
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date

18 June 2015 (18.06.2015)
WO 2015/089486 A2

P O P C T

(51) International Patent Classification: 02142 (US). BRIGHAM, Mark; 5 Maine Terrace, #3,
C12N 15/113 (2010.01) Somerville, MA 02145 (US). RAN, Fei; 30 Clarendon

Street, Boston, MA 021 16 (US). HSU, Patrick; 37 Kirk-
(21) International Application Number:

land St., Apt. Bl, Cambridge, MA 021 38 (US). LIN, Chie-
PCT/US20 14/070 175

yu; 30 Clarendon Street, Boston, MA 021 16 (US).
(22) International Filing Date: NUREKI, Osamu; 5-23-8 Kirigaoka, Midori-ku, Yoko-

12 December 2014 (12. 12.2014) hama-shi, Kanagawa, 226-001 1 (JP). NISHIMASU,
Hiroshi; 2-91-3 Sendagi, Bunkyo-ku, Tokyo, 113-0022

(25) Filing Language: English
(JP). ISHITANI, Ryuichiro; Arakawan 1-35-1, Arakawa-

(26) Publication Language: English ku, Tokyo, 116-0002 (JP). ZHANG, Feng; 100 Pacific
Street, Apt. 11, Cambridge, MA 02139 (US).

(30) Priority Data:
61/915,25 1 12 December 201 3 (12. 12.2013) US (74) Agents: KOWALSKI, Thomas et al; Vedder Price P.C.,
61/915,267 12 December 201 3 (12. 12.2013) US 1633 Broadway, New York, NY 10019 (US).
61/930,214 22 January 2014 (22.01.2014) us (81) Designated States (unless otherwise indicated, for every
61/939,256 12 February 2014 (12.02.2014) us kind of national protection available): AE, AG, AL, AM,
61/939,242 12 February 2014 (12.02.2014) us

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
61/980,012 15 April 2014 (15.04.2014) us

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
62/055,484 25 September 2014 (25.09.2014) us

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
62/087,537 4 December 2014 (04. 12.2014) us

HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(71) Applicants: THE BROAD INSTITUTE INC. [US/US]; KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,

415 Main Street, Cambridge, MA 02142 (US). MAS¬ MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,

SACHUSETTS INSTITUTE OF TECHNOLOGY PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
[US/US]; 77 Massachusetts Ave., Cambridge, MA 02142 SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,

(US). UNIVERSITY OF TOKYO [JP/JP]; 3-1, Hongo 7- TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

chome, Bunkyo-ku, Tokyo, 113-8654 (JP). PRESIDENT (84) Designated States (unless otherwise indicated, for every
AND FELLOWS OF HARVARD COLLEGE [US/US]; kind of regional protection available): ARIPO (BW, GH,
7 Quincy Street, Cambridge, MA 02138 (US). GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,

(72) Inventors: KONERMANN, Silvana; Foerrlibuckstr. 226, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,

CH-8005 Zurich (CH). TREVINO, Alexandre; c/o The TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

Broad Institute Inc., 415 Main Street, Cambridge, MA DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on nextpage]

(54) Title: SYSTEMS, METHODS AND COMPOSITIONS FOR SEQUENCE MANIPULATION WITH OPTIMIZED FUNC
TIONAL CRISPR-CAS SYSTEMS

genomic locus - -

genomic target

synthetic guide A

< (sgRNA)

00

00 FIG. 1
©

(57) Abstract: The invention provides for systems, methods, and compositions for altering expression of target gene sequences and

o related gene products. Provided are structural information on the Cas protein of the CRISPR-Cas system, use of this information in
generating modified components of the CRISPR complex, vectors and vector systems which encode one or more components or
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provided are methods of directing CRISPR complex formation in eukaryotic cells and methods for utilizing the CRISPR-Cas system.
In particular the present invention comprehends optimized functional CRISPR-Cas enzyme systems.
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SYSTEMS, METHODS AND COMPOSITIONS FOR SEQUENCE MANIPULATION
WITH OPTIMIZED FUNCTIONAL CRISPR-CAS SYSTEMS

RELATED APPLICATIONS AND INCORPORATION BY REFERENCE

[0001] This application claims priority from: LIS provisional patent applications 61/915,251,

filed December 12, 2013; 61/930,214 filed January 22, 2014; 61/939,242 filed February 12,

2014; 61/980,012 filed April 15, 2014; 62/055,484 filed September 25, 2014; 62/087,537, filed

December 4, 2014; 61/915,267, filed December 12, 2013; and 61/939,256, filed Feburary 12,

2014.

[0002] The foregoing applications, and all documents cited therein or during their

prosecution ("appln cited documents") and all documents cited or referenced in the appln cited

documents, and all documents cited or referenced herein ("herein cited documents"), and all

documents cited or referenced in herein cited documents, together with any manufacturer's

instructions, descriptions, product specifications, and product sheets for any products mentioned

herein or in any document incorporated by reference herein, are hereby incorporated herein by

reference, and may be employed in the practice of the invention. More specifically, all

referenced documents are incorporated by reference to the same extent as if each individual

document was specifically and individually indicated to be incorporated by reference.

FIELD OF THE INVENTION

[0003] The present invention generally relates to systems, methods and compositions used

for the control of gene expression involving sequence targeting, such as genome perturbation or

gene-editing, that may use vector systems related to Clustered Regularly Interspaced Short

Palindromic Repeats (CRJSPR) and components thereof. In particular the present invention

comprehends optimized functional CRJSPR-Cas enzyme systems.

STATEMENT AS TO FEDERALLY SPONSORED RESEARCH

[0004] This invention was made with government support under NIH Pioneer Award

DP 1MH 100706, awarded by the National Institutes of Health. The government has certain rights

in the invention.

[0005] This invention was made with government support under PRESTO (Precursory

Research for Embryonic Science and Technology, Sakigake) in the field of "Structural life



science an advanced core technologies for innovative i fe science research", awarded by JST

(japan Science and Technology Agency) in 2012. JST has certain rights in the invention.

[ Θ06] This invention was made with government support under the field of "Development

of New CRISPR Cas9 System Set and ts Medical Appiication", awarded by Ministry of

Education, Culture, Sports, Science and Technology (MEXT) in 2014. MEXT has certain rights

in the invention.

BACKGROUND OF THE INVENTION

[0007] Recent advances in genome sequencing techniques and analysis methods have

significantly accelerated the ability to catalog and map genetic factors associated with a diverse

range of biological functions and diseases. Precise genome targeting technologies are needed to

enable systematic reverse engineering of causal genetic variations by allowing selective

perturbation of individual genetic elements, as well as to advance synthetic biology,

biotechiiological, and medical applications. Although genome-editing techniques such as

designer zinc fingers, transcription activator-like effectors (TALEs), or homing meganucleases

are available for producing targeted genome perturbations, there remains a need for new genome

engineering technologies that are affordable, easy to set up, scalable, and amenable to targeting

multiple positions within the eukaryotic genome.

SUMMARY OF THE INVENTION

[0ΘΘ8] There exists a pressing need for alternative and robust systems and techniques for

sequence targeting with a wide array of applications. This invention addresses this need and

provides related advantages. The CRISPR/Cas or the CRISPR-Cas system (both terms are used

interchangeably throughout this application) does not require the generation of customized

proteins to target specific sequences but rather a single Cas enzyme can be programmed by a

short RNA molecule to recognize a specific DNA target, in other words the Cas enzyme can be

recruited to a specific DNA target using said short RNA molecule. Adding the CRISPR-Cas

system to the repertoire of genome sequencing techniques and analysis methods may

significantly simplify the methodology and accelerate the ability to catalog and map genetic

factors associated with a diverse range of biological functions and diseases. To utilize the

CRI SP -Cas system effectively for genome editing without deleterious effects, it is critical to



understand aspects of engineering and optimization of these genome engineering tools, which are

aspects of the claimed invention.

[ Θ09] In an aspect the invention provides a non-naturally occurring or engineered

composition comprising a guide RNA (sgRNA) comprising a guide sequence capable of

hybridizing to a target sequence in a genomic locus of interest in a ce l, wherein at least one loop

of the sgRNA is modified by the insertion of distmct RNA sequence(s) that bind to one or more

adaptor proteins, and wherein the adaptor protein is associated with one or more functional

domains. And when there is more than one functional domain, the functional domains can be

same or different, e.g., two of the same or two different activators or repressors in an aspect the

invention provides a non-naturally occurring or engineered CRISPR-Cas complex composition

comprising the herein-mentioned sgRNA and a CRISPR enzyme. n an aspect the invention

provides a herein-mentioned non-naturally occurring or engineered CRISPR-Cas complex

composition wherein: the CRISPR enzyme comprises at least one mutation, such that the

CRISPR enzyme has no more than 5% of the nuclease activity of the CRISPR enzyme not

having the at least one mutation; and/or at least one or more nuclear localization sequences.

[0010] In an aspect the invention provides the herein-mentioned sgRNA or the CRISPR-Cas

complex wherein one or more adaptor proteins associated with one or more functional domains

is present and bound to the distinct RNA sequence(s) inserted into the at least one loop of the

sgRNA.

[001 In an aspect the invention provides a non-naturally occurring or engineered

composition comprising: one or more guide RNA (sgRNA) comprising a guide sequence capable

of hybridizing to a target sequence in a genomic locus of interest in a cell, a CRISPR enzyme

comprising at least one or more nuclear localization sequences, wherein the CRISPR enzyme

comprises at least one mutation, such that the CRISPR enzyme has no more tha 5% of the

nuclease activity of the CRISPR enzyme not having the at least one mutation, wherein at least

one loop of at least one sgRN A is modified by the insertion of distinct RNA sequence(s) that

bind to one or more adaptor proteins, and wherein the adaptor protein is associated with one or

more functional domains.

[0012] In an aspect the invention provides any herein-mentioned composition wherein the

CRISPR enzyme has a diminished nuclease activity of at least 97%, or 100% as compared with

the CRISPR enzyme not having the at least one mutation. In an aspect the invention provides any



aforementioned composition wherein the CRISPR enzyme comprises two or more mutations

wherein two or more of D10, E762, H840, N854, N863, or D986 according to SpCas9 protein or

any corresponding ortholog or N580 according to SaCas9 protein are mutated, or the CRISPR

enzyme comprises at least one mutation wherein at least H840 is mutated n an aspect the

invention provides a herein-mentioned composition wherein the CRISPR enzyme comprises two

or more mutations comprising D10A, E762A, H840A, N854A, N863A or D986A according to

SpCas9 protein or any corresponding ortholog, or N580A according to SaCas9 protein, or at least

one mutation comprising H840A. In an aspect the invention provides any herein-mentioned

composition wherein the CRISPR enzyme comprises H840A, or D10A and H840A, or D10A

and N863A, according to SpCas9 protein or any corresponding ortholog. n an aspect the

invention provides any herein-mentioned composition wherein the CRISPR enzyme comprises:

N580A according to SaCas9 protein or any corresponding ortholog; or D10A according to

SpCas9 protein, or any corresponding ortholog, and N580A according to SaCas9 protein.

[ Θ13] In an aspect the invention provides any herein-mentioned composition wherein the

CRISPR enzyme is associated with one or more functional domains. In an aspect the invention

provides any herein-mentioned composition wherein the one or more functional domains

associated with the adaptor protein is a heterologous functional domain. In an aspect the

invention provides any herein-mentioned composition wherein the one or more functional

domains associated with the CRISPR enzyme is a heterologous functional domain.

[0014] n an aspect the invention provides a composition as herein discussed, wherein the

adaptor protein is a fusion protein comprising the functional domain, the fusion protein

optionally comprising a linker between the adaptor protein and the functional domain, the linker

optionally including a GiySer linker.

[0015] In an aspect the invention provides a composition as herein discussed composition of

any one of the preceding claims, wherein the at least one loop of the sgRNA is not modified by

the insertion of distinct RNA sequence(s) that bind to one or more adaptor proteins and wherein,

optionally one of the unmodified sgRNA loops is either one of the tetraloop or the stem-loop 2 .

[0016] In an aspect the invention provides a composition as herein discussed wherein the one

or more functional domains associated with the adaptor protein is a transcriptional activation

domain.



[0017] In an aspect the invention provides a composition as herein discussed wherein the one

or more functional domains associated with the CRISPR enzyme is a transcriptional activation

domain.

[0018] n an aspect the invention provides a composition as herein discussed wherein the one

or more functional domains associated with the adaptor protein is a transcriptional activation

domain comprising VP64, p65, MyoDl, HSFl, RTA or SET7/9 Other refererences herein to

activation (or activator) domains in respect of those associated with the adaptor protein(s)

include any known transcriptional activation domain and specifically VP64, p65, MyoDl, HSFl,

RTA or SET7/9.

[0019] In an aspect the invention provides a composition as herein discussed wherein the one

or more functional domains associated with the CRISPR enzyme is a transcriptional activation

domain comprises VP64, p65, MyoDl, HSFL RTA and SET7/9. Other refererences herein to

activation (or activator) domains in respect of those associated with the CRISPR enzyme include

any known transcriptional activation domain and specifically VP64, p65, MyoDl HSFl, RTA or

SET7/9.

[0 20] In an aspect the invention provides a composition as herein discussed wherein the one

or more functional domains associated with the adaptor protein is a transcriptional repressor

domain.

[0021] In an aspect the invention provides a composition as herein discussed wherein the one

or more functional domains associated with the CRISPR enzyme is a transcriptional repressor

domain.

[0022] In an aspect the invention provides a composition as herein discussed wherein the

transcriptional repressor domain is a KRAB domain.

[0023] In an aspect the invention provides a composition as herein discussed wherein the

transcriptional repressor domain is a NuE domain, NcoR domain, SID domain or a SID4X

domain.

[0024] In an aspect the invention provides a composition as herein discussed wherein the one

or more functional domains associated with the adaptor protein have one or more activities

comprising methylase activity, demethylase activity, transcription activation activity,

transcription repression activity, transcription release factor activity, histoiie modification



activity, RNA cleavage activity, DNA cleavage activity, DNA integration activity or nucleic aci

binding activity.

[ Θ25] In an aspect the invention provides a composition as herein discussed wherein the one

or more functional domams associated with the CRISPR enzyme have one or more activities

comprising methylase activity, demethylase activity, transcription activation activity,

transcription repression activity, transcription release factor activity, histone modification

activity, RNA cleavage activity, DNA cleavage activity, DNA integration activity, nucleic acid

binding activity, or molecular switch activity or chemical inducibility or light indueibility.

[0026] Histone modifying domains are also preferred in some embodiments. Exemplary

histone modifying domains are discussed below. Transposase domains, HR (Homologous

Recombination) machinery domains, recombmase domains, and/or integrase domains are also

preferred as the present functional domains. In some embodiments, DNA integration activity

includes HR machinery domains, integrase domains, recombmase domains and/or transposase

domams.

[0027] In an aspect the invention provides a composition as herein discussed wherein the

DNA cleavage activity is due to a nuclease

[0028] In an aspect the invention provides a composition as herein discussed wherein the

nuclease comprises a Fokl nuclease.

[0029] In an aspect the invention provides a composition as herein discussed wherein the one

or more functional domains is attached to the CRISPR enzyme so that upon binding to the

sgRNA and target the functional domain is in a spatial orientation allowing for the functional

domain to function in its attributed function.

[0030] In an aspect the invention provides a composition as herein discussed wherein the one

or more functional domains is attached to the CRISPR enzyme via a linker, optionally a GlySer

linker. In an aspect the invention provides a composition as herein discussed, wherein the

sgRNA is modified so that, after sgRNA binds the adaptor protein and further binds to the

CRISPR enzyme and target, the functional domain is in a spatial orientation allowing for the

functional domain to function in its attributed function.

[0031] In an aspect the invention provides a composition as herein discussed wherein the at

least one loop of the sgRNA is tetraioop and/or loop2.



[0032] In an aspect the invention provides a composition as herein discussed wherein the

tetraloop and loop 2 of the sg NA are modified by the insertion of the distinct RNA sequencers).

[ Θ33] In an aspect the invention provides a composition as herein discussed wherein the

insertion of distinct RNA sequence(s) that ind to one or more adaptor proteins is an aptamer

sequence.

[0034] n an aspect the invention provides a composition as herein discussed wherein the

aptamer sequence is two or more aptamer sequences specific to the same adaptor protein.

[0035] In an aspect the invention provides a composition as herein discussed wherein the

aptamer sequence is two or more aptamer sequences specific to different adaptor proteins.

[0036] In an aspect the invention provides a composition as herein discussed wherein the

adaptor protein comprises MS2, PP7, Q , F2, GA, fr, JP501, M12, R 7, BZ13, JP34, JP500,

KU1, M l , MX1, TW18, VK, SP, F , ID2, NL95, TW19, AP205, φ <|>Cb8r, φ b l2r.

[0037] In an aspect the invention provides a composition as herein discussed wherein the cel

is a eukaryotic ce l, optionally a mammalian cell.

[0038] In an aspect the invention provides a composition as herein discussed wherein the cell

is a human ce l or a mouse cell.

[0039] In an aspect the invention provides a mammalian cell as herein discussed, e.g.,

wherein the cell comprises a cel line and is, optionally, a human cell line or a mouse cell line.

[0040] In an aspect the invention provides a transgenic mammalian model, optionally a

mouse, e.g., wherein the model has been transformed with a composition as herein discussed or

is progeny of sai d transformant.

[0041] In an aspect the invention provides a method for introducing a genomic locus event

comprising the administration of to a host or expression in a host one or more of the

compositions as herein discussed.

[0042J In an aspect the invention provides a method as herein discussed, wherein the

genomic locus event comprises affecting gene activation, gene inhibition, or cleavage in the

locus, or insertion of DNA.

[0043] In an aspect the invention provides a method as herein discussed, comprising the

delivery of the composition or nucleic acid molecule(s) coding therefor, wherein said nucleic



acid molecule(s) are operatively linked to regulatory sequence(s) and expressed in vivo.

Expression in vivo can be via a lentivirus, an adenovirus, or an AAV.

[ Θ44] In an aspect the invention provides a vector comprising: a nucleic acid molecule

encoding a guide UNA (sgRNA), comprising a regulator}' element operable in a eukaryotic ceil

including a guide sequence (sgRNA) operably linked to a promoter, the sgRNA being capable of

hybridizing to a target sequence in a genomic locus of interest in a ce , wherein at least one loop

of the sgRNA is modified by the insertion of distinct RNA sequence(s) that bind to one or more

adaptor proteins.

[0045] In an aspect the invention provides a vector comprising a regulatory element operable

in a eukaryotic cell including a a nucleic aci molecule encoding a CR ISPR enzyme operably

linked to a promoter, the enzyme comprising at least one or more nuclear localization sequences,

wherein the CRISPR enzyme comprises at least one mutation, such that the CRISPR enzyme has

no more than 5% of the nuclease activity of the CRISPR enzyme not having the at least one

mutation, and wherein the CRISPR enzyme is associated with one or more functional domains.

[0046] In an aspect the invention provides nucleic acid molecule(s) encoding sgRNA or the

CRISPR-Cas complex or a composition as herein discussed.

[0047] In an aspect the invention provides a method of screening for gain of function (GOF)

or loss of function (LOF) comprising the cell line or cells of the model herein-discussed

containing or expressing Cas9 and introducing a composition of claim 1 into cells of the cell line

or model, whereby the sgRNA includes either an activator or a repressor, and monitoring for

GOF or LOF respectively as to those cells as to which the introduced sgRNA includes an

activator or as to those cells as to which the introduced sgRNA includes a repressor.

[0048] In an aspect there is provided a CRISPR Cas complex comprising a CRISPR enzyme

and a guide RNA (sgRN A), wherein the CRISPR enzyme comprises at least one mutation, such

that the CRISPR enzyme has no more than 5% of the nuclease activity of the CRISPR enzyme

not having the at least one mutation and, optional, at least one or more nuclear localization

sequences; the guide RNA (sgRNA) comprises a guide sequence capable of hybridizing to a

target sequence in a genomic locus of interest in a cell; and wherein: the CRISPR enzyme is

associated with two or more functional domains, which may be the same or different, and are

preferably different functional domains; or at least one loop of the sgRNA is modified by the

insertion of distinct R A sequence(s) that bind to one or more adaptor proteins, and wherein the



adaptor protein is associated with two or more functional domains; or the CRISPR enzyme is

associated with one or more functional domains and at least one loop of the sgRNA is modified

by the insertion of distinct RNA sequeiice(s) that bind to one or more adaptor proteins, and

wherein the adaptor protein is associated with one or more functional domains.

[ Θ49] In an aspect the invention provides a herein-discussed composition wherein the

CRISPR enzyme includes one or more functional domains. In such a composition there can be

more than one sgRNA, and the sgR As target different sequences whereby when the

composition is employed, there is multiplexing. The composition can include more than one

sgRNA modified by the insertion of distinct RNA sequence(s) that bind to one or more adaptor

proteins. The composition can involve wherein one or more adaptor proteins associated with one

or more functional domains is present and bound to the distinct RNA sequencers ) inserted into

the at least one loop of the sgRNA

[0050] n one aspect, the invention provides a method for altering or modifying expression of

a gene product. The said method may comprise introducing into a ce l containing and expressing

a DNA molecule encoding the gene product an engineered, non-naturaily occurring CRISPR-Cas

system comprising a Cas protein and guide RNA that targets the DNA molecule, whereby the

guide RNA targets the DNA molecule encoding the gene product and the Cas protein cleaves the

DNA molecule encoding the gene product, whereby expression of the gene product is altered;

and, wherein the Cas protein and the guide RNA do not naturally occur together. The invention

comprehends the guide RNA comprising a guide sequence fused to a tracr sequence. The

invention further comprehends the Cas protein being codon optimized for expression in a

Eukaryotic cell. In a preferred embodiment the Eukaryotic cell is a mammalian cell and in a

more preferred embodiment the mammalian cell is a human cell . In a further embodiment of the

invention, the expression of the gene product is decreased.

[0051] In an aspect, in herein-discussed compositions, the target sequencers) can be non-

coding or regulator}' (including promoter, especially the proximal promoter) or enhancer or

silencer sequence(s).

[0Θ52] In one aspect, the invention provides an engineered, non-naturally occurring

CRISPR-Cas system comprising a Cas protein and a guide RNA that targets a DNA molecule

encoding a gene product in a cell, whereby the guide RNA targets the DNA molecule encoding

the gene product an the Cas protein cleaves the DNA molecule encoding the gene product,



whereby expression of the gene product is altered; and, wherein the Cas protein an the guide

RNA do not naturally occur together. The invention comprehends the guide RNA comprising a

guide sequence fused to a tracr sequence. In an embodiment of the invention the Cas protein is a

type CRISPR-Cas protein and in a preferred embodiment the Cas protein is a Cas9 protein.

The invention further comprehends the Cas protein being codon optimized for expression in a

Eukaryotic cell. In a preferred embodiment the Eukaryotic cell is a mammalian cell and in a

more preferred embodiment the mammalian cell is a human cell. In a further embodiment of the

invention, the expression of the gene product is decreased.

[0053] In another aspect, the invention provides an engineered, non-naturally occurring

vector system comprising one or more vectors comprising a first regulatory element operably

linked to a CRISPR-Cas system guide RNA that targets a DNA molecule encoding a gene

product and a second regulatory element operably linked to a Cas protein. Components (a) and

(b) may be located on same or different vectors of the system. The guide RNA targets the DNA

molecule encoding the gene product in a cell and the Cas protein cleaves the DNA molecule

encoding the gene product, whereby expression of the gene product is altered ; and, wherein the

Cas protein and the guide RNA do not naturally occur together. The invention comprehends the

guide RN A comprising a guide sequence fused to a tracr sequence. In an embodiment of the

invention the Cas protein is a type I CRISPR-Cas protein and in a preferred embodiment the Cas

protein is a Cas9 protein. The invention further comprehends the Cas protein being codon

optimized for expression in a Eukaryotic cell. In a preferred embodiment the Eukaryotic cell is a

mammalian cell and in a more preferred embodiment the mammalian ceil is a human cell. In a

further embodiment of the invention, the expression of the gene product is decreased.

[0054] n one aspect, the invention provides a vector system comprising one or more vectors.

In some embodiments, the system comprises: (a) a first regulatory element operably linked to a

tracr mate sequence and one or more insertion sites for inserting one or more guide sequences

upstream of the tracr mate sequence, wherein when expressed, the guide sequence directs

sequence-specific binding of a CRISPR complex to a target sequence in a eukaryotic cell,

wherein the CRISPR complex comprises a CRISPR enzyme compiexed with (1) the guide

sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence; and (b) a second regulatory element operably linked to an

enzyme-coding sequence encoding said CRISPR enzyme comprising a nuclear localization



sequence; wherein components (a) and (b) are located on the same or different vectors of the

system. In some embodiments, component (a) further comprises the tracr sequence downstream

of the tracr mate sequence under the control of the first regulatory element. In some

embodiments, component (a) further comprises two or more guide sequences operably linked to

the first regulatory element, wherein when expressed, each of the two or more guide sequences

direct sequence specific binding of a C ISPR complex to a different target sequence in a

eukaryotic ce l in some embodiments, the system comprises the tracr sequence under the

control of a third regulatory element, such as a polymerase III promoter. In some embodiments,

the tracr sequence exhibits at least 50%, 60%, 70%, 80%, 90%, 95%, or 99% of sequence

co ementarity along the length of the tracr mate sequence when optimally aligned.

Determining optimal alignment is within the purview of one of skill in the art. For example,

there are publically and commercially available alignment algorithms and programs such as, but

not limited to, ClustalW, Smith-Waterman in matlab, Bowtie, Geneious, Biopython and Seq an

In some embodiments, the CRISPR complex comprises one or more nuclear localization

sequences of sufficient strength to drive accumulation of said CRISPR complex in a detectable

amount in the nucleus of a eukaryotic cell. Without wishing to be bound by theory, it is believed

that a nuclear localization sequence is not necessary for CRISPR complex activity i eukaryotes,

but that including such sequences enhances activity of the system, especially as to targeting

nucleic acid molecules in the nucleus. In some embodiments, the CRISPR enzyme is a type II

CRISPR system enzyme. In some embodiments, the CRISPR enzyme is a Cas9 enzyme. In

some embodiments, the Cas9 enzyme is S. pneumoniae S. pyogenes, or S. thermophilus Cas9,

and may include mutated Cas9 derived from these organisms. The enzyme may be a Cas9

homolog or orthoiog. In some embodiments, the CRISPR enzyme is codon-optimized for

expression in a eukaryotic cell. In some embodiments, the CR ISPR enzyme directs cleavage of

one or two strands at the location of the target sequence. In some embodiments, the first

regulatory element is a polymerase III promoter. In some embodiments, the second regulatory

element is a polymerase II promoter. In some embodiments, the guide sequence is at least 15,

16, 17, 18, 19, 20, 25 nucleotides, or between 10-30, or between 15-25, or between 15-20

nucleotides in length. In general, and throughout this specification, the term "vector" refers to a

nucleic acid molecule capable of transporting another nucleic acid to which it has been linked.

Vectors include, but are not limited to, nucleic acid molecules that are single-stranded, double-



stranded, or partially double-stranded; nucleic aci molecules that comprise one or more free

ends, no free ends (e.g. circular); nucleic acid molecules that comprise DNA, RNA, or both; and

other varieties of polynucleotides known in the art. One type of vector is a "plasmid," which

refers to a circular double stranded DNA loop into which additional DNA segments can be

insert ed such as by standard molecular cloning techniques. Another type of vector is a viral

vector, wherein virally-derived DNA or RNA sequences are present in the vector for packaging

into a virus (e.g. retroviruses, replication defective retroviruses, adenoviruses, replication

defective adenoviruses, and adeno-associated viruses). Viral vectors also include

polynucleotides carried by a virus for transfection into a host cell. Certain vectors are capable of

autonomous replication in a host cell into which they are introduced (e.g. bacterial vectors

having a bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g.,

non-episomal mammalian vectors) are integrated into the genome of a host ceil upon

introduction into the host cell, and thereby are replicated along with the host genome. Moreover,

certain vectors are capable of directing the expression of genes to which they are operatively-

1inked. Such vectors are referred to herein as "expression vectors." Common expression vectors

of utility in recombinant DNA techniques are often in the form of plasmids.

[0055] Recombinant expression vectors can comprise a nucleic acid of the invention in a

form suitable for expression of the nucleic acid in a host cell, which means that the recombinant

expression vectors include one or more regulatory elements, which may be selected on the basis

of the host cells to be used for expression, that is operativery-linked to the nucleic acid sequence

to be expressed. Within a recombinant expression vector, "operably linked" is intended to mean

that the nucleotide sequence of interest is linked to the regulatory element(s) in a manner that

allows for expression of the nucleotide sequence (e.g. in an in vitro transcription/translation

system or in a host cell when the vector is introduced into the host cell).

[0056] The term "regulatory element" is intended to include promoters, enhancers, internal

ribosomal entry sites (IRES), and other expression control elements (e.g. transcription

termination signals, such as polyadenylation signals and poly-U sequences). Such regulatory

elements are described, for example, in Goeddei, GENE EXPRESSION TECHNOLOGY:

METHODS IN ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990). Regulatory

elements include those that direct constitutive expression of a nucleotide sequence in many types

of host cell an those that direct expression of the nucleotide sequence only in certain host cells



(e.g., tissue-specific regulator}' sequences). A tissue-specific promoter may direct expression

primarily in a desired tissue of interest, such as muscle, neuron, bone, skin, blood, specific

organs (e.g. liver, pancreas), or particular cell types (e.g. lymphocytes). Regulatory elements

may also direct expression in a temporal-dependent manner, such as in a cell-cycle dependent or

developmental stage-dependent manner, which may or may not also be tissue or cell-type

specific. In some embodiments, a vector comprises one or more pol III promoter (e.g. 1, 2, 3, 4,

5, or more pol I promoters), one or more pol II promoters (e.g. 1, 2, 3, 4, 5, or more pol II

promoters), one or more po I promoters (e.g. 1, 2, 3, 4, 5, or more pol I promoters), or

combinations thereof. Examples of pol III promoters include, but are not limited to, U6 and H

promoters. Examples of po II promoters include, but are not limited to, the retroviral Rous

sarcoma vims ( SV) LTR promoter (optionally with the RSV enhancer), the cytomegalovirus

(CMV) promoter (optionally with the CMV enhancer) [see, e.g., Boshart et a , Cell, 4 :52 -530

(1985)], the SV40 promoter, the dihydrofolate reductase promoter, the β-actin promoter, the

phosphoglyceroi kinase (PGK) promoter, and the EFla promoter. Also encompassed by the

term "regulatory element" are enhancer elements, such as WPRE; CMV enhancers; the R-U5'

segment in LTR of HTLV-I (Mol. Cell. Biol., Vol. 8(1), p . 466-472, 1988); SV40 enhancer; and

the intron sequence between exons 2 and 3 of rabbit β-globin (Proc. Natl. Acad. Sci. USA., Vol.

78(3), p . 1527-31, 1981). It will be appreciated by those skilled in the art that the design of the

expression vector can depend on such factors as the choice of the host cell to be transformed, the

level of expression desired, etc. A vector can be introduced into host cells to thereby produce

transcripts, proteins, or peptides, including fusion proteins or peptides, encoded by nucleic acids

as described herein (e.g., clustered regularly interspersed short palindromic repeats (CRISPR)

transcripts, proteins, enzymes, mutant forms thereof, fusion proteins thereof, etc.).

[0057] Advantageous vectors include e tiviruses and adeno-associated viruses, an types of

such vectors can also be selected for targeting particular types of cells.

[0058] In one aspect, the invention provides a eukaryotic host cell comprising (a) a first

regulatory element o era ly linked to a tracr mate sequence and one or more insertion sites for

inserting one or more guide sequences upstream of the tracr mate sequence, wherein when

expressed, the guide sequence directs sequence-specific binding of a CRISPR complex to a

target sequence in a eukaryotic cell, wherein the CRISPR complex comprises a CRISPR enzyme

complexed with (1) the guide sequence that is hybridized to the target sequence, an (2) the tracr



mate sequence that is hybridized to the tracr sequence; and/or (b) a second regulatory element

operably linked to an enzyme-coding sequence encoding said CRISPR enzyme comprising a

nuclear localization sequence. In some embodiments the host cell comprises components (a)

and (b). In some embodiments, component (a), component (b), or components (a) and (b) are

stably integrated into a genome of the host eukaiyotic cell. In some embodiments, component

(a) further comprises the tracr sequence downstream of the tracr mate sequence under the control

of the first regulatory element. In some embodiments, component (a) further comprises two or

more guide sequences operably linked to the first regulatory element, wherein when expressed,

each of the two or more guide sequences direct sequence specific binding of a CRISPR complex

to a different target sequence in a eukaryotie cell. In some embodiments, the eukaryotic host cell

further comprises a third regulatory element, such as a polymerase promoter, operably linked

to said tracr sequence. In some embodiments, the tracr sequence exhibits at least 50%, 60%

70%>, 80%, 90%, 95%, or 99% of sequence complementarity along the length of the tracr mate

sequence when optimally aligned. The enzyme may be a Cas9 homolog or ortholog. In some

embodiments, the CR ISPR enzyme is codon-optimized for expression in a eukaryotic cell. In

some embodiments, the CRISPR enzyme directs cleavage of one or two strands at the location of

the target sequence. In some embodiments, the CRI SPR enzyme lacks DNA strand cleavage

activity. In some embodiments, the first regulatory element is a polymerase III promoter. In

some embodiments, the second regulatory element is a polymerase II promoter. In some

embodiments, the guide sequence is at least 15 , 16 , 17 , 18 , 19 , 20, 25 nucleotides, or between

10-30, or between 15-25, or between 15-20 nucleotides in length. In an aspect the invention

provides a non-human eukaryotic organism; preferably a multicellular eukaryotic organism,

comprising a eukaryotic host cell according to any of the described embodiments. In other

aspects, the invention provides a eukaryotic organism; preferably a multicellular eukaryotic

organism, comprising a eukaryotic host ceil according to any of the described embodiments. The

organism in some embodiments of these aspects may be an animal; for example a mammal.

Also, the organism may be an arthropod such as an insect. The organism also may be a plant.

Further, the organism may be a fungus.

[0059] In one aspect, the invention provides a kit compri sing one or more of the components

described herein. In some embodiments the kit comprises a vector system and instructions for

using the kit. In some embodiments, the vector system comprises (a) a first regulatory element



operably linked to a tracr mate sequence and one or more insertion sites for inserting one or ore

guide sequences upstream of the tracr mate sequence, wherein when expressed, the guide

sequence directs sequence-specific binding of a CRISPR complex to a target sequence in a

eukaryotic cell, wherein the CRISPR complex comprises a CRISPR enzyme complexed with (1)

the guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that

is hybridized to the tracr sequence; and/or (b) a second regulatory element operably linked to an

enzyme-coding sequence encoding said CRISPR enzyme comprising a nuclear localization

sequence. In some embodiments, the kit comprises components (a) and (b) located on the same

or different vectors of the system. In some embodiments, component (a) further comprises the

tracr sequence downstream of the tracr mate sequence under the control of the first regulatory

element. In some embodiments, component (a) further comprises two or more guide sequences

operably linked to the first regulatory element, wherein when expressed, each of the two or more

guide sequences direct sequence specific binding of a C SP complex to a different target

sequence in a eukaryotic cell. In some embodiments the system further comprises a third

regulatory element, such as a polymerase III promoter, operably linked to said tracr sequence. In

some embodiments, the tracr sequence exhibits at least 50%, 60%, 70%, 80%, 90%, 95%, or

99% of sequence complementarity along the length of the tracr mate sequence when optimally

aligned. In some embodiments, the CRISPR enzyme comprises one or more nuclear localization

sequences of sufficient strength to drive accumulation of said CRISPR enzyme in a detectable

amount in the nucleus of a eukaryotic cell. In some embodiments, the CR ISPR enzyme is a type

II CRISPR system enzyme. In some embodiments, the CRISPR enzyme is a Cas9 enzyme. In

some embodiments, the Cas9 enzyme is S . pneumoniae, S . pyogenes or S . thermophilics Cas9,

and may include mutated Cas9 derived from these organisms. The enzyme may be a Cas9

homolog or ortholog. In some embodiments, the CRISPR enzyme is codon-optimized for

expression in a eukaryotic ce l. n some embodiments, the CRISPR enzyme directs cleavage of

one or two strands at the location of the target sequence. In some embodiments, the CRISPR

enzyme lacks DNA strand cleavage activity. In some embodiments, the first regulatory element

is a polymerase III promoter. In some embodiments, the second regulatory element is a

polymerase II promoter. In some embodiments, the guide sequence is at least 15, 6, 17, 8, 19,

20 25 nucleotides, or between 10-30, or between 15-25, or between 15-20 nucleotides in length.



[0060] In one aspect, the invention provides a method of modifying a target polynucleotide

in a eukaryotic cell. In some embodiments, the method comprises allowing a CRISP complex

to bind to the target polynucleotide to effect cleavage of said target polynucleotide thereby

modifying the target polynucleotide, wherein the CR ISPR complex comprises a CRISPR enzyme

compiexed with a guide sequence hybridized to a target sequence within said target

polynucleotide, wherein said guide sequence is linked to a tracr mate sequence which in turn

hybridizes to a tracr sequence. In some embodiments, said cleavage comprises cleaving one or

two strands at the location of the target sequence by said CRISPR enzyme. In some

embodiments, said cleavage results in decreased transcription of a target gene. In some

embodiments, the method turther comprises repairing sai cleaved target polynucleotide by

homologous recombination with an exogenous template polynucleotide, wherein said repair

results in a mutation comprising an insertion, deletion, or substitution of one or more nucleotides

of said target polynucleotide. In some embodiments, said mutation results in one or more amino

acid changes in a protein expressed from a gene comprising the target sequence. In some

embodiments, the method further comprises delivering one or more vectors to said eukaryotic

cell, wherein the one or more vectors drive expression of one or more of: the CRISPR enzyme,

the guide sequence linked to the tracr mate sequence, and the tracr sequence. In some

embodiments, said vectors are delivered to the eukaryotic cell in a subject. In some

embodiments, said modifying takes place in said eukaryotic cell in a cell culture. In some

embodiments, the method further comprises isolating said eukaryotic cell from a subject prior to

said modifying. In some embodiments, the method further comprises retaining said eukaryotic

cell and/or cells derived therefrom to said subject.

[0 1] In one aspect, the invention provides a method of modifying expression of a

polynucleotide in a eukaryotic cell. In some embodiments, the method comprises allowing a

CRISPR complex to bind to the polynucleotide such that said binding results in increased or

decreased expression of said polynucleotide; wherein the CRISPR complex comprises a CRISPR

enzyme compiexed with a guide sequence hybridized to a target sequence within said

polynucleotide, wherein said guide sequence is linked to a tracr mate sequence which in turn

hybridizes to a tracr sequence. n some embodiments, the method further comprises delivering

one or more vectors to said eukaryotic cells, wherein the one or more vectors drive expression of



one or more of: the CRISPR enzyme, the guide sequence linked to the tracr mate sequence, and

the tracr sequence.

[ Θ62] In one aspect, the invention provides a method of generating a model eukaryotic cell

comprising a mutated disease gene. In some embodiments, a disease gene is any gene associated

an increase in the risk of having or developing a disease. In some embodiments, the method

comprises (a) introducing one or more vectors into a eukaryotic ceil, wherein the one or more

vectors drive expression of one or more of: a CRISPR enzyme, a guide sequence linked to a tracr

mate sequence, an a tracr sequence; and (b) allowing a CRISPR complex to bind to a target

polynucleotide to effect cleavage of the target polynucleotide within said disease gene, wherein

the CRISPR complex comprises the CRISPR enzyme complexed with (1) the guide sequence

that is hybridized to the target sequence within the target polynucleotide, and (2) the tracr mate

sequence that is hybridized to the tracr sequence, thereby generating a model eukaryotic cell

comprising a mutated disease gene. In some embodiments, said cleavage comprises cleaving

one or two strands at the location of the target sequence by said CRISPR enzyme. In some

embodiments, sai cleavage results in decreased transcription of a target gene. In some

embodiments, the method further comprises repairing said cleaved target polynucleotide by

homologous recombination with an exogenous template polynucleotide, wherein said repair

results in a mutation comprising an insertion, deletion, or substitution of one or more nucleotides

of said target polynucleotide. In some embodiments, said mutation results in one or more amino

acid changes in a protein expression from a gene comprising the target sequence.

[ Θ63] In one aspect, the invention provides a method for developing a biologically active

agent that modulates a cell signaling event associated with a disease gene. In some

embodiments, a disease gene is any gene associated with an increase in the risk of having or

developing a disease. In some embodiments, the method comprises (a) contacting a test

compound with a model ceil of any one of the described embodiments; and (b) detecting a

change in a readout that is indicative of a reduction or an augmentation of a ce l signaling event

associated with said mutation in said disease gene, thereby developing said biologically active

agent that modulates said cell signaling event associated with said disease gene.

[0064] n one aspect, the invention provides a recombinant polynucleotide comprising a

guide sequence upstream of a tracr mate sequence, wherein the guide sequence when expressed

directs sequence-specific binding of a CRISPR complex to a corresponding target sequence



present in a eukaryotic cell. In some embodiments, the target sequence is a vira sequence

present in a eukaryotic cell. In some embodiments, the target sequence is a proto-oncogene or an

oncogene.

[0065] In one aspect the invention provides for a method of selecting one or more cell(s) by

introducing one or more mutations in a gene in the one or more cell (s), the method comprising:

introducing one or more vectors into the cell is), wherein the one or more vectors drive

expression of one or more of: a CRISPR enzyme, a guide sequence linked to a tracr mate

sequence, a tracr sequence, and an editing template; wherein the editing template comprises the

one or more mutations that abolish CRISPR enzyme cleavage; allowing homologous

recombination of the editing template with the target polynucleotide in the cell(s) to be selected;

allowing a CRISPR complex to bind to a target polynucleotide to effect cleavage of the target

polynucleotide within said gene, wherein the CRISPR complex comprises the CRISPR enzyme

complexed with (1) the guide sequence that is hybridized to the target sequence within the target

polynucleotide, and (2) the tracr mate sequence that is hybridized to the tracr sequence, wherein

binding of the CRISPR complex to the target polynucleotide induces cell death, thereby allowing

one or more ceil(s) in which one or more mutations have been introduced to be selected. In a

preferred embodiment, the CR ISPR enzyme is Cas9. In another preferred embodiment of the

invention the cell to be selected may be a eukaryotic cell. Aspects of the invention allow for

selection of specific cells without requiring a selection marker or a two-step process that may

include a counter-selection system.

[0Θ66] In another aspect the invention comprehends a CRISPR-Cas9 (S. pyogenes) system

having an X-ray diffraction pattern corresponding to or resulting from any or all of the foregoing

and/or a crystal having the structure defined by the co-ordinates of the Crystral Structure Table

in Example 8 (the CRISPR~eas9 crystal structure) or as further described in Example 12.

[0067] In a further aspect, the invention involves a computer-assisted method for identifying

or designing potential compounds to fit within or bind to CRISPR-Cas9 syste or a functional

portion thereof or vice versa (a computer-assisted method for identifying or designing potential

CRISPR-Cas9 systems or a functional portion thereof for binding to desired compounds) or a

computer-assisted method for identifying or designing potential CRISPR-Cas9 systems (e.g.,

with regard to predicting areas of the CRISPR-Cas9 system to be ab e to be manipulated —for

instance, based on crystral structure data or based on data of Cas9 orthologs, or with respect to



where a functional group such as an activator or repressor can be attached to the CRISPR-Cas9

system, or as to Cas9 truncations or as to designing nickases), said method comprising:

using a computer system, e.g., a programmed computer comprising a processor a data

storage system, an input device, and an output device, the steps of:

(a) inputting into the programmed computer through said input device data comprising

the three-dimensional co-ordinates of a subset of the atoms from or pertaining to the CRiSPR-

Cas9 crystal structure, e.g., in the CRISPR-Cas9 system binding domain or alternatively or

additionally in domains that vary based on variance among Cas9 orthologs or as to Cas9s or as to

nickases or as to functional groups, optionally with structural information from CRISPR-Cas9

system complexes), thereby generating a data set;

(b) comparing, using said processor, said data set to a computer database of structures

stored in said computer data storage system, e.g., structures of compounds that bind or putatively

bind or that are desired to bind to a CRISPR-Cas9 system or as to Cas9 orthologs (e.g., as Cas9s

or as to domains or regions that vary amongst Cas9 orthologs) or as to the CRISPR-Cas9 crystal

structure or as to nickases or as to functional groups;

(c) selecting from said database, using computer methods, structure(s)—e.g., CRISPR-

Cas9 structures that may bind to desired structures, desired structures that may bin to certain

CRISPR-Cas9 structures, portions of the CRISPR-Cas9 system that may be manipulated, e.g.,

based on data from other portions of the CRISPR-Cas9 crystral structure and/or from Cas9

orthologs, truncated Cas9s, novel nickases or particular functional groups, or positions for

attaching functional groups or fimctionai-group-CRISPR-Cas9 systems;

(d) constructing, using computer methods, a model of the selected structure( s); and

(e) outputting to said output device the selected structure's);

an optional ly synthesizing one or more of the selected structure(s);

and further optionally testing said synthesized selected structure(s) as or in a CRISPR-

Cas9 system;

or, said method comprising: providing the co-ordinates of at least two atoms of the

CRISPR-Cas9 crystal structure, e.g. at least two atoms of the herein Crystral Structure Table of

the CR ISPR-Cas9 crystal structure or co-ordinates of at least a sub-domain of the CRiSPR~Cas9

crystral structure ("selected co-ordinates"), providing the structure of a candidate comprising a

binding molecule or of portions of the CRI8PR-Cas9 system that may be manipulated, e.g..



based on data from other portions of the CRISPR-Cas9 crystal structure and/or from Cas9

orthologs, or the structure of functional groups, and fitting the structure of the candidate to the

selected co-ordinates, to thereby obtain product data comprising CRISPR-Cas9 structures that

may bind to desired structures, desired structures that may bind to certain CRISPR-Cas9

structures, portions of the CRISPR-Cas9 system that may be manipulated truncated Cas9s, novel

nickases, or particular functional groups, or positions for attaching functional groups or

functional-group-CRISPR-Cas9 systems, with output thereof; and optionally synthesizing

compound(s) fr o said product data and further optionally comprising testing said synthesized

compound(s) as or in a CRISPR-Cas9 system.

[0068] The testing can comprise analyzing the CRISPR~Cas9 system resulting from said

synthesized selected structure(s), e.g., with respect to binding, or performing a desired function.

[ Θ69] The output in the foregoing methods can comprise data transmission, e.g.,

transmission of information via telecommunication, telephone, video conference, mass

communication, e.g., presentation such as a computer presentation (eg POWERPOINT), internet,

email, documentary communication such as a computer program (eg WORD) document and the

like. Accordingly, the invention also comprehends computer readable media containing: atomic

co-ordinate data according to the herein Crystal Structure Table and/or the Figures, said data

defining the three dimensional stmcture of CRISPR-Cas9 or at least one sub-domain thereof, or

stmcture factor data for CRISPR-Cas9, said structure factor data being derivable from the atomic

co-ordinate data of herein Crystal Structure Table and/or the Figures. The computer readable

media can also contain any data of the foregoing methods. The invention further comprehends

methods a computer system for generating or performing rational design as in the foregoing

methods containing either: atomic co-ordinate data according to herein Crystal Structure Table

and/or the Figures, said data defining the three dimensional stmcture of CRISPR-Cas9 or at least

one sub-domain thereof, or stmcture factor data for CRISPR-Cas9, said stmcture factor data

being derivable from the atomic co-ordinate data of herein Crystal Structure Table and/or the

Figures. The invention further comprehends a method of doing business comprising providing to

a user the computer system or the media or the three dimensional structure of CRJSPR-Cas9 or at

least one sub-domain thereof, or structure factor data for CRISPR-Cas9, said structure set forth

in and said stmcture factor data being derivable from the atomic co-ordinate data of herein



Crystal Structure Table and/or the Figures, or the herein computer media or a herein data

transmission.

[0070] A "binding site" or an "active site" comprises or consists essentially of a site (such as

an atom, a functional group of an amino acid residue or a plurality of such atoms and'or groups)

in a binding cavity or region, which may bind to a compound such as a nucleic acid molecule,

which is/are involved in binding.

[0071] By "fitting", is meant determining by automatic, or semi-automatic means,

interactions between one or more atoms of a candidate molecule and at least one ato of a

structure of the invention, and calculating the extent to which such interactions are stable.

Interactions include attraction and repulsion, brought about by charge, steric considerations an

the like. Various computer-based methods for fitting are described further

[0072] By "root mean square (or rms) deviation", we mean the square root of the arithmetic

mean of the squares of the deviations from the mean.

[0Θ73] By a "computer system", is meant the hardware means, software means and data

storage means used to analyze atomic coordinate data. The minimum hardware means of the

computer-based systems of the present invention typically comprises a central processing unit

(CPU), input means, output means and data storage means. Desirably a display or monitor is

provided to visualize structure data. The data storage means may be RAM or means for

accessing computer readable media of the invention. Examples of such systems are computer and

tablet devices running Unix, Windows or Apple operating systems.

[0074] By "computer readable media", is meant any medium or media, which can be read

and accessed directly or indirect!)' by a computer e.g. so that the media is suitable for use in the

above-mentioned computer system. Such media include, but are not limited to: magnetic storage

media such as floppy discs, hard disc storage medium and magnetic tape; optical storage media

such as optical discs or CD-ROM; electrical storage media such as RAM and ROM; thumb drive

devices; cloud storage devices and hybrids of these categories such as magnetic/optical storage

media.

[ Θ75] In particular embodiments of the invention, the conformational variations in the

crystal structures of the CRISPR-Cas9 s or of components of the CRISPR-Cas9 provide

important and critical information about the flexibility or movement of protem stracture regions

relative to nucleotide (R A or DNA) structure regions that may be important for CRISPR-Cas



system function. The structural information provided for Cas9 (e.g. S. pyogenes Cas9) as the

CRISPR enzyme in the present application may be used to further engineer and optimize the

CRISPR-Cas system and this may be extrapolated to interrogate structure-function relationships

in other CRISPR enzyme systems as well, e.g. other Type II CRISPR enzyme systems.

[ Θ76] The invention comprehends optimized functional CRISPR-Cas enzyme systems,

especially in combination wit the present modified guides and also where the CRISPR enzyme

is also associated with a functional domain. In particular, the CRISPR enzyme comprises one or

more mutations that converts it to a DNA binding protein to which functional domains exhibiting

a function of interest may be recruited or appended or inserted or attached. In certain

embodiments, the CRISPR enzyme comprises one or more mutations which include but are not

limited to D10A, E762A, H840A, N854A, 863A or D986A (based on the amino acid position

numbering of a S. pyogenes Cas9) and/or the one or more mutations is in a RuvCl or HNH

domain of the CRISPR enzyme or is a mutation as otherwise as discussed herein. In some

embodiments the CRISPR enzyme has one or more mutations in a catalytic domain, wherein

when transcribed, the tracr mate sequence hybridizes to the tracr sequence and the guide

sequence directs sequence-specific binding of a CRISPR complex to the target sequence, and

wherein the enzyme further comprises a functional domain. In some embodiments, a mutation at

N580 according to SaCas9 protein is preferred. In particular, it is preferred in place of the

mutation, in Sa Cas9, corresponding to H840 in Sp Cas9. In some embodiments, in Sa Cas9,

mutation at D and N580 are preferred. In some embodiments, the N580 mutation may be

N580A according to SaCas9 protein. It is believed, without being bound by theory, that this is a

more predictable mutation for protein function than the H840A equivalent, which may change

binding behaviour.

[0077] The structural information provided herein allows for interrogation of sgRNA (or

chimeric RNA) interaction with the target DNA and the CRISPR enzyme (e.g. Cas9) permitting

engineering or alteration of sgRNA structure to optimize functionality of the entire CRISPR-Cas

system. For example, loops of the sgRNA may be extended, without colliding with the Cas9

protein by the insertion of adaptor proteins that can bind to RNA. These adaptor proteins can

further recruit effector proteins or fusions which comprise one or more functional domains

[0078] In some preferred embodiments, the functional domain is a transcriptional activation

domain, preferably VP64. In some embodiments, the functional domain is a transcription



repression domain, preferably KRAB. In some embodiments, the transcription repression

domain is SID, or concatemers of SID (e.g. SID4X). In some embodiments, the functional

domain is an epigenetic modifying domain such that an epigenetic modifying enzyme is

provided. In some embodiments, the functional domain is an activation domain, which may be

the P65 activation domain.

[0079] Aspects of the invention encompass a non-naturally occurring or engineered

composition that may comprise a guide RNA (sgRNA) comprising a guide sequence capable of

hybridizing to a target sequence in a genomic locus of interest in a cell and a CR1SPR enzyme

that may comprise at least one or more nuclear localization sequences, wherein the CRISPR

enzyme comprises two or more mutations, such that the enzyme has altered or diminished

nuclease activity compared with the wild type enzyme, wherein at least one loop of the sgRNA is

modified by the insertion of distinct RNA sequence(s) that bind to one or more adaptor proteins,

and wherein the adaptor protein further recruits one or more heterologous functional domains. In

an embodiment of the invention the CRISPR enzyme comprises two or more mutations in a

residue selected from the group consisting of 0, E762, H840, N854, N863, or D986. In a

further embodiment the CRISPR enzyme comprises two or more mutations selected from the

group comprising D GA, E762A, H840A, N854A, N863A or D986A. As mentioned above,

N580, especially N580A, according to SaCas9 protein is used, especially in Sa Cas9. In another

embodiment, the functional domain is a transcriptional activation domain, e.g. VP64. In another

embodiment, the functional domain is a transcriptional repressor domain, e.g. KRAB domain,

SID domain or a SID4X domain. In embodiments of the invention, the one or more heterologous

functional domains have one or more activities selected from the group consisting of methylase

activity, demethylase activity, transcription activation activity, transcription repression activity,

transcription release factor activity, histone modification activity, RN A cleavage activity and

nucleic acid binding activity. In further embodiments of the invention the ceil is a eukaryotic cell

or a mammalian cell or a human cell. In further embodiments, the adaptor protein is selected

from the group consisting of MS2, PP7, Qp, F2, GA, fr, JP501, M , R 7, BZ13, JP34, JP500,

KU1, M L MX1, TW18, VK, SP, FI, ID2, NL95, TW19, AP205, φ >5, <|>Cb8r, <|>Cbl2r,

Cb23r , 7s, PRR1. In another embodiment, the at least one loop of the sgRNA is tetraloop and/or

loop2. An aspect of the invention encompasses methods of modifying a genomic locus of interest



to change gene expression in a ce l by introducing into the cell any of the compositions described

herein.

[ Θ8 ] An aspect of the invention is that the above elements are comprised in a single

composition or comprised in individual compositions. These compositions may advantageously

be applied to a host to elicit a functional effect on the genomic level.

[0081] n general, the sgRNA are modified in a manner that provides specific binding sites

(e.g. aptamers) for adapter proteins comprising one or more functional domains (e.g. via fusion

protein) to bind to. The modified sgRNA are modified such that once the sgRN A forms a

CRISPR complex (i.e. CRISPR enzyme binding to sgRNA and target) the adapter proteins bind

and, the functional domain on the adapter protein is positioned in a spatial orientation which is

advantageous for the attributed function to be effective. For example, if the functional domain is

a transcription activator (e.g. VP64 or p65), the transcription activator is placed in a spatial

orientation which allows it to affect the transcription of the target. Likewise, a transcription

repressor will be advantageously positioned to affect the transcription of the target and a

nuclease (e.g. Fokl) will be advantageously positioned to cleave or partially cleave the target.

[0082] The skilled person will understand that modifications to the sgRNA which allow for

binding of the adapter + functional domain but not proper positioning of the adapter + functional

domain (e.g. due to steric hindrance within the three dimensial structure of the CRISPR

complex) are modifications which are not intended. The one or more modified sgRNA may be

modified at the tetra loop, the stem loop 1, stem loop 2, or stem loop 3, as described herein,

preferably at either the tetra loop or stem loop 2, and most preferably at both the tetra loop and

stem loop 2 .

[0083] As explained herein the functional domains may be, for example, one or more

domains from the group consisting of methyiase activity, demethylase activity, transcription

activation activity, transcription repression activity, transcription release factor activity, histone

modification activity, RNA cleavage activity, DNA cleavage activity, nucleic acid binding

activity, and molecular switches (e.g. light inducible) n some cases it is advantageous that

additionally at least one NLS is provided. In some instances, it is advantageous to position the

NLS at the N terminus. When more than one functional domain is included, the functional

domains may be the same or different.



[0084] The sgRNA may be designed to include multiple binding recognition sites (e.g.

aptamers) specific to the same or different adapter protein. The sgRNA may be designed to bind

to the promoter region -1000 - + 1 nucleic acids upstream of the transcription start site (i.e. TSS),

preferably -200 nucleic acids. This positioning improves functional domains which affect gene

activation (e.g. transcription activators) or gene inhibition (e.g. transcription repressors). The

modified sgRNA may be one or more modified sgRNAs targeted to one or more target loci (e.g.

at least 1 sgRNA, at least 2 sgRNA, at least 5 sgRNA, at least 10 sgRNA, at least 20 sgRNA, at

least 30 sg RNA, at least 50 sgRNA) comprised in a composition.

[0085] Further, the CRISPR enzyme with diminished nuclease activity is most effective

when the nuclease activity is inactivated (e.g. nuclease maetivation of at least 70%, at least 80%,

at least 90%, at least 95%, at least 97%, or 100% as compared with the wild type enzyme; or to

put in another way, a Cas9 enzyme or CRISPR enzyme having advantageously about 0% of the

nuclease activity of the non-mutated or wild type Cas9 enzyme or CRISPR enzyme, or no more

than about 3% or about 5% or about 10% of the nuclease activity of the non-mutated or wild type

Cas9 enzyme or CRISPR enzyme). This is possible by introducing mutations into the RuvC an

N nuclease domains of the SpCas9 and orthologs thereof. For example utilizing mutations in

a residue selected from the group consisting of D10, E762, H840, N854, N863, or D986 and

more preferably introducing one or more of the mutations selected from the group consisting of

D 0A, E762A, H840A, N854A, N863A or D986A. A preferable pair of mutations is D10A with

H840A, more preferable is D10A with N863A of SpCas9 and orthologs thereof. In some

embodiments, N580A according to SaCas9 protein, may be used, as discussed herein.

[0086] The inactivated CRISPR enzyme may have associated (e.g via fusion protein) one or

more functional domains, like for example as described herein for the modified sgRNA adaptor

proteins, including for example, one or more domains from the group consisting of methylase

activity, demethyiase activity, transcription activation activity, transcription repression activity,

transcription release factor activity, histone modification activity, RNA cleavage activity, DNA

cleavage activity, nucleic acid binding activity, and molecular switches (e.g. light inducible).

Preferred domains are Fokl, VP64, P65, HSF1, MyoDL In the event that Fokl is provided, it is

advantageous that multiple Fokl functional domains are provided to allow for a functional dimer

and that sgRNAs are designed to provide proper spacing for functional use (Fokl) as specifically

described in Tsai et a . Nature Biotechnology, Vol. 32, Number 6, June 2014). The adaptor



protein may utilize known linkers to attach such functional domains. In some cases it is

advantageous that additionally at least one NLS is provided. In some instances, it is

advantageous to position the NLS at the N terminus. When more than one functional domain is

included, the functional domains may be the same or different

[ Θ87] In general, the positioning of the one or more functional domain on the inactivated

CRIS enzyme is one which allows for correct spatial orientation for the functional domain to

affect the target with the attributed functional effect. For example, if the functional domain is a

transcription activator (e.g. VP64 or p65), the transcription activator is placed in a spatial

orientation which allows it to affect the transcription of the target. Likewise, a transcription

repressor wi l be advantageously positioned to affect the transcription of the target, an a

nuclease (e.g. Fold) will be advantageously positioned to cleave or partially cleave the target.

This may include positions other than the N- / C- terminus of the CRISPR enzyme

[0088] Due to crystal structure experiments, the Applicant has identified that positioning the

functional domain in the Ree domain, the Rec2 domain, the HNH domain, or the PI domain of

the SpCas9 protein or any ortholog corresponding to these domains is advantageous. Positioning

of the functional domains to the Reel domain or the Rec2 domain, of the SpCas9 protein or any

ortholog corresponding to these domains, in some instances may be preferred. Positioning of the

functional domains to the Reel domain at position 553, Reel domain at 575, the Rec2 domain at

any position of 175-306 or replacement thereof, the HNH domain a any position of 715-901 or

replacement thereof, or the PI domain at position 53 of the SpCas9 protein or any ortholog

corresponding to these domains, in some instances may be preferred. Fokl functional domain

may be attached at the N terminus. When more than one functional domain is included, the

functional domains may be the same or different.

[0089] The adaptor protein may be any number of proteins that binds to an aptamer or

recognition site introduced into the modified sgRNA and which allows proper positioning of one

or more functional domains, once the sgRNA has been incorporated into the CRISPR complex,

to affect the target with the attributed function. As explained in detail in this application such

may be coat proteins preferably bacteriophage coat proteins. The functional domains associated

with such adaptor proteins (e.g. in the form of fusion protein) may include, for example, one or

more domains from the group consisting of methylase activity, demethylase activity,

transcription activation activity, transcription repression activity, transcription release factor



activity, histone modification activity, RNA cleavage activity, DNA cleavage activity, nucleic

acid binding activity, and molecular switches (e.g. light inducible). Preferred domains are Fokl,

VP64, P65, HSFl, MyoDL In the event that the functional domain is a transcription activator or

transcription repressor it is advantageous that additionally at least an NLS is provided and

preferably at the N terminus. When more than one functional domain is included, the functional

domains may be the same or different. The adaptor protein may utilize known linkers to attach

such functional domains.

[0090] Thus, the modified sgRNA, the inactivated CRISPR enzyme (with or without

functional domains), and the binding protein with one or more functional domains, may each

individually be comprised in a composition and administered to a host individually or

collectively. Alternatively, these components may be provided in a single composition for

administration to a host. Administration to a host may be performed via viral vectors known to

the skilled person or described herein for delivery to a host (e.g. lentivirai vector, adenoviral

vector, AAV vector). As explained herein, use of different selection markers (e.g. for lentivirai

sgRNA selection) and concentration of sgRNA (e.g. dependent on whether multiple sgRNAs are

used) may be advantageous for eliciting an improved effect.

[0091 On the basis of this concept, several variations are appropriate to elicit a genomic

locus event, including DNA cleavage, gene activation, or gene deactivation. Using the provided

compositions, the person skilled in the art can advantageously and specifically target single or

multiple loci with the same or different functional domains to elicit one or more genomic locus

events. The compositions may be applied in a wide variety of methods for screening in libraries

in cells and functional modeling in vivo (e.g. gene activation of line RNA and identification of

function; gain-of-function modeling; loss-of-function modeling; the use the compositions of the

invention to establish cell lines and transgenic animals for optimization an screening purposes).

[0092] The current invention comprehends the use of the compositions of the current

invention to establish and utilize conditional or inducible CRISPR transgenic cell /animals. (See,

e.g., Piatt et al, Cell (2014), http://dx.doi.Org/10.1016/j.cell.2014.09.014, or PCT patent

publications cited herein, such as WO 2014/093622 (PCT/US20 3/074667), which are not

believed prior to the present invention or application). For example, the target cell comprises

CRISPR enzyme (e.g. Cas9) conditionally or inducibly (e.g. in the form of Cre dependent

constructs) and/or the adapter protein conditionally or inducibly and, on expression of a vector



introduced into the target cell, the vector expresses that which induces or gives rise to the

condition of CRISPR enzyme (e.g. Cas9) expression and/or adaptor expression in the target cell.

By applying the teaching and compositions of the current invention with the known method of

creating a CRISPR complex, inducible genomic events affected by functional domains are also

an aspect of the current invention. One more example of this is the creation of a CRISPR knock-

in conditional transgenic animal (e.g. mouse comprising e.g. a Lox-Stop-polyA-Lox(LSL)

cassette) and subsequent delivery of one or more compositions providing one or more modified

sgRNA (e.g. -200 nucleotides to TSS of a target gene of interest for gene activation purposes) as

described herein (e.g. modified sgRNA with one or more aptamers recognized by coat proteins,

e.g. MS2), one or more adapter proteins as described herein (MS2 binding protein linked to one

or more VP64) and means for inducing the conditional animal (e.g. Cre recombinase for

rendering Cas9 expression inducible). Alternatively, the adaptor protein may be provided as a

conditional or inducible element with a conditional or inducible CRISPR enzyme to provide an

effective model for screening puiposes, which advantageously only requires minimal design and

administration of specific sgRNAs for a broad number of applications.

[0093] In some embodiments, the CRISPR enzyme is a Cas9 orthoiog of a genus belonging

to the group consisting of Corynebacter, Sutterella, Legionella, Treponema, FUifactor,

Eubacterium, Streptococcus, Lactobacillus, Mycoplasma, Bacteroides, Flaviivola,

Flavobacterium, Sphaerochaeta, Azospirillum, Gluconacetobacter, Neisseria, Roseburia,

Parvibaculum, Staphylococcus, Nitratifractor, Mycoplasma and Campylobacter, wherein the Cas

comprises a helical domain 2 truncation.

[0094] In an aspect the invention provides a composition, method or use as herein discussed

wherein the helical domain 2 truncation is substituted with one or more sets of flexible glycine-

serine (GlyGIyGlySer) or rigid alpha-helical linkers (Ala(GluAlaAlaAlaLys)Ala) in groups of 3,

6, 9, or 12 repeats to replace helical domain 2 for potential structural stabilization and/or aiding

of retaining Cas9:sgRNA specificity.

[0095] In an aspect the invention provides a composition, method or use as herein discussed

wherein the CRISPR enzyme is a Cas such as an SpCas9 or SaCas9.

[0096] In an aspect the invention provides a non-naturally occurring CRISPR enzyme

wherein the HD2 domain has been truncated. The CRISPR enzyme can be a Cas9, e.g., an Sp

Cas9 or an Sa Cas9.



[0097] In an aspect the invention provides a CRISPR enzyme wherein the truncation is

replacement of the HD2 domain, e.g., wherein the truncation is replacement of the HD2 domain

with a linker, such as a flexible linker; for instance, a GlySer linker.

[0098] n an aspect the invention provides a chimeric 3-component CRISPR enzyme

comprising N ' and C terminal components from a first CRISPR enzyme, and an internal

component from a second CRISPR enzyme, the second CR SPR enzyme being an ortholog of

the first CRISPR enzyme; for instance, wherein the first and second CRISPR enzymes each

comprise a Cas9, such as an Sp Cas9 or an Sa Cas9 or an St Cas9, e.g., St3 Cas9. In some

aspects the CRISPR enzyme as discussed herein can comprise an internal component from the

first CRISPR enzyme replaced by an interna] component from the second CRISPR enzyme, said

internal components being the same or different. n an aspect of the invention the second

CRISPR enzyme is an Sa CRISPR enzyme or an St CRISPR enzyme or an St3 CRISPR

enzyme. The invention envisions a composition, method, system, or use of as herein discussed

wherein the CRISPR enzyme is chimeric or truncated as herein discussed.

[0099] Accordingly, it is an object of the invention not to encompass within the invention

any previously known product, process of making the product, or method of using the product

such that Applicants reserve the right and hereby disclose a disclaimer of any previously known

product, process, or method. It is further noted that the invention does not intend to encompass

within the scope of the invention any product, process, or making of the product or method of

using the product, which does not meet the written description and enablement requirements of

the USPTO (35 U.S.C. § 2 , first paragraph) or the EPO (Article 83 of the EPC), such that

Applicants reserve the right and hereby disclose a disclaimer of any previously described

product, process of making the product, or method of using the product.

[00100] It is noted that in this disclosure and particularly in the claims and/or paragraphs,

terms such as "comprises", "comprised", "comprising" and the like can have the meaning

attributed to it in U.S. Patent law; e.g., they can mean "includes", "included", "including", and

the like; and that terms such as "consisting essentially of and "consists essentially of have the

meaning ascribed to them in U.S. Patent law, e.g., they allow for elements not explicitly recited,

but exclude elements that are found i the prior art or that affect a basic or novel characteristic of

the invention. Nothing herein is to be construed as a promise.



[OOlOi] These and other embodiments are disclosed or are obvious from and encompassed by,

the following Detailed Description.

BRIEF DESCRIPTION OF THE DRAWINGS

[00102] The novel features of the invention are set forth with particularity in the appended

claims. A better understanding of the features and advantages of the present invention will be

obtained by reference to the following detailed description that sets forth illustrative

embodiments, in which the principles of the invention are utilized, and the accompanying

drawings of which:

[00103] Figure 1 shows a schematic model of the CRISPR system. The Cas9 nuclease from

Streptococcus pyogenes (yellow) is targeted to genomic DNA by a synthetic guide RNA

(sgRNA) consisting of a 20-nt guide sequence (blue) and a scaffold (red). The guide sequence

base-pairs with the DNA target (blue), directly upstream of a requisite 5'-NGG protospacer

adjacent motif (PAM; magenta), and Cas9 mediates a double-stranded break (DSB) ~3 bp

upstream of the PAM (red triangle).

[00104] Figure 2A-F shows an exemplary CRISPR system, a possible mechanism of action,

an example adaptation for expression in eukaryotic cells, an results of tests assessing nuclear

localization and CRISPR activity.

[00105] Figure 3A-D shows results of an evaluation of SpCas9 specificity for an example

target.

[ Θ106] Figure 4A-G show an exemplary vector system and results for its use in directing

homologous recombination in eukaryotic cells.

[00107] Figure 5 provides a table of protospacer sequences and summarizes modification

efficiency results for protospacer targets designed based on exemplar}' S . pyogenes and S.

thermophilus CRISPR systems with corresponding PAMs against loci in human and mouse

genomes. Cells were transfected with Cas9 and either pre-crRNA/tracrRNA or chimeric RNA,

and analyzed 72 hours after transfection. Percent indeis are calculated based on Surveyor assay

results from indicated cell lines (N=3 for all protospacer targets, errors are S.E.M. N.D.

indicates not detectable using the Surveyor assay, and N.T. indicates not tested in this study).

[0Θ108] Figure 6A-C shows a comparison of different tracrRNA transcripts for Cas9-

mediated gene targeting.



[00109] Figure 7 shows a schematic of a surveyor nuclease assay for detection of double

strand break-induced micro-insertions and -deletions.

[001 10] Figure 8A-B shows exemplary bicistronic expression vectors for expression of

CRISPR system elements in eukaryotic cells.

[00111] Figure A-C shows histograms of distances between adjacent S. pyogenes SF370

locus 1 PAM (NGG) (Figure 9A) and S . thermophilics LMD9 locus 2 PAM ( AGAAW)

(Figure 9B) in the human genome; and distances for each PAM by chromosome (Chr) (Figure

9C).

[001 12] Figure 10A-D shows an exemplary CRISPR system, an example adaptation for

expression in eukaryotic cells, and results of tests assessing CRISPR activity

[00113] Figure -C shows exemplary manipulations of a CRISPR system for targeting of

genomic loci in mammalian cells.

[001 4] Figure -B shows the results of a Northern blot analysis of crRNA processing in

mammalian cells.

[00115] Figure 13A-B shows an exemplary selection of protospacers in the human PVALB

and mouse Th loci.

[001 6] Figure 14 shows example protospacer and corresponding PAM sequence targets of

the S . thermophilus CRISPR system in the human EMX1 locus.

[00117] Figure 15 provides a table of sequences for primers and probes used for Surveyor,

RFLP, genomic sequencing, and Northern blot assays.

[00118] Figure 16A-C shows exemplary manipulation of a CRISPR system with chimeric

R As and results of SURVEYOR assays for system activity in eukaryotic cells.

[00119] Figure 17A-B shows a graphical representation of the results of SURVEYOR assays

for CRISPR system activity in eukaryotic cells.

[00120] Figure 18 shows an exemplary visualization of some S. pyogenes Cas9 target sites in

the human genome using the UCSC genome browser.

[00121] Figure A-D shows a circular depiction of the phylo genetic analysis revealing five

families of Cas9s, including three groups of large Cas9s (-1400 amino acids) and two of small

Cas9s ( 00 amino acids).



[00122] Figure 20A-F shows the linear depiction of the phylogenetic analysis revealing five

families of Cas9s, including three groups of large Cas9s (-1400 amino acids) and two of small

Cas9s (~1 100 amino acids)

[00123] Figure 21A-D shows genome editing via homologous recombination (a) Schematic

of SpCas9 nickase, with D 0A mutation in the RuvC I catalytic domain (b) Schematic

representing homologous recombination (HR) at the human EMXl locus using either sense or

antisense single stranded oligonucleotides as repair templates. Red arrow above indicates sgRNA

cleavage site; PGR primers for genotyping (Tables J and K) are indicated as arrows i right

panel (c) Sequence of region modified by HR. d, SURVEYOR assay for wildtype (wt) and

nickase (D10A) SpCas9-mediated indels at the EMXl target 1 locus (n=3). Arrows indicate

positions of expected fragment sizes.

[0Θ124] Figure 22A-B shows single vector designs for SpCas9

[00125] Figures 23A- provide: a diagram showing the topology of the Cas9 protein.

Provided is a ribbon representation and various views of the CRJSPR-cas complex crystal

structure (A-I), chimeric RNA architecture f om the crystal structure (J-K), an interaction

schematic from the crystal structure (L) and a topology schematic from the crystal structure (M).

[00126] Figures 24A-C show, fro the crystal structure, a schematic of showing catalytic

domains of SpCas9, sites of mutagenesis for new nickases (A), a schematic showing locations of

sgRNAs for testing double nicking (B), and results of a Surveyor gel test results showing 1 HNH

mutant N854A that retains nickase activity, and HNH mutant that shows nickase activity

(N863A), and 2 RuvCIII mutants that show nickase activity (H983A, D986A) (C).

[00127] Figures 25A-B show Surveyor gel test results of SpCas9 truncation mutants from the

crystal structure that retain cleavage activity (A) and a table showing the amino acid truncations

and flexible (GGGS) or rigid (A(EAAAK)) linker substitutions of the lanes of the gels of Figure

25A (B).

[00128] Figures 26A-B show SpCas9 sgRNAs from the crystal structure including those

mutated to investigate contribution to activity of specific bases or groups to basses.

[00129] Figures 2 -C show truncation and creation of chimeric (S. pyogenes) Cas9s based

on the herein crystal structure, including mutants for mapping essential functional domains (A),

chimeras that contain regions from S. thermophilics Cas9 (B) and designs for chemically

inducible dimerization of SpCas9 (C).



[00130] Figure 28 shows a picture of Cas9 crystals (0.2 mm).

[00131] Figure 29 shows a structural figure of showing Cas9 in a surface representation; red,

sgRNA; cyan, the guide region of sgRNA; gold, target DNA.

[00132] Figure 30A-D shows the overall structure. (A) Domain organization of S. pyogenes

Cas9, and schematic of the sgRNA:target DNA complex. (B) Ribbon representation of the Cas9

sgRNA-DNA complex. Disordered linkers are shown as red dotted lines. (C) Surface

representation of the Cas9-sgRNA-DNA complex. The active sites of the RuvC (DiOA) and

(H840A) domains are indicated by dashed yellow circles. (D) Electrostatic surface

potential of the Cas9-sgRNA-DNA complex. The HNH domain is omitted for clarity. Molecular

graphic images were prepared using CueMol (see website at cuernol.org). Also refer to Figs. 37

and 38.

[00133] Figure 31A-E shows the REC lobe and PI domain. (A) Structure of the REC lobe.

The REC2 domain and Bridge helix are colored dark gray and green, respective!)'. The REC!

domain is colored gray, with the repeat-interacting and anti-repeat-interacting regions colored

pale blue and pink, respectively. The bound sgRNA:DNA is shown as semi-transparent ribbon

representation. (B) Schematics indicating positions of SpCas9 truncations in the REC1 and

REC2 domains. Bars on the right show indel mutations generated by the truncation mutants,

measured by SURVEYOR assay (n = 3, error bars show mean ± S.E.M., N.D., not detectable).

(C) Western blot showing expression of tiamcation mutants in HEK 293FT cells. (D) Stnicture of

the PI domain. The bound sgRNA is shown as semi-transparent ribbon representation. (E)

Schematics showing wild-type SpCas9 and St3Cas9, chimeric Cas9, as well as SpCas9 PI

domain truncation constructs. Cas9s are assayed for indel generation at target sites upstream of

either NGG (left bar graph) or NGGNG (right bar graph) PAMs (n = 3, error bars show mean ±

S.E.M., V P . not detectable). See also Figs. 39-41.

[00134] Figure 32A-F shows the NUC lobe. Helices are shown as tubes and beta sheets are

shown as arrows. (A) Structure of the RuvC domain. The core structure of the RNase H fold core

is highlighted in cyan. The active-site residues are shown as stick models. (B) Structure of the T

thermophilics RuvC dimer in complex with a Holliday junction (PDB ID 4LD0). The two

protomers are colored cyan and gray, respectively. (C) Sequence (top) illustrates Cas9 nicking

targets on opposite strands of DNA. Targets 1 and 2 are offset by a distance of 4-bp in between

Heatmap (bottom) shows the ability of each catalytic mutant to induce double- (with either



sgRNA 1 or 2) or single-stranded breaks (only with both sgRNA together). Gray boxes: no

assayed. (D) inde formation by Cas9 nickases depends on off-set distance between sgRNA pairs

(right panel). Off-set distance is defined as the number of base pairs between the PAM-distal (5 )

ends of the guide sequence of a given sgRNA pair (n = 3, error bars show mean ± S.E.M , N.D.,

not detectable) (E) Structure of the HNH domain. The core structure of the ββα-metal fold is

highlighted in magenta. The active-site residues are shown as stick models. (F) Structure of the

T4 Endo VII dimer in complex with a Holliday junction (PDB ID 2QNC). The two protomers

are colored pink and gray, respectively, with the ββα-metal fol core highlighted in magenta.

The bound Mg ion is shown as an orange sphere.

[00135] Figure 33A-D shows sgRNA and its target DNA. (A) Schematic of the sgRNA: DNA

complex. The guide and repeat regions of the crRNA sequence are colored skyblue and blue,

respectively. The tracrRNA sequence is colored red, with the linker region colored violet. The

target DNA and te ra oop are colored yellow and black, respectively. The numbering of the 3'

tails of tracrRNA is shown on red background. Watson-Crick and non-Watson-Crick base pairs

are indicated by black and gray lines, respectively. Disordered nucleotides are boxed by dashed

lines. (B) Structure of the sgRNA:DNA complex. (C) Structure of the repeatanti-repeat duplex

and three-way junction. Key interactions are shown as gray dashed lines. (D) Effect of sgRN A

mutations on ability to induce indels. Base changes from the +83 sgRN A scaffold are shown at

respective positions, with dashes indicating unaltered bases (n = 3, error bars show mean ±

S.E.M.,/; values based on unpaired Student's t-test, N.D., not detectable). See also Fig. 42.

[ Θ136] Figure 34A-K shows Recognition of the sgRNA:DNA. (A) Schematic of

sgRNA: DNA recognition by Cas9. Residues that interact with the sgRNA:DNA via their main

chain are shown in parentheses. (B and C----K) Recognition of the guide (B), guide:DNA duplex

(D), repeat (E), anti-repeat (F), three-way junction (G), stern loop 1 (H) , linker (!) , stern loop 2

(j) and stem loop 3 ( ). Hydrogen bonds and salt bridges are shown as dashed lines. (C) Effect

of Cas9 (top) and sgRNA (bottom) mutations on ability to induce indels (n = 3, error bars show

mean ± S.E.M., p values based on unpaired Student's t-test. N.D., not detectable)

[00137] Figure 35A-D shows Structural flexibility of the complex (A) Structural comparison

of Mol A and Mol B. n Mol A (left), disordered linker between the RuvC and HNH domain is

indicated by a dotted line. In Mol B (right), the disordered HNH domain is shown as a dashed

circle. The flexible connecting segment (a40 and c 4 ) in the RuvC domain is highlighted in



orange. (B) Superimposition of the Cas9 proteins in Mo A and Mo B . The two complexes are

superimposed based on the core β-sheet of their RuvC domains. The HNH domain and bound

sgRNA:DNA are omitted for clarity. (C) Superimposition of the bound sgRNA:DNA in Mo A

and Mo B. After superimposition of the two complexes as in (B), the Cas9 proteins are omitted

to show the sgRNA:DNA. (D) Molecular surface of Cas9. The HNH domain and bound

sgRNArDNA complex are omitted for clarity. Note that there is no direct contact between the

REC and NUC lobes, expect for the interactions between the a2- x3 loop and β β οορ .

[00138] Figure 36 shows a Model of RNA-guided UNA cleavage by Cas9.

[0Θ139] Figure 37 shows Electron density map. The 2mF - DF electron density map

around the three-way junction is shown as a gray mesh (contoured at 2.5σ) .

[00140] Figure 38A-C shows Di-cysteine mutant (C80L/C574E) is functional in HE 293FT

cells. (A) Schematic illustrating positions of cysteine mutations (C80L and C574E) in Cas9. (B)

Sequence of the target site used to test the function of the C80L/C574E mutant of Cas9. (C)

SURVEYOR nuclease assay showing indeis generated by either the wild-type or C80L/C574E

u ant (n = 3).

[00141] Figure 39 shows a schematic drawing of the secondary structural elements of Cas9.

[00142] Figure 4 Α -Β shows the sequence alignment of Cas9 orthologs in families -Α and

II-C. The catalytic residues are shown in red triangles. Critical arginine residues on Bridge helix

are shown in green triangles. The secondary structure of S pyogenes Cas9 is shown above the

sequences. The figure was prepared using TCoffee (Notredame et al., 2000) and ESPript (Gouet

et al, 1999). Sp, S . pyogenes; Sm, Streptococcus mutatis; St3 , Streptococcus thermophilus

CRISPR-3; St , Streptococcus thermophilus CRISPR-1; Cj, Campylobacter jejuni; Mm;

Neisseria meningiditis

[00143] Figure 41 shows the sequence alignment of Cas9 orthologs in families Ϊ ϊ -Α , -Β and

II-C. 35 Cas9 orthologs from families IIA, IIB and IIC are aligned (BLOSUM62) and clustered

(Jukes-Cantor model Neighbor- Joining method, with S . pyogenes Cas9 as outgroup). Bars on top

show conservation by amino acid. In each line, black bars show residues with at least 75%

consensus, and gray bars non-conserved residues.

[00144] Figure 42 shows the comparison of the sgRNA:DNA heteroduplex with a canonical

A-form RNA duplex. The sgRNA:DNA heteroduplex are superimposed on an A-form RNA



duplex based on their phosphorus atoms. The A-form RNA duplex is colored dark gray.

Nucleotides 5 1-97 of the sgRNA are omitted for clarity.

[ Θ145] Figure 43 shows DNA construct design of the previously studied dCas9 activator

design. An activation domain is fused to the C-term of a catalytieally inactive dCas via a linker.

An NLS is incorporated between Cas9 and VP64.

[00146J Figure 44 shows illustration of insertions of MS2 loops in at the end of the Tetraloop

and loop 2 of the sgRNA. An MS2-VP64 fusion protein is recruited to these two loops. Together

with dCas9 this leads to a recruitment of the VP64 activation domain to the target DNA of the

target locus. Inserted MS2 RNA stem loops are colored dark green.

[00147] Figure 45 shows a graphical representation of the upregulation of Neurog2

expression in Neuro2A cells. 4 different guide RNAs including an Ms2 loop inserted in either the

tetraloop or loop 2, both loops or none were tested in combination with dCas9 and MS2-vp64

dCas9-vp64 and MS2-vp64 or dCas9-vp64 alone. TL:MS2, MS2 loop insertion into the sgRNA

tetraloop; L2 MS2, MS2 loop insertion into loop 2 of the sgRNA. Colors indicate which protein-

coding constructs were co-transfected with the corresponding guide.

[00148] Figure 46 shows Human ASCL1 upregulation with Cas9 - MS2 activators.

[00149] Figure 47 shows Human MYODl upregulation with Cas9 - MS2 activators.

[00150] Figure 48 shows an illustration of orthogonal PP7/MS2 gene targeting. In the

schematic, sgRNA targeting different loci are modified with distinct RNA loops in order to

recruit MS2-VP64 or PP7-SID4X, which activate and repress their target loci, respectively.

[00151] Figure 49 shows the positions of transcriptional domain replacements and insertions

in Cas9.The HNH domain is colored pink. The curved arrow indicates the movement of the

HNH domain relative to the DNA (yellow) RNA (blue) duplex due to a conformational change.

The A in a red circle indicates the first loop (AA G533) used for insertion of a transcriptional

effector domain and its position relative to the target DNA. The third loop (K 3) for insertion

of a transcriptional effector domain is indicated by a C on a re circle.

[00152] Figure 50 shows effects of sgRNA modifications on ASCLI activation. 3' MS2 and

modified MS2 1.0 sgRNA architectures were tested for their ability to activate ASCLI.

[00153] Figure 51 shows effects of sgRNA modifications MYODl activation. 3' S2 and

modified MS2 .0 sgRNA architectures were tested for their ability to activate ASCLI .



[00154] Figure 52 shows effects of dCas9 NLS and N863A modifications on ASCL1

activation.

[ Θ155] Figure 53 shows effects of dCas9 NLS and N863A modifications on MYOD1

activation.

[00156] Figure 54 shows a comparison of different NLS and point mutation dCas-VP64

architectures in combination with MS2 fused to individual or combined activation domains.

SV40: SV40 NLS; a-imp: a-importin NLS; DV: dCas-SV40 NLS-VP64; Mm: MS2-

ASCL1TAD; MP: MS2-p65; MPH; MS2-p65-HSFi; MPrn: MS2-p65-ASCLlTAD. A l dCas9

proteins contain D10A mutation and H840A (unless indicated otherwise).

[00157] Figure 55 shows a comparison of different NLS and point mutation dCas-VP64

architectures in combination with MS2 fused to individual or combined activation domains.

SV40: SV40 NLS; a-imp: a-importin NLS; DV: dCas-SV40 NLS-VP64; Mm: MS2-MyodTAD;

MP: MS2-p65; MPH: MS2-p65-HSFl; MPm: MS2-p65-MyodTAD. All dCas9 proteins contain

D10A mutation and H840A (unless indicated otherwise).

[00158] Figure 56 shows MS2 double activator fusion proteins for ASCL1 activation.

Comparisons of MS2-VP64 and MS2-p65 with and without an additional HSF1 activation

domain fusion. The greatest relative improvement occurred for dCas9 without its own activation

domain. This improvement is particularly important for the future use of the system in

multimodal transcriptional modulation, wherein transcriptional modulation occurs only by way

of the sgRNA and its aptamerized proteins, not the dCas9, a llowing distinct guide sequences to

target distinct functionalities.

[00159] Figure 57 shows MS2 double activator fusion proteins for MYOD1 activation.

[00160] Figure 58 shows fold expression levels activated by single sgRNA guide sequences

for 12 difficult to modulate genes. All activation shown with MS2-p65~H8Fl / SV40-dCas9-

VP64 system. Guide locations are plotted relative to the TSS of each target.

[00161] Figure 59 shows a plot of the fold expression of the best guide sequence against the

deltaCt value from qPCR for that gene in control samples for the difficult targets listed above.

[00162] Figure 60 shows multiplexed activation of ten genes.

[00163] Figure 61 shows multiplexed activation of target genes.



[00164] Figure 62 shows targeting of combinations of 2, 4, 6, 8 or 10 genes simultaneously

using the optimal single guide as previously determined. All experiments use NLS-

dCAS(D10,H840A)-NLS-VP64 in combination with MS2-NLS-P65-HSF1.

[00 5 Figure 63 shows multiplexed activation groups of target genes.

[00166] Figure 64A-F shows structure-guided design and optimization of an RNA-guided

transcription activation complex a, The crystal structure of the Cas9-sgRNA-target DNA tertiary

complex (PDB ID: 4008) reveals the occlusion of N- and C- terminal fusion sites from the

target DNA. The sgRNA tetraloop and stem oop 2 largely do not contact Cas9 amino acid

residues in this conformation and can be modified without altering existing Cas9-sgRNA

interactions b, Diagram of three-component transcriptional activation system (SAM):

sgRNA2.0, the MS2-p65-HSFl transcription transactivator, and the dCas9-VP64 fusion protein.

MS2 stem-loop additions on the sgRNA are highlighted in red. c Design and optimization of

sgRNA scaffolds for optimal recruitment of MS2-VP64 transact!vators. d, S2 stem-loop

placement within the sgRNA significantly affects transcription activation efficiency e,

Combinations of different activation domains act in synergy to further enhance the level of

transcription activation f, Addition of the HSF1 transactivation domain to MS2-p65 further

increases the efficiency of transcription activation. All values are mean +- SEM with n = 3 . *

indicate p <0.05 based on Student's t-test.

[00167] Figure 65A-D shows characterization of SAM-mediated gene activation and

selection rules for efficient sgR As. a, Fold activation of 12 different genes plotted against the

location of the sgRNA. Distances are measured in bp relative to the TSS at +1. sgRNALO with

dCas9-VP64 (grey), sgRNA2.0 with dCas9-VP64 and MS2-p65-HSFl (blue). Arrows indicate

sgRNA target sites with poor transcription activation. All values are mean ± SEM with n = 3 . b.

Comparison of activation efficiency achieved using dCas9-VP64 and a single sgRNA] .0 for the

target gene; dCas9-VP64, a single sgRNA2.0 for the same target site as the single sgRNALO,

and MS2-p65-HSFl; and dCas9-VP64 and a mixture of 8 sgRNAs targeting the same gene c,

Efficiency of target gene transcription activation as a function of their baseline expression levels.

Genes with a higher basal level of transcription exhibit a lower fold u -regulation. For each

target gene, the baseline expression level is measured using qPCR in the GFP-transfeeted control

ce ls and expressed as level relative to GAPDH (fold lower expression compared to GAPDH on

x-axis). d, Correlation of gene activation efficiency wit sgRN A targeting position in the



proximal promoter region expressed as distance to the TSS. Activation efficiencies of each

sgRNA for the same target gene is normalized against the highest-activating sgRNA. Proximity

to the TSS is positively correlated with target up-regulation. Blue lines indicate median values,

boxes indicate 25th and 75th percentiles.

[ Θ168] Figure 66A-B shows SAM activates characterized and uncharaeterized lincRNA

transcripts a, Fold activation of 6 lincRNAs plotted against the location of the sgRNA2.0

relative to the TSS. All values are mean +- SEM with n = 3. b. Correlation of sgRNA lincRNA-

activation efficiency with sgRNA target distance to the TSS. Activation efficiencies of each

sgRNA for the same target lincRNA is normalized against the highest-activating sgRNA. In

contrast to coding genes, no significant correlation is observed. Blue lines indicate median

values, boxes indicate 25th and 75th percentiles

[ 169] Figure 67A-E shows simultaneous activation of endogenous genes using multiplexed

sgRNA2.0 expression a, Activation of individual genes by single sgRNA2.0s with dCas9-VP64

and MS2-p65-HSFl. b, Simultaneous activation often genes using a mixture of ten sgRNA2.0s

each targeting a different gene c. The relative efficiency of activation of individual sgRNA2.0

varies depending on the target gene and the number of different-gene targeting sgRNA2.0s. d,

Effect of sgRNA dilution on gene activation efficiency. Results are plotted as percentage of

activation relative to the fold activation of a single undiluted sgRNA2.0 against the target gene

e Correlation plot between the activation efficiency of a single 10-fold diluted sgRNA2.0 and

the activation efficiency of the same sgRNA2.0 delivered within a mixture of ten different-gene

targeting sgRNA2.0s. Performance during sgRNA dilution is significantly predictive of

performance in multiplexing, suggesting a guide-autonomous component of multiplexing

behaviour. All values are mean +- SEM with n = 3 .

[00170] Figure 68A-E shows genome-scale lentiviral screen in mammalian cells using SAM.

a. Design of three lentiviral vectors for expressing sgRNA2.0, dCas9-VP64, and MS2-p65-

HSF1. Each vector contains a distinct selection marker to enable co-selection of cells expressing

all three vectors b, Lentiviral delivery of SAM components was tested by first generating 293FT

cell lines stably integrated with dCas9-VP64 and MS2-p65-HSFl, and subsequently transducing

these ce s with single-gene targeting lentiviral sgRNA2.0s at ΜΟΪ <0.2. Transcription activation

efficiency is measured 4 days post sgRNA2.0s leiitivirus transduction and selection with Zeocin

or Puromycin. All values are mean +- SEM with n = 3 . c, Flow chart of transcription activation



screening using SAM. d. Cumulative frequency of sgRNA2.0s 3 and 2 1 days after transduction

in A375 ceils. Shift in the -day curve represents the depletion in a subset of sgRNA2.0s. Less

than 0.1% of all guides are not detected at day 3 (detected by less than 10 reads) e, Gene

categories showing significant depletion based on Ingenuity Pathway Analysis (p<0.01 after B-

FDR correction). Categories on the left are based on the 1000 most depleted guides and

categories on the right are based on the 1000 genes with the highest depletion based on the

average of all 3 guides/gene.

[001 71] Figure 69A-F shows genome-scale gene activation screening identifies mediators of

BRAF inhibitor resistance a, Box plot showing the distribution of sgRNA2.0 frequencies at

different time points post lentiviral transduction, with and without treatment with PLX-4720.

Vehicle is DMSO. Two infection replicates are shown b, Scatterpiot showing enrichment of

specific sgRNA2.0s after PLX-4720 treatment c Identification of top candidate genes using the

RIGER P value analysis ( S method) based on the average of both infection replicates. Genes

are organized by positions within chromosomes d, RIGER P values for the top 100 hits from

SAM and GeC O screens, for gene perturbations resulting in BRAF inhibitor resistance e, The

top 0 shared candidates from Puromycin and Zeocin screens, identified using RIGER are

shown. For both screens, the percent of unique sgRNA2.0s targeting each gene that are in the

top 5% of all enriched sgRNA2.0s is plotted f. Heat map of z-scores with each column

representing a different BRAF ° melanoma short-term culture and rows representing

expression of BIMF-inhibitor marker genes and signatures (upper panel), expression of SAM

top screen hits (middle panel) and screen signature scores (see methods for signature generation

using single-sample Gene Set Enrichment Analysis) (bottom panel). A distinct transcriptional

state of genes and signatures represents BRAF-inhibition resistance as previously defined

(Konieczkowski, D. J . et al. Cancer discovery 4, 816-827, doklQ.l 158/2159-8290.CD-13-0424

(2014)). Columns are sorted by M TF expression with high expression indicating BRAF

inhibitor sensitivity. Top hits from the SAM screen are significantly associated with the resistant

state (MITF low expression and high levels of resistance markers). A subset of samples were

previously tested for PLX sensitivity (blue text/arrows) and resistance (red text/arrows). IC:

Information Coefficient (see methods for details). P-vaiues are generated using a permutation

test (n = 10,000).



[00172] Figure 70A-E shows structure-guided engineering of Cas9 sgRNA. a. Schematic of

the sgRNA stem-loops showing contacts between each stem-loop and Cas9. Contacting amino

acid residues are highlighted in yellow Tetraloop and stem-loop 2 do not have any contacts with

Cas9 whereas stem-loops 1 and 3 share extensive contacts with Cas9. b, sgRNA2.0 with MS2

stem-loops inserted into the tetraloop and stem-loop 2 . c, Addition of a second NLS or an

alternative N domain inactivating point mutation in Cas9 improve efficiency of transcription

activation for MYODl. d, dCas9-VP64 activators exhibit improved performance by recruitment

of MS2-P65 to the tetraloop and stem-loop 2 Addition of an AU flip or extension in the

tetraloop does not increased effectiveness of dCas9-mediated transcription activation e,

Tetraloop and stem-loop 2 are amenable to replacement with MS2 stem-loops. Base changes

from the sgRNA2.0 scaffold are shown at the respective positions, with dashes indicating

unaltered bases and bases below dashes indicating insertions. Deletions are indicated by absence

of dashes at respective positions. All figures are n = 3 and mean ± SEM.

[00173] Figure 71 C shows SAM mediates efficient activation of a panel of 12 genes with

low levels of non-specific activation a, Comparison of the activation levels of 12 genes with

dCas9-VP64 in combination with MS2-P65, MS2-P65-HSF1, or MS2-P65-MYOD1. MS2-P65-

HSF1 mediated significantly higher activation than MS2-P65 alone for 9 out of 12 genes. The

best guide out of 8 tested for each gene (see Fig. 2a) was used is used in this experiment.

Activation levels for each type of MS2-fusion is presented as a percentage relative to the

activation achieved using MS2-P65. b, Non-specific background activation by dCas9~VP64 and

MS2-p65-HSFl activator components was determined for all 12 genes. dCas9-VP64 and MS2-

p65-HSFl were co-transfected with non-targeting (scrambled) guides. Cells transfected with

GFP were used to measure the baseline expression level for each gene. Only activation of IL1R2

by scrambled guides is significantly different from GFP samples p < 0.05 by Student's t-test. c,

The average activation for both scrambled guides shown as % of the on-target activation as

shown in a . Activation by scrambled guides measures below 1% of on-target activation for ail 12

genes. Error bars indicate SEM. n =3 .

[00174] Figure 72 shows activation of characterized and imcharacterized lincRNAs by SAM.

Six lincRNAs were targeted using SAM. For each !incRNA, 8 sgRNAs were designed to target

the proximal promoter region (+1 to -800bp from the TSS) with 4 different MS2 activators

(MS2-P65-HSF1, MS2-P65-MyoDi, MS2-P65, and MS2-VP64) in combination with dCas9-



VP64. MS2 activators with a combination of 2 different domains (M82-p65~HSFl or MS2-p65-

MyoDl) consistently provided the highest activation for each lincRNA, p < 0.01 for MS2-p65-

HSF1 or MS2-p65-MyoDl vs. MS2-p65.

[00175] Figure 73 shows multiplexed activation using SAM. Activation of a panel of 10

genes by combinations of 2, 4, 6, or 8 sgR As simultaneously. The mean fold u -regulation is

shown on a log
10

scale. Error bars indicate S.E.M. and n = 3 .

[00176] Figure 74A-B shows activation of a panel of 12 genes as a function of the dosage of

SAM components a, Effect of MS2-P65-HSF1 and dCas9-VP64 dilution, at 1:1, 1:4, 1:10, and

1:50 of the original dosage for each component, on the effectiveness of transcription up-

regulatkm. The amount of sgRNA expression plasrnid is kept constant b, Effect of diluting all

three SAM components (dCas9-VP64, MS2-p65-HSFl, and sgRNA2.0) at 1:4, 1:10, and 1:50 of

the original dosage for each component. Fold up-reguiation is calculated using GFP-transfected

cells as the baseline. Error bars indicate S.E.M. and n = 3 .

[00177] Figure 75A-B shows components of Cancer survival and proliferation pathways are

depleted in a genome-wide SAM screen. PA analysis on the top 300 depleted genes based on

average depletion of ail 3 guides/gene resulted in 2 networks with scores >30. Depleted genes are

indicated in red. a, network score = 39 with 26 depleted genes in the network b, network score

= 37 with 25 depleted genes in the network. Components on all layers of both networks exhibit

depletion.

[00178] Figure 76A-D shows genome-scale lent viral screen using Puromycin-resistant SAM

sgRNA2.0 library a, Cumulative frequency of sgRNA2.0s 3 and 2 1 days after transduction of

A375 cells with Puromycin-resistant sgRNA2.0 lentivirus. Shift in the 2 -day curve represents

the depletion of a subset of sgRNA2.0s. b, Box plot showing the distribution of sgRNA2.0

frequencies at different time points post lentiviral transduction with the Puromycin library, after

treatment with DMSO vehicle or PLX-4720. Two infection replicates are shown c,

Identification of top candidate genes using the RJGER P value analysis ( S method) based on

the average of both infection replicates. Genes are organized by positions within chromosomes

d, Overlap between the top 20 hits from the Zeo and Puro screens. Genes belonging to the same

family are indicated by the same color. There is a 50% overlap between the top hits of each

screen as shown at the intersection of the Venn diagram.



[00179] Figure 77 shows validation of top screen hits using Cancer Cel Line Encyclopedia

expression and pharmacological data from additional melanoma ceil lines. Heat map of z-scores,

with each col m n representing a different BRAF " melanoma cell lines and rows representing

sensitivity to different drugs (upper panel), expression of SAM top screen hits (middle panel),

and SAM screen signature scores (bottom panel, see methods for signature generation). Drug

sensitivity is measured as 8-Activity Area (AA) (Barretina, J . et al. Nature 483, 603-607,

doi:10.1038/naturel 1003 (2012)). The melanoma cell lines are sorted by PLX drug sensitivity

where a lower value (blue) corresponds to increased sensitivity. Also displayed are the

sensitivities to related MAP inhibitors. There is a fraction of ceil lines that demonstrate

resistance to MAPK inhibitors and in these cell lines, many of the SAM top hits are highly

expressed. The signatures comprised of these top hits also are highly scored within the resistant

ce l lines. Associations are measured using the information coefficient (IC) between PLX-4720

sensitivity (index ) and each of the features and p-values are determined using a permutation test

RAF inhibitors: PLX4720 and RAF265; MEK inhibitors: AZD6244 and PD-0325901.

[00180] Figure 78 shows validation of top screen hits in primary and metastatic melanoma

patient samples from The Cancer Genome Atlas. Heat map of z-scores with each column

representing a different BRAF^ 600 patient melanoma (primary or metastatic) an rows

representing expression of gene/signature markers for BRAF-inhibitor sensitivity (top panel),

expression of SAM top screen hits (middle panel) and screen signature scores (see methods for

signature generation) (bottom panel). Because no pharmacological data is available for these

TCGA melanoma samples, TCGA gene expression data is first mapped onto a previously

defined transcriptional state for BRAF-inhibitor sensitivity/resistance based on a panel of gene

markers and signatures (Konieczkowski, D. J . et al. Cancer discovery 4, 816-827,

doi:10.1158/2159-8290.CD-13-0424 (2014)). The expression of top SAM screen individual hits

is increased and significantly associated with tumors displaying a resistant state (defined as low

MITF expression and high expression of resistant markers/signatures). Signatures comprised of

the top genes from the SAM screens also are significantly associated with the resistant tumors.

The panel of melanoma samples is sorted by decreasing MITF expression where a higher value

(red) corresponds to samples that are more sensitive to BRAF inhibition. Associations are

measured using the information coefficient (IC) between MITF expression (index) and each of

the features and p-values are determined using a permutation test.



[00181] Figure 79A-D shows correlation between sgRNA sequence conte t and level of

depletion in significantly depleted genes. Heat maps of sgRNA nucleotide content versus

depletion after 2d days. sgRNA targeting significantly depleted genes (from RIGER analysis) in

sgRNA-zeo (a, b) or sgRNA-puro (c, d) screens were analyzed for trends with G content (a, c) or

T content (b, d) in the sgRNA sequence. sgRNA depletion is positively correlated with G content

and negatively correlated with T content. Other bases analyzed (A and C) had significant (p <

0.0007) but weak (r < 0.2) negative correlation.

[00182] Figure 80A-EE shows exemplary supplementary sequences of Example 20.

[0 83] Figure 8 1A-E shows exemplary target guide sequences used in Example 20.

[00184] Figure 82A-I shows top 300 depleted genes for A375 in Example 20. Mean depletion

for each gene is given as the log2 ratio of Day 2 1 vs. Day 3 averaged over all sg RNAs for the

gene.

[00185] Figure 83A-C shows top 00 genes from the output of the RIGER algorithm for the

sgRNA-Zeo PLX screen comparing PLX (mean of the two replicates at Day 21) to DMSO

control (mean of the two replicates at Day 21) in Example 20. The Kolmogorov-Smiraov method

was used to score genes.

[00186] Figure 84A-C shows top 100 genes from the output of the RIGER algorithm for the

sgRNA-Puro PLX screen comparing PLX (mean of the two replicates at Day 21) to DMSO

control (mean of the two replicates at Day 21) in Example 20. The Kolmogorov-Smirnov method

was used to score genes

[00187] Figure 85 shows TaqMan qPCR probe ID's used to quantify relative RNA expression

levels for each gene (Life Technologies).

[00188] Figure 86: shows testing of chimera between Sp, Sa and St3 Cas9 based on crystal

structure. A) domain organization and amino acid (AA) positions of Sp Cas9. The REC lobe is a

newly identified stmctural component of Cas9. B) Chimera maps of partial or complete swaps of

the N t c lobe, with AA positions of chimera boundaries indicated C) indel % achieved with each

corresponding chimera on the left. Labels indicate the sgRNA used. TGS =targeting sequences

(20bp spacer portion of the sgRNA), BB = sgRNA backbone.

[00189] The figures herein are for illustrative purposes only and are not necessarily drawn to

scale.



DETAILED DESCRIPTION OF THE INVENTION

[00190] In particular, Applicants have foun that the MS2~binding loop

ggccAACATGAGGATCACCCATGTCTGCAGggcc may replace nucleotides +13 to +16 and

nucleotides +53 to +56 of the standard sgRNA backbone. The resulting structure is an sgRNA

scaffold in which the tetraloop and stemloop 2 sequences have been replaced by an MS2 binding

loop. Without being bound by theory, the tetraloop and stemloop 2 were selected for

replacement based on information obtained from the Cas9/RNA/DNA crystal structure.

Specifically, the tetraloop and stemloop 2 were found to protrude from the Cas9 protein i such a

way which suggested that adding an MS2 binding loop would not interfere with any Cas9

residues. Additionally, the proximity of the tetraloop and stemloop 2 sites to the DNA suggested

that localization to these locations would result i a high degree of interaction between the DNA

and any recruited protein, such as a transcriptional activator.

[00191] In some embodiments, the guide is modified such that nucleotides corresponding to

+13 to +16 and/or nucl eotides corresponding to +53 to +56 of the standard sgRNA backbone are

replaced by the distinct RNA.

[00192] In some embodiments, the adaptor protein is an RNA-binding protein. The RNA-

binding protein recognises corresponding distinct RNA sequences, which may be aptamers. For

example, the MS2 RNA-binding protein recognises and binds specifically to the MS2 aptamer

(or visa versa).

[00193] In some embodiments, the repression domain(s) for the guide and/or the CRISPR

enzyme may be those show in Example 5 to act as follows:

• SID4 domain, which represses transcriptional activity;

• KRAB domain, which represses transcriptional activity;

the NUE domain, which increases repressive histone methylation; and

• the NcoR domain, which recruits histone deacetylases leading to repressive

histone modifications .

[00194] Exemplary sequences for repressor domains are to be found in Example 5 .

[00195] Example 15 also shows an orthogonal approach, see particularly Figure 48 One

guide with a first aptamer/RNA-binding protein pair ca be linked or fused to an activator, whilst

a second guide with a second aptamer/RNA-binding protein pair can be linked or fused to a



repressor. The guides are for different targets (loci), so this allows one gene to be activated and

one repressed. For example, the following schematic shows such an approach:

[00196] Guide 1- MS2 aptamer MS2 RNA-binding protein VP64 activator; and

[00 7] Guide 2 - PP7 aptamer PP7 RNA-binding protein SID4x repressor.

[0Θ198] Figure 48 is an illustration of orthogonal PP7/MS2 gene targeting. In this example,

sgRNA targeting different loci are modified with distinct RNA loops in order to recruit MS2-

VP64 or PP7-SID4X, which activate and repress their target loci, respectively. PP7 is the RNA-

binding coat protein of the bacteriophage Pseudomonas. Like MS2, it binds a specific RNA

sequence and secondary structure. The PP7 RNA-reeognition motif is distinct from that of MS2.

Consequently, PP7 and MS2 can be multiplexed to mediate distinct effects at different genomic

loci simultaneously. For example, an sgRNA targeting locus A can be modified with S2 loops,

recruiting MS2-VP64 activators, while another sgRNA targeting locus B can be modified with

PP7 loops, recruiting PP7-SID4X repressor domains. In the same cell, dCas9 can thus mediate

orthogonal, locus-specific modifications. This principle can be extended to incorporate other

orthogonal RNA-binding proteins such as Q-beta.

[00199] The use of two different aptamers (distinct RNA) allows an activator-adaptor protein

fusion and a repressor-adaptor protein fusion to be used, with different guides, to activate

expression of one gene, whilst repressing another. They, along with their different guides can be

administered together, or substantially together, in a multiplexed approach. A large number of

such modified guides can be used all at the same time, for example 0 or 20 or 30 and so forth,

whilst only one (or at least a minimal number) of Cas9s to be delivered, as a comparatively small

number of Cas9s can be used with a large number modified guides. The adaptor protein may be

associated (preferably linked or fused to) one or more activators or one or more repressors. For

example, the adaptor protein may be associated with a first activator and a second activator. The

first and second activators may be the same, but they are preferably different activators. For

example, one might be VP64, whilst the other might be p65, although these are just examples

and other transcriptional activators are envisaged. Three or more or even four or more activators

(or repressors) may be used, but package size may limit the number being higher than 5 different

functional domains. Linkers are preferably used, over a direct fusion to the adaptor protein,

where two or more functional domains are associated with the adaptor protein. Suitable linkers

might include the GlySer linker.



[00200] It is also envisaged that the enzyme-guide complex as a whole may be associated with

two or more functional domains. For example, there may be two or more functional domains

associated with the enzyme, or there may be two or more functional domains associated with the

guide (via one or more adaptor proteins), or there may be one or more functional domains

associated with the enzyme and one or more functional domains associated with the guide (via

one or more adaptor proteins).

[00201] The fusion between the adaptor protein and the activator or repressor may include a

linker. For example, G yS r linkers GGGS can be used. They can be used in repeats of 3

((GGGGS) 3) or 6, 9 or even 2 or more, to provide suitable lengths, as required. Linkers can be

used between the RNA-binding protem and the functional domain (activator or repressor), or

between the CRISPR Enzyme (Cas9) and the functional domain (activator or repressor). The

linkers the user to engineer appropriate amounts o 'mechanical flexibility";

[00202] In some embodiments, use of an NLS is envisaged. Applicants found that the NLS

from SV40 was helpful in this regard, especially when using ientiviral delivery methods.

[00203] A PP7 variant may be used in some embodiments. For example, Applicants found

that the PP7 Pseudomonas bacteriophage coat protein (with amino acids 68-69 mutated to SG

and amino acids 70-75 deleted from the wild type protein as described in Wu, Bin, Jeffrey A.

C ao, and Robert . Singer. "Fluorescence fluctuation spectroscopy enables quantitative

imaging of single m As i living ceils. "Biophysical journal 02. 2 (2012): 2936-2944. and

Cliao, Jeffrey A., et a "Structural basis for the convolution of a viral NA- pro ein complex."

Nature structural & molecular biology 15 1 (2007): 103-105.), worked well. As such, in some

embodiments, where the adaptor protein is an RNA-binding protein and that RNA-binding

protein is PP7, the PP may be the variant described above, i.e. with amino acids 68-69 mutated

to SG and/or amino acids 70-75 deleted from the wild type protein.

[00204] Similarly, an MS2 variant may also be used, such as the N55 mutant, especially the

N 55K mutant. This is the N55K mutant of the MS2 bacteriophage coat protein (shown to have

higher binding affinity than wild type MS2 in Lim, F., M Spingola, and 3 . S. Peabody.

"Altering the RNA binding specificity of a translational repressor." Journal of Biological

Chemistry 269.12 ( 1994): 9006-9010.), and was shown to work in Example 14

[00205] Applicants have shown in Example 3 that both insertions in the tetraloop and loop 2

are effective. In this particular example, the most efficient combination uses an insertion of



aptamers (in this case MS2 loops, but we later show that other aptamers ay be used as w ell) i

both in the tetraloop and in loop 2 of the sg NA . We also show that this may be used in

combination with a dCas9-vp64 and MS2-vp64 construct, in other words where the CRISPR

enzyme is also modified. This new activator design (illustrated in Fig. 44 and shown as red bar

for the TL + L2: Ms2 guide in Fig. 45) was found to mediate much higher target gene

upregulation compared to the previous des gn (illustrated in Fig. 43 and shown as the green bar

for the regular guide in Fig. 45).

[00206] It is also envisaged that other activators may be used. For instance, Example 14,

showed that an improved Cas9 activator architecture consists of a sgRNA with MS2 loop

insertions in the tetraloop and loop 2 in combination with either MS2-VP64 and dCas9-P65 or

M82-P65 and dCas9-VP64. In other words, 2 different activators can be used, one associated

with the CRISPR enzyme (Cas9) and one with the guide via the aptamer. Applicants showed

increased effectiveness of this design compared to the standard C-terminai fusion of VP64 to

Cas9. Applicants further confirmed the hypothesis that a combination of two different activation

domains coul improve target gene activation (via synergy, e.g. by recruiting different epigenetic

modulators, general transcription factors and co-activators). Applicants also determined that the

alternative guide architecture optimized for CRISPR/Cas9 imaging in: Chen, Baohui, et a .

"Dynamic imaging of Genomic Loci in Living Human Cells by an Optimized CRISPR/Cas

System." Cell 155.7 (2013): 1479-1491 did not exhibit any improvement over the standard

architecture.

[00207] Of course, it is envisaged that the activators in these instances may be replaced with

repressors.

[0Θ208] Applicants also looked at the arrangement of the distinct RNA sequences (preferably

aptamers) within the stem loop 2 and tetraloop of the modified guides of the present invention.

Example 14 further looks at the use of GC tracts. These are preferred in some embodiments.

The GC tract may be GC or GGGGC or CCCCG or CGCC or compliments thereof or a mixture

of C and G from 2 nucleotides up to, for example 10, 15 or 20 nucleotides. In the particular

instance, the MS2-binding loop sequence:

ggccAACATGAGGATCACCCATGTCTGCAGggcc

replaced nucleotides +13 to +16 of the standard sgRNA backbone, as above. Of interest here

the sequence CGCC replaced nucleotides +49 to +52 of the standard sgRNA backbone. The



sequence GGCG also replaced nucleotides +57 to +60 of the standard sgRNA backbone. The

tetraloop MS2-binding loop insertion was designed with the same rationale as described herein.

Essentially, CGCC and GGCG sequences replace the stem portion of stemloop 2 . The increased

base-pairing strength of the CGCC-GGCG stem compared to the original ACTT-AAGT stem

was hypothesized to provide additional stability to the stemloop 2 structure, thereby increasing

sgRNA performance or longevity.

[00209] Accordingly, in some embodiments, one or more GC tracts may replace stem portion

of stemloop 2 . In some embodiments, one or more GC tracts may replace stern portion of the

tetraloop.

[00210] When reference is made to the stemloop 2 or tetraloop being modified (including

replaced) by distinct RNA sequence(s) then this preferably encompasses modification (or

replacement) of the 3 or 4 nucleotides of the guide that were found to protrude beyond the

enzyme-sgRNA-DNA complex. Suitable numbering will be apparent based on the secondary

structure of the guide on its own, i.e. by looking for the loops corresponding to the stem loop 2

and the tetraloop (or by engineering them in), but exemplary number is around +13-36 and/or

either side of +49-52 (with one or two nucleotides leeway either side possible, such as +48-52, or

49 to 53 for example).

[0021 1] A particularly preferred arrangement is to have the aptamer followed by a GGGS

linker, preferably (GGGS)3, together with an NLS, preferably that from SV40.

[00212] Applicants, in Example 16, generated a dCas9-based light-inducible MS2-effector,

characterized by an MS2-CIB1 recruitment component bound to dCas9-sgRNA, and a CRY2-

VP64 transcriptional activator domain. Upon activation with blue light, CRY2-VP64 associate

with MS2-CIB1, enabling the recruitment of the transcriptional machinery to the target locus.

[00213] Thus, in some embodiments, the adaptor protein may be fused to (or otherwise

associated with) a first inducible element, whilst the functional domain may be fused (or

otherwise associated) to a second and complimentary inducible element. The complementarity

may be provided by heterodimeric binding partners A preferred example of first and second

complementary inducible elements is the CIB1 and CRY2 system. The CIB1 domain is a

heterodimeric binding partner of the light-sensitive Cryptochrome 2 (CRY2).

[0Θ214] In Example 17 Applicants replaced dCas9 Rec2 domain with a transcriptional

effector domain; replace dCas9 HNH domain with a transcriptional effector domain; inserted a



transcriptional effector domain at sites of flexible linkers within dCas9 (amino acid 553, 575, or

1153); and created catalytically inactive dCas9 by combination of DIOA and N863A mutations,

rather than DIOA and H840A mutations. Any of these are preferred in certain distinct

embodiments.

[ Θ215] In some embodiments, Rec2 may be modified, preferably where amino acids 175-306

of dCas9 were replaced wit one of the following inserts, with subdomains listed from N- to C-

terminus:

- VP64 activation domain

- 3X GGGGS linker, VP64 activation domain, 3X GGGGS linker

- p65 activation domain

- 3X GGGGS linker, p65 activation domain, 3X GGGGS linker

[ Θ216] In some embodiments, HNH may be modified. For example, in Applicants replaced

AA775-9Q1 (of the HNH domain). This may be with either an activator, such as vp64 or P65, or

a repressor. The activator or repressor may be flanked by a (GGGGS)3 or a (GGGGS)6 linker on

both sides of the inserted transcriptional effector domain.

[00217] Insertions of transcriptional domains into 3 loops of dCas9 are also envisaged. In

addition to replacing an existing domain (e.g. HNH, Rec2) with a transcriptional effector

domain, it may be useful, in some embodiments, to insert a transcriptional effector domain at

different positions in the Cas9 protein. Applicants identified three favorable positions: G533,

F575 and 53. The locations of G533 and 153 in the Cas9 protein is indicated in the

corresponding Fig. 49. Applicants insert either vp64 or P65 flanked by a (GGGGS) 1 or a

(GGGGS)3 linker on both sides of the inserted transcriptional effector domain at these three

locations. As such, in some embodiments, the Cas9 may be modified by insertion of one or more

functional domains at any one or more of position corresponding to G533, F575 and K l 153

according to SpCas9.

[00218] In some embodiments, novel dCas9 mutants are provoided. Catalytically inactive

dCas9 may be generated by combination of D 0A and N863A mutations, rather than D OA and

H840A mutations, as shown in Example 8. This numbering refers to Sp Cas9, so corresponding

positions in orthologs are envisaged. We also provide N580A as a preferred alternative in Sa

Cas9, especially in combination with D10.



[00219] As shown in Example 19, N863, especially N863A, referring to Sp Cas9, is also

useful in a dead Cas9 and is preferred in some embodiments.

[ Θ220] This Example also showed that a combination of different activator domains had an

improved effect. For example the construct with a p65-HSFl fusion was found to be a more

potent activator than the construct with p65 alone (Figs. 56 and 57). Thus, fusions of two or

more activators are preferred in some embodiments. Fusions of two or more repressors are also

preferred in some embodiments. The activators or repressors may be in any combination of

those known in the art and in particular those especially reference herein.

[00221] Of particular note was the use in this Example of an orthogonal system, a combined

approach using one activator and one repressor. Different guides and different RNA/adaptor

protein pairs allowed for activation at one locus and repression at another locus.

[ Θ222] Applicants observed significant activation for each of a number purportedly difficult

gene targets. Additionally, Applicants observed that the success rate of guide sequences

typically increased with closer proximity to the transcriptional start site (TSS) of the target gene.

In a preferred embodiment of the invention, for particular targets, within 200bp of the TSS is

deemed to be an advantageous window to select guide RNAs. This information may also be

useful for selection of sgRNA guide sequences.

[00223] Multiplexed activation has also been shown in Example 19. One important possible

advantage of the ability of Applicants' system to provide robust activation with a single guide

would be the capacity to easily activate a panel of genes simultaneously (by co-delivery to

multiple guides for these genes), which would be intractable if a large number of guides would

be required for activation of each gene alone. n order to test the ability of Applicants' system

(NLS-dCAS(D10,H840A)-NLS-VP64 in combination with MS2-NLS-P65-HSF ) to activate

multiple genes simultaneously, Applicants co-transfected guides targeting 2, 4, 6, 8 or 10 genes

at once. Activation of multiple genes was highly successful, as even for a combination of 10

genes each gene was activated signifi cantly (see Figs. 60-63). In some embodiments, therefore,

an adaptor protein may advantageously be linked or fused to fused or linked activators, as also

discussed above, or repressors. This may then be delivered with multiple guides to different

targets. This is therefore especially useful in a screening method where the activation or

repression of one or more genes is to be interrogated.



[00224] Example 20 is particularly interesting. This focuses on the identification of two 4nt

stretches in the guides that are exposed "outside" of Cas9-guide-target DNA complex. One 4nt

stretch falls in the tetraioop, the other 4nt stretch falls in the stem loop 2 . These 4nt stretches can

be replaced by aptamer sequence. The one or more aptamer(s) is a polynucleotide and may be

DNA or RNA, but RNA is preferred. The aptamer has a corresponding RNA-binding protein

that recognises a specific RNA sequence.

[00225] Thus, the MS2 system used here comprises an RNA sequence inserted into the guide

(at one or bot of the above locations) and a corresponding MS2 (RNA-binding) protein. The

RNA-binding protein may then be fused to a functional domain such as an activator or a

repressor instead of being fused directly to a functional domain, the RNA-binding protein could

be fused to a further element such as an antibody that can then bind to and recognise a functional

domain or a molecule fused to a functional domain, similar to the heterduplex CIBl - Cry2

system described above. This may allow for greater temporal or spatial control.

[0Θ226] In short, a specific RNA sequence may be inserted into the exposed guide loop(s) and

a corresponding RNA-binding protein may be used, whether that is fused to a functional domain,

or a further element which in turn recognises or binds specifically to a functional domain. The

functional domain maybe a transacting activator or a repressor.

Θ227] This can be used in Screening Methods to assess G.O.F (Gain Of Function) and/or

L.O.F. (Loss of Function).

[00228] identification of the stemloop 2 and the tetraioop has been discussed above, but the

skilled person may also want to refer to Figures 44, 48, 64 (especially a and b) and 70 for

guidance. Figure 70 shows nucleotide numbering corresponding to the stem loop 2 and the

tetraioop. For example, in some embodiments, the tetraioop is or includes nucleotides G29 to

A41 of the guide tested and comprises 5'-GCUAGAAUAGCA-3 ' (positions 29-41). Guide

nucleotides, such as C40, may preferably interact with Cas9 amino acid Arg340. In some

embodiments, stem loop 2 may be or include nucleotides A68 to G81 of the guide used (5'-

AACUUGAAAAAGUG-3 '). Enzyme amino acids His1349 and Serl351 may, in some

embodiments, interact with guide nucleotides, such as A68. In some embodiments, Lys33 and

Tyr 356 may interact with nucleotide G81.



[00229] In some embodiments, it is preferable to use complimentary GGCC inserts (GC

tracts) flanking the MS insert (the 5'-GGCC-3' being complimentary to the same sequence at the

3' end (and in the opposite orientation i.e. 3'CCGG-5', as shown Fig 70)

[00230] Although single MS2 addition (i.e. to one or other of the tetraloop or stem loop 2)

shows an improvement in terms of Gain of Function (gene upregulation) compared to a standard

guide, the double addition (MS2 on both loops) shows even stronger upregulation. The use of

two or more functional domains with the guide is therefore preferred.

[00231] As mentioned herein, having one activator, such as VP64, bound to Cas9 and a

separate similar activator, again VP64 in this example, bound to the guide via MS2 shows the

greatest improvement in terms of Gain of Function (gene upregulation). Other activators or

repressors may be exchanged here for the activator mentioned.

[0Θ232] We also show in this Example an improvement in terms of Gain of Function (gene

upregulation) compared to a prior art MS-guide RNA arrangement where the S2 is attached at

the 3' end of the guide. This ar approach is as opposed to the present loops which are both

internal and certainly not 3' terminal or are at least followed (in the 3' direction) by an additional

loop (stem loop 3).

[00233] LincRNAs (a non-coding RNA produced from bi-directional promoters - the other

direction being RNA corresponding to the gene of interest) may also be targeted via the guides

and/or interrogated.

[00234] This Example also shows that ent virus based deliver}' is useful. Overall, the system

showed enhanced transcriptional activation. It is thus useful in a genome-wide transcriptional

activation or overexpression screening methods. For example, the invention may be used to

identify genes whose upregulation causes a certain phenotypic result - in this example, it was

resistance to BRAF kinase inhibitor in cancer cells.

[00235] Applicants, without being bound by theory, believe that guide direction does not

significantly affect activation activity, instead the primary factor influencing activation potency

is that the sgRNA site is located within the -200 to + 1 bp proximal promoter region. This region

is therefore a preferred target for the guide(s).

[00236] The adaptor protein (and hence its corresponding distinct RNA (preferably an

aptamer) is preferably chosen from within bacteriophage coat proteins. Preferred examples

include those already listed elsewhere herein.



[00237] Example 2 1 shows that an inducible structural design activation mediator transgenic

model, in this case a mouse, may be established. A repression model may be similarity

generated. Preferably, a mouse engineered with the Lox-Stop-poiyA-Lox(LSL) cassette

upstream to the coding region of the SpCas9 - VP64 fusion protein is established. A second

mouse may be engineered with the Lox-Stop-polyA-Lox(LSL) cassette upstream to the coding

region of the SpCas9 - VP64 fusion protein and upstream to the coding region of the M82-P65-

HSF1 fusion protein.

[00238] Example 22 investigates targeted lincRNAs of unknown function to determine

aberrant phenotypes. It includes an investigation of Gain of Function and Loss of function in

human cell lines (using Cre mducibiiity) and mice through use of guides that target the

regulatory regions of these genes, wi t guides including an activator or a repressor.

[00239] When looking at lincRNAs, guides may be designed to target the promoter region.

Ideally, this should be within 1000 nucleotides upstream of the TTS of the target, in this case,

lincRNAs of unknown function. Animals, such as mice, may then be screened for aberrant

phenotypes.

[00240] Cells for which the sgRNA has an activator may be monitored for Gain of Function,

whilst cells for which the sgRNA has a repressor may be monitored for Loss of Function. In this

fashion, mammalian, including mouse and human ceils, can be screened.

[00241] In an aspect, the vector systems used in the methods of the invention comprise one or

more lentiviral vector(s). In a preferred embodiment, the one or more lentiviral vectors may

comprise a codon optimized nuclear localization signal (NLS), a codon optimized P2A

bicistronic linker sequence and an optimally placed 6 driven guide RNA cassette. In another

aspect the vector system comprises two lentiviral vectors, wherein one lentiviral vector

comprises the Cas9 enzyme and the other lentiviral vector comprises the guide RNA selected

from the libraries of the invention. In an embodiment of the invention, each vector has a different

selection marker, e.g. a different antibiotic resistance marker. The invention also comprehends

kits comprising the libraries of the invention. In certain aspects, the kit comprises a single

container comprising vectors comprising the library of the invention. In other aspects, the kit

comprises a single container comprising plasmids comprising the library of the invention. The

invention also comprehends kits comprising a panel comprising a selection of unique CRISPR-

Cas system guide sequences from the library of the invention, wherein the selection is indicative



of a particular physiological condition. n preferred embodiments, the targeting is of about 100 or

more sequences, about 000 or more sequences or about 20,000 or more sequences or the entire

genome. In other embodiments a panel of target sequences is focused on a relevant or desirable

pathway, such as an immune pathway or eel division.

[ Θ242] Accordingly, Examples 1 and 22 show that creation of a non-human animal or cel

may be realistically provided. It has preferably been altered, or is a progeny of said altered

animal or cell, to constitutively or conditionally express a Cas9 with one or more mutations to

modify catalytic activity, as discussed herein. The model may be use for screening with

appropriate guides and with different adaptors and activators or repressors as discussed herein

for multiplexing to show up and/or down-regulation of target gene function. Thus,

corresponding cell lines and transgenic mammalian models are provided. Further guidance on

models and cel lines is provided herein.

[00243] The exposed or extraneous portion of the guide (when the guide-Cas9-D A complex

is formed) is preferably a 4 (four) nucleotide stretch. In some embodiments, the stretch may be

in the tetraloop. In some embodiments, the stretch may be in the stem loop 2 . In some

embodiments, stretches in both the tetraloop and the stem loop 2 are envisaged.

[00244] This stretch may be modified, altered or entirely replaced. It is not generally

preferred to reduce the number of nucleotides in the exposed stretch to less than 4 for stearic

reasons as this could affect the secondary structure of the rest of the guide and thus affect

formation of the Cas9-guide-DNA complex or the exposure of the stretch.

[00245] It may be modified or altered in that all four of the original 4 nucleotides in the

stretch are retained and additions (or further nucleotides) are made between 1 and 2, 2 and 3, or 3

and 4 . It is also envisaged that additions may be made immediately 5' to 1 or 3' immediately to

4 . The stern may be flexible, but it is preferred that it is largely self-complementary throughout.

[00246] Unafold is a software tool that can be used to help predict RNA secondary structure

in the guide and so assist the s l d person in determine what changes to the guide RNA may be

acceptable within the framework discussed herein.

[ Θ247] Ideally, the loop feature should be retained but protein binding section of the distinct

RNA added to the guide will determine this. The non-loop ends abutting the edge of the enzyme

should ideally be retained in the sense that they need to be present, but the primary sequence of

the original guide can be changed, for example by insertion of one or more GC tract(s). Ideally,



this should be done at the non-loop (non-protein-binding end) of the distinct RNA added, which

may be extended. The secondary structure of the non-protein-binding region of the distinct RNA

should preferably form a stem as mentioned.

[00248] It is preferred to avoid bulges or loops in the exposed section (non-protein-binding

section of the distinct RNA i.e. that between the edge of the enzyme complex and the protein

binding domain of the distinct RNAAptamer). Rather, it is preferred to retain a stem as

secondary structure in the exposed section.

[00249] A stem may be formed in the RNA through use of complimentary sections of roughly

the same length, with mismatches minimized. The maximum length of the stem (or number of

nucleotides forming the stem in both the 5 to 3' and 3'to 5' strands) is preferably 00

nucleotides or so in total (i.e. 2 sections of approx. 50 nucleotides) to reduce stearic effects and

reduce possible formation of additional secondary or tertiary structure in the nucleotides.

However, 50-60 nucleotides may be a more preferable maximum, but given the general need to

keep package size down, 10 to 20 or 30 is most preferable, whilst, 8 10 or 12 is most preferred.

[00250] A preferred minimum length is 4 nucleotides either side of the protein-binding loop.

[00251] Also provided are methods of upregulation of gene expression in a target locus

comprising administration of the present modified guides directed to the target, where the

adaptor protein is associated with an activator. The CRiSPR enzyme may also be modified with

a functional domain.

[00252] Also provided are methods of downregulation of gene expression in a target locus

comprising administration of the present modified guides directed to the target, where the

adaptor protein is associated with a repressor. The CRISPR enzyme may also be modified with a

functional domain.

[00253] Such methods may be used in a method of treating a subject in need thereof, for

example a subject requiring gene upregulation or gene downregulation, as appropriate. A

multiplex method may also be used where one gene is upreguiated and another is down regulated

for instance by following the orthogonal approach discussed herein.

[0Θ254] Also provided is the present compositions and systems for use in such methods of

treatment. Use of the present compositions and systems in the manufacture of a medicament for

such treatment is also provided.



[00255] In relation to the guides in general, but specifically in respect of the present modified

sgRNA and the complex formed therewith, it is preferable that the guide has one or more of the

following features. In some embodiments, the tracr sequence has one or more hairpins and is 30

or more nucleotides in length, more preferably 40 or more nucleotides in length, or more

preferably 50 or more nucleotides in length. In some embodiments, the guide sequence is

between 0 to 30 nucleotides in length. In some embodiments, the CRISPR/Cas enzyme is a

Type II Cas9 enzyme. In some embodiments, the tracr sequence has one or more hairpins and is

30 or more nucleotides in length, more preferably 40 or more nucleotides in length, or more

preferably 50 or more nucleotides in length, the guide sequence is between 10 to 30 nucleotides

i length and the CRISPR/Cas enzyme is a Type II Cas9 enzyme.

[00256] Endogenous transcriptional repression is often mediated by chromatin modifying

enzymes such as histone methyltransferases (HMTs) and deacetvlases (HDACs). Repressive

histone effector domains are known and an exemplary list is provided below. In the exemplar}'

table, preference was given to proteins and functional truncations of small size to facilitate

efficient viral packaging (for instance via AAV). In general, however, the domains may include

HDACs, histone methyltransferases (HMTs), and histone acetyltransferase (HAT) inhibitors, as

well as HDAC and HMT recruiting proteins. The functional domain may be or include, in some

embodiments, HDAC Effector Domains, HDAC Recruiter Effector Domains, Histone

Methyltransferase (HMT) Effector Domains, Histone Methyitransferase (HMT) Recruiter

Effector Domains, or Histone Acetyltransferase Inhibitor Effector Domains.

[ Θ257] HDAC Effector Domains



SIRT T CobB - - E. coii (K12) 242 -242 242 -
(Landry)

SIRT I HST2 $. cerevisiae 357 8-298 29
(Wilson)

SIRT III SIRT5 H4K8Ac - I. sapiens 310 37-3 274 4 1-309:
H4K16AC (Gertz) SIRT

SIRT III Sir2A - P. 273 1-273 273 19-273:
falciparum (Zhu) SIRT

SIRT V SIRT6 H3K9Ac - H. sapiens 355 3-289 289 35-274:
H3K56Ac (Tennen) SIRT

[00258] Accordingly, the repressor domains of the present invention may be selected from

histone methyltransferases (HMTs), histone deacetylases (HDACs), histone acetyltransferase

(HAT) inhibitors, as well as HDAC and HMT recruiting proteins.

[00259] The HDAC domain may be any of those in the table above, namely: HDAC8, RPD3,

MesoLo4, HDACl l , HDTl, SIRT3, HST2, CobB, HST2 SIRT5, Sir2A, or SIRT6.

[00260] n some embodiment, the functional domain may be a HDAC Recniiter Effector

Domain Preferred examples include those in the Table below, namely MeCP2, MBD2b, Sin3a,

NcoR, SALLl , RCOR1. NcoR is exemplified in the present Examples and, although preferred,

it is envisaged that others in the class will also be useful.

[00261] Table of HDAC Recruiter Effector Domains

[00262] n some embodiment, the functional domain may be a Methy!transferase (HMT)

Effector Domain. Preferred examples include those in the Table below, namely NUE, vSET,

EHMT2/G9A, SUV39H1, dim-5, Y . SUV 4, SET4, SET1, SETD8, and TgSETS. NUE is



exemplified in the present Examples and, although preferred, it is envisaged that others in the

class will also he useful.

Table of Histone Methyltransferase (HMT) Effector Domains



[00264] In some embodim ent, the functional domain may be a Histone Methyitransferase

(HMT) Recruiter Effector Domain. Preferred examples include those in the Table below,

namely Hp la, PHF 9 and NIPPl.

[00265] Table of stone Methyitransferase (HMT) Recruiter Effector Domains

[00266] In some embodiment, the functional domain may be Histone Acety!transferase

Inhibitor Effector Domain. Preferred examples include SET/TAP- β listed in the Table below.

[00267] Table of Histone Acetyltransferase Inhibitor Effector Domains

[0Θ268] It is also preferred to target endogenous (regulatory) control elements (such as

enhancers and silencers) in addition to a promoter or promoter-proximal elements. Thus, the

invention can also be used to target endogenous control elements (including enhancers and

silencers) in addition to targeting of the promoter. These control elements can be located

upstream and downstream of the transcriptional start site (TSS), starting from 200bp from the

TSS to 100kb away. Targeting of known control elements can be used to activate or repress the

gene of interest. In some cases, a single control element can influence the transcription of

multiple target genes. Targeting of a single control element could therefore be used to control the

transcription of multiple genes simultaneously.

[0Θ269] Targeting of putative control elements on the other hand (e.g. by tiling the region of

the putative control element as well as 200bp up to OOkB around the element) can be used as a

means to verify such elements (by measuring the transcription of the gene of interest) or to detect

nove control elements (e.g. by tiling lOOkb upstream an downstream of the TSS of the gene of

interest). In addition, targetmg of putative control elements can be useful in the context of



understanding genetic causes of disease. Many mutations and common NP variants associated

with disease phenotypes are located outside coding regions. Targeting of such regions with

either the activation or repression systems described herein can be followed by readout of

transcription of either a) a set of putative targets (e.g. a set of genes located in closest proximity

to the control element) or b) whole-transcriptome readout by e.g. RNAseq or microarray. This

would allow for the identification of likely candidate genes involved in the disease phenotype.

Such candidate genes could be useful as novel drug targets.

[00270] The term "associated with" is used here in respect of how one molecule 'associates'

with respect to another, for example between an adaptor protein and a functional domain, or

between the CRISPR enzyme and a functional domain. In the case of such protein-protein

interactions, this association may be viewed in terms of recognition in the way an antibody

recognises an epitope. Alternatively, one protein may be associated with another protein via a

fusion of the two, for instance one subunit being fused to another subunit. Fusion typically

occurs by addition of the amino acid sequence of one to that of the other, for instance via

splicing together of the nucleotide sequences that encode each protein or subunit. Alternatively,

this may essentially be viewed as binding between two molecules or direct linkage, such as a

fusion protein. In any event, the fusion protein may include a linker between the two subunits of

interest (i.e. between the enzyme and the functional domain or between the adaptor protein and

the functional domain). Thus, in some embodiments, the CRISPR enzyme or adaptor protein is

associated with a functional domain by binding thereto. In other embodiments, the CRISPR

enzyme or adaptor protein is associated with a flmctional domain because the two are fused

together, optionally via an intermediate linker.

[00271] RNA sequences that bind to protein sequences are known, in particular aptamers, but

the way in which they bind to, for example, an adaptor protein is that the RNA sequence

recognises and forms a complex with a corresponding RNA-binding domain or portion on the

protein. This is an analogous situation to the manner in which an antibody recognises an epitope.

Thus, in some embodiments, the distinct RNA sequence recognises and binds to a

complementary RNA-binding domain or portion on the adaptor protein. In some embodiments,

the distinct RNA sequence is an aptamer. The functioning of an aptamer is well-known in the

way that is associates with its corresponding protein.



[00272] The distinct RNA sequence is a sequence that is different in origin and/or sequence

from the guide into which it is inserted. The insertion may include the replacement (deletion) of

one or more of the original guide nucleotides at the insertion site. Alternatively, the original

guide nucleotides may be retained with the insertion site between them such that the inserted

nucleotides separate the previously neighbouring (in terms of primary structure) original

nucleotides. The distinct RNA sequence thus may differs in the sense that it has a different

primary stmcture (nucleotide sequence) from the nucleotides that it is replacing. Either way. if

replacing or if merely inserting without deletion, the overall primary sequence of the resulting

modified guide will change. Thus, in one embodiment a distinct RNA sequence is one that

results in a different sequence (primary structure) in the resulting modified guide.

[00273 In some embodiments, the methods provided herein may occur ex vivo unless

otherwise apparent.

[00274] Applicants have found, both in Example 9 and in Example 24, is that the Helical

Domain 2 (HD2) of Sp Cas9 may be deleted. While some activity may be lost, this may only be

around 50%; and this truncation may be advantageous. Although relatively small, a modest

reduction in the total number of amino acids for Sp Cas9 is seen. This can only help with

packaging Cas9 or the coding for Cas9 an guides into a single vector for delivery. n some

circumstances a functional but less active Cas9, or relatively active Cas9 is advantageous; for

instance if off-target effects are a concern, or when a functional domain is associated with the

CRISPR Cas9 complex (e.g., with the Cas9 protein). In place of the portion of Cas9 truncated,

Applicants added a linker in Example 9 .

[00275] Applicants also found, in Example 24, that chimeric three-component enzymes can be

created, focusing on the HD2 and surrounding regions of Sp Cas9. To date, work has focused on

creating chimeras where the N ' or terminal domains are swapped out of Sp and replaced with

corresponding domains from St Cas9, for example providing [N' terminal Sp Cas9 - C terminal

St Cas9] chimeras. These two-component chimeras are useful but Applicants have now found

that chimeric 3-component enzymes are possible and functional.

[00276] Accordingly, in an aspect the present invention provides a CRISPR enzyme or Cas

enzyme, preferably Cas9, wherein the HD2 domain has been truncated. In some embodiments,

the truncation is replacement of the HD2 domain (i.e. in its entirety). In some embodiments, the

truncation is replacement of the D2 domain or truncated portion thereof with a linker,



preferably a GlySer or other flexible linker, or a rigid linker suc as alpha-helical linkers

(Ala(GluAlaAlaAlaLys)Ala). A suitable example of an HD2 domain (in this instance from Sp

Cas9) is provided in Example 9 and examples of tnmcated sequences lacking said HD2 domain

are also provided for guidance.

[ Θ277] In some embodiments, the CRISPR enzyme is a Cas9 ortholog of a genus belonging

to the group consisting of Corynebacter, Sutterella, Legionella, Treponema, Filifactor,

Eubacterium, Streptococcus, Lactobacillus, Mycoplasma, Bacteroides, Flaviivola,

Flavobacterium, Sphaerochaeta, Azospirillum, Gluconacetobacter, Neisseria, Roseburia,

Parvibaculum, Staphylococcus, Nitratifractor, Mycoplasma and Campylobacter, wherein the Cas

comprises a helical domain 2 truncation.

[00278 In some embodiments, the helical domain 2 truncation is substituted with one or more

sets of flexible glycine-serine (GiyGlyGIySer) or rigid alpha-helical linkers

(Ala(GluAlaAlaAlaLys)Ala) in groups of 1, 3, 6, 9, or 2 repeats to replace helical domain 2 .

This may provide potential structural stabilization and/or aiding of retaining Cas9:sgRNA

specificity.

[00279] Accordingly, in another aspect, the present invention provides a chimeric 3-

component CRISPR enzyme or Cas enzyme, preferably Cas9. The chimeric 3-component

enzyme preferably comprises ' and C terminal components from a first CRISPR enzyme or

Cas enzyme, for example Sp Cas9, and an internal component from a different enzyme, i.e. a

second CRISPR enzyme or Cas enzyme. The second CRISPR enzyme or Cas enzyme is

typically an ortholog of the first CRISPR enzyme or Cas enzyme. In some embodiments, the

second CRISPR enzyme or Cas enzyme may be any of the ortho!ogs described herein. In some

embodiments, the second CRISPR enzyme or Cas enzyme is Sa. In some embodiments, the

second CRISPR enzyme or Cas enzyme is an St enzyme. In some embodiments, the second

CRISPR enzyme or Cas enzyme is an St3 enzyme.

[00280] The internal component of the second CRISPR enzyme or Cas enzyme does not

comprise any amino acids that would be at, or within, 2 or 3 amino acids from the N' or C

terminal ends of the functional wild type second CRISPR enzyme or Cas enzyme (including any

post-transcriptionai processing). A minimal distance from the N' or C terminal ends of

functional wild type second CRISPR enzyme or Cas enzyme would ideally be 5 to 0 amino

acids, in some embodiments.



[00281] The components of the first CRISPR enzyme or Cas enzyme or the second CRISPR

enzyme or Cas enzyme may, in some embodiments, comprise at least one domain or may span

the boundaries between two or more domains. Examples of this can be seen in Example 24 and

Fig 86 3 where the components swapped in an out of the Sp Cas9 (being the first CRISPR

enzyme or Cas enzyme) span the boundaries of the various domains identified in Fig 86A. In

some embodiments, one or more full domains are preferred n some embodiments, one or more

partial domains are preferred. In some embodiments, the Rec lobe is fully or partially swapped

out, so that the internal component from a second CR ISPR enzyme or Cas enzyme comprises a

full or partial Rec lobe. As such, the N ' and C terminal components from a first CRISPR

enzyme or Cas enzyme would lack the Rec lobe.

[00282J In some embodiments, the internal component of the second CRISPR enzyme or Cas

enzyme is the HD2 domain.

[00283] n some embodiments, the internal component of the second CRISPR enzyme or Cas

enzyme replaces one or more corresponding components in the first CRISPR enzyme or Cas

enzyme. In some embodiments, HD2 domain of the first CRI SPR enzyme or Cas enzyme is

truncated or replaced entirely. The truncation may be by at least 20%, more preferably by at

least 30%, more preferably by at least 40%, more preferably by at least 50%, more preferably by

at least 60% , more preferably by at least 70%, more preferably by at least 70% , more preferably

by at least 80%, more preferably by at least 90%, more preferably by at least 95%, more

preferably by at least 98%, and more preferably by at least 99%. As mentioned above, a suitable

example of an HD2 domain (in this instance from Sp Cas9) is provided in Example 9 and

examples of truncated sequences lacking said HD2 domain are also provided for guidance. In

some embodiments, the components may be only portions of domains, for example a preferred

N ' terminal component is amino acids 1-10 of Sp which is only part of the RuvCI domain in Sp.

[00284] In some embodiments, the internal component from the first CRISPR enzyme or Cas

enzyme is replaced by an internal component from the second CRISPR enzyme or Cas enzyme.

The two said internal components may be the same (i.e. correspond to one another betw een

orthologs, comparable by sequence alignment for instance) or different.

[00285] In some embodiments, the chimeric 3-component enzyme comprises N ' and C

terminal components from Sp Cas9, and internal domains from Sa or St3. This provides Sp-St3-

Sp or Sp-Sa~Sp chimeric 3 component enzymes (in the N ' to C direction).



[00286] In some embodiments, the N ' terminal component of the first CR ISPR enzyme or Cas

enzyme is Sp 1-10 (amino acids 1-10 of Sp Cas 9). In some embodiments, the N ' terminal

component of the first CRISPR enzyme or Cas enzyme is Sp 1-189. In some embodiments, the

N ' terminal component of the first CRISPR enzyme or Cas enzyme is Sp 1-299.

[00287] In some embodiments, the terminal component of the first CRISPR enzyme or Cas

enzyme is Sp 729- 404 n some embodiments, the C terminal component of the first CRISPR

enzyme or Cas enzyme is Sp 190-1404. In some embodiments, the C terminal component of the

first CRISPR enzyme or Cas enzyme is Sp 328-1404.

[00288] In some embodiments, the internal component of the second CRISPR enzyme or Cas

enzyme is SO 87-712. In some embodiments, the internal component of the second CRISPR

enzyme or Cas enzyme is SO 174-712 n some embodiments, the internal component of the

second CRISPR enzyme or Cas enzyme is SO 87-173. In some embodiments, the internal

component of the second CRISPR enzyme or Cas enzyme is SO 174-31 1. n some

embodiments the internal component of the second CRISPR enzyme or Cas enzyme is SO 3 2-

712. Thus, in some embodiments, suitable lower range points for the the internal component of

the second CRISPR enzyme or Cas enzyme is SO 87, or 174, or 312. Also, in some

embodiments, suitable upper range points for the the internal component of the second CRISPR

enzyme or Cas enzyme is SO 2, or 172/173, or 3 . Any of these combinations are preferred,

except where the upper and lower end points are adjacent each other or at least within 0 amino

acids.

[ Θ289] In some embodiments, the internal component of the second CRISPR enzyme or Cas

enzyme is Sa 125-200. In some embodiments, the internal component of the second CRISPR

enzyme or Cas enzyme is Sa 125-200 and the the N ' terminal component of the first CRISPR

enzyme or Cas enzyme is Sp 1-189 and the C terminal component of the first CRISPR enzyme

or Cas enzyme is Sp 328-1404.

[00290] Some variation on these boundaries (except where the amino acid is the very first or

very last of the wildtype) is envisaged, bearing in mind the requirement above regarding

distances from the ends. Suitable ranges of these boundaries would be in the region of 1, 2, 3, 4,

5, 8, 10 5 or 20 amino acids.

[00291] It will be appreciated that the chimeric 3-component CRISPR enzyme or Cas9

enzyme is functional and preferably has at least at least 20%, more preferably at least 30%, more



preferably at least 40%, more preferably at least 50%, more preferably at least 60%, more

preferably at least 70%, more preferably at least 70%, more preferably at least 80%, more

preferably at least 90%, more preferably at least 95%, more preferably at least 98%, and more

preferably at least 99% or more preferably 100% or more of the activity of the wildtype enzyme

(an enzyme not modified as herein discussed).

[00292] Hybrid guides are preferred for use with the chimeric 3-component CRISPR enzyme

or Cas9 enzyme, in some embodiments. A hybrid guides comprises a backbone and a targeting

sequence. The backbone comprises the tracr RNA scaffold (tracr mate and tracr sequence) and

the targeting sequence comprises the guide (spacer) sequence, of approx. 20 nts for DNA

targeting. The backbone may correspond to that from an endogenous a guide from the same

species as the first CRISPR enzyme or Cas enzyme or the backbone may correspond to that from

an endogenous a guide from the same species as the second CRISPR enzyme or Cas enzyme.

The targetmg sequence may correspond to that from an endogenous a guide from the same

species as the first CRISPR enzyme or Cas enzyme or the targeting sequence may correspond to

that from an endogenous a guide from the same species as the second CRISPR enzyme or Cas

enzyme.

[00293] Exemplary arrangement for truncations and chimeric 3-component CRISPR enzyme

or Cas9 enzymes are shown in Fig 27 A and B, with reference to wt Sp Cas9, except for the ast

chimera in Fig 27B which is a two-component chimera. The truncation shown in the third

arrangement in Fig 27A is preferred as this is an HD2 truncation and wherein the HDS region

has been replaced by a linker. Suitable linkers are G y Ser linkers as discussed herein or alpha-

helical linkers (Aia(GluAlaAlaAlaLys)Aia).

[0Θ294] The CRISPR-Cas enzymes described herein are preferably type II CRISPR-Cas

enzymes. I some embodiments it may be preferred in a CRISPR complex that the tracr

sequence has one or more hairpins and is 30 or more nucleotides in length, 40 or more

nucleotides in length, or 50 or more nucleotides in length; the guide sequence is between 0 to

30 nucleotides in length, the CRISPR/Cas enzyme is a Type II Cas9 enzyme.

[ Θ295] With respect to general information on CRISPR-Cas Systems, components thereof,

and delivery of such components, including methods, materials, delivery vehicles, vectors,

particles, AAV, and making and using thereof, including as to amounts and formulations, all

useful in the practice of the instant invention, reference is made to: US Patents Nos. 8,697,359,



8,771,945, 8,795,965, 8,865,406, 8,871,445, 8,889,356, 8,889,418 and 8,895,308; US Patent

Publications US 2014-0310830 (US APP. Ser. No. 14/105,031), US 2014-0287938 A l (U.S.

App. Ser. No. 14/213,991), US 2014-0273234 A l (U.S. App. Ser. No. 14/293,674), US2014-

0273232 A l (U.S. App. Ser. No. 14/290,575), US 2014-0273231 (U.S. App. Ser. No.

14/259,420), US 2014-0256046 A l (U.S. App. Ser. No. 14/226,274), US 2014-0248702 A l

(U.S. App. Ser. No. 14/258,458), US 2014-0242700 A l (U.S. App. Ser. No. 14/222,930), US

2014-0242699 A l (U.S. App. Ser. No. 14/183,512), US 2014-0242664 A l (U.S. App. Ser. No.

14/104,990), US 2014-0234972 A l (U.S. App. Ser. No. 14/183,471), US 2014-0227787 A l

(U.S. App. Ser. No. 14/256,912), US 2014-0189896 A l (U.S. App. Ser. No. 14/105,035), US

2014-0186958 (U.S. App. Ser. No. 14/105,017), US 2014-0186919 Al (U.S. App. Ser. No.

14/104,977), US 2014-01 86843 A (U.S. App. Ser. No. 14/104,900), US 2014-0179770 Al

(U.S. App. Ser. No. 14/104,837) and US 2014-0179006 A l (U.S. App. Ser. No. 14/183,486), US

2014-01 70753 (US App Ser No 14/183,429); European Patent Applications EP 2 771 468

(EP13818570.7), EP 2 764 103 (EP13824232.6), and EP 2 784 162 (EP14170383.5); and PCX

Patent Publications WO 2014/093661 (PCT/US20 13/074743), WO 2014/093694

(PCT/US20 13/074790), WO 2014/093595 (PCT/US20 13/0746 11), WO 2014/093718

(PCT/US20 13/074825), WO 2014/093709 (PCT/US20 13/0748 12), WO 2014/093622

(PCT/US20 13/074667), WO 2014/093635 (PCT7US20 13/074691), WO 2014/093655

(PCT/US20 13/074736), WO 2014/093712 (PCT/US20 13/0748 19), WO2014/093701

(PCT/US2G 13/074800), and WO20 14/01 8423 (PCT/1JS2013/051418). Reference is also made to

US provisional patent applications 61/758,468; 61/802,174; 61/806,375; 61/814,263; 61/819,803

and 61/828,130, filed on January 30, 2013; March 15, 2013; March 28, 2013; April 20, 2013;

May 6, 2013 and May 28, 2013 respectively. Reference is also made to US provisional patent

application 61/836,123, filed on June 17, 2013. Reference is additionally made to US provisional

patent applications 61/835,931, 61/835,936, 61/836,127, 61/836, 101, 61/836,080 and

61/835,973, each filed June 17, 2013. Further reference is made to US provisional patent

applications 61/862,468 and 61/862,355 filed on August 5, 2013; 61/871,301 filed on August 28,

2013; 61/960,777 filed on September 25, 2013 and 61/961,980 filed on October 28, 2013.

Reference is yet further made to: PCX Patent applications Nos: PCT/US20 14/04 1803,

PCT/US20 14/04 1800, PCX/US20 14/04 1809, PCT/US20 14/04 1804 and PCT/US20 14/04 1806,

each filed June 10, 2014 6/10/14; PCT/US20 14/04 808 filed June 11, 2014; and



PCT/US2014/62558 filed October 28, 2014, and US Provisional Patent Applications Serial Nos.:

61/915,150, 61/915,301, 61/915,267 and 61/915,260, each filed December 12, 2013; 61/757,972

and 61/768,959, filed on January 29, 2013 and February 25, 2013; 61/835,936, 61/836,127,

61/836,101, 61/836,080, 61/835,973, and 61/835,931, filed June 17, 2013; 62/010,888 and

62/010,879, both filed June 11, 2014; 62/010,329 and 62/010,441, each filed June 10, 2014;

61/939,228 and 61/939,242, each filed February 12, 2014; 61/980,012, filed April 15,2014;

62/038,358, filed August 17, 2014; 62/054,490, 62/055,484, 62/055,460 and 62/055,487, each

filed September 25, 2014; and 62/069,243, filed October 27, 2014 Reference is also made to US

provisional patent applications Nos. 62/055,484, 62/055,460, and 62/055,487, filed September

25, 2014; US provisional patent application 61/980,012, filed April 15, 2014; and US provisional

patent application 61/939,242 filed February 12, 2014. Reference is made to PCX application

designating, inter alia, the United States, application No. PCT/US 14/4 1806, filed June 10 2014

Reference is made to US provisional patent application 61/930,214 filed on January 22, 2014

Reference is made to US provisional patent applications 61/915,251; 61/915,260 and

6 /9 5,267, each filed on December 12, 2013. Reference is made to US provisional patent

application USSN 61/980,012 filed April 15, 2014. Reference is made to PCX application

designating, inter alia, the United States, application No. PCX/US 14/4 1806, filed June 10, 2014

Reference is made to US provisional patent application 61/930,214 filed on January 22, 2014.

Reference is made to US provisional patent applications 61/915,251; 61/915,260 and

61/915,267, each filed on December 12, 2013. Each of these patents, patent publications, and

applications and all documents cited therein or during their prosecution ("appln cited

documents") and all documents cited or referenced in the appln cited documents, together with

any instructions, descriptions, product specifications, and product sheets for any products

mentioned therein or in any document therein and incorporated by reference herein, are hereby-

incorporated herein by reference, and may be employed in the practice of the invention. All

documents (e.g., these patents, patent publications and applications and the appln cited

documents) are incorporated herein by reference to the same extent as if each individual

document was specifically and individually indicated to be incorporated by reference

[00296 Also with respect to general information on CRISPR-Cas Systems, mention is made

of the following (also hereby incorporated herein by reference):



> Multiplex genome engineering using CRISPR/Cas systems. Cong, L , Ran, F.A., Cox, D ,

Lin, S., Barretto, R., Habih, N., Hsu, P.D., Wu, X., Jiang, W., Marraffini, LA., & Zhang,

F. Science Feb 15;339(6121):819-23 (2013);

RNA-guided editing of bacterial genomes using CRISPR-Cas systems. Jiang W., Bikard

D., Cox D., Zhang F, Marraffini LA. Nat Biotechnol Mar;31(3):233-9 (2013);

One-Step Generation of Mice Carrying Mutations in Multiple Genes by CRISPR/Cas-

Mediated Genome Engineering. Wang L, Yang , Shivalila CS., Dawlaty MM., Cheng

AW, Zhang F., Jaemsch R. Cell May 9;153(4):910-8 (2013);

> Optical control of mammalian endogenous transcription and epigenetic states.

Konermann , Brighara MD, Trevmo AE, Bsu PD, Heidenreich M, Cong L, Plait RJ,

Scott DA, Church GM, Zhang F. Nature. 2013 Aug 22;500(7463):472-6. doi:

10.1038/Naturel2466. Epub 2013 Aug 23;

> Double Nicking by RNA-Guided CRISPR Cas9for Enhanced Genome Editing Specificity.

Ran, FA., Hsu, PD., Lin, CY., Gootenberg, JS., Konemiami, S., Trevino, AE., Scott, DA ,

Inoue, A., Matoba, S., Zhang, Y., & Zhang, F. Cell Aug 28. pii: 80092-8674(13)01015-5.

(2013);

> DNA targeting specificity of RNA-guided Cas9 nucleases. Hsu, P., Scott, D., Weinstem,

J., Ran, FA., Konermann, S., Agarwala, V., Li, Y., Fine, E., Wu, X., Shalem, O., Cradick,

TJ., Man-affmi, LA., Bao, G., & Zhang, F. Nat Biotechnol doi:10.1038/nbt.2647 (2013);

> Genome engineering using the CRISPR-Cas9 system. Ran, FA , Hsu, PD , Wright, J.,

Agarwala, V., Scott, DA , Zhang, F. Nature Protocols Nov;8(i 1):228 1-308. (2013);

> Genome-Scale CRISPR-Cas9 Knockout Screening in Human Cells. Shalem, O., Sanjana,

NE., Hartenian, E., Shi, X., Scott, DA., Mikkelson, T., He , D., Ebert, BL., Root, DE.,

Doench, JG., Zhang, F. Science Dec 12. (2013). [Epub ahead of print];

> Crystal structure of cas9 in complex with guide RNA and target DNA. Nishimasu, H.,

Ran, FA., Hsu, PD., Konermann, S , Shehata, SI., Dohmae, N., Ishitani, R., Zhang, F.,

Nureki, O. / Feb 27. (2014). 156(5):935-49;

Genome-wide binding of the CRISPR endonuclease Cas9 in mammalian cells. Wu X ,

Scott DA., Kriz A.)., Chi AC, Hsu PD , Dadon DB., Cheng AW., Trevino AE.,

Konermann S., Chen S., Jaenisch R., Zhang F., Sharp PA. Nat Biotechnol. (2014) Apr 20

doi: 10.1038/nbt 2889,



CRISPR-Cas9 Knockin Mice for Genome Editing and Cancer Modeling, Piatt et a ., Cell

159(2): 440-455 (2014) DO : 10.1016/j.cell.2014.09.014,

> Development and Applications of CRISPR- Cas9for Genome Engineering Hsu et al, Cell

157, 1262-1278 (June 5, 2014) (Hsu 2014),

> Genetic screens in human cells using the CRISPR/Cas9 system, Wang et al., Science.

2014 January 3; 343(6166): 80-84. doi:10.1 126/science. 1246981,

> Rational design of highly active sgRNAs for CRISPR-Cas9-mediated gene inaciivation,

Doench et al., Nature Biotechnology published online 3 September 2014;

doi:10.1038/nbt.3026, and

> In vivo interrogation of gene junction in the mammalian brain using CRISPR-Cas9,

Swiech et al, Nature Biotechnology ; published online 9 October 2014;

doi:10.1038/nbt.3055.

each of which is incorporated herein by reference, and discussed briefly belo w :

[ Θ297] Cong et al. engineered type II CRISPR/Cas systems for use in eukaryotic cells based

on both Streptococcus thermophilus Cas9 and also Sirepioccocus pyogenes Cas9 an

demonstrated that Cas9 nucleases can be directed by short RNAs to induce precise cleavage of

DNA in human and mouse cells. Their study further showed that Cas9 as converted into a

nicking enzyme can be used to facilitate homology-directed repair in eukaryotic cells with

minimal mutagenic activity. Additionally, their study demonstrated that multiple guide

sequences can be encoded into a single CRISPR array to enable simultaneous editing of several

at endogenous genomic loci sites within the mammalian genome, demonstrating easy

programmability and wide applicability of the RNA-guided nuclease technology. This ability to

use RNA to program sequence specific DNA cleavage in cells defined a new class of genome

engineering tools. These studies further showed that other CRISPR loci are likely to be

transplantable into mammalian cells and can also mediate mammalian genome cleavage.

Importantly, it can be envisaged that several aspects of the CRISPR/Cas system can be further

improved to increase its efficiency and versatility.

[ Θ298] Jiang et al. used the clustered, regularly interspaced, short palindromic repeats

(CRISPR)-associated Cas9 endonuclease complexed with dual -RNAs to introduce precise

mutations in the genomes of Streptococcus pneumoniae and Escherichia coli. The approach

relied on dual-RNA:Cas9~directed cleavage at the targeted genomic site to kill unmutated cells



and circumvents the need for selectable markers or counter-selection systems. The study reported

reprogramming dual-RNA:Cas9 specificity by changing the sequence of short CRISPR RNA

(crRNA) to make single- and multinucieotide changes carried on editing templates. The study

showed that simultaneous use of two crRNAs enabled multiplex mutagenesis. Furthermore,

when the approach was used in combination with recombineering, in S pneumoniae nearly

100% of cel ls that were recovered using the described approach contained the desired mutation,

and in E. coli, 65% that were recovered contained the mutation.

[00299] Konermann et al. addressed the need in the art for versatile and robust technologies

that enable optical and chemical modulation of DNA-binding domains based CRISPR Cas9

enzyme and also Transcriptional Activator Like Effectors

[00300 Cas9 nuclease from the microbial CRISPR-Cas system is targeted to specific genomic

loci by a 20 t guide sequence, which can tolerate certain mismatches to the DNA target and

thereby promote undesired off-target mutagenesis. To address this, Ran et al. described an

approach that combined a Cas9 nickase mutant with paired guide RNAs to introduce targeted

double-strand breaks. Because individual nicks in the genome are repaired with high fidelity,

simultaneous nicking via appropriately offset guide RNAs is required for double-stranded breaks

and extends the number of specifically recognized bases for target cleavage. The authors

demonstrated that using paired nicking can reduce off-target activity by 50- to 1,500-fold in cell

lines and to facilitate gene knockout in mouse zygotes without sacrificing on-target cleavage

efficiency. This versatile strategy enables a wide variety of genome editing applications that

require high specificity.

[00301] Hsu et al. characterized SpCas9 targeting specificity in human cells to inform the

selection of target sites and avoid off-target effects. The study evaluated >700 guide RNA

variants and SpCas9-induced indel mutation levels at > 0 predicted genomic off-target loci in

293T and 293FT cells. The authors reported that SpCas9 tolerates mismatches between guide

RNA and target DNA at different positions in a sequence-dependent manner, sensitive to the

number, position and distribution of mismatches. The authors further showed that SpCas9-

mediated cleavage is unaffected by DNA metliylation and that the dosage of SpCas9 and sgRNA

can be titrated to minimize off-target modification. Additionally, to facilitate mammalian

genome engineering applications, the authors reported providing a web-based software tool to

guide the selection and validation of target sequences as well as off-target analyses.



[00302] Ran et at. described a set of tools for Cas9-mediated genome editing via non

homologous end joining (NHEJ) or homology-directed repair (HDR) in mammalian cells, as

well as generation of modified ceil lines for downstream functional studies. To minimize off-

target cleavage, the authors further described a double-nicking strategy using the Cas9 nickase

mutant with paired guide RNAs. The protocol provided by the authors experimentally derived

guidelines for the selection of target sites, evaluation of cleavage efficiency and analysis of off-

target activity. The studies showed that beginning with target design, gene modifications can be

achieved within as little as 1- 2 weeks, and modified clonal cell lines can be derived within 2-3

weeks.

[00303] Sbalem et ai. described a new way to interrogate gene function on a genome-wide

scale. Their studies showed that delivery of a genome-scale CRISPR-Cas9 knockout (GeCKO)

library targeted 18,080 genes with 64,751 unique guide sequences enabled both negative and

positive selection screening in human cells. First, the authors showed use of the GeCKO library

to identify genes essential for cell viability in cancer and piuripoteiit stem cells. Next, in a

melanoma model, the authors screened for genes whose loss is involved in resistance to

vemurafenib, a therapeutic that inhibits mutant protein kinase BRAF. Their studies showed that

the highest-ranking candidates included previously validated genes NF1 and MED 12 as well as

novel hits NF2, CUL3, TADA2B, and TADAl. The authors observed a high level of consistency

between independent guide RNAs targeting the same gene and a high rate of hit confirmation,

and thus demonstrated the promise of genome-scale screening with Cas9.

[ Θ304] Nishimasu et al. reported the crystal structure of Streptococcus pyogenes Cas9 i

complex with sgRNA and its target DNA at 2.5 A° resolution. The structure revealed a bilobed

architecture composed of target recognition and nuclease lobes, accommodating the

sgRNA :DNA heteroduplex in a positively charged groove at their interface. Whereas the

recognition lobe is essential for binding sgRNA and DNA, the nuclease lobe contains the HNH

and RuvC nuclease domains, which are properly positioned for cleavage of the complementary

and non-complementary strands of the target DNA, respectively. The nuclease lobe also contains

a carboxyl-terminal domain responsible for the interaction with the protospacer adjacent motif

(PAM). This high-resolution stnicture and accompanying functional analyses have revealed the

molecular mechanism of RNA-guided DNA targeting by Cas9, thus paving the way for the

rational design of new, versatile genome-editing technologies.



[00305] Wis et at. mapped genome-wide binding sites of a cataiytically inactive Cas9 (dCas9)

from Streptococcus pyogenes loaded with single guide RNAs (sgRNAs) in mouse embryonic

stem ceils (mESCs). The authors showed that each of the four sgRNAs tested targets dCas9 to

between tens and thousands of genomic sites, frequently characterized by a -nucleotide seed

region in the sgRNA and an NGG protospacer adjacent motif (PAM) Chromatin inaccessibility

decreases dCas9 binding to other sites with matching seed sequences; thus 70% of off-target sites

are associated with genes. The authors showed that targeted sequencing of 295 dCas9 binding

sites in mESCs transfected with cataiytically active Cas9 identified only one site mutated above

background levels. The authors proposed a two-state model for Cas9 binding and cleavage, in

which a seed match triggers binding but extensive pairing with target DNA is required for

cleavage.

[ Θ306] Hsu 2014 is a review article that discusses generally CRJSPR-Cas9 history from

yogurt to genome editing, including genetic screening of cel ls, that is in the information, data and

findings of the applications in the lineage of this specification filed prior to June 5, 2014. The

general teachings of Hsu 2014 do not involve the specific models, animals of the instant

specification.

[00307] Mention is also made of Tsai et a , "Dimeric CRISPR RNA-guided Fold nucleases

for highly specific genome editing," Nature Biotechnology 32(6): 569-77 (2014) which is not

believed to be prior art to the instant invention or application, but which may be considered in

the practice of the instant invention.

[00308] In general, the CRISPR-Cas or CRISPR system is as used in the foregoing

documents, such as WO 2014/093622 (PCT/US20 13/074667) and refers collectively to

transcripts and other elements involved in the expression of or directing the activity of CRISPR-

associated ("Cas") genes, including sequences encoding a Cas gene, a tracr (trans-activating

CRISPR) sequence (e.g. tracrRNA or an active partial tracrRNA), a traer-mate sequence

(encompassing a "direct repeat" and a tracr RNA-processed partial direct repeat in the context of

an endogenous CRISPR system), a guide sequence (also referred to as a "spacer" in the context

of an endogenous CRISPR system), or "RNA(s)" as that term is herein used (e.g., RNA(s) to

guide Cas9, e.g. CRISPR RNA and transactivating (tracr) R A or a single guide RNA (sgRNA)

(chimeric RNA)) or other sequences and transcripts from a CRISPR locus. In general a

CRI SPR system is characterized by elements that promote the formation of a CRISPR complex



at the site of a target sequence (a so referred to as a protospacer in the context of an endogenous

CRISPR system). In the context of formation of a CRISPR complex, "target sequence" refers to

a sequence to which a guide sequence is designed to have complementarity, where hybridization

between a target sequence and a guide sequence promotes the formation of a CRISPR complex.

A target sequence may comprise any polynucleotide, such as DNA or RNA polynucleotides. In

some embodiments, a target sequence is located in the nucleus or cytoplasm of a cell. In some

embodiments, direct repeats may be identified in silico by searching for repetitive motifs that

fulfill any or all of the following criteria; . found in a 2Kb window of genomic sequence

flanking the type II CRISPR locus; 2 . span from 20 to 50 bp and 3 . interspaced by 20 to 50 bp.

In some embodiments, 2 of these criteria may be used, for instance 1 and 2, 2 and 3, or 1 and 3.

In some embodiments, a ll 3 criteria may be used.

[ Θ309] The terms "polynucleotide", "nucleotide", "nucleotide sequence", "nucleic acid" and

"oligonucleotide" are used interchangeably. They refer to a polymeric form of nucleotides of

any length, either deoxyribonucleotides or ribonucleotides, or analogs thereof. Polynucleotides

may have any three dimensional stmcture, and may perform any function, known or unknown.

The following are non limiting examples of polynucleotides: coding or non-coding regions of a

gene or gene fragment, loci (locus) defined from linkage analysis, exons, introns, messenger

RNA (mRNA), transfer RNA, ribosomal RNA, short interfering RNA (siRNA), short-hairpin

RNA (shRNA), micro-RNA (miRNA), ribozymes, cDNA, recombinant polynucleotides,

branched polynucleotides, plasmids, vectors, isolated DNA of any sequence, isolated RNA of

any sequence, nucleic acid probes, and primers. A polynucleotide may comprise one or more

modified nucleotides, such as methylated nucleotides and nucleotide analogs. f present,

modifications to the nucleotide structure may be imparted before or after assembly of the

polymer. The sequence of nucleotides may be interrupted by non nucleotide components. A

polynucleotide may be further modified after polymerization, such as by conjugation with a

labeling component.

[003 ] In aspects of the invention the terms "chimeric RNA", "chimeric guide RNA", "guide

RNA", "single guide RNA" and "synthetic guide RNA" are used interchangeably and refer to the

polynucleotide sequence comprising the guide sequence, the tracr sequence and the tracr mate

sequence. The term "guide sequence" refers to the about 20bp sequence within the guide RNA

that specifies the target site and may be used interchangeably with the terms "guide" or "spacer".



The term "tracr mate sequence" may also be used interchangeably with the term "direct

repeat(s)". An exemplary CRISPR-Cas system is illustrated in Figure .

[00311] As used herein the term "wild type" is a term of the art understood by skilled persons

and means the typical form of an organism, strain, gene or characteristic as it occurs in nature as

distinguished from mutant or variant forms

[00312] As used herein the term "variant" should be taken to mean the exhibition of qualities

that have a pattern that deviates from what occurs in nature.

[00313] The terms "non-natural ly occurring" or "engineered" are used interchangeably and

indicate the involvement of the hand of man. The terms, when referring to nucleic acid

molecules or polypeptides mean that the nucleic aci molecule or the polypeptide is at least

substantially free from at least one other component with which they are naturally associated in

nature and as found in nature.

[003 ] "Complementarity" refers to the ability of a nucleic acid to form hydrogen bond(s)

with another nucleic acid sequence by either traditional Watson-Crick or other non-traditional

types. A percent complementarity indicates the percentage of residues in a nucleic acid molecule

which can form hydrogen bonds (e.g., Watson-Crick base pairing) with a second nucleic acid

sequence (e.g., 5, 6, 7, 8, 9, 10 out of 10 being 50%, 60%, 70%, 80%, 90%, and 100%

complementary). "Perfectly complementary" means that all the contiguous residues of a nucleic

acid sequence will hydrogen bond with the same number of contiguous residues in a second

nucleic acid sequence. "Substantially complementary" as used herein refers to a degree of

complementarity that is at least 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%», 97%, 98%, 99%,

or 100% over a region of 8, 9, 0, 11, 12, 13, 4 , 15, 16, 17, 8, 19, 20, 21, 22, 23, 24, 25, 30,

35, 40, 45, 50, or more nucleotides, or refers to two nucleic acids that hybridize under stringent

conditions.

[00315] As used herein, "stringent conditions" for hybridization refer to conditions under

which a nucleic acid having complementarity to a target sequence predominantly hybridizes with

the target sequence, and substantially does not hybridize to non-target sequences. Stringent

conditions are generally sequence-dependent, and vary depending on a number of factors. In

general, the longer the sequence, the higher the temperature at which the sequence specifically

hybridizes to its target sequence. Non-limiting examples of stringent conditions are described in

detail in Tijssen (1993), Laboratory Techniques n Biochemistry And Molecular Biology-



Hybridization With Nucleic Acid Probes Part ], Second Chapter "Overview of principles of

hybridization and the strategy of nucleic acid probe assay", Elsevier, N.Y.

[ Θ316] "Hybridization" refers to a reaction in which one or more polynucleotides react to

form a complex that is stabilized via hydrogen bonding between the bases of the nucleotide

residues. The hydrogen bonding may occur by Watson Crick base pairing, Hoogstein binding, or

in any other sequence specific manner. The complex may comprise two strands forming a

duplex structure, three or more strands forming a multi stranded complex, a single self

hybridizing strand, or any combination of these. A hybridization reaction may constitute a step

in a more extensive process, such as the initiation of PGR, or the cleavage of a polynucleotide by

an enzyme. A sequence capable of hybridizing with a given sequence is referred to as the

"complement" of the given sequence.

[00317] As used herein "expression" refers to the process by which a polynucleotide is

transcribed from a DNA template (such as into and mRNA or other RNA transcript) and/or the

process by which a transcribed mRNA is subsequently translated into peptides, polypeptides, or

proteins. Transcripts and encoded polypeptides may be collectively referred to as "gene

product." If the polynucleotide is derived from genomic DNA, expression may include splicing

of the mRNA in a eukaryotic cell.

[00318] The terms "polypeptide", "peptide" and "protein" are used interchangeably herein to

refer to polymers of amino acids of any length. The polymer may be linear or branched, it may

comprise modified amino acids, and it may be interrupted by non amino acids. The terms also

encompass an amino acid polymer that has been modified; for example disulfide bond

formation, glycosylation, lipidation, acetylation, phosphorylation, or any other manipulation,

such as conjugation with a labeling component. As used herein the term "amino acid" includes

natural and/or unnatural or synthetic amino acids, including glycine and both the D or L optical

isomers, and amino acid analogs and peptidomimetics.

[00319] The terms "subject," "individual," and "patient" are use interchangeably herein to

refer to a vertebrate, preferably a mammal, more preferably a human. Mammals include, but are

not limited to murines, simians, humans, farm animals, sport animals, and pets. Tissues, cells

and their progeny of a biological entity obtained in vivo or cultured in vitro are also

encompassed.



[00320] The terms "therapeutic agent", "therapeutic capable agent" or "treatment agent" are

used interchangeably and refer to a molecule or compound that confers some beneficial effect

upon administration to a subject. The beneficial effect includes enablement of diagnostic

determinations; amelioration of a disease, symptom, disorder, or pathological condition;

reducing or preventing the onset of a disease, symptom, disorder or condition; and generally

counteracting a disease, symptom, disorder or pathological condition.

[00321] As used herein, "treatment" or "treating," or "palliating" or "ameliorating" are used

interchangeably. These terms refer to an approach for obtaining beneficial or desired results

including but not limited to a therapeutic benefit and/or a prophylactic benefit. By therapeutic

benefit is meant any therapeutically relevant improvement in or effect on one or more diseases,

conditions, or symptoms under treatment. For prophylactic benefit, the compositions may be

administered to a subject at risk of developing a particular disease, condition, or symptom, or to

a subject reporting one or more of the physiological symptoms of a disease, even though the

disease, condition or symptom may not have yet been manifested .

[00322] The term "effective amount" or "therapeutically effective amount" refers to the

amount of an agent that is sufficient to effect beneficial or desired results. The therapeutically

effective amount may vary depending upon one or more of: the subject and disease condition

being treated, the weight and age of the subject, the severity of the disease condition, the manner

of administration and the like, which can readily be determined by one of ordinary skill in the

art. The term also applies to a dose that will provide an image for detection by any one of the

imaging methods described herein. The specific dose may vary depending on one or more of:

the particular agent chosen, the dosing regimen to be followed, whether it is administered in

combination with other compounds, timing of administration, the tissue to be imaged, and the

physical delivery syste in which it is carried.

[00323] The practice of the present invention employs, unless otherwise indicated,

conventional techniques of immunology, biochemistry, chemistry, molecular biology,

microbiology, cell biology, genomics and recombinant D A, which are within the skill of the

art. See Sambrook, Fritsch and Maniatis, MOLECULAR CLONING: A LABORATORY

MANUAL, 2nd edition (1989); CURRENT PROTOCOLS IN MOLECULAR BIOLOGY (F. M.

Ausubel, et a . eds., (1987)); the series METHODS IN ENZYMOLOGY (Academic Press, Inc.):

PGR 2 : A PRACTICAL APPROACH (M.J. MacPherson, B.D. Hames and G.R. Taylor eds.



(1995)), Harlow and Lane, eds (1988) ANTIBODIES, A LABORATORY MANUAL, and

ANIMAL CELL CULTURE (R. . Freshney, ed. (1987)).

[ Θ324] Several aspects of the invention relate to vector systems comprising one or more

vectors, or vectors as such. Vectors can be designed for expression of CRISPR transcripts (e.g.

nucleic acid transcripts, proteins, or enzymes) in prokaryotic or eukaryotic cells. For example,

CRISPR transcripts can be expressed in bacterial cells such as Escherichia coli, insect cells

(using baculovirus expression vectors), yeast cells, or mammalian cells. Suitable host cells are

discussed further in Goeddei, GENE EXPRESSION TECHNOLOGY: METHODS IN

ENZYMOLOGY 185, Academic Press, San Diego, Calif. (1990). Alternatively, the

recombinant expression vector can be transcribed and translated in vitro, for example using T7

promoter regulatory sequences and T7 polymerase.

[ Θ325] Vectors may be introduced and propagated in a prokaryote. In some embodiments, a

prokaryote is used to amplify copies of a vector to be introduced into a eukaryotic cell or as an

intermediate vector in the production of a vector to be introduced into a eukaryotic cell (e.g.

amplifying a plasmid as part of a viral vector packaging system). In some embodiments, a

prokaryote is used to amplify copies of a vector and express one or more nucleic acids, such as to

provide a source of one or more proteins for delivery to a host cell or host organism. Expression

of proteins in prokaryotes is most often carried out in Escherichia coli with vectors containing

constitutive or inducible promoters directing the expression of either fusion or non-fusion

proteins. Fusion vectors add a number of amino aci ds to a protein encoded therein , such as to the

amino terminus of the recombinant protein. Such fusion vectors may serve one or more

purposes, such as: (i) to increase expression of recombinant protein ; (ii ) to increase the solubility

of the recombinant protein; and (iii) to aid in the purification of the recombinant protein by

acting as a ligand in affinity purification. Often, in fusion expression vectors, a proteolytic

cleavage site is introduced at the junction of the fusion moiety and the recombmant protein to

enable separation of the recombinant protein from the fusion moiety subsequent to purification

of the fusion protein. Such enzymes, and their cognate recognition sequences, include Factor

Xa, thrombin and enterokinase. Example fusion expression vectors include pGEX (Pharmacia

Biotech nc; Smith and Johnson, 988 Gene 67: 31-40), pMAL (New England Biolabs, Beverly,

Mass.) and pRIT5 (Pharmacia, Piscataway, N .) that fuse glutathione S-transferase (GST),

maltose E binding protein, or protein A, respectively, to the target recombinant protein.



[00326] Examples of suitable inducible non-fusion E. coli expression vectors include pTrc

(Amrann et al., (1988) Gene 69:301-315) and pET i d (Studier et al, GENE EXPRESSION

TECHNOLOGY: METHODS IN ENZYMOLOGY 185, Academic Press, San Diego, Cali

(1990) 60-89).

[00327] In some embodiments, a vector is a yeast expression vector. Examples of vectors for

expression in yeast Saccharomyces cerivisae include pYepSecl (Baldari, et al., 987. EMBO J.

6 : 229-234), pMFa (Kuijan and Herskowitz, 1982, Cell 30: 933-943), pJRY88 (Schultz et al.,

1987. Gene 54 13-123), pYES2 (Invitrogen Corporation, San Diego, Calif.), and picZ

(InVitrogen Corp, San Diego, Calif.).

[00328] In some embodiments, a vector drives protein expression in insect cells using

bacufovirus expression vectors. Baculovirus vectors available for expression of proteins in

cultured insect ceils (e.g. SF9 cells) include the pAc series (Smith, et al., 1983. Mol. Cell. Biol.

3 : 2156-2165) and the pVL series (Lucklow and Summers, 1989. Virology 170: 31-39).

[00329] In some embodiments, a vector is capable of driving expression of one or more

sequences in mammalian cel ls using a mammalian expression vector. Examples of mammalian

expression vectors include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufman, et

al., 1987. EMBO J. 6 : 187-195). When used in mammalian ceils, the expression vector's control

functions are typically provided by one or more regulatory elements. For example, commonly

used promoters are derived from polyoma, adenovirus 2, cytomegalovirus, simian vims 40, and

others disclosed herein and known in the art. For other suitable expression systems for both

prokaryotic and eukaiyotic ceils see, e.g., Chapters 6 and 17 of Sambrook, et al.,

MOLECULAR CLONING: A LABORATORY MANUAL. 2nd ed., Cold Spring Harbor

Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989.

[00330] In some embodiments, the recombinant mammalian expression vector is capable of

directing expression of the nucleic acid preferentially in a particular cel type (e.g., tissue-

specific regulator}' elements are used to express the nucleic acid). Tissue-specific regulator}'

elements are known in the art. Non-limiting examples of suitable tissue-specific promoters

include the albumin promoter (liver-specific; Plnkert, et al, 1987. Genes Dev. I : 268-277),

lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 235-275), in

particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 8 : 729-733) and

immunoglobulins (Baneiji, et ah, 1983. Cell 33: 729-740; Queen and Baltimore, 1983. Cell 33:



O

741-748), neuron-specific promoters (e.g., the neurofilament promoter; Byrne and Ruddle, 1989.

Proc. Natl. Acad. Sci. USA 86: 5473-5477), pancreas-specific promoters (Edlund, et al., 1985.

Science 230: 912-916), and mammary gland-specific promoters (e.g., milk whey promoter; U.S.

Pat. No. 4,873,316 and European Application Publication No. 264,166). Developmental!)' ~

reguiated promoters are also encompassed, e.g., the murine hox promoters ( essel and Grass,

1990. Science 249: 374-379) and the a-fetoprotein promoter (Campes and Tilghman, 1989.

Genes Dev. 3 : 537-546).

[00331] In some embodiments, a regulatory element is operably linked to one or more

elements of a CRISPR system so as to drive expression of the one or more elements of the

CRISPR system. I general, CRISPRs (Clustered Regularly Interspaced Short Palindromic

Repeats), also known as SPlDRs (SPacer Interspersed Direct Repeats), constitute a family of

DNA loci that are usually specific to a particular bacterial species. The CRISPR locus comprises

a distinct class of interspersed short sequence repeats (SSRs) that were recognized in E. coli

(Ishiiio et al, J . BacterioL, 169:5429-5433 [1987]; and Nakata et ai, J . BacterioL, 171:3553-

3556 [ 1989]), and associated genes. Similar interspersed SSRs have been identified i Haioferax

mediterranei, Streptococcus pyogenes, Anabaena, and Mycobacterium tuberculosis (See,

Groenen et al, o . Microbiol., 10:1057-1065 [1993]; Hoe et al., Emerg. Infect. Dis., 5:254-263

[1999]; Masepohi et al., Biochim. Biophys. Acta 1307:26-30 [1996]; and Mojica et al., Mol.

Microbiol., 17:85-93 [1995]). The CRISPR loci typically differ from other SSRs by the structure

of the repeats, which have been termed short regularly spaced repeats (SRSRs) (Janssen et ai.,

OMICS J . Integ. Biol., 6:23-33 [2002]; and Mojica et al., Mol. Microbiol., 36:244-246 [2000]).

In general, the repeats are short elements that occur in clusters that are regularly spaced by

unique intervening sequences with a substantially constant length (Mojica et al., [2000], supra).

Although the repeat sequences are highly conserved between strains, the number of interspersed

repeats and the sequences of the spacer regions typically differ from strain to strain (van Embden

et al., J . BacterioL, 182:2393-2401 [2000]). CRISPR loci have been identified in more than 40

prokaryot.es (See e.g., Jansen et ai., Mol. Microbiol., 43:1565-1575 [2002]; and Mojica et al,

[2005]) including, but not limited to Aeropyrum, Pyrobaculum, Sulfolobus, Archaeoglobus,

Halocarcula, Methanobacterium, Meihanococcus, Methanosarcina, Methanopyrus, Pyrococcus,

Picrophilus, Thermoplasma, Corynebacterium, Mycobacterium, Streptomyc.es, Aquifex,

Porphyromonas, Chlorobium, The.rm.us, Bacillus, Listeria, Staphylococcus, Clostridium,



Thermoanaerobacter, Mycoplasma, Fusobacterium, Azarcus, Chromobacterium, Neisseria,

Nitrosomonas, Desulfovibrio, Geobacter, Myxococcus, Campylobacter, Wolinella,

Acinetobacter, Erwinia, Escherichia, Legionella, Methylococcus, Pasteurella, Photobacterium,

Salmonella, Xanthomonas, Yersinia, Treponema, and Thermotoga.

[ Θ332] In general, "CRISPR system" refers collectively to transcripts and other elements

involved in the expression of or directing the activity of CRISPR-associated ("Cas") genes,

including sequences encoding a Cas gene, a tracr (trans-activating CRISPR) sequence (e.g.

tracrRNA or an active partial tracrRNA), a tracr-mate sequence (encompassing a "direct repeat"

and a tracrRNA-processed partial direct repeat in the context of an endogenous CRISPR system),

a guide sequence (also referred to as a "spacer" in the context of an endogenous CRISPR

system), or other sequences and transcripts from a CRISPR locus. In some embodiments, one or

more elements of a CRISPR system is derived from a type I, type II, or type III CRISPR system.

In some embodiments, one or more elements of a CRISPR system is derived from a particular

organism comprising an endogenous CRISPR system, such as Streptococcus pyogenes. In

general, a CRISPR system is characterized by elements that promote the formation of a CRISPR

complex at the site of a target sequence (also referred to as a protospacer in the context of an

endogenous CRI SPR system). In the context of formation of a CR ISPR complex, "target

sequence" refers to a sequence to which a guide sequence is designed to have complementarity,

where hybridization between a target sequence and a guide sequence promotes the formation of a

CRISPR complex. Full com ementari y is not necessarily required, provided there is sufficient

complementarity to cause hybridization and promote formation of a CRISPR complex. A target

sequence may comprise any polynucleotide, such as DNA or R A polynucleotides. In some

embodiments, a target sequence is located in the nucleus or cytoplasm of a cell. In some

embodiments, the target sequence may be within an organelle of a eukaryotic cell, for example,

mitochondrion or chloroplast. A sequence or template that may be used for recombination into

the targeted locus comprising the target sequences is referred to as an "editing template" or

"editing polynucleotide" or "editing sequence". In aspects of the invention, an exogenous

template polynucleotide may be referred to as an editing template. In an aspect of the invention

the recombination is homologous recombination.

[ Θ333] Typically, in the context of an endogenous CRISPR system, formation of a CRISPR

complex (comprising a guide sequence hybridized to a target sequence and complexed with one



or more Cas proteins) results i cleavage of one or both strands in or near (e.g. within 1, 2, 3, 4,

5, 6, 7, 8, 9, 10, 20, 50, or more base pairs from) the target sequence. Without wishing to be

bound by theory, the tracr sequence, which may comprise or consist of all or a portion of a wild-

type tracr sequence (e.g. about or more than about 20, 26, 32, 45, 48, 54, 63, 67, 85, or more

nucleotides of a wild-type tracr sequence), may also form part of a CRISPR complex, such as by

hybridization along at least a portion of the tracr sequence to all or a portion of a tracr mate

sequence that is operabiy linked to the guide sequence in some embodiments, the tracr

sequence has sufficient complementarity to a tracr mate sequence to hybridize and participate in

formation of a CRISPR complex. As with the target sequence, it is believed that complete

complementarity is not needed, provided there is sufficient to be functional. In some

embodiments, the tracr sequence has at least 50%, 60%, 70%, 80%, 90%, 95% or 99% of

sequence complementarity along the length of the tracr mate sequence when optimally aligned .

In some embodiments, one or more vectors driving expression of one or more elements of a

CRISPR system are introduced into a host cell such that expression of the elements of the

CRISPR system direct formation of a CRISPR complex at one or more target sites. For example,

a Cas enzyme, a guide sequence linked to a tracr-mate sequence, and a tracr sequence could each

be operabiy linked to separate regulatory elements on separate vectors. Alternatively, two or

more of the elements expressed from the same or different regulatory elements, may be

combined in a single vector, with one or more additional vectors providing any components of

the CRISPR system not inciuded in the first vector CRISPR system elements that are combined

in a single vector may be arranged in any suitable orientation, such as one element located 5'

with respect to ("upstream" of) or 3' with respect to ("downstream" of) a second element. The

coding sequence of one element may be located on the same or opposite strand of the coding

sequence of a second element, and oriented in the same or opposite direction. n some

embodiments, a single promoter drives expression of a transcript encoding a CRISPR enzyme

and one or more of the guide sequence, tracr mate sequence (optionally operabiy linked to the

guide sequence), and a tracr sequence embedded within one or more intron sequences (e.g. each

in a different intron, two or more in at least one intron, or ail in a single intron). In some

embodiments, the CRISPR enzyme, guide sequence, tracr mate sequence, and tracr sequence are

operabiy linked to and expressed from the same promoter. Single vector constructs for SpCas9

are illustrated in Figure 22
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[00334] In some embodiments, a vector comprises one or more insertion sites, such as a

restriction endonuclease recognition sequence (also referred to as a "cloning site"). In some

embodiments, one or more insertion sites (e.g. about or more than about I 2, 3, 4, 5, 6 7, 8, 9,

10, or more insertion sites) are located upstream and/or downstream of one or more sequence

elements of one or more vectors. In some embodiments, a vector comprises an insertion site

upstream of a tracr mate sequence, and optionally downstream of a regulatory element operably

linked to the tracr mate sequence, such that following insertion of a guide sequence into the

insertion site and upon expression the guide sequence directs sequence-specific binding of a

CRISPR complex to a target sequence in a eukaryotic cell. In some embodiments, a vector

comprises two or more insertion sites, each insertion site being located between two tracr mate

sequences so as to a ow insertion of a guide sequence at each site. In such an arrangement, the

two or more guide sequences may comprise two or more copies of a single guide sequence, two

or more different guide sequences, or combinations of these. When multiple different guide

sequences are used, a single expression construct may be used to target CRISPR activity to

multiple different, corresponding target sequences within a cel . For example, a single vector

may comprise about or more than about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 15, 20, or more guide

sequences. In some embodiments, about or more than about I , 2, 3, 4, 5, 6, 7, 8, 9, 10, or more

such guide-sequence-containing vectors may be provided, and optionally delivered to a cell.

[00335] In some embodiments a vector comprises a regulatory element operably linked to an

enzyme-coding sequence encoding a CRISPR enzyme, such as a Cas protein. Non-limiting

examples of Cas proteins include Casl, CaslB, Cas2, Cas3, Cas4, Cas5, Cas6, Cas7, Cas8, Cas9

(also known as Cs and Csxl2), CaslO, Csyl, Csy2, Csy3, Csel, Cse2, Cscl, Csc2, Csa5,

Csn2, Csm2, Csm3, Csm4, Csm5, Csm6, Cmrl, Cmr3, Cmr4, Cmr5, Cmr6, Csbl, Csb2, Csb3,

Csxl7, Csx!4, CsxlO, Csxl6, CsaX, Csx3, Csxl, Csx , Csfl, Csf2, Csf3, Csf4, homologs

thereof, or modified versions thereof. These enzymes are known; for example, the amino acid

sequence of S pyogenes Cas9 protein may be found in the SwissProt database under accession

number Q99ZW2. In some embodiments, the unmodified CRISPR enzyme has DNA cleavage

activity such as Cas9. In some embodiments the CRISPR enzyme is Cas9, and may be Cas9

from S . pyogenes or S . pneumoniae. In some embodiments, the CRISPR enzyme directs

cleavage of one or both strands at the location of a target sequence, such as within the target

sequence and/or within the complement of the target sequence. In some embodiments, the



CRISP enzyme directs cleavage of one or both strands within about 1, 2, 3, 4, 5, 6, 7, 8, 9, 10,

15, 20, 25, 50, 100, 200, 500, or more base pairs from the first or last nucleotide of a target

sequence. In some embodiments, a vector encodes a CRISPR enzyme that is mutated to with

respect to a corresponding wild-type enzyme such that the mutated CRISPR enzyme lacks the

ability to cleave one or both strands of a target polynucleotide containing a target sequence. For

example, an aspartate-to-alanine substitution (D10A) in the RuvC I catalytic domain of Cas9

from S . pyogenes converts Cas9 from a nuclease that cleaves both strands to a nickase (cleaves a

single strand). Other examples of mutations that render Cas9 a nickase include, without

limitation, H840A, N854A, and N863A. In aspects of the invention, nickases may be used for

genome editing via homologous recombination, For example, Figure 2 1 shows genome editing

via homologous recombination. Figure 2 1 (a) shows the schematic of SpCas9 nickase, with

D10A mutation in the RuvC I catalytic domain (b) Schematic representing homologous

recombination (HR) at the human EMXl locus using either sense or antisense single stranded

oligonucleotides as repair templates (c) Sequence of region modified by HR. d, SURVEYOR

assay for wildtype (wt) and nickase (D10A) SpCas9-mediated indels at the EMX l target 1 locus

(n=3). Arrows indicate positions of expected fragment sizes.

[00336] In some embodiments, a Cas9 nickase may be used in combination with guide

sequencers), e.g., two guide sequences, which target respectively sense and antisense strands of

the DNA target. This combination allows both strands to be nicked and used to induce NHEJ.

Applicants have demonstrated (data not shown) the efficacy of two nickase targets (i.e., sgR As

targeted at the same location but to different strands of DNA) in inducing mutagenic NHEJ. A

single nickase (Cas9-D10A with a single sgR A) is unable to induce NHEJ and create indels but

Applicants have shown that double nickase (Cas9-D10A and two sgRNAs targeted to different

strands at the same location) can do so in human embryonic stem cells (hESCs). The efficiency

is about 50% of nuclease (i.e., regular Cas9 without D 0 mutation) in hESCs.

[00337] As a further example, two or more catalytic domains of Cas9 (RuvC I, RuvC II, and

RuvC III) may be mutated to produce a mutated Cas9 substantially lacking all DNA cleavage

activity. In some embodiments, a D10A mutation is combined with one or more of H840A,

N854A, or N863A mutations to produce a Cas9 enzyme substantially lacking a DNA cleavage

activity. In some embodiments, a CRISPR enzyme is considered to substantially ack ail DNA

cleavage activity when the DNA cleavage activity of the mutated enzyme is less than about 25%,



10%, 5%, %, 0 1%, 0.01%, or lower with respect to its non-mutated form. Other mutations may

be useful; where the Cas9 or other CRISPR enzyme is from a species other than S . pyogenes,

mutations in corresponding amino acids may be made to achieve similar effects.

[00338] In some embodiments, an enzyme coding sequence encoding a CRISPR enzyme is

codon optimized for expression in particular ce ls such as eukaryotic cells. The eukaryotic cells

may be those of or derived from a particular organism, such as a mammal, including but not

limited to human, mouse, rat, rabbit, dog, or non-human primate. In general, codon optimization

refers to a process of modifying a nucleic acid sequence for enhanced expression in the host cells

of interest by replacing at least one codon (e.g. about or more than about 1, 2, 3, 4, 5, 10, 15, 20,

25, 50, or more a nions of the native sequence with codons that are more frequently or most

frequently used in the genes of that host cell while maintaining the native amino acid sequence.

Various species exhibit particular bias for certain codons of a particular amino acid Codon bias

(differences in codon usage between organisms) often correlates with the efficiency of

translation of messenger RNA (mRNA), which is in rum believed to be dependent on, among

other things, the properties of the codons being translated and the availability of particular

transfer RNA (tRNA) molecules. The predominance of selected tR As in a cell is generally a

reflection of the codons used most frequently in peptide synthesis. Accordingly, genes can be

tailored for optimal gene expression in a given organism based on codon optimization. Codon

usage tables are readily available, for example, at the "Codon Usage Database", and these tables

can be adapted in a number of ways. See Nakamura, Y., et a l. "Codon usage tabulated from the

international DNA sequence databases: status for the year 2000'Nucl. Acids Res 28:292 (2000)

Computer algorithms for codon optimizing a particular sequence for expression in a particular

host cell are also available, such as Gene Forge (Aptagen; Jacobus, PA), are also available in

some embodiments, one or more codons (e.g. 1, 2, 3, 4, 5, 10, 15, 20, 25, 50, or more, or all

codons) in a sequence encoding a CRISPR enzyme correspond to the most frequently used codon

for a particular amino acid

[00339] In general, a guide sequence is any polynucleotide sequence having sufficient

complementarity with a target polynucleotide sequence to hybridize with the target sequence and

direct sequence-specific binding of a CRISPR complex to the target sequence. In some

embodiments, the degree of complementarity between a guide sequence and its corresponding

target sequence, when optimally aligned using a suitable alignment algorithm, is about or more



than about 50%, 60%, 75%, 80%, 85%, 90%, 95%, 97.5%, 99%, or more. Optimal alignment

may be determined with the use of any suitable algorithm for aligning sequences, non-limiting

example of which include the Smith-Waterman algorithm, the Needleman-Wunsch algorithm,

algorithms based on the Burrows-Wheeler Transform (e.g. the Burrows Wheeler Aligner),

ClustalW, Clustal X, BLAT, Novoalign (Novocraft Technologies, ELAND (Illumina, San Diego,

CA), SOAP (available at soap genomics.org.cn), and Maq (available at maq.sourceforge.net). In

some embodiments, a guide sequence is about or more than about 5, 10, , 12, 13, 4 , 15, 16,

17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 35, 40, 45, 50, 75, or more nucleotides in

length. In some embodiments, a guide sequence is less than about 75, 50, 45, 40, 35, 30, 25, 20,

15, 12, or fewer nucleotides in length. The ability of a guide sequence to direct sequence-

specific binding of a CRJSPR complex to a target sequence may be assessed by any suitable

assay. For example, the components of a CRISPR system sufficient to form a CRISPR complex,

including the guide sequence to be tested, may be provided to a host cell having the

corresponding target sequence, such as by transfection with vectors encoding the components of

the CRJSPR sequence, followed by an assessment of preferential cleavage within the target

sequence, such as by Surveyor assay as described herein. Similarly, cleavage of a target

polynucleotide sequence may be evaluated in a test tube by providing the target sequence,

components of a CRISPR complex, including the guide sequence to be tested and a control guide

sequence different from the test guide sequence, and comparing binding or rate of cleavage at the

target sequence between the test and control guide sequence reactions. Other assays are possible,

and will occur to those skilled in the art.

[00340] A guide sequence may be selected to target any target sequence. In some

embodiments, the target sequence is a sequence within a genome of a cell. Exemplary target

sequences include those that are unique in the target genome. For example, for the S pyogenes

Cas9, a unique target sequence in a genome may include a Cas9 target site of the form

MMMMMMMMNNNNNNNNNNNNXGG where NNNNNNNNNNNNXGG (N is A, G, T, or

C; and X can be anything) has a single occurrence in the genome. A unique target sequence in a

genome may include an S . pyogenes Cas9 target site of the form

MMMMMMMMMNNNNNNNNNNNXGG where NNNNNNNNNNNXGG (N is A, G, T, or

C; and X can be anything) has a single occurrence in the genome. For the S . thermophilus

CRISPRl Cas9, a unique target sequence i a genome may include a Cas9 target site of the form



MMMMMMMMNNNNNNNNNNNNXXAGAAW where NNNNNNNNNNNNXXAGAAW

(N is A, G, T, or C; X can be anything; and W is A or T) has a single occurrence in the genome.

A unique target sequence in a genome may include an S. thermophilus CRISPR1 Cas9 target site

of the form MMMMMMMMMNNNNNNNNNNNXXAGAAW where

N^TONNNNNNXXAGAAW (N is A, G, T, or C; X can be anything; and W is A or T) has a

single occurrence in the genome. For the S . pyogenes Cas9, a unique target sequence in a

genome may include a Cas9 target site of the form

MMMMMMMMNNNNNNNNNNNNXGGXG where NNNNNNNNNNNNXGGXG (N is A,

G, T, or C; and X can be anything) has a single occurrence in the genome. A unique target

sequence in a genome may include an S . pyogenes Cas9 target site of the form

MMMMMMM MMNNNNNNNNNNNXGGXG where NNNNNNNNNNNXGGXG (N is A, G,

T, or C; and X can be anything) has a single occurrence in the genome. In each of these

sequences "M" may be A, G, T, or C, and need not be considered in identifying a sequence as

unique.

[00341] In some embodiments, a guide sequence is selected to reduce the degree of secondary

structure within the guide sequence. Secondary structure may be determined by any suitable

polynucleotide folding algorithm. Some programs are based on calculating the minimal Gibbs

free energy. An example of one such algorithm is mFold, as described by Zuker and Stiegler

(Nucleic Acids Res. 9 (1981), 133-148). Another example folding algorithm is the online

webserver RNAfold, developed at Institute for Theoretical Chemistry at the University of

Vienna, using the centroid structure prediction algorithm (see e.g. A.R. Gruber et a , 2008, Cell

106(1): 23-24; and PA Carr and GM Church, 2009, Nature Biotechnology 27(12): 1151-62).

Further algorithms may be found in U.S. application Serial No. 61/836,080 (attorney docket

44790.1 1.2022; Broad Reference B1-2013/G04A); incorporated herein by reference.

[00342] In general, a tracr mate sequence includes any sequence that has sufficient

complementarity with a tracr sequence to promote one or more of: (1) excision of a guide

sequence flanked by tracr mate sequences in a cell containing the corresponding tracr sequence;

and (2) formation of a CRISPR complex at a target sequence, wherein the CRISPR complex

comprises the tracr mate sequence hybridized to the tracr sequence. n general, degree of

complementarity is with reference to the optimal alignment of the tracr mate sequence and tracr

sequence, along the length of the shorter of the two sequences. Optimal alignment may be



determined by any suitable alignment algorithm, and ay further account for secondary

structures, such as self-complementarity within either the tracr sequence or tracr mate sequence.

In some embodiments, the degree of complementarity between the tracr sequence and tracr mate

sequence along the length of the shorter of the two when optimally aligned is about or more than

about 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 97.5%, 99%, or higher. Example

illustrations of optimal alignment between a tracr sequence and a tracr mate sequence are

provided in Figures 0B and 1B. In some embodiments, the tracr sequence is about or more

than about 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 25, 30, 40, 50, or more

nucleotides in length. In some embodiments, the tracr sequence and tracr mate sequence are

contained within a single transcript, such that hybridization between the two produces a

transcript having a secondary structure, such as a hairpin. Preferred loop forming sequences for

use in hairpin structures are four nucleotides i length, and most preferably have the sequence

GAAA. However, longer or shorter loop sequences may be used, as may alternative sequences.

The sequences preferably include a nucleotide triplet (for example, AAA), and an additional

nucleotide (for example C or G). Examples of loop forming sequences include CAAA and

AAAG. In an embodiment of the invention, the transcript or transcribed polynucleotide sequence

has at least two or more hairpins. In preferred embodiments, the transcript has two, three, four or

five hairpins. In a further embodiment of the invention, the transcript has at most five hairpins.

In some embodiments, the single transcript further includes a transcription termination sequence;

preferably this is a polyT sequence, for example six T nucleotides. An example illustration of

such a haiipin structure is provided in the lower portion of Figure 1IB, where the portion of the

sequence 5' of the final "N" and upstream of the loop corresponds to the tracr mate sequence,

and the portion of the sequence 3' of the loop corresponds to the tracr sequence. Further non-

limiting examples of single polynucleotides comprising a guide sequence, a tracr mate sequence,

and a tracr sequence are as follows (listed 5' to 3'), where "N" represents a base of a guide

sequence, the first block of lower case letters represent the tracr mate sequence, and the second

block of lower case letters represent the tracr sequence, and the final poly-T sequence represents

the transcription terminator: (!) N NN NN NNN NN gtttttgtact ctcaagattt

aGAAAtaaat cttgcagaag ctacaaagat aa.ggct.tcat gccgaaatca acaccctgtc

attttatggc agggtgtttt cgttatttaa TTTTTT (SEQ ID NO:x); (2) NNNNNNNNNN

NNNNNNNNNN gtttttgtac t.ctcaGAAAt gcagaagcta caaagataag gcttcatgcc



gaaatcaaca ccctgtcatt ttatggcagg gtgttttcgt tatttaaTTT TTT (SEQ JD

NO:x); (3) NNNNNNNNNN NNNNNNNNNN gtttttgtac tctcaGAAAt gcagaagcta

caaagataag gcttcatgcc gaaatcaaca ccctgtcatt ttatggcagg gtgtTTTTTT (SEQ

ID NO:x); (4) NNNNNNNNNN NNNNNNNNNN gttttagagc taGAAAtagc aagttaaaat

aaggctagtc cgttatcaac ttgaaaaagt ggcaccgagt cggtgcTTTT TT (SEQ ID NO:x);

(5) NNNNNNNNNN NNNNNNNNNN gttttagagc GAAA AGc aagttaaaat aaggctagtc

cgttatcaac ttgaaaaagt gTTTTTTT (SEQ ID NO:x); and (6) NNNNNNNNNN NNNNNNNNNN

gttttagagc tagAAATAGc aagttaaaat aaggctagtc cgttatcaTT TTTTTT (SEQ ID

NO:x)In some embodiments, sequences (1) to (3) are used in combination with Cas9 from S .

thermophilus CRJ8PR1. In some embodiments, sequences (4) to (6) are used in combination

with Cas9 from S. pyogenes. In some embodiments, the tracr sequence is a separate transcript

from a transcript comprising the tracr mate sequence (such as illustrated in the top portion of

Figure 1IB).

[ Θ343] In some embodiments, the CRISPR enzyme is part of a fusion protein comprising one

or more heterologous protein domains (e.g. about or more than about , 2, 3, 4, 5, 6, 7, 8, 9, 10,

or more domains in addition to the CRISPR enzyme). A CRISPR enzyme fusion protein may

comprise any additional protein sequence, and optionally a linker sequence between any two

domains. Examples of protein domains that may be fused to a CRISPR enzyme include, without

limitation, epitope tags, reporter gene sequences, and protein domains having one or more of the

following activities: methylase activity, demethylase activity, transcription activation activity,

transcription repression activity, transcription release factor activity, histone modification

activity, RNA cleavage activity and nucleic acid binding activity. Non-limiting examples of

epitope tags include histidine (His) tags, V5 tags FLAG tags influenza hemagglutinin (HA)

tags, yc tags, VSV-G tags, and thioredoxin (Trx) tags. Examples of reporter genes include, but

are not limited to, glutathione-S-transferase (GST), horseradish peroxidase (HRP),

chloramphenicol acetyltransferase (CAT) beta-galactosidase, beta-glucuronidase, luciferase,

green fluorescent protein (GFP), HcRed, DsRed, cyan fluorescent protein (CFP), yellow

fluorescent protein (YFP), an autofluorescent proteins including blue fluorescent protein (BFP).

A CRISPR enzyme may be fused to a gene sequence encoding a protein or a fragment of a

protein that bind DNA molecules or bind other cellular molecules, including but not limited to

maltose binding protein (MBP), S-tag, Lex A DNA binding domain (DBD) fusions, GAL4 DNA



binding domain fusions, and herpes simplex virus ( SV) BP 16 protein fusions. Additional

domains that may form part of a fusion protein comprising a CRISPR enzyme are described in

US20 110059502, incorporated herein by reference. In some embodiments, a tagged CRISPR

enzyme is used to identi f the location of a target sequence.

[ Θ344] In an aspect of the invention, a reporter gene which includes but is not limited to

glutathione-S-transferase (GST), horseradish peroxidase (HRP), chloramphenicol

acetyltransferase (CAT) beta-galactosidase, heta-glueuronidase, luciferase, green fluorescent

protein (GFP), HcRed, DsRed, cyan fluorescent protein (CFP), yellow fluorescent protein (YFP),

and autofluorescent proteins including blue fluorescent protein (BFP), may be introduced into a

cell to encode a gene product which serves as a marker by which to measure the alteration or

modification of expression of the gene product. In a further embodiment of the invention, the

DNA molecule encoding the gene product may be introduced into the cell via a vector. In a

preferred embodiment of the invention the gene product is luciferase. In a further embodiment of

the invention the expression of the gene product is decreased.

[00345] In some aspects, the invention provides methods comprising delivering one or more

polynucleotides, such as or one or more vectors as described herein, one or more transcripts

thereof, and/or one or proteins transcribed therefrom, to a host cell. In some aspects, the

invention further provides cells produced by such methods, and organisms (such as animals,

plants, or fungi) comprising or produced from such cells. In some embodiments, a CRISPR

enzyme in combination with (and optionally complexed with) a guide sequence is delivered to a

ce l. Conventional viral and non-viral based gene transfer methods can be used to introduce

nucleic acids in mammalian cells or target tissues. Such methods can be used to administer

nucleic acids encoding components of a CRISPR system to ceils in culture, or in a host

organism. Non-viral vector delivery systems include DNA plasmids, RNA (e.g. a transcript of a

vector described herein), naked nucleic acid, and nucleic acid complexed with a delivery vehicle,

such as a liposome. Viral vector delivery systems include DNA and RNA viruses, which have

either episomal or integrated genomes after delivery to the cell. For a review of gene therapy

procedures, see Anderson, Science 256:808-813 (1992); Nabel & Feigner, TIBTECH 11:211-

217 (1993); Mitani & Caskey, TIBTECH 11:162-166 (1993); Dillon, TIBTECH 11:167-175

(1993); Miller, Nature 357:455-460 (1992); Van Brunt, Biotechnology 6(10): 149-1 154 (1988);

Vigne, Restorative Neurology and Neuroscience 8:35-36 (1995); Kremer & Perricaudet, British



Medical Bulletin 1):3 -44 (1995); Haddada et a , in Current Topics in Microbiology and

immunology Doerfler and Bohm (eds) (1995); and Yu et al., Gene Therapy 1:13-26 (1994).

[ Θ346] Methods of non-viral delivery of nucleic acids include iipofection, nucleofection,

microinjection, biolistics, virosomes, liposomes, immunoliposomes, polycation or lipid:nucleic

acid conjugates, naked DNA, artificial virions and agent-enhanced uptake of DNA. Iipofection

is described in e.g., U.S. Pat. Nos. 5,049,386, 4,946,787; and 4,897,355) and Iipofection reagents

are sold commercially (e.g., Transfectam™ and Lipofectin™). Cationic and neutral lipids that

are suitable for efficient receptor-recognition Iipofection of polynucleotides include those of

Feigner, WO 91/17424; WO 91/16024. Delivery can be to cells (e.g. in vitro or ex vivo

administration) or target tissues (e.g. in vivo administration).

[00347 The preparation of lipid:nucleic acid complexes, including targeted liposomes such as

immunolipid complexes, is well known to one of skill in the art (see e.g., Crystal, Science

270:404-410 (1995); Blaese et al., Cancer Gene Ther. 2:291-297 (1995); Behr et al,

Bioconjugate Chem. 5:382-389 (1994); Remy et al., Bioconjugate Chem. 5:647-654 (1994); Gao

et al, Gene Therapy 2:710-722 (1995); Ahmad et al., Cancer Res. 52:4817-4820 (1992); U.S.

Pat. Nos. 4,186,183, 4,217,344, 4,235,871, 4,261,975, 4,485,054, 4,501,728, 4,774,085,

4,837,028, and 4,946,787).

[00348] The use of RNA or DNA viral based systems for the delivery of nucleic acids take

advantage of highly evolved processes for targeting a vims to specific cells in the body and

trafficking the viral payload to the nucleus. Viral vectors can be administered directly to patients

(in vivo) or they can be used to treat cells in vitro, and the modified ceils may optionally be

administered to patients (ex vivo). Conventional viral based systems could include retroviral,

lentivirus, adenoviral, adeno-associated and herpes simplex vims vectors for gene transfer.

Integration in the host genome is possible with the retrovirus, lentivirus, and adeno-associated

vims gene transfer methods, often resulting in long term expression of the inserted transgene.

Additionally, high transduction efficiencies have been observed in many different cell types and

target tissues.

[00349] The tropism of a retrovirus can be altered by incorporating foreign envelope proteins,

expanding the potential target population of target cells. Lentiviral vectors are retroviral vectors

that are able to transduce or infect non-dividing ce ls and typically produce high viral titers.

Selection of a retroviral gene transfer system would therefore depend on the target tissue.



Retroviral vectors are comprised of cis-acting long terminal repeats with packaging capacity for

up to 6-10 kb of foreign sequence. The minimum cis-acting LTRs are sufficient for replication

and packaging of the vectors, which are then used to integrate the therapeutic gene into the target

cell to provide permanent transgene expression. Widely used retroviral vectors include those

based upon murine leukemia virus (MuLV), gibbon ape leukemia virus (GaLV), Simian Immu o

deficiency virus (SIV), human immuno deficiency virus (HIV), and combinations thereof (see,

e.g., Buchscher et al., J . Virol. 66:2731-2739 (1992); Johann et al, J . Virol. 66:1635-1640

(1992); Sommnerfelt et al., Virol. 176:58-59 (1990); Wilson et al, J . Virol. 63:2374-2378

(1989); Miller et al, J . Virol. 65:2220-2224 (1991); PCT/US94/05700).In applications where

transient expression is preferred, adenoviral based systems may be used. Adenoviral based

vectors are capable of very high transduction efficiency in many cell types and do not require

ce l division. With such vectors, high titer and levels of expression have been obtained. This

vector can be produced in large quantities in a relatively simple system. Adeno-associated virus

("AAV") vectors may also be used to transduce ce ls with target nucleic acids, e.g., in the in

vitro production of nucleic acids and peptides, and for in vivo and ex vivo gene therapy

procedures (see, e.g., West et al., Virology 160:38-47 (1987); U.S. Pat. No. 4,797,368; WO

93/24641; otin, Human Gene Therapy 5:793-801 (1994); Muzyczka, J . Clin. Invest. 94:1351

(1994). Construction of recombinant AAV vectors are described in a number of publications,

including U.S. Pat. No. 5,173,414; Tratschin et al., Mol. Cell. Biol. 5:3251-3260 (1985);

Tratschin, et al, Mol. Cell. Biol. 4:2072-2081 (1984); Hermonat & Muzyczka, P AS 8 1:6466-

6470 (1984); and Samulski et al, J . Virol. 63:03822-3828 (1989).

[00350] Packaging cells are typically used to form virus particles that are capable of infecting

a host ceil. Such ceils include 293 ceils, which package adenovirus, and 2 cells or PA317 cells,

which package retrovirus. Vira vectors used in gene therapy are usually generated by producing

a cell line that packages a nucleic acid vector into a viral particle. The vectors typically contain

the minimal viral sequences required for packaging and subsequent integration into a host, other

viral sequences being replaced by an expression cassette for the polynucleotide(s) to be

expressed. The missing viral functions are typically supplied in trans by the packaging cell line.

For example, AAV vectors used in gene therapy typically only possess TR sequences from the

AAV genome which are required for packaging and integration into the host genome. Viral

DNA is packaged in a cell line, which contains a helper plasmid encoding the other AAV genes,



namely rep and cap, but lacking ITR sequences. The cell ine may also be infected with

adenovirus as a helper. The helper vims promotes replication of the AAV vector and expression

of AAV genes from the helper piasmid. The helper plasmid is not packaged in significant

amounts due to a lack of ITR sequences. Contamination with adenovirus can be reduced by,

e.g., heat treatment to which adenovirus is more sensitive than AAV. Additional methods for the

delivery of nucleic acids to cells are known to those skilled in the art. See, for example,

US200300878 17, incorporated herein by reference.

[00351] In so e embodiments, a host ce l is transiently or non-transiently transfected with

one or more vectors described herein. In some embodiments, a cell is transfected as it naturally

occurs in a subject. In some embodiments, a ce l that is transfected is taken from a subject. In

some embodiments, the cell is derived from cells taken from a subject, such as a cell line. A

wide variety of cell lines for tissue culture are known in the art. Examples of cell lines include,

but are not limited to, C8161, CCRF-CEM, MOLT, mIMCD-3, NHDF, HeL,a-S3, Huhl, Huh4,

Huh7, HUVEC, HASMC, HEK , HEKa, MiaPaCeli, Panel, PC-3, TF1, CTLL-2, C1R, Rat6,

CV1, RPTE, A10, T24, J82, A375, ARH-77, Ca u , SW480, SW620, S OV3, SK-UT, CaCo2,

P388D1, SEM-K2, WEHI-231, HB56, TIB55, Jurkat, J45.01, LRMB, Bcl-1, BC-3, IC21, DLD2,

Raw264.7, NRK, NRK-52E, MRC5, MEF, Hep G2, HeLa B, HeLa T4, COS, COS-1, COS-6,

COS-M6A, BS-C-1 monkey kidney epithelial, BALB/ 3T3 mouse embryo fibroblast, 3T3 Swiss,

3T3-L1, 132-d5 human fetal fibroblasts; 10.1 mouse fibroblasts, 293-T, 3T3, 72 , 9L, A2780,

A2780ADR, A2780cis, A172, A20, A253, A431 , A-549, ALC, B16, B35, BCP-1 cells, BEAS-

2B, bEnd.3, BHK-21, BR 293, BxPC3, C3H-10T1/2, C6/36, Cal-27, CHO, CHO-7, CHO-IR,

CHO-K1 , CHO-K2, CeO-T, CHO Dhfr -/-, COR-L23, COR-L23/CPR, COR-L23/501 , COR-

L23/R23, COS-7, COV-434, CML Tl, CMT, CT26, D17, DH82, DU145, DuCaP, EL4, EM2,

EM3, EMT6/AR1, EMT6/AR10.0, FM3, H1299, H69, HB54, HB55, HCA2, HEK-293, HeLa,

Hepalclc7, HL-60, HMEC, HT-29, Jurkat, JY cells, 562 cells, Ku812, KCL22, KG1, KYOl,

L Cap, Ma-Mel 1-48, MC-38, MCF-7, MCF-IOA, MDA-MB-231, MDA-MB-468, MDA-MB-

435, MDCK II, MDCK II, MOR/0.2R, MONO-MAC 6, MTD-1A, MyEnd, NCI-H69/CPR,

NCI-H69/LX10, NCI-H69/LX20, NCI-H69/LX4, NIH-3T3, NALM-1, NW-145, OPCN / OPCT

cell lines, Peer, PNT-1A / PNT 2, RenCa, RIN-5F, RMA/RMAS, Saos-2 cells, Sf-9, SkBr3, T2,

T-47D, T84, THPl cell line, U373, U87, U937, VCaP, Vero cells, WM39, WT-49, X63, YAC-1,

YAR, and transgenic varieties thereof. Cell lines are available from a variety of sources known



to those with skill in the art (see, e.g., the American Type Culture Collection (ATCC) (Manassus,

Va.)). In some embodiments, a cell transfected with one or more vectors described herein is

used to establish a new cell line comprising one or more vector-derived sequences. In some

embodiments, a cell transiently transfected with the components of a C 8PR system as

described herein (such as by transient transfection of one or more vectors, or transfection with

A), and modified through the activity of a CR 8PR complex, is used to establish a new cell

line comprising cells containing the modification but lacking any other exogenous sequence n

some embodiments, cells transiently or non~transiently transfected with one or more vectors

described herein, or cell lines derived from such ceils are used in assessing one or more test

compounds.

j 352 n some embodiments, one or more vectors described herein are used to produce a

non-human transgenic animal or transgenic plant. In some embodiments, the transgenic animal

is a mammal, such as a mouse, rat, or rabbit. n certain embodiments, the organism or subject is

a plant. In certain embodiments, the organism or subject or plant is algae. Methods for

producing transgenic plants and animals are known in the art, and generally begin with a method

of cell transfection, such as described herein. Transgenic animals are also provided, as are

transgenic plants, especially crops and algae. The transgenic animal or plant may be useful in

applications outside of providing a disease model. These may include food or feed production

through expression of, for instance, higher protein, carbohydrate, nutrient or vitamins levels than

would normally be seen in the wildtype. In this regard, transgenic plants, especial!)' pulses and

tubers and animals, especially mammals such as livestock (cows, sheep, goats and pigs), but

also poultry and edible insects, are preferred.

[00353] Transgenic algae or other plants such as rape may be particularly useful in the

production of vegetable oils or biofuels such as alcohols (especially methanol and ethanol), for

instance. These may be engineered to express or overexpress high levels of oil or alcohols for

use in the oil or biofuel industries.

[00354] In one aspect, the invention provides for methods of modifying a target

polynucleotide in a eukaryotic cell, which may be in vivo, ex vivo or in vitro. In some

embodiments, the method comprises sampling a cel or population of cells from a human or non-

human animal or plant (including micro-algae), and modifying the cell or cells Culturing may



occur at any stage ex vivo. The cell or cells may even be re-introduced into the non-human

animal or plant (including micro-algae).

[ Θ355] In one aspect, the invention provides for methods of modifying a target

polynucleotide in a eukaryotic cell. In some embodiments, the method comprises allowing a

CRISPR complex to bind to the target polynucleotide to effect cleavage of said target

polynucleotide thereby modifying the target polynucleotide, wherein the CRISPR complex

comprises a CRISPR enzyme complexed with a guide sequence hybridized to a target sequence

within said target polynucleotide, wherein said guide sequence is linked to a tracr mate sequence

which in turn hybridizes to a tracr sequence.

[00356] In one aspect, the invention provides a method of modifying expression of a

polynucleotide in a eukaryotic cell. In some embodiments, the method comprises allowing a

CRISPR complex to bind to the polynucleotide such that said binding results in increased or

decreased expression of said polynucleotide; wherein the CRISPR complex comprises a CRISPR

enzyme complexed with a guide sequence hybridized to a target sequence within said

polynucleotide, wherem sai guide sequence is linked to a tracr mate sequence which in turn

hybridizes to a tracr sequence.

[00357] With recent advances in crop genomics, the ability to use CRISPR-Cas systems to

perform efficient and cost effective gene editing and mampulation will allow the rapid selection

and comparison of single and and multiplexed genetic manipulations to transform such genomes

for improved production and enhanced traits. In this regard reference is made to US patents and

publications: US Patent No. 6,603 06 - Agrobacterium-Mediated Plant Transformation

Method; US Patent No. 7,868,149 - Plant Genome Sequences and Uses Thereof and US

2009/0100536 - Transgenic Plants with Enhanced Agronomic Traits, all the contents and

disclosure of each of which are herein incorporated by reference in their entirety. In the practice

of the invention, the contents and disclosure of Morrell et a "Crop genomics: advances and

applications" Nat Rev Genet. 201 Dec 29;13(2):85-96 are also herein incorporated by reference

in their entirety. n an advantageous embodiment of the invention, the CRISPR/Cas9 system is

used to engineer microalgae. That the CRISPR-Cas system is able to be employed in plant

systems is also provided in the manuscript "Efficient Genome Editing in Plants using a

CRISPR/Cas System", by Feng et al. Cel Res. 2013 Aug 20. doi: 10.1038/cr.2013.114. [Epub

ahead of print], incorporated by reference in its entirety, wherein is demonstrated that



engineered CRISPR/Cas complexes may be used to create double strand breaks at specific sites

of the plant genome to achieve targeted genome modifications in both dicot and monocot plants.

Accordingly reference herein to animal cells may also apply, mutatis mutandis, to plant cells

unless otherwise apparent.

[ Θ358] In plants, pathogens are often host-specific. For example, Fusarium oxysporum f . sp.

lycopersici causes tomato wilt but attacks only tomato, and F. oxysporum f dianthii Puccinia

graminis f . sp. tritici attacks only wheat. Plants have existing and induced defenses to resist

most pathogens. Mutations and recombination events across plant generations ead to genetic

variability that gives rise to susceptibility, especially as pathogens reproduce with more

frequency than plants. In plants there can be non-host resistance, e.g., the host and pathogen are

incompatible. There can also be Horizontal Resistance, e.g., partial resistance against all races of

a pathogen, typically controlled by many genes and Vertical Resistance, e.g., complete resistance

to some races of a pathogen but not to other races, typically controlled by a few genes. In a

Gene-for-Gene level, plants and pathogens evolve together, and the genetic changes in one

balance changes in other. Accordingly, using Natural Variability, breeders combine most useful

genes for Yield, Quality, Uniformity, Hardiness, Resistance. The sources of resistance genes

include native or foreign Varieties, Heirloom Varieties, Wild Plant Relatives, and Induced

Mutations, e.g., treating plant material with mutagenic agents. Using the present invention, plant

breeders are provided with a new tool to induce mutations. Accordingly, one skilled in the art

can analyze the genome of sources of resistance genes, and in Varieties having desired

characteristics or traits employ the present invention to induce the rise of resistance genes, with

more precision than previous mutagenic agents and hence accelerate and improve plant breeding

programs.

[00359] In one aspect, the invention provides kits containing any one or more of the elements

disclosed in the above methods and compositions. In some embodiments, the kit comprises a

vector system and instructions for using the kit. In some embodiments, the vector system

comprises (a) a first regulatory element operably linked to a tracr mate sequence and one or more

insertion sites for inserting a guide sequence upstream of the tracr mate sequence, wherein when

expressed, the guide sequence directs sequence-specific binding of a CRISPR complex to a

target sequence in a eukaryotic cell, wherein the CRISPR complex comprises a CRISPR enzyme

complexed with (1) the guide sequence that is hybridized to the target sequence, an (2) the tracr



mate sequence that is hybridized to the tracr sequence; and/or (b) a second regulatory element

operably linked to an enzyme-coding sequence encoding said CRISPR enzyme comprising a

nuclear localization sequence. Elements may be provided individually or in combinations, and

may be provided in any suitable container, such as a vial, a bottle, or a tube n some

embodiments the kit includes instructions in one or more languages, for example in more than

one language.

[00360] In some embodiments, a kit comprises one or more reagents for use in a process

utilizing one or more of the elements described herein. Reagents may be provided in any

suitable container. For example, a kit may provide one or more reaction or storage buffers.

Reagents may be provided in a form that is usable in a particular assay, or in a form that requires

addition of one or more other components before use (e.g. in concentrate or lyophilized form). A

buffer can be any buffer, including but not limited to a sodium carbonate buffer a sodium

bicarbonate buffer, a borate buffer, a Tris buffer, a MOPS buffer, a HEPES buffer, and

combinations thereof. In some embodiments the buffer is alkaline. In some embodiments, the

buffer has a pH from about 7 to about 10. In some embodiments, the kit comprises one or more

oligonucleotides corresponding to a guide sequence for insertion into a vector so as to operably

link the guide sequence and a regulatory element. In some embodiments, the kit comprises a

homologous recombination template polynucleotide.

[0Θ361] In one aspect, the invention provides methods for using one or more elements of a

CRISPR system. The CRISPR complex of the invention provides an effective means for

modifying a target polynucleotide. The CRISPR complex of the invention has a wide variety of

utility including modifying (e.g., deleting, inserting, translocating, inactivating, activating) a

target polynucleotide in a multiplicity of cell types. As such the CRISPR complex of the

invention has a broad spectrum of applications in, e.g., gene therapy, drug screening, disease

diagnosis, and prognosis. An exemplary CRISPR complex comprises a CRISPR enzyme

complexed with a guide sequence hybridized to a target sequence within the target

polynucleotide. The guide sequence is linked to a tracr mate sequence, which in turn hybridizes

to a tracr sequence.

[00362 The target polynucleotide of a CRISPR complex can be any polynucleotide

endogenous or exogenous to the eukaryotic cell. For example, the target polynucleotide can be a

polynucleotide residing in the nucleus of the eukaryotic cell. The target polynucleotide can be a



sequence coding a gene product (e.g., a protein) or a non-coding sequence (e.g., a regulatory

polynucleotide or a junk DNA). The tareget can be a control element or a regulatory element or

a promoter or an enhancer or a silencer. The promoter may, in some embodiments, be in the

region of +200bp or even +1000 bp from the TTS. In some embodiments, the regulatory region

may be an enhancer. The enhancer is typically more than +1000 bp from the TTS. More in

particular, expression of eukaryotic protein-coding genes generally is regulated through multiple

cis-acting transcription-control regions. Some control elements are located close to the start site

(promoter-proximal elements), whereas others lie more distant (enhancers and silencers)

Promoters determme the site of transcription initiation and direct binding of RNA polymerase II.

Three types of promoter sequences have been identified in eukaryotic DNA. The TATA box, the

most common, is prevalent in rapidly transcribed genes. Initiator promoters infrequently are

found in some genes, and CpG islands are characteristic of transcribed genes. Promoter-proximal

elements occur within about 200 base pairs of the start site. Several such elements, containing up

to about 20 base pairs, may help regulate a particular gene. Enhancers, which are usually about

100-200 base pairs in length, contain multiple 8- to 20-bp control elements. They may be located

from 200 base pairs to tens of kiiobases upstream or downstream from a promoter, within an

intron, or downstream from the final exon of a gene. · Promoter-proximal elements and enhancers

may be cell-type specific, functioning only in specific differentiated cell types. However, any of

these regions can be the target sequence and are encompassed by the concept that the tareget can

be a control element or a regulatory element or a promoter or an enhancer or a silencer

[ Θ363] Without wishing to be bou d by theory, it is believed that the target sequence should

be associated with a PAM (protospacer adjacent motif); that is, a short sequence recognized by

the CPJSPR complex. The precise sequence and length requirements for the PAM differ

depending on the CRISPR enzyme used, but PAMs are typically 2-5 base pair sequences

adjacent the protospacer (that is, the target sequence) Examples of PAM sequences are given in

the examples section below, an the skilled person will be able to identify further PAM

sequences for use with a given CRISPR enzyme.

[ Θ364] The target polynucleotide of a CRISPR complex may include a number of disease-

associated genes and polynucleotides as well as signaling biochemical pathway-associated genes

and polynucleotides as listed in US provisional patent applications 61/736,527 a d 61/748,427

having Broad reference BI-201 1/008/WSGR Docket No. 44063-701.101 and B -



20 /008 WSG Docket No. 44063-701 .102 respectively, both entitled SYSTEMS METHODS

AND COMPOSITIONS FOR SEQUENCE MANIPULATION filed on December 12, 20 2 and

January 2, 2013, respectively, the contents of all of which are herein incorporated by reference in

their entirety.

[ Θ365] Examples of target polynucleotides include a sequence associated with a signaling

biochemical pathway, e.g., a signaling biochemical pathway-associated gene or polynucleotide.

Examples of target polynucleotides include a disease associated gene or polynucleotide. A

"disease-associated" gene or polynucleotide refers to any gene or polynucleotide which is

yielding transcription or translation products at an abnormal level or in an abnormal form in cells

derived from a disease-affected tissues compared with tissues or cel ls of a non disease control. It

may be a gene that becomes expressed at an abnormally high level; it may be a gene that

becomes expressed at an abnormally low level, where the altered expression correlates with the

occurrence and/or progression of the disease. A disease-associated gene also refers to a gene

possessing mutation(s) or genetic variation that is directly responsible or is in linkage

disequilibrium with a gene(s) that is responsible for the etiology of a disease. The transcribed or

translated products may be known or unknown, and may be at a normal or abnormal level.

[00366] Examples of disease-associated genes and polynucleotides are available from

McKusick-Nathans institute of Genetic Medicine, Johns Hopkins University (Baltimore, Md.)

and National Center for Biotechnology Information, National Library of Medicine (Bethesda,

Md.), available on the World Wide Web.

[00367] Examples of disease-associated genes and polynucleotides are listed in Tables A and

B Disease specific information is available from McKusick-Nathans Institute of Genetic

Medicine, Johns Hopkins University (Baltimore, Md.) and National Center for Biotechnology

Information, National Library of Medicine (Bethesda, Md.), available on the World Wide Web.

Examples of signaling biochemical pathway-associated genes and polynucleotides are listed in

Table C.

[00368] Mutations in these genes and pathways can result in production of improper proteins

or proteins in improper amounts which affect function. Further examples of genes, diseases and

proteins are hereby incorporated by reference from US Provisional application. Such genes,

proteins and pathways may be the target polynucleotide of a CRISPR complex.



Table A



CTLA4; Cx3cll
jParkinson's Disease Jx -Synuclein; DJ-1; 1.RR : Parkin; P N l

Table :

Bloo and Anemia (CDAN1, CDA1 , RPS19, DBA, P LR, PK1, NT5C3, UMPei,
coagulation diseases PSN1, RHAG, RH50A, NRAMP2, Sf* B. ALAS2, A . ASB,
and disorders ABCB7, ABC7, ASAT); Bare lymphocyte syndrome (TAPBP, TPSN,

TAP2, ABCB3, PSF2, RING 11, MHC2TA, C2TA, RFX5, RFXAP,
RFX5), Bleeding disorders (TBXA2R, P2RX1, P2X1); Factor H and
factor - ike 1 (HF1, CFH, H S); Factor V and factor VIII (MCFD2);
Factor VII deficiency (F7); Factor X deficiency (F10); Factor XI
deficiency (F1 ); Factor XII deficiency (F12, HAF); Factor X A
deficiency (F13A1, FDA); Factor X B deficiency (F13B); Fanconi
anemia (FANCA, FACA, FAl, FA, FAA, FAAP95, FAAP90, FLJ34064,
FANCB, FANCC, FACC, BRCA2, FANCD1, FANCD2, FANCD,
FACD, FAD, FANCE, FACE, FANCF, XRCC9, FANCG, BRIP1,
BACH1, FANCJ, PHF9, FANCL, FANCM, KIAA1596);
Hemophagocytic iymphohistiocytosis disorders (PR F1, H LH2,
UNCI 3D, MUNCI3-4, HPLH3, HLH3, FHL3); Hemophilia A (F8, F8C
HEMA); Hemophilia B ( , HEMB), Hemorrhagic disorders (PI, ATT,
F5); Leukocyde deficiencies and disorders (ITGB2, CD18, LCAMB,
LAD, EIF2B1, EIF2BA, EIF2B2, EIF2B3, EIF2B5, LVWM, CACH,
CLE, EIF2B4); Sickle cell anemia (HBB); Thalassemia (HBA2, HBB,
HBD LCRB, HBA )

Cell dysregulation B-ce non-Hodgkin lymphoma (BCL7A, BCl 7); Leukemia (TALI,
and oncology TCL5, SCL, TAL2, FLT3, NBS1, NBS, ZNFN1AL IK1, LYF1,
diseases and disorders HOXD4, HOX4B, BCR, ( Ml.. PHL, ALL, ARNT, KRAS2, RASK2,

GMPS, AF 0, ARHGEF12, LARG, KIAA0382, CALM, CLTFJ,
CEBPA, CEBP, CHIC2, BTL, FLT3, KIT, PBT, LPP, NPM1, NUP214,
D9S46E, CAN, CAIN, RUNX , CBFA2, AML1, WHSC1L1 , NSD3,
FLT3, AF1Q, NPM1, NUMAL ZNFI45, PLZF, PML, MYL, STAT5B,
AFIO, CALM, CLTH, ARLl , ARLTSl, P2RX7, P2X7, BCR, CML,
PHL, ALL, GRAF, NF1, VRNF, WSS, NFNS, PTPN1 , PTP2C, SHP2,
NS1, BCL2, CCND1, PRAD1, BCL1, TCRA, GATA1, GF1, ERYF1,
NFEl , ABL1 , NQOl, DIA4, NMOR1 , NUP214, D9S46E, CAN, CAIN).

inflammation and AIDS (KIR3DL1, NKAT3, NKB1, AMBl , KIR3DS1, IFNG, CXCL12,
immune related SDF1); Autoimmune lymphoproliferative syndrome (TNFRSF6, APT1,
diseases and disorders FAS, CD95, ALPS1A); Combined immunodeficiency, (IL2RG,

SCIDXl, SCIDX, IMD4); HIV-1 (CCL5, SCYA5, D17S136E, TCP228),
HIV susceptibility or infection ( L O, CSIF, CMKBR2, CCR2,
CMKBR5, CCCKR5 (CCR5)); Immunodeficiencies (CD3E, CD3G,
AICDA, AID, HIGM2, TNFRSF5, CD40, UNG, DGU, HIGM4,
TNFSF5, CD40LG, HIGM1, !G\1. FOXP3, IPEX, A D, XP D, P DX,



TNFRSF14B, TACI); Inflammation (IL-!O, IL-1 .- a. l .- !b 1 , · 3 .

IL-17 (IL-17a (CTLA8), IL-1 7b, IL-17c, IL-17d, IL~17f), 11-23, Cx3crl,
ptpn22, TNFa, NOD2/CARD15 for IBD, IL-6, IL-12 (IL-12a, IL-12b),
CTLA4, Cx3cil); Severe combined immunodeficiencies (SCIDs)(JAK3,
JA L, DCLRE1C, ARTEMIS, SCIDA, RA I RAG2, ADA, PTPRC,
CD45, LCA, IL7R, CD3D, T3D, IL2RG, SCIDX1, SCIDX, IMD4)

Metabolic, liver, Amyloid neuropathy (TTR, PALB); Amyloidosis (APOAl, APP, AAA,
kidney and protein CVAP, ADl, GSN, FGA, LYZ, TTR, PALB); Cirrhosis (KRT18, KRT8,
diseases and disorders CIRHl A, NAIC, TEX292, KIAA1988); Cystic fibrosis (CFTR, ABCC7,

CF, MRP7); Glycogen storage diseases (SLC2A2, GLUT2, G6PC,
G6PT, G6PT1, GAA, LAMP2, LAMPB, AGL, GDE, GBE1, GYS2,
PYGL, PFKM); Hepatic adenoma, 142330 (TCF1, HNF1A, MODY3),
Hepatic failure, early onset, and neurologic disorder (SCOD1, SCO I),
Hepatic lipase deficiency (L1PC), Hepatoblastoma, cancer and
carcinomas (CTNNB1, PDGFRL, PDGRL, PRLTS, AX I 1, IN
CTNNB1, TP53, P53, LFS1, IGF2R, MPRL MET, CASP8, MCH5;
Medullary cystic kidney disease ( 1 MOD. H FJ, 1.11 N. MCKD2,
ADMCKD2); Phenylketonuria (PAH, PKUL QDPR, DHPR, PTS);
Polycystic kidney and hepatic disease (FCYT, PKHD1, ARP D, PKD1,
P D2, PKD4, PKDTS, PR CSH, G19P1 , PCLD, SEC63).

Muscular / Skeletal Becker muscular dystrophy (DMD, BMD, MYF6), Duchenne Muscular
diseases and disorders Dystrophy (DMD, BMD); Emery-Dreifoss muscular dystrophy (LMNA,

LMN 1, EMD2, FP ) . ( l l Λ . 1G S. LGMD1B, LMNA, LMN1,
EMD2, FPLD, CMD1A); Facioscapulohumeral muscular dystrophy
(FSHMD1A, FSHDIA); Muscular dystrophy (FKRP, MDC1C,
LGMD2I, LAMA2, LAMM, LARGE, KIAA0609, MDC1D, FCMD,
TT D, MYOT, CAPN3, CANP3, DYSF, LGMD2B, SGCG, LGMD2C,
DMDA1, SCG3, SGCA, ADL, DAG2, LGMD2D, DMDA2, SGCB,
LGMD2E, SGCD, SGD, LGMD2F, CMD1L, TCAP, LGMD2G,
CMD1N, TRIM32, HT2A, LGMD2H, FKRP, MDC1C, LGMD2I, TTN,
CMD1G, M ) . LGMD2J, POMT1, CAV3, LGMD1C, SEPN1, SELN,
RSMD1, PLEC1 , PLTN, EBS1); Osteopetrosis (LRP5, BMND1, LRP7,
LR3, OPPG, VBCH2, CLCN7, CLC7, OPTA2, OSTM1, GL, TCIRGL
TIRC7, OC116, OPTB1); Muscular atrophy (VAPB, VAPC, ALS8,
SMN1, SMAl, SMA2, SMA3, SMA4, BSCL2, SPG 17, GARS, SMAD1 ,
CMT2D, HEXB, IGHMBP2, SMUBP2, CATF1, SMARDl).

Neurological and ALS (SOD , ALS2, STEX, FUS, TARDBP, VEGF (VEGF-a, \^EGF-b,
neuronal diseases and VEGF-c); Alzheimer disease (APP, AAA, CVAP, ADl, APOE, AD2,
disorders PSEN2, AD4, STM2, APBB2, FE65L1, NOS3, PLAU, URK, ACE,

DCP1, ACE1, MPO, PACIPL PAXIP1L, PTIP, A2M, BLMH, BMH,
PSEN1, AD3); Autism (Mecp2, BZRAP1 , MDGA2, SemaSA, Neurexin
1, GLOl, MECP2, RTT, PPMX, MRX16, MRX79, N LG 3, NLGN4,
KIAA1260, AUTSX2); Fragile X Syndrome (FMR2, FXR1, FXR2,



mGLURS); Huntington's disease and disease like disorders (HD, IT 15,
PR P, PRIP, J P I 3 . JP3, HDL2, TBP, SCA17); Parkinson disease
(NR4A2, NURR1, NOT, TINUR, SNCAIP, TBP, SCA17, SNCA,
NACP, PARK1, PARK4, DJ1, PARK7, LRRK2, PARKS, PINK1,
P . UCHL1, PARKS, SNCA, NACP, PARK i . PARK4, PRKN,
PARK2, PDJ, DBH, NDUFV2); Rett syndrome (MECP2, RTT, PPMX,

X 16, MRX79. CDKL5, ST 9, MECP2, RTT, PPMX, MRX16,
MRX79, x-Synuclein, DJ-l); Schizophrenia (Neuregulinl (Nrgl), Erb4
(receptor for Neuregulm), Complexinl (Cplxl), Tphl Tryptophan
hydroxylase, Tph2, Tryptophan hydroxylase 2, Neurexin 1, G8K3,
GSK3a, GSK3b, 5-HTT (Slc6a4) COMT, DRD (Drdla), SLC6A3,
DAOA, DTNBP1, Dao (Daol)); Secretase Related Disorders (APH-1
(alpha and beta), Preseniiin (Psenl), nicastrin, (Ncstn), PE -2, Nosl,
Parpl, Natl, Nat2); Trinucleotide Repeat Disorders (HTT (Huntington's
Dx), SBMA/SMAXl/AR (Kennedy's Dx), FXN/X25 (Friedrich's
Ataxia), ATX3 (Machado- Joseph's Dx), ATXN1 and ATXN2
(spinocerebellar ataxias), DMPK (myotonic dystrophy), Atrophin-1 and
Atnl (DRPLA Dx), CBP (Creb-BP - global instability), VLDLR
(Alzheimer's), Atxn7, AtxnlO).

Occular diseases and Age-related macular degeneration (Abcr, Ccl2, Cc2, cp (ceruiopiasmin),
disorders Timp3, cathepsinD, V d r, Ccr2); Cataract (CRYAA, CRYAl, CRYBB2,

CRYB2, ΡΓΓΧ3, BFSP2, CP49, CP47, CRYAA, CRYAl , PAX6, AN2,
MGDA, CRYBAl, CRYB1 , CRYGC, CRYG3, CCL, L M2, MP19,
CRYGD, CRYG4, BFSP2, CP49, CP47, HSF4, CTM, HSF4, CTM,
M P, AQPO, CRYAB, CRYA2, CTPP2, CRYBBl, CRYGD, CRYG4,
CRYBB2, CRYB2, CRYGC, CRYG3, CCL, CRYAA, CRYAL GJA8,
CX50, GAEL GJA3, CX46, CZP3, CAE3, CCMl, CAM, Κ Τ );

Corneal clouding and dystrophy (APOA1, TGFBI, CSD2, CDGG1 ,
CSD, BIGH3, CDG2 TACSTD2, TROP2, MlSl, VSXL RINX, PPCD,
PPD, KTCN, COL8A2, FECD, PPCD2, PIP5K3, CFD); Cornea plana
congenital (KERA, CNA2); Glaucoma (MYOC, TIGR, GLC1A, JOAG,
GPOA, OPTN, GLC1E, FIP2, HYPL, NRP, CYP1BL GLC3A, OPAL
NTG, NPG, CYP B , GLC3A); Leber congenital amaurosis (CRB1,
RP12, CRX, CORD2, CRD, RPGRIP1, LCA6, CORD9, RPE65, RP20,
AIPLl, LCA4, GUCY2D, GUC2D, LCA1, CORD6, RDH12, LCA3);
Macular dystrophy (ELOVL4, ADMD, STGD2, STGD3, RDS, RP7,
PRPH2, PRPH, AVMD, AOFMD, VMD2).

Table C:

CELLULAR GENES
FUNCTION
PL3K/AKT Signaling PRKCE; ITGAM; ITGA5; IRAKI; PR AA 2; EIF2AK2;

ΡΊ Έ Ν ; EIF4E; PRKCZ; GRK6; MAPK1 ; TSC1 ; PLK1 ;
AKT2; K BKB; PIK3CA; CDK8; CDKN1B; NFKB2; BCL2;
PIK3CB; PPP2R1 A; MAPK8; BCL2L1; MAPK3; TSC2;













Hepatic Fibrosis/Hepatic ED ; IGF1; DR; FLT1; SMAD2; FGF ; MET; PGF;
Stellate Cell Activation SMAD3; EGFR; FAS; CSF1; NFKB2; BCL2; MYH9;

IGF1R; IL6R; RELA; TLR4; PDGFRB; TNF; RELB; IL8;
PDGFRA; NFKBl; TGFBR1; SMAD4; VEGFA; BAX;
L RI; CCL2; HGF; MMP1; STAT 1; IL6; CTGF; MMP9

PPAR Signaling EP300; NS; TRAF6; PPARA; RXRA; MAPKl; IKBKB;
NCOR2; FOS; NFKB2; MAP3K14; STATSB; MAPK3;
NRIPl; KRAS; PPARG; RELA; STAT5A; TRAF2;
PPARGC1A; PDGFRB; TNF; INSR; RAF1; iKBKG;
RELB; MAP3K7; CREBBP; MAP2K2; CHUK; PDGFRA;
MAP2K1; NFKBl; JUN; L R ; HSP90AA1

Fc Epsiion R Signaling PRKCE; RAC1; PRKCZ; LYN; MAPKl; RAC2; PTPN1 ;

AKT2; PIK3CA; SYK; PRKCI; PIK3CB; PIK3C3; MAPK8;
PRKD1; MAPK3; MAPKIQ; KRAS; MAPKl 3; PRKCD;
MAPK9; PIK3C2A; BTK; MAPKl 4; TNF; RAF1; FYN;
MAP2K2; AKTl; PIK3R1 ; PDPKl; MAP2KI ; AKT3;
VAV3; PRKCA

G-Protein Coupled PRKCE; RAP1A; RGS16; MAPKl ; GNAS; AKT2; IKBKB;
Receptor Signaling PIK3CA; CREB1; GNAQ; NFKB2; CAMK2A; PIK3CB;

PIK3C3; MAPK3; KRAS; RELA; SRC; PIK3C2A; RAF ;
IKBKG; RELB; FYN; MAP2K2; AKT ; PIK3R1; CHUK;
PDPKl; STAT3; MAP2K1; NFKBl; BRAF; ATF4; AKT3;
PRKCA

Inositol Phosphate PRKCE; IRAKI; PRKAA2; EIF2AK2; PTEN; GRK6;
Metabolism MAPKl; PLK1 ; AKT2; PIK3CA; CDK8; PIK3CB; PIK3C3;

MAPK8; MAPK3; PRKCD; PRKAA1; MAPK9; CDK2;
P M 1; PIK3C2A; DYRKIA; MAP2K2; PIP5K1A; PIK3I 1;
MAP2K1; PAK3; ATM; TTK; CSNKIAI; BRAF; SG

PDGF Signaling EIF2AK2; ELK1; ABL2; MAPKl; PIK3CA; FOS; PIK3CB;
PIK3C3; MAPK8; CAV1; ABLl; MAPK3; KRAS; SRC;
PIK3C2A; PDGFRB; RAF I ; MAP2K2; JAK1; JAK2;
PIK3R1; PDGFRA; STAT3; SPHK1; MAP2K1; MYC;
JUN; CRKL; PRKCA; SRF; STAT1; SPHK2

VEGF Signaling ACTN4; ROCK1; KDR; FLTl; ROCK2; MAPKl; PGF;
AKT2; PIK3CA; ARNT; PTK2; BCL2; PIK3CB; PIK3C3;
BCL2L1; MAPK3; KRAS; IF A; N0S3; PIK3C2A; PXN;
RAF1; MAP2K2; ELAV L 1 AKT ; PIK3 ; MAP2K1; SF ;
VEGFA; AKT3; FOXOl; PRKCA

Natural Killer Cell PRKCE; RACl; PRKCZ; MAPKl; RAC2; PTPN1 ;

Signaling
K1R2DL3; AKT2; PIK3CA; SYK; PRKCI; PIK3CB;
PIK3C3; PRKD1; MAPK3; KRAS; PRKCD; PTPN6;
PIK3C2A; LCK; RAF1; FYN; MAP2K2; PAK4; AKTl;
PIK3R1; MAP2K ; PAK3; AKT3; VAV3; PRKCA









Metabolism



Galactose Metabolism H 2 GC ; HK1
Stiibene, Coimiarine and PRDX6; PRDX1; TYR
Lignin Biosynthesis
Antigen Presentation CALR; B2M
Pathway
Biosynthesis of Steroids NQOl; D CR7
Butanoate Metabolism ALDH1A1; NLG 1
Citrate Cycle IDH2; IDHl
Fatty Acid Metabolism ALDH1A1; CYP1B1
Glycerophospholipid PRDX6; CHKA
Metabolism
Histidine Metabolism PRMT5; ALDH1A1
Inositol Metabolism EROIL; APEXI
Metabolism of GSTP1 ; CYPiBl
Xenobiotics
by Cytochrome p450
Methane Metabolism PRDX6; PRTJX1
Phenylalanine PRDX6; PRDX1
Metabolism
Propanoate Metabolism ALDH1A1; LDHA
Selenoamino Acid PRMT5; AHCY
Metabolism
Sphingolipid Metabolism SPHK1; SPHK2
Aminophosphonate PRMT5
Metabolism
Androgen and Estrogen PRMT5
Metabolism
Ascorbate and Aldarate ALDH1A1
Metabolism
Bile Acid Biosynthesis ALDHIAI
Cysteine Metabolism LDHA
Fatty Acid Biosynthesis FASN
Glutamate Receptor GNB2L1
Signaling
NRF2-mediated PRDX1
Oxidative
Stress Response
Pentose Phosphate GP
Pathway
Pentose and Glucuronate UCHLl
Interconversions
Retinol Metabolism ALDHIAI
Riboflavin Metabolism TYR
Tyrosine Metabolism PRMT5, TYR
Ubiquinone Biosynthesis PRMT5



Valine, Leucine and ALDH1A1
I
...

s..o...l..e...u...c...i.n....e....D.....e..5g2r...a..d...a...t..i..o...n.........

Glycine Serine and CHKA
Threonine Metabolism
Lysine Degradation ALDH1A1
Pain/Taste TRPM5; TR A
Pain RPVI7; TRPC5; TRPC6; TRPC1 ; Cnrl; cnr2; Grk2;
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[00369] Embodiments of the invention also relate to methods and compositions related to

knocking out genes, amplifying genes and repairing particular mutations associated with DNA

repeat instability and neurological disorders (Robert D. Wells, Tetsuo Ashizawa, Genetic

instabilities and Neurological Diseases, Second Edition, Academic Press, Oct 13, 201 -

Medical). Specific aspects of tandem repeat sequences have been found to be responsible for

more than twenty human diseases (New insights into repeat instability: role of RNA*DNA

hybrids Mclvor E , Polak U, Napieraia M. RNA Biol. 2010 Sep-Oct;7(5):551-8). The CRISPR-

Cas system may be harnessed to correct these defects of genomic instability

[0G370] A further aspect of the invention relates to utilizing the CRISPR-Cas system for

correcting defects in the EMP2A and EMP2B genes that have been identified to be associated

with Lafora disease. Lafora disease is an autosomal recessive condition which is characterized by

progressive myoclonus epilepsy which may start as epileptic seizures i adolescence. A few

cases of the disease may be caused by mutations in genes yet to be identified. The disease causes

seizures, muscle spasms, difficulty walking, dementia, and eventually death. There is currently

no therapy that has proven effective against disease progression. Other genetic abnormalities

associated with epilepsy may also be targeted by the CRISPR-Cas system and the underlying

genetics is further described in Genetics of Epilepsy and Genetic Epilepsies, edited by Giuliano

Avanzini, Jeffrey L. Noebels Mariani Foundation Paediatric Neurology:20; 2009).



[00371] In yet another aspect of the invention, the CRISP R-Cas system may be used to correct

ocular defects that arise from several genetic mutations further described in Genetic Diseases of

the Eye, Second Edition, edited by Elias I . Trabouisi, Oxford University Press, 2012.

[00372] Several further aspects of the invention relate to correcting defects associated with a

wide range of genetic diseases which are further described on the website of the National

Institutes of Health under the topic subsection Genetic Disorders (website at

health.nih.gov/topic/GeneticDisorders). The genetic brain diseases may include but are not

limited to Adrenoleukodystrophy, Agenesis of the Corpus Callosum, Aicardi Syndrome, Alpers'

Disease, Alzheimer's Disease, Barth Syndrome, Batten Disease, CADASIL, Cerebellar

Degeneration, Fabry's Disease, Gerstmann-Siraussler-Scheinker Disease, Huntington's Disease

and other Triplet Repeat Disorders, Leigh's Disease, Lesch -Nyhan Syndrome, Menkes Disease,

Mitochondrial Myopathies and N SD S Colpocephaly. These diseases are further described on

the website of the National Institutes of Health under the subsection Genetic Brain Disorders

[00373] In some embodiments, the condition may be neoplasia. In some embodiments, where

the condition is neoplasia, the genes to be targeted are any of those listed in Table A (in this case

PTEN asn so forth). In some embodiments, the condition may be Age-related Macular

Degeneration. In some embodiments, the condition ay be a Schizophrenic Disorder. In some

embodiments, the condition may be a Trinucleotide Repeat Disorder. In some embodiments, the

condition may be Fragile X Syndrome. In some embodiments, the condition may be a Secretase

Related Disorder. In some embodiments, the condition may be a Prion - related disorder. In

some embodiments, the condition may be ALS. In some embodiments, the condition may be a

drug addiction. In some embodiments, the condition may be Autism. n some embodiments, the

condition may be Alzheimer's Disease. In some embodiments, the condition may be

inflammation. In some embodiments, the condition may be Parkinson's Disease.

[00374] Examples of proteins associated with Parkinson's disease include but are not limited

to a-synuclein, DJ~1, LRRK2, PINK , Parkin, UCHL1, Synphilin-1, and NURR 1.

[00375] Examples of addiction-related proteins may include ABAT for example.

[00376] Examples of inflammation-related proteins may include the monocyte

chemoattractant protein-] (MCP1) encoded by the Ccr2 gene, the C-C chemokine receptor type 5

(CCR5) encoded by the Ccr5 gene, the IgG receptor IIB (FCGR2b, also termed CD32) encoded



by the Fcgr2b gene, or the Fc epsilon Rig (FCERlg) protein encoded by the Fcerlg gene, for

example.

[00377] Examples of cardiovascular diseases associated proteins may include IL1B

(i erle kin 1, beta), XD (xanthine dehydrogenase), TP53 ( umor protein p53), PTG18

(prostaglandin 2 (prostacyclin) synthase), MB (myoglobin), IL4 (interleukin 4), ANGPTl

(angiopoietin ) , ABCG8 (ATP-binding cassette, sub-family G (WHITE), member 8), or CTS

(cathepsin ), for example.

[00378] Examples of Alzheimer's disease associated proteins may include the very low density

lipoprotein receptor protein (VLDLR) encoded by the VLDLR gene, the ubiquitin-like modifier

activating enzyme 1 (UBA1) encoded by the U BA 1 gene, or the NEDD8-activating enzyme E

catalytic s b it protein (UBE1C) encoded by the UBA3 gene, for example

[00379] Examples of proteins associated Autism Spectrum Disorder may include the

benzodiazapine receptor (peripheral) associated protein (BZRAP1) encoded by the BZRAP!

gene, the AF4/FMR2 family member 2 protem (AFF2) encoded by the AFF2 gene (also termed

MFR2), the fragile X mental retardation autosomal homolog 1 protein (FXR1) encoded by the

FXR1 gene, or the fragile X mental retardation autosomal homolog 2 protein (FXR2) encoded by

the FXR2 gene, for example.

[0Θ380] Examples of proteins associated Macular Degeneration may include the ATP-binding

cassette, sub-family A (ABC1) member 4 protein (ABCA4) encoded by the ABCR gene, the

apolipoprotein E protein (APOE) encoded by the APOE gene, or the chemokine (C-C motif)

Ligand 2 protem (CCL2.) encoded by the CCL2 gene, for example.

[00381] Examples of proteins associated Schizophrenia may include RG , ErbB4, CPLX1,

TPH1, TPH2, NRXNl, GSK3A, BDNF, DISCI, GSK3B, and combinations thereof.

[00382] Examples of proteins involved in tumor suppression may include ATM (ataxia

telangiectasia mutated), ATR (ataxia telangiectasia and Rad3 related), EGFR (epidermal growth

factor receptor), ERBB2 (v-erb-b2 erythroblastic leukemia viral oncogene homolog 2), ERBB3

(v-erb-b2 erythroblastic leukemia viral oncogene homolog 3), ERBB4 (v-erb-b2 erythroblastic

leukemia viral oncogene homolog 4), Notch 1, Notcli2, Notch 3, or Notch 4, for example.

[00383] Examples of proteins associated with a secretase disorder may include PSENEN

(presenilin enhancer 2 homolog (C. eiegans)), CTSB (cathepsin B), PSEN1 (presenilin 1), APP

(amyloid beta (A4) precursor protein), APH1B (anterior pharynx defective 1 homolog B (C.



elegans)), PSEN2 (presenilin 2 (Alzheimer disease 4)), or BACE1 (beta-site APP-cleaving

enzyme 1), for example.

[ 03 4] Examples of proteins associated with Amyotrophic Lateral Sclerosis may include

SOD! (superoxide dismutase ) , ALS2 (amyotrophic lateral sclerosis 2), FUS (fused in

sarcoma), TARDBP (TAR DNA binding protein), VAGFA (vascular endothelial growth factor

A), VAGFB (vascular endothelial growth factor B), and VAGFC (vascular endothelial growth

factor C), and any combination thereof.

[00385] Examples of proteins associated with prion diseases may include SODl (superoxide

dismutase 1), ALS2 (amyotrophic lateral sclerosis 2), FUS (fused in sarcoma), TARDBP (TAR

DNA binding protein), VAGFA (vascular endothelial growth factor A), VAGFB (vascular

endothelial growth factor B), and VAGFC (vascular endothelial growth factor C), and any

combination thereof.

[00386] Examples of proteins related to neurodegenerative conditions in prion disorders may

include A2M (Alpha-2-Macroglobulin), AATF (Apoptosis antagonizing transcription factor),

ACPP (Acid phosphatase prostate), ACTA2 (Actin alpha 2 smooth muscle aorta), ADAM22

(ADAM metallopeptidase domain), ADORA3 (Adenosine A3 receptor), or ADRA1D (Alpha- D

adrenergic receptor for Alpha- D adrenoreceptor), for example.

[0Θ387] Examples of proteins associated with Immunodeficiency may include A2M [alpha-2-

macroglobulin]; AANAT [arylalkylamine N-acetyltransferase] ; ABCA1 [ATP-binding cassette,

sub-family A (ABC!), member !]; ABCA2 [ATP-binding cassette, sub-family A (ABCl),

member 2]; or ABCA3 [ATP-binding cassette, sub-family A (ABCl), member 3]; for example.

[00388] Examples of proteins associated with Trinucleotide Repeat Disorders include AR

(androgen receptor), FMR1 (fragile X mental retardation 1), HTT (huntingtin), or DMP

(dystrophia myotonica-protein kinase), FXN (frataxin), ATXN2 (ataxin 2), for example.

[00389] Examples of proteins associated with Neurotransmission Disorders include SST

(somatostatin), NOS! (nitric oxide synthase 1 (neuronal)), ADRA2A (adrenergic, aipha-2A-,

receptor), ADRA2C (adrenergic, alpha-2C-, receptor), TACR1 (tachykinin receptor 1), or

HTR2c (5-hydroxytryptamine (serotonin) receptor 2C), for example.

[00390] Examples of neurodevelopmental-associated sequences include A2BP! [ataxin 2-

binding protein 1], AADAT [aminoadipate aminotransferase], AANAT [arylalkylamine N-

acety!transferase], ABAT [4-aminobutyrate aminotransferase], ABCA! [ATP-binding cassette.



sub-family A (ABC1), member 1], or ABCA13 [ATP-binding cassette, sub-family A (AB ),

member 13], for example.

[ Θ391] Further examples of preferred conditions treatable with the present system include

may be selected from: Aicardi-Goutieres Syndrome; Alexander Disease; Allan- erndon-Dudley

Syndrome; POLG-Related Disorders; Alpha-Mannosidosis (Type II and III); Alstrom Syndrome;

Angelman; Syndrome; Ataxia-Telangiectasia; Neuronal Ceroid-Lipofuscinoses; Beta-

Thalassemia; Bilateral Optic Atrophy and (infantile) Optic Atrophy Type 1; Retinoblastoma

(bilateral); Canavan Disease; Cerebrooculofacioskeletal Syndrome 1 [COFS1];

Cerebrotendinous Xanthomatosis; Cornelia de Lange Syndrome; MAPT-Related Disorders;

Genetic Prion Diseases; Dravet Syndrome; Early-Onset Familial Alzheimer Disease; Friedreich

Ataxia [FRDA]; Fryns Syndrome; Fucosidosis; Fukuyama Congenital Muscular Dystrophy;

Galactosialidosis; Gaucher Disease; Organic Acidemias; Hemophagocytic Lymphohistiocytosis;

Hutchinson-Gilford Progeria Syndrome; Mucolipidosis II; Infantile Free Sialic Acid Storage

Disease; PLA2G6-Associated Neurodegeneration; Jervell and Lange-Nielsen Syndrome;

Junctional Epidermolysis Bullosa; Huntington Disease; Kxabbe Disease (Infantile);

Mitochondrial DNA-Associated Leigh Syndrome and NARP; Lesch-Nyhan Syndrome; LIS1-

Associated Lissencephaly; Lowe Syndrome; Maple Syrup Urine Disease; MECP2 Duplication

Syndrome; ATP7A-Related Copper Transport Disorders; LAMA2-Related Muscular Dystrophy;

Arylsulfatase A Deficiency; Mucopolysaccharidosis Types I, II or III; Peroxisome Biogenesis

Disorders, Zellweger Syndrome Spectrum; Neurodegeneration with Brain Iron Accumulation

Disorders; Acid Sphingomyelinase Deficiency; Niemann-Pick Disease Type C; Glycine

Encephalopathy; ARX-Related Disorders; Urea Cycle Disorders; COLlAl/2-ReIated

Osteogenesis Imperfecta; Mitochondrial DNA Deletion Syndromes; PLP1 -Related Disorders;

Perry Syndrome; Pheian-McDermid Syndrome; Glycogen Storage Disease Type II (Pompe

Disease) (Infantile); MAPT-Related Disorders; MECP2-Related Disorders; Rhizomelic

Chondrodysplasia Punctata Type 1; Roberts Syndrome; Sandhoff Disease; Schindler Disease -

Type 1; Adenosine Deaminase Deficiency; Smith-Lemli-Opitz Syndrome; Spinal Muscular

Atrophy; Infantile-Onset Spinocerebellar Ataxia; Hexosaminidase A Deficiency; Thanatophoric

Dysplasia Type 1; Collagen Type V -Related Disorders; Usher Syndrome Type I; Congenital

Muscular Dystrophy; Wolf-Hirschhorn Syndrome; Lysosomal Acid Lipase Deficiency; and

Xeroderma Pigmentos urn .



[00392] As will be apparent, it is envisaged that the present system can be used to target any

polynucleotide sequence of interest. Some examples of conditions or diseases that might be

usefully treated using the present system are included i the Tables above and examples of genes

currently associated with those conditions are also provided there. However, the genes

exemplified are not exhaustive.

[00393 Aspects of the invention also encompass delivery of engineered and optimized

CRISPR-Cas systems. Cas9 and one or more guide RNA can be delivered using adeno

associated virus (AAV), lentivirus, adenovirus or other plasmid or viral vector types, in

particular, using formulations and doses from, for example, US Patents Nos. 8,454,972

(formulations, doses for adenovirus), 8,404,658 (formulations, doses for AAV) and 5,846,946

(formulations, doses for DNA plasmids) and from clinical trials and publications regarding the

clinical trials involving lentivirus, AAV and adenovirus. For examples, for AAV, the route of

administration, formulation and dose can be as in US Patent No. 8,454,972 and as in clinical

trials involving AAV. For Adenovirus, the route of administration formulation and dose can be

as in US Patent No. 8,404,658 and as in clinical trials involving adenovirus. For plasmid

delivery, the route of administration, formulation and dose can be as in US Patent No 5,846,946

and as in clinical studies involving plasmids. Doses may be based on or extrapolated to an

average 70 kg individual, and can be adjusted for patients, subjects, mammals of different weight

and species. Frequency of administration is within the ambit of the medical or veterinary

practitioner (e.g., physician, veterinarian), depending on usual factors including the age, sex,

general health other conditions of the patient or subject and the particular condition or

symptoms being addressed.

0Θ394] The viral vectors ca be injected into the tissue of interest. For cell-type specific

genome modification, the expression of Cas9 can be driven by a cell-type specific promoter. For

example, liver-specific expression might use the Albumin promoter and neuron-specific

expression might use the Synapsin I promoter.

Transgenic animals and plants

[0 395] Transgenic animals are also provided. Preferred examples include animals

comprising Cas9, in terms of polynucleotides encoding Cas9 or the protein itself. Mice, rats and

rabbits are preferred. To generate transgenic mice with the constructs, as exemplified herein one

may inject pure, linear DNA into the pronucleus of a zygote from a pseudo pregnant female, e.g.



a CB56 female. Founders may then be identified, genotyped, and backcrossed to CB57 mice.

The constructs may then be cloned and optionally verified, for instance by Sanger sequencing.

Knock outs are envisaged where for instance one or more genes are knocked out in a model.

However, are knockins are also envisaged (alone or in combination). An example knockin Cas9

mouse was generated and this is exemplified, but Cas9 knockins are preferred. To generate a

Cas9 knock in mice one may target the same constitutive and conditional constructs to the

Rosa26 locus, as described herein (Figs. 25A-B and 26). Methods of US Patent Publication Nos.

20120017290 and 201 10265198 assigned to Sangamo Biosciences, Inc. directed to targeting the

Rosa locus may be modified to utilize the CRISPR Cas system of the present invention. In

another embodiment, the methods of US Patent Publication No. 20130236946 assigned to

Cellectis directed to targeting the Rosa locus may also be modified to utilize the CRISPR Cas

system of the present invention

[00396] Utility of the conditional Cas9 mouse: Applicants have shown in 293 cells that the

Cas9 conditional expression construct can be activated by co-expression with Cre. Applicants

also show that the correctly targeted R l mESCs can have active Cas9 when Cre is expressed.

Because Cas9 is followed by the P2A peptide cleavage sequence and then EGFP Applicants

identify successful expression by observing EGFP. Applicants have shown Cas9 activation in

mESCs. This same concept is what makes the conditional Cas9 mouse so useful. Applicants may

cross their conditional Cas9 mouse with a mouse that ubiquitously expresses Cre (ACTB-Cre

line) and may arrive at a mouse that expresses Cas9 in every cell t should only take the delivery

of chimeric RNA to induce genome editing in embryonic or adult mice. Interestingly if the

conditional Cas9 mouse is crossed with a mouse expressing Cre under a tissue specific promoter,

there should only be Cas9 in the tissues that also express Cre. This approach may be used to edit

the genome in only precise tissues by delivering chimeric RNA to the same tissue.

[00397] As mentioned above, transgenic animals are also provided, as are transgenic plants,

especially crops and algae. The transgenic plants may be useful in applications outside of

providing a disease model. These may include food or feed production through expression of,

for instance, higher protein carbohydrate, nutrient or vitamin levels than would normally be seen

in the wildtype. n this regard, transgenic plants, especially pulses and tubers, and animals,

especially mammals such as livestock (cows, sheep, goats and pigs), but a so poultry and edible

insects, are preferred.



[00398] Transgenic algae or other plants such as rape may be particularly useful in the

production of vegetable oi s or biofuels such as alcohols (especially methanol and ethanol), for

instance. These may be engineered to express or overexpress high levels of oil or alcohols for

use in the oil or biofuel industries.

Adeno associated virus (AAV)

[00399 In terms of in vivo deliver}', AAV is advantageous over other viral vectors for a

couple of reasons:

[00400] Low toxicity (this may be due to the purification method not requiring ultra

centrifugation of cell particles that can activate the immune response)

[00401] Low probability of causing msertional mutagenesis because it doesn't integrate into

the host genome.

[00402] AAV has a packaging limit of 4.5 or 4.75 Kb. This means that Cas9 as we l as a

promoter and transcription terminator have to be all fit into the same viral vector. Constructs

larger than 4.5 or 4.75 Kb will lead to significantly reduced virus production SpCas9 is quite

large, the gene itself is over 4.1 Kb, which makes it difficult for packing into AAV. Therefore

embodiments of the invention include utilizing homologs of Cas9 that are shorter. For example:

Species Cas9 Size
Corynebacter diphtheriae 3 2
Eubacterium ventriosum 3321
Streptococcus pasteurianus 3390
Lactobacillus farciminis 3378
Sphaerochaeta globus 3537
Azospiri l m B5 0 3504
Gluconaeetobacter diazotrophicus 3150
Neisseria cinerea 3246
Roseburia intestinalis 3420
Parvibaculum lavamentivorans 3 1
Staphylococcus aureus 3159
Nitratifraetor salsuginis DSM 1651 3396
Campylobacter lari CF89-12 3009
Streptococcus thermophilus LMD-9 3396

[00403] These species are therefore, in general, preferred Cas9 species. Applicants have

shown delivery and in vivo mouse brain Cas9 expression data.

[0Θ404] Two ways to package Cas9 coding nucleic acid molecules, e.g., DNA, into viral

vectors to mediate genome modification in vivo are preferred:



To achieve NHEJ-mediated gene knockout:

Single virus vector:

Vector containing two or more expression cassettes:

Promoter-Cas9 coding nucleic acid molecule -terminator

Promoter-gRNA 1-terminator

Promoter-gRNA2-terminator

Promoter-gRNA(N)-terminator (up to size limit of vector)

Double virus vector:

Vector 1 containing one expression cassette for driving the expression of Cas9

Promoter-Cas9 coding nucleic acid molecule-terminator

Vector 2 containing one more expression cassettes for driving the expression of one

or more guideRNAs

Promoter-gRNA] -terminator

Promoter-gRNA(N)-terminator (up to size limit of vector)

[00405] To mediate homology-directed repair: In addition to the single and double virus

vector approaches described above, an additional vector is used to deliver a homology-direct

repair template.

[0Θ406] Promoter used to drive Cas9 coding nucleic acid molecule expression can include:

AAV ITR can serve as a promoter: this is advantageous for eliminating the need for an additional

promoter element (which can take up space in the vector). The additional space freed up can be

used to drive the expression of additional elements (gRNA, etc.). Also, ITR activity is relatively

weaker, so can be used to reduce toxicity due to over expression of Cas9.

[ Θ407] For ubiquitous expression, can use promoters: CMV, CAG, CBh, PGK, SV40,

Ferritin heavy or light chains, etc.

[00408] For brain expression, can use promoters: Synapsinl for all neurons, CaMKJIalpha for

excitatory neurons, GAD67 or GAD65 or VGAT for GABAergic neurons, etc.

[00409] For liver expression, can use Albumin promoter

[0Θ410] For lung expression can use SP-B.

[00411] For endothelial cells, can use CA .

[00412] For hematopoietic cells can use IFNbeta or CD45.

[00413] For Osteoblasts can use OG-2.



[00414] Promoter used to drive guide RNA can include:

Pol III promoters such as U6 or H

Use of Pol II promoter and iiitronic cassettes to express gRNA.

[004 ] As to AAV, the AAV can be AAV , AAV2, AAV5 or any combination thereof. One

can select the AAV of the AAV with regard to the ceils to be targeted; e.g., one can select AAV

serotypes 1, 2, 5 or a hybrid or capsid AA l , AAV2, AAV5 or any combination thereof for

targeting brain or neuronal cells; and one can select AAV4 for targeting cardiac tissue. AAV8 is

useful for delivery to the liver. The above promoters and vectors are preferred individually.

[00416] RNA delivery is also a useful method of in vivo delivery. It is possible to deliver Cas9

and gRNA (and, for instance, HR repair template) into cells using liposomes or nanoparticles.

Thus delivery of the CR1SPR enzyme, such as a Cas9 and/or deliver}' of the RNAs of the

invention may be in RNA form and via microvesicles, liposomes or nanoparticles. For example,

Cas9 RNA and gRNA can be packaged into liposomal particles for delivery in vivo. Liposomal

transfection reagents such as lipofectamine from Life Technologies and other reagents on the

market can effectively deliver RNA molecules into the liver.

[00417] Enhancing NHEJ or HR efficiency is also helpful for delivery. It is preferred that

NHEJ efficiency is enhanced by co-expressing end-processing enzymes such as Trex2

(Dumitrache et a . Genetics. 201 1 August; 188(4): 787-797). it is preferred that HR efficiency is

increased by transiently inhibiting NHEJ machineries such as Ku70 and u86. HR efficiency can

also be increased by co-expressing prokaryotic or eukaryotic homologous recombination

enzymes such as RecBCD, RecA.

[00418] Various means of delivery are described herein, and further discussed in this section.

[00419] Viral delivery: The CRISPR enzyme, for instance a Cas9, and/or any of the present

RNAs, for instance a guide RNA, can be delivered using adeno associated virus (AAV),

lentivirus, adenovirus or other viral vector types, or combinations thereof. Cas9 and one or more

guide RNAs can be packaged into one or more viral vectors. In some embodiments, the viral

vector is delivered to the tissue of interest by, for example, an intramuscular injection, while

other times the viral delivery is via intravenous, transdermal, intranasal, oral, mucosal, or other

delivery methods. Such delivery may be either via a single dose, or multiple doses. One skilled

in the art understands that the actual dosage to be delivered herein may vary greatly depending

upon a variety of factors, such as the vector chose, the target cell, organism, or tissue, the general



condition of the subject to be treated, the degree of transformation/modification sought, the

administration route, the administration mode, the type of transformation/modification sought,

etc

[00420] Such a dosage may further contain, for example, a carrier (water, saline, ethanol,

glycerol, lactose, sucrose, calcium phosphate, gelatin, dextran, agar, pectin, peanut oil, sesame

oil, etc.), a diluent, a pharmaceutically-acceptable carrier (e.g., phosphate- buffered saline), a

pharmaceutically-acceptable exeipient, an adjuvant to enhance antigenicity, an

immunostimulatory compound or molecule, and/or other compounds known in the art. The

adjuvant herein may contain a suspension of minerals (alum, aluminum hydroxide, aluminum

phosphate) on which antigen is adsorbed; or water-in-oil emulsion in which antigen solution is

emulsified in oi l (MF-59, Freund's incomplete adjuvant), sometimes with the inclusion of killed

mycobacteria (Freund's complete adjuvant) to further enhance antigenicity (inhibits degradation

of antigen and/or causes influx of macrophages). Adjuvants also include immunostimufatory

molecules, such as cytokines, costimuiatory molecules, and for example, immunostimulatory

DMA or RNA molecules, such as CpG oligonucleotides. Such a dosage formulation is readily

ascertainable by one skilled in the art. The dosage may further contain one or more

pharmaceutically acceptable salts such as, for example, a mineral acid salt such as a

hydrochloride, a hydrobromide, a phosphate, a sulfate, etc.; and the salts of organic acids such as

acetates, propionates, malonates, benzoates, etc. Additionally, auxiliary substances, such as

wetting or emulsifying agents, p buffering substances, gels or gelling materials, flavorings,

colorants, microspheres, polymers, suspension agents, etc. may also be present herein. In

addition, one or more other conventional pharmaceutical ingredients, such as preservatives,

humectants, suspending agents, surfactants, antioxidants, anticaking agents, fillers, chelating

agents, coating agents, chemical stabilizers, etc. may also be present, especially if the dosage

form is a reconstitutabie form. Suitable exemplary ingredients include mieroerystalline cellulose,

carboxymethylceilulose sodium, poiysorbate 80, phenylethyi alcohol, chlorobutanol, potassium

sorbate, sorbic acid, sulfur dioxide, propyl gallate, the parabens, ethyl vanillin, glycerin, phenol,

parachlorophenoi gelatin, albumin and a combination thereof. A thorough discussion of

pharmaceutically acceptable excipients is available in REMINGTON'S PHARMACEUTICAL

SCIENCES (Mack Pub. Co., N.J. 1991) which is incorporated by reference herein.



[00421] In an embodiment herein the delivery is via an adenovirus, which may be at a single

booster dose containing at least 1 x 103 particles (also referred to as particle units, pu) of

adenoviral vector. In an embodiment herein the dose preferably is at least about 1 x 10°

particles (for example, about x 10 - 1 x O12 particles), more preferably at least about 1 x 10

particles, more preferably at least about 1 x 10 particles (e.g., about 1 x I0 - 1 x 10 particles or

about 1 x 10 - 1 x !O particles), and most preferably at least about 1 0 particles (e.g., about

1* x 109- x 10 ' particles or about 1 x 10 - 1 x 10 2 particles), or even at least about 1 x 10

particles (e.g., about 1 x 10 10 particles) of the adenoviral vector. Alternatively, the dose

comprises no more than about 1 x 10 4 particles, preferably no more than about 1 x 10°

particles, even more preferably no more than about 1 x 10 12 particles, even more preferably no

more than about 1 x particles, and most preferably no more than about 1 x 10 particles

(e.g., no more than about 1 x I O9 articles). Thus, the dose may contain a single dose of

adenoviral vector with, for example, about 1 x 106 particle units (pu), about 2 x ° pu, about 4 x

10° pu, about 1 x 10' pu, about 2 x 10 pu, about 4 x 0 '' pu, about 1 x O8 pu, about 2 x 10 pu,

about 4 x 8 pu, about 1 x 10 pu, about 2 x 09 pu, about 4 x 109 pu, about 1 x 1 pu, about 2

x 10 pu, about 4 x 10 pu, about 1 x 10 pu, about 2 x 10 pu, about 4 x 10 pu, about 1 x

10 " pu, about 2 x O12 pu, or about 4 x 10 12 pu of adenoviral vector. See, for example, the

adenoviral vectors in U.S. Patent No. 8,454,972 B2 to Nabel, et. al, granted on June 4, 2013;

incorporated by reference herein, and the dosages at col 29, lines 36-58 thereof. In an

embodiment herein, the adenovirus is delivered via multiple doses.

[00422] In an embodiment herein, the delivery is via an AAV. A therapeutically effective

dosage for in vivo delivery of the AAA'' to a human is believed to be in the range of from about

20 to about 50 ml of saline solution containing from about 1 x 10 to about 1 x 10 functional

AAV/ml solution. The dosage may be adjusted to balance the therapeutic benefit against any side

effects. In an embodiment herein, the AAV dose is generally in the range of concentrations of

from about 1 x 10 to 1 x O50 genomes AAV, from about 1 x 10 to I x 102 genomes AAV,

from about 1 x 10 0 to about 1 x ! Q genomes, or about 1 x 10 ' to about 1 x 10 6 genomes

AAV. A human dosage may be about 1 x I O13 genomes AAV. Such concentrations may be

delivered in from about 0 001 m l to about 00 ml, about 0.05 to about 50 ml, or about 0 to

about 25 ml of a carrier solution. Other effective dosages can be readily established by one of

ordinary skill in the art through routine trials establishing dose response curves. See, for



example, U.S. Patent No. 8,404,658 B2 to Hajjar, et al., granted on March 26, 2013, at col. 27,

lines 45-60.

[ Θ423] In an embodiment herein the delivery is via a plasmid. In such plasmid compositions,

the dosage should be a sufficient amount of plasmid to elicit a response. For instance, suitable

quantities of plasmid D A in plasmid compositions can be from about 0.1 to about 2 mg, or

from about 1 g to about 10 g.

[00424] The doses herein are based on an average 70 kg individual. The frequency of

administration is within the ambit of the dical or veterinary practitioner (e.g., physician,

veterinarian), or scientist skilled in the art.

Lentivirus

[00425 Lentiviruses are complex retroviruses that have the ability to infect and express their

genes in both mitotic and post-mitotic cells. The most commonly known lentivirus is the human

immunodeficiency virus (HIV), which uses the envelope glycoproteins of other viruses to target

a broad range of ceil types.

[00426] Lentiviruses may be prepared as follows. After cloning pCasESlO (which contains a

lentiviral transfer plasmid backbone), HEK293FT at low passage (p=5) were seeded in a T-75

flask to 50% confluence the day before transfection in DMEM with 0% fetal bovine serum and

without antibiotics. After 20 hours, media was changed to OptiMEM (serum-free) media and

transfection was done 4 hours later. Ceils were traiisfected with 0 g of lentiviral transfer

plasmid (pCasESlO) and the following packaging plasmids: 5 g of pMD2.G (VSV-g

pseudotype), and 7.5ug of psPAX2 (gag/pol/rev/tat). Transfection was done in 4mL OptiMEM

with a cationic lipid deliver}' agent (5()uL Lipofectamine 2000 and OOu Plus reagent). After 6

hours, the media was changed to antibiotic-free DMEM with 0% fetal bovine serum.

[00427] Lentivirus may be purified as follows. Viral supematants were harvested after 48

hours. Supematants were first cleared of debris and filtered through a 0.45um low protein

binding (PVDF) filter. They were then spun in a ultracentrifuge for 2 hours at 24,000 rpm. Viral

pellets were resuspended in 5Qu of D EM overnight at 4C. They were then aliquotted and

immediately frozen at -80C.

[00428] In another embodiment, minimal non-primate lentiviral vectors based on the equine

infectious anemia vims (EIAV) are also contemplated, especially for ocular gene therapy (see,

e.g., Balagaan, J Gene Med 2006; 8 : 275 - 285, Published online 2 1 November 2005 in Wiley



InterScience (www.interscience.wiley.com). DOT 10.1002/jgm.845). In another embodiment,

RetinoStat®, an equine infectious anemia virus-based lentiviral gene therapy vector that

expresses angiostatic proteins endostain and angiostatin that is delivered via a subretiiial

injection for the treatment of the web form of age-related macular degeneration is also

contemplated (see, e.g., Binley et al., HUMAN GENE THERAPY 23:980-991 (September

20 2)) may be modified for the CRISPR-Cas system of the present invention.

[00429] In another embodiment, self-inactivating lentiviral vectors with an siRNA targeting a

common exon shared by HIV tat/rev, a nucieolar-localizing TAR decoy, and an anti-CCR5-

specific hammerhead ribozyme (see, e.g., DiGiusto et al. (2010) Sci Transl Med 2:36ra43) may

be used/and or adapted to the CRISPR-Cas system of the present invention. A minimum of 2.5 x

06 CD34+ ceils per kilogram patient weight may be collected and prestimuiated for 16 to 20

hours in X V V 5 medium (Lonza) containing 2mML-giutamine stem cell factor (100 ng m ),

Flt-3 ligand (Flt-3L) (100 ng/ml), and thrombopoietin ( 0 ng/ml ) (CellGenix) at a density of 2 x

0° cells/ml. Prestimuiated cells may be transduced with lentiviral at a multiplicity of infection

of 5 for 16 to 24 hours in 75~cm tissue culture flasks coated with fibronectin (25 mg cm2)

(RetroNectin,T'akara Bio Inc.).

[00430] Lentiviral vectors have been disclosed as in the treatment for Parkinson's Disease,

see, e.g., US Patent Publication No. 20120295960 and US Patent Nos. 7303910 and 7351585.

Lentiviral vectors have a so been disclosed for the treatment of ocular diseases see e.g., US

Patent Publication Nos. 20060281 180, 20090007284, US201 0 117189; US20090017543;

US20070054961, US201003 17109. Lentiviral vectors have also been disclosed for delivery to

the train, see, e.g., US Patent Publication Nos. US201 10293571; US201 10293571,

US200400 13648, US20070025970, US200901 1 06 and US Patent No. US7259015.

R A delivery

[00431] RNA delivery: The CRISPR enzyme, for instance a Cas9, and/or any of the present

RNAs, for instance a guide RNA, can also be delivered in the form of RN A . Cas9 mRNA can be

generated using in vitro transcription. For example, Cas9 mRNA can be synthesized using a PGR

cassette containing the following elements: T7 promoter-kozak sequence (GCCACC)-Cas9-3 '

UTR from beta globin-polyA tail (a string of 120 or more adenines). The cassette can be used for

transcription by T7 polymerase. Guide RNAs can also be transcribed using in vitro transcription

from a cassette containing T7 promoter-GG-guide RNA sequence.



[00432] To enhance expression and reduce toxicity, the CRISPR enzyme and/or guide RNA

can be modified using pseudo-U or 5-Methyl-C.

[ Θ433] mRNA delivery methods are especially promising for liver delivery currently. In

particular, for AAV8 is particularly preferred for delivery to the liver.

Nanoparticles

[00434] CRISPR enzyme mRNA and guide RNA may b e delivered simultaneously using

nanoparticles or lipid envelopes.

[00435] For example, Su X, Fricke J , Kavanagh DG, Irvine DJ ("In vitro and in vivo mRNA

delivery using lipid-enveloped pH-responsive polymer nanoparticles" Mol Pharm. 20 Jun

6;8(3):774-87. doi: 10.1021/mpl00390w. Epub 20 Apr 1) describes biodegradable core-shell

structured nanoparticles with a poly ( amino ester) (PBAE) core enveloped b y a phospholipid

bilayer shell. These were developed for in vivo mRNA delivery. The pH-responsive PBAE

component was chosen to promote endosome disruption, while the lipid surface layer was

selected to minimize toxicity of the polycation core. Such are, therefore, preferred for delivering

RNA of the present invention.

[00436] In one embodiment, nanoparticles based on self assembling bioadhesive polymers are

contemplated, which may b e applied to oral delivery of peptides, intravenous delivery of

peptides and nasal delivery of peptides, all to the brain. Other embodiments, such as oral

absorption and ocular deliver of hydrophobic drugs are also contemplated. The molecular

envelope technology involves an engineered polymer envelope which is protected and delivered

to the site of the disease (see, e.g., Mazza, M . et a . ACSNano, 2013. 7(2): 1016-1026; Slew, A.,

et al. Mol Pharm, 2012. 9(1): 4-28; Lalatsa, A., et al. J Contr Rel, 2012. 161(2):523-36; Lalatsa,

A., et al., Mol Pharm, 2012. 9(6): 1665-80; Lalatsa, A., et al. Mol Pharm, 2012. 9(6): 1764-74;

Garrett, N ., et al. J Biophotonics, 2012. 5(5-6):458-68; Garrett, N.L., et al. J Raman Spect,

2012. 43(5):681-688; Ahmad, S., et al. J Royal Soc Interface 2010. 7:8423-33; Uehegbu, .F .

Expert Opin Drug Deiiv, 2006. 3(5):629-40; Qu, X.,et al. Biomacromolecules, 2006. 7(12):3452-

9 and Uehegbu, LF., et al. nt J Pharm, 200 1 224:1 85-199). Doses of about 5 mg/kg are

contemplated, with single or multiple doses, depending on the target tissue.

[00437] In one embodiment, nanoparticles that can deliver RNA to a cancer cell to stop tumor

growth developed b y Dan Anderson's lab at MIT may b e used/and or adapted to the CRISPR

Cas system of the present invention. In particular, the Anderson lab developed fully automated,



combinatorial systems for the synthesis, purification, characterization, and formulation of new

biomaterials and nanoformuiations. See, e.g., Alabi et a l ., Proc Natl Acad Sci U S A. 2013 Aug

r. \ 0 32):128 -6; Zhang et al., Adv Mater. 2013 Sep 6;25(33):4641-5; Jiang et al, Nano Lett.

2013 Mar 13; 13(3): 059-64; Karagiannis et al, ACS Nano. 20 2 Oct 23;6(10):8484-7;

Whitehead et al, ACS Nano. 20 2 Aug 28;6(8):6922-9 and Lee et al., Nat Nanotechnoi. 20 2

Ju 3;7(6):389-93.

[00438] US patent application 201 10293703 relates to lipidoid compounds are also

particularly useful in the administration of polynucleotides, which may be applied to deliver the

CRISPR Cas system of the present invention. In one aspect, the aminoalcohol lipidoid

compounds are combined with an agent to be delivered to a ce l or a subject to for

microparticles, nanoparticles, liposomes, or micelles. The agent to be delivered by the particles,

liposomes, or micelles may be in the form of a gas, liquid, or solid, and the agent may be a

polynucleotide, protein, peptide, or small molecule. The minoalcohol lipidoid compounds may

be combined with other aminoalcohol lipidoid compounds, polymers (synthetic or natural),

surfactants, cholesterol, carbohydrates, proteins, lipids, etc. to form the particles. These particles

may then optionally be combined with a pharmaceutical excipient to form a pharmaceutical

composition.

[00439] US Patent Publication No. 0 10293703 also provides methods of preparing the

aminoalcohol lipidoid compounds. One or more equivalents of an amine are allowed to react

with one or more equivalents of an epoxide-terminated compound under suitable conditions to

form an aminoalcohol lipidoid compound of the present invention. In certain embodiments, ail

the amino groups of the amine are fully reacted with the epoxide-terminated compound to form

tertiary amines. In other embodiments, ail the amino groups of the amine are not fully reacted

with the epoxide-terminated compound to form tertiary amines thereby resulting in primary or

secondary amines in the aminoalcohol lipidoid compound. These primary or secondary amines

are left as is or may be reacted with another electrophile such as a different epoxide-terminated

compound. As will be appreciated by one skilled in the art, reacting an amine with less than

excess of epoxide-terminated compound will result in a plurality of different aminoalcohol

lipidoid compounds with various numbers of tails. Certain amines may be ful ly functionalized

with two epoxide-derived compound tails while other molecules will not be completely

functionalized with epoxide-derived compound tails. For example, a diamine or polyamine may



include one, two, three, or four epoxide-derived compound tails off the various amino moieties

of the molecule resulting in primary, secondary, and tertiary amines. In certain embodiments, all

the amino groups are not fully fimctionalized. In certain embodiments, two of the same types of

epo ide-terminated compounds are used. In other embodiments, two or more different epoxide-

terminated compounds are used. The synthesis of the aminoaicohol lipidoid compounds is

performed with or without solvent, and the synthesis may be performed at higher temperatures

ranging from 30.-100 C , preferably at approximately 50.-90 C. The prepared aminoaicohol

lipidoid compounds may be optionally purified. For example, the mixture of aminoaicohol

lipidoid compounds may be purified to yield an aminoaicohol lipidoid compound with a

particular number of epoxide-derived compound tails. Or the mixture may be purified to yield a

particular stereo- or regioisomer. The aminoaicohol lipidoid compounds may also be alkylated

using an a ky halide (e.g., methyl iodide) or other alkylating agent, and/or they may be acyiated.

[00440] US Patent Publication No. 0 0293703 also provides libraries of aminoaicohol

lipidoid compounds prepared by the inventive methods. These aminoaicohol lipidoid compounds

may be prepared and/or screened using high-throughput techniques involving liquid handlers,

robots, microliter plates, computers, etc. In certain embodiments, the aminoaicohol lipidoid

compounds are screened for their ability to transfect polynucleotides or other agents (e.g.,

proteins, peptides, small molecules) into the cell.

[0Θ441] US Patent Publication No. 20 3030240 relates to a class of poly(beta-amino

alcohols) (PBAAs) has been prepared using combinatorial polymerization. The inventive PBAAs

may be used in biotechnology and biomedical applications as coatings (such as coatings of films

or multilayer films for medical devices or implants), additives, materials, excipients, non-

biofouling agents, micropatterning agents, and cellular encapsulation agents. When used as

surface coatings, these PBAAs elicited different levels of inflammation, both in vitro and in vivo,

depending on their chemical structures. The large chemical diversity of this class of materials

allowed us to identify polymer coatings that inhibit macrophage activation in vitro. Furthermore,

these coatings reduce the recruitment of inflammatory cells, and reduce fibrosis, following the

subcutaneous implantation of carboxylated polystyrene icro articles. These polymers may be

used to form polyelectroiyte complex capsules for cell encapsulation. The invention may also

have many other biological applications such as antimicrobial coatings, DNA or siR A delivery,



and stem cell tissue engineering. The teachings of US Patent Publication No. 20130302401 may

be applied to the CRISPR Cas system of the present invention.

[00442] In another embodiment, lipid nanoparticles (LNPs) are contemplated. In particular, an

antitransthyretin small interfering RNA encapsulated in lipid nanoparticles (see, e.g., Coelho et

al, N Engl J Med 2013;369:819-29) may be applied to the CRISPR Cas system of the present

invention. Doses of about 0.01 to about g per kg of body weight administered intravenously

are contemplated. Medications to reduce the risk of infusion-related reactions are contemplated,

such as dexamethasone, acetampmophen, diphenhydramine or cetirizine, and ranitidine are

contemplated. Multiple doses of about 0.3 mg per kilogram every 4 weeks for five doses are also

contemplated.

[00443] LNPs have been shown to be highly effective in delivering siRNAs to the liver (see,

e.g., Tabemero et al, Cancer Discovery, April 2013, Vol. 3, No. 4, pages 363-470) and are

therefore contemplated for delivering CRISPR Cas to the liver. A dosage of about four doses of

6 mg kg of the LNP every two weeks may be contemplated. Tabemero et al. demonstrated that

tumor regression was observed after the first 2 cycles of LNPs dosed at 0.7 mg/kg, and by the

end of 6 cycles the patient had achieved a partial response with complete regression of the lymph

node metastasis an substantial shrinkage of the liver tumors. A complete response was obtained

after 40 doses in this patient, who has remained in remission and completed treatment after

receiving doses over 26 months. Two patients with RCC and extrahepatic sites of disease

including kidney, lung, and lymph nodes that were progressing following prior therapy with

VEGF pathway inhibitors had stable disease at all sites for approximately 8 to 2 months, and a

patient with PNET and liver metastases continued on the extension study for 18 months (36

doses) with stable disease.

[00444] However, the charge of the LNP must be taken into consideration. As cationic lipids

combined with negatively charged lipids to induce nonbilayer structures that facilitate

intracellular delivery. Because charged LNPs are rapidly cleared from circulation following

intravenous injection, ionizable cationic lipids with p a values below 7 were developed (see,

e.g., Rosin et al, Molecular Therapy, vol. 19, no. 2 , pages 1286-2200, Dec. 20 ) . Negatively

charged polymers such as siRNA oligonucleotides may be loaded into LNPs at low pH values

(e.g., pH 4) where the ionizable lipids display a positive charge. However, at physiological pH

values, the LNPs exhibit a low surface charge compatible with longer circulation times. Four



species of ionizabie eationie lipids have been focused upon, namely l ,2-dilmeoyl~3-

dimethylammonium-propane (DLinDAP), l,2-dilinoleyloxy-3-N,N-dimethylaminopropane

(DLinDMA), l,2-dilinoleyloxy-keto-N,N-dimethyl-3-aminopropane (DLinKDMA), and 1,2-

dilmoIeyl-4-(2-dimethylaminoethyl)-[l,3]-dioxoiane (DLmKC2-DM A) t has been shown that

LNP siRNA systems containing these lipids exhibit remarkably different gene silencing

properties in hepatocytes in vivo, with potencies varying according to the series DLinKC2-

DMA>DLinKDMA>DLinDMA>>DLinDAP employing a Factor VII gene silencing model (see,

e.g., Rosin et a , Molecular Therapy, vol. 19, no. 12, pages 1286-2200, Dec. 201 1). A dosage of

1 g 'm levels may be contemplated, especially for a formulation containing DLinKC2-DMA.

[00445] Preparation of LNPs and CRISPR Cas encapsulation may be used/and or adapted

from Rosin et al, Molecular Therapy, vol. 19, no. 12, pages 1286-2200, Dec. 20 ) . The eationie

lipids ,2-dilineoyl-3-dimethylarnmonium-propane (DLinDAP), ,2-dilinoleyloxy-3-N,N-

dimethylaminopropane (DLinDMA), l ,2-dilinoleyloxyketo-N,N-dimethyl-3-aminopropane

(DLinK-DMA), l,2-dilmoieyl-4~(2-dimethylaminoethyl)~[L3]-dioxoiaiie (DLinKC2-DMA), (3-

o~[2" -(methoxypolyethyleneglycol 2000) succmoyl]-l ,2-dimyristoyl-sn-glycol (PEG-S-DMG),

and R-3-[(co-methoxy-poly(ethylene glycol)2000) carbamoyl]-l,2-dimyristyloxlpropyl-3-amine

(PEG-C-DOMG) may be provided by Tekmira Pharmaceuticals (Vancouver, Canada) or

synthesized. Cholesterol may be purchased from Sigma (St Louis, MO). The specific CRISPR

Cas RNA may be encapsulated in LNPs containing DLinDAP, DLinDMA, DLinK-DMA, and

DLinKC2-DMA (eationie lipid:DSPC:CHOL: PEGS-DMG or PEG-C-DOMG at 40:10:40:10

molar ratios). When required, 0.2% SP-DiOC18 (mvitrogen, Burlington, Canada) may be

incorporated to assess cellular uptake, intracellular delivery, and biodistribution. Encapsulation

may be performed by dissolving lipid mixtures comprised of eationie

lipid:DSPC:cholestero :PEG-c-DOMG (40:10:40:10 molar ratio) in ethanol to a final lipid

concentration of 10 mmo . This ethanol solution of lipid may be added drop-wise to 50 mmol/1

citrate, pH 4.0 to form multilamellar vesicles to produce a final concentration of 30% ethanol

vol/vol . Large unilamellar vesicles may be formed following extrusion of multilamellar vesicles

through two stacked 80 nm Nuclepore polycarbonate filters using the Extruder (Northern Lipids,

Vancouver, Canada). Encapsulation may be achieved by adding RNA dissolved at 2 mg/ml in 50

mmol/1 citrate, pH 4.0 containing 30% ethanol vol/vol drop-wise to extruded preformed large

unilamellar vesicles and incubation at 3 1 °C for 30 minutes with constant mixing to a final



RNA/lipid weight ratio of 0.06/1 wt/wt. Removal of ethanol and neutralization of formulation

buffer were performed by dialysis against phosphate-buffered saline (PBS), pH 7.4 for 16 hours

using Spectra/Por 2 regenerated cellulose dialysis membranes. Nanoparticle size distribution

may be determined by dynamic light scattering using a NICOMP 370 particle sizer, the

vesicle/intensity modes, and Gaussian fitting (Nicomp Particle Sizing, Santa Barbara, CA). The

particle size for all three LNP systems may be -70 nm in diameter. siRNA encapsulation

efficiency may be determined by removal of free siRNA using VivaPureD MiniH columns

(Sartorius Stedim Biotech) from samples collected before and after dialysis. The encapsulated

RNA may be extracted from the eluted nanoparticles and quantified at 260 nm. RN A to lipid

ratio was determined by measurement of cholesterol content in vesicles using the Cholesterol E

enzymatic assay from Wako Chemicals USA (Richmond, VA).

[ΘΘ446] Preparation of large LNPs may be used/and or adapted from Rosin et al, Molecular

Therapy, vol. 19, no. 12, pages 1286-2200, Dec. 20 . A lipid premix solution (20.4 g m total

lipid concentration) may be prepared in ethanol containing DLinKC2-DMA, DSPC, and

cholesterol at 50:10:38.5 molar ratios. Sodium acetate may be added to the lipid premix at a

molar ratio of 0.75:1 (sodium acetate:DLinKC2-DMA). The lipids may be subsequently

hydrated by combining the mixture with 1.85 volumes of citrate buffer (10 mmol/1, pH 3.0) with

vigorous stirring, resulting in spontaneous liposome formation in aqueous buffer containing 35%

ethanol. The liposome solution may be incubated at 37 °C to allow for time-dependent increase

in particle size. Aliquots may be removed at various times during incubation to investigate

changes in liposome size by dynamic light scattering (Zetasizer Nano ZS, Malvern Instruments,

Worcestershire, UK). Once the desired particle size is achieved, an aqueous PEG lipid solution

(stock = 0 mg/ml PEG-DMG in 35% (vol/vol) ethanol) may be added to the liposome mixture

to yield a final PEG molar concentration of 3.5% of total lipid. Upon addition of PEG-lipids, the

liposomes should their size, effectively quenching further growth. RNA may then be added to the

empty liposomes at an siRNA to total lipid ratio of approximately 1:10 (w wt), followed by

incubation for 30 minutes at 37 °C to form loaded LNPs. The mixture may be subsequently

dialyzed overnight in PBS and filtered with a 0.45- µ η syringe filter.

[00447 Spherical Nucleic Acid (SNA™) constructs and other nanoparticles (particularly gold

nanoparticles) are also contemplate as a means to delivery CRISPR/Cas system to intended

targets. Significant data show that AuraSense Therapeutics' Spherical Nucleic Acid (SNA™)



constructs, based upon nucleic aeid-funetionalized gold nanoparticles, are superior to alternative

platforms based on multiple key success factors, such as:

[ Θ448] High in vivo stability. Due to their dense loading, a majority of cargo (DNA or

siRNA) remains bound to the constructs inside cells, conferring nucleic acid stability and

resistance to enzymatic degradation.

[00449 Deliverability. For all cell types studied (e.g., neurons, tumor cell lines, etc.) the

constructs demonstrate a transfection efficiency of 99% with no need for carriers or transfection

agents.

[00450] Therapeutic targeting. The unique target binding affinity and specificity of the

constnicts allow exquisite specificity for matched target sequences (i.e., limited off-target

effects)

[0Θ451] Superior efficacy. The constructs significantly outperform leading conventional

transfection reagents (Lipofectamine 2000 and Cytofectm).

[0 452] Low toxicity. The constnicts can enter a variety of cultured cells, primary cells, and

tissues with no apparent toxicity.

[00453] No significant immune response. The constructs elicit minimal changes in global

gene expression as measured by whole-genome microarray studies and cytokine-specific protein

assays.

[0Θ454] Chemical tailorabiiity. Any number of single or combinatorial agents (e.g., proteins,

peptides, small molecules) can be used to tailor the surface of the constructs.

[0Θ455] This platform for nucleic acid-based therapeutics may be applicable to numerous

disease states, including inflammation and infectious disease, cancer, skin disorders and

cardiovascular disease.

[00456] Citable literature includes: Cutler et al.,. J . Am. C em . Soc 201 1 133:9254-9257,

Hao et al., Small. 20 7:3158-3162, Zhang et al., ACS Nano. 20 5:6962-6970, Cutler et al, J .

Am. Chem. Soc. 2012 134:1376-1391, Young et al.,. Nano Lett. 2012 12:3867-71, Zheng et al,

Proc. Natl. Acad. Sci. USA. 20 2 109:1 1975-80, Mirkin, Nanomedicine 20 7:635-638 Zhang

et al., J . Am. Chem. Soc. 2012 134:16488-1691, Weintraub, Nature 2013 495:S14-S16, Choi et

al., Proc. Natl. Acad. Sci. USA. 20 3 110(1 9):7625-7630, Jensen et al., Sci. Trans! . Med. 5,

209ral52 (2013) and Mirkin, et al, Small, doi.org/i0.1002/smil.201302143.



[00457] Self-assembling nanoparticies with siRNA may be constructed with

polyethyleneimine (ΡΕΓ) that is PEGylated with an Arg-Gly-Asp (RGD) peptide ligand attached

at the distal end of the polyethylene glycol (PEG), for example as a means to target tumor

neovasculature expressing integrins and used to deliver siRNA inhibiting vascular endothelial

growth factor receptor-2 (VEGF R2.) expression and thereby tumor angiogenesis (see, e.g.,

Schiffelers et a!., Nucleic Acids Research, 2004, Vol. 32, No. 19). a op exes may be prepared

by mixing equal volumes of aqueous solutions of cationic polymer and nucleic acid to give a net

molar excess of ionizabie nitrogen (polymer) to phosphate (nucleic acid) over the range of 2 to 6 .

The electrostatic interactions between cationic polymers and nucleic acid resulted in the

formation of polyplexes with average particle size distribution of about 00 nm, hence referred

to here as nanoplexes. A dosage of about 00 to 200 mg of CRISPR Cas is envisioned for

delivery in the self-assembling nanoparticies of Schiffelers et a .

[00458] The nanoplexes of Bart!ett et al. (PNAS, September 25, 2007,vol. 104, no. 39) may

also be applied to the present invention. The nanoplexes of Bartlett et al. are prepared by mixing

equal volumes of aqueous solutions of catiomc polymer and nucleic acid to give a net molar

excess of ionizabie nitrogen (polymer) to phosphate (nucleic acid) over the range of 2 to 6 . The

electrostatic interactions between cationic polymers and nucleic acid resulted in the formation of

polyplexes with average particle size distribution of about 100 nm, hence referred to here as

nanoplexes. The DOTA-siRNA of Bartlett et al. was synthesized as follows: 1,4,7,10-

tetraazacyclododecane- 1,4,7, 10-tetraacetic acid mono(N-hydroxysuccinimide ester) (DOTA-

NHSester) was ordered from Macrocyclics (Dallas, TX). The amine modified RNA sense strand

with a 100-fold molar excess of DOTA-NBS-ester in carbonate buffer (pH 9) was added to a

microcentrifuge tube. The contents were reacted by stirring for 4 h at room temperature. The

DOTA-RNAsense conjugate was ethanoi-precipitated, resuspended in water, an annealed to the

unmodified antisense strand to yield DOTA-siRN A. Ail liquids were pretreated with Chelex-100

(Bio-Rad, Hercules, CA) to remove trace metal contaminants. Tf-targeted and nontargeied

siRNA nanoparticies may be formed by using cyclodextrin-eontaming polycations. Typically,

nanoparticies were formed in water at a charge ratio of 3 (+/-) and an siRNA concentration of 0.5

g/liter. One percent of the adamantane-PEG molecules on the surface of the targeted

nanoparticies were modified with Tf (adamantane-PEG-Tf). The nanoparticies were suspended

in a 5% (wt/vol) glucose carrier solution for injection .



[00459] Davis et a . (Nature, Vol 464, 1 April 2010) conducts a siRNA clinical trial that uses

a targeted nanoparticle-de livery system (clinical trial registration number NCT00689065).

Patients with solid cancers refractory to standard-of-care therapies are administered doses of

targeted nanoparticles on days 1, 3, 8 and 0 of a 21-day cycle by a 30-min intravenous infusion.

The nanoparticles consist of a synthetic delivery system containing: ( ) a linear, cyclodextrin-

based polymer (CDP), (2) a human transferrin protein (TF) targeting ligand displayed on the

exterior of the nanoparticle to engage TF receptors (TFR) on the surface of the cancer cel ls, (3) a

hydrophilic polymer (polyethylene glycol (PEG) used to promote nanoparticle stability in

biological fluids), and (4) siRNA designed to reduce the expression of the RRM2 (sequence used

i the clinic was previously denoted siR2B+5). The TFR has long been known to be upregulated

in malignant cells, and RRM2 is an established anti-cancer target. These nanoparticles (clinical

version denoted as CALAA-01) have been shown to be well tolerated in multi-dosing studies in

non-human primates. Although a single patient with chronic myeloid leukaemia has been

administered siRNAby liposomal delivery, Davis et a .' s clinical trial is the initial human trial to

systemicaliy deliver siRNA with a targeted delivery system and to treat patients with solid

cancer. To ascertain whether the targeted delivery system can provide effective delivery of

functional siRNA to human tumours, Davis et al. investigated biopsies fr o three patients from

three different dosing cohorts; patients A, B and C, all of whom had metastatic melanoma and

received CALAA-01 doses of 8, 24 and 30 mg m siRNA, respectively. Similar doses may also

be contemplated for the CRISP R Cas system of the present invention. The deliver)' of the

invention may be achieved with nanoparticles containing a linear, cyclodextrin-based polymer

(CDP), a human transferrin protein (TF) targeting ligand displayed on the exterior of the

nanoparticle to engage TF receptors (TFR) on the surface of the cancer cells and/or a hydrophilic

polymer (for example, polyethylene glycol (PEG) use to promote nanoparticle stability in

biological fluids).

Exosomes

[00460] Exosomes are endogenous nano-vesicles that transport RNAs and proteins which can

deliver short interfering (si)RNA to the brain in mice. To reduce immunogenicity, Alvarez -Erviti

et al. (20 , Nat Biotechnol 29: 34 ) used self-derived dendritic cells for exosome production.

Targeting was achieved by engineering the dendritic ceils to express Lamp2b, an exosomal

membrane protein, fused to the neuron-specific RVG pep†ide3. Purified exosomes were loaded



with exogenous siRNA by electroporation. Intravenously injected RVG-targeted exosomes

delivered GAPDH siRNA specifically to neurons, microglia, oligodendrocytes in the brain,

resulting in a specific gene knockdown. Pre-exposure to RVG exosomes did not attenuate

knockdown, and non-specific uptake in other tissues was not observed. The therapeutic potential

of exosome-mediated siRNA delivery was demonstrated by the strong mRNA (60%) and protein

(62%) knockdown of BACE1, a therapeutic target in Alzheimer's disease.

[00461] To obtain a pool of immunologically inert exosomes, Alvarez-Erviti et a . harvested

bone marrow from inbred C57BL/6 mice with a homogenous major histocompatibility complex

(MHC) haplotype. As immature dendritic ceils produce large quantities of exosomes devoid of

T-cell activators such as M C- and CD86, Alvarez-Erviti et al. selected for dendritic cells with

granulocyte/macrophage-colony stimulating factor (GM-CSF) for 7 d . Exosomes were purified

from the culture supernatant the following day using well-established uitracentrifugatioii

protocols. The exosomes produced were physically homogenous, with a size distribution peaking

at 80 m in diameter as determined by naiioparticle tracking analysis (NTA) and electron

microscopy. Aivarez-Endti et a obtained 6-12 g of exosomes (measured based on protein

concentration) per 06 cells.

[00462] Next, Aivarez-Endti et al. investigated the possibility of loading modified exosomes

with exogenous cargoes using electroporation protocols adapted for nanoscale applications. As

electroporation for membrane particles at the nanometer scale is not well-characterized,

nonspecific Cy5-labeled siRNA was used for the empirical optimization of the electroporation

protocol. The amount of encapsulated siRNA was assayed after uitracentrifugatioii and lysis of

exosomes. Electroporation at 400 V and 125 µ resulted in the greatest retention of siRNA and

was used for ail subsequent experiments.

[00463] Alvarez-Erviti et al. administered 50 g of each BACE1 siRNA encapsulated in 150

g of RVG exosomes to normal C57BL/6 mice and compared the knockdown efficiency to four

controls: untreated mice, mice injected with RVG exosomes only, mice injected with BACE1

siRNA complexed to an in vivo cationic liposome reagent and mice injected with BACE1 siRNA

complexed to RVG-9R, the RVG pep tide conjugated to 9 D-arginines that electrostatically binds

to the siRNA. Cortical tissue samples were analyzed 3 d after administration and a significant

protein knockdown (45%. P < 0.05, versus 62%, P < 0.01) in both siRNA-RVG-9R-treated and

siRNARVG exosome-treated mice was observed, resulting from a significant decrease in



BACE1 rnRNA levels (66% [+ or ~] 15%, P < 0 001 and 61% [+ or -] 13% respectively, P <

0.01). Moreover, Applicants demonstrated a significant decrease (55%, P < 0.05) in the total

[beta] -amyloid 1-42 levels, a main component of the amyloid plaques in Alzheimer's pathology,

in the RVG-exosome-treated animals. The decrease observed was greater than the β-amyloid -

40 decrease demonstrated in normal mice after intraventricular injection of BACE1 inhibitors.

Alvarez- Erviti et al carried out 5'-rapid amplification of cDNA ends (RACE) on BACE1

cleavage product, which provided evidence of RNAi-mediated knockdown by the siRNA.

[00464] Finally, Alvarez-Erviti et al. investigated whether siRNA-RVG exosomes induced

immune responses in vivo by assessing IL-6, IP- 10, TNFa and IFN-a serum concentrations.

Following siRNA-RVG exosome treatment, nonsignificant changes in al cytokines were

registered similar to siRNA-transfection reagent treatment in contrast to siRN.A~RVG-9R, which

potently stimulated IL-6 secretion, confirming the immunologically inert profile of the exosome

treatment. Given that exosomes encapsulate only 20% of siRNA, delivery with RVG-exosome

appears to be more efficient than RVG-9R delivery as comparable niRNA knockdown and

greater protein knockdown was achieved with fivefold less siRNA without the corresponding

level of immune stimulation. This experiment demonstrated the therapeutic potential of RVG-

exosome technology, which is potentially suited for long-term silencing of genes related to

neurodegenerative diseases. The exosome delivery system of Alvarez-Erviti et al. may be applied

to deliver the CRISPR-Cas system of the present invention to therapeutic targets, especially

neurodegenerative diseases. A dosage of about 100 to 1000 mg of CRISPR Cas encapsulated in

about 100 to 1000 mg of RVG exosomes may be contemplated for the present invention.

[00465] El-Andaloussi et al (Nature Protocols 7,2 12-2126(2012)) discloses how exosomes

derived from cultured ceils can be harnessed for delivery of siRNA in vitro and in vivo. This

protocol first describes the generation of targeted exosomes through transfection of an expression

vector, comprising an exosomal protein fused with a peptide ligand. Next, El-Andaloussi et al.

explain how to purify and characterize exosomes from transfected cell supernatant. Next, El-

Andaloussi et al. detail cnicial steps for loading siRNA into exosomes. Finally, El-Andaloussi et

al. outline how to use exosomes to efficiently deliver siRNA in vitro and in vivo in mouse brain.

Examples of anticipated results in which exosome-mediated siRNA delivery is evaluated by

functional assays and imaging are also provided. The entire protocol takes ~ 3 weeks. Delivery or



administration according to the invention may be performed using exosomes produced from self-

derived dendritic cells.

[ Θ466] In another embodiment, the plasma exosomes of Wahlgren et al. (Nucleic Acids

Research, 2012, Vol. 40, No. e 0) are contemplated. Exosomes are nano-sized vesicles (30

90nm in size) produced by many cell types, including dendritic ceils (DC), B cells, T cells, mast

cells, epithelial cells and tumor cells. These vesicles are formed by inward budding of late

endosomes and are then released to the extracellular environment upon fusion with the plasma

membrane. Because exosomes naturally carry RNA between cells, this property might be useful

in gene therapy.

[00467] Exosomes from plasma are prepared by centrifugation of buffy coat at 900g for 20

min to isolate the plasma followed by harvesting cell supernatants, centrifuging at 300g for

mi to eliminate cells and at 16 500g for 30 min followed by filtration through a 0.22 mm filter.

Exosomes are pelleted by ultracentrifugation at 120 OOOg for70 min. Chemical transfection of

siRNA into exosomes is carried out according to the manufacturer's instructions in RNAi

Buman/Mouse Starter Kit (Quiagen, Hilden, Germany). siRNA is added to 100 ml PBS at a final

concentration of 2 mmoi/ml. After adding HiPerFect transfection reagent, the mixture is

incubated for 10 min at R T . In order to remove the excess of micelles, the exosomes are re-

isolated using aidehyde/sulfate latex beads. The chemical transfection of CRISPR Cas into

exosomes may be conducted similarly to siRNA. The exosomes may be co -cultured with

monocytes and lymphocytes isolated from the peripheral blood of healthy donors. Therefore, it

may be contemplated that exosomes containing CRISPR Cas may be introduced to monocytes

and lymphocytes of and autologously reintroduced into a human. Accordingly, delivery or

administration according to the invention may beperformed using plasma exosomes.

Liposomes

[00468] Delivery or administration according to the invention can be performed with

liposomes. Liposomes are spherical vesicle structures composed of a uni- or multilamellar lipid

bilayer surrounding internal aqueous compartments and a relatively impermeable outer lipophilic

phospholipid bilayer. Liposomes have gained considerable attention as drug delivery carriers

because they are biocompatible, nontoxic, can deliver both hydrophilie and lipophilic drug

molecules, protect their cargo from degradation by plasma enzymes, and transport their load

across biological membranes and the blood brain barrier (BBB) (see, e.g., Spuch and Navarro,



Journal of Drug Delivery, vol. 20 1, Article ID 469679, 12 pages, 201 .

doi: 10 .1 55/20 1 Z469679 for review).

[ Θ469] Liposomes can be made from several different types of lipids; however,

phospholipids are most commonly used to generate liposomes as d g carriers. Although

liposome formation is spontaneous when a lipid fi m is mixed with a aqueous solution, it can

also be expedited by applying force in the form of shaking by using a homogenizer, sonicator, or

an extrusion apparatus (see, e.g., Spuch and Navarro, Journal of Drug Delivery, vol. 201 ,

Article ID 469679, 12 pages, 201 i . doi:10.1 155/201 1/469679 for review).

[00470] Several other additives may be added to liposomes in order to modify their structure

and properties. For instance, either cholesterol or sphingomyelin may be added to the liposomal

mixture in order to help stabilize the liposomal structure and to prevent the leakage of the

liposomal inner cargo. Further, liposomes are prepared from hydrogenated egg

phosphatidylcholine or egg phosphatidylcholine, cholesterol, and dicetyl phosphate, and their

mean vesicle sizes were adjusted to about 50 and 100 m. (see e.g., Spuch and Navarro, Journal

of Drug Deliver}', vol. 201 1, Article ID 469679, 12 pages, 201 1 . doi: 0.1 55/201 1/469679 for

review).

[00471] Conventional liposome formulation is mainly comprised of natural phospholipids and

lipids such as l,2-distearoryl-sn-glycero-3-phosphatidyl choline (DSPC), sphingomyelin, egg

phosphatidylcholines and monosialoganglioside. Since this formulation is made up of

phospholipids only, liposomal formulations have encountered many chal lenges, one of the ones

being the instability in plasma. Several attempts to overcome these challenges have been made

specifically in the manipulation of the lipid membrane. One of these attempts focused on the

mampulation of cholesterol. Addition of cholesterol to conventional formulations reduces rapid

release of the encapsulated bioactive compound into the plasma or 1,2-dioleoyl-sn-glycero-3-

phosphoethanolamine (DOPE) increases the stability (see, e.g., Spuch and Navarro, Journal of

Drug Delivery, vol. 201 1, Article ID 469679, 12 pages, 201 1. doi: 0 .1155/20 1/469679 for

review).

[00472] In a particularly advantageous embodiment, Trojan Horse liposomes (also known as

Molecular Trojan Horses) are desirable and protocols may be found at

http://cshprotoa>is.cshfp.org/content/2010/4/pdb.prot5407.1ong. These particles allow delivery of

a transgene to the entire brain after an intravascular injection. Without being bound by limitation.



it is believed that neutral lipid particles with specific antibodies conjugated to surface allow

crossing of the blood brain barrier via endocytosis. Applicant postulates utilizing Trojan Horse

Liposomes to deliver the CRISPR family of nucleases to the brain via an intravascular injection,

which would allow whole brain transgenic animals without the need for embryonic

manipulation. About 1-5 g of DNA may be contemplated for in vivo administration in liposomes.

[00473 In another embodiment, the CRISPR Cas system may be administered in liposomes,

such as a stable nucleie-acid-lipid particle (SNALP) (see, e.g., Morrissey et al., Nature

Biotechnology, Vol. 23, No. 8, August 2005). Daily intravenous injections of about 1, 3 or 5

mg/kg/day of a specific CRISPR Cas targeted in a SNALP are contemplated. The daily treatment

may be over about three days and then weekly for about five weeks. In another embodiment, a

specific CRISPR Cas encapsulated SNALP) administered by intravenous injection to at doses of

abpit 1 or 2.5 mg kg are also contemplated (see, e.g., Zimmerman et al., Nature Letters, Vol.

441, 4 May 2006). The SNALP formulation may contain the lipids 3-N-

[(wmethoxypoly(ethylene glycol) 2000) carbamoyl] - ! ,2-dimyristyloxy-propylamine (PEG-C

DMA), ,2-dilinoieyloxy-N,N-dimethyi-3-aminopropane (DLmDMA), 1,2-distearoyl-sn-

glyeero-3-phosphocholine (DSPC) and cholesterol, in a 2:40:10:48 molar per cent ratio (see, e.g.,

Zimmerman et al., Nature Letters, Vol. 441, 4 May 2006).

[0 474 In another embodiment, stable nucleic-acid-!ipid particles (SNALPs) have proven to

be effective delivery molecules to highly vascularized HepG2-derived liver tumors but not in

poorly vascularized CT- 6 derived liver tumors (see, e.g., Li, Gene Therapy (2012) 9, 775-

780). The SNALP liposomes may be prepared by formulating D-Lin-DMA and PEG-C-DMA

with distearoylphosphatidylcholine (DSPC), Cholesterol and siR A using a 25:1 lipid/siRNA

ratio and a 48/40/10/2 molar ratio of Cholesterol/D-Lin-DMA/DSPC/PEG-C-DMA. The resulted

SNALP liposomes are about 80-100 nm in size.

[00475] In yet another embodiment, a SNALP may comprise synthetic cholesterol (Sigma-

Aldrich, St Louis, MO, USA), dipalmitoylphosphatidylcholine (Avanti Polar Lipids, Alabaster,

AL, USA), 3-N-[(w-methoxy polyiethylene glycol)2000)carbamoyl]-l,2-

dimyrestyloxypropylamine and cationic l,2-dilinoleyloxy-3-N,NdimethylaminopiOpane (see,

e.g., Geisbert et al, Lancet 2010; 375: 1896-905) A dosage of about 2 mg/kg total CRISPR Cas

per dose administered as, for example, a bolus intravenous infusion may be contemplated.



[00476] In yet another embodiment, a SNALP may comprise synthetic cholesterol (Sigma-

Aldrich), l,2-distearoyl-sn-glycero-3-phosphocholine (DSPC; Avanti Polar Lipids inc.), PEG-

cDMA, and l,2-dilinoleyloxy-3-(N;N-dimethyl)aminopropane (DLinDMA) (see, e.g., Judge, J .

Clin invest. 19:661 -673 (2009)). Formulations used for in vivo studies may comprise a final

lipid/RNA mass ratio of about 9:1.

[00477 The safety profi le of RNAi nanomedicines has been reviewed by Barros and Go! lob

of Alnylam Pharmaceuticals (see, e.g., Advanced Drug Delivery Reviews 64 (2012) 1730-1737).

The stable nucleic acid lipid particle (SNALP) is comprised of four different lipids — an

ionizable lipid (DLinDMA) that is cationic at low pH, a neutral helper lipid, cholesterol, and a

diffusible polyethylene glycol (PEG)-lipid. The particle is approximately 80 n in diameter and

is charge-neutral at physiologic pH. During formulation, the ionizable lipid serves to condense

lipid with the anionic siR A during particle formation. When positively charged under

increasing!)' acidic endosomal conditions, the ionizable lipid also mediates the fusion of SNALP

with the endosomal membrane enabling release of siRNA into the cytoplasm. The PEG-lipid

stabilizes the particle and reduces aggregation during formulation, and subsequently provides a

neutral hydrophilic exterior that improves pharmacokinetic properties.

[00478] To date, two clinical programs have been initiated using SNALPsiRNA formulations.

Tekmira Pharmaceuticals recently completed a phase I single-dose study of SNALP-ApoB in

adult volunteers with elevated LDL cholesterol. ApoB is predominantly expressed in the liver

and jejunum and is essential for the assembly and secretion of VLDL and LDL Seventeen

subjects received a single dose of SNALP-ApoB (dose escalation across 7 dose levels). There

was no evidence of liver toxicity (anticipated as the potential dose-limiting toxicity based on

preclinical studies). One (of two) subjects at the highest dose experienced flu-like symptoms

consistent with immune system stimulation, and the decision was made to conclude the trial.

[00479] Alnylam Pharmaceuticals has similarly advanced ALN-TTR01, which employs the

SNALP technology described above and targets hepatocyte production of both mutant and wild-

type TTR to treat TTR amyloidosis (ATTR). Three ATTR syndromes have been described:

familial amyloidotic polyneuropathy (FAP) and familial amyloidotic cardiomyopathy (FAC) —

both caused by autosomal dominant mutations in TTR; and senile systemic amyloidosis (SSA)

cause by wildtype TTR. A placebo-controlled, single dose-escalation phase I trial of ALN-

TTR01 was recently completed in patients with ATTR. ALN-TTR01 was administered as a 15-



minute IV infusion to 3 patients (23 with study drug and 8 with placebo) within a dose range of

0.01 to 1.0 mg/kg (based on siRNA). Treatmentwaswell tolerated with no significant increases in

liver function tests. Infusion-related reactions were noted in 3 of 23 patients at>0.4 mg/kg; all

responded to slowing of the infusion rate and all continued on study. Minimal and transient

elevations of semm cytokines IL-6, IP- 0 and IL-lra were noted in two patients at the highest

dose of mg/kg (as anticipated from preclinical and HP studies). Lowering of serum TTR, the

expected pharmacodynamics effect of ALN-TTR01, was observed at 1 mg/kg.

[00480] In yet another embodiment, a SNALP may be made by solubilizing a cationic lipid,

DSPC, cholesterol and PEG-lipid were solubilized in ethanol at a molar ratio of 40: 10:40: 10,

respectively (see, Semple et al., Nature Niotechnology, Volume 28 Number 2 February 2010, pp.

172-177). The lipid mixture was added to an aqueous buffer (50 mM citrate, p 4) with mixing

to a final ethanol and lipid concentration of 30% (vol/vol) and 6.1 mg/ , respectively and

allowed to equilibrate at 22 °C for 2 min before extrusion. The hydrated lipids were extmded

through two stacked 80 nm pore-sized filters (Nuclepore) at 22 °C using a Lipex Extruder

(Northern Lipids) until a vesicle diameter of 70-90 nm, as determined by dynamic light

scattering analysis, was obtained. This generally required 1-3 passes. The siRNA (solubilized in

a 50 mM citrate, pH 4 aqueous solution containing 30% ethanol) was added to the pre-

equilibrated (35 °C) vesicles at a rate of ~5 ml/min with mixing. After a final target siRNA/lipid

ratio of 0.06 (wt/wt) was reached, the mixture was incubated for a further 30 min at 35 °C to

allow vesicle reorganization and encapsulation of the siRNA The ethanol was then removed and

the external buffer replaced with PBS (155 mM NaCL 3 mM Na2HP04, I mM KH2P04, pH

7 5) by either dialysis or tangential flow diafiltration. siRNA were encapsulated in SNALP using

a controlled step-wise dilution method process. The lipid constituents of KC2-SNALP were

DLin-KC2-DMA (cationic lipid), dipalmitoylphosphatidylcholine (DPPC; Avanti Polar Lipids),

synthetic cholesterol (Sigma) and PEG-C-DMA used at a molar ratio of 57.1:7.1 :34.3:1.4. Upon

formation of the loaded particles, SNALP were dialyzed against PBS an filter sterilized through

a 0.2 µ filter before use. Mean particle sizes were 75-85 nm and 90-95% of the siRNA was

encapsulated within the lipid particles. The final siRNA/lipid ratio in formulations used for in

vivo testing was 0. (wt/wt). LNP-siRNA syste containing Factor VII siRNA were diluted

to the appropriate concentrations in sterile PBS immediately before use and the formulations



were administered intravenously through the lateral tail vein in a total volume of ml/kg. This

method may he extrapolated to the CRISPR Cas system of the present invention.

Other Lipids

[00481] Other cationic lipids, such as amino lipid 2,2-dilmoley[-4-dimethylaminoethyl-[l ,3]~

dioxolane (DLin-KC2-DMA) may be utilized to encapsulate CRISPR Cas similar to SiRNA

(see, e.g., Jayaraman, Angew. Chem. Int. Ed. 2012, 5 1, 8529 -8533). A preformed vesicle with

the following lipid composition may be contemplated: amino lipid,

distearoylphosphatidyichoime (DSPC), cholesterol and (R)~2,3~bis(octadecyloxy) propyl- 1-

(methoxy polyiethylene glycol )2000)propylcarbamate (PEG-lipid) in the molar ratio

40/10/40/10, respectively, and a FV siRNA/total lipid ratio of approximately 0.05 (w/w). To

ensure a narrow particle size distribution in the range of 70-90 ran and a low polydispersity

index of 0.1 0.04 (n=56), the particles may be extruded up to three times through 80 m

membranes prior to adding the CRISPR Cas RNA. Particles containing the highly potent amino

lipid 16 may be used, in which the molar ratio of the four lipid components 16, DSPC,

cholesterol and PEG-lipid (50/10/38.5/1.5) which may be further optimized to enhance in vivo

activity.

[00482] Michael S D ormar et a . ("Expression of therapeutic proteins after delivery of

chemically modified mRNA in mice: Nature Biotechnology, Volume:29, Pages: 154-157 (201 )

Published online 09 January 20 ) describes the use of lipid envelopes to deliver RNA. Use of

lipid envelopes is also preferred in the present invention.

[00483] In another embodiment, lipids may be formulated with the CRISPR Cas system of the

present invention to form lipid nanoparticles (LNPs). Lipids include, but are not limited to,

DLin-KC2-DMA4, C 12-200 and eolipids disteroylphosphatidyl choline, cholesterol, and PEG-

DMG may be formulated with CRISPR Cas instead of siRNA (see, e.g., Novobrantseva,

Molecular Therapy-Nucleic Acids (2012) 1, e4; doi: 10. 1038/mtna.201 .3) using a spontaneous

vesicle formation procedure. The component molar ratio may be about 50/10/38.5/1.5 (DLin-

KC2-DMA or C12-200/disteroylphosphatidyl choline/cholesterol/PEG-DMG). The final

lipid: siRNA weight ratio may be --12:1 and 9 : in the case of DLin-KC2-DMA and C I2-200

lipid nanoparticles (LNPs), respectively. The formulations may have mean particle diameters of

-~8Q nm with >90% entrapment efficiency. A 3 mg/'kg dose may be contemplated.



[00484] Tekmira has a portfolio of approximately 95 patent families, in the U.S. and abroad,

that are directed to various aspects of LNPs and LNP formulations (see, e.g., U.S. Pat. Nos.

7,982,027; 7,799,565; 8,058,069; 8,283,333; 7,901,708; 7,745,651; 7,803,397; 8,101,741;

8, 88,263; 7,915,399; 8,236,943 and 7,838,658 and European Pat. Nos .1766035; 1519714;

1781593 and 1664316), ail of which may be used/and or adapted to the present invention.

[00485 The CRISPR Cas system may be delivered encapsulated in PLGA Microspheres such

as that further described in US published applications 20130252281 and 20130245107 and

20130244279 (assigned to Moderna Therapeutics) which relate to aspects of formulation of

compositions comprising modified nucleic acid molecules which may encode a protein, a protein

precursor, or a partially or fully processed form of the protem or a protein precursor. The

formulation may have a molar ratio 50:10:38.5:1.5-3.0 (cationic lipidifusogenic

lipid:cholesterol:PEG lipid). The PEG lipid may be selected from, but is not limited to PEG-c-

DOMG, PEG-DMG The fusogenic lipid may be DSPC. See also, Schnim et al., Deliver and

Formulation of Engineered Nucleic Acids, US published application 20120251618.

[00486] Nanomerics' technology addresses bioavailability challenges for a broad range of

therapeutics, including low molecular weight hydrophobic drugs, peptides, and nucleic acid

based therapeutics (plasmid, siRNA, miRNA) Specific administration routes for which the

technology has demonstrated clear advantages include the oral route, transport across the blood-

brain-barrier, delivery to solid tumours, as well as to the eye. See, e.g., Mazza et al, 2013, ACS

Nano. 2013 Feb 26;7(2):1016-26; Uchegbu and Slew, 2013, J Pharm Sci. 102(2):305-10 and

Laiatsa et al, 2012, J Control Release. 2012 Jul 20;161(2):523-36.

[00487] US Patent Publication No. 20050019923 describes cationic dendrimers for delivering

bioactive molecules, such as polynucleotide molecules, peptides and polypeptides and/or

pharmaceutical agents, to a mammalian body. The dendrimers are suitable for targeting the

delivery of the bioactive molecules to, for example, the liver, spleen, lung, kidney or heart.

Dendrimers are synthetic 3-dimensional macromolecules that are prepared in a step-wise fashion

from simple branched monomer units, the nature and functionality of which can be easily

controlled and varied. Dendrimers are synthesised from the repeated addition of building blocks

to a multifunctional core (divergent approach to synthesis), or towards a multifunctional core

(convergent approach to synthesis) and each addition of a 3-dimensional shell of building blocks

leads to the formation of a higher generation of the dendrimers. Polypropyienrmme dendrimers



start from a diaminobutane core to which is added twice the number of amino groups by a double

Michael addition of acrylonitrile to the primary amines followed by the hydrogenation of the

mtriles. This results in a doubling of the amino groups. Polypropylenimine dendrimers contain

100% protonable nitrogens and up to 64 terminal amino groups (generation 5, DAB 64)

Protonable groups are usually amine groups which are able to accept protons at neutral pH The

use of dendrimers as gene delivery agents has largely focused on the use of the polyamidoamine.

and phosphorous containing compounds with a mixture of amine/amide or N--P(0 2)S as the

conjugating units respectively with no work being reported on the use of the lower generation

polypropyienimme dendrimers for gene delivery. Polypropylenimine dendrimers have also been

studied as pH sensitive controlled release systems for drug delivery and for their encapsulation of

guest molecules when chemically modified by peripheral amino acid groups. The cytotoxicity

and interaction of polypropylenimine dendrimers with DNA as well as the transfection efficacy

of DAB 64 has also been studied.

[ Θ488] US Patent Publication No. 20050019923 is based upon the observation that, contrary

to earlier reports, catiomc dendrimers, such as polypropylenimine dendrimers, display suitable

properties, such as specific targeting and low toxicity, for use in the targeted delivery of

bioactive molecules, such as genetic material. In addition, derivatives of the catiomc dendrimer

also display suitable properties for the targeted delivery of bioactive molecules. See also,

Bioactive Polymers, US published application 20080267903, which discloses "Various

polymers, including cationic polyamine polymers and dendrimeric polymers, are shown to

possess anti-proliferative activity, and may therefore be useful for treatment of disorders

characterised by undesirable cellular proliferation such as neoplasms and tumours, inflammatory

disorders (including autoimmune disorders), psoriasis and atherosclerosis. The polymers may be

used alone as active agents, or as delivery vehicles for other therapeutic agents, such as drug

molecules or nucleic acids for gene therapy. In such cases the polymers' own intrinsic anti-

tumour activity may complement the activity of the agent to be delivered."

Supercharged proteins

[ Θ489] Supercharged proteins are a class of engineered or naturally occurring proteins with

unusually high positive or negative net theoretical charge. Both supernegatively and

superpositively charged proteins exhibit a remarkable ability to withstand thermally or

chemically induced aggregation. Superpositively charged proteins are also able to penetrate



mammalian ceils. Associating cargo with these proteins, such as plasmid D A, siRNA, or other

proteins, can enable the functional delivery of these macromolecules into mammalian cells both

in vitro and in vivo. David Liu's lab reported the creation and characterization of supercharged

proteins in 2007 (Lawrence et a!., 2007, journal of the American Chemical Society 129, 101 10-

101 12).

[00490 The nonviral delivery of siRNA and plasmid DNA into mammalian cells are valuable

both for research and therapeutic applications (Akinc et a ., 2010, Nat. Biotech. 26, 561-569).

Purified +36 GFP protein (or other superposi lively charged protein) is mixed with siRNAs in the

appropriate serum-free media and allowed to complex prior addition to cells. Inclusion of serum

al this stage inhibits formation of the supercharged protein-siRNA complexes and reduces the

effectiveness of the treatment. The following protocol has been found to be effective for a variety

of cell lines (McNaughton et al, 2009, Proc. Natl. Acad. Sci. USA 106, 6111-6116). However,

pilot experiments varying the dose of protein and siRNA should be performed to optimize the

procedure for specific ceil lines.

(1) One day before treatment, plate I x 05 cells per well in a 48- ell plate.

(2) On the day of treatment, dilute purified +36 GFP protein in serumfree media to a

final concentration 200nM. Add siRNA to a final concentration of 50nM. Vortex to mix and

incubate at room temperature for lOmin.

(3) During incubation, aspirate media from cells and wash once with PBS.

(4) Following incubation of +36 GFP and siRNA, add the protein-siRNA complexes

to cells.

(5) Incubate cells with complexes at 37 C for 4h.

(6) Following incubation, aspirate the media and wash three times with 20 U/mL

heparin PBS. Incubate cells with serum-containing media for a further 48h or longer depending

upon the assay for knockdown.

(7) Analyze cells by immunoblot, qPCR, phenotypic assay, or other appropriate

method.

[0Θ491] David Liu's lab has further found +36 GFP to be an effective plasmid delivery

reagent in a range of cells. As plasmid DNA is a larger cargo than siRNA, proportionately more

+36 GFP protein is required to effectively complex plasmids. For effective plasmid delivery

Applicants have developed a variant of +36 GFP bearing a C-terminal HA2 peptide tag, a known



endosome-disrupting peptide derived from the influenza virus hemagglutinin protein. The

following protocol has been effective in a variety of ceils, but as above it is advised that plasmid

DNA and supercharged protein doses be optimized for specific cell lines and delivery

applications.

(1) One day before treatment, plate 1 x 1 per well in a 48-well plate.

(2) On the day of treatment, dilute purified b36 GFP protein in serumfree media to a

final concentration 2 niM. Add Img of plasmid DNA. Vortex to mix and incubate at room

temperature for lOmin.

(3) During incubation, aspirate media from ceils and wash once with PBS.

(4) Following incubation of p36 GFP an plasmid DNA, gently add the protein-DNA

complexes to cells.

(5) Incubate cells with complexes at 37 C for 4h.

(6) Following incubation, aspirate the media and wash with PBS. Incubate cells in

serum-containing media and incubate for a further 24-4 8h.

(7) Analyze plasmid delivery (e.g., by plasmid-driven gene expression) as

appropriate.

[00492] See also, e.g., McNaughton et al, Proc. Natl. Acad. Sci. USA 106, 6 1 1-6 6 (2009);

Cronican et al., ACS Chemical Biology 5, 747-752 (2010); Cronican et al.. Chemistry & Biology

18, 833-838 (201 1); Thompson et al, Methods in Enzymology 503, 293-319 (2012); Thompson,

D.B., et al, Chemistry & Biology 19 (7), 831-843 (2012). The methods of the super charged

proteins may be used and/or adapted for delivery of the CRISPR Cas system of the present

invention.

Cell penetrating peptides

[00493] In yet another embodiment, cell penetrating peptides (CPPs) are contemplated for the

delivery of the CRISPR Cas system. CPPs are short peptides that facilitate cellular uptake of

various molecular cargo (from nanosize particles to small chemical molecules and large

fragments of DNA). The term "cargo" as used herein includes but is not limited to the group

consisting of therapeutic agents, diagnostic probes peptides, nucleic acids, antisense

oligonucleotides, plasmids, proteins, nanoparticles, liposomes, chromophores, small molecules

and radioactive materials. In aspects of the invention the cargo may a so comprise any

component of the CRISPR Cas system or the entire functional CRISPR Cas system. Aspects of



the present invention further provide methods for delivering a desired cargo into a subject

comprising: (a) preparing a complex comprising the cell penetrating peptide of the present

invention and a desired cargo, and (b) orally, intraarticularly, intraperitoneally, mtrathecally,

intrarterialiy, intranasally, intraparenchymally, subcutaneously, intramuscularly, intravenously,

dermally, intrarectally, or topically administering the complex to a subject. The cargo is

associated with the peptides either through chemical linkage via covalent bonds or through non-

eovalent interactions.

[00494] The function of the CPPs are to deliver the cargo into ceils, a process that commonly

occurs through endocytosis with the cargo delivered to the endosomes of living mammalian

cells. Cell-penetrating peptides are of different sizes, amino acid sequences, and charges but all

CPPs have one distinct characteristic, which is the ability to translocate the plasma membrane

and facilitate the delivery of various molecular cargoes to the cytoplasm or an organelle. CPP

translocation may be classified into three main entry mechanisms: direct penetration in the

membrane, endocytosis-mediated entry, and translocation through the formation of a transitory

structure. CPPs have found numerous applications in medicine as drug delivery agents i the

treatment of different diseases including cancer and virus inhibitors, as well as contrast agents

for cell labeling. Examples of the latter include acting as a carrier for GFP, MRI contrast agents,

or quantum dots. CPPs hold great potential as in vitro and in vivo delivery vectors for use in

research and medicine CPPs typically have an amino acid composition that either contains a

high relative abundance of positively charged amino acids such as lysine or arginine or has

sequences that contain an alternating pattern of polar/charged amino acids and non-polar,

hydrophobic amino acids. These two types of structures are referred to as polycationic or

amphipathic, respectively. A third class of CPPs are the hydrophobic peptides, containing only

apolar residues, with low net charge or have hydrophobic amino aci groups that are crucial for

cellular uptake. One of the initial CPPs discovered was the trans-activating transcriptional

activator (Tat) from Human Immunodeficiency Virus 1 (P V- ) which was found to be

efficiently taken up from the surrounding media by numerous cell types in culture. Since then,

the number of known CPPs has expanded considerably and small molecule synthetic analogues

with more effective protein transduction properties have been generated. CPPs include but are

not limited to Penetratin, Tat (48-60), Transportan, and (R-AhX- ) (Ahx=aminohexanoyl).



[00495] As described in U.S. patent 8,372,951, there is provided a CPP derived from

eosinophil eationie protein (ECP) which exhibits highly ce -penetrating efficiency and iow

toxicity. Aspects of delivering the CPP with its cargo into a vertebrate subject are also provided.

Further aspects of CPPs and their delivery are described in U. S. patents 8,575,305; 8;6!4,194

and 8,044,019.

[00496 That CPPs can be employed to deliver the CRISPR-Cas system is also provided in the

manuscript "Gene disruption by cell-penetrating peptide-mediated deliveiy of Cas9 protein and

guide RNA", by Suresh Ramakrishna, Abu-Bonsrah Kwaku Dad, Jagadish Beloor, et ah Genome

Res. 2014 Apr 2 . [Epub ahead of print], incorporated by reference in its entirety, wherein it is

demonstrated that treatment with CPP-conjugated recombinant Cas9 protem and CPP-complexed

guide RNAs lead to endogenous gene disruptions in human cell lines. n the paper the Cas9

protein was conjugated to CPP via a thioether bond whereas the guide RNA was complexed

with CPP, forming condensed, positively charged nanoparticles. t was shown that simultaneous

and sequential treatment of human cells, including embryonic stem cells, dermal fibroblasts,

I ! . 9 Τ cells, I le cells, and embryonic carcinoma cells, with the modified Cas9 and guide

RNA led to efficient gene disruptions with reduced off-target mutations relative to plasmid

transfections.

Implantable devices

[0 497] In another embodiment, implantable devices are also contemplated for delivery of the

CRISPR Cas system. For example, US Patent Publication 201 10195123 discloses an implantable

medical device which elutes a drag locally and in prolonged period is provided, including several

types of such a device, the treatment modes of implementation and methods of implantation. The

device comprising of polymeric substrate, such as a matrix for example, that is used as the device

body, an drugs, an in some cases additional scaffolding materials, such as metals or additional

polymers, and materials to enhance visibility and imaging. The selection of drag is based on the

advantageous of releasing drug local ly an in prolonged period, where drug is released directly

to the extracellular matrix (EC ) of the diseased area such as tumor, inflammation, degeneration

or for symptomatic objectives, or to injured smooth muscle cells, or for prevention. One kind of

drug is the gene silencing drugs based on RNA interference (RNAi), including but not limited to

si RNA, sh RNA, or antisense RNA/DNA, ribozyme and nucleoside analogs. Therefore, this

system may be used/and or adapted to the CRISPR Cas system of the present invention. The



modes of implantation in some embodiments are existing implantation procedures that are

developed and used today for other treatments, including brachytherapy and needle biopsy. In

such cases the dimensions of the new implant described in this invention are similar to the

original implant. Typically a few devices are implanted during the same treatment procedure.

[ Θ498] As described in US Patent Publication 201 10195123, there is provided a drug

delivery implantable or insertable syst m including systems applicable to a cavity such as the

abdominal cavity and/or any other type of administration in which the drug delivery system is

not anchored or attached, comprising a biostable and/or degradable and/or bioabsorbable

polymeric substrate, which may for example optionally be a matrix. It should be noted that the

term "insertion" also includes implantation. The drug delivery syste is preferably implemented

as a "Loder" as described in US Patent Publication 20 0195 3

[ Θ499] The polymer or plurality of polymers are biocompatible, incorporating an agent

and/or plurality of agents, enabling the release of agent at a controlled rate, wherein the total

volume of the polymeric substrate such as a matrix for example, in some embodiments is

optionally and preferably no greater than a maximum volume that permits a therapeutic level of

the agent to be reached. As a non-limiting example, such a volume is preferably within the range

of 0.1 r to 1000 mm , as required by the volume for the agent load. The Loder may optionally

be larger, for example when incorporated with a device whose size is determined by

functionality, for example and without limitation, a knee joint, an intra-uterine or cervical ring

and the like.

[ Θ5 ] The drug delivery system (for delivering the composition) is designed in some

embodiments to preferably employ degradable polymers, wherein the main release mechanism is

bulk erosion; or in some embodiments, non degradable, or slowly degraded polymers are used,

wherein the main release mechanism is diffusion rather than bulk erosion, so that the outer part

functions as membrane, and its internal part functions as a drug reservoir, which practically is

not affected by the surroundings for an extended period (for example from about a week to about

a few months). Combinations of different polymers with different release mechanisms may also

optionally be used. The concentration gradient at the surface is preferably maintained effectively

constant during a significant period of the total drug releasing period, and therefore the diffusion

rate is effectively constant (termed "zero mode" diffusion). By the term "constant" it is meant a

diffusion rate that is preferably maintained above the lower threshold of therapeutic



effectiveness, but which may still optionally feature an initial burst and/or fluctuate, for example

increasing and decreasing to a certain degree. The diffusion rate is preferably so maintained for a

prolonged period and it can be considered constant to a certain level to optimize the

therapeutically effective period, for example the effective silencing period.

[ Θ501] The drug delivery system optionally and preferably is designed to shield the

nucleotide based therapeutic agent from degradation, whether chemical in nature or due to attack

from enzymes and other factors in the body of the subject.

[00502] The drug delivery system as described in US Patent Publication 201 10195123 is

optionally associated with sensing and/or activation appliances that are operated at and/or after

implantation of the device, by non and/or minimally invasive methods of activation and/or

acceleration/deceleration, for example optionally including but not limited to thermal heating and

cooling, laser beams, and ultrasonic, including focused ultrasound and/or R (radiofrequency)

methods or devices.

[0Θ503] According to some embodiments of US Patent Publication 201 10195123, the site for

local deliver}' may optionally include target sites characterized by high abnormal proliferation of

cells, and suppressed apoptosis, including tumors, active and or chronic inflammation and

infection including autoimmune diseases states, degenerating tissue including muscle and

nervous tissue, chronic pain, degenerative sites, and location of bone fractures and other wound

locations for enhancement of regeneration of tissue, and injured cardiac, smooth and striated

muscle. The site for local delivery also may optionally include sites enabling performing

preventive activities including pregnancy, prevention of infection and aging.

[00504] The site for implantation of the composition, or target site, preferably features a

radius, area and/or volume that is sufficiently small for targeted local delivery. For example, the

target site optionally has a diameter in a range of fro about 0.1 mm to about 5 cm.

[00505] The location of the target site is preferably selected for maximum therapeutic

efficacy. For example, the composition of the drug delivery system (optionally with a device for

implantation as described above) is optionally and preferably implanted within or in the

proximity of a tumor environment, or the blood supply associated thereof

[00506] For example the composition (optionally with the device) is optionally implanted

within or in the proximity to pancreas, prostate, breast, liver, via the nipple, within the vascular

system and so forth.



[00507] The target location is optionally selected from the group consisting of (as non-

limiting examples only, as optionally any site within the body may be suitable for implanting a

Loder): 1. brain at degenerative sites like in Parkinson or Alzheimer disease at the basal ganglia,

white and gray matter; 2 . spine as in the case of amyotrophic lateral sclerosis (ALS); 3 . uterine

cervix to prevent HPV infection; 4 . active and chronic inflammatory joints; 5. dermis as in the

case of psoriasis; 6 . sympathetic and sensoric nervous sites for analgesic effect; 7 . Intra osseous

implantation; 8. acute and chronic infection sites; 9 . Intra vaginal; 10. Inner ear—auditory system,

labyrinth of the inner ear, vestibular system; 11. ntra tracheal; 12. Intra-cardiac; coronary,

epicardiac; 13. urinary bladder; 14. biliary system; 15. parenchymal tissue including and not

limited to the kidney, liver, spleen; 16. lymph nodes; 17. salivary glands; 18. dental gums; 19.

Intra-articular (into joints); 20. Intra-ocular; 21. Brain tissue; 22. Brain ventricles; 23. Cavities,

including abdominal cavity (for example but without limitation, for ovary cancer); 24. Intra

esophageal and 25 Intra rectal.

[00508] Optionally insertion of the system (for example a device containing the composition)

is associated with injection of material to the ECM at the target site and the vicinity of that site to

affect local pH and/or temperature and/or other biological factors affecting the diffusion of the

drug and/or drug kinetics in the ECM, of the target site and the vicinity of such a site.

[00509] Optionally, according to some embodiments, the release of said agent could be

associated with sensing and/or activation appliances that are operated prior and/or at and/or after

insertion, by non and/or minimally invasive and/or else methods of activation and/or

acceleration/deceleration, including laser beam, radiation, thermal heating and cooling, and

ultrasonic, including focused ultrasound and/or RF (radiofrequency) methods or devices, and

chemical activators.

[00510] According to other embodiments of US Patent Publication 201 10195123, the drug

preferably comprises a gene silencing biological RNAi drag, for example for localized cancer

cases in breast, pancreas, brain, kidney, bladder, lung, and prostate as described below.

Moreover, many drugs other than si NA are applicable to be encapsulated in Loder, and can be

used in association with this invention, as long as such drags can be encapsulated with the Loder

substrate, such as a matrix for example. Such drags include approved drugs that are delivered

today by methods other than of this invention, including Amphotericin B for fungal infection;

antibiotics such as in osteomyelitis; pain killers such as narcotics; and degenerative such as in



Alzheimer or Parkinson diseases in a Loder implanted i the vicinity of the spine in the case of

back pain. Such a system may be used and/or adapted to deliver the CRISPR Cas system of the

present invention.

[005 ] For example, for specific applications such as prevention of growth or regrowth of

smooth muscle cells (that are injured during a stenting procedure and as a result tend to

proliferate), the drug may optionally be siRNA that silence smooth muscle cells, including HI9

silencing, or a drug selected from the group consisting of taxol, rapamycin and rapamycin-

analogs. In such cases the Loder is preferably either a Drug Eluting Stent (DES), with prolonged

release at constant rate, or a dedicated device that is implanted separately, in association to the

stent. All of this may be used/and or adapted to the CRISPR Cas system of the present

invention

[00512] As another example of a specific application, neuro and muscular degenerative

diseases develop due to abnormal gene expression. Local delivery of silencing RNAs may have

therapeutic properties for interfering with such abnormal gene expression. Local delivery of a ti

apoptotic, anti inflammatory and anti degenerative drugs including small drugs and

macromolecules may also optionally be therapeutic. In such cases the Loder is applied for

prolonged release at constant rate and/or through a dedicated device that is implanted separately.

All of this may be used and/or adapted to the CRISPR Cas system of the present invention.

[0Θ513] As yet another example of a specific application, psychiatric and cognitive disorders

are treated with gene modifiers. Gene knockdown with silencing RNA is a treatment option.

Loders locally delivering nucleotide based agents to central nervous system sites are therapeutic

options for psychiatric and cognitive disorders including but not limited to psychosis, bi-polar

diseases, neurotic disorders and behavioral maladies. The Loders could also deliver locally drugs

including small drugs and macromolecules upon implantation at specific brain sites. All of this

may be used and/or adapted to the CRISPR Cas system of the present invention.

[00514] As another example of a specific application, silencing of innate and/or adaptive

immune mediators at local sites enables the prevention of organ transplant rejection. Local

delivery of silencing RNAs and immunomodulating reagents with the Loder implanted into the

transplanted organ and/or the implanted site renders local immune suppression by repelling

immune cells such as CDS activated against the transplanted organ. All of this may be used/and

or adapted to the CRISPR Cas system of the present invention.



[00515] As another example of a specific application, vascular growth factors including

VEGFs and angiogenin and others are essential for neovascularization. Local delivery of the

factors, peptides, peptidomimetics, or suppressing their repressors is an important therapeutic

modali ty; sil encing the repressors and local delivery of the factors, peptides, macromolecules and

small drugs stimulating angiogenesis with the Loder is therapeutic for peripheral, systemic and

cardiac vascular disease.

[00516] The method of insertion, such as implantation, may optionally already be used for

other types of tissue implantation and/or for insertions and/or for sampling tissues, optionally

without modifications, or alternatively optionally only with non-major modifications in such

methods. Such methods optionally include but are not limited to brachytherapy methods, biopsy,

endoscopy with and/or without ultrasound, such as ERCP, stereotactic methods into the brain

tissue, Laparoscopy, including implantation with a laparoscope into joints, abdominal organs, the

bladder wall and body cavities.

CRISPR enzyme mRNA and guide RNA

[00517] CRISPR enzyme mRNA and guide RNA might also be delivered separately. CRISPR

enzyme mRNA can be delivered prior to the guide RNA to give time for CRISPR enzyme to be

expressed. CRISPR enzyme RNA might be administered 1-12 hours (preferably around 2-6

hours) prior to the administration of guide RNA.

[00518] Alternatively, CRISPR enzyme mRNA and guide RNA can be administered together.

Advantageously, a second booster dose of guide RNA can be administered 1-12 hours

(preferably around 2-6 hours) after the initial administration of CRISPR enzyme mRNA + guide

RNA.

[00519] Additional administrations of CRISPR enzyme mRNA and/or guide RNA might be

useful to achieve the most efficient levels of genome modification.

[00520] For minimization of toxicity and off-target effect, it will be important to control the

concentration of CRISPR enzyme mRNA and guide RNA delivered. Optimal concentrations of

CRISPR enzyme mRN A and guide RNA can be detennined by testing different concentrations

in a cellular or animal model and using deep sequencing the analyze the extent of modification at

potential off-target genomic loci. For example, for the guide sequence targeting 5'-

GAGTCCGAGCAGAAGAAGAA-3' in the EMX1 gene of the human genome, deep

sequencing can be use to assess the level of modification at the following two off-target loci, 1 :



5'-GAGTCCTAGCAGGAGAAGAA-3 ' and 2 : 5' -GAGTCTAAGCAG AAGAAGAA-3 ' . The

concentration that gives the highest leve of on-target modification while minimizing the level of

off-target modification should be chosen for in vivo delivery.

Crystallization of CRtSPR-Cas9 and Characterization of Crystal Structure

[00521] The crystals of the invention can be obtained by techniques of protein crystallography,

including batch, liquid bridge, dialysis, vapor diffusion and hanging drop methods. Generally,

the crystals of the invention are grown by dissolving substantially pure CRISPR-Cas9 and a

nucleic acid molecule to which it binds in an aqueous buffer containing a precipitant at a

concentration just below that necessary to precipitate. Water is removed by controlled

evaporation to produce precipitating conditions, which are maintained until crystal growth

ceases.

[ Θ522] Uses of the Crystals, Crystal Structure and Atomic Structure Co-Ordinates: The

crystals of the invention, and particularly the atomic structure co-ordinates obtained therefrom,

have a wide variety of uses. The crystals and structure co-ordinates are particularly useful for

identifying compounds (nucleic acid molecules) that bind to CRiSPR-Cas9, and CRISPR-Cas9s

that can bind to particular compounds (nucleic acid molecules). Thus, the structure co-ordinates

described herein can be used as phasing models in determining the crystal structures of

additional synthetic or mutated CRISPR-Cas9s, Cas9s, nickases, binding domains. The provision

of the crystal structure of CRISPR-Cas9 complexed with a nucleic acid molecule as in the herein

Crystal Stnicture Table and the Figures provide the ski ed artisan with a detailed insight into the

mechanisms of action of CRISPR-Cas9 This insight provides a means to design modified

CRISPR-Cas9s, such as by attaching thereto a functional group, such as a repressor or activator.

While one can attach a functional group such as a repressor or activator to the N or C terminal of

CRISPR~Cas9, the crystal structure demonstrates that the N tenninal seems obscured or hidden,

whereas the C terminal is more available for a functional group such as repressor or activator.

Moreover, the crystal structure demonstrates that there is a flexible loop between approximately

CRISPR-Cas9 (S. pyogenes) residues 534-676 which is suitable for attachment of a functional

group such as an activator or repressor. Attachment can be via a linker, e.g., a flexible glycine-

serine (GlyGlyGlySer) or (GGGS)3 or a rigid alpha-helical linker such as

(Ala(GluAlaAlaAlaLys)Ala). In addition to the flexible loop there is also a nuclease or H3

region, an H2 region and a helical region. By "helix" or "helical", is meant a helix as known in



the art, including, but not limited to an alpha-helix. Additionally, the term heli or helical may

also be used to indicate a c-terminal helical element with an N-termma! turn.

[ Θ523] The provision of the crystal structure of CRISPR-Cas9 compiexed with a nucleic acid

molecule allows a novel approach for dr g or compound discovery, identification, and design for

compounds that can bind to CRISPR-Cas9 and thus the invention provides tools useful in

diagnosis, treatment, or prevention of conditions or diseases of multicellular organisms, e.g.,

algae, plants, invertebrates, fish, amphibians, reptiles, avians, mammals; for example

domesticated plants, animals (e.g., production animals such as swine, bovine, chicken;

companion animal such as felines, canines, rodents (rabbit, gerbil, hamster); laboratory animals

such as mouse, rat), and humans. Accordingly, the invention provides a computer-based method

of rational design of CRISPR-Cas9 complexes. This rational design can comprise: providing the

structure of the CRISPR-Cas9 complex as defined by some or ail (e.g., at least 2 or more, e.g., at

least 5, advantageously at least 10, more advantageously at least 50 and even more

advantageously at least 100 atoms of the stmcture) co-ordinates in the herein Crystal Structure

Table and/or in Figure(s); providing a structure of a desired nucleic acid molecule as to which a

CRISPR-Cas9 complex is desired; and fitting the stmcture of the CRISPR-Cas9 complex as

defined by some or all co-ordinates in the herein Crystal Structure Table arid/or in Figures to the

desired nucleic acid molecule, including in said fitting obtaining putative modification(s) of the

CRISPR-Cas9 complex as defined by some or ail co-ordinates in the herein Crystal Stmcture

Table and/or in Figures for said desired nucleic acid molecule to bind for CR1SPR-Cas9

complex(es) involving the desired nucleic acid molecule. The method or fitting of the method

may use the co-ordinates of atoms of interest of the CR1SPR-Cas9 complex as defined by some

or ail co-ordinates in the herein Crystal Structure Table and/or in Figures which are in the

vicinity of the active site or binding region (e.g., at least 2 or more, e.g., at least 5,

advantageously at least 10, more advantageously at least 50 and even more advantageously at

least 0 atoms of the structure) in order to model the vicinity of the active site or binding

region. These co-ordinates may be used to define a space which is then screened "in silico"

against a desired or candidate nucleic acid molecule. Thus, the invention provides a computer-

based method of rational design of CR1SPR-Cas9 complexes. This method may include:

providing the co-ordinates of at least two atoms of the herein Crystal Structure Table ("selected

co-ordinates"); providing the structure of a candidate or desired nucleic acid molecule; and



fitting the structure of the candidate to the selected co-ordinates. In this fashion, the skilled

person may also fit a functional group and a candidate or desired nucleic acid molecule. For

example providing the structure of the CRISPR-Cas9 complex as defined by some or all (e.g., at

least 2 or more, e.g., at least 5, advantageously at least 10, more advantageously at least 50 and

even more advantageously at least 100 atoms of the structure) co-ordinates in the herein Crystal

Structure Table and/or in Figure(s); providing a structure of a desired nucleic acid molecule as to

which a CRISPR-Cas9 complex is desired; fitting the structure of the CRISPR-Cas9 complex as

defined by some or all co-ordinates in the herein Crystal Structure Table and/or in Figures to the

desired nucleic acid molecule, including in said fitting obtaining putative modification(s) of the

CRISPR~Cas9 complex as defined by some or all co-ordinates in the herein Crystal Structure

Table and/or in Figures for said desired nucleic acid molecule to bind for CR1SPR-Cas9

complex(es) involving the desired nucleic acid molecule; selecting putative fit CR1SPR-Cas9—

desired nucleic acid molecule complex(es), fitting such putative fit CRISPR-Cas9 desired

nucleic acid molecule complex(es) to the functional group (e.g., activator, repressor), e.g., as to

locations for situating the functional group (e.g., positions within the flexible loop) and/or

putative modifications of the putative fit CRISPR-Cas9—desired nucleic acid molecule

complex(es) for creating locations for situating the functional group. As alluded to, the invention

can be practiced using co-ordinates in the herein Crystal Structure Table and/or in Figures which

are in the vicinity of the active site or binding region; and therefore, the methods of the invention

can employ a sub-domain of interest of the CR1SPR-Cas9 complex. Methods of the invention

can be practiced using coordinates of a domain or sub-domain. The methods can optionally

include synthesizing the candidate or desired nucleic acid molecule and/or the CRISPR-Cas9

systems from the "in silico" output and testing binding and/or activity of "wet" or actual a

functional group linked to a "wet" or actual CR1SPR-Cas9 system bound to a "wet" or actual

candidate or desired nucleic acid molecule. The methods can include synthesizing the CRISPR-

Cas9 systems (including a functional group) from the "in silico" output and testing binding

and/or activity of "wet" or actual a functional group linked to a "wet" or actual CRISPR-Cas9

system bound to an in vivo "wet" or actual candidate or desired nucleic acid molecule, e.g.,

contacting "wet" or actual CR1SPR-Cas9 system including a functional group from the "in

silico" output with a cell containing the desired or candidate nucleic acid molecule. These

methods can include observing the cell or a organism containing the cell for a desired reaction,



e.g., reduction of symptoms or condition or disease. The step of providing the structure of a

candidate nucleic acid molecule may involve selecting the compound by computationally

screening a database containing nucleic acid molecule data, e.g. such data as to conditions or

diseases. A 3-D descriptor for binding of the candidate nucleic acid molecule may be derived

from geometric and functional constraints derived from the architecture and chemical nature of

the CRISPR-Cas9 complex or domains or regions thereof from the herein crystal stmcture. In

effect, the descriptor can be a type of virtual modification's) of the CRISPR-Cas9 complex

crystal structure herein for binding CRISPR-Cas9 to the candidate or desired nucleic acid

molecule. The descriptor may then be used to interrogate the nucleic acid molecule database to

ascertain those nucleic acid molecules of the database that have putativeiy good binding to the

descriptor. The herein "wet" steps can then be performed using the descriptor and nucleic acid

molecules that have putativeiy good binding.

[00524] "Fitting" can mean determining, by automatic or semi-automatic means, interactions

between at least one atom of the candidate and at least one atom of the CRISPR-Cas9 complex

and calculating the extent to which such an interaction is stable. Interactions can include

attraction, repulsion, brought about by charge, steric considerations, and the like. A "sub-

domain" can mean at least one, e.g., one, two, three, or four, complete element(s) of secondary

stmcture. Particular regions or domains of the CRISPR-Cas9 include those identified in the

herein Crystal Stmcture Table and the Figures.

[00525 In any event, the determination of the three-dimensional structure of CRISPR-cas 9 (S.

pyogenes Cas9) complex provides a basis for the design of new and specific nucleic acid

molecules that bind to CRJSPR-cas 9 (e.g., S. pyogenes Cas9), as well as the design of new

CRISPR-Cas9 systems, such as by way of modification of the CRISPR-Cas9 system to bind to

various nucleic acid molecules, by way of modification of the CRISPR-Cas9 system to have

linked thereto to any one or more of various functional groups that may interact with each other,

with the CRISPR~Cas9 (e.g., an inducible system that provides for self-activation and/or self-

termination of function), with the nucleic acid molecule nucleic acid molecules (e.g., the

functional group may be a regulatory or functional domain which may be selected from the

group consisting of a transcriptional repressor, a transcriptional activator, a nuclease domain, a

DNA methyl transferase, a protein acetyltransferase, a protein deacetylase, a protein

methyl transferase, a protein deaminase, a protein kinase, and a protein phosphatase; and, in some



aspects, the functional domain is an epigenetic regulator; see, e.g., Zhang et a ., US Patent No.

8,507,272, and it is again mentioned that it and al documents cited herein and all appln cited

documents are hereby incorporated herein by reference), by way of modification of Cas9 by way

of novel mckases). Indeed, the herewith CRISPR-Cas9 (S. pyogenes Cas9) crystal structure has

a multitude of uses. For example, from knowing the three-dimensional structure of CRISPR-

Cas9 (S. pyogenes Cas9) crystal structure, computer modelling programs may be used to design

or identify different molecules expected to interact with possible or confirmed sites such as

binding sites or other structural or functional features of the CRISPR-Cas9 system (e.g., S .

pyogenes Cas9). Compound that potentially bind ("binder") can be examined through the use of

computer modeling using a docking program. Docking programs are known; for example

GRAM, DOC or AUTODOCK (see Walters et al. Drug Discovery Today, vol. 3, no. 4 (1998),

160-178, and D nbrack et a . Folding and Design 2 (1997), 27-42). This procedure can include

computer fitting of potential binders ascertain how well the shape and the chemical structure of

the potential binder wil bind to a CRISPR-Cas9 system (e.g., . pyogenes Cas9). Computer-

assisted, manual examination of the active site or binding site of a CRISPR~Cas9 system (e.g., S .

pyogenes Cas9) may be performed. Programs such as GRID (P. Goodford, J . Med. Chem, 1985,

28, 849-57)—a program that determines probable interaction sites between molecules with

various functional groups—may also be used to analyze the active site or binding site to predict

partial structures of binding compounds. Computer programs can be employed to estimate the

attraction, repulsion or steric hindrance of the two binding partners, e.g., CRISPR-Cas9 system

(e.g., S . pyogenes Cas9) and a candidate nucleic acid molecule or a nucleic acid molecule and a

candidate CR1SPR-Cas9 system (e.g., S pyogenes Cas9); and the CRISPR-Cas9 crystral

structure (S. pyogenes Cas9) herewith enables such methods. Generally, the tighter the fit, the

fewer the steric hindrances, and the greater the attractive forces, the more potent the potential

binder, since these properties are consistent with a tighter binding constant. Furthermore, the

more specificity in the design of a candidate CRISPR-Cas9 system (e.g., S . pyogenes Cas9), the

more likely it is that it will not interact with off-target molecules as well. Also, "wet" methods

are enabled by the instant invention. For example, in an aspect, the invention provides for a

method for determining the structure of a binder (e.g., target nucleic acid molecule) of a

candidate CRISPR-Cas9 system (e.g., S . pyogenes Cas9) bound to the candidate CRISPR-Cas9

system (e.g., S . pyogenes Cas9), said method comprising, (a) providing a first crystal of a



candidate CRISPR~Cas9 system (S. pyogenes Cas9) according to the invention or a second

crystal of a candidate a candidate CRISPR-Cas9 system (e.g., S . pyogenes Cas9), (h) contacting

the first crystal or second crystal with said binder under conditions whereby a complex may

form; and (c) determining the structure of said a candidate (e.g., CR1SPR-Cas9 system (e.g., S .

pyogenes Cas9) or CRISPR-Cas9 system (S. pyogenes Cas9) complex. The second crystal may-

have essentially the same coordinates discussed herein, however due to minor alterations in

CRISPR-Cas9 system (e.g., from the Cas9 of such a system being e.g., S . pyogenes Cas9 versus

being S pyogenes Cas9), wherein "e.g., S pyogenes Cas9" indicates that the Cas9 is a Cas9 and

can be of or derived from S. pyogenes or an ortholog thereof), the crystal may form in a different

space group.

[00526 The invention further involves, in place of or in addition to "in silico" methods, other

"wet" methods, including high throughput screening of a binder (e.g. target nucleic acid

molecule) and a candidate CRISPR~Cas9 system (e.g., S. pyogenes Cas9), or a candidate binder

(e.g., target nucleic acid molecule) and a CRISPR-Cas9 system (e.g., S. pyogenes Cas9), or a

candidate binder (e.g., target nucleic acid molecule) and a candidate CRISPR-Cas9 system (e.g.,

S . pyogenes Cas9) (the foregoing CRISPR-Cas9 system(s) with or without one or more

functional group(s)), to select compounds with binding activity. Those pairs of binder and

CRISPR-Cas9 system which show binding activity may be selected and further crystallized with

the CRJSPR-Cas9 crystal having a structure herein, e.g., by co-crystallization or by soaking, for

X-ray analysis. The resulting X-ray structure may be compared with that of the herein Crystal

Structure Table and the information in the Figures for a variety of purposes, e.g., for areas of

overlap. Having designed, identified, or selected possible pairs of binder and CR1SPR-Cas9

system by determining those which have favorable fitting properties, e.g., predicted strong

attraction based on the pairs of binder and CRISPR-Cas9 crystal structure data herein, these

possible pairs can then be screened by "wet" methods for activity. Consequently, in an aspect the

invention can involve: obtaining or synthesizing the possible pairs; and contacting a binder (e.g.,

target nucleic acid molecule) and a candidate CRISPR-Cas9 system (e.g., S . pyogenes Cas9), or a

candidate binder (e.g. target nucleic acid molecule) and a CRJSPR-Cas9 system (e.g., S .

pyogenes Cas9), or a candidate binder (e.g., target nucleic acid molecule) and a candidate

CRJSPR-Cas9 system (e.g., S . pyogenes Cas9) (the foregoing CRISPR-Cas9 system(s) with or

without one or more functional group(s)) to determine ability to bind. In the latter step, the



contacting is advantageously under conditions to determine function. Instead of, or in addition to,

performing such an assay, the invention may comprise: obtaining or synthesizing comple (es)

from said contacting and analyzing the compiex(es), e.g., by X-ray diffraction or NMR or other

means, to determine the ability to bind or interact. Detailed structural information can then be

obtained about the binding, and in light of this information, adjustments can be made to the

structure or functionality of a candidate CRISPR-Cas9 system or components thereof. These

steps may be repeated and re-repeated as necessary. Alternatively or additionally, potential

CRJSPR-Cas9 systems from or in the foregoing methods can be with nucleic acid molecules in

vivo, including without limitation by way of administration to an organism (including non-

human animal and human) to ascertain or confirm function, including whether a desired outcome

(e.g., reduction of symptoms, treatment) results therefrom .

[ Θ527] The invention further involves a method of determining three dimensional structures

of CR ISPR-cas systems or complex(es) of unknown structure by using the structural co-ordinates

of the herein Crystal Structure Table and the information in the Figures. For example if X-ray

crystaliographic or NMR spectroscopic data are provided for a CRISPR-cas system or complex

of unknown crystal structure, the structure of a CRISPR-Cas9 complex as defined in the herein

Crystal Structure Table and the Figures may be used to interpret that data to provide a likely

structure for the unknown system or complex by such techniques as by phase modeling in the

case of X-ray crystallography. Thus an inventive method can comprise: aligning a representation

of the CRISPR-cas system or complex having an unknown crystral structure with an analogous

representation of the CRISPR-cas(9) system and complex of the crystal structure herein to match

homologous or analogous regions (e.g., homologous or analogous sequences); modeling the

structure of the matched homologous or analogous regions (e.g., sequences) of the CRISPR-cas

system or complex of unknown crystal structure based o the structure as defined in the herein

Crystal Structure Table and/or in the Figures of the corresponding regions (e.g., sequences); and,

determining a conformation (e.g. taking into consideration favorable interactions should be

formed so that a low energy conformation is formed) for the unknown crystal structure which

substantially preserves the structure of said matched homologous regions. "Homologous

regions" describes, for example as to amino acids, amino acid residues in two sequences that are

identical or have similar, e.g., aliphatic, aromatic, polar negatively charged or positively

charged, side-chain chemical groups. Homologous regions as ot nucleic acid molecules can



include at least 85% or 86% or 87% or 88% or 89% or 90% or 91% or 92% or 93% or 94% or

95% or 96% or 97% or 98% or 99% homology or identity identical and similar regions are

sometimes described as being respectively "invariant" and "conserved" by those skilled in the

art. Advantageously, the first and third steps are performed by computer modeling. Homology

modeling is a technique that is well known to those skilled in the art (see e.g., Greer, Science

vol. 228 (1985) 1055, and Blundell et a Eur J Biochem vol 172 ( 88), 513). The computer

representation of the conserved regions of the CRISPR-Cas9 crystral structure herein and those

of a CRISPR-cas system of unknown crystral structure aid in the prediction and determination of

the crystral structure of the CRISPR-cas system of unknown crystal structure.

[00528] Further still, the aspects of the invention which employ the CRISPR~Cas9 crystral

structure in silico may be equally applied to new CRISPR-cas crystral structures divined by

using the herein CRISPR-Cas9 crystral structure. In this fashion, a library of CRISPR-cas

crystral structures can be obtained. Rational CRISPR-cas system design is thus provided by the

instant invention. For instance, having determined a conformation or crystral structure of a

CRISPR-cas system or complex, by the methods described herein, such a conformation may be

used in a computer-based methods herein for determining the conformation or crystal structure

of other CRISPR-cas systems or complexes whose crystral structures are yet unkown. Data from

al of these crystal structures can be in a database, and the herein methods can be more robust by

having herein comparisons involving the herein crystral structure or portions thereof be with

respect to one or more crystal structures in the library. The invention further provides systems,

such as computer systems intended to generate structures and/or perform rational design of a

CRISPR-cas system or complex. The system can contain: atomic co-ordinate data according to

the herein Crystal Structure Table and the Figures or be derived therefrom e.g., by modeling,

said data defining the three-dimensional structure of a CRISPR-cas system or complex or at least

one domain or sub-domain thereof, or structure factor data therefor, said structure factor data

being derivable from the atomic co-ordinate data of the herein Crystal Structure Table and the

Figures. The invention also involves computer readable media with: atomic co-ordinate data

according to the herein Crystal Structure Table and/or the Figures or derived therefrom e.g., by

homology modeling, said data defining the three-dimensional structure of a CRISPR-cas system

or complex or at least one domain or sub-domain thereof, or structure factor data therefor, said

structure factor data being derivable from the atomic co-ordinate data of the herein Crystal



Structure Table and/or the Figures. "Computer readable media" refers to any media which can be

read and accessed directly by a computer, and includes, but is not limited to: magnetic storage

media; optical storage media; electrical storage media; cloud storage and hybrids of these

categories. By providing such computer readable media, the atomic co-ordinate data can be

routinely accessed for modeling or other in silico" methods. The invention further comprehends

methods of doing business by providing access to such computer readable media, for instance on

a subscription basis, via the Internet or a global communication/computer network; or, the

computer system can be available to a user, on a subscription basis. A "computer system" refers

to the hardware means, software means and data storage means used to analyze the atomic co

ordinate data of the present invention. The minimum hardware means of computer-based

systems of the invention may comprise a central processing unit (CPU), input means, output

means, and data storage means. Desirably, a display or monitor is provided to visualize structure

data. The invention further comprehends methods of transmitting information obtained in any

method or step thereof described herein or any information described herein, e.g., via

telecommunications, telephone, mass communications, mass media, presentations, internet,

email, etc. The crystal stmctures of the invention can be analyzed to generate Fourier electron

density map(s) of CRISPR-cas systems or complexes; advantageously, the three-dimensional

structure being as defined by the atomic co-ordinate data according to the herein Crystal

Structure Table and'or the Figures. Fourier electron density maps can be calculated based on X-

ray diffraction patterns. These maps can then be used to determine aspects of binding or other

interactions. Electron density maps can be calculated using known programs such as those from

the CCP4 computer package (Collaborative Computing Project, No. 4 . The CCP4 Suite:

Programs for Protein Crystallography, Acta Crystallographica, D50, 1994, 760-763). For map

visualization and model building programs such as "QUANTA" (1994, San Diego, Calif.:

Molecular Simulations, Jones et al., Acta Crystallography A47 (1991), 1 0- 19) can be used.

[00529] The herein Crystal Structure Table (see Example 8) gives atomic co-ordinate data for a

CR1SPR-Cas9 (S. pyogenes), and lists each atom by a unique number; the chemical element and

its position for each amino acid residue (as determined by electron density maps and antibody

sequence comparisons), the amino acid residue in which the element is located, the chain

identifier, the number of the residue co-ordinates (e.g., X, Y, Z) which define with respect to the

crystallo graphic axes the atomic position (in angstroms) of the respective atom, the occupancy of



the atom in the respective position, "B", isotropic displacement parameter (in angstroms ) which

accounts for movement of the atom around its atomic center, and atomic number. See also

Example , the text herein and the Figures.

[00530] n particular embodiments of the invention, the conformational variations in the

crystal stractures of the CRISPR-Cas9 system or of components of the CRISPR-Cas9 provide

important and critical information about the flexibility or movement of protein structure regions

relative to nucleotide (RNA or DNA) structure regions that may be important for CRISPR-Cas

system function. The structural information provided for Cas9 (e.g. S. pyogenes Cas9) as the

CRISPR enzyme in the present application may be used to further engineer and optimize the

CRISPR-Cas system and this may be extrapolated to interrogate structure-function relationships

in other CRISPR enzyme systems as well. An aspect of the invention relates to the crystal

structure of S. pyogenes Cas9 in complex with sgRNA and its target DNA at 2.4 A resolution.

The structure revealed a bilobed architecture composed of target recognition and nuclease lobes,

accommodating a sgRNA:DNA duplex in a positively-charged groove at their interface. The

recognition lobe is essential for sgRNA and DNA binding and the nuclease lobe contains the

HNH and RuvC nuclease domains, which are properly positioned for the cleavage of

complementary and no -complementary strands of the target DNA, respectively. This high-

resolution structure and the functional analyses provided herein elucidate the molecular

mechanism of RNA-guided DNA targeting by Cas9, and provides an abundance of information

for generating optimized CRISPR-Cas systems and components thereof.

[0Θ531] In particular embodiments of the invention, the crystal structure provides a critical

step towards understanding the molecular mechanism of RNA-guided DNA targeting by Cas9.

The structural and functional analyses herein provide a useful scaffold for rational engineering of

Cas9~based genome modulating technologies and may provide guidance as to Cas9- ediated

recognition of PAM sequences on the target DNA or mismatch tolerance between the

sgRNA: DNA duplex. Aspects of the invention also relate to truncation mutants, e.g. an S.

pyogenes Cas9 truncation mutant may facilitate packaging of Cas9 into size-constrained viral

vectors for in vivo and therapeutic applications. Similarly, future engineering of the PAM

Interacting (PI) domain may allow programing of PAM specificity, improve target site

recognition fidelity, and increase the versatility of the Cas9 genome engineering platform.



[00532] The invention comprehends optimized functional CR1SPR - as enzyme systems. In

particular the CRISPR enzyme comprises one or more mutations that converts it to a DNA

binding protein to which functional domains exhibiting a function of interest may be recruited or

appended or inserted or attached. In certain embodiments, the CRISPR enzyme comprises one or

more mutations which include but are not limited to DIOA, E762A, H840A, N854A, N863A or

D986A (based on the amino acid position numbering of a S. pyogenes Cas9) and/or the one or

more mutations is in a RuvCl or HNH domain of the CRISPR enzyme or is a mutation as

otherwise as discussed herein. n some embodiments, the CRISPR enzyme has one or more

mutations in a catalytic domain, wherein when transcribed, the tracr mate sequence hybridizes to

the tracr sequence and the guide sequence directs sequence-specific binding of a CRISPR

complex to the target sequence, and wherein the enzyme further comprises a functional domain.

[ Θ533] The structural information provided herein allows for interrogation of sgR A (or

chimeric RNA) interaction with the target DNA and the CRISPR enzyme (e.g. Cas9) permitting

engineering or alteration of sgRNA structure to optimize functionality of the entire CRISPR-Cas

system. For example, loops of the sgRNA may be extended, without colliding with the Cas9

protein by the insertion of distinct RNA loop(s) or disctinct sequence(s) that may recruit adaptor

proteins that can bind to the distinct RNA loop(s) or distinct sequence(s). The adaptor proteins

may include but are not limited to orthogonal RNA-binding protein aptamer combinations that

exist within the diversity of bacteriophage coat proteins. A ist of such coat proteins includes, but

is not limited to: Q , F2, GA, fr, JP50 1, M12, R17, BZ13, JP34, JP500, KU1, M l , MX1,

TW18, V , SP, FI, ID2, NL95, TW19, AP205, Cb5, C b 8r , b 2r, ( . 7s and P R .

These adaptor proteins or orthogonal RNA binding proteins can further recruit effector proteins

or fusions which comprise one or more functional domains. In some embodiments, the functional

domain may be selected from the group consisting of: transposase domain, integrase domain,

recombinase domain, resolvase domain, invertase domain, protease domain, DNA

methyl transferase domain, DNA hydroxylmethylase domain, DNA demethylase domain, histone

acetylase domain, histone deacetylases domain, nuclease domain, repressor domain, activator

domain, nuclear-localization signal domains, transcription-regulatory protein (or transcription

complex recruiting) domain, cellular uptake activity associated domain, nucleic acid binding

domain, antibody presentation domain, histone modifying enzymes, recruiter of histone

modifying enzymes; inhibitor of histone modifying enzymes, histone methyltransferase, histone



demethylase, histone kinase, histone phosphatase, histone ribosylase, histone deribosylase,

histone ubiquitinase, histone deubiquitinase, histone biotinase and histone tail protease.

In some preferred embodiments, the functional domain is a transcriptional activation domain,

preferably VP64. In some embodiments, the functional domain is a transcription repression

domain, preferably K AB In some embodiments, the transcription repression domain is SID, or

concatemers of SID (eg SID4X) . In some embodiments, the functional domain is an epigenetic

modifying domain, such that an epigenetic modifying enzyme is provided. In some

embodiments, the functional domain is an activation domain, which may be the P65 activation

domain.

[00534] The invention will now be further described by way of the following non-limiting

examples

EXAMPLES

[00535] The following examples are given for the purpose of illustrating various embodiments

of the invention and are not meant to limit the present invention in any fashion. The present

examples, along with the methods described herein are presently representative of preferred

embodiments, are exemplary, and are not intended as limitations on the scope of the invention.

Changes therein and other uses which are encompassed within the spirit of the invention as

defined by the scope of the claims wil occur to those skilled in the art.

Example 1: CRISPR Compiex Activity i the Nucleus of a Eukaryotic Cell

[ Θ536] An example type II CRISPR system is the type II CRISPR locus from Streptococcus

pyogenes SF370, which contains a cluster of four genes Cas9, Casl, Cas2, and Csnl, as well as

two non-coding RNA elements, tracrRNA and a characteristic array of repetitive sequences

(direct repeats) interspaced by short stretches of non-repetitive sequences (spacers, about 30bp

each). In this system, targeted DNA double-strand break (DSB) is generated in four sequential

steps (Figure 2A). First, two non-coding RNAs, the pre-crRNA array and tracrRNA, are

transcribed from the CRISPR locus. Second, tracrRNA hybridizes to the direct repeats of pre-

crRNA, which is then processed into mature crRNAs containing individual spacer sequences.

Third, the mature crRNA:tracrRNA complex directs Cas9 to the DNA target consisting of the

protospacer and the corresponding PAM via heteroduplex formation between the spacer region

of the crRNA and the protospacer DNA. Finally, Cas9 mediates cleavage of target DNA



upstrea of PAM to create a DSB within the protospacer (Figure 2A). This example describes

an example process for adapting this RNA-programmable nuclease system to direct CRISPR

complex activity in the nuclei of eukaryotic cells.

[00537] Cell culture and transfection

[0Θ538] Human embryonic kidney (HEK) ce l line HE 293FT (Life Technologies) was

maintained in Dulhecco's modified Eagle's Medium (D EM) supplemented with 10% fetal

bovine serum (HyClone), 2mM GlutaMAX (Life Technologies), lOOU/mL penicillin, and

QGj g m L streptomycin at 37°C with 5% C0 2 incubation. Mouse neuro2A (N2A) cell line

(ATCC) was maintained with DMEM supplemented with 5% fetal bovine serum (HyClone),

2mM GlutaMAX (Life Technologies), lOGU/mL penicillin, and 10Qjig/mL streptomycin at 37°C

with 5% C0 2.

[0Θ539] HEK 293FT or N2A cells were seeded into 24-w e plates (Corning) one day prior to

transfection at a density of 200,000 cells per well. Cells were transfected using Lipofectamine

2000 (Life Technologies) following the manufacturer's recommended protocol. For each well of

a 24-weil plate a total of 800ng of plasmids were used.

[00540] Surveyor assay and sequencing analysis for genome modification

[00541] HEK 293FT or N2 A cells were transfected with plasmi d DNA as described above.

After transfection, the cells were incubated at 37°C for 72 hours before genomic DNA extraction.

Genomic DNA was extracted using the QuickExtract DNA extraction kit (Epicentre) following

the manufacturer's protocol. Briefly, cells were resuspended in QuickExtract solution and

incubated at 65°C for 5 minutes and 98°C for 10 minutes. Extracted genomic DNA was

immediately processed or stored at -20°C.

[00542] The genomic region surrounding a CRISPR target site for each gene was PGR

amplified, and products were purified using QiaQuick Spin Column (Qiagen) following

manufacturer's protocol. A total of 400ng of the purified PCJR products were mixed with 2µ1

10X Taq polymerase PGR buffer (Enzymatics) and ultrapure water to a final volume of 20ul,

and subjected to a re-annealing process to enable beteroduplex formation: 95°C for lOmin, 95°C

to 85°C ramping at - 2°C/s, 85°C to 25°C at - 0.25°C/s, and 25°C hold for 1 minute. After re-

annealing, products were treated with Surveyor nuclease and Surveyor enhancer S

(Transgenomics) following the manufacturer's recommended protocol, and analyzed on 4-20%

Novex TBE poly-acrylamide gels (Life Technologies). Gels were stained with SYBR Gold



DNA stain (Life Technologies) for 30 minutes and imaged with a Gel Doc gel imaging system

(Bio-rad). Quantification was based on relative band intensities, as a measure of the fraction of

cleaved DNA Figure 7 provides a schematic illustration of this Surveyor assay.

[00543] Restriction fragment length polymorphism assay for detection of homologous

recombination.

[00544] HE 293 T and N2A cells were transfected with plasmid DNA, and incubated at

37°C for 72 hours before genomic DNA extraction as described above. The target genomic

region was PGR amplified using primers outside the homology amis of the homologous

recombination (HR) template. PGR products were separated on a 1% agarose gel and extracted

with MinElute GelExtraction Kit (Qiagen). Purified products were digested with Hind

(Fermentas) and analyzed on a 6% ovex TBE poly-acrylamide gel (Life Technologies).

[0Θ545] RNA secondary structure prediction and analysis

[00546] RNA secondary structure prediction was performed using the online webserver

RNAfold developed at Institute for Theoretical Chemistiy at the University of Vienna, using the

centroid structure prediction algorithm (see e.g. A.R. Gruber et al, 2008, Cell 106(1): 23-24; and

PA Carr and GM Church, 2009, Nature Biotechnology 27(12): 151-62).

[00547] RNA purification

[00548] HE 293FT cells were maintained and transfected as stated above. Cells were

harvested by trypsinization followed by washing in phosphate buffered saline (PBS). Total cell

RNA was extracted with TR reagent (Sigma) following manufacturer's protocol. Extracted

total RNA was quantified using Naonodrop (Thermo Scientific) and normalized to same

concentration.

[00549] Northern blot analysis ofcrRNA and tracrRNA expression in mammalian cells

[00550] RN As were mixed with equal volumes of 2X loading buffer (Ambion), heated to

95°C for 5 min, chilled on ice for 1 min, and then loaded onto 8% denaturing poiyaeryl amide

gels (SequaGel, National Diagnostics) after pre -running the gel for at least 30 minutes. The

samples were electrophoresed for 1.5 hours at 40W limit. Afterwards, the RNA was transferred

to Hybond N+ membrane (GE Healthcare) at 300 A in a semi-dry transfer apparatus (Bio-rad)

at room temperature for 1.5 hours. The RNA was crosslinked to the membrane using

autocrosslink button on Stratagene UV Crosslinker the Stratalinker (Stratagene). The membrane

was pre-hybridized in ULTRAhyb-Oligo Hybridization Buffer (Ambion) for 30 min with



rotation at 42°C, and probes were then added and hybridized overnight. Probes were ordered

from IDT and labeled with [gamma- P] ATP (Perkin Elmer) with T4 polynucleotide kinase

(New England Biolabs). The membrane was washed once with pre -warmed (42°C) 2xSSC,

0.5% SDS for 1 min followed by two 30 minute washes at 42°C. The membrane was exposed to

a phosphor screen for one hour or overnight at room temperature and then scanned with a

phosphorirnager (Typhoon).

05 Bacteria! CRISPR system construction and evaluation

[0Θ552] CRISPR locus elements, including tracrRNA, Cas9, and leader were PCR amplified

from Streptococcus pyogenes SF370 genomic DNA with flanking homology arms for Gibson

Assembly. Two Bsal type IIS sites were introduced in between two direct repeats to facilitate

easy insertion of spacers (Figure 8). PCR products were cloned into EcoRV-digested

pACYC184 downstream of the tet promoter using Gibson Assembly Master Mix (NEB). Other

endogenous CRISPR system elements were omitted, with the exception of the last bp of Csn2.

Oligos (Integrated DNA Technology) encoding spacers with complimentary overhangs were

cloned into the feal-digested vector pDCOOO (NEB) and then iigated with T7 ligase

(Enzymaties) to generate pCRlSPR plasmids. Challenge plasmids containing spacers with PAM

[0Θ553] expression in mammalian ceils (expression constructs illustrated in Figure 6A, with

functionality as determined by results of the Surveyor assay shown in Figure 6B). Transcription

start sites are marked as +1, and transcription terminator and the sequence probed by northern

blot are also indicated. Expression of processed tracrRNA was also confirmed by Northern blot.

Figure 6C shows results of a Northern blot analysis of total RNA extracted from 293FT cells

transfected with U6 expression constructs carrying long or short tracrRN A, as well as SpCas9

and DR-EMX1(1)-DR. Left and right panels are from 293FT cells transfected without or with

SpRNase III, respectively. U6 indicate loading control blotted with a probe targeting human U6

snRNA. Transfectioti of the short tracrRNA expression construct led to abundant levels of the

processed form of tracrRNA (~75bp). Very low amounts of long tracrRNA are detected on the

Northern blot.

[0 554 To promote precise transcriptional initiation, the RNA polymerase Ill-based U6

promoter was selected to drive the expression of tracrRNA (Figure 2C). Similarly, a U6

promoter-based construct was developed to express a pre-crRNA array consisting of a single

spacer flanked by two direct repeats (DRs, also encompassed by the term "tracr-mate



sequences"; Figure 2C). The initial spacer was designed to target a 33-base-pair (bp) target site

(30-bp protospacer plus a 3-bp CRJSPR motif (PAM) sequence satisfying the NGG recognition

motif of Cas9) in the human EMXl locus (Figure 2C), a key gene in the development of the

cerebral cortex.

[ Θ555] To test whether heterologous expression of the CRISPR system (SpCas9, SpRNase

Ι , tracrRNA, and pre-crRNA) in mammalian cel ls can achieve targeted cleavage of mammalian

chromosomes, HE 293FT cells were transfected with combinations of CRISPR components.

Since DSBs in mammalian nuclei are partially repaired by the non-homologous en joining

(NHEJ) pathway, which leads to the formation of indels, the Surveyor assay was used to detect

potential cleavage activity at the target EMXl locus (Figure 7) (see e.g. Guschin et aL, 2010,

Methods Mol Biol 649: 247). Co-transfection of all four CRISPR components was able to

induce up to 5.0% cleavage in the protospacer (see Figure 2D). Co-transfection of al CRISPR

components minus SpRNase also induced up to 4.7% indel in the protospacer, suggesting that

there may be endogenous mammalian RNases that are capable of assisting with crRNA

maturation, such as for example the related Dicer and Drosha enzymes. Removing any of the

remaining three components abolished the genome cleavage activity of the CRISPR system

(Figure 2D). Sanger sequencing of amplicons containing the target locus verified the cleavage

activity: in 43 sequenced clones, 5 mutated alleles ( 11.6%) were found. Similar experiments

using a variety of guide sequences produced indel percentages as high as 29% (see Figures 3-6,

10, and 1 ) These results define a three-component syst for efficient CRIS R-mediated

genome modification in mammalian cells. To optimize the cleavage efficiency, Applicants also

tested whether different isoforms of tracrRNA affected the cleavage efficiency and found that, in

this example system, only the short (89-bp) transcript form was able to mediate cleavage of the

human EMXl genomic locus (Figure 6B).

[00556] Figure 12 provides an additional Northern blot analysis of crRNA processing in

mammalian cells. Figure 12A illustrates a schematic showing the expression vector for a single

spacer flanked by two direct repeats (DR-EMXl(l)-DR). The 30bp spacer targeting the human

EMXl locus protospacer 1 (see Figure 6) and the direct repeat sequences are shown in the

sequence beneath Figure 12A The line indicates the region whose reverse-complement

sequence was used to generate Northern blot probes for EMX1(1) crRNA detection. Figure 12B

shows a Northern blot analysis of total RNA extracted fro 293FT cells transfected with U6



expression constructs carrying DR-EMX 1(1 )-DR. Left and right panels are from 293FT ceils

transfected without or with SpRNase HI respectively. DR-EMX 1(1 )-DR was processed into

mature crRNAs only in the presence of SpCas9 and short tracrRNA and was not dependent on

the presence of SpRNase 1 . The mature crRNA detected from transfected 293 T total RNA is

~33bp and is shorter than the 39-42bp mature crRNA from S. pyogenes. These results

demonstrate that a CR1SPR system can be transplanted into eukaryotic cells and reprogrammed

to facilitate cleavage of endogenous mammalian target polynucleotides.

[00557] Figure 2 illustrates the bacterial CRISPR syste described in this example. Figure

2A illustrates a schematic showing the CRISPR locus 1 from Streptococcus pyogenes SF370 and

a proposed mechanism of CRISPR-mediated DNA cleavage by this system. Mature crRNA

processed from the direct repeat-spacer array directs Cas9 to genomic targets consisting of

complimentary protospacers and a protospacer-adjacent motif (PAM). Upon target-spacer base

pairing, Cas9 mediates a double-strand break in the target DNA Figure 2B illustrates

engineering of S pyogenes Cas9 (SpCas9) and RNase III (SpRNase III) with nuclear localization

signals (NLSs) to enable import into the mammalian nucleus. Figure 2C illustrates mammalian

expression of SpCas9 and SpRNase III driven by the constitutive EFla promoter and tracrRNA

and pre-crRNA array (DR-Spacer-DR) driven by the RNA Pol3 promoter U6 to promote precise

transcription initiation and termination. A protospacer from the human EMXl locus with a

satisfactory PAM sequence is used as the spacer in the pre-crRNA array. Figure 2D illustrates

surveyor nuclease assay for SpCas9-mediated minor insertions and deletions. SpCas9 was

expressed with and without SpRNase III, tracrRNA, and a pre-crRNA array carrying the EMXl-

target spacer. Figure 2E illustrates a schematic representation of base pairing between target

locus and EMXl -targeting crRNA, as well as an example chromatogram showing a micro

deletion adjacent to the SpCas9 cleavage site. Figure 2F illustrates mutated alleles identified

from sequencing analysis of 43 clonal amplicons showing a variety of micro insertions and

deletions. Dashes indicate deleted bases, and non-aligned or mismatched bases indicate

insertions or mutations. Scale bar = Οµ m .

[ Θ558] To further simplify the three-component system, a chimeric crRNA-tracrRNA hybrid

design was adapted, where a mature crRNA (comprising a guide sequence) may be fused to a

partial tracrRNA via a stem-loop to mimic the natural crRNA:tracrRNA duplex. To increase co-

delivery efficiency, a bicistronic expression vector was created to drive co -expression of a



chimeric RNA and SpCas9 i transfected cells. In parallel, the bicistronic vectors were used to

express a pre-crRNA (DR-guide sequence-DR) with SpCas9, to induce processing into crRNA

with a separately expressed tracrRNA (compare Figure IB top and bottom). Figure 8 provides

schematic illustrations of bicistronic expression vectors for pre-crRNA array (Figure 8A) or

chimeric crRNA (represented by the short line downstream of the guide sequence insertion site

and upstream of the EF promoter in Figure 8B) with hSpCas9, showing location of various

elements and the point of guide sequence insertion. The expanded sequence around the location

of the guide sequence insertion site in Figure 8B also shows a partial DR sequence

(GTTTAGAGCTA) and a partial tracrRNA sequence

(TAGCAAGTTAAAATAAGGCTAGTCCGTTTTT). Guide sequences can be inserted between

BbsJ sites using annealed oligonucleotides. Sequence design for the oligonucleotides are shown

below the schematic illustrations in Figure 8, with appropriate ligation adapters indicated.

WPRE represents the Woodchuck hepatitis virus post-transcriptional regulatory element. The

efficiency of chimeric RNA-mediated cleavage was tested by targeting the same EMXl locus

described above. Using both Surveyor assay and Sanger sequencing of amplicons, Applicants

confirmed that the chimeric RNA design facilitates cleavage of human EMXl locus with

approximately a 4.7% modification rate (Figure 3)

Θ559] Generalizability of CRISPR-mediated cleavage in eukaryotic cells was tested by

targeting additional genomic loci in both human and mouse cells by designing chimeric RNA

targeting multiple sites in the human EMXl and PVALB, as well as the mouse Th loci. Figure 13

illustrates the selection of some additional targeted protospacers in human PVALB (Figure 3A)

and mouse Th (Figure 13B) loci. Schematics of the gene loci and the location of three

protospacers within the last exon of each are provided. The underlined sequences include 30bp

of protospacer sequence and 3bp at the 3' end corresponding to the PAM sequences.

Protospacers on the sense and anti-sense strands are indicated above and below the DNA

sequences, respectively. A modification rate of 6.3% and 0.75% was achieved for the human

PVALB and mouse Th loci respectively, demonstrating the broad applicability of the CRISPR

system in modifying different loci across multiple organisms (Figure 5). While cleavage was

only detected with one out of three spacers for each locus using the chimeri c constructs, all target

sequences were cleaved with efficiency of i de production reaching 27% when using the co-

expressed pre-crRNA arrangement (Figures 6 and 13).



[00560] Figure 1 provides a further illustration that SpCas9 can be reprogrammed to target

multiple genomic loci in mammalian cells. Figure 11A provides a schematic of the human

EMX1 locus showing the location of five protospacers, indicated by the underlined sequences.

Figure 11B provides a schematic of the pre-crRNA/trcrRNA complex showing hybridization

between the direct repeat region of the pre-crRNA and tracrRNA (top), and a schematic of a

chimeric RNA design comprising a 20bp guide sequence, and tracr mate and tracr sequences

consisting of partial direct repeat and tracrRNA sequences hybridized in a hairpin structure

(bottom). Results of a Surveyor assay comparing the efficacy of Cas9-mediated cleavage at five

protospacers in the human EMX1 locus is illustrated in Figure 1C. Each protospacer is targeted

using either processed pre-crRNA/tracrRNA complex (crRNA) or chimeric RNA (chiRNA).

[00561 Since the secondary structure of RNA can be crucial for intermoiecular interactions, a

structure prediction algorithm based on minimum free energy and Boitzmann-weighted structure

ensemble was used to compare the putative secondary structure of all guide sequences used in

the genome targeting experiment (see e.g. Gruber et al, 2008, Nucleic Acids Research, 36:

WTO). Analysis revealed that in most cases, the effective guide sequences in the chimeric

crRNA context were substantially free of secondary structure motifs, whereas the ineffective

guide sequences were more likely to form internal secondary structures that could prevent base

pairing with the target protospacer DNA. It is thus possible that variability in the spacer

secondary structure might impact the efficiency of CRISPR-mediated interference when using a

chimeric crRNA.

[0Θ562] Further vector designs for SpCas9 are shown in Figure 22, which illustrates single

expression vectors incorporating a 6 promoter linked to an insertion site for a guide oligo, and

a Cbh promoter linked to SpCas9 coding sequence. The vector shown in Figure 22b includes a

tracrRNA coding sequence linked to an promoter.

[00563] In the bacterial assay, all spacers facilitated efficient CRISPR interference (Figure

3C). These results suggest that there may be additional factors affecting the efficiency of

CRISPR activity in mammalian cells.

[0Θ564] To investigate the specificity of CRISPR-mediated cleavage, the effect of single-

nucleotide mutations in the guide sequence on protospacer cleavage in the mammalian genome

was analyzed using a series of EMX1 -targeting chimeric crRNAs with single point mutations

(Figure 3A). Figure 3B illustrates results of a Surveyor nuclease assay comparing the cleavage



efficiency of Cas9 when paired with different mutant chimeric RNAs. Single-base mismatch up

to 12-bp 5' of the PAM substantially abrogated genomic cleavage by SpCas9, whereas spacers

with mutations at farther upstream positions retained activity against the original protospacer

target (Figure 3B). n addition to the PAM, SpCas9 has single-base specificity within the last

12-bp of the spacer. Furt hermore CRISPR is able to mediate genomic cleavage as efficiently as

a pair of TALE nucleases (TALEN) targeting the same EMXl protospacer. Figure 3C provides a

schematic showing the design of TALENs targeting EMX1, and Figure 3D shows a Surveyor ge

comparing the efficiency of TALEN and Cas9 S~).

[00565] Having established a set of components for achieving CRISPR-mediated gene editing

in mammalian ceils through the error-prone NHEJ mechanism, the ability of CRISPR to

stimulate homologous recombination (HR), a high fidelity gene repair pathway for making

precise edits in the genome, was tested. The wild type SpCas9 is able to mediate site -specific

DSBs, which can be repaired through both NHEJ and HR In addition, an aspartate-to-alanine

substitution (DIOA) in the RuvC I catalytic domain of SpCas9 was engineered to convert the

nuclease into a nickase (SpCas9n; illustrated in Figure 4A) (see e.g. Sapranausaks et al, 201 ,

Nucleic Acids Research, 39: 9275; Gasiunas et al, 2012, Proc. Natl. Acad. Sci. USA,

109:E2579), such that nicked genomic DNA undergoes the high-fidelity homoiogy-directed

repair (HDR). Surveyor assay confirmed that SpCas9n does not generate indels at the EMXl

protospacer target. As illustrated in Figure 4B, co-expression of EMX1 -targeting chimeric

crRNA with SpCas9 produced indels in the target site, whereas co-expression with SpCas9n did

not (n=3). Moreover, sequencing of 327 amplicons did not detect any indels induced by

SpCas9n. The same locus was selected to test CRISPR-mediated HR by co-transfecting HEK

293FT cells with the chimeric RNA targeting EMXl, hSpCas9 or hSpCas9n, as well as a HR

template to introduce a pair of restriction sites (/// mi and Nhel) near the protospacer. Figure

4C provides a schematic illustration of the HR strategy, with relative locations of recombination

points and primer annealing sequences (arrows). SpCas9 and SpCas9n indeed catalyzed

integration of the HR template into the EMXl locus. PCR amplification of the target region

followed by restriction digest with HindUl revealed cleavage products corresponding to expected

fragment sizes (arrow's in restriction fragment length polymorphism gel analysis shown in Figure

4D), with SpCas9 and SpCas9n mediating similar levels of HR efficiencies. Applicants further

verified HR using Sanger sequencing of genomic amplicons (Figure 4E). These results



demonstrate the utility of CRISPR for facilitating targeted gene insertion in the mammalian

genome. Given the 14-bp (12-bp from the spacer and -bp from the PAM) target specificity of

the wild type SpCas9, the availability of a nickase can significantly reduce the likelihood of off-

target modifications, since single strand breaks are not substrates for the error-prone NHEJ

pathway.

[00566 Expression constructs mimicking the natural architecture of CRISPR loci with

arrayed spacers (Figure 2A) were constructed to test the possibility of multiplexed sequence

targeting. Using a single CRISPR array encoding a pair of EMX1- and PVALB-targeting spacers,

efficient cleavage at both loci was detected (Figure 4F, showing both a schematic design of the

crRNA array and a Surveyor blot showing efficient mediation of cleavage). Targeted deletion of

larger genomic regions through concurrent DSBs using spacers against two targets within EMXl

spaced by 19bp was also tested, and a 1.6% deletion efficacy (3 out of 182 amplicons; Figure

4G) was detected. This demonstrates that the CRISPR system can mediate multiplexed editing

within a single genome.

Example 2: CRISPR system modifications and alternatives

[00567] The ability to use RNA to program sequence-specific DNA cleavage defines a new

class of genome engineering tools for a variety of research and industrial applications. Several

aspects of the CRISPR system can be further improved to increase the efficiency and versatility

of CRISPR targeting. Optimal Cas9 activity may depend on the availability of free Mg at

levels higher than that present in the mammalian nucleus (see e.g. Jinek et ai, 2012, Science,

337:816), and the preference for an NGG motif immediately downstream of the protospacer

restricts the ability to target on average every 12-bp in the human genome (Figure 9, evaluating

both plus and minus strands of human chromosomal sequences). Some of these constraints can

be overcome by exploring the diversity of CRISPR loci across the microbial metagenome (see

e.g. Makarova et ai, 20 , Nat Rev Microbiol, 9:467). Other CRISPR loci may be transplanted

into the mammalian cellular milieu by a process similar to that described in Example 1. For

example, Figure 10 illustrates adaptation of the Type II CRISPR system from CRISPR of

Streptococcus thermophilus LMD-9 for heterologous expression in mammalian cells to achieve

CRISPR-mediated genome editing. Figure 10A provides a Schematic illustration of CRISPR 1

from S . thermophilus LMD-9. Figure 0B illustrates the design of an expression system for the

S . thermophilus CRISPR system. Human codon-optimized hStCas9 is expressed using a



constitutive EFl promoter. Mature versions of tracrRNA and crRNA are expressed using the

U6 promoter to promote precise transcription initiation. Sequences from the mature crRNA and

tracrRNA are illustrated. A single base indicated by the lower case "a" in the crRNA sequence is

used to remove the poiyU sequence, which serves as a RNA pollll transcriptional terminator.

Figure OC provides a schematic showing guide sequences targeting the human EMX1 locus.

Figure 10D shows the results of hStCas9-mediated cleavage in the target locus using the

Surveyor assay. RNA guide spacers 1 and 2 induced 14% and 6.4%, respectively. Statistical

analysis of cleavage activity across biological replica at these two protospacer sites is also

provided in Figure 5. Figure 14 provides a schematic of additional protospacer and

corresponding PAM sequence targets of the S . thermophilus CRISPR system in the human

EMXl locus. Two protospacer sequences are highlighted and their corresponding PAM

sequences satisfying NNAGAAW motif are indicated by underlining 3' with respect to the

corresponding highlighted sequence. Both protospacers target the anti-sense strand.

Example 3: Sample target sequence selection algorithm

[00568] A software program is designed to identify candidate CRISPR target sequences on

both strands of an input DNA sequence based on desired guide sequence length and a CRISPR

motif sequence (PAM) for a specified CRISPR enzyme. For example, target sites for Cas9 from

S . pyogenes, with PAM sequences NGG, may be identified by searching for 5'-N -NGG-3' both

on the input sequence and on the reverse-complement of the input. Likewise, target sites for

Cas9 of S. thermophilics CRISPR! , with PAM sequence NNAGAAW, may be identified by

searching for 5'-N -NNAGAAW-3' both on the input sequence and on the reverse-complement

of the input. Likewise, target sites for Cas9 of S. thermophilics CRISPR3, with PAM sequence

NGGNG, may be identified by searching for 5' -N -NGGNG-3 ' both on the input sequence and

on the reverse-complement of the input. The value "x" in Nx may be fixed by the program or

specified by the user, such as 20.

[00569] Since multiple occurrences in the genome of the DNA target site may lead to

nonspecific genome editing, after identifying all potential sites, the program filters out sequences

based on the number of times they appear in the relevant reference genome. For those CRISPR

enzymes for which sequence specificity is determined by a 'seed' sequence, such as the 1l-12bp

5' from the PAM sequence, including the PAM sequence itself, the filtering step may be based

on the see sequence. Thus, to avoid editing at additional genomic loci, results are filtered based



on the number of occurrences of the seed:PAM sequence in the relevant genome. The user may

be allowed to choose the length of the seed sequence. The user may also be allowed to specify

the number of occurrences of the seed:PAM sequence in a genome for purposes of passing the

filter. The default is to screen for unique sequences. Filtration level is altered by changing both

the length of the seed sequence and the number of occurrences of the sequence in the genome.

The program may in addition or alternatively provide the sequence of a guide sequence

complementary to the reported target sequence(s) by providing the reverse complement of the

identified target sequence(s). An example visualization of some target sites in the human genome

is provided in Figure 18.

[00570] Further details of methods and algorithms to optimize sequence selection can be

found in U.S. application Serial No. 61/064,798 (Attorney docket 44790.1 1.2022; Broad

Reference BI-20 12/084); incorporated herein by reference.

Example 4: Evaluation of multiple chimeric crRNA-tracrRNA hybrids

[00571] This example describes results obtained for chimeric RNAs (chiRNAs; comprising a

guide sequence, a tracr mate sequence, and a tracr sequence in a single transcript) having tracr

sequences that incorporate different lengths of wild-type tracrRNA sequence. Figure 16a

illustrates a schematic of a bicistronic expression vector for chimeric RNA an Cas9. Cas9 is

driven by the CBh promoter and the chimeric RNA is driven by a U6 promoter. The chimeric

guide RNA consists of a 20bp guide sequence (Ns) joined to the tracr sequence (running from

the first "U" of the lower strand to the end of the transcript), which is truncated at various

positions as indicated. The guide and tracr sequences are separated by the tracr-mate sequence

GUUUUAGAGCUA followed by the loop sequence GAAA. Results of SURVEYOR assays tor

Cas9-mediated indels at the human EMXl and PVALB loci are illustrated in Figure 16b and 16c,

respectively. Arrows indicate the expected SURVEYOR fragments. ChiRNAs are indicated by

their "+n" designation, and crRNA refers to a hybrid RNA where guide and tracr sequences are

expressed as separate transcripts. Quantification of these results, performed in triplicate, are

illustrated by histogram in Figures 7a and 17b, corresponding to Figures 6b and 16c,

respectively ("N.D." indicates no indels detected). Protospacer IDs and their corresponding

genomic target, protospacer sequence, PAM sequence, and strand location are provided in Table

D. Guide sequences were designed to be complementary to the entire protospacer sequence in



the case of separate transcripts in the hybrid system, or only to the underlined portion in the case

of chimeric RNAs.

Table D:

[00572] Further details to optimize guide sequences can be found in U.S. application Serial

No. 61/836,127 (Attorney docket 44790.08.2022; Broad Reference BI-2013/004G); incorporated

herein by reference.

0Θ573] Initially, three sites within the EMXl locus in human HE 293FT cells were

targeted. Genome modification efficiency of each chiRNA was assessed using the SURVEYOR

nuclease assay, which detects mutations resulting from DNA double-strand breaks (DSBs) and

their subsequent repair by the non-homologous end joining (NHEJ) DNA damage repair

pathway. Constructs designated chiRNA(+n) indicate that up to the +n nucleotide of wild-type

tracrRNA is included in the chimeric RNA construct, with values of 48, 54, 67, and 85 used for

n. Chimeric RNAs containing longer fragments of wild-type tracrRNA (chiRNA(+67) an

ehiRNA(+85)) mediated DNA cleavage at all three EMXl target sites, with chiRNA(+85) in

particular demonstrating significantly higher levels of DNA cleavage than the corresponding

crRNA/tracrRNA hybrids that expressed guide and tracr sequences in separate transcripts

(Figures 16b and 7a) Two sites in the PVALB locus that yielded no detectable cleavage using

the hybrid system (guide sequence and tracr sequence expressed as separate transcripts) were

also targeted using chiRNAs. chiRNA(+67) and chiRNA(+85) were able to mediate significant

cleavage at the two PVALB protospacers (Figures 16c and b) .

For all five targets in the EMXl and PVALB loci, a consistent increase in genome modification

efficiency with increasing tracr sequence length was observed. Without wishing to be bound by

any theory, the secondary structure formed by the 3' end of the tracrRNA may play a role in

enhancing the rate of CRJSPR complex formation.

Example 5: Cas9 diversity



[00574] The CRISPR-Cas system is an adaptive immune mechanism against invading

exogenous DNA employed by diverse species across bacteria and archaea. The type II CRISPR-

Cas9 system consists of a set of genes encoding proteins responsible for the "acquisition" of

foreign DNA into the CRISPR locus, as well as a set of genes encoding the "execution" of the

DNA cleavage mechanism; these include the DNA nuclease (Cas9), a non-coding transactivating

cr-RNA (tracrRNA), and an array of foreign DNA-derived spacers flanked by direct repeats

(crRNAs). Upon maturation by Cas9, the tracRNA and crRNA duplex guide the Cas9 nuclease

to a target DNA sequence specified by the spacer guide sequences, and mediates double-stranded

breaks in the DNA near a short sequence motif in the target DNA that is required for cleavage

and specific to each CRISPR-Cas system. The type I CRISPR-Cas systems are found

throughout the bacterial kingdom and highly diverse in in Cas9 protein sequence and size,

tracrRNA and crRNA direct repeat sequence, genome organization of these elements, and the

motif requirement for target cleavage. One species may have multiple distinct CRISPR-Cas

systems.

[00575] Applicants evaluated 207 putative Cas9s from bacterial species identified based on

sequence homology to known Cas9s and structures orthologous to known subdomains, including

the HNH endonuc lease domain and the RuvC endonuclease domains [information from the

Eugene Koonin and Kira Makarova]. Phylogenetic analysis based on the protein sequence

conservation of this set revealed five families of Cas9s, including three groups of large Cas9s

(-1400 amino acids) and two of small Cas9s ( 00 amino acids) (see Figures 19 and 20A-F).

[0G576] Further details of Cas9s and mutations of the Cas9 enzyme to convert into a nickase

or DNA binding protein and use of same with altered functionality can be found in U.S.

application Serial Nos 61/836,101 and 61/835,936 (Attorney docket 44790.09.2022 and

4790.07.2022 and Broad Reference BI-2013/004E and B1-2013/004F respectively) incorporated

herein by reference.

Example 6: Cas9 orthologs

[00577] Applicants analyzed Cas9 orthologs to identify the relevant PAM sequences and the

corresponding chimeric guide RNA Having an expanded set of PAMs provides broader

targeting across the genome and also significantly increases the number of unique target sites and

provides potential for identifying novel Cas9s with increased levels of specificity in the genome.



[00578] The specificity of Cas9 orthologs can be evaluated by testing the ability of each Cas9

to tolerate mismatches between the guide RNA and its DNA target. For example, the specificity

of SpCas9 has been characterized by testing the effect of mutations in the guide RNA on

cleavage efficiency. Libraries of guide RNAs were made with single or multiple mismatches

between the guide sequence and the target DNA. Based on these findings, target sites for SpCas9

can be selected based on the following guidelines:

[00579] To maximize SpCas9 specificity for editing a particular gene, one should choose a

target site within the locus of interest such that potential 'off-target' genomic sequences abide by

the following four constraints: First and foremost, they should not be followed by a PAM with

either 5'-NGG or NAG sequences. Second, their global sequence similarity to the target

sequence should be minimized. Third, a maximal number of mismatches should lie within the

PAM-proximal region of the off-target site. Finally, a maximal number of mismatches should be

consecutive or spaced less than four bases apart.

[0Θ580] Similar methods can be used to evaluate the specificity of other Cas9 orthologs and to

establish criteria for the selection of specific target sites within the genomes of target species. As

mentioned previously phylogenetic analysis based on the protein sequence conservation of this

set revealed five families of Cas9s, including three groups of large Cas9s (-1400 amino acids)

and two of small Cas9s (-1 100 amino acids) (see Figures 19 and 20A-F). Further details on Cas

orthologs can be found in U.S. application Serial Nos 61/836,101 and 61/835,936 (Attorney

docket 44790.09.2022 and 4790.07.2022 and Broad Reference BI-2013/004E and BI-2013/004F

respectively) incorporated herein by reference.

Example 7: Engineering of Plants (Micro-algae) using Cas9 to target and manipulate plant
genes

[00581] Methods of delivering Cas9

[00582] Method : Applicants deliver Cas9 and guide RNA using a vector that expresses Cas9

under the control of a constitutive promoter such as Hsp70A-Rbc 2 or Beta2-tubulin.

[00583] Method 2 : Applicants deliver Cas9 and T7 polymerase using vectors that expresses

Cas9 and T7 polymerase under the control of a constitutive promoter such as Hsp70A ~Rbc S2 or

Beta2-tubulin. Guide RNA will be delivered using a vector containing T7 promoter driving the

guide RNA.



[00584] Method 3 : Applicants deliver Cas9 mRNA and in vitro transcribed guide RNA to

algae cells. RNA can be in vitro transcribed. Cas9 mR A will consist of the coding region for

Cas9 as well as 3'UTR from Co l to ensure stabilization of the Cas9 mRNA.

[00585] For Homologous recombination, Applicants provide an additional homology directed

repair template

[00586] Sequence for a cassette driving the expression of Cas9 under the control of beta-2

tubulin promoter, followed by the 3' UTR of Cop .

[00587] TCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGA

CGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTC

GGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAG

Ί = Ί Ί Ί - Ί

ATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGG

CG CXΊ X Π ( Ί X Χ Ί Ί ΧΛ ΑΑ XX ΛΑ ΑΤΊ ' Α XX \ ΤΛ( Χ Ί Ί ΧV A

GATTACGCTTCGCCGAAGAAAAAGCGCAAGGTCGAAGCGTCCGACAAGAAGTACAG

CATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCCGTGATCACCGACGAGT

ACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACACCGACCGGCACAGCATC

AAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCGAAACAGCCGAGGCCAC

CCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACGGAAGAACCGGATCTGC

TATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTTCTTCCAC

AGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAGCACGAGCGGCACCCCAT

CTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACC

ACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCGACCTGCGGCTG^

CTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCCTGATCGAGGGCGACCTG

AACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACAA

CCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGTGGACGCCAAGGCCATCC

TGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATCTGATCGCCCAGCTGCCC
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GCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCCATCCTGCTGAGCGACATC

CTGAGAGTGAACACCG AGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAG



ATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGC

TGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGC

TACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCT

CTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGG

AGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAA

CCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCT

GGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATC

ACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCAT

CGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGC

Ί Ί Ί Ί Ί Ί - Ί

GTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCA
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GACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGAT

CGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAA

GGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCC

TGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCAC

CTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGG

CAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACA

ATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATC

CACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCA

X A A ' - Χ Χ Χ' Λ Ί ΛΛ Λ

AGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGG

CACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGA

AGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGA

GCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACG

AGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAA

CTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTT

CTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGG

GCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGG

CGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAA



GGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAG

CTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGAT

GAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCC

ΛΛ( Ί ΛΊΊΊ ( ΧΧ ΛΛ{ Λ Γ!Χ ΊΊΊ

AGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACC

GCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAA

GGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCT

ACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACC

CTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGG

GGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCA

{ CX A < !XiAA ! \ x A A AGACXX < r ]G { < A(AG(=( ,G{i( ' ] r(-A{i(AAA

GAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTG

GGACCCTAAGAAGTACGGCGGCTTCGACAGCCXXACCGTGGCCTATTCTGTGCTGGT

GGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTG

CTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCT

GGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGT

ACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAA

CTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTG

GCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCT

< Γ !Ί !Χ ΑΛ{ A A X X A A XX X A

TCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACA

ACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTT

ACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGAC

CGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAG

CATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAGCC

CCAAGAAGAAGAGAAAGGTGGAGGCCAGCTAAGGATCCGGCAAGACTGGCCCCGC

TTGGCAACGCAACAGTGAGCCCCTCCCTAGTGTGTT^^

GTGTGTTGGCCAACGGGTCAACCCGAACAGATTGATACCCGCCTTGGCATTTCCTGT

CAGAATGTAACGTCAGTTGATGGTACT

[ Θ588] Sequence for a cassette driving the expression of T7 polymerase under the control of

beta- 2 tubulin promoter, followed by the 3' UTR of Cop 1 :



[00589] TCTTTCTTGCGCTATGACACTTCCAGCAAAAGGTAGGGCGGGCTGCGAGA

CGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCGAAGCTCCTTC

GGGGCTGCATGGGCGCTCCGATGCCGCTCCAGGGCGAGCGCTGTTTAAATAGCCAG

< ( { { CX'GAT i X A A A TATAG AG( " i A Χ' ΛΛΛ<ϊ ( Α ' Ί Ύ ΛΛ TAG

ATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCGCTAAGGGGG

CGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACatgcctaagaagaagaggaaggttaacacgatt

aacatcgctaagaacgacttctctgacatcgaactggctgctatcccgttcaacactctggctgaccattacggtgagcgtttagctcgcgaa

cagttggcccttgagcatgagtcttacgagatgggtgaagcacgcttccgcaagatgtttgagcgtcaacttaaagctggtgaggttgcgg

aacgctgccgccaagcctctcatcactaccctactccctaagatgattgcacgcatcaacgactggtttgaggaagtgaaagctaagcgcg

gcaagcgcccgacagcciiccagitccigcaagaaatcaagccggaagccgiagcgtacatcaccatiaagaccactctggctt

cagtgctgacaatacaaccgttcaggctgtagcaagcgcaatcggtcgggccattgaggacgaggctcgcttcggtcgtatccgtgacctt

gaagctaagcacttcaagaaaaacgttgaggaacaactcaacaagcgcgtagggcacgtctacaagaaagcatttatgcaagitgtcgag

gctgacatgctctctaagggtctactcggtggcgaggcgtggtcttcgtggcataaggaagactctattcatgtaggagtacgctgcatcgag

atgctcattgagtcaaccggaatggttagcttacaccgccaaaatgctggcgtagiaggtcaagactctgagactatcgaactcgcacctga

atacgctgaggctatcgcaacccgtgcaggtgcgctggctggcatctctccgatgttccaaccttgcgtagttcctcctaagccg^^

cattactggtggtggctattgggctaacggtcgtcgtcctctggcgctggtgcgtactcacagtaagaaagcactgatgcgctacgaagacg

tttacatgcctgaggtgtacaaagcgattaacattgcgcaaaacaccgcatggaaaatcaacaagaaagtcctagcggte

accaagtggaagcattgtccggtcgaggacatccctgcgattgagcgtgaagaactcccgatgaaaccggaagacatcgacatgaatcct

gaggctctcaccgcgtggaaacgtgctgccgctgctgtgtaccgcaaggacaaggctcgcaagtctcgccgtatcagccttgagttcatgc

ttgagcaagccaataagtttgctaaccataaggccatctggttcccttacaacatggactggcgcggtcgtgtttacgctgtgtcaatgttcaac

ccgcaaggtaacgatatgaccaaaggactgctiacgctggcgaaaggtaaaccaatcggtaaggaaggttactactggctgaaaatccac

ggtgcaaactgtgcgggtgtcgacaaggttccgttccctgagcgcatcaagttcattgaggaaaaccacgagaacatcatggcttgcgctaa

gtctccactggagaacacttggtgggctgagcaagattctccgttctgcttccttgcgttctgctttgagtacgctggggtacagcaccacggc

ctgagctataactgctcccttccgctggcgtttgac^^

gcgcggttaacttgcttcctagtgaaaccgttcaggacatctacgggattgttgctaagaaagtcaacgagattctacaagcagacgcaatca

atgggaccgataacgaagtagttaccgtgaccgatgagaacactggtgaaatctctgagaaagtcaagctgggcactaaggcactggctg

gtcaatggctggcttacggtgttactcgcagtgtgactaagcgttcagtcatgacgctggcttacgggtccaaagagttcggcttccgtcaac

aagtgctggaagataccattcagccagctattgattccggcaagggtctgatgttcactcagccgaatcaggctgctggatacatggctaag

ctgatttgggaatctgtgagcgtgacggtggtagctgcggttgaagcaatgaactggcttaagtctgctgctaagctgctggctgctgaggtc

aaagataagaagactggagagattcttcgcaagcgitgcgctgtgcattgggtaactcctgatggittccctgtgtggcaggaatacaagaa

gcctattcagacgcgcttgaacctgatgttcctcggtcagttccgcttacagcctaccattaacaccaacaaagatagcgagattgatgca



caaacaggagtctggtatcgctcctaac^

ggaatcgaatcttttgcactgattcacgactccttcggtacgattccggctgacgctgcgaacctgttcaaagcagtgcgcgaaactatggttg

acacatatgagtcttgtgatgtactggctgatttctacgaccagttcgctgaccagttgcacgagtctcaattggacaaaatgccagcacttcc

ggctaaaggtaacttgaacctccgtgacatcttagagtcggacttcgcgttcgcgtaaGGATCCGGCAAGACTGGCCCC

GCTTGGCAACGCAACAGTGAGCCCCTCCCTAGTGTGTTTGGGGATGTGACTATGTAT

Ί Α Α - Ί Ί Ί Ί Ί ΊΊΊ Ί

GTCAGAATGTAACGTCAGTTGATGGTACT

[00590] Sequence of guide RN A driven by the T7 promoter (T7 promoter, Ns represent

targeting sequence):

0059 ] gaaatTAATACGACTCACTATANNNNNNNNNNNNNNNNNNNNgttttagagctaGA

AAtagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcttttttt

[00592] Gene delivery:

[00593] Chiamydomonas reinhardtii strain CC-124 and CC- 5 from the Chlamydomonas

Resource Center will be used for electroporation. Electroporation protocol follows standard

recommended protocol from the GeneArt Chlamydomonas Engineering kit.

[00594] Also, Applicants generate a line of Chlamydomonas reinhardtii that expresses Cas9

constitutively. This can be done by using pChlamyl (linearized using Pvul) and selecting for

hygromycin resistant colonies. Sequence for pChlamyl containing Cas9 is below. In this way to

achieve gene knockout one simply needs to deliver RNA for the guideRNA. For homologous

recombination Applicants deliver guideRNA as well as a linearized homologous recombination

template.

[00595] pChlamyl-Cas9:

[0Θ596] TGCGGTATTTCACACCGCATCAGGTGGCACTTTTCGGGGAAATGTGCGCG

GAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGATT

ATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATGAAGTTTTAAATCAAT

CTAAAGTATATATGAGTAAACTTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGC

TAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCG

( Χ=Λ( =Λ Χ C \ { Ί Α ΧΧ Ί Χ ΑΊΊΊ Ί Α Α A XA XX GAA

GGCCGAGCGCAGAAGTGGTCCTGCAACTTTATCCGCCTCCATCCAGTCTATTAATTG

TTGCCGGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGC



CATTGCTACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTTCATTCAGCTCC

GGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTT

AGCTCCTTCGGTCCTCCGATCGTTGTCAGAAGTAAGTTGGCCGCAGTGTTATCACTC

Α Α ν Α Α ΊΊΊΊ
CTGTGACTGGTGAGTACTCAACCAAGTCATTCTGAGAATAGTGTATGCGGCGACCGA

Γ Χ ΊΧΊΊΧ ΧΧ Α Ί Ί ΊΑ ΧΧ Χ c \ { Λ ,\( :·Λ{ ΛΛ(ΊΊΊ ·ΛΛ

AAGTGCTCATCATTGGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGC

TGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTT

TACTTTCACCAGCGTTTCTGGGTGAGCAAAAACAGGAAGGCAAAATGCCGCAAAAA

AGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATT

Λ Χ=ΛΛ( ·ΑΓΓ !Α · !Χ·Λ{ { ·Λ ]ΊΧ ]( ( Α Χ Λ Χ \ ΛΛΛ ΧΧΧ \ Λ( Χ !Χ Λ( Χ

GTTCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTT

T T G ( Χ ΛΛ Χ G ( ' ΛΛ ΛΛΛΛΛΛΛ ίX A XΧ Λ X Λ( ( Χ

TTGTTTGCCGGATCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAG

AGCGCAGATACCAAATACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAA

GAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGTT

GCCAGTGGCGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGAT

AAGGCGCAGCGGTCGGGCTGAACGGGGGGTTCGTGCACACAGCCCAGCTTGGAGCG

AACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTATGAGAAAGCGCCACGC

Χ ΧΧ= : - Χ X A X X -

AGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCG

( ΧΧ =( Χ-Α Χ Χ Χ Α( Χ Α( Χ ··!ΧX A r X XX A A

GCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCTGGCCTTTTGCTGGC

CTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCGTATTACC

GCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTC

AGTGAGCGAGGAAGCGGTCGCTGAGGCTTGACATGATTGGTGCGTATGTTTGTATGA

AGCTACAGGACTGATTTGGCGGGCTATGAGGGCGGGGGAAGCTCTGGAAGGGCCGC

GATGGGGCGCGCGGCGTCCAGAAGGCGCCATACGGCCCGCTGGCGGCACCCATCCG

Τ ΛΤ Λ Α Λ Λ X X X Λ XXXX Α XXiTG Α( X' X A C Π Χ AGC XϊA C' ΛΑΛ X AG A '

TTATACATACGCGACTATTCTGCCGCTATACATAACCACTCAGCTAGCTTAAGATCC

CATCAAGCTTGCATGCCGGGCGCGCCAGAAGGAGCGCAGCCAAACCAGGATGATGT



TTGATGGGGTATTTGAGCACTTGCAACCCTTATCCGGAAGCCCCCTGGCCCACAAAG

GCTAGGCGCCAATGCAAGCAGTTCGCATGCAGCCCCTGGAGCGGTGCCCTCCTGAT

AAACCGGCCAGGGGGCCTATGTTCTTTACTTTTTTACAAGAGAAGTCACTCAACATC

TTAAAATGGCCAGGTGAGTCGACGAGCAAGCCCGGCGGATCAGGCAGCGTGCTTGC

AGATTTGACTTGCAACGCCCGCATTGTGTCGACGAAGGCTTTTGGCTCCTCTGTCGCT

ΧΊ Χ A ' A

CCATGTACCCATACGATGTTCCAGATTACGCTTCGCCGAAGAAAAAGCGCAAGGTC

GAAGCGTCCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGG

CTGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGG

GCAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGAC

( X=G Xi { XX XA XXXiG i G G ( X ( = G ( =

CCAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCC

AA A X= X X A A - AA A X X X AA A A

TAAGAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACC

ACGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGAC

AAGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGC

CACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTT

CATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCA

GCGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTG

GAAAATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCT

GATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGA

( A G A Ί X A Ί A A = XΊ A X X= Ί X A A A XΊ X

Ί i A i A A A( X ΧΊ ΧΊ χ Α Α Ί ΧΧί

ACGCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCC

CTGAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCT

GAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACC

A < A< \\AGAA{ XiG A X XX A C-A GA X X.GAG X A A AA A

AA -A -A A A A ACX (iA(iGAA( i

< AA( X AAC \ ( ( A{iGA( X X X X : A ( :A {i( X=GA( X-rr(X}A(AA(X=Gi-AG{

ATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGA

TTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCG



CATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGA

CCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAA

GGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGC

' - - Ί Ί Ί Ί ( ' Ί Χ Λ

AACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCT

GAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAA

GTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTC

CGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACG

ATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGAC

ATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGA

GGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGT^

AGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATC

CX ( A AG{ A XX XX X A X '

A " - ' A A ! (iA( ( ! AAAGAGGAC '

TCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAAT

CTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGA

CGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGG

CCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAA

GCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCC

!XiGA A A(X X Α( Ί Χ \ ΑΛ Χ Α( ΑΑ< Ί Χ ] Λ{ Ί Χ Ί Λ A X X -A A

GCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATG

lXiGA(XAl-A ] ( X !X :X X \ G AG{ ( GAA{iGA(X A XX A !XX A(-AA(V\A( G X=

TGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGT

CGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCC

AGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGAT

AAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGT

< C'A AGAT j GG A Ί ΧXXX GATGAA A ΤΛΛ ( G A ( A( ΑΊ XiA . A( ( 'T

TCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAG

G A Π Ί ΧX' Aii ' i A ' AAA X X XiA iA'] ΑΑί ΑΛ !A(X A( A X X 'A X A X

TACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAG

CGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGA



GCGAGCAGGA ATC GGCAAGGCTACCGC CAAGT ACTTCTTCT ACAGCAACATC ATG

AACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCT

GATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTG

CXA{ Ί Ί Ί = =

GTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAA

Ί Χ ΑΊ Χ Ί Ί Ί Ί

( ( ( ΧΊ ( A i G

AAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTT

CGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGG

ACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAG

A G Ί Χ " iX Ί G( G C ( Λ Ί ( G AGGG AC ( Χ C T G X 'TC

CAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCC

CGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACG

AGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAAT

CTGGACAAA GTGCTGTCCGCCTACAACAA GCACCGGGATAAGCCCATCAGAGAGCA

GGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTT

CAAGTACTTTGACACCACCATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGC

TGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGAC

CTGTCTCAGCTGGGAGGCGACAGCCCCAAGAAGAAGAGAAAGGTGGAGGCCAGCT

Yi G A Π Χ ΛΊ Χ Χ Π

GGCTGCGAGACGGCTTCCCGGCGCTGCATGCAACACCGATGATGCTTCGACCCCCCG

AAC XX ( X : : X A X : : XΧΧ: ΑΊ Χ Χ Ί Α A

AATAGCCAGGCCCCCGATTGCAAAGACATTATAGCGAGCTACCAAAGCCATATTCA

AACACCTAGATCACTACCACTTCTACACAGGCCACTCGAGCTTGTGATCGCACTCCG

CTAAGGGGGCGCCTCTTCCTCTTCGTTTCAGTCACAACCCGCAAACATGACACAAGA

ATCCCTGTTACTTCTCGACCGTATTGATTCGGATGATTCCTACGCGAGCCTGCGGAA

CX XA C A XX X A AAC X X A A X

AGA ! GA TG ΛΛ G C ί XX ATTGTG XX ACGA GG i TTTGGC ' T C T

< ! Χ Ί Χ ΧΊ Χ AAC \ G A !X \ A( XX X X XX :XX XX A r rCi( -AC X i ' GCi

CCCGCCGAGCCCTGGAGGAGCTCGGGCTGCCGGTGCCGCCGGTGCTGCGGGTGCCC

GGCGAGAGCACCAACCCCGTACTGGTCGGCGAGCCCGGCCCGGTGATCAAGCTGTT



CGGCGAGCACTGGTGCGGTCCGGAGAGCCTCGCGTCGGAGTCGGAGGCGTACGCGG

TCCTGGCGGACGCCCCGGTGCCGGTGCCCCGCCTCCTCGGCCGCGGCGAGCTGCGGC

CCGGCACCGGAGCCTGGCCGTGGCCCTACCTGGTGATGAGCCGGATGACCGGCACC

AECTGGCGGTCCGCGKTGGACGGCACGACCGACCGGAACGCGCrGCTCGCCCTGGC

CCGCGAACTCGGCCGGGTGCTCGGCCGGCTGCACAGGGTGCCGCTGACCGGGAACA

CCarGCTCACCCCCCA:TTCCGM}GTCrTCCCGGAACrGCTGCGGGAACGCCGCGCGG

CGACCGTCGAGGACCACCGCGGGTGGGGCTACCTCTCGCCCCGGCTGCTGGACCGC

CTGGAGGACTGGCTGCCGGACGTGGACACGCTGCTGGCCGGCCGCGAACCCCGGTT

CGTCCACGGCGACCTGCACGGGACCAACATCTTCGTGGACCTGGCCGCGACCGAGG

TCACCGGGATCGTCGACTTCACCGACGTCTATGCGGGAGACTCCCGCTACAGCCTGG

] Λ Λ Ί Χ Υ ίΧ " i 'C' Λ Λ ( ' ( { ( " [" !'{ CX iGG G G(X i G \XX '\ G G Gi " Γ ϊ ( " '( '(

ACGGGGCGCAGTGGAAGCGGACCGAGGACTTCGCCCGCGAACTGCTCGCCTTCACC

Ί Ί Ί Α Ί Ί Ί Ί Ί Ί Ί Ί Ί -

GATCCGGAGGAACTGGCGCAGTTCCTCTGGGGGCCGCCGGACACCGCCCCCGGCGC

CTGATAAGGATCCGGCAAGACTGGCCCCGCTTGGCAACGCAACAGTGAGCCCCTCC

CTAGTGTGTTTGGGGATGTGACTATGTATTCGTGTGTTGGCCAACGGGTCAACCCGA

ACAGATTGATACCCGCCTTGGCATTTCCTGTCAGAATGTAACGTCAGTTGATGGTAC

T.

[ Θ597] For all modified Chlamydomonas reinhardtii cells. Applicants use PC , SURVEYOR

nuclease assay, and DNA sequencing to verify successful modification.

Example 8: Crystal Structure

[00598] Figures 23A-M provide: various views of the CRISPR-cas complex crystal structure

(A-I), chemieric RNA architecture from the crystal structure (J-K), an interaction schematic from

the crystal structure (L) and a topology schematic f o the crystal structure (M).

[00599] Figures 23J-K concern a SpCas9 sgRNA structural study, and Figures 26A-B also

pertain to sgRNA mutations. SpCas9 sgRNAs were mutated to investigate contribution of

specific bases or groups of bases to activity. These include mutations in the direct repeat (DR)

and tracrRNA regions of the sgRNA, divided into: stem 1 (base-pairing region between DR and

tracrRNA), bulge (un-paired bases between DR and tracrRNA), loop (artificial GAAA

connector between DR and tracrRNA), linker 1 (between stem 1 and stem 2), stem 2 (first

hairpin formed by tracrRNA tail), loop 2 (loop in between stem 2), stem 3 (second, or last



hairpin formed by tracrRNA tail), and loop 3 (loop in between stem 3). Mutations were chosen

based on predicted secondary structure as well as secondary structure as illustrated in Figures

23A-M, especially Figure 23J In addition, three (3) sgRNA scaffolds were designed to

incorporate MS2 loops in loop regions for interaction/binding to recruit functional domains fused

to MBP sgRNAs were synthesized as U6::PCR amplicon and tested in co-transfectioii with

wildtype SpCas9.

[00600] 400ng of Cas9 plasmid, lOOng of sgRNA into 200,000 HE 293FT ceils with

Lipofectamme 2000; DNA was harvested 3 days post-transfection for SURVEYOR analysis

[00601] The invention thus comprehends the invention comprehends a CRISPR-cas9 (S.

pyogenes) system having a crystal having the structure defined by the co-ordinates of following

Cystral Structure Table (the CRISPR-cas9 crystal structure).
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REMARK θ : .4183 0.3996 3 .183623e+00 3 .249901e+00
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REMARK 2 set arg t 0.2304 0.2755 3 .030450e+00 3.133267e+00

REMARK 2~ weight: 0.2304 0.2755 3 .030450e+00 3 .1332675+00

REMARK 2__x z e : 0.2319 0.2724 3 ,002038e+00 3 ,I14623e+00

REMARK 2_adp : 0.2308 0.2735 2 .983982e+00 3 ,111742e+00

REMARK 3_ s : 0.2301 0.2722 2 .986422e÷00 3 .I13812e+00

REMARK 3 settarget 0.2301 0.2722 2 .986422e+00 3.113812e+00

REMARK 3 weight: 0.2301 0.2722 2 .986422e+00 3 ,113812e+00

REMARK 3_xyzrec : 0.2296 0.2720 2 .982246e+00 3 .U2724e+00

REMARK 3 ad : 0.2311 0.2740 2 .983885e+00 3 .113561e+00

REMARK e d.: 0.2287 0.2727 2 ,980889e÷00 3 ,I14524e+00

REMARK

REMARK stage <pher > fo a-ipha beta

REMARK 0 : 40..667 0 .6489 0 .0924 375. 058

REMARK 1 bss: 34. 679 0 .7169 0 .8687 159.107

REMARK 1 settarget 34 .679 0.7169 0,8687 159. 107

REMARK l_addcbetar 34 .679 0.7169 0.8687 59 .107

REMARK 1 weight: 34. 679 0 .7169 0 .8687 159.107

REMARK l_xyzrec. : 35,,930 0 .7024 0 .8546 168.565

REMARK l_a : 35. 994 0 .7018 0 .8670 168.273

REMARK 2_bss: 36..236 0 .6986 0 ,8407 168. 452

REMARK 2__settarget 36. 236 0 .6986 0.8407 68 .452

REMARK 2 _-weight : 36. 236 0 .6986 0 .8407 168. 52

REMARK 2 xyzrec : 35..526 0 .7068 0 ,8488 163 . 09

REMARK 2_adp: 35. 506 0 .7069 0 .82 67 164 .124

REMARK 3__b3s: 35. 216 0 .7106 0 .854 4 164.060

REMARK 3 settarget 35 .216 0.710 6 0 .8544 4 .060



REMARK 3 we 5 .216 .7106 0 .85 44 4 06

REMARK 3 xyzrec 35 .053 0 .7127 0 ,8566 1 4 50 9

REMARK 3 adp 35 . 40 0 .7117 0 .82 57 5 33

REMARK end 5 .132 0 .7117 0 .8548 3 891

REMARK

REMARK age a g bond ch r dihe plan repu geo target

REMARK 0 I .22 4 0 .009 0 .053 16 .866 0 005 4 .103 1 366ie--01

REMARK 1 b i .22 4 0 .009 0 .05 3 16 .8 66 0 005 4 .103 1 3 66ie-01

REMARK 1 set target : .224 0 .00 9 0.053 16. 866 0 .005 4 .103 1.3661e- 01

REMARK 1 addcbe t : 1 .224 0 .00 9 0,053 16. 866 0 . 05 4 ,103 i.37S3e- 01

REMARK 1 weight i 0 .009 0 .053 6 .866 0 005 4 .103 3753e-01

REMARK 1 xyzrec i .197 0 .009 0 .04 6 16 .893 0 005 4 .102 2487e-01

REMARK adp 1 .1 7 0 .009 0 .04 6 16 .893 0 00 5 4 . 02 .1 2487e-01

REMARK 2 bss 1 .197 0 .009 0 .046 16 .8 93 0 005 4 .102 1 2487e--01

REMARK 2 settarget : 1 .197 0 .00 9 0.04 6 16. 893 0 .005 4 .102 l,2487e- 01

REMARK 2 we ght 1 . 7 0 .009 0 .04 6 16 .893 0 005 4 .102 1 2 485e-01

REMARK 2 xyzrec 1 .200 0 .008 0 .047 16 .800 0 005 4 .105 1 1966e-01

REMARK 2 adp i .200 0 .008 0 .04 7 16 .800 0 005 4 .105 1 1966e-01

REMARK 3 b .200 0 .008 0 .04 7 16 .800 0 005 4 .105 1 1 66e-01

REMARK 3 settarget : 1 .2 00 0 .008 0,047 16. 800 0 . 05 4 ,105 1 .I966e- 01

REMARK weight i .200 0 .008 0 .04 7 16 .800 0 005 4 .105 1 1992e-01

REMARK 3 xyzrec i .195 0 .008 0 .04 7 16 .7 85 0 005 4 .106 1 1995e-01

REMARK 3 adp I .195 0 .008 0 .04 7 .785 0 005 4 .106 1 1995e--01

REMARK end i . 5 0 .008 0 ,047 16 .785 0 005 4 .106 1995e-01

REMARK · · ---- ·

REMARK Max i 1 de at ion s :

REMARK stage bond ch dihe a repu ! ra !

REMARK 0 1 6 .30 0 .091 0 ,409170 .819 0 060 1 .7 91 3 589oe-02

REMARK 1 bss .300 0 .0 91 0 .409170 .819 0 060 1 .7 91 3 .5698e-02

REMARK 1 settarget : 16. 300 0 .091 0.409170. 819 0 .0 60 1 .791 3 .5898e- 02

REMARK 1 addcbe tar : 16. 300 0 .091 0.409170. 819 0 .0 60 1 .791 3 ,S821e- 02

REMARK 1 weight 6 .300 0 .0 91 0 .409170.819 0 060 1 .7 91 3 .5821e-02

REMARK 1 xyzrec 1 .201 0 .0 98 0 .380173.670 0 070 2 .099 2 .2688e-02

REMARK 1 adp .201 0 .098 0 ,380173.670 0 070 2 .0 99 2 .2 688e-02

REMARK 2 bss 3 .201 0 .0 98 0 .380173.670 0 070 2 .099 2 .2688e-02

REMARK 2 settarget : 13. 2 01 0 .098 0,380173. 670 0 .070 2 ,09 2.2688e- 02

REMARK 2 w ght . 0 0 .098 0 ,3801 .670 0 070 2 .0 99 2 2685e-02

REMARK 2 x ec 13 .522 0 .083 0 .397172 .158 0 .058 .0 7 2 .2398e-02

REMARK 2 adp .522 0 .083 0 .397172.158 0 .058 2 .078 2 ,2398e-02

REMARK 3 b s .522 0 .083 0 397.1 72 58 0 .058 2 .078 2 2 398e-02

REMARK 3 settarget : 13. 522 0 .083 0.397172. 158 0 .0 58 2 .078 2,2398e~ 02

REMARK 3 weight .522 0 .083 0 .397172.158 0 .0 8 2 .078 2 .2446e-02

REMARK 3 xyzrec 1 .311 0 .081 0 .393172.025 0 .057 2 .054 2 .2726e-02

REMARK 3 adp 1 .311 0 .081 0 ,393172.025 0 .057 2 .054 2 .2 72 6e-02

REMARK e d 4 .311 0 .081 0 .393172.025 0 .057 2 .054 2 .2726e-02

REMARK

REMARK ! overal 1 | r c ro o lecu e j solvent

REMARK stage b a : : b r . n b ave b x b ™in b e b m a K b rain b ave

REMARK 0 160.43 28 .85 71 .22 6 . 3 2 8 85 71 .30 81 67 30 00 51 .94

REMARK 1 b s 160.43 .85 7 ,22 0 . 3 28 7 .30 7 30 00 .94

REMARK 1 se arg : 0 43 28 71 22 60 43 28 7 1 30 81 67 30 00 5 .94

REMARK 1 addcbe a r : 160 43 2 8 85 71 22 160 43 28 85 71 30 81 30 0 5 .94

REMARK weight 160.43 28 .85 7 ,22 160.4 3 2 8 .85 7 .30 1 7 0 00 5 .94

REMARK l xyzrec 160.43 28 .85 71 .22 0 . 3 2 8 .85 71 .30 81 67 30 .0 51 .94

REMARK 1 adp 1 . 6 28 .3 7 .48 161.8 6 2 8 .35 .5 6 7 6 7 . 3 5 .

REMARK 2 bss 16 .86 28 .35 7 ,48 61 . 6 2 8 .35 7 .5 6 7 6 7 7 .13 5 .11

REMARK 2 _ settarget: 161 8 6 2 8 35 71 48 161 86 28 35 71 56 76 37 13 51 .11

REMARK 2 weight 16 .86 28 .3 7 .48 161.8 6 2 8 .35 .5 6 7 6 7 7 .13 5 .

REMARK 2 xyzrec 161.86 28 .35 71 .48 161.86 2 8 .35 71 .5 6 7 6 7 7 .13 51 .11

REMARK 2_adp 161 . 2 ? .70 70 ,86 161 .72 27 .70 70. 95 83 20 3 .10 51 .05

REMARK 3 b 6 .72 27 .70 70. 86 .72 2 7 .70 70. 95 83 3 .10 51 .05

REMARK 3 settarget: 161 72 2 7 70 70 8 6 161 72 27 70 70 95 83 2 0 35 0 51.0 5

REMARK w ght 161. 2 .70 70, 86 .72 27 .70 70 . 83 0 35 .05



REMARK x z ec 161.72 27.70 70.86 161.72 2 7.70 70.95 83.20 35.10 51

REMARK 3 adp 160.38 27.42 69,33 160.38 2 7.42 69.42 81. 92 31.44 4 9

REMARK e 160.38 27.42 69.33 160.38 27.42 69.42 81. 92 31.4 4 4 9

REMARK

REMARK age Deviat ;.i.on o ref e .

REMARK m o e om t t- model

REMARK max m in mean

REMARK 0 : 0.000 0 .000 0.000

REMARK 1 bss: 0.000 0 .000 0.000

REMARK settarget : 0 .00 0.000 0 ,000

REMARK addcbetar : 0 .00 0.000 0 .000

REMARK we gh : 0 .000 0 .000 0.000

REMARK xyzrec : 1 .645 0 .002 0.094

REMARK 1 ad : 1 .645 0 .002 0.0 94

REMARK 2Joss: 1 .645 0 .002 0.0 94

REMARK 2_settarget : 1 .64 0.002 0.094

REMARK 2__weight : 645 0 .002 0.0 94

REMARK 2_xyz.rec : 564 0 .001 0.062

REMARK 2__adp: 5 64 0 .001 0.062

REMARK 3 bss: 564 0 .001 0.062

REMARK 3_setta rget : 1 .56 0.001 0 .062

REMARK 3 weight: 564 0 .001 0.0 62

REMARK 3 xyzrec: 660 0 .001 0.068

REMARK 3_ a : 1 .6 60 0 .001 0.0 68

REMARK end : 1 .660 0 .001 0.0 68

REMARK

REMARK MODEL CONTENT.

REMARK ELEMENT ATOM RECORD COUNT OCCUPANCY SUM

REMARK P 234 234.00

REMARK C 14252 14252.00

REMARK S 37 37.00

REMARK 0 5241 52 ,00

REMARK N 4105 4105.00

REMARK TOTAL 23869 23869.00

REMARK

REMARK r free flags .md5 .hexdigest 524 86022af bddl8 2 77 6b3e20dl fccb4

REMARK

REMARK THIS FILE IS FOR PDB DEPOSITION: REMOVE ALL FROM THIS LINE UP.

REMARK 3

REMARK 3 REFINEMENT .

REMARK 3 PROGRAM PHENIX (phenix. refine: 1.8.3 1479)

REMARK 3 AUTHORS Adams, Afonine, Burnley, Chen, Dav ,Echols, Gi.ld.ea,

REMARK 3 Gopal, Gros, Grosse-Kunstleve, Keadd. Hung, Immorrriino,

REMARK 3 Ioerger, cCo y ,McKee, Moriartv, Pai, Read, Richardson,

REMARK 3 R ch rd o ,Romo, Sacchettini ,Sauter, Smith, Sto ro ,

REMARK 3 Terw i Iige , war t

REMARK 3

REMARK 3 E N EM E T TARGET M L

REMARK 3

REMARK 3 DATA USED IN REFINEMENT.

REMARK 3 RESOLUTION RANGE HIGH (ANGSTROMS) 2.400

REMARK 3 RESOLUTION RANGE LOW (ANGSTROMS) 46 .701

REMARK 3 M N (FOBS ./ S GMR_FOBS ) 1 ,96

REMARK 3 COMPLETENESS FOR RANGE (%) 98.45

REMARK 3 NUMBER O F REFLECTIONS 147138

REMARK 3 NUMBER O F REFLECTIONS (NO -ANOMALOUS ) 147138

REMARK 3

REMARK 3 FIT TO DATA. USED IN REFINEMENT,

REMARK 3 R VALUE (WORKING + TEST SET) 0.2292

REMARK 3 R VALUE (WORKING SET) 0.2287

REMARK 3 FREE R VALUE 0.2 72 7

REMARK 3 FREE R VALUE TEST SET SIZE (%) 1.20

REMARK 3 FREE R VALUE TEST SET COUNT 1764



REMARK 3
REMARK 3 FIT TO DATA USED IN REFINEMENT (IN BINS }
REMARK 3 B RESOLUTION RANGE COMPL . NWORK NFREE ORK RFREE

REMARK 3 1 46..7097 - 5.6402 0 ..98 11173 136 0.1784 0.1955
REMARK 3 2 5 ,,6402 - 4,4779 0,.99 2 136 0. 63 0.2500
REMARK 3 3 4..4779 - 3.9122 0..99 112 65 137 0.2028 0.2244
REMARK 3 4 3 ..9122 - 3.5546 0 ..99 11271 137 0.2226 0.3028
REMARK 3 5 3 ,,5546 - ,2999 0,.99 11153 136 0.2451 0.3052
REMARK 3 6 3 ..2999 -- 3.1054 0 ..99 11275 136 0.2661 0.3084
REMARK 3 7 3 .,1054 - 2.9499 0 ..99 11123 136 0.2853 0.3308
REMARK 3 8 ,9499 - 2.8215 0 ,.98 11224 135 0.2929 0.3928
REMARK 3 9 2.,8215 -- 2.7129 0 ..98 11150 136 0.2981 0.3419
REMARK 3 . 0 2.,7129 - 2.6193 0.,98 1 62 36 0.3059 0.3756
REMARK 3 11 .6193 - 2.5374 0 ..98 11133 135 0.3217 0.3694
REMARK 3 12 2.,5374 -- 2,4649 0 ,.98 11116 135 0.3351 0.3945
REMARK 3 3 2..4649 - 2.4000 0 ..98 11033 133 0.3470 0.3895
REMARK 3
REMARK 3 BULK SOLVENT MODELLING

REMARK 3 METHOD USED BULK SOLVENT MODEL
REMARK 3 SOLVENT RADIUS

REMARK 3 SHRINKAGE RADIUS
REMARK 3 GRID STEP FACTOR

REMARK 3
REMARK 3 ERROR ESTIMATES.
REMARK 3 COORDINATE ERROR (MAXIMUM-LIKELIHOOD BASED) 0.45
REMARK 3 PHASE ERROR (DEGREES , MAXIMUM-LIKELIHOOD BASED) 35.13
REMARK 3
REMARK 3 STRUCTURE FACTORS CALCULATION ALGORITHM F

REMARK 3
REMARK 3 DEVIATIONS FROM IDEAL VALUES.
REMARK 3 RMSD MAX COUNT
REMARK 3 BOND 0.008 0 081 24696

REMARK 3 ANGLE 1.195 1 311 34572

REMARK 3 CHIRALITY 0.047 0 393 412 5
REMARK 3 PLANAR Y 0.005 0 057 3568
REMARK 3 D EDRAL 16 .7 85 172 025 9579

REMARK 3 M N N0N30NDED DISTANCE : 2 054

REMARK 3
REMARK 3 MOL PROBITY STATISTICS,
REMARK 3 ALL-ATOM CLASKSCORE : 9.2 9
REMARK 3 RAMACHANDRAN PLOT:

REMARK 3 OUTLIERS : 0.7 9
REMARK 3 AL O E : 7.2 7 %
REMARK 3 FAVORED : 91.94 %
REMARK 3 RO MER OUTLIERS : 7.4 6 %
REMARK 3 CBETA DEVIATIONS : 0
REMARK 3
REMARK 3 ATOMIC DISPLACEMENT PARAMETERS.
REMARK 3 WILSON : 59,56

REMARK 3 RMS (B ISO OR EQUIVALENT BONDED) : 4.09
REMARK 3 ATOMS NUMBER OF ATOMS

REMARK 3 ISO. ANISO.
REMARK 3 ALL 23869 0
REMARK 3 ALL (NO H ) 23869 0
REMARK 3 SOLVENT 01 0
REMARK 3 NON-SOLVENT 23768 0
REMARK 3 HYDROGENS 0 0
REMARK 3
CRYST1 76 711 105.692 126.815 97.68 98.43 100.31 P 1
SCALE 1 0,013036 0.002370 0.002353 0.00000
SCALE 2 0.000000 0.009617 0.001602 0.00000

SCALES 0.000000 0.000000 0.008081 0.00000
ATOM O LYS A 3 -6,852 51.606 -17,925 1.00 84.57



ATOM 2 LYS A 3 -- 6 4 9 5 4 9 2 7 2 - 1 6 5 1 5 1 0 0 8 1 7
ATOM 3 CA LYS A 3 5 8 3 4 9 3 4 8 - 7 4 9 2 1 0 0 8 7 0 6 C
ATOM 4 C LYS A 3 - 7 5 0 4 5 0 6 3 3 - 8 .32 0 1 0 8 4 6 4 C
ATOM 5 CB LYS A 3 -- 8 9 4 9 4 9 2 4 9 - 1 6 8 0 1 1 0 0 7 7 4 3 c
ATOM 6 O LYS A 4 - 0 4 8 5 2 0 5 8 - 2 0 9 9 6 I 0 0 8 2 .3 5 0
ATOM 7 LYS A 4 - 8 1 7 8 5 0 62 2 - 4 6 9 1 0 8 0 4
ATOM 8 CA LYS A 4 -- 8 0 8 7 5 1 7 0 7 - 2 0 4 4 2 1 0 0 7 8 2 1 c
ATOM 9 C LYS A 4 - 9 3 7 6 5 2 5 2 8 - 2 0 5 0 8 I 0 0 7 8 4 2 c
ATOM 1 0 CB LYS A 4 - 7 7 5 1 5 1 1 4 4 - 2 1 8 2 9 1 0 0 7 4 0 c
ATOM 1 1 O TYR A 5 -- 9 2 8 9 5 6 1 6 2 - 2 1 4 4 9 1 0 0 6 1 8 9 0
ATOM 1 2 N TYR A 5 - 9 2 9 5 5 3 7 6 4 - 2 0 0 3 5 I 0 0 7 3 6 8 N
ATOM 1 3 CA TYR A 5 --1 0 4 6 1 5 4 6 4 1 - 1 9 9 5 1 0 0 6 5 5 3 C
ATOM 4 C TYR A 5 1 0 .38 0 5 5 7 5 7 - 0 2 5 1 0 0 62 7 C
ATOM 1 5 CB TYR A 5 - 1 0 6 1 8 5 5 2 5 0 - 1 8 6 0 1 1 0 0 0 2 6 c
ATOM 1 6 CG TYR A 5 - 9 62 6 5 6 352 - 8 3 1 8 1 0 0 3 6 2 c
ATOM 1 7 C TYR A 5 - 8 2 7 0 5 6 0 7 8 - 8 2 0 5 1 0 6 4 8 c
ATOM 1 8 CD2 TYR A 5 - 1 0 0 4 3 5 7 6 8 0 - 1 8 1 7 8 1 0 0 0 8 6 c
ATOM 9 CE1 TYR A 5 - 7 3 5 0 5 7 0 8 7 - 7 9 4 8 I 0 0 6 4 6 3 c
ATOM 2 0 CE2 TYR A 5 - 9 1 2 6 5 8 6 9 7 - 7 92 2 1 0 5 8 8 7 c
ATOM 2 1 C TYR A 5 - 7 7 8 3 5 8 3 9 6 - 1 7 8 0 8 1 0 0 3 0 9 c
ATOM 2 2 OH TYR A 5 - 6 8 6 0 5 9 .3 2 - 7 5 6 4 I 0 0 6 3 6 6 0
ATOM 2 3 SER A 6 - 1 1 5 4 0 5 6 2 7 5 - 2 1 4 1 0 1 0 0 6 4 3 2
ATOM 2 CA SER A 6 - 1 1 5 6 3 5 7 4 8 7 —' 2 2 1 8 1 0 0 4 8 1 c
ATOM 5 C SER A 6 - 1 2 4 6 5 8 62 7 - 2 62 4 I 0 0 5 7 9 5 c
ATOM 2 6 O SER A 6 - 1 3 3 9 3 5 8 3 9 7 - 2 0 9 0 3 1 0 0 5 4 9 4 0
ATOM 2 7 CB SER A 6 - 0 3 3 7 4 9 - 2 3 6 3 3 1 0 0 62 6 5 c
ATOM 8 OG SER A 6 - 1 0 9 0 7 5 6 9 4 7 - 2 4 4 7 8 I 0 0 5 8 0
ATOM 2 9 LE A 7 - 1 2 0 2 2 5 9 8 5 6 - 2 9 4 3 1 0 0 5 9 3
ATOM 3 0 CA LE A 7 - 7 2 3 0 5 4 - 4 8 8 1 0 0 3 5 7 c
ATOM 3 1 c ILE A 7 - 1 3 332 6 1 8 4 4 - 2 2 6 3 4 1 0 0 5 5 8 1 c
ATOM 32 O ILE A 7 - 1 2 62 5 6 2 2 7 4 - 2 3 5 4 3 1 0 0 5 7 0 0
ATOM 3 3 CB ILE A 7 - 1 7 8 9 6 2 0 - 2 0 7 5 3 1 0 5 7 0 6 c
ATOM 3 CGI ILE A 7 - 1 0 9 7 4 6 1 2 8 6 - 1 9 7 0 3 1 0 0 5 1 8 6 c
ATOM 3 5 CG2 ILE A 7 - 1 2 5 7 7 6 3 1 8 2 - 2 0 1 3 5 I 0 0 2 9 c
ATOM 3 C ILE A 7 - 9 7 8 8 6 2 0 9 8 - 2 7 8 1 0 5 9 8 3 c
ATOM 3 7 GLY A 8 - 1 4 6 3 6 6 2 0 6 3 —2 2 582 1 0 0 2 5 3
ATOM 3 8 CA. GLY A 8 - 5 2 5 6 6 3 0 3 8 - 2 3 4 6 6 I 0 0 5 4 4 0 c
ATOM 3 C GLY A 8 - 1 5 4 3 2 4 4 1 1 - 2 2 8 1 7 1 0 0 5 6 8 8 c
ATOM 4 0 O GLY A 8 - 1 5 4 3 9 6 4 5 2 8 - 5 9 2 1 0 0 2 4 5 0
ATOM 4 1 N L A 9 - 1 5 5 8 7 4 4 6 - 2 3 6 4 4 I 0 0 5 8 0 N
ATOM 4 2 CA LEU A 9 - 6 8 7 6 6 8 2 7 - 2 3 1 6 3 1 0 0 : 6 9 C
ATOM 4 3 C L A 9 - 6 6 9 5 6 7 6 6 9 - 2 3 9 5 8 1 0 0 5 4 c
ATOM 4 4 O LEU A 9 - 1 6 6 3 1 6 7 7 3 2 - 2 5 1 8 6 1 0 0 5 5 1 2 0
ATOM 4 5 CB LEU A 9 - 4 3 1 6 7 5 0 8 - 2 3 2 1 6 1 0 0 4 8 9 9 c
ATOM 4 6 CG LEU A 9 - 3 1 8 9 6 6 8 6 9 .3 9 6 1 0 4 8 8 6 c
ATOM 4 7 CD1 LEU A 9 - 1 1 8 3 9 6 7 4 7 8 - 2 2 7 5 8 1 0 0 3 7 4 5 c
ATOM 4 8 CD2 LEU A 9 - 3 4 6 4 6 6 9 9 5 - 2 0 9 0 0 I 0 0 4 6 8 2 c
ATOM 4 9 ALA A 0 - 7 6 1 2 6 8 332 - 2 3 2 6 5 1 0 4 5 5 3
ATOM 0 CA ALA A 0 - 1 8 5 4 3 6 9 2 1 3 - 2 3 9 4 2 1 0 0 4 9 5 3 c
ATOM C ALA A 0 - 8 3 4 7 7 0 6 6 1 - 2 3 5 0 0 I 0 0 4 9 9 c
ATOM 52 O ALA A 1 0 - 1 8 8 5 7 7 1 0 8 5 - 2 2 4 6 9 1 0 0 4 7 0 9 0
ATOM 3 CB ALA A 0 - 1 9 6 1 8 7 6 5 - 2 3 6 9 4 1 0 0 2 7 c
ATOM 4 N ILE A 1 - 7 5 8 7 7 1 4 - 2 4 2 8 6 I 0 0 5 1 4 8 N
ATOM 5 CA ILE A - 1 7 2 8 8 7 2 7 9 6 - 2 3 9 5 4 1 0 0 5 0 4 6 c
ATOM 5 C ILE A - 8 .34 3 7 3 7 9 5 - 2 4 4 5 5 1 0 0 0 0 5 c
ATOM 7 O ILE A 1 - 1 8 6 5 0 7 3 8 4 5 - 2 5 6 4 3 I 0 0 5 .3 9 0
ATOM 5 8 CB ILE A 1 - 9 3 2 7 3 2 0 6 - 2 4 5 2 2 1 0 0 4 8 7 0 c
ATOM 5 CGI ILE A - 4 9 5 5 7 2 0 3 8 - 2 4 4 3 4 1 0 0 4 7 3 3 c
ATOM 0 CG2 ILE A 1 1 - 1 5 4 0 2 7 4 3 9 0 - 2 3 7 7 4 1 0 0 4 9 0 0 c
ATOM 6 1 CD1 ILE A 1 - 3 5 8 0 2 3 9 2 - 2 4 9 0 1 1 0 0 5 0 6 6 c
ATOM 62 GLY A 2 - 8 8 9 2 7 4 5 7 8 - 2 3 5 3 1 0 4 7 1
ATOM 3 CA GLY A 1 2 - 1 9 8 0 4 7 5 6 6 9 - 2 3 8 4 8 1 0 0 4 7 6 1 c
ATOM 6 4 C GLY A 2 - 3 2 2 7 6 9 6 5 - 2 3 2 3 I 0 0 4 6 3 c



ATOM 5 O GLY A 12 -18 211 77 029 -22 707 1 00 48 69 O
ATOM 66 O TH A 13 -- 618 80 244 -20 510 1 00 55 02 O
ATOM 67 N THR A 3 -20 140 78 006 -23 249 1 0 5 N
ATOM CA THR A 13 -19 742 79 308 -22 692 1 00 48 23 c
ATOM 69 C THR A 13 -20 136 79 4 -2 227 1 00 45 99 C
ATOM 70 CB THR A 3 -20 360 80 490 -23 463 1 0 50 01 C
ATOM 71 OG1 THR A 3 -21 715 80 189 -23 808 1 00 51 86 O
ATOM 72 CG2 T R A 13 - 594 80 752 -24 726 1 00 55 66 C
ATOM 73 O ASN A 1 -21 794 76 775 -17 708 1 00 43 59 O
ATOM 74 AS A 4 -21 031 78 542 -20 783 1 00 43 11 N
ATOM 75 CA ASN A 14 -21 357 78 465 - 9 380 1 00 40 57 C
ATOM 76 C AS A 1 -21 268 77 047 -18 781 1 00 40 89 C
ATOM 77 CB ASN A 4 -22 740 79 067 -19 195 1 00 43 14 C
ATOM 78 CG ASN A 1 -22 808 80 469 -19 747 1 00 44 19 c
ATOM 79 OD1 ASN A 1 -23 083 80 673 -20 930 1 00 55 09 0
ATOM 80 ND2 ASN A 4 480 8 444 -18 915 1 0 42 57 N
ATOM 81 O SER A 15 -19 101 74 060 -20 763 1 00 45 29 O
ATOM 82 N SER A 1 -20 584 76 138 - 461 1 00 4 88 N
ATOM 83 CA SER A 5 -20 547 74 767 -18 970 1 0 42 67 C
ATOM 8 c SER A -19 429 73 928 -19 586 1 00 42 48 c
ATOM 8 CB SER A 1 -2 900 74 072 - 1 9 1 00 43 c
ATOM 86 OG SER A 15 -22 297 74 133 -20 565 1 00 48 23 0
ATOM 87 O VAL A -18 556 70 366 -17 594 1 00 3 92 0
ATOM 88 N VAL A 16 -18 831 73 082 -18 760 1 00 37 38 N
ATOM 8 CA VAL A 16 -17 993 71 999 -1 265 1 00 43 0 c
ATOM 90 C VAL A -18 555 70 673 -18 790 1 00 4 68 c
ATOM 1 CB VAL A 16 -16 529 72 108 -18 828 1 00 3 60 c
ATOM 92 CGI VAL A 16 - 751 70 931 - 383 1 00 43 0 c
ATOM 93 CG2 VAL A -15 932 73 399 -19 303 1 00 34 7 c
ATOM GLY A 17 -19 082 69 916 -19 742 1 00 48 15 N
ATOM CA GLY A 17 - 490 68 547 - 488 1 00 49 7 C
ATOM 96 C GL A 7 -18 327 67 577 -19 647 1 0 45 61 c
ATOM 97 O GLY A 17 -17 479 67 743 -20 536 1 00 46 12 0
ATOM 8 N TRP A 18 - 8 272 66 582 - 8 771 1 00 46 44 N
ATOM 99 CA TR A 8 -17 190 65 592 -18 831 1 0 54 14 c
ATOM 100 c TRP A -1 684 4 206 -18 416 1 00 52 40 c
ATOM 101 0 TRP A 18 - 8 591 64 080 -17 594 1 00 53 0
ATOM 102 CB TRP A 18 -1 014 66 023 -17 940 1 00 51 68 c
ATOM 103 CG TRP A 8 -16 447 66 257 -16 544 1 00 86 c
ATOM 104 CD1 TRP A 18 - 6 954 67 407 - 6 032 1 00 47 72 c
ATOM 105 CD2 TRP A 18 - 460 65 305 - 481 1 00 51 80 c
ATOM 06 NE TRP A 8 -17 275 67 238 -14 707 1 00 0 N
ATOM 107 CE2 TRP A 18 -16 979 5 952 -14 346 1 00 52 39 c
ATOM 108 CE3 TRP A 18 - 084 63 964 - 382 1 00 55 C
ATOM 109 ca2 T A 8 -17 124 65 308 -13 124 1 0 53 43 c
ATOM 110 CZ3 TRP A 18 -16 231 3 327 -14 167 1 00 53 37 c
ATOM 111 CH2 TRP A 18 - 739 63 992 -13 057 1 00 49 43 c
ATOM 112 N ALA A 9 -17 077 63 168 -18 981 1 0 53 20 N
ATOM 113 CA ALA A 19 -1 430 61 797 -18 629 1 00 51 1 c
ATOM 114 c ALA A 1 - 259 60 869 - 8 865 1 00 54 c
ATOM 115 0 ALA A 19 -15 529 61 013 -1 847 1 00 56 96 0
ATOM 116 CB ALA A 19 -18 628 61 329 -19 414 1 00 54 56 c
ATOM 117 N VAL A 20 - 6 075 59 937 - 7 937 1 00 5 67 N
ATOM 118 CA VAL A 20 -15 041 58 920 -18 038 1 00 58 5 c
ATOM C VAL A 20 -15 656 7 594 -18 5 0 1 00 05 c
ATOM 120 O VAL A 20 - 6 689 57 145 - 7 999 1 00 57 3 0
ATOM 121 CB VAL A 20 - 4 335 58 715 - 699 1 00 56 8 c
ATOM 122 CGI VAL A 20 -13 279 7 62 6 -16 817 1 00 8 12 c
ATOM 123 CG2 VAL A 20 -13 714 0 006 -16 247 1 00 5 28 c
ATOM 124 N LE A 21 - 024 56 972 - 489 1 00 57 3 N
ATOM 125 CA LE A 2 -15 646 55 834 -20 159 1 0 62 37 C
ATOM 126 c ILE A 21 -14 721 5 620 -20 228 1 00 3 65 c
ATOM 127 0 ILE A -13 5 8 54 777 -20 455 1 00 64 09 0



ATOM 128 CB LE A 21 -16 104 56 264 -21 559 1 00 0 20 c
ATOM 129 CGI LE A 21 -17 598 56 562 -21 535 1 00 3 28 C
ATOM 130 CG2 ILE A 2 - 5 763 55 243 622 1 0 63 73 c
ATOM 131 GDI ILE A 21 -18 091 57 207 -22 802 1 00 12 c
ATOM 132 N .R A 22 -15 285 53 431 - 984 I 00 65 26
ATOM 133 CA THR A 22 - 4 577 52 46 -20 154 1 0 68 3 c
ATOM 134 c THR A 22 -14 847 51 514 -21 512 1 00 70 08 c
ATOM 135 0 .R A 22 -15 743 5 945 -22 238 I 00 7 79 0
ATOM 136 CB THR A 22 -14 980 51 092 -1 096 1 00 65 50 c
ATOM 137 OG1 THR A 22 -16 404 50 896 -19 125 1 00 4 92 0
ATOM 138 CG2 THR A - 4 530 51 507 - 7 714 I 00 0 20 c
ATOM 139 O ASP A 23 -1 082 49 313 -2 4 533 1 00 75 47 0
ATOM 140 A P A 23 - 4 092 0 457 - 814 1 00 77 30
ATOM 141 CA ASP A 23 -14 230 49 677 -23 057 1 00 73 77 c
ATOM 142 C ASP A 23 - 670 49 320 -2 3 382 1 00 70 82 c
ATOM 143 CB AS A 23 - 3 433 48 370 975 1 0 75 99 c
ATOM 144 CG ASP A 23 -11 950 48 585 -22 745 1 00 77 77 c
ATOM 145 OD1 ASP A 23 - 349 49 478 -23 386 I 00 80 48 0
ATOM 146 OD2 AS A 23 - 1 .385 47 831 -21 922 1 0 78 3 0
ATOM 147 GLU A 24 -16 431 49 010 —Z2 347 1 00 72 11

ATOM 148 CA. GLU A 24 -17 793 48 540 -2.2 509 I 00 72 2 c
ATOM 149 C GLU A 24 -18 746 49 719 -22 687 1 00 73 94 c
ATOM 150 O GLU A 24 -19 972 49 548 —Z2 728 1 00 75 11 0
ATOM 151 CB GLU A 24 -18 86 47 680 -21 302 I 00 82 7 c
ATOM 152 CG GLU A 24 -17 173 47 715 -2 0 118 1 00 83 09 c
ATOM 153 CD GLU A 24 -15 960 46 787 -20 .303 1 00 83 44 c
ATOM 154 OE1 GLU A 24 - 6 62 45 563 -20 508 I 00 84 .34 0
ATOM 155 OE2 GLU A 24 - 4 808 47 285 -2 0 234 1 00 78 82 0
ATOM 156 TYR A 25 - 8 152 0 9 0 -22 809 1 00 70 52

ATOM 157 CA TYR A 25 -18 863 52 179 -22 894 1 00 59 c
ATOM 158 C TYR A 25 - 612 52 486 -21 614 1 00 8 56 c
ATOM 159 O TYR A 25 -20 615 53 201 -21 633 1 0 70 0
ATOM 160 CB TYR A 25 -19 842 52 198 -24 058 1 00 70 51 c
ATOM 161 CG TYR A 25 - 201 5 985 -25 394 I 00 72 08 c
ATOM 162 C TYR A 25 - 8 312 52 910 -25 9 1 0 67 6 c
ATOM 163 CD2 TYR A 25 -19 497 50 857 -2 6 145 1 00 75 88 c
ATOM 164 CE1 TYR A 25 -17 725 52 709 -27 49 I 00 95 c
ATOM 165 CE2 TYR A 25 -18 918 50 647 -2 7 372 1 00 77 42 c
ATOM 166 C TYR A 25 - 8 038 57 -27 872 1 00 75 92 c
ATOM 167 OH YR A 25 - 7 478 51 .337 -29 03 I 00 77 63 0
ATOM 168 O LYS A 26 - 7 918 53 803 - 8 781 1 00 58 8 0
ATOM 169 LYS A 26 - 106 959 -20 506 1 00 64 8
ATOM 170 CA LYS A 26 -19 680 52 197 -19 191 1 00 21 c
ATOM 171 C LYS A 26 - 058 53 411 - 8 493 1 00 61 37 c
ATOM 172 CB LYS A 26 - 9 500 50 958 - 8 .310 1 0 70 89 c
ATOM 173 VAL A 27 -19 803 53 987 -17 558 1 00 5 80
ATOM 174 CA. VAL A 27 - 226 54 972 - 658 I 00 5 0 c
ATOM 175 C VAL A 27 - 8 874 54 348 - .308 1 0 50 09 c
ATOM 176 O VAL A 27 -19 748 53 920 -1 566 1 00 57 58 0
ATOM 177 CB VAL A 27 -20 169 56 4 - 438 I 00 5 8 c
ATOM 178 CGI VAL A 27 -1 545 57 151 -15 472 1 00 56 56 c
ATOM 179 CG2 VAL A 27 -20 496 56 849 -17 773 1 00 57 39 c
ATOM 180 N PRO A 28 - 7 579 54 .3 - 4 98 I 00 47 3 N
ATOM 181 CA PRO A 28 -17 073 53 892 -13 669 1 00 49 84 c
ATOM 182 C PRO A 28 - 7 778 4 524 - 2 476 1 00 8 c
ATOM 183 O PRO A 28 -18 527 5 492 -12 607 I 00 3 78 0
ATOM 184 CB FRO A 28 - 605 5 350 - 3 692 1 00 56 48 c
ATOM 185 CG PRO A 28 -15 231 4 388 -15 142 1 00 55 c
ATOM 186 CD PRO A 28 -16 495 54 626 -15 932 1 00 51 28 c
ATOM 187 SER A 29 - 7 535 53 936 - 306 1 00 7 86
ATOM 188 CA SER A 29 - 7 815 54 546 - 0 007 1 0 50 68 c
ATOM 189 c SER A 29 -16 514 54 517 -9 244 1 00 55 70 c
ATOM 190 O SER A 29 -15 67 9 53 667 -9 503 I 00 66 74 0



ATOM 1 1 CB SER A 2 9 - 1 8 8 6 4 5 3 7 7 6 - 9 1 9 9 1 0 0 5 9 2 0 c
ATOM 1 92 OG SER A 2 9 --2 0 0 9 6 5 3 6 3 0 - 9 8 5 9 1 0 0 6 1 3 4 O
ATOM 9 3 LYS A 3 0 - 1 6 3 3 7 5 5 4 4 0 - 8 .30 8 1 0 6 3 0 0
ATOM 1 4 CA LYS A 3 0 - 1 5 332 5 5 2 9 0 - 7 2 6 0 1 0 0 5 9 0 c
ATOM 1 9 5 C LYS A 3 0 - 5 9 0 0 5 5 8 4 9 - 5 9 4 9 1 0 0 6 2 2 8 c
ATOM 1 9 6 O LYS A 3 0 - 1 6 7 4 5 6 7 9 9 - 5 9 4 5 1 0 6 4 0
ATOM 1 7 CE LYS A 3 0 - 1 4 0 1 3 5 5 9 7 8 - 7 62 4 1 0 0 5 4 0 9 c
ATOM 1 8 CG LYS A 3 0 - 3 2 5 4 5 5 332 - 8 7 7 3 1 0 0 5 7 2 c
ATOM 1 9 9 CD LYS A 3 0 - 1 8 7 9 5 5 9 5 6 - 8 9 4 6 1 0 0 6 5 7 0 c
ATOM 2 0 0 CE LYS A 3 0 - 1 1 052 5 5 2 4 9 - 1 0 0 1 7 1 0 0 8 3 4 c
ATOM 2 0 1 LYS A 3 0 - 1 1 3 1 0 5 3 7 7 7 - 1 0 0 5 0 1 0 0 7 9 9 4 N
ATOM 2 0 2 LYS A 3 1 - 5 5 1 0 5 5 2 1 8 - 4 8 4 7 1 0 0 5 5 3
ATOM 2 0 3 CA LYS A 3 - 1 5 7 7 4 5 5 7 4 0 - 3 5 2 2 1 0 0 5 4 5 4 c
ATOM 2 0 4 c LYS A 3 1 - 1 4 7 2 3 5 6 7 9 2 - 3 2 6 6 1 0 0 0 6 1 c
ATOM 2 0 5 O LYS A 3 1 - 1 3 5 2 4 5 6 5 4 2 - 3 4 6 9 1 0 0 6 1 0 6 0
ATOM 2 0 6 CB LYS A 3 1 - 1 7 4 5 4 652 - 2 4 5 8 1 0 62 2 5 c
ATOM 2 0 7 CG LYS A 3 1 - 1 8 5 6 5 3 6 5 0 - 2 5 1 0 1 0 0 7 0 8 6 c
ATOM 2 0 8 CD LYS A 3 - 4 3 3 5 2 3 7 - 1 9 3 1 0 0 7 6 4 c
ATOM 2 0 9 CE LYS A 3 1 - 1 7 5 5 6 5 1 3 1 9 - 1 9 8 1 0 8 4 9 6 c
ATOM 2 1 0 LYS A 3 1 - 1 8 5 4 3 5 1 5 2 9 - 0 9 0 0 1 0 0 8 9 9 9 N
ATOM 1 N PHE A 3 2 - 5 1 7 2 5 7 9 7 - 2 8 4 3 1 0 0 5 6 4 6 N
ATOM 2 1 2 CA PHE A 3 2 - 1 2 7 5 5 9 1 1 1 - 2 682 1 0 0 5 9 3 C
ATOM 2 1 3 c PHE A 3 2 - 1 4 1 9 6 5 9 5 5 8 - 1 2 4 9 1 0 0 2 1 c
ATOM 2 1 4 0 PHE A 3 - 1 5 2 1 1 5 9 6 4 3 - 0 5 6 4 1 0 0 6 1 4 5 0
ATOM 2 1 5 CB PHE A 3 2 - 1 7 2 3 0 2 9 0 - 3 5 5 1 1 0 0 5 3 7 7 c
ATOM 2 1 6 CG PHE A 3 2 - 1 4 3 9 1 0 1 2 6 - 5 0 0 3 1 0 0 3 6 0 c
ATOM 2 1 7 CD1 PHE A 3 - 1 3 1 2 5 0 4 - 5 4 6 6 1 0 0 4 9 2 0 c
ATOM 2 1 8 CD2 PHE A 3 2 - 1 3 4 4 5 9 6 7 1 - 5 8 9 9 1 0 0 7 c
ATOM 2 1 9 C PHE A 3 2 - 1 8 3 0 2 5 5 - 6 8 0 4 1 0 0 7 7 c
ATOM 2 2 0 CE2 PHE A 3 2 - 1 5 0 3 7 5 9 5 1 6 - 7 2 2 7 1 0 0 5 2 4 7 c
ATOM 2 2 1 C PHE A 3 2 - 1 3 7 7 1 5 9 8 1 2 6 8 0 1 0 0 5 1 0 6 c
ATOM 2 2 2 LYS A 3 3 - 2 9 8 6 5 9 8 6 2 - 0 8 0 4 1 0 5 6 9 6
ATOM 2 2 3 CA LYS A 3 3 - 1 2 7 9 5 0 3 8 8 0 5 4 0 1 0 0 0 1 8 c
ATOM 2 2 4 C LYS A 3 3 - 3 4 7 0 7 7 0 0 7 2 7 1 0 0 6 0 0 8 c
ATOM 2 2 5 O LYS A 3 3 - 1 3 3 8 6 6 2 6 5 8 - 0 1 2 6 1 0 5 2 6 1 0
ATOM 2 2 6 CB LYS A 3 3 - 1 1 3 0 1 0 4 6 9 0 8 5 0 1 0 0 5 6 2 c
ATOM 2 2 7 CG LYS A 3 3 - 0 9 5 5 1 7 8 2 1 4 3 1 0 0 6 2 7 6 c
ATOM 2 2 8 CD LYS A 3 3 - 9 4 6 8 6 1 4 7 6 2 2 0 0 1 0 0 6 4 8 9 c
ATOM 2 2 9 CE LYS A 3 3 - 8 6 6 9 0 1 1 2 1 6 7 1 0 0 6 9 9 2 c
ATOM 2 3 0 LYS A 3 3 - 8 8 9 1 5 9 4 0 6 3 4 0 7 1 0 0 6 7 4 6 N
ATOM 2 3 1 VAL A 3 4 - 1 4 1 3 7 6 1 9 1 7 1 8 6 4 1 0 0 5 9
ATOM 2 3 2 CA VAL A 3 4 - 1 4 7 2 7 6 3 1 7 8 2 2 9 2 1 0 0 6.1 2 2 C
ATOM 2 3 3 c VAL A 3 - 1 3 9 3 0 3 8 1 4 3 4 5 3 1 0 0 62 6 1 c
ATOM 2 3 4 O VAL A 3 4 - 1 3 5 1 0 6 3 1 2 3 4 382 1 0 0 6 1 4 7 0
ATOM 2 3 5 CB VAL A 3 4 - 1 6 1 7 3 6 2 9 6 3 2 732 1 0 6 3 4 4 c
ATOM 2 3 6 CGI VAL A 3 - 1 8 0 1 2 7 1 3 1 6 3 1 0 0 1 0 c
ATOM 2 3 7 CG VAL A 3 4 - 9 6 4 2 302 .1 6 4 1 0 0 6 0 5 9 c
ATOM 2 3 8 LE A 3 5 - 1 3 7 0 7 6 5 1 2 4 3 .3 5 1 0 5 5 2
ATOM 2 3 9 CA LEU A 3 - 1 2 9 8 6 802 4 4 6 6 1 0 0 8 7 0 c
ATOM 2 4 0 C LEU A 3 5 - 3 952 6 6 5 6 2 5 3 6 8 1 0 0 5 8 2 c
ATOM 2 4 1 O LE A 3 5 - 1 5 1 7 3 6 6 3 7 2 5 2 8 4 1 0 0 0 3 3 0
ATOM 2 4 2 CB LEU A 3 - 1 1 9 1 6 6 7 2 9 3 8 9 1 1 0 0 5 3 2 2 c
ATOM 2 4 3 CG LEU A 3 - 1 0 932 92 1 3 0 5 1 1 0 0 5 1 6 0 c
ATOM 2 4 4 CD1 LEU A 3 5 - 9 7 7 7 6 6 7 4 4 2 5 4 3 1 0 0 4 3 9 4 c
ATOM 2 4 5 CD2 LEU A 3 5 - 1 0 4 3 6 6 4 7 6 5 3 8 8 9 1 0 0 8 5 3 c
ATOM 2 4 6 O GLY A 3 6 - 4 2 3 5 6 6 5 4 9 8 8 7 4 1 0 0 6 4 2 4 0
ATOM 2 4 7 GLY A 3 6 - 1 3 4 0 4 7 3 6 8 6 2 7 3 1 0 0 5 6 3 8
ATOM 2 4 8 CA GLY A 3 6 - 1 4 2 2 5 8 2 0 2 7 1 3 9 1 0 0 6.1 1 c
ATOM 2 4 9 c GLY A 3 6 - 1 4 5 7 7 6 7 6 6 3 8 5 1 3 1 0 0 6 1 8 5 c
ATOM 2 5 0 O ASM A 3 - 1 7 3 9 6 7 0 5 4 1 1 8 1 8 1 0 0 6 0 0 0
ATOM 2 5 1 AS A 3 7 - 1 2 2 6 8 4 7 1 9 2 9 1 1 0 6 6 0 8
ATOM 2 5 2 CA ASN A 3 7 - 1 5 5 8 3 6 8 1 1 1 1 0 6 6 6 1 0 0 62 9 7 c
ATOM 2 5 3 C ASM A 3 7 - 7 2 0 7 0 9 8 0 7 9 4 1 0 0 c



ATOM 2 5 4 CB AS A 3 7 - 1 5 9 1 9 6 9 3 8 3 1 1 4 6 9 1 0 0 5 2 1 2 c
ATOM 2 5 5 CG ASM A 3 7 - 7 2 0 2 7 0 0 8 9 0 9 8 0 1 0 0 0 0 9 c
ATOM 2 5 6 OD1 AS A 3 7 - 7 8 6 7 6 9 6 3 8 0 052 1 0 6 3 1 0
ATOM 2 5 7 D2 ASN A 3 7 - 1 7 5 5 0 7 1 2 0 0 1 1 6 2 8 1 0 0 6 2 0 5
ATOM 2 5 8 O TH.R A 3 8 - 7 2 6 4 6 3 4 2 9 9 6 6 I 0 0 0 3 O
ATOM 2 5 9 THR A 3 8 - 6 9 3 7 6 6 2 7 7 9 7 7 0 1 0 6
ATOM 2 6 0 CA THR A 3 8 - 1 8 2 3 8 5 9 8 9 6 3 6 1 0 0 7 2 0 1 c
ATOM 2 6 1 C TH.R A 3 8 - 8 2 8 5 6 4 0 7 0 9 8 7 5 I 0 0 6 4 7 7 c
ATOM 2 6 2 CB THR A 3 8 - 1 8 8 2 6 6 5 8 7 4 8 2 2 5 1 0 0 7 3 3 c
ATOM 2 6 3 OG1 THR A 3 8 - 2 0 2 2 8 5 8 6 8 2 1 5 1 0 0 8 5 7 0
ATOM 2 6 4 CG2 THR A 3 8 - 1 8 0 2 0 4 3 7 5 0 I 0 0 0 4 c
ATOM 2 6 5 O A A 3 9 - 2 0 7 8 4 0 4 5 5 8 6 4 9 1 0 0 7 7 7 5 0
ATOM 2 6 6 A P A 3 9 - 5 6 3 5 5 0 9 9 7 1 0 0 7 4 6 6
ATOM 2 6 7 CA ASP A 3 9 - 1 9 8 2 4 6 2 1 2 1 1 0 1 2 5 1 0 0 7 9 9 5 c
ATOM 2 6 8 C ASP A 3 9 - 9 4 1 6 1 3 5 3 8 7 9 1 1 0 0 7 9 3 c
ATOM 2 6 9 CB AS A 3 9 - 2 1 1 4 7 6 9 5 6 0 8 9 5 1 0 7 8 9 2 c
ATOM 2 7 0 CG ASP A 3 9 - 2 0 9 4 5 6 1 5 5 5 1 2 3 4 8 1 0 0 8 9 0 7 c
ATOM 2 7 1 OD1 ASP A 3 9 - 2 0 0 9 0 2 4 3 0 3 0 I 0 0 9 3 5 6 0
ATOM 2 7 2 OD2 AS A 3 9 - 2 1 6 4 8 6 0 6 2 6 2 8 0 8 1 0 9 0 2 0 0
ATOM 2 7 3 O ARG A 4 0 - 1 7 1 9 6 6 2 1 9 5 5 7 5 8 1 0 0 0 6 0
ATOM 2 7 4 N ARG A 4 0 - 7 0 7 8 9 I 0 0 7 3 5 5 N
ATOM 2 7 5 CA ARG A 4 0 - 1 1 5 8 6 1 0 9 0 6 5 0 3 1 0 0 6 9 2 6 c
ATOM 2 7 6 c ARG A 4 0 - 1 7 7 6 3 6 1 1 2 4 5 9 3 1 1 0 0 2 9 c
ATOM 2 7 7 CB ARG A 4 0 - 2 0 4 2 6 1 8 2 3 5 6 0 3 I 0 0 7 1 7 8 c
ATOM 2 7 8 CG ARG A 4 0 - 2 0 332 6 1 2 1 8 4 2 2 1 1 0 0 6 9 9 4 c
ATOM 2 7 9 CD ARG A 4 0 - 2 4 7 2 952 3 5 1 2 1 0 0 7 2 1 9 c
ATOM 2 8 0 NE ARG A 4 0 - 2 2 2 7 6 6 1 0 6 9 2 6 7 3 I 0 0 7 0 4 5 N
ATOM 2 8 1 C ARG A 4 0 - 2 3 5 3 6 6 1 3 1 0 2 3 3 3 1 0 0 7 5 9 c
ATOM 2 8 2 ARG A 4 0 - 2 4 1 4 6 2 4 1 2 2 7 5 3 1 0 0 6 8 5 8
ATOM 2 8 3 I-I 2 ARG A 4 0 - 2 4 1 8 7 0 4 4 4 1 5 7 2 1 0 0 6 8 1 5
ATOM 2 8 4 O HI S A 4 1 - 4 2 8 0 5 9 5 9 3 3 5 5 9 1 0 0 5 7 3 O
ATOM 2 8 5 H S A 4 - 7 1 8 7 5 9 9 6 0 5 6 6 0 1 0 7 0 2 9
ATOM 2 8 6 CA H S A 1 - 1 7 4 3 5 9 9 1 0 5 4 3 1 1 0 0 6 8 5 c
ATOM 2 8 7 C HI S A 4 - 5 4 1 5 5 9 4 5 8 4 0 2 5 I 0 0 6 2 3 5 c
ATOM 2 8 8 CB H S A 4 - 0 7 5 5 9 0 0 9 6 4 8 3 1 0 6 9 2 4 c
ATOM 2 8 9 CG H S A 4 - 1 3 8 0 5 9 4 2 2 7 8 9 5 1 0 0 7 6 8 2 c
ATOM 2 9 0 D1 HI S A 4 - 5 0 5 8 9 8 6 8 5 7 3 I 0 0 8 0 9 8 N
ATOM 2 9 1 CD2 I S A 4 1 - 1 7 4 1 0 2 7 1 8 7 3 5 1 0 0 7 5 5 C
ATOM 2 9 2 C H A 4 - 6 532 5 9 5 4 0 9 7 7 3 1 0 0 7 7 9 6 C
ATOM 2 9 3 NE2 A 4 1 - 1 5 4 7 5 0 3 2 4 9 8 9 6 I 0 0 7 8 4 2 N
ATOM 2 9 4 O SER A 4 2 - 8 6 2 4 5 8 332 2 0 0 9 1 0 0 5 6 2 3 O
ATOM 2 9 5 SER A 4 2 - 6 4 3 0 8 9 4 8 3 3 4 2 1 0 0 4 8
ATOM 2 9 6 CA SER A 4 2 - 1 2 6 2 5 8 4 9 3 1 9 8 0 1 0 0 5 8 3 c
ATOM 2 9 7 C SER A 4 2 - 7 6 7 5 8 4 6 5 1 3 1 8 1 0 0 5 3 9 1 C
ATOM 2 9 8 CB SER A 4 2 - 5 9 4 5 7 7 1 9 4 8 1 0 5 7 2 0 c
ATOM 2 9 9 OG SER A 4 2 - 1 3 6 9 5 6 1 7 6 1 2 2 7 1 0 0 5 8 8 8 0
ATOM 3 0 0 O L E A 4 3 - 7 8 0 9 5 7 9 8 1 - 2 7 0 I 0 0 5 5 2 0
ATOM 3 0 1 L E A 4 3 - 7 6 5 9 5 8 6 0 6 - 0 0 0 7 1 0 4 9 2 8
ATOM 3 0 2 CA ILE A 4 3 - 1 8 9 4 1 5 8 6 6 1 - 0 7 0 7 1 0 0 8 1 7 c
ATOM 3 0 3 C ILE A 4 3 - 8 8 8 6 5 8 032 - 2 1 0 5 I 0 0 5 6 3 c
ATOM 3 0 4 CB ILE A 4 3 - 1 4 3 8 0 1 4 0 - 0 8 1 5 1 0 0 5 8 3 1 c
ATOM 3 0 5 CGI ILE A 4 3 - 2 0 9 7 0 2 0 5 - 0 9 9 1 1 0 0 5 5 7 7 c
ATOM 3 0 6 CG2 ILE A 4 3 - 1 8 6 9 9 0 8 7 1 - 1 9 3 I 0 0 5 7 7 0 c
ATOM 3 0 7 CD1 ILE A 4 3 - 2 1 5 0 8 6 1 6 3 0 - 0 9 8 7 1 0 0 0 7 2 c
ATOM 3 0 8 O LYS A 4 4 - 2 5 8 7 8 5 2 9 - 5 0 4 1 0 0 6 8 0 0
ATOM 3 0 9 N LYS A 4 4 - 2 0 0 3 8 5 7 5 6 0 - 2 6 0 4 I 0 0 4 7 7 9 N
ATOM 3 1 0 CA LYS A 4 4 - 2 0 1 2 2 5 6 9 5 1 - 3 9 3 7 1 0 0 5 7 3 8 c
ATOM 3 1 1 C LYS A 4 4 - 2 0 5 7 9 0 9 - 5 0 5 6 1 0 0 0 3 c
ATOM 3 1 2 CB LYS A 4 4 - 2 1 1 1 2 5 5 7 7 8 - 3 932 1 0 0 6 2 7 5 c
ATOM 3 1 3 O LYS A 4 5 - 8 5 0 6 5 7 7 2 8 - 8 7 8 7 1 0 0 5 3 7 0
ATOM 3 1 4 LYS A 4 5 - 6 7 4 5 8 0 0 3 - 6 0 7 8 1 0 6 2 3
ATOM 3 1 5 CA LYS A 4 5 - 1 9 9 5 5 5 8 8 8 8 - 7 2 1 4 1 0 0 6 2 0 3 c
ATOM 3 1 6 C LYS A 4 5 - 5 8 0 5 8 3 2 8 - 8 5 9 3 I 0 0 6 0 0 c



ATOM 3 1 7 CB LYS A 4 5 - 1 9 .. 2 4 6 6 0 .. 2 3 0 - 7 .. 0 0 1 1 .. 0 0 6 1 .. 2 2 c
ATOM 3 1 8 CG LYS A 4 5 --2 0 ., 0 9 4 6 1 .. 2 2 4 ... g _, 2 1 0 1 ,. 0 0 6 1 .. 3 1 C
ATOM 3 1 9 C LYS A 4 5 - .. 2 3 2 6 2 ., 9 2 - 5 .. 4 5 1 ,. 0 0 6 0 ,. 3 3 c
ATOM 3 2 0 CE LYS A 4 5 - 2 0 .. 0 9 2 6 3 . 082 - 4 .. 5 5 6 1 .. 0 0 5 6 .. 4 7 c
ATOM 3 2 1 LYS A 4 5 - 9 .. 2 1 7 6 4 . 1 3 4 - 3 ., 9 8 9 ,. 0 0 6 4 .. 4 9 N
ATOM 322 O AS A 4 6 - .. 2 7 5 6 0 ., 3 3 8 - 1 .. .38 7 ,. 0 0 5 7 ,. 9 4 O
ATOM 3 2 3 AS A 4 6 - 2 0 .. 4 7 6 5 8 ., 5 6 3 - 9 .. 5 4 9 ,. 0 0 5 8 ,. 0 4 N
ATOM 3 2 4 CA. ASM A 4 6 - 2 0 ., 2 5 2 5 8 . 2 0 7 - 1 0 ., 9 4 1 1 ,. 0 0 5 2 .. 5 5 C
ATOM 3 2 5 C AS A 4 6 - 1 .. 2 4 1 5 9 . 1 3 6 - 1 . 6 0 1 1 ,. 0 0 5 4 .. 0 6 C
ATOM 3 2 6 CE ASN A 4 6 - 2 1 .. 5 7 6 5 8 ., 2 2 8 - 1 1 .. 6 9 9 1 ,. 0 0 5 4 ,. 3 1 c
ATOM 3 2 7 CG ASN A 4 6 - 2 2 ., 5 6 6 5 7 .. 1 9 9 - 1 ., 7 3 I ,. 0 0 6 3 .. 3 0 c
ATOM 3 2 8 OD1 AS A 4 6 - 2 2 .. 1 9 2 5 6 .. 0 6 7 - 1 0 . 8 2 6 1 ,. 0 0 6 3 .. 2 0 0
ATOM 3 2 9 ND2 ASN A 4 6 - 2 3 . 8 3 8 5 7 ., 5 7 7 - . 1 2 7 1 ,. 0 0 5 7 ,. 7 6 N
ATOM 3 3 0 O LEU A 4 7 - 1 7 .. 3 6 7 5 9 . 9 6 7 - 1 5 .. 4 1 6 1 .. 0 0 5 9 .. 4 6 O
ATOM 3 3 1 LEU A 4 7 - 1 8 ., 3 3 3 5 8 .. 5 8 4 - 1 2 ., 3 9 3 1 ,. 0 0 5 6 .. 1 6 N
ATOM 3 3 2 CA LE A 4 7 - 7 .. .33 7 5 9 ., 3 9 6 - 1 3 .. 0 7 7 1 ,. 0 0 5 2 ,. 4 9 C
ATOM 3 3 3 c LEU A 4 7 - 1 7 .. 9 0 9 6 0 . 0 8 5 - 1 4 .. 3 1 7 1 .. 0 0 5 6 .. 3 5 c
ATOM 3 3 4 CB LEU A 4 7 - ., 1 3 1 5 8 . 532 - 3 ., 4 4 9 1 ,. 0 0 5 6 .. 6 7 c
ATOM 3 3 5 CG LE A 4 7 - 4 .. 9 5 5 8 ., 6 6 4 - 1 2 .. 5 3 3 1 ,. 0 0 5 2 ,. 6 2 c
ATOM 3 3 6 CD1 LEU A 4 7 - 1 5 .. 3 1 1 5 8 ., 4 3 9 - 1 1 .. 0 8 7 1 ,. 0 0 5 9 ,. 3 5 c
ATOM 3 3 7 CD2 LEU A 4 7 - 1 3 ., 7 8 2 5 7 . 7 2 7 - 1 2 ., 9 3 8 1 ,. 0 0 6 0 .. 5 1 c
ATOM 3 3 8 O LE A 4 8 - 2 0 . 4 9 4 6 2 . 9 8 0 - 1 3 . 2 4 1 1 ,. 0 0 5 6 .. 4 5 0
ATOM 3 3 9 ILE A 4 8 - 1 .. 0 2 2 6 0 ., 7 9 0 - 1 4 .. 1 1 6 1 ,. 0 0 5 5 ,. 0 8 N
ATOM 3 4 0 CA ILE A 4 8 - 9 ., 6 0 6 6 1 .. 7 0 5 - 1 5 ., 0 9 3 I ,. 0 0 5 4 .. 8 2 C
ATOM 3 4 1 C ILE A 4 8 - 2 0 . 0 6 2 6 3 .. 0 0 8 - 1 4 . 3 9 0 1 ,. 0 0 5 5 .. 3 5 C
ATOM 3 4 2 CB ILE A 4 8 - 2 0 . 802 6 1 ., 0 6 1 - 1 5 . 8 0 8 1 ,. 0 0 5 2 ,. 2 1 C
ATOM 3 4 3 CGI ILE A 4 8 - 2 1 , 2 4 1 6 1 .. 8 9 7 - 7 ,, 002 I ,. 0 0 5 2 .. 5 4 C
ATOM 3 4 4 CG2 ILE A 4 8 - 2 1 ., 9 6 9 6 0 .. 8 5 9 - 4 ., 8 4 7 1 ,. 0 0 5 1 .. 6 5 c
ATOM 3 4 5 GDI ILE A 4 8 - 2 2 . 4 0 8 6 1 ., 2 9 5 - . 7 6 6 1 ,. 0 0 5 1 ,. 8 9 c
ATOM 3 4 6 O GLY A 4 9 - 2 0 . 5 4 3 6 6 . 5 0 4 - 1 . 5 7 2 1 .. 0 0 5 1 .. 3 8 0
ATOM 3 4 7 GLY A 4 9 - ., 9 6 3 6 4 .. 1 5 0 - 1 5 ., 0 5 6 1 ,. 0 0 4 7 .. 8 5 N
ATOM 3 4 8 CA GL A 4 9 - 2 0 .. 4 5 7 6 5 ., 3 6 8 - 4 .. 4 4 7 1 ,. 0 0 5 2 ,. 8 C
ATOM 3 4 9 c GLY A 4 9 - 2 0 .. 5 4 6 6 6 . 5 9 6 - 1 5 .. 3 4 1 1 .. 0 0 5 2 .. 1 2 c
ATOM 3 5 0 O ALA A 5 0 - 2 0 ., 8 8 7 7 0 . .35 3 - 1 3 ., 4 4 0 1 ,. 0 0 4 7 .. 7 9 0
ATOM 3 5 1 N ALA A 5 0 - 2 0 .. 6 1 5 6 7 ., 7 6 2 - 4 .. 7 0 8 1 ,. 0 0 4 9 ,. 0 N
ATOM 3 5 2 CA ALA A 5 0 - 2 0 .. 7 4 3 6 9 ., 0 1 8 - 1 5 .. 4 3 1 1 ,. 0 0 4 5 ,. 6 3 c
ATOM 3 5 3 C ALA A 5 0 - 2 0 ., 3 8 4 7 0 . 2 3 - 4 ., 5 5 5 1 ,. 0 0 4 4 .. 7 8 c
ATOM 3 5 4 CB ALA A 5 0 - 2 2 . 1 4 3 6 9 . 1 5 9 - 1 5 . 9 6 2 1 ,. 0 0 4 8 .. 9 9 c
ATOM 3 5 5 O LEU A - 1 9 . 8 7 8 7 3 ., 6 8 6 - 6 . 2 4 9 1 ,. 0 0 4 ,. 5 2 0
ATOM 3 5 6 N LEU A 5 1 - 9 ., 4 9 0 7 1 .. 052 - 1 5 ., 0 5 7 I ,. 0 0 4 1 .. 6 3 N
ATOM 3 7 CA LEU A 5 1 - ., 1 5 9 2 .. 3 0 4 - 4 ., 4 0 0 1 ,. 0 0 4 4 .. 8 8 C
ATOM 3 5 8 C LEU A - 1 9 . 9 5 7 7 3 ., 4 7 8 - 1 5 . 0 4 1 1 ,. 0 0 4 4 ,. 4 0 C
ATOM 3 5 9 CB LEU A 5 1 - 1 7 . 6 4 7 7 2 . 5 6 5 - 1 4 . 4 7 6 1 .. 0 0 4 0 .. 7 3 c
ATOM 3 6 0 CG LEU A 5 1 - 7 ., 2 0 6 7 3 .. 8 8 4 - 1 3 ., 8 5 3 1 ,. 0 0 4 3 .. 8 3 c
ATOM 3 6 1 G LEU A 5 - 7 .. 4 3 3 7 3 ., 8 5 3 - 2 .. 3 3 8 1 ,. 0 0 4 2 ,. 5 5 c
ATOM 3 62 CD2 LEU A 5 1 - 1 5 .. 7 6 8 7 4 . 2 0 6 - 1 4 .. 2 1 6 1 .. 0 0 3 7 .. 8 1 c
ATOM 3 6 3 O LEU A 5 2 - 2 0 ., 3 7 7 6 . 6 9 5 - 1 3 ., 0 3 7 1 ,. 0 0 4 3 .. 1 2 0
ATOM 3 6 4 N LEU A 5 2 - 2 0 .. 7 4 4 7 4 ., 2 0 3 - 4 .. 2 3 5 1 ,. 0 0 4 ,. 4 8 N
ATOM 3 6 5 CA LEU A 5 2 - 2 1 .. 4 8 4 7 ., 3 9 1 - 1 4 .. 7 0 9 1 ,. 0 0 4 0 ,. 3 2 c
ATOM 3 6 6 C LEU A 5 2 - 2 0 ., 8 1 5 7 6 . 6 4 5 - 4 ., 1 8 9 1 ,. 0 0 4 0 .. 9 c
ATOM 3 6 7 CB LEU A 5 2 - 2 2 . 9 5 1 7 5 . 3 7 1 - 1 4 . 2 6 0 1 ,. 0 0 3 5 .. 8 3 c
ATOM 3 6 8 CG LEU A 5 2 - 2 3 .. 62 9 7 3 ., 9 9 9 - 1 4 .. 3 4 0 1 ,. 0 0 4 9 ,. 1 4 c
ATOM 3 6 9 GDI LEU A 5 2 - 2 5 ., 0 4 7 4 .. 0 4 - 1 3 ., 8 6 1 I ,. 0 0 4 0 .. 8 7 c
ATOM 3 7 0 CD2 LEU A 5 2 - 2 3 . 4 9 9 7 3 .. 4 1 2 - 1 5 . 7 5 1 1 ,. 0 0 4 3 .. 1 9 c
ATOM 3 7 1 O PHE A 3 - . 4 3 5 7 9 ., 9 0 6 - 6 . 4 2 2 1 ,. 0 0 4 0 ,. 6 6 0
ATOM 3 7 2 N PHE A 5 3 - 2 0 ., 7 3 3 7 7 .. 6 5 9 - 1 5 ., 0 3 5 I ,. 0 0 4 1 .. 5 1 N
ATOM 3 7 3 CA PHE A 5 3 - 2 0 ,, 2 0 5 7 8 .. 952 - 4 ., 6 1 9 1 ,. 0 0 3 9 .. 5 6 C
ATOM 3 7 4 C PHE A 3 - 2 0 . 8 8 9 8 0 ., 0 8 8 - 1 5 . 3 3 5 1 ,. 0 0 4 3 ,. 0 4 c
ATOM 3 7 5 CB PHE A 5 3 - 1 8 . 7 0 6 7 9 . 0 2 4 - 1 4 . 8 7 4 1 .. 0 0 4 0 .. 2 5 c
ATOM 3 7 6 CG PHE A 5 3 - 1 8 ., 2 8 8 7 8 .. 4 9 4 - ., 2 1 2 1 ,. 0 0 3 5 .. 1 4 c
ATOM 3 7 7 G P E A 5 3 - 8 .. 0 4 7 7 ., 5 0 - 6 .. .38 5 1 ,. 0 0 4 ,. 6 7 c
ATOM 3 7 8 CD2 PHE A 5 3 - 1 8 .. 1 2 8 7 9 . 3 4 2 - 1 7 .. 2 8 8 1 .. 0 0 4 1 .. 0 6 c
ATOM 3 7 9 C PHE A 5 3 - 7 ., 6 0 5 7 6 . 6 4 7 - 7 ., 6 0 9 1 ,. 0 0 3 8 .. 9 9 c



ATOM 380 CE2 PHE A 53 -17 724 78 850 -18 529 1 00 42 29 c
ATOM 381 C PHE A 53 -17 461 77 496 -18 682 1 00 40 C
ATOM 382 O AS A 54 -19 006 82 497 -16 247 1 0 42 43 0
ATOM 383 ASP A 5 -20 835 81 260 -14 715 1 00 42 24
ATOM 384 CA. ASP A 54 -21 216 82 508 -15 334 1 00 36 55 C
ATOM 385 C AS A 54 -20 182 82 866 -16 381 1 0 40 45 C
ATOM 386 CB ASP A 54 -21 309 83 625 -1 286 1 00 40 10 c
ATOM 387 CG ASP A 54 -22 365 83 357 -13 260 1 00 46 92 c
ATOM 388 OD1 A A 54 -23 263 82 548 -13 553 1 00 53 11 0
ATOM 389 OD2 ASP A 54 2 317 83 939 -12 1 1 1 00 2 18 0
ATOM 390 O SER A 5 -18 811 8 815 - 7 561 1 00 41 56 0
ATOM 391 SER A 55 -20 599 83 62 6 -17 390 1 00 41 06
ATOM 392 CA SER A 55 -19 776 83 905 -18 566 1 00 45 09 C
ATOM 393 c SER A 55 -18 643 8 861 -18 298 1 00 44 11 c
ATOM 394 CB SER A 55 -20 643 8 480 -19 697 1 00 43 53 c
ATOM 395 OG SER A 55 006 84 287 -19 399 1 0 47 20 0
ATOM 396 O GLY A 56 -17 390 86 701 -20 831 1 00 51 53 0
ATOM 397 N GLY A 56 -17 495 84 613 - 8 935 1 00 48 39 N
ATOM 398 CA GL A 56 -16 400 85 565 -18 956 1 0 42 08 C
ATOM 399 c GLY A 56 -16 743 86 794 -19 782 1 00 51 38 c
ATOM 400 0 GLU A 5 -14 259 89 5 -20 417 1 00 46 34 0
ATOM 401 GLU A 57 -16 294 87 956 -1 318 1 00 44 47
ATOM 402 CA GLU A 57 -16 595 89 211 -19 975 1 00 40 45 c
ATOM 403 C GLU A 57 -15 414 89 767 -20 758 1 00 40 57 c
ATOM 404 CB GLU A 57 -17 055 90 249 -18 931 1 00 41 06 c
ATOM 405 CG GLU A 7 -18 239 89 752 -18 112 1 00 44 02 c
ATOM 406 CD GLU A 57 -18 741 0 754 - 7 060 1 00 50 78 c
ATOM 407 OE1 GLU A 57 -18 026 91 713 -16 687 1 00 5 86 0
ATOM 408 OE2 GLU A 7 -19 871 90 573 -16 583 1 00 8 7 0
ATOM 409 O THR A 58 -14 899 2 797 -20 522 1 00 42 18 0
ATOM 410 THR A 58 -1 717 90 506 -21 807 1 00 40 48
ATOM 411 CA THR A 58 -14 731 91 351 458 1 0 43 49 c
ATOM 412 c THR A 58 -14 285 2 504 -21 561 1 00 41 40 c
ATOM 413 CB THR A 58 -15 292 94 7 -23 767 1 00 42 70 c
ATOM 414 OG1 THR A 58 -16 410 92 787 -23 452 1 0 37 0
ATOM 415 CG2 THR A 58 -15 744 0 828 -24 706 1 00 3 12 c
ATOM 416 O ALA A 59 -12 832 96 677 -21 260 1 00 43 43 0
ATOM 417 ALA A 59 -13 217 93 157 -21 992 1 00 38 31
ATOM 418 CA ALA A 59 -1 639 94 263 - 260 1 00 42 c
ATOM 419 C ALA A 59 -13 237 6 -21 724 1 00 41 54 c
ATOM 420 CB ALA A 59 -11 125 253 -21 420 1 00 32 33 c
ATOM 421 O GLU A 0 -15 181 98 88 -22 2 1 00 37 80 0
ATOM 422 GLU A 0 -14 217 5 539 -22 618 1 00 41 38
ATOM 423 CA GLU A 60 -14 806 96 730 -23 235 1 00 46 21 c
ATOM 424 C GLU A 60 -15 504 97 714 252 1 0 39 53 c
ATOM 425 CB GLU A 0 -15 801 96 314 -24 315 1 00 41 05 c
ATOM 426 CG GLU A 60 - 653 7 478 -24 766 1 00 4 7 c
ATOM 427 C GLU A 60 -17 068 97 385 -26 222 1 0 53 23 c
ATOM 428 OE1 GLU A 0 -16 456 96 599 -26 978 1 00 56 8 0
ATOM 429 OE GLU A 60 - 8 002 8 114 -26 610 1 00 87 0
ATOM 430 ALA A 61 -16 456 97 212 -21 479 1 00 3 79
ATOM 431 CA ALA A 61 -1 125 8 006 -20 472 1 00 3 93 c
ATOM 432 C ALA A 61 - 6 117 8 647 - 9 488 1 00 38 65 c
ATOM 433 O ALA A 61 -16 326 99 750 -1 015 1 00 44 78 0
ATOM 434 CB ALA A 1 -18 155 97 136 -19 720 1 00 3 0 c
ATOM 435 N THR A -15 027 7 950 - 9 199 1 00 43 26 N
ATOM 436 CA THR A 62 -14 042 98 400 -18 238 1 00 3 47 c
ATOM 437 C THR A 2 -13 208 99 500 -18 871 1 00 3 56 c
ATOM 438 O THR A 62 -12 857 100 479 -18 214 1 00 40 82 0
ATOM 439 CB THR A 62 -13 179 7 204 -17 751 1 00 38 66 c
ATOM 440 OG1 T R A 62 -13 987 96 330 -16 951 1 0 40 08 0
ATOM 441 CG2 THR A 62 -11 981 7 641 -16 931 1 00 39 48 c
ATOM 442 N ARG A 63 -12 943 99 383 -20 162 1 00 3 49



ATOM 443 CA ARG A 3 --12 166 100 396 -20 892 1 00 38 82 c
ATOM 444 C ARG A 63 --12 94 3 101 717 -21 158 1 00 35 71 C
ATOM 445 O ARG A 63 - 2 .37 8 102 803 -21 011 1 0 41 0 0
ATOM 446 CB ARG A 3 -11 656 99 801 -22 223 1 00 37 49 c
ATOM 447 CG ARG A 63 -10 953 100 786 -23 133 1 00 36 55 c
ATOM 448 C ARG A 63 -10 527 100 162 -24 460 1 0 38 38 c
ATOM 449 NE ARG A 3 -11 647 99 917 -25 370 1 00 40 81 N
ATOM 450 C ARG A 63 -12 133 8 7 9 -25 719 1 00 42 C
ATOM 451 N 1 ARG A 3 -13 154 98 652 -2 6 557 1 00 43 21 N
ATOM 452 H2 ARG A 3 -11 623 7 588 -25 244 1 00 3 23 N
ATOM 453 N L A 64 - 4 208 101 631 -21 560 1 00 3 90 N
ATOM 454 CA LE A 4 -15 050 102 846 -21 713 1 00 34 46 C
ATOM 455 C L A 64 -15 092 103 653 -20 438 1 00 32 10 C
ATOM 456 O LEU A 4 -14 871 104 853 -20 453 1 00 39 98 O
ATOM 457 CB LEU A 4 -16 463 102 475 -22 140 1 00 32 44 c
ATOM 458 CG LEU A 64 -16 415 101 823 -23 536 1 0 46 06 c
ATOM 459 CD1 LEU A 4 -17 759 101 276 -23 961 1 00 45 31 c
ATOM 460 CD2 LEU A 64 -15 864 102 781 -24 595 1 00 37 94 c
ATOM 46 N LYS A 65 -15 296 102 990 -19 .307 1 0 39 07 N
ATOM 462 CA LYS A -15 323 103 704 -18 031 1 00 34 09 c
ATOM 463 C LYS A 65 -13 966 104 307 -17 672 1 00 38 .35 C
ATOM 464 O LYS A 65 -13 912 105 457 -17 227 1 00 38 38 O
ATOM 465 CB LYS A -15 828 102 787 -16 92 7 1 00 33 01 c
ATOM 466 CG LYS A - 7 265 102 428 - 7 148 1 00 27 42 c
ATOM 467 CD LYS A 65 -17 790 101 402 -16 195 1 00 37 88 c
ATOM 468 CE LYS A 65 -19 282 101 227 -16 424 1 00 45 14 c
ATOM 469 LYS A - 9 730 99 896 -15 984 1 00 5 .32 N
ATOM 470 N ARG A 66 -12 879 103 571 -17 929 1 00 38 13 N
ATOM 471 CA ARG A 66 -11 52 7 104 0 -17 648 1 00 35 44 C
ATOM 472 c ARG A 66 -11 278 105 395 -18 341 1 00 37 39 c
ATOM 4 7 '3 O ARG A 66 -10 807 106 378 -17 737 1 00 1 01 0
ATOM 474 CB ARG A 66 -10 479 103 009 -18 095 1 0 38 31 c
ATOM 475 CG ARG A 66 -9 020 103 333 -17 749 1 00 38 94 c
ATOM 476 CD ARG A 66 -7 967 102 .32 9 - 8 393 1 00 43 06 c
ATOM 477 NE ARG A 66 -8 465 100 2 -18 470 1 0 36 24 N
ATOM 478 C ARG A 66 -8 503 100 265 -19 586 1 00 3 15 c
ATOM 479 ARG A 66 -8 987 99 044 - 588 1 00 4 23 N
ATOM 480 NH2 ARG A 66 -8 050 100 789 -2 0 705 1 00 40 5 N
ATOM 481 N THR A 67 -11 617 105 417 -19 6 1 00 34 83 N
ATOM 482 CA THR A 67 - 1 419 06 564 -20 474 1 00 34 78 C
ATOM 483 C THR A 7 -12 357 107 742 -2 0 097 1 00 40 7 C
ATOM 484 O THR A 67 -11 960 108 901 -20 123 1 00 4 32 O
ATOM 485 CB T R A 67 -11 632 106 114 -21 914 1 00 38 48 c
ATOM 486 OG1 THR A 7 -10 369 106 107 -22 580 1 00 54 40 0
ATOM 487 CG2 T R A 67 -1 578 106 978 641 1 0 36 99 c
ATOM 488 N ALA A 68 -13 583 107 415 -19 699 1 00 39 04

ATOM 489 CA. ALA A 68 -14 510 108 .390 - 164 1 00 35 74 C
ATOM 490 C ALA A 68 -14 0 108 94 9 -17 838 1 0 39 54 C
ATOM 491 O ALA A 8 -14 246 110 123 - 1 7 526 1 00 38 51 O
ATOM 492 CB ALA A 68 -15 892 107 767 - 8 993 1 00 3 84 c
ATOM 493 N ARG A 69 -13 340 108 118 -17 038 1 00 38 94 N
ATOM 494 CA ARG A 69 -12 782 108 626 -15 784 1 00 38 7 c
ATOM 495 C ARG A 69 - 1 686 09 64 6 - 6 091 1 00 3 83 c
ATOM 496 O ARG A 69 -11 639 110 715 -15 482 1 00 44 81 0
ATOM 497 CB ARG A 69 -1 237 107 5 -14 924 1 00 39 4 c
ATOM 498 CG ARG A 69 -13 169 06 966 -13 888 1 00 34 99 c
ATOM 499 CD ARG A 69 -12 341 105 999 -13 061 1 00 42 20 c
ATOM 500 NE ARG A 69 -1 62 6 104 617 -13 413 1 00 47 45 N
ATOM 501 C ARG A 69 -11 784 103 773 -13 960 1 00 38 38 c
ATOM 502 NH1 ARG A 69 -10 525 104 121 -14 205 1 00 46 89 N
ATOM 503 NH2 ARG A 69 - 2 214 102 566 -14 234 1 0 42 76 N
ATOM 504 N ARG A 70 -10 852 109 365 -17 079 1 00 3 24 N
ATOM 505 CA. ARG A 70 -9 819 110 .338 -17 399 1 00 3 8 C



ATOM 506 c ARG A 70 -10 430 111 663 -17 828 1 00 43 34 c
ATOM 507 O ARG A 70 -9 94 6 112 723 -17 468 1 00 47 29 O
ATOM 508 CB ARG A 70 -8 885 109 819 -18 495 1 0 36 89 c
ATOM 509 CG ARG A 70 --8 058 108 608 -18 058 1 00 35 18 c
ATOM 510 CD ARG A 70 -7 032 108 8 - 130 1 00 42 28 c
ATOM 511 NE ARG A 70 -6 282 106 986 -18 747 1 0 46 73 N
ATOM 512 C ARG A 70 --6 253 105 857 -19 461 1 00 43 84 c
ATOM 513 N ARG A 70 -6 92 8 105 764 -20 591 1 00 4 1 N
ATOM 514 2 ARG A 70 -5 557 104 812 -1 039 1 00 46 30 N
ATOM 515 ARG A 71 --11 500 111 584 -18 598 1 00 2 61 N
ATOM 516 CA ARG A 71 -12 014 112 733 - 9 298 1 00 41 2 C
ATOM 517 C ARG A 71 -12 744 113 697 -18 357 1 00 38 30 C
ATOM 518 O ARG A 7 -12 587 114 903 -18 463 1 00 43 33 O
ATOM 519 CB ARG A 71 -12 908 112 268 -20 444 1 00 39 89 c
ATOM 520 CG ARG A 71 -12 165 112 22 6 -21 749 1 00 33 C
ATOM 521 C ARG A 71 -13 091 112 034 876 1 0 34 75 c
ATOM 522 NE ARG A 71 -13 850 110 801 -22 703 1 00 49 32 N
ATOM 523 C ARG A 7 -15 041 110 570 -23 255 1 00 54 97 C
ATOM 524 N ARG A 71 -15 651 109 401 -23 037 1 0 50 26 N
ATOM 525 H2 ARG A 71 -15 623 111 512 -24 017 1 00 47 26 N
ATOM 526 N TYR A 72 -13 485 113 155 -17 404 1 00 35 85 N
ATOM 527 CA TYR A 72 -13 994 113 942 -16 304 1 00 3 00 C
ATOM 528 c TYR A 72 -12 889 114 626 -15 466 1 00 43 12 c
ATOM 529 0 TYR A 72 -13 018 1 798 -15 117 1 00 47 .30 0
ATOM 530 CB TYR A 72 -1 882 113 078 -15 413 1 00 3 43 c
ATOM 531 CG TYR A 72 -16 292 112 847 -15 957 1 00 42 40 c
ATOM 532 CD1 TYR A 72 - 7 075 113 911 - 6 457 1 00 3 .3 6 c
ATOM 533 CD2 TYR A 2 -16 841 111 573 -1 97 5 1 00 40 74 c
ATOM 534 C TYR A 72 -18 .352 113 690 -16 940 1 00 34 07 c
ATOM 535 CE2 TYR A 72 -18 110 111 356 -16 452 1 00 1 4 c
ATOM 536 C TYR A 2 -18 862 112 424 -16 9 7 1 00 39 72 c
ATOM 537 OH TYR A 72 -20 108 112 157 -17 .391 1 0 37 40 0
ATOM 538 THR A 73 -11 802 113 92 0 -15 158 1 00 44 82 N
ATOM 539 CA. THR A 73 -10 663 114 548 -14 494 1 00 4 92 c
ATOM 540 C THR A 73 -10 156 1 5 733 -15 .32 5 1 0 42 58 c
ATOM 541 O THR A 73 -10 022 116 842 -14 81 7 1 00 44 27 0
ATOM 542 CB THR A 73 -9 548 113 506 -14 221 1 00 47 98 c
ATOM 543 OG1 THR A 73 ... y 777 112 932 -12 933 1 00 53 8 0
ATOM 544 CG2 THR A 73 -8 134 114 108 -14 253 1 00 43 19 c
ATOM 545 N ARG A 74 -9 942 1 506 - 6 613 1 00 43 70 N
ATOM 546 C ARG A 74 -10 442 117 683 -17 796 1 00 50 38 c
ATOM 547 CA ARG A 74 -9 429 1 534 -17 508 1 00 40 30 c
ATOM 548 O ARG A 74 -10 042 118 836 -17 969 1 00 50 2 0
ATOM 549 CB ARG A 74 -8 971 115 881 -18 816 1 00 37 7 c
ATOM 550 CG ARG A 74 -7 722 1 4 961 -18 658 1 0 45 02 c
ATOM 551 CD ARG A 74 -7 443 114 014 -19 860 1 00 44 4 c
ATOM 552 NE ARG A 74 -6 388 113 053 - 554 1 00 46 01 N
ATOM 553 C ARG A 74 -6 079 1 1 984 -20 289 1 0 50 5 c
ATOM 554 H1 ARG A 74 -6 743 111 685 -21 404 1 00 46 01 N
ATOM 555 NH2 ARG A 74 -5 096 1 190 - 892 1 00 53 43 N
ATOM 556 ARG A 75 -11 738 117 392 -17 854 1 00 45 18 N
ATOM 557 c ARG A 75 -12 639 119 373 -16 795 1 00 44 11 c
ATOM 5 8 CA ARG A 75 -12 708 118 482 -18 032 1 00 45 86 C
ATOM 559 O ARG A 75 -12 524 120 583 -16 894 1 00 47 22 0
ATOM 560 CB ARG A 75 -14 132 117 9 -18 246 1 00 38 78 c
ATOM 561 CG ARG A 75 -15 116 118 963 -18 800 1 00 3 5 c
ATOM 562 CD ARG A 75 -16 564 118 443 -18 792 1 00 35 c
ATOM 563 NE ARG A 75 -17 063 1 8 117 -17 455 1 00 34 0 N
ATOM 564 C ARG A 75 -18 275 117 626 -17 219 1 00 3 55 c
ATOM 565 NH1 ARG A 75 -19 100 117 437 -18 229 1 00 35 62 N
ATOM 566 NH2 ARG A 75 -18 662 1 7 298 -15 994 1 0 27 92 N
ATOM 567 N LYS A 76 -12 660 118 763 -15 62 3 1 00 1 82 N
ATOM 568 C LYS A 76 - 212 120 .319 -14 422 1 00 54 95 C



ATOM 569 CA LYS A 76 -12 512 119 525 -1 412 1 00 2 56 c
ATOM 570 O LYS A 76 -- 208 121 494 - 4 052 1 00 56 29 O
ATOM 571 CB LYS A 76 - 2 568 1 8 6 0 - 3 202 1 0 48 C
ATOM 572 CG LYS A 76 -11 894 11 163 -11 969 1 00 47 39 c
ATOM 573 CD LYS A 76 -12 600 8 64 6 - 0 724 I 00 48 7 C
ATOM 574 CE LYS A 76 - 2 948 1 7 44 - 0 812 1 0 50 7 c
ATOM 575 LYS A 76 -1 169 1 806 -9 964 1 00 45 03 N
ATOM 576 N ASM A 77 - 0 15 1 9 706 -14 874 I 00 52 37 N
ATOM 577 C A A 77 -8 933 121 708 -15 772 1 00 52 46 C
ATOM 578 CA AS A 77 -8 860 120 450 -1 92 3 1 00 0 20 c
ATOM 579 O ASM A 77 -8 489 122 756 -15 336 I 00 58 7 0
ATOM 580 CB AS A 77 -7 731 119 557 -15 403 1 00 49 88 c
ATOM 581 CG ASN A 77 -7 297 1 8 603 - 4 336 1 00 2 7 c
ATOM 582 OD1 ASN A 77 -7 737 118 734 -13 197 1 00 57 83 0
ATOM 583 D2 ASN A 77 -6 4 1 117 633 - 4 678 1 00 51 04 N
ATOM 584 N AP.G A 78 -9 5 12.1 591 - 6 965 1 0 53 34 N
ATOM 585 c ARG A 78 -10 305 123 922 -17 191 1 00 55 27 c
ATOM 586 CA. ARG A 78 -9 7 122 701 -17 888 I 00 45 4.1 C
ATOM 587 O ARG A 78 -9 8 125 057 - 7 4 1 0 60 0 O
ATOM 588 CB ARG A 78 -10 64 6 122 281 -19 022 1 00 53 93 c
ATOM 589 CG ARG A 78 -9 991 121 769 -20 296 I 00 47 40 c
ATOM 590 CD ARG A 78 -10 97 9 121 82 9 -21 452 1 00 45 55 c
ATOM 591 NE ARG A 78 -11 355 120 493 -21 849 1 00 5 N
ATOM 592 C ARG A 78 -12 585 20 001 -21 824 I 00 5 87 C
ATOM 593 N 1 ARG A 78 -13 606 120 748 -21 455 1 00 56 71 N
ATOM 594 N ARG A 78 - 783 1 8 752 -22 199 1 00 56 N
ATOM 595 N LE A 79 - 304 23 67 9 - 6 356 I 00 5 59 N
ATOM 596 C LE A 79 - 0 984 125 351 - 4 613 1 00 55 7 C
ATOM 597 CA ILE A 79 - 946 124 748 -15 6 1 00 54 C
ATOM 598 O ILE A 79 -10 828 12 6 576 -1 543 1 00 57 15 O
ATOM 599 CB ILE A 79 - 3 194 124 249 - 4 899 1 00 5 24 C
ATOM 600 CGI ILE A 79 - 4 254 123 918 - 933 1 0 49 28 c
ATOM 601 CG2 ILE A 79 -13 754 125 338 -13 993 1 00 50 58 c
ATOM 602 CD1 ILE A 79 -14 717 125 169 - 680 I 00 53 44 c
ATOM 603 N LE A 80 - 0 .33 9 124 470 - 3 85 1 0 56 3 N
ATOM 604 c LEU A 80 -8 188 125 64 5 -13 499 1 00 98 c
ATOM 05 CA. LEU A 80 -9 328 124 843 -12 866 I 00 5 97 C
ATOM 606 O LE A 80 -7 633 126 540 -12 867 1 00 57 07 O
ATOM 607 CB LEU A 80 -8 758 123 598 - 2 180 1 00 54 23 c
ATOM 08 CG LEU A 80 -9 637 122 797 - 224 I 00 54 58 c
ATOM 609 CD1 LEU A 80 -8 849 121 605 - 0 656 1 00 57 30 c
ATOM 610 CD2 LEU A 80 -10 187 123 661 -10 1 2 1 00 3 6 c
ATOM 611 TYR A 81 -7 834 125 308 -1 735 1 00 57 27 N
ATOM 612 C TYR A 81 294 127 479 - 696 1 00 64 8 C
ATOM 613 CA TYR A 8 -6 807 12 6 049 - 449 1 0 59 30 C
ATOM 614 O TYR A 81 -6 499 128 418 -15 767 1 00 71 65 O
ATOM 615 CB TYR A 8 -6 456 125 386 - 783 I 00 55 8 C
ATOM 616 CG TYR A 8 -5 720 124 051 - 6 717 1 0 62 39 c
ATOM 617 CD1 TYR A 81 -4 960 123 687 -1 612 1 00 4 66 c
ATOM 618 CD.2 TYR A 8 -5 764 123 169 -17 789 I 00 58 3 c
ATOM 619 CE1 TYR A 81 -4 284 122 466 -15 577 1 00 0 78 c
ATOM 620 CE2 TYR A 81 -5 097 121 963 -17 765 1 00 56 32 c
ATOM 6 1 C TYR A 81 -4 358 121 609 - 6 666 I 00 22 c
ATOM 622 OH TYR A 81 -3 695 120 387 -1 667 1 00 61 93 0
ATOM 623 N LEU A 82 -8 603 127 650 -15 832 1 00 62 56 N
ATOM 624 C LEU A 8 -9 397 29 717 - 4 874 I 00 5 C
ATOM 625 CA LEU A 82 -9 133 128 963 - 153 1 00 0 44 C
ATOM 626 O LEU A 82 -9 342 130 94 3 - 4 851 1 00 65 37 O
ATOM 627 CB LEU A 82 -10 409 128 859 -16 981 1 00 0 3 c
ATOM 628 CG LEU A 82 - 150 130 143 - 7 400 1 00 58 21 c
ATOM 629 C LEU A 82 - 0 556 1.30 761 - 8 664 1 0 5 c
ATOM 630 CD2 LEU A 82 -12 625 12 9 843 -17 586 1 00 53 7 c
ATOM 31 N GLN A 83 -9 683 128 981 -13 806 I 00 60 66



ATOM 632 c GLN A 83 --8..638 130..129 -11 ..939 1 ..00 70..27 c
ATOM 633 CA GL A 83 -9,,937 129..604 -12,,515 1 ,,00 61 ..28 C

ATOM 634 O GLN A 83 -8..632 131.,099 - 1 ..173 ,.00 69,, 3 0

ATOM 635 CB GLN A 83 -10..597 128.,625 -11 ..543 1 ..00 57 ..98 c
ATOM 636 CG GLN A 83 -12,,078 128. 453 - .,805 ,.00 59.,33 c
ATOM 637 C GLN A 83 -12. .741 127 .,516 - 0 ..833 ,.00 59,,45 c
ATOM 638 OE1 GLN A 83 -12. .149 127 .,122 -9..836 1 ,.00 63,,22 0

ATOM 639 E GLN A 83 -13.,982 127 .148 - ., 7 1 ,.00 60.,18 N

ATOM 640 GLU A 84 -7 ..539 129..482 -12.,319 1 ,.00 65..73

ATOM 641 c GLU A 84 -5..988 131.,317 -12..521 1 ,.00 66,.92 c
ATOM 642 CA GLU A 84 -6.,223 129..942 - .,922 I ,.00 65..50 c
ATOM 643 O GLU A 84 -5..784 132..284 -11 .,800 1 ,.00 69..29 0

ATOM 644 CB GLU A 84 -5. 131 12 8 .,966 - 2 .367 1 ,.00 59 ,.00 c
ATOM 645 LE A 85 -6..052 131.,389 -13.,844 1 ..00 65..11 N

ATOM 646 C LE A 85 ... g _,618 133..781 - 4 ,,058 1 ,,00 67 ..42 C

ATOM 647 CA ILE A 85 -5..788 1.32.,615 - 4 ..576 1 ,.00 66,,00 c
ATOM 648 O ILE A 85 -6..167 134.,912 -14 ..068 1 ..00 72 ..70 0

ATOM 649 CB ILE A 85 -6.,034 132. 398 - .,076 1 ,.00 64 .,79 c
ATOM 650 CGI ILE A 85 -4 ..948 131.,469 - 6 ..638 1 ,.00 72 ,,07 c
ATOM 651 CG2 ILE A 8 -6..060 133.,716 -16..833 1 ,.00 67 ,.91 c
ATOM 652 CD1 ILE A 85 -5 .,088 131. 164 -18.,126 1 ,.00 7 .,79 c
ATOM 653 O PHE A 86 - ..116 135..753 -11 .,058 1 ,.00 74 ..19 0

ATOM 4 PHE A 86 -7 ..806 133.,480 -13..550 1 ,.00 70,.81 N

ATOM 5 CA PHE A 86 -8.,728 134..487 -13.,043 I ,.00 71 ..34 C

ATOM 656 C PHE A 86 -8..540 134..796 -11 .,558 1 ,.00 72 ..85 C

ATOM 657 CB PHE A 86 -10. 181 134.,037 -13 .262 1 ,.00 68 ,.97 c
ATOM 8 CG PHE A 86 -10.,810 134..584 - 4 .,502 I ,.00 67 ..34 c
ATOM 659 CD2 PHE A 86 - .,934 135..384 - 4 ,,422 1 ,,00 65..77 c
ATOM 660 GDI PHE A 86 -10. 298 134.,284 -15. 748 1 ,.00 69 ,.34 c
ATOM 661 CE2 PHE A 86 -12..528 135.,883 -15.,562 1 ..00 64 ..27 c
ATOM 662 CEl PHE A 86 -10,,891 134..785 - ,,892 1 ,,00 66..89 c
ATOM 663 CZ P E A 86 - 2 ..007 1.35.,583 - 6 ..795 1 ,.00 62 ,, 4 c
ATOM 664 O SER A 87 -8..247 135.,933 -8.,008 1 ..00 82 ..74 0

ATOM 665 N SER A 87 -7 .,757 133. 980 -10.,860 1 ,.00 7 .,63 N

ATOM 666 CA SER A 87 -7 ..672 1.34.,036 - ...390 1 ,.00 76,,88 c
ATOM 667 c SER A 87 -7 ..443 135.,438 -8..810 1 ,.00 8 ,.48 c
ATOM 668 CB SER A 87 -6.,550 133. 127 -8.,898 1 ,.00 76.,37 c
ATOM 669 OG SER A 87 -5..288 133..700 - .,213 1 ,.00 76..86 0

ATOM 670 O A.SN A 88 -7 .623 138.,928 -7 .998 1 ,.00 81 ,.24 0

ATOM 671 N ASN A 88 -6.,333 3 ..055 -9.,212 I ,.00 79 ..26 N

ATOM 672 CA ASM A 88 -5.,944 137..373 -8,,720 1 ,,00 83..29 c
ATOM 673 C A. A 88 -7 .026 138.,404 -8. 943 1 ,.00 81 ,.57 c
ATOM 674 CB ASN A 88 -4 ..660 137.,850 -9.,404 1 ..00 79..60 c
ATOM 675 CG ASM A 88 -3.,453 137..038 -9,,007 1 ,,00 76..96 c
ATOM 676 OD1 A S A 88 -3...380 1.3 6 .,513 -7 ..893 1 ,.00 78,,48 0

ATOM 677 ND2 ASN A 88 -2 ..489 13 6 .,933 -9.,916 1 ..00 79..80 N

ATOM 678 O GLU A 89 -10.,437 140. 367 -10.,218 1 ,.00 85.,50 O

ATOM 679 GLU A 89 -7 ..268 1.38.,67 6 - 0 ..218 1 ,.00 79,,47

ATOM 680 CA GLU A 89 -8..182 139.,718 -10..629 1 ,.00 74 ,.74 c
ATOM 81 C GLU A 89 -9.,630 139. 444 -10.,228 1 ,.00 78.,97 c
ATOM 682 CB GLU A 89 -8.,067 139.,923 -12.,135 1 ,.00 71 ..64 c
ATOM 683 CG GLU A 89 -6..708 140,,483 -12..563 1 ,.00 78,.23 c
ATOM 684 C GLU A 89 -6.,612 142 ..017 -12.,474 I ,.00 79 ..90 c
ATOM 685 OE1 GLU A 89 -7 .,570 142..676 -12.,002 1 ,.00 80..77 0

ATOM 686 OE2 GLU A 89 -5. 572 142.,565 - .888 1 ,.00 77 ,.09 0

ATOM 687 O MET A 0 -12.,416 138..490 -7 ,,321 I ,.00 83..45 0

ATOM 688 MET A 90 -9.,965 138..200 -9,,878 1 ,,00 81 ..51 N

ATOM 689 CA MET A 90 - .3 3 137 .,899 -9. 370 1 ,.00 82 ,.05 c
ATOM 690 c ME A 0 -11 ..378 138.,114 -7 .,864 1 ..00 82 ..31 c
ATOM 691 CB MET A 90 - .,748 136..462 -9,,697 1 ,,00 74 ..64 c
ATOM 692 CG ME A 90 - 2 ..751 1.3 6 .,32 9 - 0 ..855 1 ,.00 76,,41 c
ATOM 693 SD ME A 0 -14 ..360 137.,157 -10.,633 1 ..00 72 ..38

ATOM 694 CE M A 0 -14 .,756 136. 696 -8.,955 1 ,.00 66.,62 c



ATOM 695 O ALA A 91 -10 863 139 885 -4 289 1 00 80 18 O
ATOM 696 ALA A 91 -10 261 137 877 187 1 00 83 70
ATOM 697 CA ALA A 91 - 0 211 138 078 -5 749 1 0 86 16 C
ATOM 698 c ALA A 91 -10 491 139 553 -5 413 1 00 83 22 c
ATOM 699 CB ALA A -8 868 137 634 -5 209 1 00 77 59 c
ATOM 700 O LYS A 92 - 2 624 143 022 -5 807 1 0 82 38 0
ATOM 701 LYS A 2 -10 327 140 417 -6 414 1 00 79
ATOM 702 CA. LYS A 92 -10 584 14 848 -6 281 1 00 83 43 C
ATOM 703 C LYS A 92 -12 057 142 203 -6 525 1 00 79 48 C
ATOM 704 CB LYS A 2 -9 691 142 640 -7 248 1 00 81 c
ATOM 705 CG LYS A 92 -8 191 142 423 -7 052 1 00 74 45 c
ATOM 706 CD LYS A 92 -7 368 143 145 -8 116 1 00 75 05 c
ATOM 707 CE LYS A 92 -5 876 142 843 -7 965 1 00 73 c
ATOM 708 LYS A 2 -5 023 143 405 -9 059 1 00 73 13
ATOM 709 O VAL A 93 -16 024 141 724 -6 475 1 00 72 30 O
ATOM 7 0 VAL A 93 - 2 672 141 589 -7 533 1 0 78 25
ATOM 711 CA VAL A 93 -14 070 141 869 -7 870 1 00 80 12 c
ATOM 712 C VAL A 3 -15 063 14 135 -6 961 1 00 80 79 c
ATOM 713 CB VAL A 93 -14 372 141 499 -9 .331 1 0 78 07 c
ATOM 714 CGI VAL A 3 -15 814 141 831 -9 677 1 00 76 06 c
ATOM 715 CG2 VAL A 3 -13 421 142 226 -10 254 1 00 8 49 c
ATOM 716 O A A 94 -14 237 137 123 -5 931 1 00 86 8 0
ATOM 717 ASP A 94 -1 834 139 841 -6 752 1 00 82 06
ATOM 718 CA A A 4 -15 655 139 045 -5 838 1 00 80 61 C
ATOM 719 C A A 94 -14 794 137 955 -5 229 1 00 81 82 C
ATOM 720 CB A P A 94 -16 866 138 42 9 -6 550 1 00 78 18 c
ATOM 721 CG A A 4 -17 911 137 883 -5 573 1 00 79 .3 6 c
ATOM 22 OD1 ASP A -17 576 137 638 -4 388 1 00 79 34 0
ATOM 723 OD2 ASP A 94 -19 073 137 692 -5 997 1 00 78 77 0
ATOM 724 O ASP A 5 -13 550 134 726 -2 902 1 00 87 46 0
ATOM 725 ASP A 95 -14 689 137 9 8 -3 913 1 00 81 3
ATOM 726 CA AS A 95 -13 733 137 092 -3 254 1 0 85 44 c
ATOM 727 c ASP A 5 -14 302 135 695 -3 016 1 00 81 99 c
ATOM 728 CB ASP A -13 292 137 723 -.1. 930 1 00 88 44 c
ATOM 729 CG AS A 95 -14 458 137 956 -0 983 1 0 91 17 c
ATOM 730 OD2 ASP A -1 228 138 012 0 245 1 00 97 92 0
ATOM 731 OD1 ASP A -15 608 138 081 -.1. 470 1 00 90 99 0
ATOM 732 O SER A 96 -17 781 132 730 -3 556 1 00 77 24 0
ATOM 733 SER A 96 -15 625 135 591 -2 94 7 1 00 76 4

ATOM 734 CA SER A 96 - 6 264 134 330 -2 586 1 00 78 49 c
ATOM 735 C SER A 96 -17 047 133 701 -3 748 1 00 77 7 c
ATOM 736 CB SER A 96 -17 190 134 548 -1 398 1 00 70 20 c
ATOM 737 OG SER A 96 -18 279 135 366 -1 774 1 00 73 46 0
ATOM 738 O PHE A 7 -18 018 131 469 -6 468 1 00 8 80 0
ATOM 739 PHE A 97 -16 890 134 275 -4 940 1 0 75 64

ATOM 740 CA PHE A 7 -17 556 133 803 -6 153 1 00 70 22 c
ATOM 741 C PHE A 7 -17 170 132 365 -6 499 1 00 4 c
ATOM 742 CB PHE A 97 -17 222 134 724 -7 .3 1 0 68 7 c
ATOM 743 CG PHE A 7 -1 717 134 238 -8 656 1 00 4 27 c
ATOM 744 CD1 PHE A 7 - 063 134 058 -8 884 1 00 63 9.1 c
ATOM 745 CD2 PHE A 97 -16 829 134 004 ... y 698 1 00 69 78 c
ATOM 746 CE1 PHE A 7 -19 516 133 637 -10 122 1 00 28 c
ATOM 747 CE2 PHE A 7 - 7 264 133 576 -10 943 1 00 0 6.3 c
ATOM 748 CZ PHE A 97 -18 609 133 394 -11 156 1 00 64 83 c
ATOM 749 PHE A 98 -15 894 132 151 -6 821 1 00 67 06
ATOM 750 CA PHE A 8 -15 397 130 8 -7 121 1 00 .35 c
ATOM 751 C PHE A 98 -1 786 129 832 -6 029 1 00 6 02 c
ATOM 752 O PHE A 98 -16 159 128 706 -6 3 1 00 65 7 0
ATOM 753 CB PHE A 8 -13 890 130 823 -7 320 1 00 5 09 c
ATOM 754 CG PHE A 98 -13 473 131 308 -8 677 1 00 55 78 c
ATOM 755 C P E A 98 -14 332 131 189 -9 761 1 0 55 3 c
ATOM 756 C D 2 PHE A 8 -12 231 131 891 -8 873 1 00 53 89 c
ATOM 757 CE1 PHE A 8 -13 950 131 634 - 027 1 00 56 62 c



ATOM 7 58 CE2 PHE A 98 -11 ..843 132..34 5 -10. .127 1 ,.00 57 ..4 4 c
ATOM 7 59 c PHE A 98 --12.,700 132..215 - .,206 1 ,.00 57 ..21 C

ATOM 760 H S A 9 9 - 5 ..758 1.30.,279 - 4 ..781 ..00 7.1 ,.75

ATOM 7 61 CA HIS A 9 9 -16. .207 129.,44 5 -3..675 1 ,.00 70..15 c
ATOM 7 62 C HIS A 9 9 -17 .,687 129. 12 0 -3.,785 ,.00 ..63 c
ATOM 7 63 O H S A 9 9 - 8 ..12 3 12 8 .,04 4 -3...394 ..00 65,.35 0

ATOM 7 64 CB HIS A 9 9 -15. .94 4 130.,131 - 2 ..339 1 ,.00 79,.57 c
ATOM 7 65 CG HIS A 9 9 -14 .,52 7 .130. 036 - .,869 1 ,.00 80..82 c
ATOM 766 D 1 HIS A 9 9 -1 ..165 129.,32 4 -0.,74 5 1 ,.00 84 ..05

ATOM 7 67 CD2 HIS A 9 9 -13. .386 130.,580 - 2 ..356 1 ,.00 84 ,.02 c
ATOM 768 CE1 A 9 9 -12. ,860 129..42 7 -0.,5 6 6 I ,.00 92 ..57 c
ATOM 769 E 2 HIS A 9 9 -12..363 130..183 - 1 .,530 1 ,.00 89..70

ATOM 770 A.P.G A 100 -18. 465 130.,060 - 4 .3 . 1 ,.00 69 ,.47

ATOM 771 CA ARG A 100 -19. .915 129.,880 - 4 ..37 8 1 ,.00 66..99 c
ATOM 7 2 C ARG A 100 -2 0 .,282 128..91 -5.,508 1 ,.00 58..86 c
ATOM 773 O AP.G A 100 -21. .242 12 8 ., 5 9 -5...398 1 ..00 58,.2 0 0

ATOM 774 CB ARG A 100 -2 0 ..62 3 131.,235 - 4 ..541 1 ,.00 60.. 4 c
ATOM 7 75 CG ARG A 100 -2.1.,514 131. 602 -3.,339 1 ,.00 69..85 c
ATOM 776 C AP.G A 100 .151 1.3.3.,012 -3..453 1 ..00 69,.32 c
ATOM 7 77 E ARG A 100 -21 ..129 134.,04 6 -3..581 1 ,.00 7 ,.02

ATOM 7 78 C ARG A 100 -2.1.,009 .134. 860 - 4 .,62 3 1 ,.00 69..49 c
ATOM 779 1 AP.G A 100 -21..869 134.,787 -5.,622 1 ,.00 70..59

ATOM 7 80 H 2 ARG A 100 -2 0 ..033 135.,755 - 4 ..663 1 ,.00 7 ,.07

ATOM 7 81 N L A 101 - 9 ,500 2 8 ..938 -6.,582 I ,.00 58..15 N

ATOM 782 CA LE A 101 -19..615 127 ..953 - 7 .,655 1 ,.00 60..14 C

ATOM 7 83 C L A 101 -19. 395 12 6 .,5 9 - 7 .177 1 ,.00 5 9 ,.7 3 C

ATOM 784 O L A 101 -20. , 8 6 125..621 - 7 ,,478 I ,.00 58..19 O

ATOM 785 CB LEU A 101 -18.,610 128..233 -8.,7 5 6 1 ,.00 60..68 c
ATOM 7 8 6 CG LEU A 101 -18. 626 12 9 .,54 7 -9. 500 1 ,.00 57 ,.57 c
ATOM 787 CD1 LEU A 101 -17 ..613 129.,440 -10. ,613 1 ,.00 62 ..72 c
ATOM 7 88 CD2 LEU A 101 - .,996 129..807 -10.,050 1 ,.00 61 ..41 c
ATOM 789 GLU A 102 - 8 ..312 12 6 .,30 6 -6..443 1 ..00 57 ,. 0

ATOM 7 90 CA GLU A 102 -17 ..973 124.,972 -5..989 1 ,.00 60..91 c
ATOM 7 91 C GLU A 102 -18. ,78 6 124 .513 - 4 .,812 1 ,.00 5 ..7 3 c
ATOM 792 O GLU A 102 - 8 ..490 12.3.,479 - 4 ..237 1 ..00 66,.84 0

ATOM 7 93 CB GLU A 102 -16. .493 124.,88 3 -5..634 1 ,.00 68,.7 9 c
ATOM 7 94 CG GLU A 102 -15. ,62 8 124 .580 -6.,839 1 ,.00 73..87 c
ATOM 7 95 C D GLU A 102 -15..483 125.,780 - 7 .,74 8 1 ,.00 75..09 c
ATOM 7 96 O GLU A 102 -16. 069 12 5 .,788 -8. 869 1 ,.00 69 ,.33 0

ATOM 7 97 OE2 GLU A 102 - 4 .,763 126..7 - 7 ,32 9 I ,.00 73..87 0

ATOM 7 98 GLU A 103 - .,818 125..255 - 4 .,4 57 1 ,.00 54 ..26

ATOM 7 99 CA GLU A 103 -20. 702 12 4 .,82 8 - 3 .375 1 ,.00 58 ,.02 c
ATOM 800 c GLU A 103 -22. ,151 124.,776 -3.,8 4 9 1 ,.00 56..67 c
ATOM 801 O GLU A 103 -2 3 .,038 124 .414 -3.,07 5 1 ,.00 58..17 0

ATOM 802 CB GLU A 103 -2 0 ..563 125.,759 - 2 ..167 1 ..00 68,.02 c
ATOM 803 CG GLU A 103 -19. .169 12 5 .,737 - 1 ..548 1 ,.00 71 ..82 c
ATOM 804 C D GLU A 103 -18. ,860 126. 939 -0.,646 1 ,.00 79..27 c
ATOM 805 O GLU A 10.3 - ..731 12 7 .,840 -0..505 1 ..00 79,.00 0

ATOM 806 OE2 GLU A 103 -17 ..726 126.,97 0 -0..088 1 ,.00 77 ,.83 0

ATOM 807 N SER A 104 -22. ,366 125. 1 0 - 5 .,126 1 ,.00 5 ..07

ATOM 808 CA SER A 104 -2 3 .,698 125..195 -5.,738 1 ,.00 46..92 c
ATOM 809 c SER A 104 -2 4 ..64 5 124.,009 -5..467 1 ,.00 52 ,.7 0 c
ATOM 810 0 SER A 104 -25. ,862 124..203 -5.,390 I ,.00 55..19 0

ATOM 811 CB SER A 104 -2 3 .,54 5 125..397 - 7 .,252 1 ,.00 55..22 c
ATOM 812 OG SER A 104 -23 .1 5 12 4 .,213 - 7 .944 1 ,.00 51 ,.31 0

ATOM 813 O PHE A 105 -26. ,512 120..84 5 -.3.,437 I ,.00 50..19 0

ATOM 814 PHE A 105 -2 4 .,094 122..798 -5.,326 1 ,.00 49..7 4

ATOM 815 CA PHE A 105 -24 .869 12 .,57 5 -5. 064 1 ,.00 52 ,. 2 c
ATOM 816 c PHE A 105 -2 5 .,485 121.,499 -3.,662 1 ,.00 53..27 c
ATOM 817 CB PHE A 105 -2 3 .,962 120..349 -5.,269 1 ,.00 49..91 c
ATOM 818 CG PHE A 105 -24. .702 1 9 .,032 -5..4 1 ..00 50,.94 c
ATOM 819 CD2 PHE A 105 -2 4 ..754 118.,132 - 4 ..362 1 ,.00 51 ..06 c
ATOM 820 CD1 PHE A 0 5 -2 5 .,295 118. 674 -6.,6 9 1 ,.00 56..7 3 c



ATOM 8 2 1 CE2 PHE A 1 0 5 - 2 5 .. 4 1 7 1 1 .. 902 - 4 .. 5 1 0 1 .. 0 0 5 7 .. 4 7 c
ATOM 822 CEl PHE A 1 0 5 --2 5 ., 9 4 9 1 1 7 .. 4 3 9 ... g _, 7 7 9 1 ,. 0 0 5 1 .. 9 1 C
ATOM 8 2 3 CZ PHE A 1 0 5 - 2 6 .. 0 4 1 6 ., 5 5 6 - 5 .. 7 2 7 1 ,. 0 0 4 9 ,, 0 7 c
ATOM 8 2 4 O LEU A 1 0 6 - 2 6 .. 9 1 2 1 2 3 .. 6 5 9 - 1 .. 4 7 4 1 .. 0 0 6 5 .. 8 2 0
ATOM 8 2 5 N L A 0 6 - 2 4 ., 8 2 7 1 2 2 . 1 5 7 - 2 ., 7 6 1 ,. 0 0 6 0 ., 7 7
ATOM 8 2 6 CA LE A 1 0 6 - 2 5 .. 1 7 0 1 2 2 ., 0 2 7 - 1 .. .30 3 1 ,. 0 0 62 ,, 7 4 c
ATOM 8 2 7 c LEU A 1 0 6 - 2 6 .. 5 2 1 1 2 2 ., 6 0 4 - 0 .. 9 6 3 1 ,. 0 0 6 4 ,. 2 6 c
ATOM 8 2 8 CB LEU A 0 6 - 2 4 ., 1 0 9 1 2 2 . 6 9 4 - 0 ., 4 3 5 1 ,. 0 0 6 2 ., 6 7 c
ATOM 8 2 9 CG LEU A 1 0 6 - 2 2 .. 7 9 2 1 2 1 .. 9 4 0 - 0 .. 4 1 1 ,. 0 0 6 5 .. 3 1 c
ATOM 8 3 0 CD1 LEU A 1 0 6 - 2 1 .. 7 5 5 1 2 2 ., 6 8 1 0 .. 4 0 7 1 ,. 0 0 6 3 ,. 7 9 c
ATOM 8 3 1 CD2 LEU A 0 6 - 2 3 ., 0 2 6 1 2 0 .. 5 2 8 0 ., 0 2 I ,. 0 0 6 3 .. 4 8 c
ATOM 8 3 2 O VAL A 1 0 7 - 2 6 .. 9 6 5 1 2 3 .. 7 7 1 1 . 8 1 6 1 ,. 0 0 7 0 .. 2 0 0
ATOM 8 3 3 VAL A 1 0 7 - 2 7 . 2 3 0 1 2 ., 8 8 6 - 0 . 1 0 3 1 ,. 0 0 6 4 ,. 8 4
ATOM 8 3 4 CA VAL A 1 0 7 - 2 8 .. 4 4 8 1 2 2 .. 3 9 3 0 .. 4 9 3 1 .. 0 0 6 8 .. 0 1 c
ATOM 8 3 5 C VAL A 1 0 7 - 2 8 ., 0 8 5 1 2 3 .. 6 6 1 ., 2 8 5 1 ,. 0 0 7 2 .. 2 1 c
ATOM 8 3 6 CB VAL A 1 0 7 - 2 9 .. 1 2 1 2 1 ., 3 0 9 1 .. 3 7 3 1 ,. 0 0 7 0 ,. 2 3 c
ATOM 8 3 7 CGI VAL A 1 0 7 - 2 9 .. 9 1 8 1 2 1 .. 9 1 1 2 .. 4 8 0 1 .. 0 0 7 3 .. 7 8 c
ATOM 8 3 8 CG VAL A 0 7 - 2 9 ., 9 8 4 1 2 0 . 3 9 5 0 ., 5 6 1 ,. 0 0 7 .. 5 c
ATOM 8 3 9 O GLU A 1 0 8 - 2 7 .. 0 3 7 1 2 6 ., 5 8 3 .. .3 6 5 1 ,. 0 0 7 4 ,. 4 3 0
ATOM 8 4 0 GLU A 1 0 8 - 2 9 .. 0 1 1 2 4 ., 62 3 1 .. 3 0 6 1 ,. 0 0 7 3 ,. 4 6
ATOM 8 4 1 CA. GLU A 0 8 - 2 8 ., 802 1 2 5 . 9 5 6 ., 8 8 0 1 ,. 0 0 74 .. 1 2 c
ATOM 8 4 2 C GLU A 1 0 8 - 2 8 .. 0 6 3 1 2 5 .. 92 7 3 . 2 1 7 1 ,. 0 0 7 3 .. 5 1 c
ATOM 8 4 3 CB GLU A 1 0 8 - 3 0 .. 1 5 1 1 2 6 ., 6 6 8 2 .. 0 3 9 1 ,. 0 0 7 2 ,. 7 8 c
ATOM 8 4 4 CG GLU A 0 8 -.3 0 ., 0 8 9 2 8 .. 1 7 8 2 ., 2 6 2 I ,. 0 0 6 7 .. 5 7 c
ATOM 8 4 5 CD GLU A 1 0 8 - 3 1 .. 4 8 6 1 2 8 .. 7 9 5 2 . 2 3 1 1 ,. 0 0 7 8 .. 6 5 c
ATOM 8 4 6 O GLU A 1 0 8 - 3 2 . 4 3 1 1 2 8 ., 0 2 5 . 9 6 4 1 ,. 0 0 8 0 ,. 1 6 0
ATOM 8 4 7 OE2 GLU A 0 8 - 3 1 ., 6 4 9 3 0 .. 0 2 2 2 ., 4 6 3 I ,. 0 0 7 2 .. 0 5 0
ATOM 8 4 8 O GLU A 1 0 9 - 2 5 ., 5 5 8 1 2 5 .. 2 6 4 5 ., 8 7 8 1 ,. 0 0 8 0 .. 3 3 0
ATOM 8 4 9 GLU A 1 0 9 - 2 8 . 5 7 2 1 2 5 ., 1 6 0 4 . 1 7 8 1 ,. 0 0 7 ,. 3 5
ATOM 8 5 0 CA GLU A 1 0 9 - 2 7 .. 9 0 5 1 2 5 .. 0 2 3 5 .. 4 7 7 1 .. 0 0 8 0 .. 0 6 c
ATOM 8 5 1 C GLU A 1 0 9 - 2 6 ., 4 4 3 1 2 4 .. 5 8 9 5 ., 3 4 7 1 ,. 0 0 7 7 .. 5 8 c
ATOM 8 5 2 CB GLU A 1 0 9 - 2 8 .. 6 4 9 1 2 4 ., 0 4 0 6 .. .3 9 7 1 ,. 0 0 8 4 ,. 3 6 c
ATOM 8 5 3 CG GLU A 1 0 9 - 2 9 .. 6 3 5 1 2 3 .. 0 9 9 5 .. 7 2 4 1 .. 0 0 8 4 .. 3 8 c
ATOM 8 5 4 CD GLU A 0 9 - 3 0 ., 8 8 7 1 2 3 . 8 3 5 ., 2 2 9 1 ,. 0 0 8 4 .. 4 3 c
ATOM 8 5 5 O GLU A 1 0 9 - 3 0 .. 8 2 2 1 2 4 ., 4 2 8 4 .. 1 4 1 ,. 0 0 8 0 ,. 5 7 0
ATOM 8 5 6 OE2 GLU A 1 0 9 - 3 1 .. 92 7 1 2 3 ., 7 6 0 5 .. 92 2 1 ,. 0 0 8 8 ,. 7 4 0
ATOM 8 5 7 O ASP A 0 - 2 2 ., 7 4 6 1 2 4 . 0 8 5 3 ., 8 9 0 1 ,. 0 0 73 .. 8 2 0
ATOM 8 5 8 ASP A 1 1 0 - 2 6 .. 1 8 2 1 2 3 .. 4 8 8 4 . 6 4 4 1 ,. 0 0 7 1 .. 4 6
ATOM 8 5 9 CA A P A 1 0 - 2 4 . 8 0 1 1 2 3 ., 0 1 0 4 . 5 0 0 1 ,. 0 0 7 4 ,. 1 3 c
ATOM 8 6 0 C A A 0 - 2 3 ., 9 6 8 1 2 4 .. 0 7 3 ., 7 3 1 I ,. 0 0 7 2 .. 8 2 c
ATOM 8 6 1 CB ASP A 1 1 0 - 2 4 ., 7 5 0 1 2 1 .. 6 5 6 3 ., 7 9 3 1 ,. 0 0 7 1 .. 0 3 c
ATOM 8 62 CG A P A 1 0 - 2 5 . 6 3 1 1 2 0 ., 62 4 4 . 4 5 2 1 ,. 0 0 7 6 ,. 1 3 c
ATOM 8 6 3 OD1 ASP A 1 1 0 - 2 6 .. 3 0 0 1 2 0 .. 9 6 7 5 . 4 5 1 1 .. 0 0 8 3 .. 4 0 0
ATOM 8 6 4 OD2 ASP A 1 1 0 - 2 5 ., 6 7 6 1 1 9 . 4 7 4 3 ., 9 6 2 1 ,. 0 0 6 8 .. 8 6 0
ATOM 8 6 5 O LYS A - 2 4 .. 0 9 0 1 2 7 ., 4 3 3 3 .. 9 3 5 1 ,. 0 0 7 5 ,. 7 1 0
ATOM 8 6 6 LYS A 1 1 1 - 2 4 .. 6 3 9 1 2 4 .. 7 8 4 2 .. 8 8 0 1 .. 0 0 7 1 .. 2 4
ATOM 8 6 7 CA. LYS A 1 - 2 3 ., 9 7 9 1 2 5 . 8 3 5 2 ., 1 2 0 1 ,. 0 0 7 6 .. 9 c
ATOM 8 6 8 C LYS A - 2 3 .. .38 4 1 2 6 ., 8 6 4 3 .. 0 8 9 1 ,. 0 0 7 8 ,. 4 1 c
ATOM 8 6 9 CB LYS A 1 1 1 - 2 4 .. 9 6 4 1 2 6 ., 5 0 1 1 . 1 4 7 1 ,. 0 0 7 2 ,. 4 2 c
ATOM 8 7 0 CG LYS A 1 - 2 4 ., 3 7 5 1 2 6 . 8 3 3 - 0 ., 2 2 1 1 ,. 0 0 7 1 .. 9 6 c
ATOM 8 7 1 CD LYS A 1 1 1 - 2 5 .. 3 1 5 1 2 7 .. 7 2 7 - 1 . 0 3 9 1 ,. 0 0 6 1 .. 1 5 c
ATOM 8 7 2 CE LYS A 1 1 1 - 2 6 .. 6 3 0 1 2 7 ., 0 3 3 - 1 .. 3 9 2 1 ,. 0 0 6 3 ,. '78 c
ATOM 8 7 3 Z LYS A 1 - 2 6 ., 4 8 8 1 2 6 .. 0 9 9 - 2 ., 5 5 8 I ,. 0 0 6 5 .. 9 7 N
ATOM 8 7 4 O LYS A 1 1 2 - 2 2 .. 2 0 1 1 3 0 .. 2 1 7 4 . 3 2 9 1 ,. 0 0 7 5 .. 7 6 0
ATOM 8 7 5 LYS A 1 1 2 - 2 2 . 0 7 8 1 2 7 ., 0 7 9 2 . 9 7 4 1 ,. 0 0 7 7 ,. 7 9
ATOM 8 7 6 CA LYS A 1 2 - 2 1 ., 3 7 0 2 8 .. 0 7 3 ., 8 3 3 I ,. 0 0 7 0 .. 0 5 c
ATOM 8 7 7 C LYS A 1 1 2 - 2 1 ., 7 3 6 1 2 9 .. 4 4 8 3 ., 4 8 0 1 ,. 0 0 7 7 .. 0 8 c
ATOM 8 7 8 CB LYS A 1 1 2 - 1 9 . 8 5 4 1 2 7 ., 8 2 5 3 . 7 4 1 ,. 0 0 6 9 ,. 7 0 c
ATOM 8 7 9 O H S A 1 1 3 - 2 4 .. 0 7 7 1 3 0 .. 4 0 9 1 . 7 8 2 1 .. 0 0 6 1 .. 3 0 0
ATOM 8 8 0 HI S A 1 1 3 - 2 1 ., 5 2 1 1 2 9 .. 7 9 8 2 ., 2 1 5 1 ,. 0 0 7 6 .. 8 4
ATOM 8 8 1 CA H S A 1 3 - 2 1 .. 8 1 3 1 ., 3 6 1 .. 7 3 0 1 ,. 0 0 6 3 ,. 2 5 c
ATOM 8 8 2 c HI S A 1 1 3 - 2 3 .. 2 8 2 1 3 1 .. 2 6 2 1 .. 4 1 8 1 .. 0 0 6 0 .. 4 7 c
ATOM 8 8 3 CB HI S A 1 3 - 2 0 ., 9 7 5 1 3 1 . 4 6 8 0 ., 5 0 1 1 ,. 0 0 7 .. 9 9 c



ATOM 8 8 4 CG H S A 1 1 3 - 1 9 .. 4 9 8 1 3 1 .. 382 0 .. 7 3 2 1 .. 0 0 7 5 .. 7 0 c
ATOM 8 8 5 D1 HI S A 1 1 3 --1 8 ., 8 9 6 1 3 0 .. 3 0 1 ., 3 4 3 1 ,. 0 0 7 9 .. 3 8
ATOM 8 8 6 CD2 H S A 1 3 - 8 .. 4 9 8 1 .32 ., 2 4 1 0 .. 4 2 1 .. 0 0 7 7 ,. 2 3 C
ATOM 8 8 7 CE1 H S A 1 1 3 - 1 7 .. 5 9 1 1 3 0 . 5 0 0 1 .. 4 0 2 1 .. 0 0 8 2 .. 0 3 c
ATOM 8 8 8 E HI S A 1 3 - 7 ., 3 2 3 1 3 1 . 6 7 0 0 ., 8 4 9 1 ,. 0 0 77 .. 8 8 N
ATOM 8 8 9 O GL A 1 4 - 2 4 .. 8 6 7 1 3 1 ., 7 7 4 - 1 .. 7 0 2 1 .. 0 0 6 8 ,. 5 O
ATOM 8 9 0 GLU A 1 1 4 - 2 3 .. 6 5 5 1 3 2 ., 3 4 5 0 .. 7 5 9 1 ,. 0 0 6 6 ,. 5 8
ATOM 8 9 1 CA. GLU A 4 - 2 5 ., 0 6 7 1 3 2 . 6 1 7 0 ., 5 5 7 1 ,. 0 0 6 9 .. 6 9 C
ATOM 8 92 C GLU A 1 1 4 - 2 5 .. 5 8 6 1 3 1 . 92 3 - 0 . 7 1 5 1 ,. 0 0 6 8 .. 0 9 C
ATOM 8 9 3 CB GLU A 1 1 4 - 2 5 .. 302 1 3 4 ., 1 2 5 0 .. 5 1 9 1 ,. 0 0 6 7 ,. 1 0 c
ATOM 8 9 4 CG GLU A 4 - 2 6 ., 7 3 7 3 4 .. 5 2 7 0 ., 7 3 1 I ,. 0 0 6 9 .. 1 5 c
ATOM 8 9 5 CD GLU A 1 1 4 - 2 7 .. 2 6 0 1 3 5 .. 2 4 3 - 0 . 4 7 6 1 ,. 0 0 7 1 .. 5 1 c
ATOM 8 9 6 O GLU A 1 4 - 2 8 . 4 3 2 1 .3 5 ., 6 7 - 0 . 4 9 0 1 ,. 0 0 7 6 ,. 5 2 0
ATOM 8 9 7 OE2 GLU A 1 1 4 - 2 6 .. 4 7 6 1 3 5 . 3 6 5 - 1 . 4 2 7 1 .. 0 0 7 0 .. 0 5 0
ATOM 8 9 8 O ARG A 1 1 5 - 2 7 ., 8 0 1 1 3 0 .. 1 8 1 - 3 ., 9 5 5 1 ,. 0 0 6 6 .. 2 8 0
ATOM 8 9 9 AP.G A 1 5 - 2 6 .. 8 4 8 1 3 1 ., 5 6 - 0 .. 6 8 1 1 .. 0 0 6 7 ,. 2 5
ATOM 0 0 CA ARG A 1 1 5 - 2 7 .. 3 7 7 1 3 0 . 5 4 9 - 1 .. 62 8 1 .. 0 0 6 3 .. 4 8 c
ATOM 9 0 1 C ARG A 1 5 - 2 7 ., 4 0 6 3 0 . 9 7 2 - 3 ., 1 0 1 1 ,. 0 0 6 8 .. 2 2 c
ATOM 9 0 2 CB ARG A 1 5 - 2 8 .. 7 9 3 1 .3 0 ., 4 4 - 1 .. 1 8 6 1 .. 0 0 62 ,. 5 c
ATOM 9 0 3 CG ARG A 1 1 5 - 2 9 .. 8 5 6 1 3 1 ., 1 7 8 - 1 .. 4 0 9 1 ,. 0 0 5 9 ,. 8 1 c
ATOM 9 0 4 CD ARG A 1 5 - 3 ., 2 1 9 3 0 . 7 3 - 0 ., 9 0 7 1 ,. 0 0 6 0 .. .3 8 c
ATOM 9 0 5 ME ARG A 1 1 5 -32 .. 2 4 2 1 3 1 . 6 7 5 - 1 . 3 0 3 1 ,. 0 0 7 3 .. 6 2
ATOM 9 0 6 C ARG A 1 1 5 - 3 3 .. 2 7 2 1 3 1 ., 4 1 4 - 2 .. 1 0 8 1 ,. 0 0 7 5 ,. 1 3 c
ATOM 0 7 NH1 ARG A 5 - 3 4 ., 2 5 1 3 2 .. .3 9 7 - 2 ., 4 3 I ,. 0 0 7 3 .. 0 2 N
ATOM 9 0 8 ARG A 1 1 5 - 3 3 .. 4 6 4 1 3 0 .. 1 8 3 - 2 . 5 9 7 1 ,. 0 0 5 8 .. 3 4
ATOM 9 0 9 O H A 1 - 2 4 . 8 6 4 1 .3 3 ., 5 9 4 - 4 . 9 8 0 1 ,. 0 0 6 7 ,. 3 6 0
ATOM 9 1 0 N H S A 1 6 - 2 6 ., 9 9 2 1 3 2 .. 1 9 8 - 3 ., 4 I ,. 0 0 6 7 .. 9 7 N
ATOM 9 1 1 CA HI S A 1 1 6 - 2 7 ., 0 8 0 1 3 2 .. 6 9 3 - 4 ., 7 8 5 1 ,. 0 0 6 4 .. 2 0 C
ATOM 9 1 2 C H A 1 - 2 5 . 6 8 4 1 .32 ., 7 9 4 - 5 . 4 0 2 1 ,. 0 0 6 4 ,. 3 9 C
ATOM 9 1 3 CB H S A 1 1 - 2 7 .. 8 2 0 1 3 4 . 0 4 4 - 4 . 8 2 3 1 .. 0 0 6 7 .. 1 2 c
ATOM 9 1 4 CG HI S A 1 1 6 - 2 9 ., 2 2 6 1 3 3 .. 9 7 3 - 4 ., 3 0 4 1 ,. 0 0 6 6 .. 2 4 c
ATOM 9 1 5 D1 H S A 1 6 - 2 9 .. 5 5 6 1 .3 4 ., 2 7 1 - 3 .. 0 0 0 1 .. 0 0 6 9 ,. 6 6
ATOM 9 1 6 C D 2 H S A 1 1 - 3 0 .. 3 8 4 1 3 3 . 6 0 8 - 4 .. 9 0 8 1 .. 0 0 6 6 .. 7 8 c
ATOM 9 1 7 CE1 HI S A 1 6 - 3 0 ., 8 5 8 1 3 4 . 1 0 6 - 2 ., 8 2 7 1 ,. 0 0 7 0 .. 3 c
ATOM 9 1 8 2 H S A 1 6 - 3 1 .. 382 1 .3 3 ., 6 9 8 - 3 .. 9 6 9 1 .. 0 0 6 3 ,. 6 4
ATOM 9 1 9 O PRO A 1 1 7 —2 2 .. 2 2 4 1 3 3 ., 2 5 3 - 7 .. 3 0 1 1 ,. 0 0 5 9 ,. 9 3 0
ATOM 9 2 0 N PRO A - 2 5 ., 4 0 2 1 3 1 . 9 4 8 - 6 ., 4 0 0 1 ,. 0 0 6 6 .. 7 .1. N
ATOM 9 2 1 CA PRO A 1 1 7 - 2 3 .. 9 8 8 1 3 1 . 7 7 7 - . 7 4 9 1 ,. 0 0 6 3 .. 9 4 C
ATOM 922 C PRO A 1 7 - 2 3 . 3 9 5 1 .32 ., 9 4 8 - 7 . 5 0 8 1 ,. 0 0 5 8 ,. 8 4 c
ATOM 9 2 3 CB PRO A 7 - 2 3 ., 9 7 9 3 0 .. 5 0 7 - 7 ,, 62 7 I ,. 0 0 5 5 .. 6 2 c
ATOM 9 2 4 CG FRO A 1 1 7 - 2 5 ., 2 9 5 1 2 9 .. 8 6 2 - 7 ., 4 2 7 1 ,. 0 0 6 0 .. 1 5 c
ATOM 9 2 5 CD PRO A 1 7 - 2 6 . 2 6 6 1 .3 0 ., 9 5 9 - 7 . 0 7 1 ,. 0 0 6 4 ,. 8 1 c
ATOM 9 2 6 O LE A 1 1 8 - 2 1 . 9 9 9 1 3 6 . 2 9 3 - 8 . 3 8 7 1 .. 0 0 6 1 .. 3 4 0
ATOM 9 2 7 LE A 1 1 8 - 2 4 ., 1 4 8 1 3 3 .. 5 9 5 - 8 ., 382 1 ,. 0 0 5 9 .. 1 7
ATOM 9 2 8 CA ILE A 1 8 - 2 3 .. 4 9 6 1 .3 4 ., 6 0 6 - .. 2 1 .. 0 0 6 7 ,. 7 c
ATOM 9 2 9 c ILE A 1 1 8 - 2 3 .. 1 6 0 1 3 5 . 8 8 4 - 8 .. 4 4 4 1 .. 0 0 6 4 .. 5 1 c
ATOM 9 3 0 CB ILE A 8 - 2 4 ., 3 4 0 1 3 4 . 9 6 9 - 1 0 ., 4 3 6 1 ,. 0 0 6 3 .. 7 3 c
ATOM 9 3 1 CGI ILE A 1 8 - 2 4 .. 7 9 1 1 .3 3 ., 6 9 0 - 1 .. 1 3 0 1 .. 0 0 5 8 ,. 3 5 c
ATOM 9 3 2 CG2 ILE A 1 1 8 - 2 3 .. 5 2 4 1 3 5 ., 8 2 9 - 1 1 .. 3 9 1 1 ,. 0 0 5 9 ,. 0 1 c
ATOM 9 3 3 CD1 ILE A 8 - 2 5 ., 2 9 0 3 3 . 8 9 9 - 1 2 ., 5 1 7 1 ,. 0 0 6 2 .. 0 3 c
ATOM 9 3 4 O PHE A 1 1 9 - 2 3 . 6 0 4 1 3 8 . 8 5 0 - 5 . 1 5 6 1 ,. 0 0 7 4 .. 3 0
ATOM 9 3 5 PHE A 1 1 9 - 2 4 .. 1 6 8 1 3 6 ., 4 9 5 - 7 .. 8 3 1 1 ,. 0 0 7 ,. 8 6
ATOM 9 3 6 CA PHE A 9 - 2 3 ., 9 9 5 3 7 .. 8 3 9 - 7 ,, 2 7 8 I ,. 0 0 6 9 .. 3 6 c
ATOM 9 3 7 C PHE A 1 1 9 - 2 4 . 1 0 0 1 3 7 .. 9 1 1 - 5 . 7 6 4 1 ,. 0 0 6 8 .. 5 8 c
ATOM 9 3 8 CB PHE A 1 - 2 4 . 9 9 9 1 .3 8 ., 7 7 7 - 7 . 9 2 1 ,. 0 0 6 3 ,. 2 0 c
ATOM 9 3 9 CG PHE A 9 - 2 4 ., 6 9 9 3 .. 0 9 0 - 9 ., 3 4 I ,. 0 0 62 .. 3 5 c
ATOM 9 4 0 CD1 PHE A 1 1 9 - 2 3 ., 6 0 4 1 3 9 .. 8 6 5 - 9 ., 6 7 4 1 ,. 0 0 6 3 .. 9 7 c
ATOM 9 4 1 CD2 PHE A 1 - 2 5 . 5 0 7 1 .3 8 ., 6 1 0 - 1 0 . 352 1 ,. 0 0 6 3 ,. 4 8 c
ATOM 9 4 2 CE1 PHE A 1 1 9 - 2 3 . 3 1 4 1 4 0 . 1 5 6 - 1 0 . 9 8 9 1 .. 0 0 6 0 .. 9 9 c
ATOM 9 4 3 CE2 PHE A 1 1 9 - 2 5 ., 2 2 1 1 3 8 .. 8 9 2 - ., 6 7 4 1 ,. 0 0 6 0 .. 7 6 c
ATOM 9 4 4 CZ P E A 1 9 - 2 4 .. 1 8 1 .3 9 ., 6 6 8 - 1 .. 9 8 7 1 .. 0 0 6 0 ,. 9 8 c
ATOM 9 4 5 O GLY A 1 2 0 - 2 5 .. 8 3 0 1 3 7 . 7 8 1 - 1 .. 8 1 6 1 .. 0 0 7 6 .. 4 1 0
ATOM 9 4 6 N GLY A 1 2 0 - 2 4 ., 7 3 1 3 6 . 9 - 5 ., 1 5 4 1 ,. 0 0 6 9 ., 3 7



ATOM 4 7 CA GLY A 1 2 0 - 2 4 .. 7 5 1 1 3 6 .. 8 3 1 - 3 .. 7 0 9 1 ,. 0 0 6 8 .. 5 8 c
ATOM 9 4 8 C GLY A 1 2 0 --2 5 ., 8 9 2 1 3 7 .. 5 4 8 - 3 ., 0 1 9 1 ,. 0 0 7 1 .. 9 4 C
ATOM 9 4 9 O AS A 1 2 1 - 2 9 .. 1 5 5 1 .3 8 ., 0 8 6 - 5 . 2 8 8 1 ,. 0 0 6 8 ,. 2 3 O
ATOM 9 5 0 AS A 1 2 1 - 2 6 .. 9 3 8 1 3 7 . 8 9 3 - 3 . 7 6 2 1 ,. 0 0 7 1 .. 1 7 N
ATOM 9 5 1 CA. ASM A 1 2 1 - 2 8 ., 1 6 3 3 8 . .3 9 2 - 3 ., 5 2 1 ,. 0 0 6 8 ., C
ATOM 9 5 2 C AS A 1 2 1 - 2 9 .. 3 3 4 1 .3 8 ., 2 5 - 4 . 0 7 4 1 ,. 0 0 6 7 ,. 0 2 C
ATOM 9 5 3 CB ASN A 1 2 1 - 2 8 .. 0 4 8 1 3 9 ., 8 8 6 - 2 . 8 5 1 1 ,. 0 0 6 9 ,. 3 9 c
ATOM 9 5 4 CG ASN A 1 2 1 - 2 7 ., 8 2 9 4 0 . 7 3 - 4 ., 1 0 0 1 ,. 0 0 6 8 ., 9 7 c
ATOM 9 5 5 OD1 AS A 1 2 1 - 2 8 .. 7 8 7 1 4 1 . 1 2 2 - 4 . 7 6 7 1 ,. 0 0 6 8 .. 0 3 0
ATOM 9 5 6 D2 ASN A 1 2 1 - 2 6 .. 5 6 7 1 4 0 ., 9 6 0 - 4 . 4 3 1 1 ,. 0 0 6 7 ,. 5 0 N
ATOM 7 N LE A 1 2 2 - 3 0 ., 5 2 7 3 7 .. 9 6 1 - 3 ., 5 0 9 I ,. 0 0 6 5 .. 7 9 N
ATOM 9 5 8 CA LE A 1 2 2 - 3 1 .. 6 9 9 1 3 7 .. 5 8 8 - 4 . 2 9 8 1 ,. 0 0 6 1 .. 1 7 C
ATOM 9 5 9 C ILE A 1 2 2 - 3 2 . 0 0 3 1 .3 8 ., 5 6 6 - 5 . 4 2 1 1 ,. 0 0 6 3 ,. 8 2 C
ATOM 9 6 0 O ILE A 1 2 2 -32 .. 4 5 0 1 3 8 . 1 5 1 - 6 . 4 8 7 1 ,. 0 0 6 3 .. 3 4 0
ATOM 9 6 1 CB ILE A 1 2 2 -32 ., 9 5 8 1 3 7 .. 4 6 3 - 3 ., 4 2 9 1 ,. 0 0 6 6 .. 4 7 c
ATOM 9 62 CGI ILE A 1 2 2 -32 .. 62 4 1 .3 6 ., 8 2 0 - 2 . 0 8 0 1 ,. 0 0 7 3 ,. 0 6 c
ATOM 9 6 3 CG2 ILE A 1 2 2 - 3 .. 0 1 9 1 3 6 . 6 4 3 - 4 . 1 4 9 1 ,. 0 0 6 0 .. c
ATOM 9 6 4 CD1 ILE A 1 2 2 -32 ., 3 1 4 3 7 . 7 9 4 - 0 ., 9 6 4 1 ,. 0 0 7 6 ., 8 8 c
ATOM 9 6 5 VAL A 1 2 3 - 3 1 .. 7 4 5 1 .3 9 ., 8 5 5 - 5 . 1 8 4 1 ,. 0 0 6 4 ,. 4 0
ATOM 9 6 6 CA VAL A 1 2 3 -32 .. 1 6 8 1 4 0 ., 9 3 0 - 6 . 0 9 7 1 ,. 0 0 6 5 ,. 9 7 c
ATOM 9 6 7 C VAL A 1 2 3 - 3 ., 3 5 3 4 0 . 9 7 - 7 ., 4 0 1 1 ,. 0 0 6 4 ., 1 3 C
ATOM 9 6 8 O VAL A 1 2 3 - 3 1 .. 9 1 2 1 4 1 . 1 6 7 - 8 . 4 9 0 1 ,. 0 0 6 1 .. 7 4 0
ATOM 9 6 9 CB VAL A 1 2 3 -32 .. 0 9 8 1 4 2 ., 3 5 2 - 5 . 3 9 3 1 ,. 0 0 6 9 ,. 1 8 c
ATOM 9 7 0 CGI VAL A 2 3 - 3 1 ., 8 9 7 4 3 . 4 6 6 - 6 ., 4 1 0 I ,. 0 0 5 4 .. 0 8 c
ATOM 9 7 1 CG2 VAL A 1 2 3 - 3 3 .. 3 4 0 1 4 2 . 6 1 0 - 4 . 5 4 3 1 ,. 0 0 5 2 .. 6 7 c
ATOM 9 7 2 N ASP A 1 2 4 - 3 0 . 0 3 9 1 4 0 ., 8 1 2 - 7 . 2 9 1 1 ,. 0 0 6.1. ,. 9 9 N
ATOM 9 7 3 CA A A 1 2 4 - 2 9 ., 8 6 1 4 0 . 7 7 8 - 8 ., 4 7 5 I ,. 0 0 6 6 .. 3 0 C
ATOM 9 7 4 C ASP A 1 2 4 - 2 9 ., 4 2 8 1 3 9 . 4 9 8 - 9 ., 2 9 8 1 ,. 0 0 6 4 .. 8 9 C
ATOM 9 7 5 O ASP A 1 2 4 - 2 9 . 532 1 .3 9 ., 5 4 1 - 1 0 . 5 2 8 1 ,. 0 0 62 ,. 5 3 O
ATOM 9 7 6 CB ASP A 1 2 4 - 2 7 .. 7 1 2 1 4 0 . 8 7 2 - 8 . 0 6 9 1 ,. 0 0 6 9 .. 9 2 c
ATOM 9 7 7 CG ASP A 1 2 4 - 2 7 ., 3 9 1 1 4 2 . 1 4 8 - 7 ., 3 1 1 1 ,. 0 0 7 1 .. 8 7 c
ATOM 9 7 8 OD1 AS A 1 2 4 - 2 7 .. 9 3 1 1 4 3 ., 2 0 6 - 7 . 7 0 1 1 ,. 0 0 7 9 ,. 2 0
ATOM 9 7 9 OD2 ASP A 1 2 4 - 2 6 .. 5 9 5 1 4 2 . 0 9 6 - 6 . 3 4 4 1 ,. 0 0 6 9 .. 9 3 0
ATOM 9 8 0 N GLU A 1 2 5 - 2 9 ., 5 2 6 3 8 . 3 6 9 - 8 ., 6 0 3 1 ,. 0 0 6 ., 9 5 N
ATOM 9 8 1 CA GL A 1 2 5 - 2 9 .. 6 4 4 1 .3 7 ., 0 6 6 - . 2 5 5 1 ,. 0 0 6 8 ,. c
ATOM 8 2 c GLU A 1 2 5 - 3 0 .. 8 7 8 1 3 7 ., 0 0 5 - 1 0 . 1 5 4 1 ,. 0 0 6 6 ,. 2 c
ATOM 9 8 3 0 GLU A 1 2 5 - 3 0 ., 7 7 3 6 . 6 6 5 - ., 3 3 8 1 ,. 0 0 6 8 ., 6 2 0
ATOM 9 8 4 CB GLU A 1 2 5 - 2 9 .. 6 9 1 1 3 5 . 9 3 9 - 8 . 2 1 2 1 ,. 0 0 6 6 .. 1 0 c
ATOM 9 8 5 CG GLU A 1 2 5 - 2 9 . 0 7 2 1 .3 4 ., 62 2 - 8 . 6 6 9 1 ,. 0 0 6 7 ,. 0 6 c
ATOM 9 8 6 C GLU A 2 5 - 2 7 ., 5 7 3 3 4 . 5 7 2 - 8 ., 4 7 7 I ,. 0 0 6 7 .. 0 8 c
ATOM 8 7 OE1 GLU A 1 2 5 - 2 6 ., 9 9 8 1 3 5 . 5 5 8 - 7 ., 9 7 7 1 ,. 0 0 6 4 .. 4 6 0
ATOM 9 8 8 OE2 GLU A 1 2 5 - 2 6 . 9 6 4 1 .3 3 ., 5 3 4 - 8 . 8 1 ,. 0 0 6 7 ,. 7 3 0
ATOM 9 8 9 VAL A 1 2 6 -32 .. 0 3 6 1 3 7 . 3 4 9 - 9 . 5 9 2 1 ,. 0 0 6 5 .. 9 4 N
ATOM 9 9 0 CA VAL A 1 2 6 - 3 3 ., 3 0 1 1 3 7 . 3 1 3 - 1 0 . 3 7 1 ,. 0 0 6 6 .. 1 5 c
ATOM 9 9 1 C VAL A 1 2 6 - 3 3 .. 2 2 7 1 .3 8 ., 2 3 9 - 1 . 5 3 9 1 ,. 0 0 6 3 ,. 7 9 c
ATOM 9 92 O VAL A 1 2 6 - 3 3 .. 7 6 6 1 3 7 . 9 4 4 - 1 2 . 6 1 3 1 ,. 0 0 6 4 .. 7 1 0
ATOM 9 9 3 CB VAL A 1 2 6 - 3 4 ., 4 9 0 3 7 . 7 0 8 - 9 ., 4 7 1 ,. 0 0 6 4 ., 4 .1. c
ATOM 9 9 4 CGI VAL A 1 2 6 - 3 .. 7 6 6 1 .3 7 ., 882 - 0 . 2 2 3 1 ,. 0 0 6 6 ,. 0 7 c
ATOM 9 9 5 CG2 VAL A 1 2 6 - 3 4 .. 6 9 3 1 3 6 ., 6 6 6 - 8 . 3 2 2 1 ,. 0 0 6 3 ,. 7 7 c
ATOM 9 9 6 N ALA A 1 2 7 -32 ., 5 1 2 1 3 9 . .34 2 - ., 3 6 7 1 ,. 0 0 6 ., 7 6 N
ATOM 9 9 7 CA ALA A 1 2 7 -32 . 3 3 3 1 4 0 .. 3 0 1 - 1 2 . 4 4 1 1 ,. 0 0 6 4 .. 5 7 C
ATOM 9 9 8 c ALA A 1 2 7 - 3 1 .. 5 8 7 1 3 9 ., 6 3 5 - 1 3 . 5 8 5 1 ,. 0 0 6 0 ,. 4 4 c
ATOM 9 9 9 0 ALA A 1 2 7 -32 ., 0 1 0 3 . 7 0 4 - 4 ., 7 4 6 I ,. 0 0 5 4 .. 6 6 0
ATOM 1 0 0 0 CB ALA A 1 2 7 - 3 1 . 5 8 1 1 4 1 . 5 5 1 - 1 1 . 9 3 7 1 ,. 0 0 5 6 .. 7 9 c
ATOM 0 0 1 N TYR A 1 2 8 - 3 0 . 4 8 7 1 .3 8 ., 9 7 - 3 . 2 3 1 1 ,. 0 0 62 ,. 3 2 N
ATOM 0 0 2 CA YR A 1 2 8 - 2 9 ., 6 4 3 3 8 . 2 7 6 - 4 ., 9 2 I ,. 0 0 5 5 .. 5 7 C
ATOM 1 0 0 3 C TYR A 1 2 8 - 3 0 ., 4 2 4 1 3 7 . 2 5 3 - 1 5 ., 0 1 4 1 ,. 0 0 5 3 .. 2 9 C
ATOM 1 0 0 4 O TYR A 1 2 8 - 3 0 . 4 2 1 .3 7 ., 2 8 8 - 6 . 2 5 0 1 ,. 0 0 5 2 ,. O
ATOM 1 0 0 5 CB TYR A 1 2 8 - 2 8 . 4 8 0 1 3 7 . 5 9 4 - 1 3 . 4 7 5 1 ,. 0 0 6 3 .. 3 2 c
ATOM 1 0 0 6 CG TYR A 1 2 8 - 2 7 ., 7 4 3 1 3 6 . 6 6 7 - 4 ., 3 9 3 1 ,. 0 0 6 0 .. 5 5 c
ATOM 1 0 0 7 C TYR A 1 2 8 - 2 6 .. 8 0 8 1 .3 7 ., 6 0 - 5 . 2 9 3 1 ,. 0 0 6 4 ,. 3 6 c
ATOM 1 0 0 8 CD2 TYR A 1 2 8 - 2 8 .. 0 1 1 3 5 . 302 - 1 . 4 0 1 1 ,. 0 0 62 .. 4 3 c
ATOM 0 0 9 C TYR A 1 2 8 - 2 6 ., 4 2 3 6 . 3 - ., 1 6 5 1 ,. 0 0 6 4 ., 7 5 c



ATOM 1010 CE2 TYR A 128 -27 352 134 445 -15 272 1 00 61 2 6 c
ATOM 1011 C TY A 128 --2 6 419 134 961 - 147 1 00 0 2 c
ATOM 1012 OH TYR A 128 -25 768 1.34 25 - 7 0 1 0 59 27 0

ATOM 1013 H S A 12 9 -31 100 136 341 -14 32 9 1 00 5 8

ATOM 1014 CA. HIS A 129 - .3 92 7 35 .34 3 -15 004 I 00 57 77 C

ATOM 1015 C H S A 12 9 -33 040 1.35 983 - 850 1 0 6 42 C

ATOM 1016 O HIS A 129 -33 564 135 354 -16 791 1 00 08 O

ATOM 1017 CB HIS A 129 -.32 562 134 .388 -13 995 I 00 55 8 c
ATOM 1018 CG HIS A 129 -31 599 133 446 -13 342 1 00 0 77 c
ATOM 1019 D1 HIS A 129 -31 012 132 398 -1 017 1 00 57 63

ATOM 0 0 CD2 H S A 2 9 -31 50 133 .369 -12 067 I 00 90 C

ATOM 1021 CE1 HIS A 129 -30 229 131 726 -13 192 1 00 55 8 C

ATOM 1022 E2 H A 12 9 -30 294 1.32 292 - 2 002 1 00 57

ATOM 1023 GLU A 130 -33 421 137 218 -15 503 1 00 59 0

ATOM 1024 CA GLU A 130 -34 421 137 940 - 289 1 00 58 61 C

ATOM 1025 C GL A 1.30 -33 792 1.38 617 - 7 508 1 0 54 3 C

ATOM 1026 O GLU A 130 -34 327 138 523 -18 597 1 00 52 95 O

ATOM 1027 CB GLU A 130 -.35 159 38 958 -15 428 I 00 63 49 C

ATOM 1028 CG GL A 1.30 -36 .34 0 1.3 9 582 - 6 148 1 0 74 37 C

ATOM 1029 CD GLU A 130 -37 520 139 854 -1 225 1 00 87 68 c
ATOM 1030 OE1 GLU A 130 -.37 579 39 233 -14 130 I 00 8 4 0

ATOM 1031 OE2 GLU A 130 -38 381 140 692 -15 601 1 00 92 5 0

ATOM 1032 LYS A 131 -32 653 139 284 -17 337 1 00 0 66

ATOM 1033 CA LYS A 131 -31 886 39 756 -18 497 I 00 51 48 C

ATOM 1034 C LYS A 131 -31 298 138 597 -1 341 1 00 59 62 C

ATOM 1035 O LYS A 1 .3 -3 286 1.38 672 -20 576 1 00 60 59 O

ATOM 1036 CB LYS A 131 -.30 755 40 685 -18 055 I 00 50 85 C

ATOM 1037 TYR A 132 -30 813 137 533 - 8 698 1 00 51

ATOM 1038 CA TYR A 1.32 -30 233 1.3 6 4 9 - 9 47 7 1 00 8 C

ATOM 1039 c TYR A 132 -30 833 135 047 -19 156 1 00 55 2 5 c
ATOM 1040 O TYR A 132 -30 292 134 298 - 8 353 1 00 5 70 0

ATOM 1041 CB TYR A 1.32 -28 725 1.3 6 355 - 272 1 0 53 6 c
ATOM 1042 CG TYR A 132 -28 002 137 661 -19 485 1 00 57 50 c
ATOM 1043 CD1 TYR A 132 -27 728 38 137 -20 765 I 00 57 66 c
ATOM 1044 CD2 TYR A 1.32 -27 567 1.38 410 - 8 .396 1 0 60 53 c
ATOM 1045 CE1 TYR A 132 ... 048 139 342 -20 945 1 00 0 58 c
ATOM 1046 CE TYR A 132 -2 6 890 39 597 - 8 561 I 00 57 8 c
ATOM 1047 CZ TYR A 132 -2 6 632 140 064 -1 827 1 00 59 62 c
ATOM 1048 OH TYR A 1.32 -25 948 14 257 - 9 955 1 00 6 77 0

ATOM 104 9 O PRO A 133 -.32 072 131 193 - 9 210 I 00 5 84 0

ATOM 1050 FRO A 133 -31 962 134 720 - 792 1 00 55 37

ATOM 0 1 CA PRO A 1.33 -32 706 1.33 489 - 9 520 1 00 0 68 c
ATOM 1052 c PRO A 133 -31 855 132 252 -19 787 1 00 52 74 c
ATOM 1053 CB FRO A 133 -33 874 133 558 -2 0 502 1 00 55 81 c
ATOM 1054 CG PRO A 1.33 -33 943 1.34 974 -20 960 1 0 57 30 c
ATOM 1055 CD PRO A 133 -32 569 135 520 -20 869 1 00 57 80 c
ATOM 1056 O TH.R A 134 -28 3 3 133 068 -2 267 I 00 47 88 0

ATOM 1057 THR A 1.34 -30 908 1.32 393 -20 703 1 0 54 7

ATOM 1058 CA THR A 134 -2 9 965 131 332 -20 98 1 00 49 c
ATOM 1059 C TH.R A 134 -28 529 31 874 -2 068 I 00 48 48 c
ATOM 1060 CB THR A 134 -30 326 130 601 -22 278 1 00 46 62 c
ATOM 10 61 OG1 THR A 134 -2 9 98 131 414 -2 3 395 1 00 45 58 0

ATOM 0 62 CG2 THR A 134 -31 800 30 230 -22 317 I 00 45 .30 c
ATOM 1063 O LE A 135 -2 4 898 132 698 -22 516 1 00 49 28 0

ATOM 0 64 LE A 1.35 -27 550 1.30 977 -20 9 1 00 47 86

ATOM 065 CA ILE A 35 -26 2 6 131 .32 4 -20 97 6 I 00 40 28 c
ATOM 1066 C ILE A 135 -2 5 808 131 885 -22 356 1 00 43 4 c
ATOM 0 67 CB ILE A 1.35 -25 207 1.30 064 -20 638 1 00 45 c
ATOM 1068 CGI ILE A 135 -23 700 130 423 -20 557 1 00 42 61 c
ATOM 1069 CG2 ILE A 135 -2 5 427 128 951 -21 633 1 00 37 83 c
ATOM 1070 C ILE A 1.35 -23 294 131 6 - 277 1 0 42 2 9 c
ATOM 1071 TYR A 136 -26 562 131 461 -23 363 1 00 44 72

ATOM 0 2 CA. TYR A 36 -2 6 308 31 931 -24 7 8 I 00 48 c



ATOM 1073 c Y R A 13 6 -2 6 ..698 133. ,415 -2 4 .,882 1 ..00 52 ..78 c
ATOM 1074 0 TYR A 136 --2 6 .,056 134. 130 -2 5 .,64 6 1 ,.00 53..93 O

ATOM 1075 CB TYR A 1.3 6 -2 7 ..028 131. ,04 5 -2 5 .740 ..00 49,.80 c
ATOM 1076 CG Y R A 13 6 -2 6 ..648 129. ,578 -2 5 .,618 1 ..00 50..50 c
ATOM 1077 GDI TYR A 3 6 -2 5 .,468 129. 075 -2 6 .,189 1 ,.00 52 ...33 c
ATOM 1078 CD2 TYR A 1.3 6 -2 7 ..439 12 8 .,704 -24. 902 1 ..00 50,.2 0 c
ATOM 1079 CE1 TYR A 136 -2 5 ..116 12 7 .,740 -2 6 .046 1 ,.00 43,.85 c
ATOM 1080 CE2 TYR A 3 6 -2 7 .,100 127 .370 -24. ,7 6 3 1 ,.00 46..62 c
ATOM 1081 C Z TYR A 136 -2 5 ..949 126. ,897 -2 5 .,335 1 ,.00 47 ..52 c
ATOM 1082 OH TYR A 136 -2 5 ..651 12 5 .,567 -2 5 .1 67 1 ,.00 50,.53 0

ATOM 1083 N H A 137 -27. ,718 133. 883 -24. , 5 9 I ,.00 51 ..94 N

ATOM 1084 CA HIS A 137 -2 8 ..025 135. ,322 -2 4 .,151 1 ,.00 53..50 c
ATOM 1085 C H A 1.37 -26. 790 1.3 6 .,104 -23 .696 1 ,.00 52 ,.88 c
ATOM 1086 O H S A 137 -2 6 ..331 137. ,014 -2 4 .,383 1 ..00 58..19 0

ATOM 1087 CB HIS A 137 -2 9 .,222 135. 639 -2 3 .,24 5 1 ,.00 50..69 c
ATOM 1088 CG H S A 1.37 -30. .54 3 1.35.,204 -2 3 .803 1 ..00 52 ,.61 c
ATOM 1089 ND1 H S A 137 -31. .07 4 133. ,954 -2 3 .,57 5 1 ..00 49..21

ATOM 1090 CD2 HIS A 137 -.31.,450 135. 863 -24. ,566 1 ,.00 52 ..55 C

ATOM 10 91 C H S A 1.37 -32. .241 1.3.3.,851 -24. 183 1 ..00 5 ,.70 C

ATOM 1092 E 2 HIS A 137 -32. .495 134. ,998 -2 4 ..789 1 ,.00 57 ,.46

ATOM 1093 N L A 3 8 -2 6 .,237 135. 721 -22. ,553 1 ,.00 5 ..4 5 N

ATOM 1094 CA LE A 138 -2 4 ..987 136. ,312 -22.,07 4 1 ,.00 53..4 7 C

ATOM 1095 c LEU A 138 -2 3 ..818 136. ,163 -2 3 .066 1 ,.00 57 ,.64 c
ATOM 1096 0 LEU A 138 -2 3 ., 0 4 137. .12 0 -2.3.,33 I ,.00 58..3.3 0

ATOM 1097 CB LEU A 138 -2 4 .,598 135. ,698 -2 0 .,735 1 ,.00 50..23 c
ATOM 1098 CG LEU A 1.38 -23 .256 1.3 6 .,229 -20. 247 1 ,.00 5 9 ,.10 c
ATOM 0 99 CD1 LEU A 138 -2 3 .,37 3 137. .72 4 -20. ,096 I ,.00 58..07 c
ATOM 1100 CD2 LEU A 138 -22.,7 68 135. .559 -18.,931 1 ,.00 55..53 c
ATOM 1101 A.RG A 1.3 9 -23 .618 1.34.,963 -23 .602 1 ,.00 5 6 ,.66

ATOM 1102 CA ARG A 139 -22. ,551 134. ,738 -2 4 .,566 1 ..00 57 ..26 c
ATOM 1103 C ARG A 139 -22.,64 9 135. .700 -2 5 .,7 3 3 1 ,.00 56..81 c
ATOM 1104 O ARG A 1.3 9 -21. .699 1.3 6 .,416 -2 6 .02 9 1 ..00 60,.54 0

ATOM 1105 CB ARG A 139 -22. .568 133. ,289 -2 5 .,092 1 ..00 56..76 c
ATOM 1106 CG ARG A 3 9 -22. ,033 132. 272 -24. ,109 1 ,.00 52 ..51 c
ATOM 1107 C ARG A 1.3 9 ..301 1.30.,84 5 -24. 54 5 1 ..00 47 ,.37 c
ATOM 1108 E ARG A 139 -21 ..635 130. ,486 -2 5 .7 9 6 1 ,.00 52 ,.52

ATOM 1109 C ARG A 3 9 -21. ,254 129. 248 -2 6 ., 2 4 1 ,.00 50.. 4 c
ATOM 1110 1 ARG A 139 -21.,462 128. ,233 -2 5 .,297 1 ,.00 40..24

ATOM AR.G A 1.3 9 -20. 670 12 9 .,022 -2 7 .291 1 ,.00 52 ,.16

ATOM 1112 N LYS A 4 0 -2 3 .,791 135. 691 -26. ,412 I ,.00 60..0.3 N

ATOM 1113 CA LYS A 140 -2 4 .,028 136. .609 -2 7 .,528 1 ,.00 61 ..80 C

ATOM 4 C LYS A 14 0 -23 .877 1.38.,056 -2 7 .102 1 ,.00 65 ,.26 c
ATOM 1115 O LYS A 14 0 -2 3 .,351 138. ,879 -2 7 .,847 1 ..00 67 ..31 0

ATOM 1116 CB LYS A 140 -2 5 .,417 136. .416 -2 8 .,115 1 ,.00 57 ..25 c
ATOM 1117 CG LYS A 14 0 -2 5 ..649 1.37 .,255 -29. .34 9 1 ..00 6.3,. 6 c
ATOM 1118 C D LYS A 14 0 -2 6 .,871 138. ,145 -2 9 .,176 1 ..00 68..63 c
ATOM 1119 CE LYS A 4 0 -2 7 .,103 139. 02 7 -.30.,397 1 ,.00 70..7 3 c
ATOM 1120 Z LYS A 14 0 -2 8 ...33 6 1.3 9 .,871 -30. 2 52 1 ..00 82 ,.67

ATOM 1121 LYS A 141 -2 4 ..34 8 138. ,363 -2 5 .900 1 ,.00 59,.49

ATOM 1122 CA. LYS A 141 -24. ,17 9 139. 695 -2 5 .,37 5 1 ,.00 6 ..83 C

ATOM 1123 C LYS A 141 -22.,700 140. ,05 6 -2 5 .,37 3 1 ,.00 63..90 C

ATOM 1124 O LYS A 141 —2 2 ..312 141 .,108 -2 5 .868 1 ,.00 67 ,.40 0

ATOM 1125 CB LYS A 141 -24. ,77 6 3 .7 9 6 -2.3.,97 3 I ,.00 59..91 c
ATOM 1126 CG LYS A 141 -2 4 .,768 141 .,193 -2 3 .,378 1 ,.00 65..31 c
ATOM 1127 C D LYS A 14 -23 .440 14.1. .,514 -2 2 .7 3 1 ,.00 67 ,.19 c
ATOM 1128 CE LYS A 141 -2 3 .,488 142 .823 -21. ,94 5 I ,.00 66..00 c
ATOM 1129 Z LYS A 141 -2 3 .,481 142. 539 -2 0 .,47 9 1 ,.00 72 ..59

ATOM 1130 LEU A 142 - .870 1.3 9 .,17 9 -24 .825 1 ,.00 62 ,.80

ATOM 1131 CA LEU A 142 -2 0 .,465 139. ,509 -2 4 .,628 1 ..00 57 ..01 c
ATOM 1132 C LEU A 142 - .,682 139. 4 6 9 -2 5 .,926 1 ,.00 57 ..69 C

ATOM 1133 O LEU A 142 - 8 .654 140. ,0 9 9 -2 6 .054 1 ..00 6 ,.67 0

ATOM 1134 CB LEU A 142 -19. .844 138. ,57 3 -2 3 .,603 1 ..00 61 ..20 c
ATOM 1135 CG LEU A 142 -20. ,412 138. 646 -22. ,185 1 ,.00 57 ..22 c



ATOM 1136 GDI LEU A 142 -19 742 137 634 -21 295 1 00 59 50 c
ATOM 1137 CD2 LEU A 142 --2 0 282 140 036 -21 595 1 00 64 20 C
ATOM 1138 VAL A 143 -20 177 138 737 -26 904 1 0 63 11

ATOM 1139 CA VAL A 143 -19 546 138 724 -28 211 1 00 0 79 c
ATOM 1140 C VAL A 143 - 9 733 140 057 -28 955 1 00 72 93 c
ATOM 1 1 O VAL A 143 -18 765 140 632 -29 480 1 0 71 61 0
ATOM 1142 CB VAL A 143 -20 106 137 580 -29 064 1 00 62 88 c
ATOM 114 3 CGI VAL A 143 - 725 137 756 -30 531 1 00 62 35 c
ATOM 1144 CG2 VAL A 143 -1 620 136 232 -2 8 513 1 00 67 08 c
ATOM 1145 ASP A 144 -20 974 140 549 -28 977 1 00 63
ATOM 114 6 CA ASP A 144 -21 352 141 703 -29 795 1 00 70 47 C
ATOM 1147 C A A 144 -21 068 143 098 -2 9 174 1 00 72 42 c
ATOM 1148 O A P A 144 -20 672 144 020 -29 886 1 00 76 2 0
ATOM 1149 CB ASP A 144 -22 847 141 593 -30 162 1 00 68 0 c
ATOM 1150 CG ASP A 144 -23 115 140 575 -31 285 1 00 2 c
ATOM 1151 OD1 AS A 144 224 140 373 -32 131 1 0 69 0 0
ATOM 1152 OD2 ASP A 144 -24 220 139 988 -31 332 1 00 62 39 0
ATOM 1153 N SER A 145 -21 253 143 253 -27 864 1 00 75 46
ATOM 1154 CA SER A 145 -21 234 144 584 -27 228 1 0 69 50 c
ATOM 1155 c SER A 145 -19 844 145 093 -26 808 1 00 75 27 c
ATOM 1156 0 SER A 145 - 8 945 144 308 -26 502 1 00 75 46 0
ATOM 1157 CB SER A 145 -22 157 144 577 -2 6 011 1 00 62 1 c
ATOM 1158 OG SER A 145 -21 471 145 004 -24 847 1 00 74 59 0
ATOM 1 9 O THR A 146 -17 155 147 960 -24 642 1 00 76 34 0
ATOM 1160 THR A 146 -1 690 146 418 -2 6 766 1 00 79 35
ATOM 1 CA THR A 146 -18 398 147 053 -26 475 1 00 75 38 C
ATOM 1162 C THR A 146 -18 235 147 528 -25 032 1 00 77 6 c
ATOM 1163 CB THR A 146 -18 164 148 260 -27 382 1 00 76 28 c
ATOM 4 OG1 THR A 146 -19 409 148 950 -27 585 1 00 80 84 0
ATOM 1165 CG2 THR A 146 -17 596 147 823 -28 719 1 00 70 96 c
ATOM 1166 O ASP A 147 -18 472 145 863 -22 117 1 00 81 69 0
ATOM 1167 AS A 147 -1 301 147 439 -24 247 1 0 74 7

ATOM 1168 CA ASP A 147 -19 305 147 964 -22 887 1 00 72 8 c
ATOM 1169 C ASP A 147 - 8 508 147 075 -21 942 1 00 78 80 c
ATOM 1170 CB AS A 147 -20 740 148 100 397 1 0 75 16 c
ATOM 1171 CG ASP A 147 -21 672 148 683 -23 461 1 00 84 2 c
ATOM 1172 OD2 ASP A 147 -22 844 148 990 -23 127 1 00 79 89 0
ATOM 1173 OD1 A A 147 -21 238 148 818 -2 4 633 1 00 85 85 0
ATOM 1174 O LYS A 148 -18 742 146 513 -18 302 1 00 80 77 0
ATOM 1175 N LYS A 148 - 7 869 147 673 -20 940 1 00 77 24 N
ATOM 1176 CA LYS A 148 -17 074 146 904 -19 982 1 00 75 59 c
ATOM 1177 C LYS A 148 -17 956 146 014 -19 108 1 00 78 8 c
ATOM 1178 CB LYS A 148 -16 244 147 826 -19 087 1 00 76 79 c
ATOM 1179 CG LYS A 148 -1 503 147 078 -17 992 1 00 77 8 c
ATOM 1180 C LYS A 148 -15 053 147 990 -16 862 1 0 79 1 c
ATOM 1181 CE LYS A 148 -14 539 147 189 -15 659 1 00 73 81 c
ATOM 1182 LYS A 148 -14 866 147 809 -14 322 1 00 7 0 N
ATOM 1183 O ALA A 149 -16 909 143 206 -17 102 1 0 67 04 0
ATOM 1184 ALA A 149 -1 806 144 698 -19 247 1 00 81 49
ATOM 1185 CA. ALA A 149 - 8 699 143 755 - 8 575 1 00 74 22 C
ATOM 1186 C ALA A 149 -18 125 143 263 -17 263 1 00 69 19 C
ATOM 1187 CB ALA A 149 -19 003 142 583 -19 471 1 00 72 17 c
ATOM 1188 N A P A 150 - 9 025 142 932 - 6 334 1 00 66 75 N
ATOM 1189 CA A A 150 -18 687 142 326 -15 051 1 00 66 91 C
ATOM 1 0 C A P A 150 -17 820 1 089 -15 295 1 00 67 27 c
ATOM 1191 O A P A 150 -18 118 140 285 - 6 178 1 00 66 43 0
ATOM 1192 CB ASP A 150 -19 976 141 976 -14 291 1 00 64 74 c
ATOM 1 3 CG A P A 150 -19 723 1 390 -12 896 1 00 73 24 c
ATOM 1194 OD2 ASP A 150 -20 452 141 780 -11 940 1 00 72 08 0
ATOM 1195 OD1 ASP A 150 -18 819 140 532 -12 749 1 00 21 0
ATOM 1196 LE A 151 -16 752 140 935 -14 518 1 0 65 49
ATOM 1197 CA LEU A 151 -15 789 139 867 -14 781 1 00 70 70 c
ATOM 1198 C LEU A 151 - 408 138 500 -14 496 1 00 7 99 C



ATOM 1199 O LEU A 151 -16 117 137 526 -15 189 1 00 67 49 O

ATOM 1200 CB LEU A 151 - 512 140 061 - 3 954 1 00 3 C

ATOM 12 01 CG LE A 151 - 3 247 1.3 9 354 - 4 456 1 0 65 24 C

ATOM 1202 GDI LEU A 151 - 2 894 139 773 -15 872 1 00 62 07 c
ATOM 1203 CD2 LEU A 51 -12 082 39 622 -13 5 9 I 00 70 8 c
ATOM 1204 AP.G A 152 - 7 258 1.38 437 - 3 475 1 0 66 07

ATOM 1205 CA ARG A 152 -1 971 137 213 -13 158 1 00 4 2 9 c
ATOM 1206 C ARG A 152 - 8 769 36 691 -14 363 I 00 69 c
ATOM 1207 O ARG A 152 -18 833 135 476 -14 602 1 00 62 89 0

ATOM 1208 CB ARG A 152 -18 896 137 432 -11 961 1 00 61 71 c
ATOM 209 CG ARG A 152 -18 56 137 564 -10 63 I 00 68 c
ATOM 1210 CD ARG A 152 -1 052 138 082 ... y 500 1 00 69 20 c
ATOM 12 E ARG A 2 - 499 1.3 9 450 - 9 756 1 00 69 30
ATOM 1212 C ARG A 152 -20 174 140 196 -8 884 1 00 73 4 c
ATOM 1213 H 1 ARG A 152 -2 0 482 139 709 685 1 00 7 4

ATOM 1214 2 ARG A 152 -20 537 14 435 - 9 214 1 0 63 70

ATOM 1215 LEU A 153 -19 364 137 601 -15 130 1 00 0 50
ATOM 1216 CA. LEU A 53 -20 57 137 175 - 274 I 00 C

ATOM 1217 C LE A 153 - 252 1.3 6 837 - 7 452 1 0 64 84 C
ATOM 1218 O LEU A 153 -19 62 7 136 053 -18 324 1 00 01 O

ATOM 1219 CB LEU A 53 -2 189 38 246 - 650 I 00 63 87 C
ATOM 1220 CG LE A 153 -22 211 138 485 -15 529 1 00 65 13 c
ATOM 1221 CD1 LEU A 153 -2 3 406 139 351 -1 967 1 00 62 18 c
ATOM 1222 CD2 LEU A 153 -22 687 137 150 - 4 970 I 00 3 83 c
ATOM 1223 LE A 154 -18 052 137 414 -17 461 1 00 63 75
ATOM 1224 CA LE A 154 - 7 009 1.37 024 - 8 409 1 00 6 96 C

ATOM 1225 C ILE A 154 - 6 429 35 648 -18 069 I 00 64 46 C
ATOM 1226 O ILE A 154 - 126 134 847 - 8 966 1 00 58 52 0

ATOM 122 7 CB ILE A 154 -15 858 1.38 040 -18 441 1 00 62 63 c
ATOM 1228 CGI ILE A 154 -16 419 139 450 -18 662 1 00 68 52 c
ATOM 1229 CG2 ILE A 154 - 4 827 137 672 - 521 1 00 50 49 c
ATOM 1230 C ILE A 154 - 457 140 562 - 8 .304 1 0 67 2 9 c
ATOM 1231 TYR A 155 -16 263 135 367 -16 779 1 00 58 79
ATOM 1232 CA. TYR A 55 -15 803 134 053 - 4 8 I 00 55 06 C

ATOM 1233 C TYR A 155 - 6 842 1.33 015 - 6 865 1 0 57 64 C
ATOM 1234 O TYR A 155 -16 527 132 136 -17 676 1 00 53 49 O

ATOM 1235 CB TYR A 55 -15 525 133 937 -14 920 I 00 5 86 c
ATOM 1236 CG TYR A 155 -15 344 132 502 -14 525 1 00 58 68 c
ATOM 1237 GDI TYR A 155 - 4 166 1 .3 820 - 4 8 1 1 00 57 22 c
ATOM 238 CD2 TYR A 155 - 6 376 131 802 -13 921 I 00 0 53 c
ATOM 1239 CEl TYR A 155 - 4 022 130 478 - 4 481 1 00 55 47 c
ATOM 1240 CE2 TYR A 155 - 6 237 1.30 485 -13 584 1 00 52 60 c
ATOM 1241 C TYR A 155 -15 063 12 9 825 -13 870 1 00 57 37 c
ATOM 1242 OH TYR A 155 - 4 960 128 507 - 3 527 1 00 : 56 0
ATOM 1243 LEU A 156 - 8 0 1.33 34 - 6 .37 3 1 0 58 70

ATOM 1244 CA LEU A 156 -19 126 132 158 -16 695 1 00 46 46 c
ATOM 1245 C LEU A 56 - 297 31 958 - 8 9 I 00 5 24 c
ATOM 1246 O LEU A 156 - .398 1.30 814 - 8 65 1 0 58 40 0
ATOM 1247 CB LEU A 156 -20 453 132 535 -16 066 1 00 46 09 c
ATOM 1248 CG LEU A 56 -20 430 132 540 -14 528 I 00 54 2 c
ATOM 1249 CD1 LEU A 156 -21 648 133 226 -13 940 1 00 58 99 c
ATOM 1250 CD2 LEU A 156 -20 306 131 161 -13 956 1 00 49 70 c
ATOM 251 N ALA A 157 - 9 291 133 018 -18 996 I 00 50 N

ATOM 1252 CA ALA A 157 -1 397 132 797 -2 0 443 1 00 54 32 c
ATOM 1253 C ALA A 157 - 8 224 1 .3 982 - 036 1 00 55 27 c
ATOM 254 O ALA A 157 -18 416 131 209 -21 98 I 00 5 74 0
ATOM 1255 CB ALA A 157 - 522 134 095 -21 167 1 00 51 0 c
ATOM 125 LEU A 158 - 7 0 8 1.32 62 -20 500 1 00 53 52

ATOM 1257 CA LEU A 158 -15 840 131 468 -21 030 1 00 51 4 c
ATOM 1258 C LEU A 158 - 789 130 018 -2 0 514 1 00 51 46 c
ATOM 125 O LEU A 158 - 512 12 9 06 -21 269 1 0 49 92 0

ATOM 12 60 CB LEU A 158 -14 549 132 211 -20 657 1 00 51 36 c
ATOM 12 61 CG LEU A 58 -14 322 133 630 -2 183 I 00 44 3 c



ATOM 1 2 6 2 GDI LEU A 1 5 8 - 1 3 1 5 2 1 3 4 2 4 7 - 2 0 4 6 4 1 0 0 5 2 2 0 c
ATOM 1 2 6 3 CD2 LEU A 1 5 8 - 1 1 2 1 3 3 6 8 9 - 2 2 6 7 5 1 0 0 4 7 1 1 C
ATOM 1 2 6 4 ALA A 1 5 9 - 6 0 7 2 1 2 9 8 4 4 - 2 2 4 1 0 5 0 4 7

ATOM 1 2 6 5 CA ALA A 1 5 9 -16 2 0 4 1 2 8 5 4 7 - 1 8 5 7 9 1 0 0 4 4 8 7 c
ATOM 1266 C ALA A 1 5 9 - 7 4 3 1 2 7 6 1 0 - 3 2 4 I 0 0 5 8 6 c
ATOM 1 2 6 7 O ALA A 1 5 9 - 6 8 4 8 1 2 6 4 3 - 5 4 1 0 4 4 9 6 0
ATOM 1 2 6 8 CB ALA A 1 5 9 - 1 6 6 9 4 1 2 8 7 2 7 - 1 7 1 5 5 1 0 0 4 6 8 0 c
ATOM 1 2 6 9 N HI S A 0 - 8 2 8 9 1 2 8 1 6 2 - 7 3 I 0 0 4 3 2 N
ATOM 1 2 7 0 CA S A 1 6 0 - 1 3 2 1 1 2 7 4 1 2 - 2 0 4 1 5 1 0 0 4 4 6 1 C
ATOM 1 2 7 1 c H S A 0 - 1 8 7 6 1 1 2 6 8 6 0 - 2 1 7 0 8 1 0 0 4 7 c
ATOM 1 2 7 2 0 S A 0 - 9 3 5 2 5 7 8 8 - 2 2 41 I 0 0 4 1 0
ATOM 1 2 7 3 CB HI S A 1 6 0 - 2 0 5 3 7 1 2 8 3 0 7 - 2 0 7 2 2 1 0 0 3 9 8 4 c
ATOM 1 2 7 4 CG H A 0 - 2 7 1 2 7 5 6 6 - 2 2 6 5 1 0 0 3 4 4 c
ATOM 1 2 7 5 D1 H S A 1 0 - 2 1 9 8 9 1 2 7 5 0 6 - 2 2 6 0 8 1 0 0 3 1
ATOM 1 2 7 6 CD2 HI S A 1 6 0 - 2 2 6 6 7 1 2 6 8 3 1 - 2 0 6 4 7 1 0 0 3 7 8 C
ATOM 1 2 7 7 C H S A 6 0 - 2 3 0 5 7 1 2 6 7 5 3 8 0 0 1 0 4 2 4 9 C
ATOM 1 2 7 8 E 2 H S A 1 0 - 2 3 502 1 2 6 3 5 0 - 2 1 6 2 3 1 0 0 3 9 7 4
ATOM 1 2 7 9 N M A 1 - 7 9 0 8 1 2 7 6 5 8 - 2 2 3 3 7 I 0 0 4 3 7 8 N
ATOM 1 2 8 0 CA ME A 6 1 - 7 332 1 2 7 3 7 - 2 3 6 2 0 1 0 4 5 2 5 C
ATOM 1 2 8 1 c MET A 1 6 1 - 1 6 2 0 9 1 2 6 3 0 4 - 2 3 4 1 1 1 0 0 4 7 8 c
ATOM 2 8 2 0 M A 1 - 0 5 3 1 2 5 3 6 1 - 2 4 8 7 I 0 0 4 4 6 6 0
ATOM 1283 CB ME A 1 6 1 - 1 8 0 1 1 2 8 5 6 4 - 2 4 3 2 5 1 0 0 4 7 0 6 c
ATOM 1 2 8 4 CG MET A 1 6 1 - 1 8 8 1 1 2 9 5 1 1 - 2 4 8 3 6 1 0 0 5 1 6 5 c
ATOM 2 8 5 MET A 1 - 7 2 3 7 3 1 1 7 - 2 5 7 4 I 0 0 5 2 2 s
ATOM 1286 CE ME A 1 6 1 - 1 8 7 1 1 3 2 0 1 3 - 2 5 6 0 5 1 0 0 6 1 2 7 c
ATOM 1 2 8 7 L E A 2 - 1 5 4 4 9 1 2 6 5 0 0 - 2 2 3 4 0 1 0 0 4 0 2 7

ATOM 1 2 8 8 CA L E A 2 - 4 3 2 9 2 5 6 3 4 - 2 2 0 8 3 I 0 0 5 2 3 c
ATOM 1 2 8 9 C ILE A 1 6 2 - 4 8 3 7 1 2 4 2 4 6 - 2 7 0 1 1 0 0 4 6 0 7 c
ATOM 1 2 9 0 O ILE A 2 - 4 3 4 0 1 2 3 2 5 5 - 2 2 1 8 2 1 0 0 4 2 7 7 0
ATOM 1 2 9 1 CB ILE A 1 6 2 - 1 3 4 1 2 1 2 6 1 7 8 - 2 0 9 6 3 1 0 0 4 8 2 9 c
ATOM 1 2 9 2 CGI ILE A 1 6 2 - 1 2 7 0 0 1 2 7 4 5 9 - 2 3 9 6 1 0 0 4 8 8 9 c
ATOM 1 2 9 3 CG2 ILE A 6 2 - 2 4 0 5 1 2 5 4 7 - 2 0 5 8 6 1 0 4 7 2 9 c
ATOM 1 2 9 4 CD1 ILE A 1 6 2 - 2 0 3 3 1 2 7 3 7 1 - 2 2 7 1 2 1 0 0 5 2 3 6 c
ATOM 1 2 9 5 N LYS A 3 - 5 8 4 1 2 4 2 - 2 0 8 3 3 I 0 0 4 4 8 6
ATOM 1 2 9 6 CA LYS A 6 3 - 6 3 1 2 2 9 8 4 - 2 0 2 3 0 1 0 4 0 2 c
ATOM 1 2 9 7 c LYS A 1 6 3 - 1 1 1 2 1 2 2 1 7 3 - 2 1 2 2 2 1 0 0 4 6 6 2 c
ATOM 1 2 9 8 0 LYS A 3 - 7 2 9 1 2 0 9 3 8 - 2 4 0 I 0 0 4 2 8 8 0
ATOM 1 2 9 9 CB LYS A 1 6 3 - 1 7 1 4 8 1 2 3 2 6 0 - 1 8 9 8 4 1 0 0 3 9 6 c
ATOM 1300 CG LYS A 1 6 3 - 7 6 0 3 1 2 2 0 0 7 - 1 8 2 4 5 1 0 0 4 0 8 c
ATOM 3 0 1 C LYS A 3 - 1 8 5 5 8 1 2 2 3 4 6 - 7 2 5 I 0 0 3 5 2 c
ATOM 1 3 0 2 CE LYS A 1 6 3 - 8 5 6 0 1 2 1 2 8 8 - 0 2 4 1 0 0 3 7 4 2 c
ATOM 1303 Z LYS A 1 6 3 - 4 8 7 1 2 6 6 0 - 4 906 1 0 0 3 8 5 7

ATOM 1 3 0 4 PHE A 1 6 4 - 1 7 7 3 2 1 2 2 8 6 0 - 2 2 1 8 6 1 0 0 1 7 9
ATOM 1 3 0 5 CA PHE A 1 6 4 - 8 4 7 2 1 2 2 1 7 8 - 2 3 2 4 5 1 0 0 4 0 9 9 c
ATOM 1306 C P E A 6 4 - 8 0 0 0 1 2 2 6 0 7 - 2 4 6 3 8 1 0 4 6 3 c
ATOM 1 3 0 7 O PHE A 1 6 4 - 1 8 6 9 6 1 2 3 3 5 6 - 2 5 3 4 2 1 0 0 4 7 8 5 0
ATOM 1308 CB PHE A 4 - 9 6 4 1 2 2 4 4 8 - 2 3 0 7 3 I 0 0 4 5 2 0 c
ATOM 1309 CG P E A 6 4 - 2 0 4 8 4 1 2 2 0 5 - 2 1 7 0 2 1 0 4 2 5 2 c
ATOM 1 3 1 0 CD1 PHE A 1 6 4 - 2 0 5 2 6 1 2 0 7 9 1 - 2 1 2 7 7 1 0 0 2 8 6 9 c
ATOM 3 1 1 CD2 PHE A 4 - 2 0 9 4 3 1 2 3 1 0 8 - 2 0 8 4 4 I 0 0 3 4 0 c
ATOM 1 3 1 2 CE1 PHE A 1 4 - 2 1 0 0 6 1 2 0 4 8 5 - 2 0 0 2 2 1 0 0 3 7 1 c
ATOM 1 3 1 3 CE2 PHE A 1 6 4 - 2 1 4 1 3 1 2 2 8 0 5 - 1 5 8 1 1 0 0 3 0 6 9 c
ATOM 3 1 4 C PHE A 4 - 2 4 6 0 1 2 1 5 2 3 - 9 5 I 0 0 3 4 8 6 c
ATOM 1 3 1 5 O ARG A 1 6 5 - 1 5 7 5 8 1 2 2 9 4 2 - 2 8 4 1 5 1 0 0 4 4 5 8 0
ATOM 1316 AP.G A 1 6 5 - 6 8 3 9 1 2 2 01 - 2 5 0 7 1 0 0 4 3 8 9
ATOM 3 1 7 CA ARG A 5 - 6 0 6 1 1 2 2 7 9 0 - 2 6 0 7 9 I 0 0 3 0 c
ATOM 1 3 1 8 C ARG A 1 6 5 - 3 1 2 1 2 2 3 5 6 - 2 7 5 0 3 1 0 0 3 8 8 0 c
ATOM 1 3 CB AP.G A 1 6 5 - 4 5 7 3 1 2 2 6 6 1 - 2 5 7 5 2 1 0 0 4 2 7 9 c
ATOM 1 3 2 0 CG ARG A 1 6 5 - 1 0 9 4 1 2 1 2 1 3 - 2 5 6 0 1 1 0 0 5 1 7 2 c
ATOM 1 3 2 1 CD ARG A 1 6 5 - 1 2 6 2 8 1 2 1 1 7 0 - 2 5 2 1 9 1 0 0 : 0 6 c
ATOM 1 322 E AP.G A 6 5 - 2 1 6 0 1 9 8 3 - 2 5 0 2 7 1 0 4 9 0 1
ATOM 1323 C ARG A 1 6 5 - 1 0 8 7 9 1 1 4 1 - 2 5 0 4 2 1 0 0 5 0 3 5 c
ATOM 1 3 2 4 ARG A 5 - 9 9 6 1 2 0 3 2 3 - 2 5 2 6 0 I 0 0 5 2 65 N



ATOM 1 3 2 5 I-I 2 ARG A 1 6 5 - 1 0 5 6 9 1 1 8 1 7 4 - 2 4 8 5 9 1 0 0 4 6 1 6
ATOM 1 3 2 6 O GLY A 1 6 6 - 3 7 1 1 9 7 5 8 - 2 8 9 9 7 1 0 0 4 5 0 3 O
ATOM 1 3 2 7 GLY A 6 6 - 7 1 5 3 2 .1 3 5 5 - 2 7 7 7 1 0 4 0 7 3
ATOM 1 3 2 8 CA GLY A 1 6 6 - 1 7 4 2 7 1 2 0 8 9 4 - 2 9 0 7 3 1 0 0 4 0 9 2 c
ATOM 1 3 2 9 C GLY A 6 - 3 4 1 9 9 8 3 - 2 9 6 3 4 I 0 0 4 4 5 6 C
ATOM 1 3 3 0 O H S A 6 7 - 4 1 9 7 1 9 9 6 1 -32 2 8 1 1 0 4 9 7 3 O
ATOM 1 3 3 1 H S A 1 6 7 - 1 6 5 3 8 1 1 9 4 8 0 - 3 0 8 3 9 1 0 0 3 8 6 9
ATOM 3 3 2 CA. HI S A 7 - 5 7 8 .38 3 -.3 . 2 6 2 I 0 0 4 7 .3 0 C
ATOM 1 3 3 3 C I S A 1 6 7 - 1 4 5 5 1 1 8 7 8 8 -32 0 3 1 1 0 0 4 8 3 8 C
ATOM 1 3 3 4 CB H S A 1 6 7 - 1 6 5 5 5 1 1 7 3 9 6 -32 0 5 9 1 0 0 2 0 0 c
ATOM 3 3 5 CG A 7 - 6 9 4 5 7 8 6 4 -.3 .3 4 2 4 I 0 0 5 3 0 0 c
ATOM 1 3 3 6 D1 HI S A 1 6 7 - 1 0 2 2 1 1 8 1 7 8 - 3 4 0 2 1 0 0 5 1 3 7
ATOM 3 3 7 CD2 H A 1 6 7 - 8 1 6 6 1 8 0 0 7 - 3 3 9 9 6 1 0 0 4 7 4 0 c
ATOM 1 3 3 8 CE1 H S A 1 6 7 - 1 6 5 8 1 1 8 5 1 6 - 3 5 5 1 2 1 0 0 5 0 0 0 c
ATOM 1 3 3 9 E 2 HI S A 1 7 - 7 9 5 9 1 1 8 4 1 7 - 3 2 9 2 1 0 0 : 7 3
ATOM 1 3 4 0 O PHE A 6 8 - 1 4 0 9 1 6 2 1 2 - 3 4 .35 1 0 5 4 5 7 O
ATOM 1 3 4 1 PHE A 1 6 8 - 1 3 6 4 5 1 1 7 7 8 4 -32 332 1 0 0 4 5 2 5
ATOM 3 4 2 CA. PHE A 8 - 1 2 3 5 7 7 9 5 7 -.32 9 9 8 I 0 0 4 6 9 3 C
ATOM 1 3 4 3 C PHE A 6 8 - 2 2 9 2 1 7 0 6 5 - 3 4 2 3 6 1 0 4 8 2 3 C
ATOM 1 3 4 4 CB PHE A 1 6 8 - 1 1 2 1 5 1 1 7 6 0 7 -32 0 3 8 1 0 0 4 7 0 c
ATOM 1 3 4 5 CG PHE A 8 - 052 8 5 7 3 -.3 0 9 3 3 I 0 0 4 6 8 c
ATOM 1 3 4 6 CD2 PHE A 1 6 8 - 1 0 0 5 9 1 1 9 5 2 7 - 3 0 9 8 6 1 0 0 4 5 5 6 c
ATOM 1 3 4 7 CD1 PHE A 1 6 8 - 1 1 9 3 1 1 1 8 5 7 0 - 2 9 8 5 1 1 0 0 4 8 4 2 c
ATOM 3 4 8 C 2 PHE A 8 - 9 9 3 2 0 4 5 6 - 2 9 9 6 1 I 0 0 5 1 4 9 c
ATOM 1 3 4 9 CE1 PHE A 1 6 8 - 1 1 8 0 7 1 1 9 4 9 3 - 2 8 8 3 3 1 0 0 4 5 3 3 c
ATOM 3 0 C PHE A 8 - 1 0 8 0 1 1 2 0 4 3 7 - 2 8 8 8 8 1 0 0 4 9 6 c
ATOM 3 1 O L A 1 6 9 - 1 2 6 8 1 6 4 8 4 -.3 8 582 I 0 0 5 4 7 7 0
ATOM 1 3 5 2 LEU A 1 6 9 - 3 2 4 4 1 1 7 2 2 8 - 3 1 3 6 1 0 0 4 3 0 9
ATOM 3 5 3 CA L A 9 - 3 .34 3 1 3 5 0 - 3 6 2 7 1 1 0 0 4 8 7 0 C
ATOM 1 3 5 4 c LEU A 1 6 9 - 2 9 2 0 1 1 7 0 9 2 - 3 7 5 2 9 1 0 0 5 1 4 7 c
ATOM 1 3 5 5 CB LEU A 1 6 9 - 4 7 6 0 1 1 5 7 9 4 - 3 6 4 0 4 1 0 0 4 4 0 6 c
ATOM 1 3 5 6 CG LEU A 1 6 9 - 2 0 8 1 4 8 8 - 3 .30 4 1 0 5 0 0 3 c
ATOM 1 3 5 7 CD1 LEU A 1 6 9 - 1 6 2 0 1 1 4 3 4 2 - 3 5 5 6 3 1 0 0 4 5 2 2 c
ATOM 3 5 8 CD2 LEU A 9 - 4 2 6 4 3 6 1 0 -.3 5 4 4 I 0 0 4 5 7 c
ATOM 1 3 5 9 O L E A 1 7 0 - 1 0 2 1 2 0 7 5 1 - 3 7 .30 6 1 0 5 9 0 0 0
ATOM 1 3 6 0 ILE A 1 7 0 - 1 2 8 1 2 1 1 8 4 0 9 - 3 7 4 1 0 1 0 0 5 3 3 1
ATOM 3 6 1 CA. ILE A 7 0 - 2 3 6 3 1 9 2 3 7 -.3 8 5 1 5 I 0 0 5 4 .3 8 C
ATOM 1 3 6 2 C ILE A 1 7 0 - 1 1 0 6 1 1 1 9 8 7 1 - 3 8 1 5 0 1 0 0 5 8 7 2 C
ATOM 3 6 3 CB ILE A 1 7 0 - 3 .34 5 1 2 0 3 4 3 - 3 8 8 5 7 1 0 0 5 5 4 2 c
ATOM 3 6 4 CGI ILE A 1 7 0 - 4 6 8 9 7 4 9 -.3 9 2 8 2 I 0 0 5 3 9 4 c
ATOM 1 3 6 5 CG2 ILE A 1 7 0 - 1 2 7 7 7 1 2 1 2 0 9 - 3 9 9 5 0 1 0 0 5 7 c
ATOM 1 3 6 6 GDI ILE A 1 7 0 - 1 5 8 2 1 1 2 0 6 7 2 - 3 9 0 1 1 0 0 5 6 2 0 c
ATOM 1 3 6 7 O GLU A 1 7 1 - 9 2 1 0 1 2 1 3 5 9 - 4 0 4 5 8 1 0 0 5 1 3 0
ATOM 1 3 6 8 GLU A 1 7 1 - 9 9 9 2 1 1 9 4 0 3 - 3 8 7 7 7 1 0 0 3 3 7
ATOM 1 3 6 9 CA GLU A 1 7 - 8 682 1 2 0 0 0 - 3 8 5 9 5 1 0 6.3 3 1 c
ATOM 1 3 7 0 c GLU A 1 7 1 - 8 6 8 8 1 2 1 2 9 7 - 3 9 3 5 6 1 0 0 6 1 8 8 c
ATOM 3 7 1 CB GLU A 1 7 - 7 5 6 1 1 9 0 7 0 -.3 9 0 9 6 I 0 0 4 3 c
ATOM 1 3 7 2 O GL A 1 7 2 - 9 8 3 1 2 4 2 9 3 - 3 8 2 4 4 1 0 7 .3 0 0
ATOM 1 3 7 3 GLY A 1 7 2 - 8 1 2 5 1 2 2 3 4 5 - 3 8 7 7 9 1 0 0 6 2 7 9
ATOM 3 7 4 CA. GLY A 7 2 - 8 0 8 1 2 3 5 8 3 -.3 9 5 9 I 0 0 5 6 c
ATOM 1 3 7 5 C GLY A 1 7 2 ... y 0 1 0 1 2 4 6 0 0 - 3 9 0 4 3 1 0 0 6 9 0 0 c
ATOM 1 3 7 6 O ASP A 1 7 3 - 1 0 8 1 8 1 2 6 4 1 1 - 1 2 6 5 1 0 0 7 5 5 7 0
ATOM 3 7 7 N A A 7 3 - 8 8 6 7 2 5 8 2 7 -.3 9 5 8 I 0 0 7 2 9 7 N
ATOM 1 3 7 8 CA A A 1 7 3 ... y 8 0 6 1 2 6 8 7 6 - 3 9 1 6 1 1 0 0 7 5 7 2 C
ATOM 1 3 7 9 C A P A 1 7 3 - 0 9 5 7 1 2 6 8 8 - 4 0 1 4 5 1 0 0 7 3 c
ATOM 3 8 0 CB A A 7 3 - 9 0 8 1 2 8 2 3 0 -.3 9 4 0 I 0 0 7 8 7 2 c
ATOM 1 3 8 1 CG ASP A 1 7 3 7 5 5 1 2 8 1 7 0 - 3 8 4 6 5 1 0 0 8 5 8 c
ATOM 3 8 2 OD2 ASP A 1 7 3 - 6 832 1 2 8 8 7 9 - 3 8 9 2 6 1 0 0 9 4 3 0
ATOM 1 3 8 3 OD1 ASP A 1 7 3 - 7 6 1 5 1 2 7 4 0 5 - 3 7 4 8 2 1 0 0 8 0 1 7 0
ATOM 1 3 8 4 O LEU A 1 7 4 - 3 2 6 3 1 2 9 8 5 3 - 3 9 8 1 0 0 8 1 6 9 0
ATOM 1 3 8 5 LEU A 1 7 4 - 2 1 0 3 1 2 7 4 0 2 - 3 9 7 3 0 1 0 7 5 3 9
ATOM 1 3 8 6 CA LEU A 1 7 4 - 1 3 1 7 2 1 2 7 6 3 9 - 4 0 682 1 0 0 7 6 8 3 c
ATOM 3 8 7 C LEU A 1 7 4 - 1 3 3 7 6 1 2 9 1 3 0 - 4 0 8 0 3 I 0 0 7 8 4 6 C



ATOM 1388 CB LEU A 174 -1 ..463 126..935 -40 ..267 1 ,.00 76..67 c
ATOM 1389 CG LEU A 174 --14 .,997 12 7 ..119 -38.,84 5 1 ,.00 79..65 C

ATOM 13 90 G L E A 174 -15..92 5 12 8 .,343 -38. 721 ,.00 81 ,.50 c
ATOM 1391 CD2 LEU A 174 -15..711 12 5 .,83 9 -38.,405 1 ,.00 72 ..25 c
ATOM 3 92 O ASM A 175 - .,235 130. 774 -42.,326 1 ,.00 83.,87 0

ATOM 13 93 N A S A 175 -13..659 12 9 .,597 -42 .012 ,.00 81 ,.52 N
ATOM 1394 CA A S A 175 -13..866 131.,022 -42. 20 9 1 ,.00 84 ,.75 c
ATOM 1395 C ASM A 175 -15.,290 131. 394 - 4 . .,848 1 ,.00 82 .,9.1 C

ATOM 1396 CB A S A 175 -13.,550 131.,435 -4 3 .,64 6 1 ,.00 83..43 c
ATOM 1397 CG ASN A 175 -13. 122 132.,88 5 -4 3 .748 1 ,.00 85,.48 c
ATOM 3 98 OD1 ASN A 175 -13.,688 133. 750 -43 .,086 1 ,.00 85..69 0

ATOM 1399 ND2 A S A 175 -12.,098 133.,153 -44 .,556 1 ,.00 85..88 N
ATOM 1400 O PRO A 17 6 -18. 7 133.,534 -41 .868 1 ,.00 83 ,.25 O

ATOM 1 01 PRO A 17 6 -15.,446 132.,383 -40 .,960 1 ,.00 84 ..07 N
ATOM 1402 CA FRO A 17 6 -16.,769 132. 910 -4 0 .,597 1 ,.00 86..28 C

ATOM 1 03 C PRO A 17 6 -17 .477 1.33.,582 -41 .786 1 ,.00 88,.71 C

ATOM 1 04 CB PRO A 17 6 -16.,451 133.,931 -3 9 .,497 1 ,.00 83..46 c
ATOM 1405 CG PRO A 17 6 -15.,143 133. 491 -38.,937 1 ,.00 90.,13 c
ATOM 1406 C PRO A 17 6 -14 ..37 9 1.32.,92 3 -40 .102 1 ,.00 85,. 0 c
ATOM 1407 O ASP A 177 -19..055 134.,593 -45 ..316 1 ,.00 82 ,.55 0

ATOM 408 N ASP A 177 - .,684 134. 180 -42.,683 1 ,.00 88.,45 N

ATOM 1409 CA ASP A 177 -17 ..177 134.,90 9 -4 3 .,862 1 ,.00 87 ..54 c
ATOM 1410 c ASP A 177 -18..094 134.,078 -44 .752 1 ,.00 84 ,.56 c
ATOM 1411 CB A A 177 -16.,005 135. 418 -44 .,717 1 ,.00 87 ..93 c
ATOM 1412 CG ASP A 177 -15..258 136.,575 -44 .,076 1 ,.00 91 ..02 c
ATOM 1413 OD1 ASP A 177 -15. 903 137 .,406 -43. 395 1 ,.00 94 ,.18 0

ATOM 1414 OD2 ASP A 177 - 4 .,022 3 .654 -44 .,267 1 ,.00 89..30 0

ATOM 1415 O ASN A 178 -19.,801 130. 2 94 -44 .,592 1 ,.00 72 ..37 0

ATOM 14 N ASN A 178 -17 .780 132.,794 -44 .883 1 ,.00 83 ,. N
ATOM 1417 CA ASN A 178 -18.,499 131.,925 -4 5 .,798 1 ,.00 79..13 c
ATOM 1418 C ASN A 178 -19.,792 131. 367 -4 5 .,209 1 ,.00 80..53 C

ATOM 1419 CB A S A 178 -17 .57 6 1.30.,798 -46. 247 1 ,.00 75,.70 c
ATOM 1420 CG ASN A 178 -16.,334 131.,32 4 -4 6 .,945 1 ,.00 80..91 c
ATOM 1421 OD1 ASN A 178 - .,383 132. 352 -47 .,62 7 1 ,.00 84 .,39 0

ATOM 1422 ND2 ASN A 178 -15. 2 5 1.30.,637 -46. 768 1 ,.00 78,.54 N
ATOM 1423 O SER A 17 9 -2 4 .098 130.,604 -45 .733 1 ,.00 87 ,.69 O

ATOM 1424 N SER A 17 9 -20.,884 132. 105 -45 .,420 1 ,.00 78., N

ATOM 1425 CA SER A 179 -22.,181 131.,751 -44 .,852 1 ,.00 77 ..85 C

ATOM 1426 C SER A 17 9 -23 .22 7 131.,461 -45. 918 1 ,.00 82 ,.08 C

ATOM 1427 CB SER A 17 9 -22.,674 132..870 -43 .,93 9 1 ,.00 73..38 C

ATOM 1428 OG SER A 17 9 -22.,516 134..124 -44 .,571 1 ,.00 74 ..46 O

ATOM 1429 N ASP A 180 -23 .142 132.,17 9 -47 .033 1 ,.00 8.1 ,.85 N
ATOM 1430 CA ASP A 180 -2 4 ..127 132.,054 -48 .,111 1 ,.00 84 ..94 c
ATOM 14 31 C ASP A 180 -2 3 .,928 130. 767 -4 8 .,913 1 ,.00 82 ..97 C

ATOM 1432 O A S A 180 -2 3 ..040 1.30.,695 -4 9 .756 1 ,.00 84 ,.62 O

ATOM 1433 CB ASP A 180 -2 4 .,038 133.,266 -4 9 .,047 1 ,.00 85..00 c
ATOM 434 CG ASP A 180 -2 5 .,362 133. 598 -49.,718 1 ,.00 85.,68 c
ATOM 1435 OD1 A S A 180 -2 6 .2 69 1.32.,734 -4 9 .760 1 ,.00 85,.84 0

ATOM 1436 OD2 ASP A 180 -2 5 .486 134.,7 1 -50. 210 1 ,.00 92 ,.06 0

ATOM 437 N VAL A 181 -24.,757 129. 759 -48 .,663 1 ,.00 82 .,94 N

ATOM 1438 CA VAL A 181 -2 4 .,694 128.,519 -4 9 .,436 1 ,.00 75..45 C

ATOM 1439 c VAL A 181 -2 4 .950 12 8 .,790 -50. 922 1 ,.00 80,.94 c
ATOM 1440 0 VAL A 181 -24.,505 2 8 .03 9 -51.,785 1 ,.00 76..88 0

ATOM 1441 CB VAL A 181 -2 5 .,705 127 .,47 9 -4 8 .,915 1 ,.00 73..22 c
ATOM 1442 CGI VAL A 181 -25. 507 12 6 .,136 -49. 601 1 ,.00 75 ,.01 c
ATOM 1443 CG2 VAL A 181 -2 5 .,564 2 7 ..321 -47 .,413 1 ,.00 77 ..34 c
ATOM 1444 ASP A 182 -2 5 .,640 129..887 -51.,216 1 ,.00 80..36 N

ATOM 1445 CA ASP A 182 -25. 963 130.,233 -52. 592 1 ,.00 78 ,.68 C

ATOM 1446 c ASP A 182 -2 4 .,839 130.,963 -53.,32 5 1 ,.00 79..15 c
ATOM 1447 O ASP A 182 -2 4 .,401 130. 519 -54.,385 1 ,.00 79..83 0

ATOM 1448 CB A S A 182 -2 7 .22 8 131.,084 -52. 628 1 ,.00 82 ,.51 c
ATOM 1449 CG ASP A 182 -2 8 .,454 130.,319 -52.,185 1 ,.00 87 ..21 c
ATOM 1450 OD1 ASP A 182 -2 8 .,557 129. 115 -52.,506 1 ,.00 87 .,2 5 0



ATOM 1451 OD2 ASP A 182 -2 9 ..320 130.,925 -51.,515 1 ..00 93..36 O

ATOM 1452 N LYS A 183 --2 4 .,380 132..086 -52.,771 1 ,.00 82 ..24 N

ATOM 1 53 CA LYS A 183 -2 3 ...384 1.32.,92 4 -53. 444 ,.00 80,.77 C

ATOM 1454 c LYS A 183 -22..075 132.,169 -53.,597 1 ..00 79..27 c
ATOM 1455 O LYS A 83 -2.1.,222 132. 533 -54 .,409 ,.00 78.,52 0

ATOM 1456 CB LYS A 183 -2 3 ..153 1.34.,231 -52. 680 ,.00 77 ,.52 c
ATOM 1457 LEU A 184 -21 ..933 131.,114 -52. 802 1 ,.00 79,,22 N

ATOM 458 CA. L A 84 -20.,781 130. 240 -52.,872 1 ,.00 78.,03 C

ATOM 1459 C LE A 184 -21..042 129.,110 -53.,842 1 ,.00 79..32 C

ATOM 1460 O LEU A 184 -2 0 ..159 12 8 .,760 -54. 625 1 ,.00 79,.59 O

ATOM 4 61 CB LEU A 184 -20.,434 129..697 -51.,495 I ,.00 76..94 C

ATOM 1462 CG LEU A 184 -19..989 130.,814 -50.,556 1 ,.00 78..14 c
ATOM 63 GDI LEU A 184 -19. 450 130.,234 -49. 266 1 ,.00 76 ,.52 c
ATOM 14 64 CD2 LEU A 184 -18..961 131.,709 -51.,232 1 ..00 72 ..26 c
ATOM 1465 N PHE A 185 -22.,24 9 128..546 -53.,801 1 ,.00 78..52 N

ATOM 1466 CA PHE A 185 .627 127 .,525 -54. 775 1 ,.00 75,.43 C

ATOM 14 67 c PHE A 185 - 2 2 .,478 128.,076 -5 6 .,181 1 ..00 77 ..06 c
ATOM 468 0 PHE A 85 -2.1.,874 127 .443 -57 .,046 1 ,.00 74 .,18 0

ATOM 1469 CB PHE A 185 -24..058 127 .,045 -54. 563 1 ,.00 74 ,.00 c
ATOM 1470 CG PHE A 185 -24 ..522 126.,056 -55. 593 1 ,.00 73,.70 c
ATOM 471 CD1 PHE A 85 -24.,247 124 .707 -55.,448 1 ,.00 68.,81 c
ATOM 1472 CD2 PHE A 185 -2 5 .,236 126.,473 -5 6 .,704 1 ,.00 72 ..27 c
ATOM 1473 CE1 PHE A 185 -24 ..672 12 3 .,796 -5 6 .391 1 ,.00 69,.23 c
ATOM 1474 C 2 PHE A 185 -2 5 .,661 125..569 -57.,640 I ,.00 72 ..51 c
ATOM 1475 CZ PHE A 185 -2 5 .,378 12 4 .,226 -57.,486 1 ,.00 71 ..24 c
ATOM 1476 N LE A 186 -23 .028 12 9 .,266 -56. 402 1 ,.00 76 ,.29 N

ATOM 1477 CA LE A 186 -22.,947 129..896 -57.,7 I ,.00 76..61 C

ATOM 1478 C ILE A 186 -21.,489 130. 217 -58.,032 1 ,.00 79..7 c
ATOM 1479 O ILE A 186 - .031 130.,009 -59. 170 1 ,.00 77 ,.70 0

ATOM 1480 CB ILE A 186 -2 3 .,819 131.,164 -57.,785 1 ..00 80..95 c
ATOM 1481 CGI ILE A 186 -2 5 .,196 130. 825 -58.,364 1 ,.00 78..12 c
ATOM 1482 CG2 ILE A 186 -2 3 ..159 1.32.,228 -58. 655 1 ,.00 8 ,.23 c
ATOM 1483 GDI ILE A 186 -2 5 .,960 129.,751 -57.,62 0 1 ..00 76..51 c
ATOM 484 N GLN A 87 -20.,752 130. 681 -57 .,0 1 ,.00 77 .,28 N

ATOM 1485 CA GL A 187 - ...314 1.30.,902 -57. 168 1 ,.00 77 ,.29 c
ATOM 1486 c GLN A 187 -18..602 129.,585 -57. 474 1 ,.00 75,.80 c
ATOM 487 0 GLN A 87 -17 .,559 129. 579 -58.,1 3 1 ,.00 77 .,12 0

ATOM 1488 CB GLN A 187 -18.,718 131.,548 -55.,915 1 ,.00 77 ..58 c
ATOM 1489 N LEU A 188 -19. 172 12 8 .,467 -57. 035 1 ,.00 73 ,.93 N

ATOM 490 CA LEU A 188 -18.,586 2 7 .162 -57.,343 I ,.00 75..35 C

ATOM 14 91 C LEU A 188 -18.,884 126. 742 -58.,778 1 ,.00 73..83 C

ATOM 92 O LEU A 188 -17 .988 12 6 .,304 -59. 509 1 ,.00 75 ,.19 O

ATOM 1493 CB LEU A 188 -19.,091 126.,088 -5 6 .,377 1 ..00 68..65 c
ATOM 14 94 CG LEU A 188 -18.,761 124 .656 -5 6 .,813 1 ,.00 70..77 c
ATOM 1495 G LEU A 188 - 7 ..246 12 4 .,422 -5 6 .871 1 ,.00 63,.71 c
ATOM 1496 CD2 LEU A 188 -19.,4 0 123.,645 -5 5 .,901 1 ..00 70..89 c
ATOM 4 97 N VAL A 89 -20.,150 126. 870 -59.,164 1 ,.00 75.,20 N

ATOM 1498 CA VAL A 189 -2 0 ..607 12 6 .,503 -60. 498 1 ,.00 74 ,.61 C

ATOM 1499 c VAL A 189 -19..922 127 .,334 -61. 579 1 ,.00 74 ,.69 c
ATOM 1500 0 VAL A 89 - .,556 126. 825 -62.,637 1 ,.00 72 .,3.1 0

ATOM 1501 CB VAL A 189 -22.,119 126.,670 -60.,619 1 ,.00 73..13 c
ATOM 1502 CGI VAL A 189 —22 ..581 126.,288 -62. 001 1 ,.00 73,.64 c
ATOM 1503 CG2 VAL A 89 -22.,803 125. 817 -5 9 .,593 I ,.00 77 ..15 c
ATOM 1504 N GLN A 190 -19.,732 128.,616 -61.,305 1 ,.00 77 ..93 N

ATOM 1505 CA GLN A 90 -19. 091 12 9 .,4 91 -62. 272 1 ,.00 80 ,.01 C

ATOM 1506 C GLN A 0 - 7 .,6 129. 164 -62.,512 I ,.00 80..58 C

ATOM 1507 O GLN A 190 - 7 .,178 129. 095 -63.,659 1 ,.00 84 .. 0 0

ATOM 1508 CB GLN A 90 -19. 253 130.,941 -61. 839 1 ,.00 82 ,. 2 c
ATOM 1509 CG GLN A 190 -2 0 .,639 131.,483 -62.,145 1 ..00 84 ..25 c
ATOM 1510 CD GLN A 190 -2 0 .,861 132. 848 -61.,560 1 ,.00 81 ..20 c
ATOM 1511 O GLN A 190 - ..999 1.33.,373 -60. 856 1 ,.00 80,.63 0

ATOM 1512 NE2 GLN A 190 -22..023 133.,434 -61.,838 1 ..00 89..99 N

ATOM 1513 N TH.R A 1 - .,835 128. 963 -61.,452 1 ,.00 79.,39 N



ATOM 1514 CA THR A 191 -15 431 128 598 -61 624 1 00 78 77 c
ATOM 1515 C THR A 191 - 288 127 283 -62 384 1 00 80 0 C
ATOM 1516 O THR A 191 -14 .317 127 070 -63 1 1 0 81 67 0
ATOM 1517 CB THR A 191 -14 715 128 449 -60 286 1 00 82 85 c
ATOM 1518 OG1 THR A 1 -15 253 127 .315 -59 584 1 00 85 2 0
ATOM 1519 CG2 T R A 191 -14 865 12 9 72 6 -59 455 1 0 73 87 c
ATOM 1520 TYR A 192 -16 251 12 6 394 -62 180 1 00 74 66 N

ATOM 1521 CA. TYR A 192 - 327 125 170 -62 955 1 00 75 2 9 C
ATOM 1522 C YR A 192 -16 518 125 504 -64 433 1 00 80 55 C
ATOM 1523 O TYR A 192 -15 746 125 057 -65 292 1 00 81 37 0
ATOM 5 CB TYR A 2 - 7 468 124 .300 -62 452 1 00 73 .34 c
ATOM 1525 CG YR A 192 -17 623 122 996 -63 180 1 00 70 83 c
ATOM 26 GDI TYR A 192 -18 503 122 873 -64 243 1 00 75 96 c
ATOM 1527 CD2 TYR A 192 -16 899 121 880 -62 795 1 00 74 30 c
ATOM 1528 CEl TYR A 192 -18 651 121 672 -64 906 1 00 75 01 c
ATOM 152 9 CE2 TYR A 192 -17 040 120 675 -63 449 1 0 70 88 c
ATOM 1530 C TYR A 192 -17 918 120 579 -64 503 1 00 72 15 c
ATOM 1531 OH TYR A 192 - 8 064 119 .382 -65 154 1 00 7 0
ATOM 1532 N A S A 193 -17 545 12 6 303 -64 714 1 0 78 56 N
ATOM 1533 CA A S A 193 -1 845 12 6 737 -66 073 1 00 79 43 c
ATOM 1534 C ASM A 3 - 688 127 5 -66 686 1 00 76 55 c
ATOM 1535 O A S A 193 -16 453 127 446 -67 883 1 00 81 05 0
ATOM 1536 CB ASN A 193 -19 131 127 578 -66 102 1 00 76 65 c
ATOM 1537 CG ASN A 193 -20 380 12 6 746 -65 866 1 00 77 66 c
ATOM 1538 OD1 A S A 193 -2 0 358 125 521 -66 001 1 00 80 84 0
ATOM 1539 ND2 ASN A 193 - 478 127 408 -65 518 1 00 76 39 N
ATOM 1540 N GL A 4 -15 955 128 252 -65 864 1 00 73 84 N
ATOM 1541 CA GLN A 194 -14 780 128 955 -66 351 1 00 78 71 C
ATOM 1542 C GLN A 194 -13 739 127 94 6 -66 842 1 00 84 17 C
ATOM 1543 O GLN A 194 -12 950 128 230 -67 748 1 00 85 83 0
ATOM 1544 CB GLN A 194 -14 191 129 851 -65 257 1 00 81 1 c
ATOM 1545 CG GLN A 194 -12 915 1.30 561 -65 664 1 0 81 73 c
ATOM 1546 CD GLN A 194 -13 080 131 327 -66 962 1 00 88 51 c
ATOM 1547 O GLN A 4 -12 354 131 097 -67 933 1 00 85 22 0
ATOM 1548 NE2 GLN A 194 -14 047 1.32 241 -66 988 1 0 90 21 N
ATOM 1549 LEU A 195 -13 751 12 6 759 -66 249 1 00 78 40 N

ATOM 1550 CA. LEU A 5 -12 774 125 745 -66 587 1 00 78 2 9 C
ATOM 1551 C LE A 195 -13 246 124 914 -67 753 1 00 78 20 C
ATOM 1552 O LEU A 195 -12 442 124 361 -68 498 1 00 79 04 O
ATOM 5 3 CB LEU A 5 -12 500 124 849 -65 386 1 00 80 42 C
ATOM 1554 CG LEU A 195 -11 122 124 992 -64 765 1 00 74 33 C
ATOM 1555 GDI LEU A 195 -11 201 124 563 -63 .32 9 1 00 7 85 c
ATOM 1556 CD2 LEU A 1 5 -10 138 124 135 -65 535 1 00 77 57 c
ATOM 1557 PHE A 196 -14 558 124 828 -67 913 1 00 78 62 N
ATOM 1558 CA PHE A 196 -15 131 123 968 -68 937 1 0 80 c
ATOM 1559 c PHE A 196 -16 212 124 696 -69 736 1 00 82 91 c
ATOM 560 0 PHE A 6 -17 402 124 583 -69 443 1 00 82 0
ATOM 1561 CB P E A 196 -15 684 122 687 -68 293 1 0 82 66 c
ATOM 1562 CG PHE A 196 -14 676 121 963 -67 426 1 00 79 65 c
ATOM 1563 CD1 PHE A 6 -13 797 121 046 -67 977 1 00 76 0 c
ATOM 1564 CD2 PHE A 196 -14 600 122 216 -66 064 1 00 81 56 c
ATOM 1565 CEl PHE A 196 -12 867 120 392 -67 184 1 00 79 24 c
ATOM 566 CE2 PHE A 6 -13 669 121 569 -65 269 1 00 77 44 c
ATOM 1567 CZ PHE A 196 -12 805 120 656 -65 831 1 00 78 15 c
ATOM 68 O GLU A 197 -18 750 125 428 -72 62 6 1 00 89 00 0
ATOM 569 N GLU A 7 -15 777 25 454 -70 739 1 00 83 48 N
ATOM 1570 CA GLU A 197 -16 683 126 157 -71 635 1 00 80 82 c
ATOM 1571 C GLU A 197 -17 563 125 179 -72 422 1 00 87 2 c
ATOM 1572 CB GLU A 197 -15 895 127 049 -72 597 1 00 74 74 c
ATOM 157 3 O GLU A 198 -19 953 122 348 -73 664 1 00 89 14 0
ATOM 1574 N GLU A 198 -16 983 124 059 -72 844 1 0 85 00 N
ATOM 1575 CA GLU A 198 -17 676 123 105 -73 707 1 00 85 35 c
ATOM 157 6 C GLU A 8 - 8 896 122 459 -73 050 1 00 87 95 C



ATOM 1 5 7 7 CB GLU A 1 9 8 - 1 .. 7 0 6 1 2 2 . 0 1 3 - 7 4 .. 1 6 6 1 .. 0 0 8 8 .. 6 7 c
ATOM 1 5 7 8 O ASM A 1 9 9 --2 0 ., 0 3 6 1 2 1 .. 6 5 8 - 6 8 ., 7 2 9 1 ,. 0 0 8 0 .. 8 9 O
ATOM 1 5 7 9 N AS A 1 9 9 - 8 .. 7 5 1 1 2 2 ., 0 2 2 - 7 1 . 8 0 7 ,. 0 0 9 0 ,. 9 4 N
ATOM 1 5 8 0 CA AS A 1 9 9 - 1 9 .. 8 6 4 1 2 1 . 3 9 5 - 7 1 . 0 9 7 1 .. 0 0 9 1 .. 0 6 c
ATOM 5 8 1 C ASM A 1 9 9 - 2 0 ., 2 4 3 1 2 2 . 1 5 6 - 6 9 ., 8 3 4 1 ,. 0 0 8 7 ., C
ATOM 1 5 8 2 CB AS A 1 9 9 - .. 5 1 9 , 9 5 3 - 7 0 . 7 2 8 1 ,. 0 0 8 9 ,. 4 0 C
ATOM 1 5 8 3 CG ASN A 1 9 9 - 1 .. 0 9 2 1 1 9 ., 1 4 3 - 1 . 9 1 6 1 ,. 0 0 92 ,. 9 1 c
ATOM 5 8 4 OD1 ASN A 1 9 9 - ., 8 8 6 1 1 8 . 3 9 5 - 7 2 ., 4 8 6 1 ,. 0 0 1 0 1 ., 0 3 0
ATOM 1 5 8 5 ND2 AS A 1 9 9 - 1 7 .. 8 3 1 1 1 9 . 2 8 7 - 7 2 . 3 1 0 1 ,. 0 0 92 .. 7 8 N
ATOM 1 5 8 6 O PRO A 2 0 0 —2 2 .. 5 0 9 1 2 2 ., 4 1 2 - 6 8 . 0 2 2 1 ,. 0 0 8 4 ,. 5 4 O
ATOM 5 8 7 N PRO A 2 0 0 - 2 0 ., 8 9 1 2 3 . .35 8 - 6 9 ., 9 9 1 I ,. 0 0 8 8 .. 0 9 N
ATOM 1 5 8 8 CA PRO A 2 0 0 - 2 1 .. 0 9 7 1 2 4 .. 1 9 3 - 6 8 . 8 1 8 1 ,. 0 0 8 6 .. 8 3 C
ATOM 1 5 8 9 C PRO A 2 0 0 - 2 2 . 0 2 0 1 2 3 ., 5 2 5 - 6 7 . 8 0 4 1 ,. 0 0 8 5 ,. 4 4 C
ATOM 1 5 9 0 CB PRO A 2 0 0 -21 .. 7 7 3 1 2 5 . 4 3 4 - 6 9 . 4 1 9 1 .. 0 0 7 9 .. 3 2 c
ATOM 1 5 9 1 CG FRO A 2 0 0 - 2 1 ., 3 6 1 1 2 5 .. 4 4 2 - 7 0 ., 8 4 6 1 ,. 0 0 8 1 .. 5 7 c
ATOM 1 5 92 C PRO A 2 0 0 - 2 1 .. 2 7 1 1 2 4 ., 0 0 3 - 7 1 . 2 3 6 1 ,. 0 0 8 3 ,. 7 4 c
ATOM 1 5 9 3 LE A 2 0 1 -22 .. 2 4 1 1 2 4 . 2 0 2 - 6 6 . 6 8 7 1 .. 0 0 8 2 .. 5 7 N
ATOM 1 5 9 4 CA. LE A 2 0 1 - 2 3 ., 2 8 5 1 2 3 . 7 8 6 - 6 5 ., 7 7 2 1 ,. 0 0 8 ., 5 C
ATOM 1 5 9 5 C ILE A 2 0 1 - 2 4 .. 1 5 1 1 2 5 ., 0 0 0 - 6 5 . 4 8 7 1 ,. 0 0 7 9 ,. 9 8 C
ATOM 1 5 9 6 O ILE A 2 0 1 - 2 3 .. 6 4 6 1 2 6 ., 082 - 6 5 . 1 7 7 1 ,. 0 0 7 7 ,. 9 8 O
ATOM 5 9 7 CB ILE A 2 0 1 - 2 2 ., 7 9 1 2 3 . 1 7 8 - 6 4 ., 4 7 8 1 ,. 0 0 8 0 ., 5 4 C
ATOM 1 5 9 8 CGI ILE A 2 0 1 - 2 2 . 1 4 5 1 2 1 .. 7 8 9 - 6 4 . 7 7 3 1 ,. 0 0 8 4 .. 6 6 c
ATOM 1 5 9 9 CG2 ILE A 2 0 1 - 2 3 .. 7 9 9 1 2 3 ., 0 7 3 - 6 3 . 4 2 4 1 ,. 0 0 8 0 ,. 0 4 c
ATOM 0 0 CD1 ILE A 2 0 1 - 2 1 ., 8 0 9 1 2 0 . 9 5 8 - 6 3 ., 5 3 8 I ,. 0 0 7 6 .. 9 0 c
ATOM 1 6 0 1 N AS A 2 0 2 - 2 5 . 4 5 8 1 2 4 . 8 2 0 - 6 5 . 6 4 5 1 ,. 0 0 8 2 .. 6 7 N
ATOM 0 2 CA ASN A 2 0 2 - 2 6 . 4 0 8 1 2 5 ., 902 - 6 5 . 4 6 6 1 ,. 0 0 7 6 ,. 0 9 C
ATOM 0 3 C ASN A 2 0 2 - 2 7 ., 2 2 5 1 2 5 . 6 6 7 - 6 4 ., 8 9 I ,. 0 0 7 9 .. 3 9 C
ATOM 1 6 0 4 O ASN A 2 0 2 - 2 7 ., 9 4 5 1 2 4 . 6 7 3 - 6 4 ., 0 5 0 1 ,. 0 0 8 2 .. 2 8 0
ATOM 1 6 0 5 CB ASN A 2 0 2 - 2 7 . 2 7 8 1 2 6 ., 0 4 3 - 6 6 . 7 3 2 1 ,. 0 0 8 3 ,. 2 8 c
ATOM 1 6 0 6 CG ASN A 2 0 2 - 28 . 7 5 4 1 2 5 . 7 6 2 - 6 6 . 4 9 2 1 .. 0 0 8 5 .. 3 1 c
ATOM 1 6 0 7 OD1 ASN A 2 0 2 - 2 9 ., 4 7 8 1 2 6 . 5 9 0 - 6 5 . 9 7 1 ,. 0 0 7 1 .. 6 3 0
ATOM 1 6 0 8 ND2 ASK A 2 0 2 - 2 9 .. 2 1 2 4 ., 5 9 5 - 6 6 . 9 4 6 1 ,. 0 0 8 7 ,. 7 3 N
ATOM 1 6 0 9 ALA A 2 0 3 - 27 .. 0 7 0 1 2 6 . 5 8 1 -63. 2 3 7 1 .. 0 0 7 9 .. 2 4 N
ATOM 1 6 1 0 CA. ALA A 2 0 3 - 2 7 ., 6 4 2 1 2 6 . 4 0 5 - 6 1 ., 9 1 1 1 ,. 0 0 8 0 ., 9 2 C
ATOM 1 6 1 1 C ALA A 2 0 3 - 2 8 .. 8 2 8 1 2 7 ., 3 8 - 6 1 . 6 5 8 1 ,. 0 0 8 ,. 1 C
ATOM 1 6 1 2 O ALA A 2 0 3 - 2 9 .. 1 6 0 1 2 7 ., 5 9 8 - 6 0 . 5 0 5 1 ,. 0 0 8 3 ,. 1 7 O
ATOM 3 CB ALA A 2 0 3 - 2 6 ., 5 7 9 1 2 6 . 6 3 9 - 6 0 ., 8 5 9 1 ,. 0 0 8 4 ., 2 7 C
ATOM 1 6 1 4 O SER A 2 0 4 - 3 1 . 92 6 1 2 8 . 9 0 4 - 6 0 . 6 7 7 1 ,. 0 0 8 4 .. 7 1 0
ATOM 1 6 1 5 N SER A 2 0 4 - 2 9 . 4 5 3 1 2 7 ., 7 7 8 - 6 2 . 7 3 8 1 ,. 0 0 8 4 ,. 5 4 N
ATOM 1 6 1 6 CA SER A 2 0 4 -.3 0 ., 5 8 3 2 8 . 7 0 5 - 6 2 ., 6 6 9 I ,. 0 0 8 0 .. 4 C
ATOM 1 6 1 7 C SER A 2 0 4 - 3 1 ., 6 4 8 1 2 8 . 2 3 8 - 6 1 ., 6 8 3 1 ,. 0 0 8 2 .. 3 9 C
ATOM 1 6 1 8 CB SER A 2 0 4 - 3 1 . 1 9 8 1 2 8 ., 8 8 1 - 6 4 . 0 6 4 1 ,. 0 0 7 7 ,. 5 2 c
ATOM 1 6 1 9 OG SER A 2 0 4 -32 .. 3 2 1 1 2 9 . 7 4 6 - 6 4 . 0 5 3 1 .. 0 0 7 5 .. 4 0 0
ATOM 1 6 2 0 O GLY A 2 0 5 - 3 3 ., 5 7 8 1 2 6 . 7 0 0 - 5 8 ., 7 9 5 1 ,. 0 0 8 9 .. 2 8 0
ATOM 1 6 2 1 N GL A 2 0 5 -32 .. 2 2 5 1 2 7 ., 0 7 8 - 6 1 . 9 6 7 1 ,. 0 0 8 2 ,. 3 8 N
ATOM 1 622 CA GLY A 2 0 5 -33.. 3 1 0 1 2 6 . 5 6 2 - 6 1 . 1 5 6 1 .. 0 0 8 9 .. 1 6 c
ATOM 1 6 2 3 C GLY A 2 0 5 -32 ., 9 4 0 1 2 6 . 2 - 5 9 ., 7 2 7 1 ,. 0 0 8 8 ., 0 7 C
ATOM 1 6 2 4 O VAL A 2 0 6 - 3 0 .. 7 6 4 1 2 6 ., 5 6 9 - 5 6 . 9 5 6 1 ,. 0 0 8 2 , O
ATOM 1 6 2 5 VAL A 2 0 6 - 3 1 .. 8 9 9 1 2 5 ., 4 0 0 - 5 9 . 5 6 6 1 ,. 0 0 8 8 ,. 8 5 N
ATOM 1 6 2 6 CA. VAL A 2 0 6 -.3 ., 5 8 4 1 2 4 . 7 3 7 - 8 ., 2 9 7 1 ,. 0 0 8 9 ., 2 .1. C
ATOM 1 6 2 7 C VAL A 2 0 6 - 3 1 . 5 6 5 1 2 5 . 6 3 3 - 5 7 . 0 6 4 1 ,. 0 0 8 8 .. 6 2 C
ATOM 1 6 2 8 CB VAL A 2 0 6 - 3 0 .. 2 1 6 1 2 4 ., 0 2 3 - 5 8 . 3 5 9 1 ,. 0 0 8 7 ,. 0 3 c
ATOM 1 6 2 9 CGI VAL A 2 0 6 -.3 0 ., 3 2 3 1 2 2 . 7 2 6 - 5 9 ., 2 5 I ,. 0 0 8 8 .. 7 4 c
ATOM 1 6 3 0 CG2 VAL A 2 0 6 - 2 9 . 1 7 8 1 2 4 . 9 1 9 - 5 8 . 9 8 7 1 ,. 0 0 8 8 .. 8 2 c
ATOM 1 6 3 1 N ASP A 2 0 7 - 3 2 . 4 7 0 1 2 5 ., 3 2 6 - 5 6 . 1 4 0 1 ,. 0 0 8 8 ,. 1 0 N
ATOM 3 2 CA A A 2 0 7 -.32 ., 4 2 2 1 2 5 . 8 7 9 - 5 4 ., 7 9 8 I ,. 0 0 8 7 .. 9 4 C
ATOM 1 6 3 3 C ASP A 2 0 7 - 3 1 ., 3 7 3 1 2 5 . 1 0 7 - 5 3 ., 9 8 9 1 ,. 0 0 8 4 .. 5 4 C
ATOM 1 6 3 4 O ASP A 2 0 7 - 3 1 . 6 9 8 1 2 4 ., 1 9 0 - 5 3 . 2 3 7 1 ,. 0 0 8 1 ,. 5 7 O
ATOM 1 6 3 5 CB ASP A 2 0 7 -33. 7 9 7 1 2 5 . 8 0 5 - 5 . 1 3 1 1 .. 0 0 8 4 .. 8 4 c
ATOM 1 6 3 6 CG ASP A 2 0 7 - 3 3 ., 9 0 1 1 2 6 . 6 9 4 -52 ., 9 3 1 ,. 0 0 8 5 .. 8 0 c
ATOM 1 6 3 7 OD1 AS A 2 0 7 -32 .. 8 5 9 1 2 6 ., 9 4 7 -52 . 2 6 6 1 ,. 0 0 8 6 ,. 4 6 0
ATOM 1 6 3 8 OD2 ASP A 2 0 7 - 35 .. 0 2 5 1 2 7 . 1 3 8 -52 . 5 9 2 1 .. 0 0 9 3 .. 2 5 0
ATOM 3 9 N ALA A 2 0 8 -.3 0 ., 1 2 1 2 5 . 4 8 8 - 5 4 ., 6 1 1 ,. 0 0 8 3 ., 4 7 N



ATOM 1 6 4 0 CA ALA A 2 0 8 - 2 9 0 0 1 1 2 4 8 1 8 - 5 3 4 9 9 1 0 0 8 2 8 5 c
ATOM 1 6 4 1 C ALA A 2 0 8 --2 9 1 0 2 1 2 4 8 8 9 - 5 1 9 7 3 1 0 0 8 2 8 6 C
ATOM 1 6 4 2 O ALA A 2 0 8 - 2 9 0 6 6 1 2 3 8 5 3 - 5 1 .30 4 1 0 8 0 4 0
ATOM 1 6 4 3 CB ALA A 2 0 8 - 2 7 6 7 6 1 2 5 4 1 1 - 5 3 9 6 8 1 0 0 7 7 5 2 c
ATOM 4 4 N LYS A 2 0 9 - 2 9 2 2 6 1 2 6 1 0 0 - 4 3 1 I 0 0 8 0 6 6
ATOM 1 6 4 5 CA LYS A 2 0 9 - 2 9 3 1 2 6 2 7 7 - 4 9 982 1 0 8 2 0 c
ATOM 1 6 4 6 c LYS A 2 0 9 - 3 0 3 8 7 1 2 5 3 8 7 - 4 9 3 8 0 1 0 0 8 0 9 9 c
ATOM 4 7 0 LYS A 2 0 9 - 3 0 1 9 0 1 2 4 7 9 6 - 4 8 3 2 5 I 0 0 8 0 6 7 0
ATOM 1 4 8 CB LYS A 2 0 9 - 2 9 5 8 1 1 2 7 7 3 7 - 4 9 6 1 1 0 0 8 5 1 2 c
ATOM 1 6 4 9 CG LYS A 2 0 9 - 3 0 0 6 3 1 2 7 9 7 - 4 8 1 9 1 1 0 0 8 0 5 c
ATOM 0 C LYS A 2 0 9 - 2 9 902 2 9 3 5 3 - 4 7 6 9 1 I 0 0 0 8 .3 c
ATOM 1 6 5 1 CE LYS A 2 0 9 - 2 8 5 4 3 1 2 9 5 6 5 - 4 7 0 2 1 1 0 0 9 3 4 1 c
ATOM 5 2 LYS A 2 0 9 - 2 8 5 3 8 1 3 0 7 5 4 - 4 6 1 1 0 0 9.3 4 3
ATOM 1 6 5 3 ALA A 2 1 0 - 3 1 5 2 0 1 2 5 2 7 6 - 5 0 0 6 3 1 0 0 8 0 5 8
ATOM 1 6 5 4 CA ALA A 2 1 0 -32 5 6 7 1 2 4 3 7 3 - 4 9 6 0 9 1 0 0 8 2 0 C
ATOM 1 6 5 5 C ALA A 2 1 0 -32 1 2 7 1 2 2 9 9 - 4 9 7 3 6 1 0 8 7 6 C
ATOM 1 6 5 6 O ALA A 2 1 0 -32 3 0 1 1 2 2 1 3 3 - 4 8 8 0 9 1 0 0 7 9 1 0
ATOM 5 7 CB ALA A 2 0 - 3 3 8 3 9 1 2 4 5 9 7 - 5 0 3 8 3 I 0 0 78 2 c
ATOM 1 6 5 8 LE A 2 - 3 1 5 6 2 1 2 2 5 7 - 5 0 8 9 0 1 0 8 0 2 0
ATOM 1 6 5 9 CA ILE A 2 1 1 - 3 1 1 6 5 1 2 1 1 9 6 - 5 1 1 7 0 1 0 0 7 8 0 2 c
ATOM 6 0 C ILE A 2 1 - 2 9 9 8 6 1 2 0 7 5 7 - 5 0 2 9 5 I 0 0 8 0 2 c
ATOM 1 6 6 1 O ILE A 2 1 1 - 2 9 9 9 2 1 1 9 6 6 2 - 4 9 7 2 0 1 0 0 7 8 2 5 0
ATOM 1 62 CB ILE A 2 1 1 - 3 0 7 9 7 1 2 1 0 -52 6 5 1 1 0 0 7 3 7 1 c
ATOM 6 3 CGI ILE A 2 1 -32 0 5 3 2 0 9 9 8 - 5 3 5 0 8 I 0 0 7 6 .3 8 c
ATOM 1 6 6 4 CG2 ILE A 2 1 1 - 3 0 0 4 7 1 1 9 7 2 1 -52 8 7 5 1 0 0 8 0 0 4 c
ATOM 6 5 GDI ILE A 2 - 3 7 6 0 1 2 0 8 5 0 - 5 4 9 7 4 1 0 0 7 9 6 9 c
ATOM 6 6 N L A 2 2 - 2 8 9 8 4 1 2 1 62 1 - 5 0 8 3 I 0 0 7 6 7 9 N
ATOM 1 6 6 7 CA LEU A 2 1 2 - 2 7 7 5 7 1 2 1 2 6 2 - 4 9 4 8 7 1 0 0 7 9 8 c
ATOM 6 8 C L A 2 1 2 - 2 7 8 9 6 1 2 3 2 3 - 4 7 9 6 5 1 0 0 8.1 c
ATOM 1 6 6 9 O LEU A 2 1 2 - 2 7 1 8 3 1 2 0 6 1 2 - 4 7 2 5 4 1 0 0 7 9 5 6 0
ATOM 1 6 7 0 CB LEU A 2 1 2 - 2 6 602 1 2 2 1 6 3 - 4 9 9 4 2 1 0 0 7 5 8 8 c
ATOM 1 6 7 1 CG LEU A 2 1 2 - 2 6 1 8 6 1 2 2 0 0 - 5 1 4 0 3 1 0 7 0 5 0 c
ATOM 1 6 7 2 GDI LEU A 2 1 2 - 2 5 0 7 5 1 2 2 9 7 8 - 5 1 7 6 5 1 0 0 62 3 5 c
ATOM 7 3 CD2 LEU A 2 2 - 2 5 7 7 9 1 2 0 5 8 6 - 5 .1 6 8 0 I 0 0 6 4 8 c
ATOM 1 6 7 4 SER A 2 1 3 - 2 8 7 9 9 1 2 2 5 9 - 4 7 4 5 8 1 0 7 6 1
ATOM 1 6 7 5 CA SER A 2 1 3 - 2 8 9 5 3 1 2 2 2 6 7 - 4 6 0 1 3 1 0 0 7 9 2 5 c
ATOM 7 6 C SER A 2 3 - 3 0 4 3 1 2 1 4 7 2 - 4 5 4 9 3 I 0 0 8 4 6 c
ATOM 1 6 7 7 O SER A 2 1 3 - 3 0 5 3 3 1 2 1 6 0 8 - 4 4 3 3 1 1 0 0 8 4 4 6 0
ATOM 1 6 7 8 CB SER A 2 1 3 - 2 9 0 7 0 1 2 3 7 2 7 - 4 5 5 9 3 1 0 0 8 4 0 5 c
ATOM 1 6 7 9 OG SER A 2 3 - 2 7 7 8 3 1 2 4 3 0 6 - 4 5 4 9 9 I 0 0 8 2 0 0
ATOM 1 6 8 0 ALA A 2 1 4 - 3 0 6 9 8 1 2 0 6 3 1 - 4 6 3 5 7 1 0 0 7 8 4
ATOM 8 1 CA ALA A 2 1 4 - 3 7 4 6 1 6 9 8 - 4 5 9 6 9 1 0 0 7 8 6 5 c
ATOM 1 6 8 2 c ALA A 2 1 4 - 3 1 3 1 1 1 1 8 8 3 3 - 4 4 7 7 9 1 0 0 8 2 4 3 c
ATOM 1 6 8 3 O ALA A 2 1 4 - 3 0 1 1 6 1 1 8 5 8 9 - 4 4 5 7 8 1 0 0 8 0 8 0
ATOM 1 6 8 4 CB ALA A 2 4 -32 1 2 4 1 8 8 2 6 - 4 7 1 5 1 1 0 7 5 3 0 c
ATOM 1 6 8 5 O ARG A 2 1 5 - 3 1 2 1 1 5 2 7 9 - 4 2 4 3 6 1 0 0 1 8 6 0
ATOM 8 6 N ARG A 2 5 -32 2 7 9 8 3 7 7 - 4 .3 9 8 8 I 0 0 8 2 9 N
ATOM 1 6 8 7 CA ARG A 2 1 5 - 3 1 9 7 2 1 7 5 4 - 4 2 8 3 1 0 8 5 4 2 c
ATOM 1 6 8 8 c ARG A 2 1 5 - 3 1 6 4 4 1 1 0 6 - 4 3 2 5 9 1 0 0 8 7 3 5 c
ATOM 8 9 CB ARG A 2 5 - 3 3 3 4 7 5 4 9 - 4 .1 8 3 4 I 0 0 8 8 4 c
ATOM 1 6 9 0 O LEU A 2 1 6 - 2 9 1 2 8 1 1 5 0 8 3 - 4 4 7 3 2 1 0 0 7 4 7 3 0
ATOM 1 6 9 1 LEU A 2 1 6 - 3 1 7 8 9 1 1 5 8 2 0 - 4 4 5 5 0 1 0 0 8 1 3
ATOM 92 CA LEU A 2 - 3 1 4 5 1 4 5 0 5 - 4 5 0 8 6 I 0 0 8 4 3 C
ATOM 1 6 9 3 C LEU A 2 1 6 - 2 9 9 5 0 1 1 4 2 2 9 - 4 5 0 9 0 1 0 0 8 0 7 1 C
ATOM 9 4 CB LEU A 2 - 3 9 8 5 1 4 3 3 8 - 4 6 5 1 7 1 0 0 8 4 4 C
ATOM 9 5 CG LEU A 2 - 3 3 4 9 2 4 3 5 - 4 6 7 5 6 I 0 0 7 7 4 6 C
ATOM 1 6 9 6 CD1 LEU A 2 1 6 - 3 3 9 1 1 5 7 3 9 - 4 7 1 6 1 1 0 0 7 9 5 6 c
ATOM 1 6 9 7 CD2 LEU A 2 - 3 3 882 1 3 3 2 5 - 4 7 8.1 0 1 0 0 8 0 c
ATOM 1 6 9 8 SER A 2 1 7 - 2 9 6 1 5 1 1 3 0 1 6 - 4 5 5 2 1 1 0 0 8 3 4
ATOM 1 6 9 9 CA SER A 2 1 7 - 2 8 2 3 9 1 1 2 5 2 7 - 4 5 5 5 3 1 0 0 8 1 8 2 C
ATOM 1 7 0 0 C SER A 2 7 - 2 7 3 6 7 1 3 3 3 3 - 4 6 5 0 1 0 8 C
ATOM 1 7 0 1 O SER A 2 1 7 - 2 7 8 6 8 1 1 4 0 2 7 - 4 7 3 9 3 1 0 0 8 2 4 3 O
ATOM 7 0 2 CB SER A 2 7 - 2 8 2 2 2 0 5 0 - 4 5 9 6 3 I 0 0 8 4 2 5 C



ATOM 1703 OG SER A 217 -2 6 ..939 110.,650 -46..421 1 ..00 87 ..65 Ο
ATOM 1704 LYS A 218 --2 6 .,059 113..244 -4 6 .,300 1 ,.00 77 ..06 Ν
ATOM 1705 CA LYS A 218 -2 5 ..1 113.,774 -47 ..274 1 ..00 81 ,.92 C

ATOM 1706 c LYS A 218 -2 5 ..389 113.,121 -48 ..633 1 ..00 84 ..54 c
ATOM 707 O LYS A 218 -2 5 .,588 113. 8 -49.,638 1 ,.00 8 .,37 0

ATOM 1708 CB LYS A 218 -2 3 ..669 113.,527 -46..842 1 ..00 77 ,.35 C

ATOM 1709 CG LYS A 218 -2 3 ..213 114 .,303 -45 ..617 1 ,.00 71 ,.24 c
ATOM 1710 CD LYS A 218 -21.,770 113. 942 -45 .,277 1 ,.00 70..50 C

ATOM 1711 CE LYS A 218 -21..361 114 .,455 -4 3 .,902 1 ,.00 64 ..92 C

ATOM 1712 LYS A 218 -21 ..516 115. 9 7 -4 3 ..823 1 ,.00 67 ,.13 Ν
ATOM 1713 N SER A 219 -2 5 .,411 111 ..788 -48.,647 1 ,.00 82 ..19 Ν
ATOM 1714 CA SER A 219 -2 5 ..673 111 ..031 -4 9 .,867 1 ,.00 82 ..36 C

ATOM 1715 C SER A 2 -27 .021 .,388 -50. 483 1 ,.00 81 ,.54 C

ATOM 1716 O SER A 219 -2 7 ..146 111 .,482 -51.,704 1 ..00 83..78 0

ATOM 1717 CB SER A 219 -2 5 .,622 109..530 -4 9 .,588 1 ,.00 82 ..42 C

ATOM 1718 OG SER A 2 9 -24..498 109.,198 -48..804 1 ..00 84 ,.67 0

ATOM 1719 ARG A 220 -2 8 ..036 111 .,571 -4 9 ..646 1 ..00 82 ..96

ATOM 1720 CA. ARG A 220 -29.,337 1 .991 -50.,151 1 ,.00 83.,99 C

ATOM 1721 C ARG A 220 -29..254 113.,413 -50..71 9 1 ..00 82 ,.30 C

ATOM 1722 O ARG A 220 -2 9 ..769 113.,686 -51..799 1 ,.00 81 ,.38 Ο
ATOM 1723 CB ARG A 220 -.30.,398 1 .909 -49.,057 1 ,.00 82 .,13 C

ATOM 1724 N ARG A 221 -2 8 ..588 114 .,314 -50.,006 1 ,.00 81 ..11 Ν
ATOM 1725 CA ARG A 221 -2 8 ..453 115.,686 -50..485 1 ,.00 81 ,.44 c
ATOM 1726 C ARG A 221 -27.,62 6 1 ..806 -51.,776 1 ,.00 83..68 C

ATOM 1727 O ARG A 221 -2 7 ..936 116..634 -52.,635 1 ,.00 83..21 Ο
ATOM 1728 CB ARG A 221 -27 .849 1 .,564 -49. 401 1 ,.00 76 ,.60 C

ATOM 1729 CG ARG A 221 -28.,855 116..989 -48.,373 1 ,.00 78..81 C

ATOM 1730 CD ARG A 221 -2 8 .,181 117 ..688 -47 .,218 1 ,.00 76..10 C

ATOM 731 NE ARG A 221 -27 ..34 4 1 .,773 -46. 454 1 ,.00 75 ,.39 Ν
ATOM 1732 C ARG A 221 -2 6 ..652 117 .,128 -4 5 .,382 1 ..00 75..44 c
ATOM 1733 H 1 ARG A 221 -2 6 .,701 118..381 -44 .,94 3 1 ,.00 84 ..08 Ν
ATOM 1734 N 2 ARG A 221 -2 5 ..914 116.,234 -44 ..749 1 ..00 70,.85 Ν
ATOM 1735 LEU A 9 9 2 -2 6 ..576 114 .,997 -51..906 1 ..00 80..65

ATOM 736 CA. L A 222 -2 5 .,828 114. 9 -53.,161 1 ,.00 79.,88 C

ATOM 1737 C LE A 222 -2 6 ..767 1 4 .,451 -54..266 1 ..00 80,.83 C

ATOM 1738 O LEU A 222 -2 6 ..766 114 .,999 -55..376 1 ,.00 78,.38 Ο
ATOM 1739 CB LEU A 222 -24.,637 113. 952 -53.,031 1 ,.00 77 .,97 C

ATOM 1740 CG LEU A 222 -2 3 ..801 113.,591 -5 .,260 1 ,.00 73..22 C

ATOM 1741 CD2 LEU A 222 -2 2 .750 112.,567 -53. 882 1 ,.00 75 ,.68 C

ATOM 742 CD1 LEU A 222 -2 3 .,148 114 ..807 -54.,890 1 ,.00 72 ..95 C

ATOM 1743 GLU A 223 -2 7 .,582 113..451 -53.,944 1 ,.00 81 ..65 Ν
ATOM 1744 CA GLU A 223 -28. 576 112.,941 -54. 879 1 ,.00 83 ,.29 C

ATOM 1745 c GLU A 9 -2 9 ..55 114 .,036 -5 5 .,267 1 ..00 84 ..28 c
ATOM 1746 O GLU A 223 -2 9 . 114 ..287 -5 6 .,452 1 ,.00 84 ..22 0

ATOM 1747 CB GLU A 223 -29...331 1 1 .,753 -54..283 1 ..00 83,.05 C

ATOM 1748 CG GLU A 9 9 -30..50 111 .,293 -5 5 ..136 1 ..00 85..68 c
ATOM 1749 CD GLU A 223 -.30.,092 110. 900 -56.,546 1 ,.00 90.,18 C

ATOM 1750 O GLU A 223 -30..068 1 1 .,788 -57..434 1 ..00 85,.40 0

ATOM 1751 OE2 GLU A 223 -2 9 ..800 109.,699 -5 6 ..766 1 ,.00 89,.56 0

ATOM 752 N ASM A 224 -.30.,119 114. 688 -54 .,254 1 ,.00 83.,89

ATOM 1753 CA A A 224 -31..074 115.,770 -5 .,451 1 ,.00 81 ..31 C

ATOM 1754 c A A 224 -30..610 116.,783 -55..484 1 ,.00 81 ,.56 c
ATOM 755 0 ASM A 224 -31.,369 117 ..165 -5 6 .,375 1 ,.00 82 ..45 0

ATOM 1756 CB A S A 224 -31..344 116..490 -53.,130 1 ,.00 81 ..02 C

ATOM 1757 CG ASN A 224 -32. 076 115.,62 3 -52. 12 6 1 ,.00 84 ,.57 C

ATOM 758 OD1 ASN A 224 -.32.,576 114 ..552 -52.,466 1 ,.00 85..57 0

ATOM 1759 D2 ASN A 224 -32.,154 116..091 -50.,880 1 ,.00 82 ..89 Ν
ATOM 760 N LEU A 225 -29. .34 9 117 .,189 -55. 375 1 ,.00 79 ,.96 Ν
ATOM 17 61 CA LEU A 225 -2 8 ..843 118.,327 -5 6 .,136 1 ..00 83..13 c
ATOM 17 62 C LEU A 225 -2 8 .,484 118..042 -57.,607 1 ,.00 84 ..46 C

ATOM 1763 O LEU A 225 -2 8 ..904 118.,787 -58..495 1 ..00 85,.85 Ο
ATOM 17 64 CB LEU A 225 -2 7 ..622 118.,927 -5 5 ..433 1 ..00 74 ..57 c
ATOM 765 CG LEU A 225 -2 7 .,163 120. 220 -56.,109 1 ,.00 73.,32 C



ATOM 1766 GDI LEU A 225 -2 7 ..027 121..322 -5 5 ..087 1 ..00 73..04 c
ATOM 17 67 CD2 LEU A 225 --2 5 .,864 120..039 -5 6 .,882 1 ,.00 69..09 C

ATOM 1768 N LE A 226 -27 ..693 1 7 .,006 -57..880 1 ..00 78,.57 N

ATOM 1769 CA LE A 226 -2 7 ..277 116..791 -5 9 .,258 1 ..00 83..02 c
ATOM 770 C ILE A 226 -2 8 .,493 6 ..32 3 -60.,058 1 ,.00 90..28 C

ATOM 1771 O ILE A 226 -2 8 ..563 1 6 .,524 -61..273 1 ..00 90,.82 O

ATOM 1772 CB ILE A 226 -2 6 ..092 115.,769 -5 9 ..406 1 ,.00 84 ,.20 c
ATOM 1773 CGI ILE A 226 -2 6 .,533 4 ..34 3 -59.,095 1 ,.00 82 .. 4 c
ATOM 1774 CG2 ILE A 226 -2 4 ..887 116.,179 -58..573 1 ,.00 75..56 c
ATOM 1775 CD1 ILE A 226 -2 6 ..531 113.,454 -60..304 1 ,.00 89,.26 c
ATOM 776 N ALA A 227 -29.,471 ..737 -5 9 .,371 I ,.00 89..35 N

ATOM 1777 CA ALA A 227 -30..680 115..278 -60..041 1 ,.00 87 ..18 c
ATOM 1778 C ALA A 227 -31. 627 1 .,446 -60. .303 1 ,.00 90 ,.22 c
ATOM 1779 O ALA A 9 9 -32..764 116..256 -60..726 1 ..00 95..75 0

ATOM 1780 CB ALA A 227 -31.,366 114 ..201 -5 9 .,231 1 ,.00 87 ..93 c
ATOM 1781 N GL A 228 -31..157 1 7 .,659 -60..048 1 ..00 88,. 0 N

ATOM 1782 CA GLN A 228 -31..855 118..846 -60.,513 1 ..00 88..86 c
ATOM 783 C GLN A 228 -30.,982 119. 492 -61.,585 1 ,.00 89..86 C

ATOM 1784 O GL A 228 -31..157 12 0 .,654 -61..950 1 ..00 92 ,.81 O

ATOM 1785 CB GLN A 228 -32..152 119.,809 -5 9 ..359 1 ,.00 86,.55 c
ATOM 786 CG GLN A 228 -33.,222 120. 840 -59.,686 1 ,.00 93..67 c
ATOM 1787 CD GLN A 228 -33..760 121.,554 -58..455 1 ,.00100..57 c
ATOM 1788 OE1 GLN A 228 -3 3 ..793 12 0 .,988 -57..363 1 ,.00101,.91 0

ATOM 1789 NE2 GLN A 228 -34., 98 122..802 -58.,631 I ,.00 93..95 N

ATOM 1790 N LEU A 229 -30.,041 118..709 -62..099 1 ,.00 89..77 N

ATOM 7 91 CA LEU A 22 9 -29. 143 1 ., 72 -63. 149 1 ,.00 88 ,.66 C

ATOM 7 92 C LEU A 229 -29., 36 8 ..230 -64.,351 I ,.00 92 ..50 C

ATOM 1793 O LEU A 229 -2 8 .,830 117 ..039 -64.,219 1 ,.00 91 ..13 O

ATOM 7 94 CB LEU A 22 9 -27 .722 1 .,326 -62. 614 1 ,.00 84 ,.27 c
ATOM 1795 CG LEU A 9 -2 7 .,437 12 0 ..504 -61.,692 1 ..00 85..39 c
ATOM 1796 CD1 LEU A 229 -2 6 .,006 120..408 -61.,179 1 ,.00 80..87 c
ATOM 17 97 CD2 LEU A 229 -27 ..668 121.,812 -62..430 1 ..00 84 ,.96 c
ATOM 1798 O PRO A 230 -2 7 ..160 117 ..730 -67..251 1 ..00 88..40 0

ATOM 799 N PRO A 230 -29.,469 118. 775 -65.,532 1 ,.00 90..87 N

ATOM 1800 CA PRO A 230 -29..495 118.,093 -66..827 1 ..00 89,.69 c
ATOM 1801 c PRO A 230 -2 8 ..273 117 .,214 -67..107 1 ,.00 90,.82 c
ATOM 1802 CB PRO A 230 -29.,550 119. 255 -67.,8 7 1 ,.00 ...30 c
ATOM 1803 CG PRO A 230 -30..300 120.,307 -67..092 1 ,.00 96..99 c
ATOM 1804 CD PRO A 230 -29. 892 12 0 ., 82 -65. 650 1 ,.00 94 ,.81 c
ATOM 1805 O GLY A 231 -2 5 ., 48 4 ..475 -67.,490 I ,.00 84 ..87 0

ATOM 1806 N GLY A 231 -2 8 .,494 115..901 -67.,173 1 ,.00 88..56 N

ATOM 1807 CA GLY A 231 -27 .494 114 .,952 -67. 640 1 ,.00 92 ,.58 C

ATOM 1808 c GLY A 231 -2 6 .,144 114 ..962 -66 .,943 1 ..00 91 ..24 c
ATOM 1809 O GLU A 232 -2 5 .,930 113..970 -63.,419 1 ,.00 86..45 0

ATOM 1810 N GLU A 232 -2 6 ..115 115.,52 6 -65..739 1 ..00 9 ,.66 N

ATOM 1811 CA GLU A 232 -2 4 ..914 115..551 -64..914 1 ..00 86..62 c
ATOM 1812 C GLU A 232 -24.,903 4 ..32 7 -64.,001 1 ,.00 84 ..03 C

ATOM 1813 CB GLU A 232 -24..854 1 6 .,846 -64..097 1 ..00 82 ,.70 C

ATOM 1814 CG GLU A 232 -2 3 ..628 116.,981 -63..226 1 ,.00 8 ,.75 c
ATOM 1815 CD GLU A 232 -22.,340 7 .1 -64.,024 1 ,.00 8 ...30 c
ATOM 1816 OE1 GLU A 232 -22..382 117 .,707 -65..120 1 ,.00 81 ..28 0

ATOM 1817 OE2 GLU A 232 -21 ..287 116.,635 -63..546 1 ,.00 75,.77 0

ATOM 1818 O LYS A 233 -22.,369 3 ..671 -61.,440 I ,.00 78..3.3 0

ATOM 1819 N LYS A 233 -2 3 ..745 113..679 -63..888 1 ,.00 82 ..85 N

ATOM 1820 CA LYS A 233 -23 .630 112.,455 -63. 098 1 ,.00 76 ,.30 C

ATOM 8 1 C LYS A 233 -2 3 ., 22 1 2 ..71 9 -61.,677 I ,.00 79 ..94 c
ATOM 1822 CB LYS A 233 -22.,713 Ill ..460 -63.,808 1 ,.00 82 .. 0 c
ATOM 1823 O LYS A 234 -20. 892 112.,289 -58. 472 1 ,.00 79 ,.27 0

ATOM 1824 LYS A 234 -2 3 .,543 Ill .,871 -60.,736 1 ..00 83..36 N

ATOM 1825 CA LYS A 234 -2 3 .,112 Ill ..976 -5 9 .,342 1 ,.00 81 ..53 c
ATOM 1826 C LYS A 234 -21..634 .,605 -5 9 ..177 1 ..00 78,.84 c
ATOM 1827 CB LYS A 234 -2 3 ..984 Ill ..094 -58..450 1 ..00 84 ..44 c
ATOM 1828 O ASN A 235 - 7 .,757 110. 969 -60.,779 1 ,.00 74 ..94 0



ATOM 1829 AS A 235 -21 209 110 531 -59 836 1 00 75 99 N
ATOM 1830 CA ASM A 235 -- 799 110 150 -59 840 1 00 77 54 C
ATOM 1831 C AS A 235 - 8 973 1 1 094 -60 704 1 0 75 4 C
ATOM 1832 CB ASN A 235 -19 625 108 709 -60 330 1 00 71 41 c
ATOM 1833 O GLY A 236 - 8 303 4 095 -60 259 I 00 76 38 0
ATOM 1834 GL A 236 - 645 112 043 -61 351 1 0 76 0
ATOM 1835 CA GLY A 236 -18 999 112 995 -62 245 1 00 72 27 c
ATOM 1836 C GLY A 236 - 8 72 4 004 -61 478 I 00 74 88 c
ATOM 1837 N LE A 237 -17 329 114 765 -62 178 1 00 72 21 N
ATOM 1838 CA LEU A 237 -16 399 115 67 9 -61 514 1 00 8 c
ATOM 1839 C LEU A 237 -17 10 1 6 705 -60 645 I 00 68 40 c
ATOM 1840 O LEU A 237 -1 660 116 982 -5 9 537 1 00 75 57 0
ATOM 1841 CB LEU A 237 -15 503 1 403 -62 522 1 00 6 48 c
ATOM 1842 CG LEU A 237 -14 729 117 599 -61 943 1 00 09 c
ATOM 1843 CD1 LEU A 237 - 3 740 117 181 -60 850 1 00 62 94 c
ATOM 1844 CD2 LEU A 237 - 4 027 1 8 408 -63 027 1 0 66 42 c
ATOM 1845 PHE A 238 -18 221 117 258 -61 121 1 00 26 N
ATOM 1846 CA. PHE A 238 - 8 952 8 234 -60 3 8 I 00 7 C
ATOM 1847 C PHE A 238 - 718 1 7 548 -59 185 1 0 72 26 C
ATOM 1848 O PHE A 238 -19 854 118 102 -58 090 1 00 7 32 O
ATOM 1849 CB PHE A 238 - 9 6 1 9 050 -61 79 I 00 7 65 c
ATOM 1850 CG PHE A 238 -2 0 500 120 238 -60 463 1 00 70 8 c
ATOM 1851 CD1 PHE A 238 -19 82 6 121 450 -60 443 1 00 7 2 c
ATOM 8 2 CD2 PHE A 238 -21 712 20 142 -59 800 I 00 68 9 c
ATOM 1853 CE1 PHE A 238 -2 0 353 122 543 -5 9 782 1 00 64 01 c
ATOM 1854 C 2 PHE A 238 -22 239 12 236 -59 135 1 00 6 05 c
ATOM 8 5 C PHE A 238 -21 559 122 433 -59 30 I 00 45 c
ATOM 1856 GLY A 239 -2 0 224 116 347 -59 461 1 00 71 56 N
ATOM 1857 CA GLY A 239 -20 871 115 547 -58 442 1 00 7 28 c
ATOM 1858 c GLY A 239 -19 92 8 115 347 -57 275 1 00 72 58 c
ATOM 1859 O GLY A 239 -2 0 323 115 523 -56 120 1 00 73 32 0
ATOM 1860 AS A 240 - 8 67 1 5 02 6 -57 587 1 0 67 48
ATOM 1861 CA ASN A 240 -17 646 114 797 -56 572 1 00 70 85 c
ATOM 862 C ASN A 240 -17 212 1 6 053 -55 856 I 00 79 c
ATOM 1863 O ASK A 240 - 6 824 1 6 007 -54 693 1 0 69 04 0
ATOM 1864 CB ASN A 240 -16 422 114 128 -57 186 1 00 7 00 c
ATOM 865 CG ASN A 240 - 667 1 2 680 -57 500 I 00 74 0 c
ATOM 1866 OD1 AS A 240 -17 633 112 091 -57 008 1 00 79 24 0
ATOM 867 ND2 A.S A 240 -15 800 112 089 -58 320 1 00 72 32 N
ATOM 868 N LEU A 241 - 7 272 7 179 -56 548 I 00 7 4 N
ATOM 1869 CA LEU A 241 - 954 118 438 -55 909 1 00 8 8 c
ATOM 1870 C LEU A 2 - 8 061 1 8 82 9 -54 923 1 00 74 03 c
ATOM 1871 O LEU A 241 -17 810 11 564 -53 963 1 00 76 72 0
ATOM 1872 CB LEU A 241 - 731 119 522 -56 957 1 00 31 c
ATOM 1873 CG LEU A 241 - 5 467 1 9 344 -57 797 1 0 60 07 c
ATOM 1874 CD1 LEU A 241 -15 447 120 336 -58 940 1 00 62 87 c
ATOM 1875 CD2 LEU A 241 -14 233 1 9 507 -56 947 I 00 62 5 c
ATOM 1876 LE A 242 - 9 278 1 8 32 9 -5 143 1 0 74 33
ATOM 1877 CA ILE A 242 -20 372 118 584 -5 200 1 00 73 38 c
ATOM 1878 C ILE A 242 -20 248 7 671 -52 97 3 I 00 68 7 c
ATOM 1879 O ILE A 242 -2 0 350 118 139 -51 832 1 00 67 29 0
ATOM 1880 CB ILE A 242 -21 759 118 397 -5 854 1 00 70 99 c
ATOM 1881 CGI ILE A 242 -22 002 9 464 -55 921 I 00 68 59 c
ATOM 1882 CG2 ILE A 242 -22 856 118 470 -53 806 1 00 67 0 c
ATOM 1883 GDI ILE A 242 -22 200 120 870 -55 365 1 00 7 32 c
ATOM 1884 N ALA A 243 -20 015 1 6 3 -53 215 I 00 67 98 N
ATOM 1885 CA ALA A 243 - 719 115 417 -52 150 1 00 8 57 c
ATOM 1886 C ALA A 243 -18 627 115 933 -51 210 1 00 68 23 c
ATOM 1887 O ALA A 243 -18 778 115 92 0 -49 987 1 00 67 17 0
ATOM 1888 CB ALA A 243 - 304 114 081 -52 746 1 00 8 81 c
ATOM 1889 LEU A 244 - 7 534 1 6 402 -51 794 1 0 67 5

ATOM 1890 CA LEU A 244 -16 454 117 007 -51 027 1 00 49 c
ATOM 891 C LEU A 244 - 967 8 160 -50 156 I 00 65 96 c



ATOM 1 8 2 O LEU A 2 4 4 - 1 6 9 6 1 1 8 2 1 2 - 4 8 9 5 8 1 0 0 6 1 4 7 O
ATOM 1 8 9 3 CB LEU A 2 4 4 - 3 4 9 1 1 7 4 9 6 - 5 1 9 6 6 1 0 0 7 C
ATOM 1 8 9 4 CG LE A 2 4 4 - 1 4 1 0 4 1 8 0 3 8 - 5 1 2 8 0 1 0 6 6 2 0 C
ATOM 1 8 9 5 GDI LEU A 2 4 4 - 1 3 5 2 2 1 1 9 4 8 - 5 0 4 0 5 1 0 0 7 0 5 4 c
ATOM 1 8 9 6 CD2 LEU A 2 4 4 - 3 0 7 9 1 8 5 2 7 -52 2 9 1 1 0 0 6 3 2 2 c
ATOM 1 8 9 7 SER A 2 4 5 - 1 7 7 1 9 0 7 7 - 5 0 7 6 6 1 0 7 0 3
ATOM 1 8 9 8 CA SER A 2 4 5 - 1 8 3 3 0 1 2 0 1 8 0 - 5 0 0 4 0 1 0 0 0 7 6 c
ATOM 8 9 9 C SER A 2 4 5 - 2 9 5 1 6 6 7 - 4 8 9 8 8 1 0 0 3 2 C
ATOM 1 9 0 0 O SER A 2 4 5 - 1 5 1 8 1 2 0 3 1 9 - 4 7 9 7 9 1 0 0 5 9 9 4 O
ATOM 1 0 1 CB SER A 2 4 5 - 1 0 6 3 1 2 1 1 0 6 - 5 0 9 9 6 1 0 0 7 7 c
ATOM 0 2 OG SER A 2 4 5 - 1 8 1 7 9 1 2 1 5 7 9 - 5 1 9 8 5 1 0 0 7 1 4 5 0
ATOM 1 9 0 3 N LE A 2 4 6 - 1 8 6 2 1 1 8 4 8 7 - 4 9 2 2 3 1 0 0 6 1 6 8 N
ATOM 1 9 0 4 CA LEU A 2 4 6 - 2 0 8 0 1 7 9 0 4 - 4 8 2 8 0 1 0 0 6 6 4 C
ATOM 1 0 5 c LEU A 2 4 6 - 2 0 1 5 6 1 1 7 2 2 8 - 4 7 0 6 6 1 0 0 62 8 7 c
ATOM 1 9 0 6 O LEU A 2 4 6 - 2 0 8 1 1 1 6 9 5 5 - 4 6 0 6 7 1 0 0 5 8 3 4 0
ATOM 1 9 0 7 CB LE A 2 4 6 - 2 1 7 5 1 6 9 0 3 - 4 9 002 1 0 6 4 7 7 c
ATOM 1 0 8 CG LEU A 2 4 6 - 2 2 8 9 8 1 1 7 5 4 8 - 4 9 7 3 2 1 0 0 62 0 c
ATOM 0 9 CD1 LEU A 2 4 6 - 2 3 8 5 9 1 1 6 5 0 4 - 0 2 5 3 1 0 0 7 0 4 3 c
ATOM 1 9 1 0 CD2 LE A 2 4 6 - 2 3 5 9 9 1 8 5 1 1 - 4 8 7 9 3 1 0 5 8 0 3 c
ATOM 1 9 1 1 O GLY A 2 4 7 - 1 7 6 5 6 1 1 4 0 7 5 - 4 5 3 7 0 1 0 0 8 0 0 0
ATOM 1 2 N GLY A 2 4 7 - 8 8 6 1 1 1 6 9 6 0 - 4 7 1 4 6 1 0 0 7 2 N
ATOM 1 9 1 3 CA GLY A 2 4 7 - 1 8 1 7 9 1 1 6 3 1 0 - 4 6 0 4 4 1 0 0 6 5 2 5 C
ATOM 1 9 1 4 c GLY A 2 4 7 - 1 8 0 0 4 1 1 4 8 2 4 - 4 6 2 8 5 1 0 0 3 1 c
ATOM 1 5 0 LEU A 2 4 8 - 1 5 7 4 9 1 3 7 6 7 - 4 8 3 4 5 1 0 0 6 8 7 3 0
ATOM 1 9 1 6 N LEU A 2 4 8 - 1 8 2 5 2 1 1 4 3 9 7 - 4 7 5 1 1 0 0 6 7 9 3 N
ATOM 9 1 7 CA LEU A 2 4 8 - 1 7 9 8 8 1 3 0 6 - 4 7 9 3 1 1 0 0 6 9 0 8 C
ATOM 1 8 C LEU A 2 4 8 - 6 5 4 2 1 2 8 3 4 - 4 8 3 9 6 1 0 0 6 8 5 8 C
ATOM 1 9 1 9 CB LEU A 2 4 8 - 1 8 9 5 2 1 1 2 6 0 6 - 4 9 0 4 1 1 0 0 8 4 3 C
ATOM 1 9 2 0 CG LEU A 2 4 8 - 2 0 4 0 4 1 1 2 4 6 5 - 4 8 5 9 1 1 0 0 7 2 8 2 C
ATOM 1 9 2 1 CD1 LEU A 2 4 8 - 2 1 3 5 6 1 1 2 3 6 7 - 4 9 7 8 1 1 0 0 7 4 8 7 c
ATOM 1 922 CD2 LEU A 2 4 8 - 2 0 5 1 1 1 1 2 4 1 - 4 7 7 0 6 1 0 0 7 1 8 7 c
ATOM 1 9 2 3 O THR A 2 4 9 - 1 4 9 5 6 1 0 9 6 0 1 - 5 0 9 5 8 1 0 8 1 3 4 0
ATOM 1 9 2 4 THR A 2 4 9 - 1 1 9 5 1 1 1 62 6 - 4 8 8 3 3 1 0 0 6 8 8 8 N
ATOM 1 9 2 5 CA. THR A 2 4 9 - 4 8 4 8 1 3 8 3 - 4 9 3 3 9 1 0 0 7 4 3 8 C
ATOM 1 9 2 6 C THR A 2 4 9 - 1 4 9 3 3 1 0 8 2 1 - 5 0 7 6 3 1 0 7 8 2 7 C
ATOM 1 2 7 CB THR A 2 4 9 - 1 4 0 1 9 1 1 0 4 0 7 - 4 8 4 1 8 1 0 0 7 0 8 4 c
ATOM 1 9 2 8 OG1 THR A 2 4 9 - 4 0 8 3 1 0 8 3 0 - 4 7 0 5 0 1 0 0 6 6 8 5 0
ATOM 1 9 2 9 CG2 THR A 2 4 9 - 1 2 5 5 5 1 1 0 3 7 9 - 4 8 8 2 7 1 0 0 6 1 7 6 c
ATOM 9 3 0 O PRO A 2 5 0 - 1 6 4 7 3 3 0 - 5 3 1 4 6 1 0 0 7 5 0 5 0
ATOM 3 1 N PRO A 2 5 0 - 1 5 0 0 1 1 1 7 2 1 - 5 1 7 6 2 1 0 0 7 4 2 4 N
ATOM 1 9 32 CA FRO A 2 5 0 - 1 0 3 2 1 1 1 3 7 7 - 5 3 1 9 2 1 0 0 7 2 5 6 c
ATOM 9 3 3 C PRO A 2 5 0 - 1 3 6 6 3 1 0 9 - 5 3 7 2 8 1 0 0 7 4 2 7 c
ATOM 1 3 4 CB PRO A 2 5 0 - 1 4 8 6 1 1 2 6 8 - 5 3 852 1 0 0 7 3 7 9 c
ATOM 1 9 3 5 CG FRO A 2 5 0 - 1 4 9 9 4 1 1 3 7 5 6 -52 92 9 1 0 0 7 1 2 8 c
ATOM 1 9 3 6 C PRO A 2 5 0 - 1 0 9 5 1 3 1 7 8 - 5 1 5 4 0 1 0 7 0 9 9 c
ATOM 1 3 7 O AS A 2 5 1 - 1 2 9 4 8 1 0 9 8 4 4 - 5 7 8 1 2 1 0 0 7 2 8 0 0
ATOM 3 8 N ASM A 2 5 1 - 3 6 3 8 1 0 1 7 6 - 4 8 2 1 0 0 7 8 N
ATOM 1 9 3 9 CA AS A 2 5 1 - 1 3 7 6 1 0 9 8 1 4 - 5 4 6 6 1 0 7 5 8 7 C
ATOM 1 9 4 0 c ASN A 2 5 1 - 1 2 3 0 3 1 1 0 3 5 8 - 5 6 8 9 5 1 0 0 7 3 1 3 c
ATOM 4 1 CB ASN A 2 5 1 - 2 1 7 4 0 8 2 9 4 - 5 4 7 5 1 0 0 7 4 0 2 c
ATOM 1 9 4 2 CG AS A 2 5 1 - 1 0 7 1 0 1 0 7 8 9 0 - 5 5 7 0 9 1 0 0 7 4 5 2 c
ATOM 1 9 4 3 OD1 ASN A 2 5 1 - 9 8 0 6 1 0 8 7 2 8 - 5 7 4 2 1 0 0 7 2 7 0
ATOM 4 4 ND2 ASN A 2 5 1 - 1 0 4 7 8 0 6 5 9 4 - 5 5 8 4 5 1 0 0 7 6 8 4 N
ATOM 1 9 4 5 O PHE A 2 5 2 - 1 0 1 2 9 1 1 1 7 5 0 - 6 0 4 2 0 1 0 0 7 3 3 8 0
ATOM 1 9 4 6 N PHE A 2 5 2 - 1 4 9 1 3 9 4 - 5 7 0 6 9 1 0 0 6 9 0 5 N
ATOM 4 7 CA PHE A 2 5 2 - 1 3 3 0 1 2 052 - 5 8 3 5 3 1 0 0 7 3 0 9 c
ATOM 1 9 4 8 C PHE A 2 5 2 - 1 0 4 5 3 1 1 1 2 5 5 - 5 9 3 4 2 1 0 0 7 4 4 3 C
ATOM 1 9 4 9 CB PHE A 2 5 2 - 1 0 7 2 6 1 3 4 4 5 - 5 8 1 4 8 1 0 0 7 3 1 0 C
ATOM 1 5 0 CG PHE A 2 5 2 - 1 1 5 1 0 1 1 4 3 3 - 5 7 2 1 0 1 0 0 7 2 8 8 c
ATOM 1 9 5 1 CD2 PHE A 2 5 2 - 1 2 3 0 9 1 1 5 3 4 4 - 5 7 7 0 3 1 0 0 7 2 4 c
ATOM 1 9 5 2 C P E A 2 5 2 - 1 1 4 0 8 1 4 1 8 5 - 5 8 3 1 1 0 7 3 6 4 c
ATOM 1 9 5 3 CE2 PHE A 2 5 2 - 1 3 0 1 5 1 1 1 7 4 - 5 6 8 4 4 1 0 0 7 4 3 4 c
ATOM 5 4 C PHE A 2 5 2 - 1 2 1 1 5 0 0 8 - 5 4 9 7 2 1 0 0 6 8 5 9 c



ATOM 1955 C PHE A 252 -12 911 116 004 -55 478 1 00 72 07 c
ATOM 1956 O LYS A 253 -9 151 109 225 -62 211 1 00 75 7 O
ATOM 1957 LYS A 253 -10 064 1 0 035 -58 977 1 0 73 20
ATOM 1958 CA LYS A 253 --9 165 109 250 -59 815 1 00 75 78 c
ATOM 1959 C LYS A 253 -9 789 108 996 -61 182 1 00 75 08 c
ATOM 1960 CB LYS A 253 -8 802 107 92 7 -59 142 1 0 77 43 c
ATOM 1 61 O SER A 254 --11 499 109 798 -64 358 1 00 77 60 0
ATOM 62 N SER A 254 - 035 108 539 -61 194 1 00 22 N
ATOM 1963 CA SER A 254 --11 759 108 375 -62 453 1 00 71 00 C
ATOM 1 64 c SER A 254 -11 894 109 701 -63 199 1 00 73 78 c
ATOM 65 CB SER A 254 -13 143 107 776 -62 211 1 00 70 70 c
ATOM 1966 OG SER A 254 -13 707 107 304 -63 424 1 00 61 79 0
ATOM 967 O ASN A 255 -11 683 113 42 9 -64 821 1 00 76 29 0
ATOM 1968 AS A 255 -12 425 110 722 -62 523 1 00 73 47 N

ATOM 1969 CA ASM A 255 -12 662 112 036 -63 135 1 00 73 C
ATOM 1970 C AS A 255 -11 492 112 594 -63 933 1 0 74 1 c
ATOM 1971 CB ASN A 255 -13 030 113 078 -62 076 1 00 70 03 c
ATOM 2 CG ASN A 255 -14 347 112 798 -61 402 1 00 74 c
ATOM 1973 OD1 AS A 255 -14 6 1 3 312 -60 .314 1 0 70 01 0
ATOM 1974 D2 ASN A 255 -15 173 111 977 -62 031 1 00 7 57 N

ATOM 1975 O PHE A 256 -7 163 1 805 -65 402 1 00 83 O
ATOM 1976 PHE A 256 -10 286 112 153 -63 601 1 00 72 49

ATOM 1977 CA PHE A 256 -9 082 112 657 -64 246 1 00 74 77 c
ATOM 1978 C PHE A 256 -8 298 111 566 -64 981 1 00 80 57 c
ATOM 1979 CB PHE A 256 -8 165 113 324 -63 218 1 00 71 39 c
ATOM 1980 CG PHE A 256 -8 740 114 553 -62 594 1 00 75 06 c
ATOM 1981 CD1 PHE A 256 -8 854 1 725 -63 318 1 00 77 6 c
ATOM 1982 CD2 PHE A 256 -9 144 114 550 -61 273 1 00 77 07 c
ATOM 1983 C PHE A 256 -9 380 1 865 -62 741 1 00 75 86 c
ATOM 1984 CE2 PHE A 256 -9 670 115 689 -60 693 1 00 72 83 c

ATOM 1985 C PHE A 256 -9 788 116 843 -61 432 1 00 76 48 c
ATOM 1986 0 AS A 257 -5 967 108 430 -65 709 1 0 87 39 0
ATOM 1987 ASP A 257 -8 899 110 384 -65 134 1 00 78 90 N
ATOM 1988 CA. ASP A 257 -8 234 109 2 -65 737 1 00 84 7 c
ATOM 1989 C AS A 257 -6 904 108 890 -65 053 1 0 85 4 c
ATOM 1990 CB ASP A 257 -7 966 109 421 -67 244 1 00 0 48 c
ATOM 91 CG ASP A 257 -9 072 110 205 -67 960 1 00 86 78 c
ATOM 1992 OD1 A A 257 -10 084 109 590 -68 363 1 00 85 85 0
ATOM 1993 OD2 A P A 257 -8 907 432 -68 154 1 00 82 92 0
ATOM 94 O LEU A 258 -6 295 06 620 -62 772 1 00 87 .37 0
ATOM 1995 LEU A 258 -6 810 109 135 -63 747 1 00 86 75 N

ATOM 1996 CA LEU A 258 -5 560 108 892 -63 023 1 00 85 50 c
ATOM 1997 c LEU A 258 -5 337 107 396 -62 812 1 00 8 76 c

ATOM 1998 CB LEU A 258 -5 554 109 62 7 -61 674 1 00 79 48 c
ATOM 1999 CG LE A 258 -5 636 1 1 161 -61 692 1 0 79 44 c
ATOM 2000 CD1 LEU A 258 -5 056 111 791 -60 421 1 00 74 23 c
ATOM 2001 CD2 LEU A 258 -4 963 1 744 -62 918 1 00 77 36 c
ATOM 2002 O ALA A 259 -4 468 104 251 -60 561 1 0 86 24 0
ATOM 2003 ALA A 259 -4 075 106 994 -62 686 1 00 83 00 N

ATOM 2004 CA. ALA A 259 -3 748 105 594 -62 414 1 00 86 05 C
ATOM 2005 C ALA A 259 -3 871 105 263 -60 932 1 00 85 1 C
ATOM 2006 CB ALA A 259 -2 352 105 269 -62 901 1 00 8 53 c
ATOM 2007 O GLU A 260 -4 963 107 713 -58 67 6 1 00 81 87 0
ATOM 2008 GLU A 260 -3 297 106 118 -60 089 1 00 83 66
ATOM 2009 CA GLU A 260 -3 376 105 933 -58 642 1 00 84 74 C
ATOM 2010 C GLU A 260 -4 515 06 747 -58 062 1 00 81 7 C
ATOM 2011 CB GLU A 260 -2 058 106 321 -57 966 1 00 83 87 C
ATOM 2012 O A P A 261 -4 648 108 932 -55 658 1 00 78 89 0
ATOM 2013 ASP A 261 -4 973 106 363 -56 873 1 00 82 37 N

ATOM 2014 CA ASP A 261 -6 079 107 055 -56 205 1 00 75 74 C
ATOM 2015 C AS A 261 -5 801 108 513 -5 823 1 0 78 50 c
ATOM 2016 CB ASP A 261 -6 489 106 301 -54 946 1 00 73 20 c
ATOM 2017 CG ASP A 261 -7 582 105 309 -55 207 1 00 78 37 c



ATOM 2 0 1 8 OD1 ASP A 2 6 1 -- 8 1 3 1 1 0 5 3 2 9 - 5 6 3 2 5 1 0 0 7 8 7 8 O
ATOM 2 0 1 9 OD2 ASP A 2 6 1 9 0 0 1 0 4 5 2 1 - 5 4 2 9 6 1 0 0 8 4 1 2 O
ATOM 2 0 2 0 O ALA A 2 6 2 - 8 92 6 1 1 7 8 8 - 5 002 1 0 7 .3 3 O
ATOM 2 0 2 1 ALA A 2 6 2 -- 6 8 8 4 1 0 9 2 7 3 - 5 5 6 7 8 1 0 0 7 1 0 1 N
ATOM 2 0 2 2 CA. ALA A 2 6 2 - 6 8 0 1 0 6 7 1 - 5 5 2 9 3 1 0 0 7 0 3 0 C
ATOM 2 0 2 3 C ALA A 2 6 2 - 8 0 6 0 1 1 0 5 5 - 5 4 5 0 7 1 0 7 6 8 6 C
ATOM 2 0 2 4 CB ALA A 2 6 2 -- 6 6 4 1 1 1 5 5 5 - 5 6 5 1 5 1 0 0 7 0 3 1 c
ATOM 2 0 2 5 O LYS A 2 6 3 - 7 9 7 9 1 1 2 2 4 9 - 5 .1 0 9 7 1 0 0 7 2 3 3 0
ATOM 2 0 2 6 N LYS A 2 6 3 - 8 1 5 7 1 1 0 5 4 5 - 5 3 2 8 4 1 0 0 7 5 8 9 N
ATOM 2 0 2 7 CA LYS A 2 6 3 -- 9 3 2 7 1 1 0 7 8 7 -52 4 5 3 1 0 0 7 2 7 4 c
ATOM 2 0 2 8 C LYS A 2 6 3 - 9 0 2 1 2 0 0 4 - 5 1 5 7 3 1 0 0 7 8 7 c
ATOM 2 0 2 9 CB LYS A 2 6 3 ... y 6 5 2 1 0 9 5 5 1 - 5 1 6 1 1 0 0 7 1 0 0 c
ATOM 2 0 3 0 CG LYS A 2 6 3 - 9 7 6 9 1 0 8 2 8 3 - 5 2 4 5 4 1 0 0 6 8 0 3 c
ATOM 2 0 3 1 CD LYS A 2 6 3 -- 9 9 9 5 1 0 7 0 7 9 - 5 1 5 7 6 1 0 0 3 5 3 c
ATOM 2 0 32 CE LYS A 2 6 3 --1 0 2 5 9 1 0 5 8 4 7 -52 4 0 7 1 0 0 7 3 2 3 c
ATOM 2 0 3 3 Z LYS A 2 6 3 - 1 0 4 8 2 1 0 4 6 5 3 - 5 1 5 4 3 1 0 7 5 4 7
ATOM 2 0 3 4 O LEU A 2 6 4 - 1 2 3 0 8 1 1 4 0 4 7 - 4 9 9 8 0 1 0 0 7 6 5 2 0
ATOM 2 0 3 5 N L A 2 6 4 - 0 1 4 4 1 1 2 7 7 8 - 5 .1 3 7 5 1 0 0 6 8 2 9 N
ATOM 2 0 3 6 CA LE A 2 6 4 - 1 0 0 0 9 1 4 0 6 7 - 5 0 7 2 0 1 0 7 2 5 1 C
ATOM 2 0 3 7 c LEU A 2 6 4 - 1 1 1 3 5 1 1 4 2 8 5 - 6 8 9 1 0 0 7 4 3 8 c
ATOM 2 0 3 8 CB LEU A 2 6 4 - 9 9 9 9 1 5 1 8 0 - 5 .1 7 8 0 1 0 0 73 3 c
ATOM 2 0 3 9 CG LEU A 2 6 4 - 8 7 2 6 1 1 5 9 8 3 -52 0 7 4 1 0 0 7 2 5 c
ATOM 2 0 4 0 CD1 LEU A 2 6 4 - 7 5 0 0 1 1 5 1 0 0 -52 1 9 8 1 0 0 7 3 8 1 c
ATOM 2 0 4 1 CD2 LEU A 2 6 4 - 8 9 0 4 1 1 6 8 2 8 - 5 .3 3 3 5 1 0 0 7 .3 c
ATOM 2 0 4 2 O GL A 2 6 5 - 1 0 3 0 6 1 1 6 2 3 8 - 4 5 9 3 1 0 0 7 0 3 8 0
ATOM 2 0 4 3 N GLN A 2 6 5 - 1 0 7 7 2 1 4 7 2 0 - 4 8 4 8 3 1 0 0 7 2 3 3 N
ATOM 2 0 4 4 CA GL A 2 6 5 - 1 7 4 0 1 4 9 9 6 - 4 7 4 2 0 1 0 0 9 2 C
ATOM 2 0 4 5 C GLN A 2 6 5 - 1 1 3 0 8 1 1 6 2 5 7 - 4 6 6 5 2 1 0 0 7 5 2 C
ATOM 2 0 4 6 CB GLN A 2 6 5 - 1 8 6 6 1 3 7 9 2 - 4 6 4 7 6 1 0 0 6.1 7 6 C
ATOM 2 0 4 7 CG GLN A 2 6 5 - 1 2 92 3 1 1 3 9 6 5 - 4 5 382 1 0 0 6 8 7 4 c
ATOM 2 0 4 8 CD GLN A 2 6 5 - 1 2 802 1 1 2 9 3 8 - 4 4 2 4 9 1 0 0 7 5 2 3 c
ATOM 2 0 4 9 O GLN A 2 6 5 - 1 0 3 3 1 1 9 7 6 - 4 4 .33 1 1 0 7 2 1 0 0
ATOM 2 0 5 0 E2 GLN A 2 6 5 - 1 3 5 6 3 1 1 3 1 4 9 - 4 3 1 8 5 1 0 0 7 3 4 7 N
ATOM 2 0 5 1 O LEU A 2 6 6 - 0 5 8 6 1 1 9 4 0 8 - 4 4 2 7 1 0 0 6 0 7 6 O
ATOM 2 0 5 2 LE A 2 6 6 - 1 0 5 9 1 7 3 4 7 - 4 6 8 0 4 1 0 6 9 2 7
ATOM 2 0 5 3 CA LEU A 2 6 6 - 1 1 6 7 6 1 1 8 6 5 3 - 4 6 2 3 5 1 0 0 8 3 7 c
ATOM 2 0 5 4 C LEU A 2 6 6 - 1 .1 4 9 1 8 6 4 8 - 4 4 7 0 1 0 0 6 4 5 6 c
ATOM 2 0 5 5 CB LEU A 2 6 6 - 1 2 7 4 4 1 1 9 7 0 2 - 4 6 5 7 2 1 0 0 6 3 5 0 c
ATOM 2 0 5 6 CG LEU A 2 6 6 - 1 9 9 6 1 2 0 0 7 4 - 4 8 0 3 9 1 0 0 62 4 c
ATOM 2 0 7 CD1 LEU A 2 6 6 - 4 4 4 5 2 0 .38 4 - 4 8 2 2 8 1 0 0 4 c
ATOM 2 0 5 8 CD2 LEU A 2 6 6 - 1 2 1 8 4 1 2 1 2 7 2 - 4 8 4 7 0 1 0 0 6 4 2 c
ATOM 2 0 5 9 O SER A 2 6 7 - 9 9 6 4 1 7 3 6 9 - 4 1 3 1 1 0 0 6 8 7 5 0
ATOM 2 0 6 0 SER A 2 6 7 - 1 2 1 1 1 1 1 7 7 8 2 - 4 3 9 7 4 1 0 0 6 8 4 1 N
ATOM 2 0 6 1 CA SER A 2 6 7 - 1 1 9 0 0 1 1 7 2 - 4 2 5 2 6 1 0 0 7 0 0 4 c
ATOM 2 0 62 C SER A 2 6 7 - 1 0 5 5 4 1 7 0 1 9 - 4 2 1 5 3 1 0 6 8 0 c
ATOM 2 0 6 3 CB SER A 2 6 7 - 1 3 0 3 7 1 1 8 5 2 - 4 1 8 8 4 1 0 0 5 1 c
ATOM 2 0 6 4 OG SER A 2 6 7 - 1 3 0 4 1 5 5 0 0 - 4 2 3 2 6 1 0 0 8 5 0
ATOM 2 0 6 5 O LYS A 2 6 8 - 7 5 3 3 1 7 1 7 4 - 4 3 .37 4 1 0 7 1 6 1 0
ATOM 2 0 6 6 LYS A 2 6 8 - 1 0 082 1 1 0 7 7 - 4 2 9 6 9 1 0 0 2 9 N
ATOM 2 0 6 7 CA. LYS A 2 6 8 - 8 8 7 5 1 5 3 - 4 2 6 4 4 1 0 0 6 8 2 C
ATOM 2 0 6 8 C LYS A 2 6 8 - 7 6 6 4 1 1 6 2 5 6 - 4 2 5 7 3 1 0 0 6 9 1 8 C
ATOM 2 0 6 9 CB LYS A 2 6 8 - 8 6 5 8 1 1 4 2 0 0 - 4 3 6 7 6 1 0 0 8 6 8 c
ATOM 2 0 7 0 CG LYS A 2 6 8 - 8 0 3 6 1 2 9 3 - 4 .3 1 4 8 1 0 0 7 5 8 c
ATOM 2 0 7 1 CD LYS A 2 6 8 - 7 2 2 5 1 1 2 2 3 8 - 4 4 2 5 4 1 0 0 7 6 7 9 c
ATOM 2 0 7 2 CE LYS A 2 6 8 - 6 5 3 3 1 0 9 6 9 - 4 3 7 9 5 1 0 0 7 .1 1 c
ATOM 2 0 7 3 LYS A 2 6 8 - 7 4 8 2 1 0 9 8 7 - 4 .3 7 7 8 1 0 0 7 5 4 4 N
ATOM 2 0 7 4 O ASP A 2 6 9 - 3 7 7 4 1 1 7 8 7 8 - 4 2 5 1 1 0 0 7 2 5 5 0
ATOM 2 0 7 5 N A P A 2 6 9 - 6 7 8 8 1 0 3 5 - 4 6 0 0 1 0 0 7 3 N
ATOM 2 0 7 6 CA ASP A 2 6 9 - 5 6 6 4 1 1 9 4 6 - 4 1 3 4 5 1 0 0 7 6 2 6 c
ATOM 2 0 7 7 C ASP A 2 6 9 - 4 5 9 1 1 1 6 9 3 - 4 2 4 4 7 1 0 0 7 7 3 1 C
ATOM 2 0 7 8 CB AS A 2 6 9 - 5 0 3 1 6 6 1 7 - 3 9 9 9 0 1 0 7 6 6 7 C
ATOM 2 0 7 9 CG ASP A 2 6 9 - 4 3 9 6 1 1 5 2 1 - 3 9 9 3 7 1 0 0 8 2 1 3 c
ATOM 2 0 8 0 OD2 ASP A 2 6 9 - 3 6 8 8 1 4 9 3 6 - 3 8 9 4 0 1 0 0 8 5 2 0 0



ATOM 2081 OD1 ASP A 269 --4 ..612 114 ..404 -40 ..868 1 ..00 78..83 O

ATOM 2082 O TH A 270 -3.,94 9 115..834 --4 6 .,838 1 ,.00 83..45 O

ATOM 2083 THR A 270 -4 ..607 115.,92 8 -43 ...301 1 ..00 73,.55

ATOM 2084 CA THR A 270 --3..708 115..843 -44 ..44 9 1 ..00 73..77 c
ATOM 2085 C THR A 270 -4 ,,365 116. 275 -45 .,764 1 ,.00 79.,0.1 C

ATOM 2086 CB THR A 270 -3..189 1 4 .,415 -44 ..656 1 ..00 73,.78 C

ATOM 2087 OG1 THR A 270 -4 ..302 113.,528 -44 ..834 1 ,.00 75,.34 O

ATOM 2088 CG2 T R A 270 -2.,341 113. 959 -43 .,473 1 ,.00 75..07 C

ATOM 2089 TYR A 271 -5..386 117 ..121 -4 5 ..693 1 ,.00 70..44

ATOM 2090 CA TYR A 271 --6..104 117 .,501 -4 6 ..898 1 ,.00 74 ,.23 c
ATOM 2091 C R A 271 -5.,314 118..456 -47 .,779 1 ,.00 77 ..95 c
ATOM 2092 O TYR A 271 -5..318 118..32 9 -4 9 ..004 1 ,.00 77 ..87 0

ATOM 2093 CB TYR A 271 -7 .441 118.,148 -46. 565 1 ,.00 69 ,.51 c
ATOM 2094 CG YR A 271 --8..061 118..805 -47 .,775 1 ..00 67 ..68 c
ATOM 2095 CD1 TYR A 271 -8.,642 118..041 -4 8 .,774 1 ,.00 66..87 c
ATOM 2096 CD2 TYR A 271 -8..041 12 0 .,193 -47 ..931 1 ..00 68,.73 c
ATOM 2097 CE1 YR A 271 --9..206 118..633 -4 9 ..890 1 ..00 70..32 c
ATOM 2098 CE2 TYR A 271 -8.,594 120. 796 -49.,043 1 ,.00 66..64 c
ATOM 2099 CZ TYR A 271 - ..180 12 0 .,011 -50..023 1 ..00 71 ,.33 c
ATOM 2100 OH TYR A 271 --9..743 12 0 .,595 -51..142 1 ,.00 72 ,.54 0

ATOM 2101 N ASP A 272 -4 ,,680 119. 441 -47 .,157 1 ,.00 77 ..62 N

ATOM 2102 CA ASP A 272 -3..895 120.,407 -47 ..903 1 ,.00 75..84 c
ATOM 2103 c ASP A 272 2 ..770 119.,694 -48 ..664 1 ,.00 84 ,.15 c
ATOM 2104 0 ASP A 272 -2,,405 120..095 -49.,771 1 ,.00 83..60 0

ATOM 2105 CB A A 272 -3..342 121..477 -4 6 ..965 1 ,.00 71 ..71 c
ATOM 2106 CG A P A 272 -4 .379 122.,538 -46. 62 4 1 ,.00 84 ,.92 c
ATOM 2107 OD2 ASP A 272 -4 ,,220 123..222 -45 .,589 1 ,.00 89..34 0

ATOM 2108 OD1 ASP A 272 -5.,351 122..697 -47 .,397 1 ,.00 81 .. 8 0

ATOM 2109 A P A 273 -2 .252 118.,619 -48. 074 1 ,.00 78 ,.15

ATOM 2110 CA ASP A 273 --1 ..204 117 ..828 -48 .,697 1 ..00 81 ..39 c
ATOM 2111 C ASP A 273 -1 .,751 117 ..036 -4 9 .,880 1 ,.00 82 ..46 c
ATOM 2112 O A S A 273 -1 ..297 1 7 .,217 -51..007 1 ..00 84 ,.50 0

ATOM 2113 CB ASP A 273 --0..561 116.,870 -47 ..678 1 ..00 88..35 c
ATOM 2114 CG ASP A 273 0 ,,571 17 .518 -4 6 .,874 1 ,.00 93..63 c
ATOM 2115 OD1 A S A 273 0 ..530 118.,749 -46..640 1 ..00 87 ,.26 0

ATOM 2116 OD2 ASP A 273 1 ..502 116.,781 -4 6 ..461 1 ,.00 91 ,.84 0

ATOM 2117 N ASP A 274 -2.,715 116. 155 -49.,621 1 ,.00 82 .. 5

ATOM 2118 CA ASP A 274 -3..262 115..272 -50..656 1 ,.00 82 ..17 c
ATOM 2 9 C ASP A 274 -3 .839 1 .,019 -51. 845 1 ,.00 79 ,.62 c
ATOM 2120 O ASP A 274 -3.,887 15 ..488 -52.,954 1 ,.00 80..43 0

ATOM 2121 CB ASP A 274 -4 .,339 114 ..375 -50.,067 1 ,.00 79..84 c
ATOM 2122 CG ASP A 274 -3 .786 113.,415 -49. 071 1 ,.00 8.1 ,.89 c
ATOM 2123 OD2 ASP A 274 -4 ..521 113..024 -48 .,138 1 ..00 81 .. 4 0

ATOM 2124 OD1 ASP A 274 -2.,602 113..055 -4 9 .,228 1 ,.00 89..85 0

ATOM 2125 LE A 275 -4 ..292 1 7 .,243 -51..595 1 ..00 77 ,.66

ATOM 2126 CA LEU A 275 -4 ..796 118.,111 -52..649 1 ..00 81 ..14 c
ATOM 2127 C L A 275 -3.,62 7 118. 62 4 -53.,484 1 ,.00 82 ..07 c
ATOM 2128 O LE A 275 -3..654 118.,554 -54..717 1 ..00 81 ,.40 0

ATOM 2129 CB LEU A 275 --5..597 119.,283 -52..071 1 ,.00 72 ,.84 c
ATOM 2130 CG LEU A 275 -5 ,,875 120. 408 -53.,069 1 ,.00 73..76 c
ATOM 2131 CD1 LE A 275 - ..771 119.,910 -5 ..182 1 ,.00 72 ..92 c
ATOM 2132 CD2 LEU A 275 --6..468 121.,631 -52..391 1 ,.00 67 ,.37 c
ATOM 2133 N ASP A 276 -2,,599 1 ..132 -52.,807 1 ,.00 81 ..26 N

ATOM 2134 CA ASP A 276 -1 ..388 119..596 -53..481 1 ,.00 80..08 c
ATOM 2135 C ASP A 276 -0. 679 118.,419 -54. 154 1 ,.00 8.1 ,.80 c
ATOM 2136 O ASP A 276 0 ,,099 118..596 -55.,087 1 ,.00 80..32 0

ATOM 2137 CB ASP A 276 -0.,454 120..290 -52.,494 1 ,.00 82 ..63 c
ATOM 2138 CG ASP A 276 0 .783 12 0 .,847 -53. 159 1 ,.00 87 ,.28 c
ATOM 2139 OD1 ASP A 276 0 ..665 121..389 -54.,27 9 1 ..00 90..53 0

ATOM 2140 OD2 ASP A 276 1 .,875 120..736 -52.,564 1 ,.00 81 ..84 0

ATOM 2141 A S A 277 -0..965 1 7 .,218 -53..657 1 ..00 80,.45

ATOM 2142 CA A S A 277 --0..543 115.,974 -54..272 1 ..00 75..76 c
ATOM 2143 C ASM A 277 -.1 .,315 115. 7 -55.,567 1 ,.00 80..7 .1 C



ATOM 2144 O A S A 277 --0..744 115..283 -5 6 ..573 1 ..00 81 ..65 O

ATOM 2145 CB ASM A 277 -0.,744 114 ..824 --53.,280 1 ,.00 80..58 C

ATOM 2146 CG A S A 277 -0..267 113.,491 -53..812 ,.00 77 ,.73 C

ATOM 2147 OD1 ASN A 277 --0..948 112.,848 -5 ..611 1 ..00 73..77 O
ATOM 2148 D2 ASN A 277 0 ,,901 113. 052 -53. 345 1 ,.00 86.,42 N

ATOM 2149 N LE A 278 -2 ..619 115.,966 -55..536 1 ,.00 80,.24 N
ATOM 2150 CA LEU A 278 --3..457 115.,820 -5 6 ..719 1 ,.00 77 ,.50 c
ATOM 2151 C L A 278 -3., 42 6 .876 -57 .,765 1 ,.00 72 .,75 C
ATOM 2152 O LE A 278 -2..939 116.,560 -58.,925 1 ,.00 69..90 O

ATOM 2153 CB LEU A 278 -4 ..933 115.,909 -5 6 ..346 1 ,.00 76 ,.58 c
ATOM 2154 CG LEU A 278 -5.,873 5 ..963 -57.,550 I ,.00 75..10 c
ATOM 2155 CD1 LEU A 278 -5..902 114 ..612 -58.,24 6 1 ,.00 66..25 c
ATOM 2156 CD2 LEU A 278 -7 .269 1 .,418 -57. 142 1 ,.00 69 ,.37 c
ATOM 2157 LEU A 279 --3..120 118.,134 -57..331 1 ..00 76..22 N

ATOM 2158 CA LEU A 279 -2.,908 119..280 -58.,215 1 ,.00 75..17 C

ATOM 2159 C LEU A 279 -1 ..513 1 9 ,288 -58..820 1 ,.00 76,.00 C

ATOM 2160 O LEU A 279 --1 ..269 119.,953 -5 9 ..828 1 ..00 75..20 O
ATOM 2161 CB LEU A 279 -3.,139 120. 596 -57 .,470 1 ,.00 74 .,60 C

ATOM 2162 CG LEU A 279 -4 ..562 12 0 .,951 -57..049 1 ,.00 74 ,. 2 c
ATOM 2163 CD1 LEU A 279 -4 ..575 122.,300 -5 6 ..358 1 ,.00 75,.92 c
ATOM 2164 CD2 LEU A 279 -5 ,,486 120. 968 -58.,240 1 ,.00 70.,.30 c
ATOM 2165 N ALA A 280 -0..594 118.,571 -58.,188 1 ,.00 74 ..06 N

ATOM 2166 CA ALA A 280 0 ..708 118.,346 -58..784 1 ,.00 75,.47 c
ATOM 2167 C ALA A 280 0 ,,520 7 ..5 -60.,040 I ,.00 76..36 C

ATOM 2168 O ALA A 280 1 ..169 117 ..753 -61.,050 1 ,.00 71 ..45 O
ATOM 2169 CB ALA A 280 .644 117 .,651 -57. 814 1 ,.00 73 ,.54 C

ATOM 2170 N GLN A 281 -0,,396 1 6 ..549 -5 9 .,967 I ,.00 71 ..67 N

ATOM 2171 CA GLN A 281 -0.,630 115..623 -61.,059 1 ,.00 71 ..44 C

ATOM 2172 C GLN A 281 - .659 1 .,110 -62. 080 1 ,.00 72 ,.26 C
ATOM 2173 O GLN A 281 --1 ..378 116.,145 -63.,275 1 ..00 70..91 0

ATOM 2174 CB GLN A 281 -1 .,062 114 ..267 -60.,506 1 ,.00 71 ..72 c
ATOM 2175 CG GLN A 281 0 ..086 113.,320 -60..281 1 ,.00 74 ,. 3 c
ATOM 2176 CD GLN A 281 --0..154 Ill .,970 -60..931 1 ..00 86..76 c
ATOM 2177 O GLN A 281 -.1 ..217 .365 -60.,751 1 ,.00 86.,52 0

ATOM 2178 NE2 GL A 281 0 ..827 I l .,494 -61..707 1 ,.00 80,.70 N
ATOM 2179 ILE A 282 2 ..855 116.,471 -61..634 1 ,.00 77 ,.63 N

ATOM 2180 CA. LE A 282 -3.,868 6 .896 -62.,592 1 ,.00 72 .,54 C
ATOM 2181 C LE A 282 -3..529 118.,266 -63.,138 1 ,.00 70..21 C
ATOM 2182 O ILE A 282 -3 .605 118.,478 -64. .33 9 1 ,.00 75 ,.95 O

ATOM 2183 CB LE A 282 -5.,282 1 6 ..902 -61.,992 I ,.00 71 ..70 C
ATOM 2184 CGI ILE A 282 -5.,351 117 .741 -60.,722 1 ,.00 72 ..11 C

ATOM 2185 CG2 ILE A 282 -5. 698 115.,497 -61. 689 1 ,.00 74 ,.90 C
ATOM 2186 CD1 ILE A 282 --6.,733 118.,187 -60.,392 1 ..00 71 ..77 c
ATOM 2187 GLY A 283 -3.,126 119..186 -62.,269 1 ,.00 72 ..68 N

ATOM 2188 C GL A 283 -3..202 121.,631 -61..756 1 ,.00 80,.01 C

ATOM 2189 CA GLY A 283 2 ..774 120 .,525 -62..702 1 ..00 72 ..13 c
ATOM 2190 O GLY A 283 -4 ,,301 12 .617 -61.,190 1 ,.00 78.,0.1 0

ATOM 2191 N A S A 284 -2 ..326 122.,618 -61..613 1 ,.00 80,.06 N
ATOM 2192 CA ASP A 284 2 ..575 12 3 .,780 -60..776 1 ,.00 74 ,.91 c
ATOM 2193 C ASP A 284 -3.,603 124 .7 3 -61.,383 1 ,.00 76.,75 c
ATOM 2194 O ASP A 284 -3.,747 125.,850 -60.,948 1 ,.00 77 ..52 0

ATOM 2195 CB ASP A 284 --1 ..279 124.,543 -60..559 1 ,.00 78,.89 c
ATOM 2196 CG A A 284 -1 ,,242 125..257 -5 9 .,245 I ,.00 88..48 c
ATOM 2197 OD2 ASP A 284 -0.,726 12 4 ..665 -58.,268 1 ,.00 92 ..72 0
ATOM 2198 OD1 ASP A 284 - .7 12 6 .,412 -59. 194 1 ,.00 91 ,.29 0

ATOM 2199 N GLN A 285 -4 ,,300 124..242 -62.,407 I ,.00 76..94 N

ATOM 2200 CA GLN A 285 -5.,345 125..027 -63.,040 1 ,.00 72 ..27 c
ATOM 2201 C GLN A 285 -6. 652 12 4 .,791 -62. .300 1 ,.00 76 ,.50 c
ATOM 2202 O GLN A 285 --7 .,581 12 5 .,591 -62..387 1 ..00 80..25 0

ATOM 2203 CB GLN A 285 -5.,486 124 ..662 -64.,519 1 ,.00 72 ..03 c
ATOM 2204 CG GL A 285 -6..030 12 3 .,267 -64..765 1 ,.00 74 ,.39 c
ATOM 2205 CD GLN A 285 --5..753 122.,741 -66 ..172 1 ..00 75..96 c
ATOM 2206 O GLN A 285 -5 ,,175 12 .665 -66.,340 1 ,.00 76.,06 0



ATOM 2207 E2 GLN A 285 --6 178 123 488 -67 182 1 00 73 58
ATOM 2208 TY A 286 -6 703 123 685 -61 560 1 00 77 12

ATOM 2209 CA TY A 286 -7 867 123 320 -60 754 1 0 78 54 C
ATOM 2210 c TYR A 286 --7 766 123 791 -59 301 1 00 76 97 c
ATOM 2211 O TYR A 286 -8 519 123 334 -58 441 1 00 73 79 0
ATOM 2212 CB TYR A 286 -8 056 121 806 -60 770 1 0 74 68 c
ATOM 2213 CG TYR A 286 --8 177 121 234 -62 149 1 00 78 77 c
ATOM 2 GDI TYR A 286 -9 392 121 263 -62 82 3 1 00 8 65 c
ATOM 2215 CD2 TYR A 286 -7 079 120 663 -62 788 1 00 78 39 c
ATOM 2216 CE1 TYR A 286 --9 514 120 735 -64 099 1 00 84 07 c
ATOM 2217 C TYR A 286 -7 186 20 137 -64 060 1 00 74 50 c
ATOM 2218 CZ TYR A 286 -8 406 120 174 -64 714 1 00 81 43 c
ATOM 22 OH TYR A 286 -8 534 1 648 -65 982 1 00 82 10 0
ATOM 2220 ALA A 287 --6 819 124 684 -59 032 1 00 79 95

ATOM 2221 CA ALA A 287 -6 589 125 176 -57 67 9 1 00 80 c
ATOM 2222 C ALA A 287 -7 809 125 92 6 -57 163 1 0 78 73 c
ATOM 2223 O ALA A 287 --8 355 125 605 -56 110 1 00 80 49 0
ATOM 2224 CB ALA A 287 -5 364 12 6 071 -57 640 1 00 78 0 c
ATOM 2225 AS A 288 -8 247 12 6 917 -57 92 4 1 0 76 25
ATOM 2226 CA ASP A 288 --9 369 127 736 -57 508 1 00 75 90 c
ATOM 2227 C ASP A 288 - 0 698 12 6 97 7 -57 582 1 00 77 99 c
ATOM 2228 O A A 288 --11 733 127 476 -57 118 1 00 73 27 0
ATOM 2229 CB ASP A 288 --9 418 129 009 -58 348 1 00 70 09 c
ATOM 2230 CG A A 288 -8 372 130 02 9 -57 912 1 00 79 78 c
ATOM 2231 OD1 ASP A 288 -7 964 130 01 -5 6 726 1 00 8 74 0
ATOM 232 OD2 ASP A 288 -7 958 130 849 -58 758 1 00 8 74 0
ATOM 2233 N L A 289 -10 668 25 765 -58 137 1 00 74 30 N
ATOM 22 34 CA LEU A 289 -11 871 124 943 -58 205 1 00 71 19 c
ATOM 2235 C L A 289 -1 086 124 216 -56 893 1 00 69 60 c
ATOM 2236 O LEU A 289 -13 223 124 026 -56 464 1 00 36 0
ATOM 22 37 CB LEU A 289 -11 801 123 936 -59 351 1 00 8 49 c
ATOM 2238 CG LEU A 289 -13 133 123 221 -59 588 1 0 67 c
ATOM 2239 C D 2 LEU A 289 -13 05 122 339 -60 811 1 00 70 7 c
ATOM 2240 CD1 LEU A 289 -14 240 124 236 -59 739 1 00 68 06 c
ATOM 2241 PHE A 290 -10 995 123 810 -56 252 1 0 68 89
ATOM 2242 CA PHE A 290 -11 107 123 160 -5 952 1 00 69 56 c
ATOM 2243 C PHE A 290 - 280 124 196 -53 843 1 00 73 98 c
ATOM 2244 O PHE A 290 -11 941 123 931 -52 837 1 00 73 78 0
ATOM 2245 CB PHE A 290 -9 901 122 274 -54 693 1 00 68 36 c
ATOM 2246 CG PHE A 290 -9 92 4 121 005 -55 478 1 00 67 56 c
ATOM 2247 CD1 PHE A 290 -10 605 119 902 -55 006 1 00 3 8 c
ATOM 2248 CD2 PHE A 290 -9 284 120 920 -56 702 1 00 68 00 c
ATOM 2249 CE1 PHE A 290 -10 631 118 732 -55 735 1 00 24 c
ATOM 2250 CE2 PHE A 290 -9 305 119 756 -57 430 1 00 62 50 c
ATOM 2251 C P E A 290 -9 977 1 8 663 -56 950 1 0 62 84 c
ATOM 2252 LEU A 291 -10 695 125 375 -54 042 1 00 53
ATOM 2253 CA. LEU A 291 -10 94 3 12 6 510 -53 166 1 00 72 27 c
ATOM 2254 C LE A 291 - 2 445 12 6 833 -53 136 1 0 75 76 c
ATOM 2255 O LEU A 291 -13 017 127 025 -52 070 1 00 77 78 0
ATOM 2256 CB LEU A 291 -10 145 127 72 9 -53 62 6 1 00 74 96 c
ATOM 2257 CG LEU A 291 -10 019 128 922 -52 674 1 00 79 02 c
ATOM 2258 CD2 LEU A 291 -10 339 130 257 -53 373 1 00 75 90 c
ATOM 2259 CD1 LEU A 291 -8 632 128 956 -52 040 1 00 82 61 c
ATOM 22 60 ALA A 292 -13 083 126 877 -5 304 1 00 73 8

ATOM 22 61 CA ALA A 292 -14 522 127 119 -54 371 1 00 68 28 c
ATOM 22 62 C ALA A 292 -15 307 25 977 -53 735 1 00 68 67 c
ATOM 22 63 O ALA A 292 -16 347 126 1 7 -53 124 1 00 8 89 0
ATOM 22 64 CB ALA A 292 -14 9 2 127 327 -55 8 1 00 7 09 c
ATOM 2265 ALA A 293 -14 806 124 754 -53 867 1 00 70 26
ATOM 2266 CA ALA A 293 -1 417 123 640 -53 164 1 00 70 c
ATOM 2267 C ALA A 293 -15 180 123 767 -51 660 1 0 71 61 c
ATOM 2268 O ALA A 293 -16 060 123 440 -50 862 1 00 71 13 0
ATOM 2269 CB ALA A 293 -14 882 122 32 7 -53 675 1 00 57 c



ATOM 2270 LYS A 294 -13 994 124 248 -51 284 1 00 70 1 N

ATOM 2271 CA LYS A 294 -13 644 12 4 453 -4 9 87 6 1 00 70 7 C

ATOM 2272 C LYS A 294 - 4 613 12 5 420 -4 9 213 1 0 69 41 C

ATOM 2273 O LYS A 294 -15 210 12 5 114 -48 187 1 00 73 3 5 0

ATOM 22 74 CB LYS A 294 -12 208 124 971 -49 734 I 00 7 2 c

ATOM 2275 N A S A 295 - 4 775 12 6 584 -4 9 822 1 0 70 61 N

ATOM 2276 CA A S A 295 -1 664 12 7 607 -. 294 1 00 77 2 6 c

ATOM 2277 C ASM A 295 -17 08 9 127 10 9 -49 2 I 00 77 99 C

ATOM 2278 O A S A 295 -17 730 127 407 -4 8 114 1 00 78 7 6 O

ATOM 2279 CB ASN A 295 -1 667 12 8 844 -50 198 1 00 7 68 c

ATOM 2280 CG ASN A 2 95 - 311 2 9 499 -50 290 I 00 75 4.3 c

ATOM 2281 OD1 A S A 295 -13 510 129 447 -4 9 352 1 00 74 07 0

ATOM 2 82 ND2 ASN A 2 95 - 4 034 1.30 3 -51 434 1 00 75 8 N

ATOM 2283 LEU A 296 -17 58 9 12 6 362 -50 106 1 00 76 4 9 N

ATOM 2284 CA LEU A 296 - 8 981 125 92 8 -50 063 1 00 71 69 C

ATOM 2285 C LE A 296 - 209 12 5 068 -48 82 6 1 0 68 2 5 c

ATOM 2286 O LEU A 296 -2 0 222 12 5 218 -48 161 1 00 5 8 0

ATOM 22 87 CB LEU A 296 - 37 3 125 175 - 338 I 00 .3 9 c

ATOM 2288 CG LE A 296 -2 0 842 12 4 735 -51 42 6 1 0 7.1 6 c

ATOM 2289 CD1 LEU A 296 -21 791 12 5 924 -51 335 1 00 69 00 c

ATOM 2290 CD2 LEU A 296 -2.1. 093 123 941 -52 699 I 00 7 44 c

ATOM 2291 N SER A 297 -18 248 12 4 206 -4 8 491 1 00 71 35 N

ATOM 2292 CA SER A 297 -18 393 12 3 323 -47 329 1 00 70 81 c

ATOM 2293 C SER A 2 97 -18 371 124 117 -46 02 4 I 00 70 52 C

ATOM 22 94 O SER A 297 -1 013 123 728 -4 5 04 9 1 00 68 72 O

ATOM 22 95 CB SER A 2 97 - 7 .302 122 249 -47 .310 1 00 67 58 C

ATOM 2296 OG SER A 2 97 - 6 021 122 790 -47 051 I 00 2 7 0

ATOM 22 97 ASP A 298 - 7 624 125 221 -4 6 019 1 00 8 07 N

ATOM 22 98 CA A P A 2 98 - 7 642 12 6 169 -44 907 1 00 70 04 C

ATOM 2299 c ASP A 298 -19 072 12 6 698 -44 685 1 00 74 3 9 c

ATOM 2300 O ASP A 298 - 539 126 816 -43 544 1 00 70 0

ATOM 2301 CB A S A 298 - 6 680 12 7 343 -45 167 1 0 7.3 81 c

ATOM 2302 CG ASP A 298 -15 245 127 087 -44 671 1 00 79 77 c

ATOM 2303 OD1 ASP A 298 -14 82 0 125 9 -44 558 I 00 77 8 9 0

ATOM 2304 OD2 A S A 298 - 4 535 12 8 08 6 -44 400 1 0 78 2 8 0

ATOM 2305 ALA A 299 -19 765 12 7 007 -45 782 1 00 7 60 N

ATOM 2306 CA. ALA A 299 -2 2 6 127 533 -45 710 I 00 72 73 C

ATOM 2307 C ALA A 299 -22 152 126 437 -4 5 44 6 1 00 71 62 C

ATOM 2308 O ALA A 299 -2 3 148 12 6 672 -44 765 1 00 72 02 O

ATOM 2309 CB ALA A 2 99 -21 479 128 281 -46 98 6 I 00 74 84 c

ATOM 2310 LE A 300 -21 916 125 244 -45 982 1 00 7 7 N

ATOM 3 . CA LE A 300 -2 2 82 7 12 4 37 -45 753 1 00 65 2 3 C

ATOM 2312 c ILE A 300 -22 80 12 3 791 -44 276 1 00 82 c

ATOM 2313 O ILE A 300 -2 3 839 123 504 -43 67 6 1 00 72 83 0

ATOM 2314 CB ILE A 300 462 122 899 -46 60 1 0 66 2 5 c

ATOM 2315 CGI ILE A 300 -22 65 9 12 3 189 -48 094 1 00 93 c

ATOM 2316 CG ILE A 300 -2.3 30 121 697 -4 6 204 I 00 04 c

ATOM 2317 C ILE A 300 207 122 052 -4 9 015 1 0 66 8 c

ATOM 2318 LEU A 301 -21 622 12 3 863 -4 3 678 1 00 72 7 N

ATOM 2319 CA. LEU A 301 -2 453 123 44 7 -42 293 I 00 72 2 7 C

ATOM 2320 C LE A 301 -22 177 12 4 378 - 1 326 1 00 73 10 C

ATOM 2321 O LEU A 301 — '2 910 12 3 926 -40 452 1 00 76 47 O

ATOM 2322 CB LEU A 301 - 9 969 2 3 .380 -4.1 930 I 00 74 c

ATOM 2323 CG LEU A 301 -1 638 122 407 -4 0 797 1 00 70 01 c

ATOM 2324 GDI LEU A 30 - 9 .398 12.1. 008 -4 .360 1 00 73 40 c

ATOM 2325 CD2 LEU A 301 -18 450 122 885 -.3 9 990 I 00 67 92 c

ATOM 2326 LEU A 302 -21 958 125 675 - 480 1 00 4 6 N

ATOM 32 7 CA LEU A 302 -2 2 604 12 6 653 -40 6 1 00 78 82 C

ATOM 2328 c LEU A 302 -2 4 126 12 6 551 -40 691 1 00 83 2 c

ATOM 2329 O LEU A 302 -2 4 796 126 439 -3 9 668 1 00 87 4 0

ATOM 2330 CB LEU A 302 169 12 8 072 -40 98 9 1 0 76 3 c

ATOM 2331 CG LEU A 302 -21 017 128 709 -40 213 1 00 75 69 c

ATOM 2332 CD1 LEU A 302 - 72 6 127 92 7 -40 387 I 00 77 42 c



ATOM 2 3 3 3 CD2 LEU A 302 - 2 0 .. 8 2 6 1 3 0 .. 1 4 8 - 4 0 .. 6 6 3 1 .. 0 0 8 1 .. 2 8 c
ATOM 2 3 3 4 SER A 3 0 3 --2 4 ., 6 5 4 1 2 6 .. 5 7 1 - 4 ., 9 1 0 1 ,. 0 0 8 4 .. 3 9
ATOM 2 3 3 5 CA SER A 3 0 3 - 2 6 .. 0 8 8 1 2 6 ., 6 8 4 - 4 2 . 6 1 1 ,. 0 0 8 0 ,. 2 4 c
ATOM 2 3 3 6 c SER A 3 0 3 - 2 6 .. 8 9 6 1 2 5 .. 6 1 7 - 4 1 . 4 4 2 1 .. 0 0 8 2 .. 4 3 c
ATOM 2 3 3 7 0 SER A 3 0 3 - 2 8 ., 0 0 3 1 2 5 . 8 7 6 - 4 0 ., 9 6 5 1 ,. 0 0 8 4 ., 2 5 0
ATOM 2 3 3 8 CB SER A 3 0 3 - 2 6 .. .35 5 1 2 6 ., 6 1 8 - 4 3 . 6 6 5 1 ,. 0 0 7 9 ,. 0 4 c
ATOM 2 3 3 9 OG SER A 3 0 3 - 2 7 .. 7 4 6 1 2 6 ., 62 7 - 4 3 . 9 4 1 1 ,. 0 0 9 6 ,. 8 5 0
ATOM 2 3 4 0 N ASP A 3 0 4 - 2 6 ., 3 2 3 1 2 4 . 4 2 3 - 4 ., 3 6 5 1 ,. 0 0 8 2 ., 3 3
ATOM 2 3 4 1 C A A 3 0 4 --2 6 .. 9 4 0 1 2 3 .. 3 8 8 - 3 9 . 1 9 7 1 ,. 0 0 8 3 .. 6 7 c
ATOM 2 3 4 2 CA ASP A 3 0 4 - 2 6 .. 9 6 2 1 2 3 ., 2 8 0 - 4 0 . 7 2 3 1 ,. 0 0 8 4 ,. 9 4 c
ATOM 2 3 4 3 O A A 3 0 4 - 2 7 ., 8 6 8 1 2 2 .. 9 5 5 -.3 8 ., 5 2 I ,. 0 0 8 4 .. 7 9 0
ATOM 2 3 4 4 CB A A 3 0 4 - 2 6 .. 2 6 4 1 2 1 . 9 8 8 - 4 1 . 1 6 1 1 ,. 0 0 8 4 .. 0 3 c
ATOM 2 3 4 5 CG A P A 3 0 4 - 2 7 . 2 2 4 1 2 0 ., 8 2 6 - 4 . 3 2 6 1 ,. 0 0 9 4 ,. 9 2 c
ATOM 2 3 4 6 OD1 ASP A 3 0 4 - 2 8 .. 3 1 6 1 2 0 . 8 5 4 - 4 0 .. 7 0 7 1 .. 0 0 9 7 .. 7 1 0
ATOM 2 3 4 7 OD2 ASP A 3 0 4 - 2 6 ., 8 7 7 1 1 9 .. 8 7 8 - 4 2 ., 0 7 5 1 ,. 0 0 9 8 .. 1 2 0
ATOM 2 3 4 8 LE A 3 0 5 - 2 5 .. 8 6 8 1 2 3 ., 9 7 5 - 3 8 . 6 7 7 1 ,. 0 0 8 4 ,. 3 4
ATOM 2 3 4 9 c LE A 3 0 5 - 2 6 .. 0 4 9 1 2 5 . 2 2 4 - 3 6 . 5 9 8 1 .. 0 0 8 5 .. 6 0 c
ATOM 2 3 5 0 CA. ILE A 3 0 5 - 2 5 ., 5 6 1 1 2 3 . 9 3 0 - 3 7 ., 2 4 5 1 ,. 0 0 8 5 ., 0 2 C
ATOM 2 3 5 O ILE A 3 0 5 - 2 6 .. 1 3 5 1 2 5 ., 3 4 6 - 3 . .37 1 1 ,. 0 0 8 6 ,. 4 9 O
ATOM 2 3 5 2 CB ILE A 3 0 5 - 2 4 .. 0 2 2 1 2 3 ., 6 6 5 - 3 7 .. 0 2 5 1 ,. 0 0 8 ,. 8 3 c
ATOM 2 3 5 3 CGI ILE A 3 0 5 - 2 3 ., 7 6 1 1 2 2 . 1 5 7 - 3 6 ., 8 8 7 1 ,. 0 0 73 ., 8 6 c
ATOM 2 3 5 4 CG2 ILE A 3 0 5 - 2 3 .. 4 4 1 1 2 4 .. 3 9 8 - 3 5 . 8 2 0 1 ,. 0 0 7 3 .. 9 9 c
ATOM 2 3 5 5 CD1 ILE A 3 0 5 - 2 4 .. 3 1 5 1 2 1 ., 3 1 6 - 3 8 . 0 2 9 1 ,. 0 0 6 8 ,. 2 9 c
ATOM 2 3 5 6 O L A 3 0 6 - 2 6 ., 8 7 1 2 8 .. 1 9 2 -.3 9 ., 2 9 1 I ,. 0 0 8 7 .. 2 1 0
ATOM 2 3 5 7 LE A 3 0 6 - 2 6 .. 4 3 4 1 2 6 .. 1 6 7 - 3 7 . 4 5 1 1 ,. 0 0 8 3 .. 5 4
ATOM 3 5 8 CA LEU A 3 0 6 - 2 6 . 92 0 1 2 7 ., 4 5 8 - 3 7 . 0 0 8 1 ,. 0 0 8 0 ,. 7 c
ATOM 2 3 5 9 C LEU A 3 0 6 - 2 7 ., 4 0 5 2 8 .. 2 9 3 -.3 8 ., 8 9 I ,. 0 0 8 6 .. 7 0 c
ATOM 2 3 6 0 CB LEU A 3 0 6 - 2 5 ., 8 2 6 1 2 8 .. 2 0 6 - 3 6 ., 2 3 9 1 ,. 0 0 7 7 .. 4 4 c
ATOM 2 3 6 1 CG LEU A 3 0 6 - 2 4 . 382 1 2 8 ., 1 8 5 - 3 6 . 7 4 9 1 ,. 0 0 7 9 ,. 8 7 c
ATOM 2 3 62 C D 2 LEU A 3 0 6 - 2 3 .. 4 3 1 1 2 8 . 5 0 6 - 3 5 . 6 1 9 1 .. 0 0 7 4 .. 9 9 c
ATOM 2 3 6 3 CD1 LEU A 3 0 6 - 2 4 ., 1 5 3 1 2 9 .. 1 4 0 - 3 7 ., 9 1 8 1 ,. 0 0 8 2 .. 6 9 c
ATOM 2 3 6 4 O AP.G A 3 0 7 - 2 9 .. 0 5 9 1 3 1 ., 5 9 4 - 3 7 . 1 9 4 1 ,. 0 0 8 7 ,. 8 0
ATOM 2 3 6 5 ARG A 3 0 7 - 2 8 .. 4 2 8 1 2 9 . 1 1 1 - 3 7 . 9 5 9 1 .. 0 0 8 5 .. 5 1
ATOM 2 3 6 6 CA. ARG A 3 0 7 - 2 8 ., 9 0 0 3 0 . 0 2 7 - 3 8 ., 9 8 4 1 ,. 0 0 8 9 ., 4 0 c
ATOM 2 3 6 7 C AP.G A 3 0 7 - 2 9 .. 4 5 7 1 3 1 ., 2 6 6 - 3 8 . 3 1 2 1 ,. 0 0 8 8 ,. 2 6 c
ATOM 2 3 6 8 CB ARG A 3 0 7 - 2 9 .. 9 5 3 1 2 9 ., 3 6 3 - 3 9 . 8 7 8 1 ,. 0 0 9 5 ,. 3 6 c
ATOM 2 3 6 9 O LYS A 3 1 4 - ., 7 4 9 3 5 . 9 5 - 3 3 ., 7 3 4 1 ,. 0 0 7 2 ., 8 8 0
ATOM 2 3 7 0 LYS A 3 1 4 - 2 2 .. 2 9 2 1 3 7 . 9 0 6 - 3 5 . 3 6 0 1 ,. 0 0 6 7 .. 5 1
ATOM 2 3 7 1 CA LYS A 3 1 4 - 2 0 . 9 4 0 1 3 7 ., 7 - 3 4 . 8 4 1 1 ,. 0 0 6 8 ,. 3 0 c
ATOM 2 3 7 2 C LYS A 3 4 - 2 0 ., 8 2 3 .. 5 3 5 -.3 3 ., 8 5 9 I ,. 0 0 7 5 .. 9 4 c
ATOM 2 3 7 3 CB LYS A 3 1 4 - 2 0 ., 4 6 0 1 3 9 .. 002 - 3 4 ., 1 6 7 1 ,. 0 0 6 9 .. 8 8 c
ATOM 2 3 7 4 O ALA A 3 1 5 - 2 4 . 2 2 6 1 3 4 ., 0 4 0 - 3 2 . 2 0 1 1 ,. 0 0 6 0 ,. 1 6 0
ATOM 2 3 7 5 ALA A 3 5 - 2 1 .. 92 2 1 3 6 . 2 2 5 - 3 3 . 1 7 2 1 .. 0 0 7 5 .. 5 4
ATOM 2 3 7 6 CA ALA A 3 1 5 - 2 2 ., 0 4 1 1 3 5 .. 0 1 5 -32 ., 3 4 1 1 ,. 0 0 6 3 .. 1 4 c
ATOM 2 3 7 7 C ALA A 3 1 5 - 2 3 .. 1 8 2 1 .3 4 ., 3 7 -32 . 8 4 3 1 ,. 0 0 6 ,. I 9 c
ATOM 2 3 7 8 CB ALA A 3 5 - 2 2 .. 2 6 9 1 3 5 . 3 7 5 - 3 0 . 8 8 5 1 .. 0 0 5 6 .. 9 5 c
ATOM 2 3 7 9 N PRO A 3 1 6 - 2 2 ., 9 7 4 3 3 . 4 7 9 - 3 3 ., 9 9 0 1 ,. 0 0 6 3 ., 6 9 N
ATOM 2 3 8 0 CA PRO A 3 6 - 2 3 .. 9 8 9 1 .32 ., 7 2 5 - 3 4 . 7 4 3 1 ,. 0 0 6 3 ,. 2 1 C
ATOM 2 3 8 1 c PRO A 3 1 6 - 2 4 .. 6 8 8 1 3 1 ., 6 0 0 - 3 3 . 9 5 7 1 ,. 0 0 6 6 ,. 1 6 c
ATOM 2 3 8 2 0 PRO A 3 1 6 - 2 5 ., 9 0 5 1 3 1 . 4 4 0 - 3 4 ., 0 9 0 1 ,. 0 0 6 9 ., 0 .1 0
ATOM 2 3 8 3 CB PRO A 3 1 6 - 2 3 .. 1 8 9 1 3 2 . 1 3 2 - 3 5 . 9 0 5 1 ,. 0 0 6 9 .. 5 6 c
ATOM 2 3 8 4 CG PRO A 3 1 6 - 2 1 .. 9 6 2 1 3 2 ., 9 5 7 - 3 5 . 9 9 7 1 ,. 0 0 6 9 ,. 0 8 c
ATOM 2 3 8 5 C PRO A 3 - 2 1 ., 6 4 4 3 3 . 382 -.3 4 ., 6 I ,. 0 0 6 6 .. 1 9 c
ATOM 2 3 8 6 LEU A 3 1 7 - 2 3 .. 9 3 6 1 3 0 . 8 3 1 - 3 3 . 1 7 1 1 ,. 0 0 62 .. 7 1
ATOM 3 8 7 CA LEU A 3 7 - 2 4 . 5 0 5 1 2 9 ., 7 2 0 - 3 2 . 4 0 5 1 ,. 0 0 6 0 ,. 3 8 C
ATOM 2 3 8 8 C LEU A 3 7 - 2 5 ., 3 9 7 3 0 . 2 2 2 - 3 1 ., 2 9 3 I ,. 0 0 6 0 .. 6 2 C
ATOM 2 3 8 9 O LEU A 3 1 7 - 2 6 ., 5 5 0 1 2 9 . 8 0 6 - 3 1 ., 1 7 3 1 ,. 0 0 5 5 .. 0 4 0
ATOM 2 3 9 0 CB LEU A 3 7 - 2 3 . 4 0 7 1 2 8 ., 8 4 8 - 3 1 . 7 9 6 1 ,. 0 0 5 9 ,. 2 9 c
ATOM 2 3 9 1 CG LEU A 3 1 7 - 2 3 .. 9 3 0 1 2 7 . 6 9 8 - 3 0 . 9 3 7 1 .. 0 0 5 7 .. 8 1 c
ATOM 2 3 92 CD1 LEU A 3 1 7 - 2 4 ., 4 2 4 1 2 6 . 5 6 7 - 3 1 ., 8 2 4 1 ,. 0 0 5 5 .. 2 9 c
ATOM 2 3 9 3 CD2 LEU A 3 7 . 8 6 7 1 2 7 ., 9 6 - 2 9 . 9 6 7 1 ,. 0 0 5 3 ,. 8 0 c
ATOM 2 3 9 4 SER A 3 1 8 - 2 4 .. 832 1 3 1 . 1 0 0 - 3 0 . 4 6 4 1 .. 0 0 5 9 .. 0 4
ATOM 2 3 9 5 CA. SER A 3 1 8 - 2 5 ., 5 5 6 1 3 1 . 6 6 9 - 2 9 ., 3 4 9 1 ,. 0 0 5 5 ., 5 4 C



ATOM 2396 c SER A 318 -2 6 ..812 132..386 -2 9 ..82 8 1 ,.00 57 ..81 c

ATOM 2397 O SER A 318 --2 7 .,84 6 132..316 -2 9 .,17 3 1 ,.00 53..42 O

ATOM 2398 CB SER A 318 -24. .666 1.32.,620 -2 8 .566 ..00 55,.64 c
ATOM 2399 OG SER A 318 -2 3 ..72 0 131.,880 -2 7 .,835 1 ,.00 58..34 0

ATOM 2400 N ALA A 319 -2 6 .,72 0 133. 046 -.30.,981 1 ,.00 53..4 5

ATOM 2401 CA ALA A 3 9 -2 7 ..880 1.3.3.,696 -31. .560 1 ..00 57 , c
ATOM 2402 c ALA A 3 -2 8 ..895 132.,64 9 -32. .003 1 ,.00 55,.7 1 c
ATOM 2403 0 ALA A 319 -30. ,098 132. 7 9 7 -.3.1 .,7 94 1 ,.00 60.,92 0

ATOM 2404 CB ALA A 319 -2 7 ..474 134.,582 -32.,713 1 ,.00 56..53 c
ATOM 2405 SER A 32 0 -2 8 ..406 131.,57 9 -32. 608 1 ,.00 60,.92

ATOM 2406 CA SER A 320 -29. ,271 130. 482 -.32.,998 I ,.00 59..27 C

ATOM 2407 C SER A 32 0 -2 9 ..972 129.,87 7 -31.,781 1 ,.00 57 ..4 0 C

ATOM 2408 O SER A 320 -31. 147 12 9 .,537 -31. 834 1 ,.00 58 ,.7 0 O

ATOM 2409 CB SER A 32 0 -2 8 ..465 129.,429 -33.,741 1 ,.00 63..24 c
ATOM 2410 OG SER A 320 -2 9 .,24 9 128. 2 7 6 -33.,996 1 ,.00 76..85 0

ATOM 2411 M E A 321 -29. 2 52 12 9 .,771 -30. 673 1 ..00 57 ,. 5

ATOM 2412 CA M E A 321 -2 9 .,82 4 129.,225 -2 9 .,452 1 ,.00 54 ..45 c
ATOM 2413 C M A 3 -30. ,809 130. 220 -2 8 .,862 1 ,.00 56..07 c
ATOM 2414 O M E A 321 -31. 7 93 12 9 .,835 -2 8 .2 32 1 ..00 57 ,.64 0

ATOM 2415 CB MET A 321 -2 8 .726 12 8 .,88 5 -2 8 .438 1 ,.00 56,.04 c
ATOM 2416 CG M A 3 -2 7 .,84 7 127 .702 -2 8 .,840 1 ,.00 48..2.3 c
ATOM 2417 SD M E A 321 -2 8 .,774 126.,185 -2 8 .,727 1 ,.00 56..87 S

ATOM 2418 CE MET A 321 -2 7 .630 124.,97 7 -2 9 .388 1 ,.00 55,.95 c
ATOM 2419 N L E A 322 -30. ,54 9 131. 50 6 -29. ,068 I ,.00 56..26 N

ATOM 2420 CA L E A 322 -31.,479 132.,519 -2 8 .,602 1 ,.00 54 ..62 c
ATOM 2421 C ILE A 322 -32. 772 1.32.,485 -29. 424 1 ,.00 54 ,.60 c
ATOM 2422 O ILE A 322 -33. ,87 5 132. 502 -28. ,867 I ,.00 56..65 0

ATOM 2423 CB ILE A 322 -30.,871 133. 906 -2 8 .,655 1 ,.00 53..12 c
ATOM 2424 CGI ILE A 322 -29. 825 1.34.,034 -2 7 .569 1 ,.00 4 9 ,.34 c
ATOM 2425 CG2 ILE A 322 -31.,953 134.,97 0 -2 8 .,411 1 ,.00 51 ..29 c
ATOM 2426 CD1 ILE A 322 -2 8 .,97 7 135. 2 6 9 -2 7 .,711 1 ,.00 53..81 c
ATOM 2427 LYS A 32 3 -32. 635 1.32.,420 -30. 739 1 ..00 52 ,. 8

ATOM 2428 CA LYS A 32 3 -33.,805 132.,337 -31. ,594 1 ,.00 54 ..95 c
ATOM 2429 C LYS A 323 -34. ,691 131. 197 -.3.1 .,118 1 ,.00 57 ..55 c
ATOM 2430 O LYS A 32 3 -35. 880 131.,383 -30. 907 1 ..00 59,.84 0

ATOM 2431 CB LYS A 32 3 - 3 3 .408 132.,138 - 3 3 .056 1 ,.00 54 ,.90 c
ATOM 2432 N ARG A 324 -34. ,07 7 130. 036 -.30.,897 1 ,.00 60..44 N

ATOM 2433 CA ARG A 324 -34.,759 128.,82 0 -30.,449 1 ,.00 54 ..80 c
ATOM 2434 C ARG A 324 -35. 495 12 8 .,97 0 -29. 1 8 1 ,.00 53 ,.39 c
ATOM 2435 O ARG A 324 - 3 6 .,57 4 2 8 .425 -28. ,921 I ,.00 55..83 0

ATOM 2436 CB ARG A 324 -33.,7 38 12 7 .686 -30.,342 1 ,.00 58..31 c
ATOM 2437 CG ARG A 324 -34. 173 12 6 .,52 7 -29. 493 1 ,.00 55 ,.01 c
ATOM 2438 C D ARG A 32 4 -33.,121 12 5 .,449 -2 9 .,499 1 ,.00 55..87 c
ATOM 2439 E ARG A 324 -32.,80 3 125. 003 -30.,84 6 1 ,.00 55..38

ATOM 2440 C Z ARG A 32 4 -32. 004 12.3.,97 3 -31. 122 1 ..00 66,. 0 c
ATOM 2441 -Il ARG A 32 4 -31.,436 123.,272 -30..143 1 ,.00 58..13

ATOM 2442 2 ARG A 324 - 3 .,775 123. 639 -.32.,386 1 ,.00 69..90 N

ATOM 2443 TYR A 32 5 -34. 899 12 9 .,708 -2 8 .2 02 1 ..00 52 ,.06

ATOM 2444 CA TYR A 32 5 -35. 535 129.,981 -2 6 .932 1 ,.00 58,.17 c
ATOM 2445 C TYR A 325 - 3 6 .,7 6 6 130. 902 -2 7 ., 7 1 ,.00 60..13 c
ATOM 2446 O TYR A 32 5 -37.,80 9 130.,702 -2 6 .,467 1 ,.00 53..25 0

ATOM 2447 CB TYR A 32 5 -34. 513 130.,593 -2 5 .970 1 ,.00 54 ,.34 c
ATOM 2448 CG TYR A 325 -35. , 0 8 131. 172 -24. ,7 6 I ,.00 56..44 c
ATOM 2 4 4 9 CD1 TYR A 32 5 -35.,269 130..397 -2 3 .,581 1 ,.00 56..00 c
ATOM 2450 CD2 TYR A 32 5 -35. 507 1.32.,506 -24 .665 1 ,.00 62 ,.46 c
ATOM 2 4 51 CE1 TYR A 325 -35. ,80 9 130. 92 7 -22. ,422 I ,.00 59..10 c
ATOM 2452 CE2 TYR A 325 -3 6 .,054 133. 049 -2 3 .,516 1 ,.00 64 ..85 c
ATOM 2453 C TYR A 32 5 -36. 203 1.32.,254 -2 2 .395 1 ,.00 66 ,.33 c
ATOM 2454 OH TYR A 32 5 -36 .,746 132.,794 -21. ,248 1 ,.00 70..14 0

ATOM 2455 ASP A 326 -3 6 .,628 131. 895 -2 8 .,001 1 ,.00 59..86

ATOM 2456 CA A S A 32 6 -37. 731 1.32.,80 6 -2 8 ..35 9 1 ..00 60,. c
ATOM 2457 c ASP A 32 6 -38.,895 132.,04 7 -2 8 ..987 1 ,.00 61 ..70 c
ATOM 2458 O ASP A 326 -40. ,04 132. 162 -2 8 .,541 1 ,.00 57 ..96 0



ATOM 2459 CB ASP A 32 6 -37. .262 133. .890 -2 9 ..333 1 ,.00 50..58 c
ATOM 2460 CG ASP A 326 --3 6 .,34 9 134. .902 -2 8 .,688 1 ,.00 51 ..03 c
ATOM 2 4 6 OD1 A S A 32 6 - 3 6 ..443 1.35.,08 -2 7 ..461 1 ..00 54 ,.84 0

ATOM 2462 OD2 ASP A 32 6 - 3 5 ..541 135. ,532 -2 9 ..408 1 ,.00 52 ..6 5 0

ATOM 2463 N GLU A 32 7 -38, ,593 131. 271 -30. ,02 4 1 ,.00 57 ..18 N

ATOM 2464 CA GLU A 32 7 - 3 9 ..613 1.30.,472 -30. .699 1 ..00 6.3,.04 c
ATOM 2465 c GLU A 32 7 - 4 0 ..283 129. ,47 9 -2 9 ..7 61 1 ,.00 63,.61 c
ATOM 2466 0 GLU A 32 7 - .,495 129. 261 -29. ,850 1 ,.00 7 ..00 0

ATOM 2 4 67 CB GLU A 32 7 -3 9 ..017 129. ,731 -31.,890 1 ,.00 56..85 c
ATOM 2468 CG GLU A 32 7 -38. .32 7 130. ,660 -32. .838 1 ,.00 6 ,.40 c
ATOM 2469 C D GLU A 327 -38. ,235 130. .098 -.34.,22 4 I ,.00 66..07 c
ATOM 2470 OE1 GLU A 32 7 -38..896 129. .065 -34.,479 1 ,.00 66..09 0

ATOM 2 4 71 OE2 GLU A 32 7 -37. 505 130. ,696 -35. 051 1 ,.00 65 ,.42 0

ATOM 2472 H S A 32 8 - 3 9 .,501 128. ,87 5 -2 8 .,87 0 1 ,.00 60..06 N

ATOM 2473 CA HIS A 328 -4 0 .,065 12 7 ..97 7 -2 7 .,868 1 ,.00 62 ..05 C

ATOM 2474 C H S A 32 8 -41 ..07 8 12 8 .,785 -2 7 ..05 6 1 ..00 58,.42 C

ATOM 2475 O H S A 32 8 - 42 ..139 128. ,288 -2 6 ..712 1 ,.00 58..96 0

ATOM 2476 CB HIS A 328 -38. ,959 127 .35 6 -2 6 .,984 1 ,.00 57 ..18 c
ATOM 2477 CG H S A 32 8 - 3 9 ..463 12 6 .,498 -2 5 ..85 6 1 ..00 55,. 6 c
ATOM 2478 D 1 HIS A 32 8 -38. .987 12 5 .,228 -2 5 ..621 1 ,.00 60,.92 N

ATOM 2 4 7 9 CD2 HIS A 328 -40. ,366 126. 741 -24. ,87 5 1 ,.00 55..18 C

ATOM 2480 CE1 HIS A 32 8 -3 9 .,588 12 4 .,716 -2 4 .,561 1 ,.00 54 ..20 C

ATOM 2481 E 2 HIS A 32 8 - 4 0 ..430 12 5 .,614 -2 4 ..089 1 ,.00 56,.54 N

ATOM 2 4 82 N H S A 329 -40. ,768 130. .044 -26. ,784 I ,.00 57 ,.87 N

ATOM 2483 CA HIS A 32 9 -41 .,709 130. .868 -2 6 .,04 5 1 ,.00 64 ..59 C

ATOM 2484 C H A 329 -42 .983 131. ,218 -26. 832 1 ,.00 62 ,.7 9 C

ATOM 2485 O H S A 329 -44 .,082 131. .05 6 -26. ,310 I ,.00 57 ,.22 0

ATOM 2486 CB HIS A 329 -41 .,065 132. .160 -2 5 .,582 1 ,.00 61 ..07 c
ATOM 8 7 CG H A 329 -42 .025 133. ,068 -24 .880 1 ,.00 67 ,.93 c
ATOM 2488 ND1 H S A 32 9 - 42 .,657 134. ,119 -2 5 .,510 1 ,.00 63.. 4 N

ATOM 2489 CD2 HIS A 329 -42.,486 133. .058 -2 3 .,607 1 ,.00 65..85 C

ATOM 2490 C H S A 32 9 - 4 3 ..447 1.34.,733 -24. .649 1 ..00 6 ,.37 C

ATOM 2491 N E 2 H S A 32 9 - 4 3 ..362 134. ,109 -2 3 ..487 1 ,.00 68..54 N

ATOM 2 4 92 N GLN A 330 -42. ,82 6 131. 705 -2 8 .,064 1 ,.00 62 ..85 N

ATOM 2 4 93 CA GL A 330 - 4 3 ..969 131. ,97 4 -2 8 ..930 1 ..00 6.3,.07 C

ATOM 2494 c GLN A 330 - 4 4 ..870 130. ,770 -2 8 ..942 1 ,.00 68,.41 c
ATOM 2495 O GLN A 330 - 4 6 .,037 130. 838 -2 8 .,555 1 ,.00 70..23 0

ATOM 2496 CB GLN A 330 -4 3 .,549 132. ,265 -30.,369 1 ,.00 67 ..42 c
ATOM 9 7 CG GLN A 330 -42 .665 133. ,467 -30. 567 1 ,.00 69 ,.62 c
ATOM 2498 C GLN A 330 -41 .,883 133...385 -31. ,867 I ,.00 74 ..50 c
ATOM 2499 OE1 GLN A 330 -42.,014 132. .415 -32.,634 1 ,.00 73..84 0

ATOM 2500 N E 2 GLN A 330 - 4 .052 134. ,397 -32. 1 1 ,.00 70 ,.16 N

ATOM 2501 N ASP A 331 - 4 4 .,291 129. ,658 -2 9 ..37 7 1 ,.00 65..68 N

ATOM 2502 CA ASP A 331 -4 5 .,036 128. .437 -2 9 .,62 7 1 ,.00 66..33 C

ATOM 2503 C A S A 331 - 4 5 ..632 12 7 .,8 -2 8 ...360 1 ..00 65,.68 C

ATOM 2504 O ASP A 331 - 4 6 ..586 127 .,087 -2 8 ..439 1 ,.00 65..38 O

ATOM 2505 CB ASP A 331 -44 .,135 127 .4 -30. ,32 4 1 ,.00 6 ..4 5 C

ATOM 2506 CG A S A 331 - 4 3 ..7 12 7 .,87 3 -31. .712 1 ..00 70,.46 C

ATOM 2507 OD1 ASP A 331 - 4 3 ..759 129. ,095 -32. .005 1 ,.00 73,.88 O

ATOM 2508 OD2 ASP A 331 - 4 3 .,330 127 .003 -32. ,517 1 ,.00 68..92 O

ATOM 2509 N LEU A 332 -4 5 .,07 5 128. ,170 -2 7 .,196 1 ,.00 66..64 N

ATOM 2510 CA LEU A 332 - 4 5 ..666 12 7 .,708 -2 5 ..94 4 1 ,.00 63,.05 c
ATOM 2511 C LEU A 332 -46. ,87 6 2 8 ..590 -2 5 .,678 I ,.00 64 ..36 c
ATOM 2512 O LEU A 332 -4 7 .,94 5 128. .097 -2 5 .,34 0 1 ,.00 65..04 0

ATOM 2513 CB LEU A 332 -44 .669 12 7 .,75 6 -24 .775 1 ,.00 55 ,.7 4 c
ATOM 2514 CG LEU A 332 - 4 5 ., 2 2 7 ..222 -2.3.,397 I ,.00 59..30 c
ATOM 2515 CD1 LEU A 332 -4 5 .,591 125. .775 -2 3 .,461 1 ,.00 53..39 c
ATOM 2516 CD2 LEU A 332 -44 .046 12 7 .,37 5 -2 2 .317 1 ,.00 4 9 ,. 4 c
ATOM 2517 N THR A 333 - 4 6 .,692 129. ,896 -2 5 ..848 1 ,.00 61 ..67 N

ATOM 2518 CA THR A 333 -4 7 .,7 62 130. .875 -2 5 .,6 1 1 ,.00 63..81 C

ATOM 2519 C T R A 333 -48. .998 1.30.,551 -2 6 ..483 1 ..00 68,. 0 C

ATOM 2520 O THR A 333 -50. .096 130. ,406 -2 5 ..947 1 ,.00 71 ..80 0

ATOM 2521 CB THR A 333 - 4 7 .,291 132. 298 -2 5 .,97 1 ,.00 6 .,39 c



ATOM 2 522 OG1 THR A 3 3 3 - 4 6 .. 3 2 7 1 3 2 .. 7 1 8 - 2 5 .. 0 0 0 1 .. 0 0 5 7 .. 8 1 O
ATOM 2 5 2 3 CG2 THR A 3 3 3 --4 8 ., 4 8 1 1 3 3 . 2 8 5 - 2 5 ., 9 7 7 1 ,. 0 0 6 1 .. 3 1 C
ATOM 2 5 2 4 LE A 3.3 4 - 4 8 .. 8 0 4 1 .3 0 ., 4 2 2 - 2 7 . 7 9 3 1 .. 0 0 6 4 ,
ATOM 2 5 2 5 CA LEU A 3 3 4 - 4 9 .. 8 7 0 1 3 0 . 0 0 6 - 2 8 . 6 9 6 1 .. 0 0 6 9 .. 9 9 c
ATOM 2 5 2 6 C L A 3 3 4 - 5 0 ., 5 1 2 1 2 8 . 7 0 9 - 2 8 ., 2 3 0 1 ,. 0 0 7 2 ., 3 5 c
ATOM 2 5 2 7 O LE A 3.3 4 - 5 1 .. 7 3 3 1 2 8 ., 5 5 4 - 2 8 . 2 9 1 1 .. 0 0 7 7 ,. 2 6 0
ATOM 2 5 2 8 CB LEU A 3 3 4 - 4 9 .. 3 4 5 1 2 9 ., 8 2 5 - 3 0 . 1 2 8 1 ,. 0 0 6 7 ,. 0 1 c
ATOM 2 5 2 9 CG LEU A 3 3 4 - 5 0 ., 4 3 4 1 2 9 . 3 7 3 - 3 ., 1 0 7 1 ,. 0 0 7 1 ., 4 6 c
ATOM 2 5 3 0 GDI LE A 3 3 4 - 5 1 .. 4 6 7 1 3 0 . 4 9 3 - 3 1 . 2 4 2 1 ,. 0 0 6 7 .. 6 7 c
ATOM 2 5 3 1 CD2 LEU A 3 3 4 - 4 9 .. 8 8 9 1 2 8 ., 9 5 5 -32 . 4 6 9 1 ,. 0 0 62 ,. 0 7 c
ATOM 2 5 3 2 N LEU A 3 3 - 4 9 ., 6 7 6 2 7 . 7 8 9 - 2 7 ., 7 5 7 1 ,. 0 0 7 5 .. 0 7 N
ATOM 2 5 3 3 CA LEU A 3 3 5 - 5 0 .. 0 9 5 1 2 6 . 4 3 1 - 2 7 . 4 0 8 1 ,. 0 0 7 3 .. 8 5 c
ATOM 2 5 3 4 C LEU A 3 3 5 - 5 0 . 9 6 9 1 2 6 ., 3 8 4 - 2 6 . 1 5 9 1 ,. 0 0 7 2 ,. 3 2 c
ATOM 2 5 3 5 O LEU A 3 3 5 - 5 1 .. 8 7 2 1 2 5 . 5 5 9 - 2 6 . 0 6 2 1 .. 0 0 7 1 .. 1 9 0
ATOM 2 5 3 6 CB LEU A 3 3 5 - 4 8 ., 8 6 3 1 2 5 . 5 4 3 - 2 7 ., 2 1 1 1 ,. 0 0 73 .. 7 2 c
ATOM 2 5 3 7 CG LEU A 3.3 5 - 4 8 .. 9 9 3 1 2 4 ., 0 2 6 - 2 7 . 2 0 8 1 .. 0 0 7 7 ,. 5 8 c
ATOM 2 5 3 8 CD1 LEU A 3 3 5 - 4 9 .. 2 3 7 1 2 3 . 5 2 0 - 2 5 . 8 0 5 1 .. 0 0 7 4 .. 7 9 c
ATOM 2 5 3 9 CD2 LEU A 3 3 5 - 5 0 ., 1 0 2 1 2 3 . 5 9 4 - 2 8 ., 1 5 1 1 ,. 0 0 7 8 ., c
ATOM 2 5 4 0 O LYS A 3.3 6 - 5 3 .. 9 0 8 1 2 7 ., 3 4 4 - 2 3 . 9 0 7 1 .. 0 0 7 7 ,. 8 3 0
ATOM 2 5 4 1 LYS A 3 3 6 - 5 0 .. 6 8 9 1 2 7 ., 2 4 8 - 2 5 . 1 9 2 1 ,. 0 0 6 8 ,. 8 2 N
ATOM 2 5 4 2 CA. LYS A 3 3 6 - 5 . ., 5 0 7 1 2 7 . 2 6 8 - 2 3 ., 9 9 8 1 ,. 0 0 7 2 ., 5 9 C
ATOM 2 5 4 3 C LYS A 3 3 6 -52 .. 8 8 1 1 2 7 . 7 8 7 - 2 4 . 4 1 9 1 ,. 0 0 7 7 .. 3 7 c
ATOM 2 5 4 4 CB LYS A 3 3 6 - 5 0 .. 8 6 3 1 2 8 ., 1 2 0 ~ . 8 9 5 1 ,. 0 0 7 0 .. 3 0 c
ATOM 2 5 4 5 CG LYS A 3 3 6 - 4 9 ., 9 5 3 2 7 . 3 2 3 - 2 1 , 9 4 1 1 ,. 0 0 6 8 .. 7 3 c
ATOM 2 5 4 6 CD LYS A 3 3 6 - 4 8 .. 9 4 2 1 2 8 . 2 1 8 - 2 1 . 2 3 9 1 ,. 0 0 6 4 .. 2 2 c
ATOM 2 5 4 7 CE LYS A 3 3 6 - 4 8 . 1 6 7 1 2 7 ., 4 8 3 - 2 0 . 1 6 3 1 ,. 0 0 5 8 ,. 4 7 c
ATOM 2 5 4 8 NZ LYS A 3 3 6 - 4 7 ., 2 6 6 2 8 . 4 2 1 - 9 ., 4 1 0 1 ,. 0 0 6 0 .. 8 9 N
ATOM 2 5 4 9 O ALA A 3 3 7 - 5 6 ., 1 7 2 1 2 8 . 0 9 3 - 2 6 ., 1 1 1 1 ,. 0 0 8 2 .. 2 1 0
ATOM 2 5 5 0 ALA A 3 3 7 - 5 2 . 8 8 5 1 2 8 ., 6 8 0 - 2 5 . 4 0 4 1 ,. 0 0 7 5 ,. 1
ATOM 2 5 5 1 CA ALA A 3 3 7 - 5 . 1 1 5 1 2 9 . 2 9 3 - 2 5 . 8 9 4 1 .. 0 0 7 9 .. 7 4 c
ATOM 2 5 5 2 C ALA A 3 3 7 - 5 5 ., 0 3 7 1 2 8 . 2 7 4 - 2 6 ., 5 5 4 1 ,. 0 0 8 0 .. 1 2 c
ATOM 2 5 5 3 CB ALA A 3.3 7 - 5 3 .. 7 9 8 1 .3 0 ., 4 2 4 - 2 6 . 8 6 8 1 .. 0 0 7 3 ,. 6 6 c
ATOM 2 5 5 4 O LEU A 3 3 8 - 5 7 .. 1 3 6 1 2 5 . 1 8 7 - 2 7 . 6 5 6 1 .. 0 0 7 9 .. 1 7 0
ATOM 2 5 5 5 N LEU A 3 3 8 - 5 4 ., 5 5 5 1 2 7 . 6 1 3 - 2 7 ., 6 0 5 1 ,. 0 0 7 7 ., 7 0 N
ATOM 2 5 5 6 CA LEU A 3.3 8 - 5 .. .37 9 1 2 6 ., 6 5 8 - 2 8 . .34 9 1 .. 0 0 7 6 ,. 7 2 c
ATOM 2 5 5 7 c LEU A 3 3 8 - 5 6 .. 0 2 3 1 2 5 ., 6 4 3 - 2 7 .. 4 1 0 1 ,. 0 0 7 9 ,. 0 7 c
ATOM 2 5 5 8 CB LEU A 3 3 8 - 5 4 ., 5 6 2 1 2 5 . 9 3 4 - 2 9 ., 4 2 8 1 ,. 0 0 7 4 ., 2 1 c
ATOM 2 5 5 9 CG LEU A 3 3 8 - 5 3 . 7 9 1 1 2 6 . 8 2 3 - 3 0 . 4 1 1 1 ,. 0 0 7 7 .. 8 5 c
ATOM 2 5 6 0 GDI LEU A 3 3 8 - 5 3 . 3 4 2 1 2 6 ., 0 4 7 - 3 1 . 6 3 0 1 ,. 0 0 8 0 ,. 1 6 c
ATOM 2 5 6 1 CD2 LEU A 3 3 8 - 5 4 ., 6 0 0 2 8 . 0 2 4 -.3 0 ., 8 2 9 1 ,. 0 0 7 6 .. 7 4 c
ATOM 2 5 62 O VAL A 3 3 9 - 5 7 ., 9 5 4 1 2 4 . 5 3 5 - 2 4 ., 1 3 7 1 ,. 0 0 7 4 .. 9 7 0
ATOM 2 5 6 3 VAL A 3 3 9 - 5 5 . 3 3 8 1 2 5 ., 3 1 4 - 2 6 . 3 1 ,. 0 0 7 8 ,. 1 7
ATOM 2 5 6 4 CA VAL A 3 3 9 - 5 5 .. 8 8 7 1 2 4 . 3 9 0 - 2 5 .. 3 3 5 1 .. 0 0 7 8 .. 6 8 c
ATOM 2 5 6 5 C VAL A 3 3 9 - 5 6 ., 9 0 7 1 2 5 . 0 9 1 - 2 4 ., 4 5 7 1 ,. 0 0 7 4 .. 8 7 c
ATOM 2 5 6 6 CB VAL A 3.3 9 - 5 4 .. 7 7 7 1 2 3 ., 7 6 8 - 2 4 . 4 5 1 1 .. 0 0 8 0 ,. 0 5 c
ATOM 2 5 6 7 CGI VAL A 3 3 9 - 5 5 .. 3 6 0 1 2 3 . 1 4 6 - 2 3 . 1 6 3 1 .. 0 0 7 2 .. 4 0 c
ATOM 2 5 6 8 CG VAL A 3 3 9 - 5 3 ., 9 8 1 1 2 2 . 7 4 5 - 2 5 ., 2 5 8 1 ,. 0 0 7 3 ., 5 9 c
ATOM 2 5 6 9 O AP.G A 3 4 0 - 5 9 .. 8 8 1 1 2 7 ., 3 9 7 - 2 3 . 4 3 1 1 .. 0 0 7 5 ,. 1 0 0
ATOM 2 5 7 0 ARG A 3 4 0 - 5 6 .. 6 0 1 1 2 6 ., 3 1 7 - 2 4 . 0 6 6 1 ,. 0 0 7 2 ,. 0 2 N
ATOM 2 5 7 1 CA. ARG A 3 4 0 - 5 7 ., 5 1 5 1 2 7 . 0 5 5 - 2 3 ., 2 2 2 1 ,. 0 0 7 8 ., 6 8 c
ATOM 2 5 7 2 C ARG A 3 4 0 - 5 8 . 7 9 3 1 2 7 . 3 8 9 - 2 3 . 9 9 6 1 ,. 0 0 7 9 .. 2 2 c
ATOM 2 5 7 3 CB ARG A 3 4 0 - 5 6 . 8 4 5 1 2 8 ., 3 1 5 ~ 2 2 . 6 8 6 1 ,. 0 0 7 4 ,. 0 0 c
ATOM 2 5 7 4 CG ARG A 3 4 0 - 5 5 ., 9 9 1 2 8 . 0 6 2 - 2 1 , 4 5 8 1 ,. 0 0 7 3 .. 9 2 c
ATOM 2 5 7 5 CD ARG A 3 4 0 - 5 6 . 3 7 5 1 2 9 . 0 2 7 - 2 0 . 3 5 4 1 ,. 0 0 7 9 .. 4 9 c
ATOM 2 5 7 6 E ARG A 3 4 0 - 5 5 . 5 9 6 1 2 8 ., 8 6 8 - 1 9 . 1 2 6 1 ,. 0 0 8 0 ,. 1 4
ATOM 2 5 7 7 C ARG A 3 4 0 - 5 5 ., 7 6 1 2 7 . 8 7 9 - 1 8 ., 2 5 4 1 ,. 0 0 7 6 .. 1 2 c
ATOM 2 5 7 8 H1 ARG A 3 4 0 - 5 6 ., 6 6 0 1 2 6 . 932 - 1 8 ., 4 8 8 1 ,. 0 0 7 4 .. 0 3 N
ATOM 2 5 7 9 ARG A 3 4 0 - 5 5 . 0 1 2 7 ., 8 3 3 - 1 7 . 1 5 4 1 ,. 0 0 7 0 ,. 1 9
ATOM 2 5 8 0 O GLN A 3 1 - 6 1 . 7 6 1 1 2 6 . 8 1 4 - 2 6 . 7 5 6 1 .. 0 0 8 9 .. 9 8 0
ATOM 2 5 8 1 GL A 3 4 1 - 5 8 ., 6 4 5 1 2 7 . 62 4 - 2 5 ., 2 9 8 1 ,. 0 0 8 0 .. 1 0 N
ATOM 2 5 8 2 CA GLN A 3 4 1 - 5 9 . 7 5 6 1 2 7 ., 9 7 4 - 2 6 . 1 7 1 1 .. 0 0 7 6 ,. 0 2 c
ATOM 2 5 8 3 c GLN A 3 1 -60. 5 4 0 1 2 6 . 7 5 6 - 2 6 . 6 5 3 1 .. 0 0 7 9 .. 2 3 c
ATOM 2 5 8 4 CB GLN A 3 4 1 - 5 9 ., 2 5 3 1 2 8 . 7 6 2 - 2 7 ., 3 8 5 1 ,. 0 0 7 5 ., 8 6 c



ATOM 2585 O GLN A 342 -61..599 122..558 -2 6 ..700 1 ,.00 83..65 O

ATOM 2586 N GL A 342 --5 9 .,857 125..658 -2 6 .,958 1 ,.00 74 ..55 N

ATOM 2587 CA GLN A 342 -60..542 12 4 .,517 -27 ..547 ..00 70,.98 C

ATOM 2588 c GLN A 342 -60..624 123..297 -2 6 ..645 1 ,.00 79..54 c

ATOM 2589 CB GLN A 342 -59.,871 124 .110 -2 8 .,851 1 ,.00 71 ..13 c
ATOM 2590 CG GLN A 342 -5 9 ..584 12 5 .,247 -29..811 1 ..00 69,.39 c
ATOM 2591 CD GLN A 342 -58..972 124.,748 -31..106 1 ,.00 78,.38 c
ATOM 2592 OE1 GLN A 342 -59.,113 123. 578 -31.,463 1 ,.00 80..68 0
ATOM 2593 NE2 GLN A 342 -58..287 125.,629 -31.,814 1 ,.00 79..87 N

ATOM 2594 O LEU A 343 -58..408 121.,111 -2 3 ..097 1 ,.00 81 ,.99 O
ATOM 2595 N LEU A 343 -5 9 .,605 123..062 -2 5 .,825 1 ,.00 82 ..95 N

ATOM 2596 CA LE A 343 -5 9 ..538 121..799 -2 5 ..087 1 ,.00 81 ..17 C
ATOM 2597 C LEU A 343 -59. 2 121.,897 -23 .593 1 ,.00 8.1 ,.26 C
ATOM 2598 CB LEU A 343 -58..502 12 0 ..886 -2 5 .,747 1 ,.00 74 ..32 c

ATOM 2599 CG LEU A 343 -5 9 .,001 119..608 -2 6 .,424 1 ,.00 86..01 c
ATOM 2600 C LEU A 343 -60..524 119.,470 -2 6 ...315 1 ..00 94 ,.03 c
ATOM 2601 CD2 LEU A 343 -58..554 119..533 -2 7 ..879 1 ,.00 79..35 c

ATOM 2602 O PRO A 344 -59.,215 121 .640 - .,497 1 ,.00 79..00 0
ATOM 2603 PP.0 A 344 -5 9 ..874 122.,817 .855 1 ..00 82 ,.10
ATOM 2604 CA PRO A 344 -5 9 ..502 12 3 .,019 -21 .444 1 ,.00 81 ,.14 c
ATOM 2605 C PRO A 344 -59.,704 121 .753 -20.,62 3 1 ,.00 80..04 c
ATOM 2606 CB PRO A 344 -60..449 12 4 .,135 -2 0 ..976 1 ,.00 81 ..02 c
ATOM 2607 CG PRO A 344 -60..968 124.,755 —22 ..229 1 ,.00 79,.73 c
ATOM 2 08 C PRO A 344 -61.,034 123..642 -2.3.,228 1 ,.00 78..47 c
ATOM 2609 N GLU A 345 -60..412 120..796 -21.,211 1 ,.00 79..24 N

ATOM 2610 CA GLU A 345 -60. 541 1 .,463 -20. 643 1 ,.00 84 ,.45 C

ATOM 2611 C GLU A 345 -5 9 .,177 118..777 -20.,488 1 ,.00 82 ..95 C
ATOM 2612 O GLU A 345 -5 9 .,079 117 ..693 -19.,907 1 ,.00 87 ..55 0
ATOM 2613 CB GLU A 345 -61. 460 118.,604 - .522 1 ,.00 84 ,.24 c
ATOM 2614 LYS A 346 -58..122 119..398 -21.,004 1 ,.00 81 ..61 N

ATOM 2615 CA LYS A 346 -5 6 .,819 118..736 -21.,037 1 ,.00 80..28 c
ATOM 2616 C LYS A 346 -55..675 119.,520 -2 0 ..372 1 ..00 76,.15 c
ATOM 2617 O LYS A 346 -5 ..638 118..938 -2 0 ..061 1 ,.00 75..94 0
ATOM 2618 CB LYS A 346 -56.,453 118. 4 -22.,489 1 ,.00 70..62 c
ATOM 2619 TYR A 347 -55..873 12 0 .,817 -2 0 ..130 1 ..00 76,.01

ATOM 2620 CA TYR A 347 -54..803 121.,696 -19..633 1 ,.00 74 ,.44 c
ATOM 2621 C TYR A 347 -54 .,071 121 .201 -18.,364 1 ,.00 73..61 C
ATOM 2622 O TYR A 347 -52..850 121.,27 9 -18..313 1 ,.00 76..22 O
ATOM 2623 CB TYR A 347 -55. 356 12.3.,115 -19. 388 1 ,.00 70 ,.55 c
ATOM 2624 CG TYR A 347 -54.,306 124..214 -19.,217 1 ,.00 69.. 1 c
ATOM 2625 CD1 TYR A 347 -53.,639 124 ..391 -18.,006 1 ,.00 66..87 c
ATOM 2626 CD2 TYR A 347 -54. 005 125.,092 -20. 259 1 ,.00 68 ,.99 c
ATOM 2627 CE1 TYR A 347 -52..689 12 5 ..396 -17 .,841 1 ,.00 62 ..28 c

ATOM 2628 CE2 TYR A 347 -53.,047 126..098 -2 0 .,102 1 ,.00 63..47 c
ATOM 2629 CZ TYR A 347 -52...395 12 6 .,239 -18..892 1 ..00 6.3,.42 c
ATOM 2630 OH TYR A 347 -51..446 127 .,22 4 -18..724 1 ,.00 69..38 0
ATOM 2631 N LYS A 348 -54 .,775 120. 702 -17 .,348 1 ,.00 73..12 N

ATOM 2632 CA LYS A 348 -54..086 12 0 .,337 -16..098 1 ..00 72 ,.77 C
ATOM 2633 c LYS A 348 -5 3 ..130 119.,171 -16..309 1 ,.00 78,.00 c
ATOM 2634 0 LYS A 348 -52.,063 119. 107 -15.,697 1 ,.00 77 ..41 0
ATOM 2635 CB LYS A 348 -55..077 119..980 -14 ..987 1 ,.00 71 ..74 c
ATOM 2636 GLU A 349 -5 3 ..519 118.,2 37 -17 ..167 1 ,.00 75,.53 N

ATOM 2637 CA GLU A 349 -52.,657 117 ..099 - 7 .,452 1 ,.00 77 ..67 C

ATOM 2638 C GLU A 349 -51..409 117 .,629 -18..132 1 ,.00 74 ..83 C
ATOM 2639 O GLU A 349 -50. 321 117 .,591 -17 .560 1 ,.00 75 ,.01 O

ATOM 2640 CB GLU A 349 -53.,370 116..068 -18.,335 1 ,.00 76..54 C
ATOM 2641 CG GLU A 349 -52.,72 5 114 ..686 -18.,351 1 ,.00 82 ..49 C

ATOM 2642 CD GLU A 349 -53. 572 113.,650 -19. 094 1 ,.00 89 ,.55 c
ATOM 2643 OE1 GLU A 349 -5 ..708 113..992 -19.,497 1 ,.00 87 ..73 0
ATOM 2644 OE2 GLU A 349 -53.,103 112..499 - .,272 1 ,.00 87 ..56 0
ATOM 2645 LE A 350 -51..617 118.,180 -19...32 7 1 ..00 70,.85

ATOM 2646 CA LE A 350 -50..586 118..722 -2 0 ..208 1 ,.00 65..08 c

ATOM 2647 C ILE A 350 -49.,551 119. 645 - .,560 1 ,.00 68..47 C



ATOM 2648 O LE A 350 -48 ..377 119..605 -19..926 1 ..00 71 ..04 O

ATOM 2649 CB LE A 350 -51.,240 119..497 -21.,366 1 ,.00 66..46 C
ATOM 2650 CGI ILE A 350 -52..157 118.,585 .179 ,.00 66,.96 C
ATOM 2651 CG2 ILE A 350 -50. .203 12 0 .097 -22. .27 0 1 ..00 66..56 c
ATOM 2652 GDI ILE A 350 -52.,768 119. 261 -2 3 .,384 ,.00 7 ..92 c
ATOM 2653 N PHE A 351 -4 9 ..948 12 0 .,460 - 8 ..590 ,.00 68,.37 N
ATOM 2654 CA PHE A 351 -4 9 ..015 121.,457 -18..066 1 ,.00 66,.81 c
ATOM 2655 C PHE A 351 -48 .,655 12 .32 7 - .,590 1 ,.00 66.,37 C
ATOM 2656 O PHE A 351 -47 ..813 122..080 -16. 085 1 ,.00 64 ..73 O
ATOM 2657 CB PHE A 351 -4 9 ..574 122.,842 -18..341 1 ,.00 65,.62 c
ATOM 2658 CG PHE A 351 -49.,696 123..14 - 9.,795 I ,.00 68..65 c
ATOM 2659 CD1 PHE A 351 -4 8 ..561 123..387 -2 0 .557 1 ,.00 65..40 c
ATOM 2660 CD2 PHE A 351 -50. 935 12 3 .,150 -20. 410 1 ,.00 65 ,.50 c
ATOM 2661 CE1 PHE A 351 -48 ..665 123. 657 -21. 908 1 ..00 66..73 c
ATOM 2662 CE2 PHE A 351 -51.,051 123..418 -21.,752 1 ,.00 64 ..69 c
ATOM 2663 CZ P E A 351 -4 9 ..9 12 3 .,669 .507 1 ,.00 67 ,.67 c
ATOM 2664 PHE A 352 -4 9 ..256 12 0 .353 -15..913 1 ..00 69..25 N
ATOM 2665 CA. PHE A 352 -49.,0 120. 159 -14 .,479 1 ,.00 70.,06 C
ATOM 2666 C P E A 352 -48..613 118.,737 - 4 ..098 1 ,.00 65,. 4 C
ATOM 2667 O PHE A 352 -47 ..922 118.,530 -13..096 1 ,.00 64 ,.26 O
ATOM 2668 CB PHE A 352 -50. ,27 6 120. 531 -13.,690 1 ,.00 7 .,01 c
ATOM 2669 CG PHE A 352 -50..440 121. 999 -13. 462 1 ,.00 65..80 c
ATOM 2670 CD2 PHE A 352 -4 9 ..910 122.,593 -12..329 1 ,.00 64 ,. 7 c
ATOM 2671 I PHE A 352 -51., 40 122..778 - 4 .,369 I ,.00 66..45 c
ATOM 2672 CE2 PHE A 352 -50. 061 123..940 -12. 107 1 ,.00 72 ..29 c
ATOM 2673 C PHE A 352 -51. 299 12 4 .,123 -14 .159 1 ,.00 64 ,.86 c
ATOM 2674 C PHE A 352 -50.,759 124..7 -13.,025 I ,.00 73..23 c
ATOM 2675 N ASP A 353 -4 9 .,080 117 ..768 - 4 .,884 1 ,.00 65..01 N

ATOM 2676 CA A P A 353 -48. 899 1 .,364 -14 .562 1 ,.00 67 ,.97 c
ATOM 2677 c ASP A 353 -47 .537 115. 890 -15. 063 1 ..00 69..50 c
ATOM 2678 O ASP A 353 -47 .,342 115..650 - .,256 1 ,.00 66..30 0
ATOM 2679 CB AS A 353 -50..023 115.,505 - 5 ..159 1 ,.00 65,.25 c
ATOM 2680 CG ASP A 353 -50..140 114 .140 -14 ..475 1 ..00 76..77 c
ATOM 2681 OD1 ASP A 353 -49.,944 4 .076 -13.,239 1 ,.00 77 .,59 0
ATOM 2682 OD2 AS A 353 -50..421 113., 31 - 5 ..163 1 ,.00 78,.63 0
ATOM 2683 O GLN A 354 -44 ..216 113.,420 -15..425 1 ,.00 74 ,.03 0
ATOM 2684 N GLN A 354 -4 6 .,599 115. 768 -14 .,134 1 ,.00 7 .,57 N
ATOM 2685 CA GLN A 354 -4 5 .258 115. 323 -1 .466 1 ,.00 73..32 c
ATOM 2686 C GLN A 354 -45. 193 113.,848 -14 .831 1 ,.00 7 ,.75 c
ATOM 2687 CB GLN A 354 -44 .,310 ..598 -13.,308 I ,.00 69..09 c
ATOM 2688 CG GLN A 354 -44 .,199 117 ..056 -12.,972 1 ,.00 71 ..53 c
ATOM 2689 CD GLN A 354 -43. 185 117 .,299 - .886 1 ,.00 76 ,.32 c
ATOM 2690 OE1 GLN A 35 -42 ..413 116. 400 -11 .540 1 ..00 63..72 0
ATOM 2691 E GLN A 354 -4 3 .,183 118..517 - .,325 1 ,.00 75..88 N
ATOM 2692 O SER A 355 -46..536 110., 97 - 6..641 1 ,.00 74 ,.09 0
ATOM 2693 SER A 355 -4 6 ..221 113. 076 -14 ..486 1 ..00 71 ..16 N
ATOM 2694 CA. SER A 355 -4 6 .,218 .640 -14 .,760 1 ,.00 63.,85 C
ATOM 2695 C SER A 355 -46..606 .,339 - 6..197 1 ,.00 68,. 6 C
ATOM 2696 CB SER A 355 -47 ..166 110,,913 -13..814 1 ,.00 70,.82 c
ATOM 2697 OG SER A 355 -48 .,514 .250 -14 .,088 1 ,.00 74 .,96 0
ATOM 2698 O LYS A 356 -4 5 .832 113. 797 -18. 869 1 ,.00 61 ..81 0
ATOM 2699 LYS A 356 -47 ..025 112.,367 -16..920 1 ,.00 67 ,.46 N
ATOM 2700 CA LYS A 356 -47 .,505 1 2 ..190 -18.,281 I ,.00 68..53 C
ATOM 2701 C LYS A 356 -4 6 .549 112..874 -19. 2 44 1 ,.00 65..65 C
ATOM 702 CB LYS A 356 -48. 932 112.,744 -18. 432 1 ,.00 69 ,.91 c
ATOM 2703 O ASM A 357 -45 .,635 4 ..254 -2 3 .,369 I ,.00 65..49 0
ATOM 2704 N ASM A 357 -4 6 .,543 112. 427 -2 0 .,492 1 ,.00 67 ..41 N

ATOM 705 CA A. N A 357 -45. 515 112.,865 - .429 1 ,.00 64 ,.88 C
ATOM 2706 c ASN A 357 -4 5 .873 114 .140 -22. 166 1 ..00 67 ..33 c
ATOM 2707 CB ASM A 357 -4 5 .,209 Ill ..755 -22.,431 1 ,.00 65.. 0 c
ATOM 2708 CG ASN A 357 -44 ..433 110.,609 -21..807 1 ,.00 62 ,.73 c
ATOM 2709 OD1 ASN A 357 -43 ..979 110. 701 -2 0 ..663 1 ..00 59..72 0
ATOM 2710 D2 ASN A 357 -44 .,266 0 9 .530 -22.,559 1 ,.00 65.,07 N



ATOM 2711 O GLY A 358 -44 ..638 116.,961 -21.,113 1 ..00 67 ..96 O

ATOM 2712 GLY A 358 --4 6 ,, 3 115. 097 -21.,430 1 ,.00 66..67

ATOM 2713 CA GL A 358 -46..765 1 6 .,404 -21. 972 ..00 64 ,.30 C

ATOM 2714 c GLY A 358 -4 5 ..688 117 .,385 -21.,577 1 ..00 64 ..13 c

ATOM 2715 O TYR A 359 -43 .,248 119. 758 - .,801 ,.00 64 ..42 0

ATOM 2716 TY A 359 -45 .947 118.,682 -21. 747 ..00 62 ,.55
ATOM 2717 CA TYR A 359 -44 .962 119.,713 -21 .455 1 ,.00 56,.59 c

ATOM 2718 C TYR A 359 -44 .,432 119. 556 -20.,047 1 ,.00 6 ..9.3 c
ATOM 2719 CB TYR A 359 -4 5 .,563 121.,109 -21.,638 1 ,.00 60..85 c

ATOM 2720 CG TYR A 359 -44 .541 122., -21 .62 7 1 ,.00 58,.42 c
ATOM 2721 I TYR A 359 -43 .,698 122. 430 -22.,720 I ,.00 55..18 c

ATOM 2722 CD2 TYR A 359 -44 .,410 123.,061 -2 0 .,528 1 ,.00 57 ..39 c
ATOM 2723 C TYR A 359 -42 .750 12 3 .,453 -2 2 .7 8 1 ,.00 53 ,.25 c
ATOM 2724 CE2 TYR A 359 -43 .,466 124.,079 -2 0 .,515 1 ..00 59..00 c

ATOM 2725 C TYR A 359 -42.,636 124 .268 -21.,613 1 ,.00 57 ..68 c
ATOM 2726 OH TYR A 359 -41 .696 12 5 .,273 -21. 597 1 ..00 56,.23 0

ATOM 2727 O ALA A 360 -42 .,876 118.,100 -16.,959 1 ..00 63..50 0
ATOM 2728 N ALA A 360 -45 .,3 3 119. 170 - .,129 1 ,.00 66.,0.1

ATOM 2729 CA ALA A 360 -44 .943 118.,997 - 7 .72 9 1 ..00 60,.66 c
ATOM 2730 c ALA A 360 -4 3 .907 117 .,903 -17 .589 1 ,.00 63,.50 c

ATOM 2731 CB ALA A 360 -4 6 .,158 118. 677 - .,892 1 ,.00 55..45 c
ATOM 2732 O GLY A 361 -4 0 .,914 115.,523 -18.,533 1 ,.00 63..87 0

ATOM 2733 GLY A 361 -44 .197 116.,744 -18. 168 1 ,.00 6 ,.88
ATOM 2734 CA GLY A 361 -43 .,277 .625 -18., 20 I ,.00 64 ..39 C

ATOM 2735 C GLY A 361 -42.,016 115.,949 -18.,891 1 ,.00 64 ..83 c
ATOM 2736 O TYR A 362 -38. 926 117 .,958 -20. 186 1 ,.00 6.1. ,.53 0

ATOM 2737 N TYR A 362 -42.,203 1 6 .71 9 - 9 .,958 I ,.00 63..84 N
ATOM 2738 CA TYR A 362 - .,131 117 .216 -2 0 .,806 1 ,.00 63..14 C

ATOM 2739 C TYR A 362 -40. 134 118.,078 -20. 02 1 ,.00 6.3 ,.34 C
ATOM 2740 CB TYR A 362 -41 .,750 118.,010 -21.,950 1 ..00 61 ..76 c

ATOM 2741 CG TYR A 362 -4 0 .,803 118. 544 -22.,978 1 ,.00 59..70 c
ATOM 2742 C TYR A 362 -3 9 .848 1 7 .,720 -2 3 .565 1 ..00 64 ,.33 c

ATOM 2743 CD2 TYR A 362 -40 .,877 119.,866 -2 3 .,389 1 ..00 56..43 c

ATOM 2744 C TYR A 362 -38.,98 118. 202 -24.,529 1 ,.00 58..47 c

ATOM 2745 CE2 TYR A 362 -40 .020 12 0 .,367 -24. .355 1 ..00 59,.09 c
ATOM 2746 C TYR A 362 -3 9 .071 119.,525 -24 ..922 1 ,.00 60,.47 c

ATOM 2747 OH TYR A 362 -38.,203 119. 994 -2 5 .,885 1 ,.00 58..85 0
ATOM 2748 O 1LE A 363 -38.,197 119.,587 -16.,723 1 ,.00 58..58 0
ATOM 2749 LE A 363 -40. 646 118.,926 -19. 14 1 ,.00 6.3 ,.49

ATOM 2750 CA LE A 363 -3 9 .,815 .902 -18.,447 I ,.00 60..13 c
ATOM 2751 C ILE A 363 -3 9 .,355 119. 429 - 7 .,081 1 ,.00 54 ..13 c

ATOM 2752 CB ILE A 363 -40. 576 12 .,250 -18. 281 1 ,.00 57 ,.63 c
ATOM 2753 CGI ILE A 363 -40 .,872 121.,853 -19.,649 1 ..00 56..20 c

ATOM 2754 CG2 ILE A 363 -3 9 .,795 122. 230 - 7 .,422 1 ,.00 51 ..42 c
ATOM 2755 C ILE A 363 -3 9 .652 122.,213 -2 0 ..418 1 ..00 57 ,.87 c

ATOM 2756 O ASP A 364 -3 9 .,478 116.,573 -13..629 1 ..00 62 ..67 0
ATOM 2757 N ASP A 364 -40.,271 118. 872 - .,304 1 ,.00 59..61 N

ATOM 2758 CA A S A 364 -3 9 .997 118.,543 - 4 ..908 1 ..00 59,.99 c
ATOM 2759 c ASP A 364 -3 9 .931 117 .,039 -14 ..679 1 ,.00 63,.76 c

ATOM 2760 CB ASP A 364 -4 .,07 119. 161 -14 .,003 1 ,.00 66..55 c
ATOM 2761 CG A A 364 - 1 .,116 120.,687 -14 .,094 1 ,.00 71 ..01 c

ATOM 2762 OD1 ASP A 364 -40 .038 121.,312 -14 ..012 1 ,.00 7 ,.18 0
ATOM 2763 OD2 ASP A 364 -42.,225 121. 255 - 4 .,246 I ,.00 70..89 0

ATOM 2764 O GLY A 365 -38.,247 114 .,877 -16.,572 1 ,.00 68..73 0
ATOM 2765 GLY A 365 -40. 393 1 .,280 -15. 665 1 ,.00 59 ,.76

ATOM 2766 CA GLY A 365 -40.,407 4 .844 -15.,545 I ,.00 66.. 4 c
ATOM 2767 C GLY A 365 -3 9 .,258 114 .22 6 - .,305 1 ,.00 66..10 c

ATOM 2768 O GLY A 366 -37. 528 113.,213 -19. 468 1 ,.00 77 ,.66 0
ATOM 2769 GLY A 366 -3 9 .,407 112.,959 -16.,649 1 ..00 64 ..37

ATOM 2770 CA GLY A 366 -38.,398 112. 311 - 7 .,452 1 ,.00 72 ..83 c
ATOM 2771 C GLY A 366 -38. 514 112.,789 - 8 ..881 1 ..00 72 ,. 6 c

ATOM 2772 O ALA A 367 -38.,537 114 .,453 -21..635 1 ..00 63..38 0
ATOM 2773 N ALA A 367 -3 9 .,746 1 2 .780 - .,387 1 ,.00 66..61



ATOM 2 7 7 4 CA ALA A 3 6 7 - 4 0 .. 0 6 6 1 1 2 .. 7 6 9 - 2 0 .. 8 1 9 1 .. 0 0 7 0 .. 9 0 c
ATOM 2 7 7 5 C ALA A 3 6 7 --3 8 ., 9 9 9 1 1 3 .. 3 1 3 - 2 1 ., 7 6 8 1 ,. 0 0 6 4 .. 4 2 C
ATOM 2 7 7 6 CB ALA A 3 6 7 - 4 1 .. .38 7 1 1 3 ., 5 2 3 - 2 1 . 0 5 9 1 ,. 0 0 6 5 ,. 5 7 c
ATOM 2 7 7 7 SER A 3 6 8 -38.. 6 3 1 1 1 2 . 4 9 0 - 2 2 . 7 3 9 1 .. 0 0 55 .. 9 4
ATOM 2 7 7 8 CA. SER A 3 6 8 - 3 7 ., 7 3 0 1 1 2 . 9 3 6 - 2 3 ., 7 9 2 1 ,. 0 0 6 ., 3 6 C
ATOM 2 7 7 9 C SER A 3 6 8 - 3 8 .. 4 9 0 1 1 3 ., 7 4 9 - 2 4 . 8 2 4 1 ,. 0 0 62 ,. 8 7 C
ATOM 2 7 8 0 O SER A 3 6 8 - 3 9 . 7 1 7 1 1 3 ., 7 7 7 - 2 4 . 8 2 7 1 ,. 0 0 62 ,. 4 4 O
ATOM 2 7 8 1 CB SER A 3 6 8 - 3 7 ., 0 5 0 l . 7 4 9 - 2 4 ., 4 7 2 1 ,. 0 0 5 9 ., 7 6 c
ATOM 2 7 8 2 OG SER A 3 6 8 - 3 7 .. 9 3 0 I l l . 1 0 1 - 2 5 . 3 6 4 1 ,. 0 0 6 1 ..31 0
ATOM 2 7 8 3 GLN A 3 6 9 - 3 7 .. 7 6 1 1 1 4 ., 4 1 4 - 2 5 . 7 0 8 1 ,. 0 0 5 9 ,. 6 3 N
ATOM 2 7 8 4 CA GL A 3 6 9 - 3 8 ., 4 0 4 1 .. 1 8 6 - 2 6 ., 7 5 4 1 ,. 0 0 5 7 .. 2 8 C
ATOM 2 7 8 5 C GLN A 3 6 9 - 3 9 .. 2 7 4 1 1 4 .. 2 8 8 - 2 7 . 6 1 1 ,. 0 0 6 4 .. 7 4 C
ATOM 2 7 8 6 O GLN A 3 6 9 - 4 0 . .34 1 1 1 4 ., 6 9 8 - 2 8 . 0 7 9 1 ,. 0 0 6 3 ,. 0 6 O
ATOM 2 7 8 7 CB GLN A 3 6 9 - 3 7 .. 3 7 5 1 1 5 . 8 9 4 - 2 7 . 6 1 6 1 .. 0 0 53 .. 8 6 c
ATOM 2 7 8 8 CG GLN A 3 6 9 - 3 7 ., 9 5 0 1 1 6 .. 5 1 4 - 2 8 ., 8 4 9 1 ,. 0 0 5 6 .. 6 2 c
ATOM 2 7 8 9 C GLN A 3 6 9 - 3 6 .. 8 8 6 1 1 7 ., 0 9 0 - 2 9 . 7 3 3 1 ,. 0 0 5 8 ,. 1 7 c
ATOM 2 7 9 0 OE1 GLN A 3 6 9 - 36 .. 1 3 8 1 1 7 . 982 - 2 9 . 3 1 8 1 .. 0 0 5 9 .. 9 8 0
ATOM 2 7 9 1 2 GLN A 3 6 9 - 3 6 ., 7 8 0 1 6 . 5 7 0 -.3 0 ., 9 5 4 1 ,. 0 0 5 4 ..50
ATOM 2 7 92 N GL A 3 7 0 - 3 8 .. 8 1 1 3 ., 0 5 7 - 2 7 . 8 2 7 1 ,. 0 0 6 5 ,. 5 6 N
ATOM 2 7 9 3 CA GLU A 3 7 0 - 3 9 .. 5 6 1 1 1 2 ., 1 4 3 - 2 8 . 6 6 6 1 ,. 0 0 62 ,. 9 8 c
ATOM 2 7 9 4 C GLU A 3 7 0 - 4 0 ., 8 5 3 l . 7 2 5 - 2 7 ., 9 8 3 1 ,. 0 0 6 4 .. 5 5 C
ATOM 2 7 9 5 O GLU A 3 7 0 - 1 .. 8 8 8 I l l . 6 3 3 - 2 8 . 6 3 1 1 ,. 0 0 6 8 .. 7 3 O
ATOM 2 7 9 6 CB GLU A 3 7 0 - 3 8 .. 7 3 4 1 1 0 ., 9 0 9 - 2 9 . 0 1 9 1 ,. 0 0 6 8 ,. 0 6 c
ATOM 2 7 9 7 CG GLU A 3 7 0 - 3 9 ., 3 8 5 1 0 .. 0 5 0 -.3 0 ., 0 9 5 1 ,. 0 0 6 4 .. 9 3 c
ATOM 2 7 9 8 CD GLU A 3 7 0 - 3 8 .. 5 5 4 1 0 8 .. 8 3 6 - 3 0 . 4 8 5 1 ,. 0 0 8 2 .. 4 9 c
ATOM 2 7 9 9 O GLU A 3 7 0 - 3 7 . 7 7 1 0 8 ., 3 3 7 - 2 9 . 6 4 5 1 ,. 0 0 8 7 ,. 6 6 0
ATOM 2 8 0 0 OE2 GLU A 3 7 0 - 3 8 ., 6 9 4 0 8 .. .37 6 - 3 1 ., 6 3 9 1 ,. 0 0 8 7 .. 8 8 0
ATOM 2 8 0 1 GLU A 3 7 1 - 4 0 ., 7 9 6 I l l . 4 7 4 - 2 6 ., 682 1 ,. 0 0 6 1 .. 1 0 N
ATOM 2 8 0 2 CA GLU A 3 7 - 4 . 9 7 6 1 ., 0 3 2 - 2 5 . 9 4 9 1 ,. 0 0 6 3 ,. 0 3 C
ATOM 2 8 0 3 c GLU A 3 7 1 - 4 3 .. 0 2 5 1 1 2 . 1 5 3 - 2 5 . 8 6 8 1 .. 0 0 6 6 .. 3 3 c
ATOM 2 8 0 4 O GLU A 3 7 1 - 4 4 ., 2 3 5 I l l .. 92 3 - 2 5 ., 9 3 4 1 ,. 0 0 6 5 .. 3 6 0
ATOM 2 8 0 5 CB GLU A 3 7 1 - 4 1 .. 5 7 5 1 1 0 ., 552 - 2 4 . 5 5 4 1 ,. 0 0 6 3 ,.50 c
ATOM 2 8 0 6 CG GLU A 3 7 1 - 4 0 .. 5 7 1 1 0 9 . 4 0 1 - 2 4 . 6 0 4 1 .. 0 0 6 6 .. 0 7 c
ATOM 2 8 0 7 CD GLU A 3 7 - 4 0 ., 2 2 2 0 8 . 8 4 - 2 3 ., 2 3 9 1 ,. 0 0 6 8 .. 4 c
ATOM 2 8 0 8 O GLU A 3 7 1 - 4 0 .. 1 4 0 1 0 7 ., 6 0 5 - 2 3 . 1 2 1 1 ,. 0 0 7 2 ,. 1 4 0
ATOM 2 8 0 9 OE2 GLU A 3 7 1 - 4 0 .. 0 1 1 1 0 9 ., 62 5 —2 2 . 2 9 1 1 ,. 0 0 7 3 .. 5 1 0
ATOM 2 8 1 0 N PHE A - 4 2 ., 5 3 0 1 1 3 . .3 7 - 2 5 ., 7 3 9 1 ,. 0 0 6 3 .. 6 2
ATOM 2 8 1 1 CA PHE A 3 7 2 - 4 3 . 3 6 0 1 1 4 .. 5 5 0 - 2 5 . 7 4 3 1 ,. 0 0 6 4 .. 8 3 c
ATOM 2 8 1 2 C PHE A 3 7 2 - 4 4 . 0 4 7 1 1 4 ., 7 0 3 - 2 7 . 0 9 7 1 ,. 0 0 6 7 ,. 8 5 c
ATOM 2 8 1 3 O PHE A 3 7 2 - 4 5 ., 2 6 0 1 4 .. 8 9 0 - 2 7 ., 1 7 1 1 ,. 0 0 6 8 .. 8 8 0
ATOM 2 8 1 4 CB PHE A 3 7 2 - 4 2 ., 5 0 4 1 1 5 . 7 7 4 - 2 5 ., 4 0 5 1 ,. 0 0 62 .. 5 9 c
ATOM 2 8 1 5 CG PHE A 3 7 2 - 4 3 . 2 0 5 1 1 7 ., 0 7 7 - 2 5 . 5 6 9 1 ,. 0 0 6 3 ,. 2 4 c
ATOM 2 8 1 6 CD1 PHE A 3 7 2 - 4 4 . 3 1 6 1 1 7 . 3 8 8 - 2 4 . 8 0 0 1 .. 0 0 6 3 .. 7 9 c
ATOM 2 8 1 7 CD2 PHE A 3 7 2 - 4 2 ., 7 3 4 1 1 8 .. 0 1 0 - 2 6 ., 6 3 1 ,. 0 0 6 3 .. 8 7 c
ATOM 2 8 1 8 C PHE A 3 7 2 - 4 4 .. 9 5 4 1 1 8 ., 5 9 6 - 2 4 . 9 3 5 1 ,. 0 0 6 1 ,. 6 9 c
ATOM 2 8 1 9 CE2 PHE A 3 7 2 - 4 3 .. 3 6 8 1 1 9 . 2 2 6 - 2 6 . 6 0 3 1 .. 0 0 6 4 .. 9 5 c
ATOM 2 8 2 0 C PHE A - 4 4 ., 4 8 3 1 1 9 . 5 1 8 - 2 5 ., 8 3 6 1 ,. 0 0 6 4 .. 0 9 c
ATOM 2 8 2 1 N TYR A 3 7 3 - 4 3 .. 2 7 1 1 1 4 ., 5 9 8 - 2 8 . 1 6 7 1 ,. 0 0 6 5 ,. 7 2 N
ATOM 2 822 CA TYR A 3 7 3 - 4 3 .. 8 0 5 1 1 4 ., 7 7 5 - 2 9 . 5 0 1 1 ,. 0 0 62 ,. 9 6 c
ATOM 2 8 2 3 C TYR A 3 7 3 - 4 4 ., 8 9 5 1 1 3 . 7 6 5 - 2 9 ., 8 2 6 1 ,. 0 0 7 0 .. 7 7 c
ATOM 2 8 2 4 O TYR A 3 7 3 - 4 5 . 9 0 5 1 1 4 . 1 3 6 - 3 0 . 4 3 4 1 ,. 0 0 7 0 .. 1 6 0
ATOM 2 8 2 5 CB TYR A 3 7 3 - 4 2 .. 7 0 4 1 1 4 ., 6 7 7 - 3 0 . 5 4 1 1 ,. 0 0 6 0 ,. 4 8 c
ATOM 2 8 2 6 CG T R A 3 7 3 - 4 1 ., 8 7 1 1 . 92 7 -.3 0 ., 6 9 2 1 ,. 0 0 6 5 .. 8 4 c
ATOM 2 8 2 7 CD1 TYR A 3 7 3 - 4 2 . 1 8 0 1 1 7 . 0 9 9 - 3 0 . 0 0 9 1 ,. 0 0 5 8 .. 8 0 c
ATOM 2 8 2 8 CD2 TYR A 3 7 3 - 4 0 . 7 7 4 1 1 5 ., 9 3 4 - 3 1 . 5 3 8 1 ,. 0 0 6 3 ,. 3 6 c
ATOM 2 8 2 9 CE1 TYR A 3 7 3 - 4 1 ., 3 9 9 1 8 . 2 3 4 -.3 0 ., 1 6 5 1 ,. 0 0 5 8 .. 9 1 c
ATOM 2 8 3 0 CE2 TYR A 3 7 3 - 4 0 ., 0 0 7 1 1 7 . 0 5 3 - 3 1 ., 7 0 5 1 ,. 0 0 6 0 .. 6 2 c
ATOM 2 8 3 1 C TYR A 3 7 3 - 4 0 . .30 9 1 1 8 ., 1 9 5 - 3 1 . 0 2 1 ,. 0 0 62 ,. 1 c
ATOM 2 8 3 2 OH TYR A 3 7 3 - 39 .. 4 9 7 1 1 9 . 2 8 8 -31 . 2 2 1 1 .. 0 0 6 3 .. 6 7 0
ATOM 2 8 3 3 LYS A 3 7 4 - 4 4 ., 7 0 4 1 1 2 . 502 - 2 9 ., 4 3 2 1 ,. 0 0 6 9 .. 4 9
ATOM 2 8 3 4 CA LYS A 3 7 4 - 4 5 .. 6 7 8 I l l ., 4 5 1 - 2 9 . 7 6 1 1 ,. 0 0 7 0 ,. 3 8 c
ATOM 2 8 3 5 c LYS A 3 7 4 - 4 6 .. 9 7 3 I l l . 6 3 6 - 2 8 . 9 6 2 1 .. 0 0 7 8 .. 9 4 c
ATOM 2 8 3 6 O LYS A 3 7 4 - 4 8 ., 0 7 2 l . .33 9 - 2 9 ., 4 5 4 1 ,. 0 0 77 .. 0



ATOM 2837 CB LYS A 374 -4 5 ..108 110..052 -2 9 ..510 1 ..00 58..86 c

ATOM 2838 PHE A 375 --4 6 .,831 112..131 -2 7 .,735 1 ,.00 72 ..05

ATOM 2839 CA PHE A 375 -47 ..967 112.,386 -2 6 ..864 ,.00 72 ,.29 c

ATOM 2840 c PHE A 375 -48 ..796 113.,580 -2 7 ..316 1 ..00 73..36 c

ATOM 2841 0 PHE A 375 -50.,02 3 113. 518 -2 7 .,386 ,.00 76..93 0

ATOM 2842 CB PHE A 375 -47 ..473 112.,615 -2 5 ..439 ,.00 70,. c
ATOM 2843 CG PHE A 375 -48 ..512 113.,165 -24 ..511 1 ,.00 69,.70 c

ATOM 2844 GDI PHE A 375 -48 .,7 8 4 .539 -24.,397 1 ,.00 73..69 c
ATOM 2845 CD2 PHE A 375 -4 9 ..256 112.,318 -2 3 .,717 1 ,.00 70..13 c

ATOM 2846 CE1 PHE A 375 -4 9 ..670 115.,054 -2 3 ..519 1 ,.00 74 ,.23 c
ATOM 2847 CE2 PHE A 375 -50.,205 1 2 ..827 -22.,833 I ,.00 76..25 c

ATOM 2848 CZ PHE A 375 -50..409 114 ..197 -22.,735 1 ,.00 71 ..77 c
ATOM 2849 LE A 37 6 -48. 1 8 114 .,681 -27 .594 1 ,.00 72 ,.91
ATOM 2850 CA LE A 376 -48 ..807 115.,926 -2 7 .,861 1 ..00 75..93 c

ATOM 2851 C ILE A 376 -4 9 .,27 6 116..003 -2 9 .,310 1 ,.00 75..54 c
ATOM 2852 O ILE A 376 -50..070 1 6 .,868 -29..666 1 ,.00 78,.07 0

ATOM 2853 CB ILE A 376 -47 .,910 117 .,140 -2 7 ..545 1 ..00 74 ..95 c

ATOM 2854 CGI ILE A 376 -48 .,772 118. 342 -2 7 ., 4 1 ,.00 70..75 c

ATOM 2855 CG2 ILE A 376 -46..992 1 7 .,469 -2 8 ..740 1 ,.00 70,.92 c
ATOM 2856 CD1 ILE A 376 -48 ..953 119.,342 -2 8 ..232 1 ,.00 67 ,.98 c

ATOM 2857 N LYS A 377 -48 .,786 115. 096 -30., 44 1 ,.00 75..72 N
ATOM 2858 CA LYS A 377 -4 9 .,142 115.,115 -31.,562 1 ,.00 79..33 c

ATOM 2859 c LYS A 377 -50..657 114 .,995 -31..792 1 ,.00 83,.47 c
ATOM 2860 0 LYS A 377 -51.,235 ..860 -.32.,457 I ,.00 81 ..26 0

ATOM 2861 CB LYS A 377 -4 8 .,403 114 ..013 -32.,332 1 ,.00 77 ..08 c
ATOM 2862 PP.0 A 378 -51. 308 113.,947 -31. 238 1 ,.00 81 ,.44

ATOM 2863 CA PRO A 378 -52.,738 3 ..802 -31.,549 I ,.00 79 ..03 c
ATOM 2864 C FRO A 378 -53.,586 114 ..964 -31.,018 1 ,.00 81 ..84 c

ATOM 2865 O PRO A 378 -54. 623 115.,291 -31. 606 1 ,.00 80 ,.56 0
ATOM 2866 CB PRO A 378 -53.,114 112.,484 -30.,858 1 ..00 82 ..38 c

ATOM 2867 CG FRO A 378 -51.,810 Ill ..770 -30.,635 1 ,.00 83..55 c
ATOM 2868 C PRO A 378 -50..842 112.,864 -30...353 1 ,.00 75,. 3 c

ATOM 2869 ILE A 379 -53..139 115.,568 -2 9 ..919 1 ..00 78..43

ATOM 2870 CA. ILE A 379 -53.,780 6 .752 -29.,357 1 ,.00 75..35 c

ATOM 2871 C ILE A 379 -53..768 1 7 .,869 -30...38 9 1 ,.00 80,.85 c
ATOM 2872 O ILE A 37 9 -54. 777 118.,533 -30..626 1 ,.00 8 ,.62 0

ATOM 287 3 CB ILE A 379 -53.,069 7 .230 -2 8 .,07 1 ,.00 69..81 c
ATOM 2874 CGI ILE A 379 -53.,529 116.,424 -2 6 .,855 1 ,.00 71 ..23 c
ATOM 2875 CG2 ILE A 37 9 -53. 30 7 118.,700 -27 .838 1 ,.00 72 ,.38 c

ATOM 287 6 CD1 ILE A 379 -53.,012 4 ..986 -26.,815 I ,.00 72 ..73 c
ATOM 2877 LEU A 380 -52.,607 118..058 -31.,005 1 ,.00 83..58

ATOM 2878 CA L A 380 -52. 42 7 1 .,046 -32. 058 1 ,.00 81 ,.01 c
ATOM 2879 c LEU A 380 -53.,454 118.,857 -33.,171 1 ..00 81 ..34 c

ATOM 2880 O LEU A 380 -54.,184 119..787 -33.,514 1 ,.00 83..32 0
ATOM 2881 CB LEU A 380 -51..003 118.,963 -32..623 1 ,.00 78,.43 c

ATOM 2882 CG LEU A 380 -50..170 12 0 .,24 5 -32..549 1 ..00 78..97 c

ATOM 2883 CD1 LEU A 380 -50.,288 120. 860 -3 .,168 1 ,.00 76..86 c

ATOM 2884 CD2 LEU A 380 -48..7 1 9 .,981 -32..887 1 ,.00 73,.84 c
ATOM 2885 O GLU A 381 -5 6 ..618 117 .,992 -35..443 1 ,.00 78,.'74 0

ATOM 2886 N GLU A 381 -53.,5 9 7 .641 -33.,707 1 ,.00 80..18 N
ATOM 2887 CA GLU A 381 -54.,370 117 .,323 -34.,856 1 ,.00 84 ..30 c

ATOM 2888 c GLU A 381 -55..881 117 .,503 -34..584 1 ,.00 84 ,.31 c
ATOM 2889 CE GLU A 381 -54.,077 ..888 -.35.,322 I ,.00 80..01 c

ATOM 2890 CG GLU A 381 -52.,640 115..680 -35.,835 1 ,.00 78..62 c
ATOM 2891 CD GLU A 38 -52. 234 114 .,202 -35. 933 1 ,.00 78 ,.36 c

ATOM 2892 OE1 GLU A 381 -52.,635 3 ..402 -.35.,063 I ,.00 76..07 0
ATOM 2893 OE2 GLU A 381 -51.,510 113..840 -3 6 .,883 1 ,.00 79..82 0

ATOM 2894 O LYS A 382 -59. 372 118.,980 -33. 095 1 ,.00 91 ,.96 0
ATOM 2895 LYS A 382 -5 6 .,324 117 .,118 -33.,387 1 ..00 86..27

ATOM 2896 CA LYS A 382 -57.,728 117 ..226 -32.,991 1 ,.00 80..75 c
ATOM 2897 C LYS A 382 -58..187 118.,683 -32..976 1 ,.00 86,.68 c

ATOM 2898 CB LYS A 382 -57..946 116.,592 -31..613 1 ..00 76..43 c

ATOM 2899 O M A 383 -56.,7 120. 939 -35.,082 1 ,.00 79..33 0



ATOM 2 0 0 ME A 3 8 3 - 5 7 .. 2 3 1 1 1 9 .. 5 8 7 -32.. 8 2 2 1 .. 0 0 8 5 .. 7 0
ATOM 2 9 0 1 CA MET A 3 8 3 --5 7 ., 5 0 1 1 2 1 .. 0 0 5 -32 ., 8 2 7 1 ,. 0 0 7 9 .. 9 1 C
ATOM 2 9 0 2 C ME A 3 8 3 - 5 7 .. 1 6 8 1 2 1 ., 6 1 9 - 3 4 .. 1 6 9 1 .. 0 0 8 0 ,. 4 6 C
ATOM 2 9 0 3 CB ME A 3 8 3 - 5 6 .. 6 9 1 1 2 1 ., 6 9 8 -31.. 7 4 6 1 .. 0 0 8 1 .. 1 2 c
ATOM 2 9 0 4 CG M A 3 8 3 - 5 6 ., 8 2 5 1 2 . 0 7 4 -.3 0 ., 3 9 4 1 ,. 0 0 7 7 .. 9 7 C
ATOM 2 9 0 5 S ME A 3 8 3 - 5 .. 8 4 1 1 2 2 ., 0 0 5 - 2 9 .. 2 1 .. 0 0 8 4 ,.32 S
ATOM 2 9 0 6 CE MET A 3 8 3 - 5 4 .. 2 0 0 1 2 1 ., 7 0 0 - 2 9 .. 882 1 ,. 0 0 8 1 ,. 1 8 c
ATOM 2 9 0 7 O ASP A 3 8 4 - 5 6 ., 5 0 9 1 2 5 . .3 6 3 -.3 3 ., 8 3 1 ,. 0 0 8 9 .. 4 3 0
ATOM 2 9 0 8 ASP A 3 8 4 - 5 7 .. 4 0 4 1 2 2 .. 9 2 0 - 3 4 ., 2 6 9 1 ,. 0 0 8 2 .. 8 1
ATOM 2 9 0 9 CA ASP A 3 8 4 - 5 7 .. 0 6 3 1 2 3 ., 6 9 5 - 3 5 .. 4 5 1 1 ,. 0 0 8 6 ,. 7 5 c
ATOM 2 9 1 0 C A A 3 8 4 - 5 6 ., 3 9 4 1 2 4 .. 9 8 5 -.3 4 ., 9 8 5 1 ,. 0 0 8 9 .. 2 5 c
ATOM 2 9 1 1 CB ASP A 3 8 4 - 5 8 .. 3 0 7 1 2 3 .. 9 8 6 - 3 6 ., 3 0 0 1 ,. 0 0 9 2 ..31 c
ATOM 2 9 1 2 CG A P A 3 8 4 - 5 9 . 5 1 8 1 2 4 ., 3 2 7 - 3 5 . 4 5 3 1 ,. 0 0 9 4 ,. 3 0 c
ATOM 2 9 1 3 OD2 ASP A 3 8 4 -60. . 4 0 1 1 2 5 ., 0 7 4 -35 ., 9 3 0 1 .. 0 0 9 8 .. 3 6 0
ATOM 2 9 1 4 OD1 ASP A 3 8 4 - 5 9 ., 5 7 8 1 2 3 .. 8 4 7 - 3 4 ., 2 9 9 1 ,. 0 0 9 4 .. 8 8 0
ATOM 2 9 1 5 GLY A 3 8 5 - 5 .. 6 9 7 1 2 5 ., 6 6 0 - 3 .. 8 9 3 1 .. 0 0 8 5 ,. 6 1
ATOM 2 9 1 6 CA GLY A 3 8 5 - 5 4 .. 8 2 4 1 2 6 ., 7 4 9 -35 .. 5 0 6 1 .. 0 0 8 1 .. 7 0 c
ATOM 2 9 1 7 C GLY A 3 8 5 - 5 3 ., 4 7 9 1 2 6 . 1 5 7 -.3 5 ., 1 3 5 1 ,. 0 0 8 3 .. .3 5 c
ATOM 2 9 1 8 O GL A 3 8 5 -52 .. 5 3 1 1 2 6 ., 8 6 8 - 3 4 .. 8 0 9 1 .. 0 0 8 4 ,. 8 2 0
ATOM 2 9 1 9 THR A 3 8 6 - 5 3 .. 4 1 2 1 2 4 ., 8 3 1 - 3 5 .. 1 8 5 1 ,. 0 0 7 9 ,. 8 5
ATOM 2 9 2 0 CA. TH.R A 3 8 6 -52 ., 1 8 0 1 2 4 . 0 9 2 -.3 4 ., 9 6 5 1 ,. 0 0 8 .. 8 8 C
ATOM 2 9 2 1 C THR A 3 8 6 - 5 1 .. 5 0 0 1 2 3 ., 8 7 6 - 3 6 ., 3 1 0 1 ,. 0 0 8 1 .. 0 C
ATOM 2 922 O THR A 3 8 6 - 5 0 .. 8 9 7 1 2 2 ., 8 3 2 - 3 6 .. 5 6 5 1 ,. 0 0 7 7 ,. 0 4 O
ATOM 2 9 2 3 CB THR A 3 8 6 -52 ., 4 4 7 1 2 2 .. 7 3 7 -.3 4 ., 2 9 0 1 ,. 0 0 8 1 .. 1 8 C
ATOM 2 9 2 4 OG1 THR A 3 8 6 -52 .. 9 6 9 1 2 1 .. 8 1 1 - 3 5 ., 2 5 4 1 ,. 0 0 7 7 .. 1 0
ATOM 2 9 2 5 CG2 THR A 3 8 6 - 5 3 . 4 4 3 1 2 2 ., 8 9 7 - 3 3 . 1 6 2 1 ,. 0 0 8 0 ,. 8 3 c
ATOM 2 9 2 6 N GLU A 3 8 7 - 5 1 ., 6 2 8 1 2 4 .. 8 7 5 -.3 7 ., 1 7 5 1 ,. 0 0 8 4 .. 7 4 N
ATOM 2 9 2 7 CA GLU A 3 8 7 - 5 1 ., 1 2 0 1 2 4 .. 8 0 1 - 3 8 ., 5 3 5 1 ,. 0 0 8 2 .. 5 7 C
ATOM 2 9 2 8 C GLU A 3 8 7 - 4 9 . 6 0 6 1 2 4 ., 7 6 - 3 8 . 5 3 3 1 ,. 0 0 8 2 ,. 3 6 C
ATOM 2 9 2 9 O GLU A 3 8 7 - 4 9 .. 0 2 3 1 2 3 ., 6 7 3 -38., 8 4 8 1 .. 0 0 8 2 .. 4 7 O
ATOM 2 9 3 0 CB GLU A 3 8 7 - 5 1 ., 582 1 2 6 .. 0 1 9 - 3 9 ., 3 3 9 1 ,. 0 0 8 4 .. 4 7 C
ATOM 2 9 3 1 GLU A 3 8 8 - 4 8 .. 9 7 8 1 2 5 ., 8 2 3 - 3 8 .. 1 5 6 1 .. 0 0 7 7 ,. 7 6
ATOM 2 9 3 2 CA GLU A 3 8 8 - 4 7 .. 5 3 3 1 2 5 ., 9 2 9 -38.. 1 7 3 1 .. 0 0 7 6 .. 4 2 c
ATOM 2 9 3 3 C GLU A 3 8 8 - 4 6 ., 902 1 2 5 . 0 0 9 -.3 7 ., 1 2 5 1 ,. 0 0 7 9 .. 8 6 c
ATOM 2 9 3 4 O GLU A 3 8 8 - 4 5 .. 7 5 5 1 2 4 ., 5 7 9 - 3 7 .. 2 8 2 1 .. 0 0 7 5 ,.32 0
ATOM 2 9 3 5 CB GLU A 3 8 8 - 4 7 .. 1 0 5 1 2 7 ., 3 7 9 - 3 7 .. 9 4 9 1 ,. 0 0 7 2 ,. 0 9 c
ATOM 2 9 3 6 N L A 3 8 9 - 4 7 ., 6 6 0 1 2 4 . 7 0 5 -.3 6 ., 0 7 0 1 ,. 0 0 7 9 .. 0 7 N
ATOM 2 9 3 7 CA LEU A 3 8 9 - 4 7 .. 1 9 8 1 2 3 ., 8 2 0 - 3 5 ., 0 0 1 1 ,. 0 0 7 2 .. 8 8 C
ATOM 2 9 3 8 C LEU A 3 8 9 - 4 6 . 882 1 2 2 ., 4 3 3 - 3 5 . 5 2 7 1 ,. 0 0 7 6 ,. 5 0 C
ATOM 2 9 3 9 O LEU A 3 8 9 - 4 5 ., 7 9 2 1 2 1 .. 9 0 3 -.3 5 ., 3 0 3 1 ,. 0 0 7 8 .. 7 1 0
ATOM 2 9 4 0 CB LEU A 3 8 9 - 4 8 ., 2 4 6 1 2 3 . 7 1 - 3 3 ., 8 9 3 1 ,. 0 0 7 3 .. 8 5 c
ATOM 2 9 4 1 CG LEU A 3 8 9 - 4 7 . 9 9 0 1 2 4 ., 5 0 7 - 3 2 . 6 1 0 1 ,. 0 0 6 8 ,. 3 5 c
ATOM 2 9 4 2 CD1 LEU A 3 8 9 - 4 7 ., 8 7 8 1 2 6 ., 002 -32., 8 7 9 1 .. 0 0 6 5 .. 0 4 c
ATOM 2 9 4 3 CD2 LEU A 3 8 9 - 4 9 ., 0 8 5 1 2 4 .. 2 2 7 - 3 1 ., 6 0 6 1 ,. 0 0 7 0 .. 2 5 c
ATOM 2 9 4 4 LEU A 3 9 0 - 4 7 .. 8 4 5 1 2 1 ., 8 4 1 - 3 6 .. 2 1 .. 0 0 7 8 ,. 0
ATOM 2 9 4 5 CA LEU A 3 9 0 - 4 7 .. 6 7 6 1 2 0 ., 5 0 1 -36 .. 7 6 8 1 .. 0 0 7 7 .. 3 8 c
ATOM 2 9 4 6 C LEU A 3 9 0 - 4 6 ., 502 1 2 0 . 4 -.3 7 ., 7 4 2 1 ,. 0 0 7 7 .. 2 8 C
ATOM 2 9 4 7 O LEU A 3 9 0 - 4 5 .. 7 7 2 1 9 ., 4 3 5 - 3 7 .. 7 3 9 1 .. 0 0 7 9 ,. 4 4 O
ATOM 2 9 4 8 CB LEU A 3 9 0 - 4 8 .. 9 5 4 1 2 0 ., 0 5 1 - 3 7 .. 4 6 3 1 ,. 0 0 7 9 ,. 1 0 c
ATOM 2 9 4 9 CG LEU A 3 9 0 - 4 8 ., 9 0 9 1 1 8 . 6 4 2 -.3 8 ., 0 4 9 1 ,. 0 0 7 7 .. 0 6 c
ATOM 2 9 5 0 CD1 LEU A 3 9 0 - 4 9 ., 8 7 2 1 1 7 ., 7 2 6 - 3 7 ., 3 0 1 1 ,. 0 0 7 4 .. 5 1 c
ATOM 2 9 5 1 CD2 LEU A 3 9 0 - 4 9 .. 1 8 7 1 1 8 ., 6 5 2 - 3 9 .. 5 6 2 1 ,. 0 0 7 5 ,. 7 c
ATOM 2 9 5 2 N VAL A 3 9 1 - 4 6 ., 3 2 5 1 2 1 .. 4 4 6 -.3 8 ., 5 7 5 1 ,. 0 0 7 6 .. 4 4 N
ATOM 2 9 5 3 CA VAL A 3 9 1 - 4 5 ., 1 8 1 1 2 1 .. 5 1 9 - 3 9 ., 4 8 4 1 ,. 0 0 7 4 .. 5 5 C
ATOM 2 9 4 C VAL A 3 9 1 - 4 3 . 8 7 6 1 2 ., 4 2 8 - 3 8 . 7 0 8 1 ,. 0 0 7 8 ,. 2 8 c
ATOM 2 9 5 5 O VAL A 3 9 1 - 4 3 ., 0 2 1 1 2 0 .. 5 7 3 -.3 8 ., 982 1 ,. 0 0 7 7 .. 4 3 0
ATOM 2 9 5 6 CB VAL A 3 9 1 - 4 5 ., 1 7 3 1 2 2 .. 8 2 8 - 4 0 ., 2 9 6 1 ,. 0 0 8 1 .. 4 1 c
ATOM 2 9 5 7 CGI VAL A 3 9 1 - 4 3 . 8 0 1 2 3 ., 0 3 9 - 4 0 . 9 6 9 1 ,. 0 0 8 0 ,. 4 0 c
ATOM 2 9 5 8 CG2 VAL A 3 9 1 - 4 6 ., 3 0 6 1 2 2 ., 832 - 1 ., 3 2 0 1 .. 0 0 8 0 .. 9 7 c
ATOM 2 9 5 9 LYS A 3 9 2 - 4 3 ., 7 4 9 1 2 2 .. 3 2 8 - 3 7 ., 7 3 6 1 ,. 0 0 7 7 .. 1 4
ATOM 2 9 6 0 CA LYS A 3 9 2 - 4 2 .. 6 3 8 1 2 2 ., 3 5 5 - 3 6 .. 7 9 3 1 .. 0 0 7 4 ,. 3 8 C
ATOM 2 9 6 1 c LYS A 3 9 2 - 4 2 .. 3 7 8 1 2 1 ., 0 1 7 -36 .. 0 9 0 1 .. 0 0 7 1 .. 7 8 c
ATOM 2 9 6 2 0 LYS A 3 9 2 - 4 ., 2 3 1 1 2 0 . 6 0 7 -.3 5 ., 9 8 0 1 ,. 0 0 7 6 .. 5 3 0



ATOM 2 6 3 CB LYS A 3 9 2 - 4 2 .. 8 7 6 1 2 3 .. 4 4 8 - 3 5 .. 7 4 5 1 .. 0 0 6 9 .. 5 6 c
ATOM 2 9 6 4 CG LYS A 3 9 2 --4 2 ., 6 0 6 1 2 4 .. 8 4 2 - 3 6 ., 2 5 5 1 ,. 0 0 7 0 .. 7 4 C
ATOM 2 9 6 5 C LYS A 3 9 2 - 4 2 .. 4 3 1 1 2 5 ., 8 0 4 - 3 .. 1 0 7 1 .. 0 0 7 0 ,. 4 5 c
ATOM 2 9 6 6 CE LYS A 3 9 2 - 4 2 .. 2 9 1 1 2 7 .. 2 3 1 - 3 5 .. 5 8 8 1 .. 0 0 62 .. 7 1 c
ATOM 2 9 6 7 LYS A 3 9 2 - ., 9 6 0 1 2 8 . 1 2 1 -.3 4 ., 4 4 8 1 ,. 0 0 7 2 .. 2 1 N
ATOM 2 9 6 8 LE A 3 9 3 - 4 3 .. 4 2 6 1 2 0 ., 3 4 0 - 3 .. 62 3 1 .. 0 0 6 9 ,. 9 6
ATOM 2 9 6 9 CA LEU A 3 9 3 - 4 3 .. 2 5 7 1 1 9 ., 0 7 8 - 3 4 .. 9 0 0 1 ,. 0 0 6 7 ,. 4 3 c
ATOM 2 9 7 0 C L A 3 9 3 - 4 2 ., 7 4 2 1 7 . 9 6 7 -.3 5 ., 8 1 5 1 ,. 0 0 7 2 .. 0 0 c
ATOM 2 9 7 1 O LE A 3 9 3 - 4 2 .. 0 7 6 1 1 7 .. 0 2 5 - 3 5 . 3 6 8 1 ,. 0 0 7 6 .. 8 8 0
ATOM 2 9 7 2 CE LEU A 3 9 3 - 4 4 .. 5 7 1 1 1 8 ., 6 5 2 - 3 4 .. 2 5 3 1 ,. 0 0 6 4 ,. 7 7 c
ATOM 2 9 7 3 CG LEU A 3 9 3 - 4 4 ., 5 3 1 1 7 .. 4 6 6 -.3 .3 ., 2 9 4 1 ,. 0 0 6 1 .. 8 6 c
ATOM 2 9 7 4 CD1 LEU A 3 9 3 - 4 5 .. 5 7 4 1 1 7 .. 6 5 3 -32 . 2 2 4 1 ,. 0 0 6 3 .. 3 8 c
ATOM 2 9 7 5 CD2 LEU A 3 9 3 - 4 4 . 7 5 7 1 ., 1 4 2 - 3 4 . 0 0 8 1 ,. 0 0 6 1 ,. 6 9 c
ATOM 2 9 7 6 AS A 3 9 4 - 4 3 .. 0 3 8 1 1 8 .. 0 8 5 - 3 7 . 0 9 9 1 .. 0 0 7 3 .. 0 2 N
ATOM 2 9 7 7 CA ASM A 3 9 4 - 4 2 ., 62 6 1 1 7 .. 0 7 7 - 3 8 ., 0 5 9 1 ,. 0 0 7 5 .. 4 4 c
ATOM 2 9 7 8 C AS A 3 9 4 - 4 1 .. 1 9 7 1 7 ., 2 9 7 - 3 8 . 5 6 0 1 .. 0 0 7 .3 ,. 5 1 c
ATOM 2 9 7 9 O ASN A 3 9 4 - 4 0 .. 5 1 3 1 1 .. 3 4 8 - 3 8 . 9 4 3 1 .. 0 0 7 1 .. 1 8 0
ATOM 2 9 8 0 CB ASN A 3 9 4 - 4 3 ., 6 0 4 1 7 . 0 4 9 -.3 9 ., 2 3 2 1 ,. 0 0 8 .. 5 5 c
ATOM 2 9 8 1 CG AS A 3 9 4 - 4 4 .. 0 7 6 1 1 5 ., 6 5 0 - 3 9 .. 552 1 .. 0 0 8 4 ,. 5 8 c
ATOM 2 9 8 2 OD1 ASN A 3 9 4 - 4 4 .. 8 3 7 1 1 5 ., 0 4 9 - 3 8 .. 7 8 3 1 ,. 0 0 8 5 ,. 5 3 0
ATOM 2 9 8 3 D2 ASN A 3 9 4 - 4 3 ., 62 3 1 1 5 . 1 7 - 4 0 ., 6 8 7 1 ,. 0 0 78 .. 0 9 N
ATOM 2 9 8 4 A G A 3 9 5 - 4 0 .. 7 5 1 1 1 8 .. 5 5 0 - 3 8 . 5 5 4 1 ,. 0 0 7 1 .. 9 0
ATOM 2 9 8 5 CA ARG A 3 9 5 - 3 9 .. 3 5 3 1 1 8 ., 8 5 3 - 3 8 .. 8 2 7 1 ,. 0 0 7 2 ,. 7 c
ATOM 2 9 8 6 C ARG A 3 9 5 - 3 8 ., 5 5 6 1 8 .. 8 0 7 -.3 7 ., 5 1 8 1 ,. 0 0 7 3 .. 4 .3 c
ATOM 2 9 8 7 O ARG A 3 9 5 - 3 7 .. 4 5 5 1 1 9 .. 3 4 5 - 3 7 . 4 4 4 1 ,. 0 0 7 0 .. 2 0 0
ATOM 2 9 8 8 CB ARG A 3 9 5 - 3 9 . 2 0 9 1 2 0 ., 2 2 0 - 3 9 . 502 1 ,. 0 0 5 7 ,. 6 6 c
ATOM 2 9 8 9 N GLU A 3 9 6 - 3 9 ., 1 2 5 1 8 .. 1 4 3 -.3 6 ., 5 0 7 1 ,. 0 0 7 1 .. 9 8 N
ATOM 2 9 9 0 CA GLU A 3 9 6 - 3 8 ., 6 1 9 1 1 8 . 1 4 4 - 3 5 ., 1 3 0 1 ,. 0 0 7 0 .. 0 9 c
ATOM 2 9 9 1 C GLU A 3 9 6 - 3 8 . 0 5 3 1 ., 5 0 3 - 3 4 . 7 0 1 1 ,. 0 0 6 9 ,. 0 5 c
ATOM 2 9 92 O GLU A 3 9 6 - 3 6 .. 8 8 6 1 1 9 . 62 1 - 3 . 3 3 5 1 .. 0 0 6 8 .. 4 0 0
ATOM 2 9 9 3 CB GLU A 3 9 6 - 3 7 ., 5 6 4 1 1 7 .. 0 5 8 - 3 4 ., 9 5 4 1 ,. 0 0 6 8 .. 7 9 c
ATOM 2 9 9 4 CG GLU A 3 9 6 - 3 8 .. 1 2 3 1 1 5 ., 6 4 5 - 3 .. 0 8 1 .. 0 0 7 .1 ,. 0 6 c
ATOM 2 9 9 5 CD GLU A 3 9 6 - 3 7 .. 0 5 1 1 1 4 . 6 0 1 - 3 5 .. 3 0 3 1 .. 0 0 8 0 .. 4 2 c
ATOM 2 9 9 6 OE1 GLU A 3 9 6 - 3 6 ., 0 8 1 1 4 . 9 0 4 -.3 6 ., 0 4 0 1 ,. 0 0 74 .. 8 4 0
ATOM 2 9 9 7 OE2 GLU A 3 9 6 - 3 7 .. 1 8 1 1 1 3 ., 4 7 1 - 3 4 .. 7 8 4 1 .. 0 0 8 6 ,. 0
ATOM 2 9 9 8 O ASP A 3 9 7 - 3 9 .. 2 9 3 1 2 3 ., 8 3 8 - 3 3 .. 3 8 7 1 ,. 0 0 6 5 ,. 6 1 0
ATOM 2 9 9 9 N ASP A 3 9 7 - 3 8 ., 9 0 1 1 2 0 . 5 2 6 -.3 4 ., 7 3 6 1 ,. 0 0 7 2 .. 2 2 N
ATOM 3 0 0 0 CA A A 3 9 7 - 3 8 .. 4 6 8 1 2 1 . 9 0 3 - 3 4 . 5 2 1 1 ,. 0 0 6 9 .. 7 1 c
ATOM 3 0 0 1 C A P A 3 9 7 - 3 9 . 2 8 7 1 2 2 ., 6 1 2 - 3 3 . 4 5 7 1 ,. 0 0 6 7 ,. 7 4 c
ATOM 3 0 0 2 CB ASP A 3 9 7 - 3 8 ., 5 5 7 1 2 2 .. 6 7 9 -.3 5 ., 8 2 7 1 ,. 0 0 7 2 .. 5 4 c
ATOM 3 0 0 3 CG ASP A 3 9 7 - 3 7 ., 2 3 1 1 2 3 .. 2 4 1 - 3 6 ., 2 5 3 1 ,. 0 0 7 9 .. 6 4 c
ATOM 3 0 0 4 OD1 A P A 3 9 7 - 3 6 . 5 7 2 1 2 .3 ., 8 7 7 - 3 5 . 4 0 0 1 ,. 0 0 7 8 ,. 0 0 0
ATOM 3 0 0 5 OD2 ASP A 3 9 7 - 3 6 .. 8 4 5 1 2 3 . 0 4 1 - 3 7 . 4 3 2 1 .. 0 0 8 2 .. 3 4 0
ATOM 3 0 0 6 O LEU A 3 9 8 - 4 0 ., 6 5 0 1 2 1 .. 2 7 9 - 2 9 ., 6 9 5 1 ,. 0 0 6 7 .. 5 9 0
ATOM 3 0 0 7 LEU A 3 9 8 - 3 9 .. 9 5 7 1 2 1 ., 8 3 5 -32 .. 6 1 6 1 .. 0 0 6 6 ,. 8 7
ATOM 3 0 0 8 CA LEU A 3 9 8 - 4 1 .. 0 2 2 1 2 2 . 3 6 9 - 3 1 .. 7 8 2 1 .. 0 0 62 .. 0 7 c
ATOM 3 0 0 9 C LEU A 3 9 8 - 4 0 ., 7 4 8 1 2 2 . .34 7 -.3 0 ., 2 8 7 1 ,. 0 0 5 8 .. 1 6 c
ATOM 3 0 1 0 CB LEU A 3 9 8 - 4 2 .. .30 8 1 2 1 ., 5 9 3 -32 .. 0 5 5 1 .. 0 0 6 6 ,. 9 8 c
ATOM 3 0 1 1 CG LEU A 3 9 8 - 4 3 .. 4 8 3 1 2 1 ., 9 3 0 - 3 1 .. 1 4 8 1 ,. 0 0 6 0 ,. 9 0 c
ATOM 3 0 1 2 CD2 LEU A 3 9 8 - 4 4 ., 552 1 2 0 . 8 7 4 -.3 .1 ., 2 6 2 1 ,. 0 0 5 4 .. 9 6 c
ATOM 3 0 1 3 CD1 LEU A 3 9 8 - 4 4 .. 0 0 1 1 2 3 . 3 1 5 - 3 1 . 4 7 4 1 ,. 0 0 5 7 .. 6 6 c
ATOM 3 0 1 4 O LEU A 3 9 9 - 3 9 .. 0 7 6 1 2 2 ., 3 3 8 - 2 6 .. 8 5 4 1 ,. 0 0 5 3 ,. 9 6 0
ATOM 3 0 1 5 N LEU A 3 9 9 - 4 0 ., 6 8 3 1 2 3 .. 5 3 6 - 2 9 ., 6 9 0 1 ,. 0 0 5 7 .. 7 9 N
ATOM 3 0 1 6 CA LEU A 3 9 9 - 4 0 .. 4 7 0 1 2 3 .. 7 2 1 - 2 8 . 2 6 0 1 ,. 0 0 5 5 .. 5 8 c
ATOM 3 0 1 7 C LEU A 3 9 9 - 3 9 . 1 4 2 2 .3 ., 0 8 7 - 2 7 . 8 2 5 1 ,. 0 0 5 8 ,. 7 4 c
ATOM 3 0 1 8 CB LEU A 3 9 9 - 1 ., 6 4 6 1 2 3 .. 1 3 8 - 2 7 ., 4 6 3 1 ,. 0 0 5 4 .. 9 5 c
ATOM 3 0 1 9 CG LEU A 3 9 9 - 4 3 ., 0 5 3 1 2 3 .. 7 4 9 - 2 7 ., 6 1 9 1 ,. 0 0 6 0 .. 0 3 c
ATOM 302 0 GDI LEU A 3 9 9 - 4 4 . 0 8 4 1 2 2 ., 8 9 4 - 2 6 . 8 8 5 1 ,. 0 0 5 3 ,. 9 3 c
ATOM 302 1 CD2 LEU A 3 9 9 - 4 3 .. 1 2 2 1 2 5 . 2 1 5 - 2 7 . 1 3 9 1 .. 0 0 5 1 .. 2 1 c
ATOM 3022 O ARG A 4 0 0 - 3 6 ., 0 7 2 1 2 4 .. 6 3 9 - 2 6 ., 9 7 7 1 ,. 0 0 5 0 .. 5 1 0
ATOM 302 3 ARG A 4 0 0 - 3 8 .. 0 8 0 1 2 .3 ., 3 9 8 - 2 8 .. 5 5 5 1 .. 0 0 5 8 ,. 4 0
ATOM 302 CA ARG A 4 0 0 - 3 6 .. 8 0 3 1 2 2 . 7 5 9 - 2 8 .. 3 0 5 1 .. 0 0 5 1 .. 8 7 c
ATOM 3 0 2 5 C ARG A 4 0 0 - 3 6 ., 0 3 2 1 2 3 . 4 0 - 2 7 ., 1 7 0 1 ,. 0 0 5 2 .. 5 5 c



ATOM 302 6 CB ARG A 4 0 0 - 3 5 .. 9 5 8 1 2 2 .. 7 3 8 - 2 9 .. 5 7 8 1 .. 0 0 5 1 .. 4 8 c
ATOM 302 7 CG ARG A 4 0 0 --3 6 ., 2 8 9 1 2 1 .. 5 4 4 - 3 0 ., 4 4 4 1 ,. 0 0 5 6 .. 9 1 C
ATOM 302 8 C ARG A 4 0 0 - 3 5 .. 4 2 7 1 2 1 ., 4 6 8 - 3 1 .. 6 7 9 1 .. 0 0 6 5 ,. 2 3 C
ATOM 302 9 NE ARG A 4 0 0 - 3 .. 0 8 4 1 2 0 ., 9 5 8 - 3 1 .. 4 1 6 1 .. 0 0 6 3 .. 0 0 N
ATOM 3 0 3 0 C ARG A 4 0 0 - 3 3 ., 8 6 1 1 9 . 6 9 2 - 3 .1 ., 1 0 5 1 ,. 0 0 6 2 .. 0 7 C
ATOM 3 0 3 N ARG A 4 0 0 - 3 4 .. 8 0 5 1 1 8 ., 8 2 3 - 3 0 .. 9 9 7 1 .. 0 0 7 0 ,. 1 8 N
ATOM 3 0 3 2 H2 ARG A 4 0 0 -32 .. 5 6 9 1 1 9 ., 2 9 4 - 3 0 .. 8 9 3 1 ,. 0 0 5 2 ,. 4 9 N
ATOM 3 0 3 3 O LYS A 4 0 1 -32 ., 8 6 5 1 2 2 . 9 2 7 - 2 7 ., 2 2 3 1 ,. 0 0 4 9 .. 4 .1 O
ATOM 3 0 3 4 N LYS A 4 0 1 - 3 5 .. 3 5 7 1 2 2 ., 5 5 9 - 2 6 ., 3 9 6 1 ,. 0 0 4 9 .. 2 3 N
ATOM 3 0 3 5 CA LYS A 4 0 1 - 3 4 .. 4 1 8 1 2 3 ., 0 1 4 - 2 5 .. 3 9 0 1 ,. 0 0 4 4 ,. 1 9 c
ATOM 3 0 3 6 C LYS A 4 0 1 - 3 .3 ., 0 7 8 1 2 3 .. 2 9 8 - 2 6 ., 0 6 5 1 ,. 0 0 4 9 .. 5 2 c
ATOM 3 0 3 7 CB LYS A 4 0 1 - 3 4 .. 2 6 7 1 2 1 .. 9 8 5 - 2 4 ., 2 9 1 1 ,. 0 0 4 6 .. 1 7 c
ATOM 3 0 3 8 CG LYS A 4 0 1 - 3 5 . 5 2 4 2 .1 ., 2 1 7 - 2 3 . 9 9 4 1 ,. 0 0 5 1 ,. 1 7 c
ATOM 3 0 3 9 CD LYS A 4 0 1 - 3 5 .. 3 3 8 1 2 0 ., 4 0 9 - 2 2 ., 7 4 3 1 .. 0 0 4 8 .. 7 7 c
ATOM 3 0 4 0 CE LYS A 4 0 1 - 3 6 ., 4 4 5 1 1 9 .. 4 0 2 - 2 2 ., 5 2 8 1 ,. 0 0 5 5 .. 4 3 c
ATOM 3 0 4 1 LYS A 4 0 1 - 3 6 .. 2 8 1 1 8 ., 6 7 9 - 2 1 .. 2 4 1 1 .. 0 0 5 7 ,. 5 6 N
ATOM 3 0 4 2 O GLN A 4 0 2 - 2 9 .. 052 1 2 3 ., 0 7 5 - 2 6 .. 7 2 7 1 .. 0 0 3 9 .. 3 3 O
ATOM 3 0 4 3 N GLN A 4 0 2 -32 ., 1 7 8 1 2 3 . 9 7 8 - 2 5 ., 3 6 5 1 ,. 0 0 4 7 .. 9 9 N
ATOM 3 0 4 4 CA GLN A 4 0 2 - 3 0 .. 9 3 3 1 2 4 ., 3 6 8 - 2 6 .. 0 0 7 1 .. 0 0 4 5 ,. 7 7 C
ATOM 3 0 4 5 c GLN A 4 0 2 - 2 9 .. 8 8 4 1 2 3 ., 2 5 7 - 2 5 .. 852 1 ,. 0 0 4 6 ,. 3 2 c
ATOM 3 0 4 6 CB GLN A 4 0 2 - 3 0 ., 4 6 1 2 5 . 6 7 9 - 2 5 ., 4 4 8 1 ,. 0 0 4 .. 9 8 c
ATOM 3 0 4 7 CG GLN A 4 0 2 - 3 1 .. 1 6 9 1 2 6 ., 9 2 0 - 2 5 ., 932 1 ,. 0 0 5 0 .. 6 8 c
ATOM 3 0 4 8 CD GLN A 4 0 2 -32 .. 5 9 9 1 2 7 ., 0 1 7 - 2 5 .. 3 9 1 1 ,. 0 0 4 8 ,. 3 3 c
ATOM 3 0 4 9 OE1 GLN A 4 0 2 -.32 ., 8 1 4 2 7 .. 082 - 2 4 ., 1 8 4 1 ,. 0 0 4 8 .. 6 5 0
ATOM 3 0 5 0 NE2 GLN A 4 0 2 - 3 3 .. 5 7 3 1 2 7 .. 0 0 8 - 2 6 ., 2 9 1 1 ,. 0 0 4 7 .. 7 9 N
ATOM 3 0 1 O ARG A 4 0 3 - 3 0 . 5 9 1 1 ., 5 3 0 - 2 4 . 0 5 7 1 ,. 0 0 4 2 ,. 5 5 O
ATOM 3 0 2 N ARG A 4 0 3 - 2 9 ., 9 6 9 1 2 2 .. 5 3 4 - 2 4 ., 7 3 4 1 ,. 0 0 4 6 .. 6 9 N
ATOM 3 0 5 3 CA ARG A 4 0 3 - 2 9 ., 1 3 2 1 2 1 .. 3 8 6 - 2 4 ., 4 1 4 1 ,. 0 0 4 4 .. 2 6 C
ATOM 3 0 4 C ARG A 4 0 3 - 2 9 . 7 7 0 1 2 0 ., 0 5 9 - 2 4 . 7 9 5 1 ,. 0 0 4 .1 ,. 5 7 C
ATOM 3 0 5 5 CB ARG A 4 0 3 - 2 8 ., 8 2 7 1 2 1 ., 3 9 6 - 2 2 ., 9 2 9 1 .. 0 0 4 6 .. 8 0 c
ATOM 3 0 5 6 CG ARG A 4 0 3 - 2 8 ., 0 5 1 1 2 2 .. 6 0 5 - 2 2 ., 5 5 0 1 ,. 0 0 4 2 .. 5 6 c
ATOM 3 0 5 7 C ARG A 4 0 3 - 2 6 .. 6 8 7 1 2 2 ., 5 4 1 - 2 3 .. 1 7 6 1 .. 0 0 4 5 ,. 8 5 c
ATOM 3 0 5 8 NE ARG A 4 0 3 - 2 5 .. 7 4 6 1 2 2 ., 9 1 7 - 2 2 .. 1 5 2 1 .. 0 0 5 2 .. 3 7 N
ATOM 3 0 5 9 C ARG A 4 0 3 - 2 4 ., 7 9 2 1 2 2 . 1 4 9 - 2 1 ., 6 4 8 1 ,. 0 0 4 8 .. 7 7 C
ATOM 3 0 6 0 N ARG A 4 0 3 - 2 4 .. 0 5 7 1 2 2 ., 6 5 1 - 2 0 .. 6 7 5 1 .. 0 0 5 4 ,. 1 5 N
ATOM 3 0 6 1 NH2 ARG A 4 0 3 - 2 4 .. 5 7 7 1 2 0 ., 9 1 4 —2 2 .. 0 7 3 1 ,. 0 0 4 3 ,. 0 6 N
ATOM 3 0 6 2 N TH.R A 4 0 4 - 2 9 ., 4 0 5 1 1 9 . 5 3 8 - 2 5 ., 9 5 9 1 ,. 0 0 4 2 .. 4 7 N
ATOM 3 0 6 3 CA THR A 4 0 4 - 3 0 ., 0 1 4 1 1 8 ., 3 0 9 - 2 6 ., 4 4 9 1 ,. 0 0 4 4 .. 2 1 C
ATOM 3 0 6 4 C THR A 4 0 4 - 2 9 . 0 2 5 1 1 7 ., 4 5 4 - 2 7 . 1 8 3 1 ,. 0 0 4 2 ,. 5 6 C
ATOM 3 0 6 5 O THR A 4 0 4 - 2 7 ., 9 4 6 1 7 .. 9 - 2 7 ., 5 4 7 1 ,. 0 0 4 4 .. 3 0 O
ATOM 3 0 6 6 CB THR A 4 0 4 - 3 1 ., 2 0 4 1 1 8 .. 5 4 8 - 2 7 ., 4 2 7 1 ,. 0 0 4 6 .. 0 0 C
ATOM 3 0 6 7 OG1 THR A 4 0 4 - 3 0 . 8 2 4 1 ., 4 7 - 2 8 . 4 5 2 1 ,. 0 0 4 .1 ,. 8 4 O
ATOM 3 0 6 8 CG2 THR A 4 0 4 -32 ., 4 1 3 1 1 9 .. 0 5 1 - 2 6 ., 6 8 3 1 .. 0 0 5 2 .. 9 6 c
ATOM 3 0 6 9 FHE A 4 0 5 - 2 9 ., 4 7 1 1 1 6 .. 2 3 0 - 2 7 ., 4 5 0 1 ,. 0 0 4 6 .. 3 0 N
ATOM 3 0 7 0 CA PHE A 4 0 5 - 2 8 .. 6 6 9 1 1 5 ., 1 0 7 - 2 7 .. 9 5 1 1 .. 0 0 4 5 ,. 9 9 C
ATOM 3 0 7 1 c PHE A 4 0 5 - 2 7 .. 9 9 3 1 1 5 ., 3 3 7 - 2 9 .. 2 9 9 1 .. 0 0 4 9 .. 8 5 c
ATOM 3 0 7 2 0 PHE A 4 0 5 - 2 7 ., 1 8 4 1 4 . 5 1 4 - 2 9 ., 7 2 3 1 ,. 0 0 5 5 .. 8 2 0
ATOM 3 0 7 3 CB P E A 4 0 5 - 2 9 .. 5 6 1 1 1 3 ., 8 6 0 - 2 8 .. 0 6 2 1 .. 0 0 4 9 ,. 0 0 c
ATOM 3 0 7 4 CG PHE A 4 0 5 - 3 0 .. 7 8 7 1 1 4 ., 0 6 6 - 2 8 .. 9 2 7 1 ,. 0 0 5 5 ,. 4 1 c
ATOM 3 0 7 5 CD2 PHE A 4 0 5 - 3 0 ., 8 3 1 1 3 . 6 0 9 - 3 0 ., 2 3 5 1 ,. 0 0 5 5 .. 6 0 c
ATOM 3 0 7 6 CD1 PHE A 4 0 5 - 3 1 ., 9 1 3 1 1 4 ., 7 4 4 - 2 8 ., 4 3 3 1 ,. 0 0 5 8 .. 0 5 c
ATOM 3 0 7 7 CE2 PHE A 4 0 5 - 3 1 .. 9 3 8 1 1 3 ., 8 1 7 - 3 1 .. 032 1 ,. 0 0 5 9 ,. 0 7 c
ATOM 3 0 7 8 C 1 PHE A 4 0 5 -.3 .3 ., 0 3 3 1 4 .. 9 5 9 - 2 9 ., 2 2 2 1 ,. 0 0 4 8 .. 4 .1 c
ATOM 3 0 7 9 CZ PHE A 4 0 5 - 3 3 ., 0 4 8 1 1 4 .. 5 0 0 - 3 0 ., 5 1 4 1 ,. 0 0 5 9 .. 9 1 c
ATOM 3 0 8 0 N ASP A 4 0 6 - 2 8 . 3 2 3 1 ., 4 2 6 - 2 9 . 9 8 7 1 ,. 0 0 4 6 ,. 3 6 N
ATOM 3 0 8 1 CA A A 4 0 6 - 2 7 ., 7 8 0 1 1 6 .. 6 2 1 - 3 1 ., 3 2 2 1 ,. 0 0 4 6 .. 3 4 C
ATOM 3 0 8 2 C ASP A 4 0 6 - 2 6 ., 8 7 9 1 1 7 .. 8 2 2 - 3 1 ., 3 7 5 1 ,. 0 0 4 3 .. 2 1 c
ATOM 3 0 8 3 O ASP A 4 0 6 - 2 6 . 4 0 8 1 1 8 ., 1 9 5 - 3 2 . 4 3 7 1 ,. 0 0 4 7 ,. 0 0 0
ATOM 3 0 8 4 CB ASP A 4 0 6 - 2 8 ., 8 9 1 1 1 ., 7 3 2 -32 ., 3 7 8 1 .. 0 0 4 6 .. 6 0 c
ATOM 3 0 8 5 CG ASP A 4 0 6 - 2 9 ., 8 2 4 1 1 7 .. 9 0 5 -32 ., 1 4 1 1 ,. 0 0 : . 3 7 c
ATOM 3 0 8 6 OD1 AS A 4 0 6 - 3 0 .. 1 0 6 1 1 8 ., 2 2 3 - 3 0 .. 9 6 7 1 .. 0 0 5 4 ,. 8 1 0
ATOM 3 0 8 7 OD2 ASP A 4 0 6 - 3 0 .. 2 8 4 1 1 8 ., 5 0 5 - 3 3 .. 1 3 7 1 .. 0 0 5 8 .. 6 7 0
ATOM 3 0 8 8 N ASM A 4 0 7 - 2 6 ., 5 8 7 1 1 8 . 4 0 - 3 0 ., 2 2 6 1 ,. 0 0 4 3 .. 3 .3 N



ATOM 3 0 8 9 CA AS A 4 0 7 - 2 5 5 3 4 1 1 9 4 1 - 3 0 1 8 7 1 0 0 1 8 0 c
ATOM 3 0 9 0 C ASM A 4 0 7 --2 4 1 4 5 1 1 8 8 2 3 - 3 0 5 6 9 1 0 0 4 3 8 1 C
ATOM 3 0 9 O AS A 4 0 7 - 2 3 1 9 1 1 9 5 5 9 - 3 0 7 8 1 1 0 4 3 0 3 O
ATOM 3 0 92 CB ASN A 4 0 7 - 2 5 4 7 1 1 2 0 0 4 6 - 2 8 8 1 5 1 0 0 1 9 1 c
ATOM 3 0 9 3 CG ASM A 4 0 7 - 2 6 6 6 5 1 2 0 9 8 0 - 2 8 5 2 4 I 0 0 5 7 0 c
ATOM 3 0 9 4 OD1 AS A 4 0 7 - 2 7 4 4 3 1 2 3 2 9 - 2 9 4 7 1 0 5 2 8 0
ATOM 3 0 9 5 D2 ASK A 4 0 7 - 2 6 7 8 9 1 2 1 4 0 1 2 6 5 1 0 0 2 1 3 N
ATOM 3 0 9 6 N GLY A 4 0 8 - 2 4 0 7 7 4 9 4 - 3 0 6 8 5 I 0 0 4 0 N
ATOM 3 0 9 7 CA GLY A 4 0 8 - 2 2 8 4 2 1 1 6 7 8 2 - 3 0 9 8 0 1 0 0 4 3 7 0 C
ATOM 3 0 9 8 c GLY A 4 0 8 —' 2 1 4 3 1 1 7 1 9 3 -32 2 5 5 1 0 0 5 0 3 4 c
ATOM 3 0 9 0 GLY A 4 0 8 - 2 0 932 1 6 9 7 5 -32 4 2 I 0 0 4 6 0 0 0
ATOM 3 1 0 0 N SER A 4 0 9 - 2 2 9 0 5 1 1 7 8 1 8 - 3 3 1 4 8 1 0 0 5 1 4 M
ATOM 3 0 1 CA SER A 4 0 9 - 2 2 4 5 1 8 1 6 8 - 3 4 4 7 2 1 0 0 4 9 8 C
ATOM 3 1 0 2 c SER A 4 0 9 - 2 1 62 8 1 1 4 6 6 - 3 4 4 7 1 0 0 5 0 8 3 c
ATOM 3 1 0 3 0 SER A 4 0 9 - 2 0 0 4 1 1 9 8 3 1 - 3 4 3 7 1 0 0 5 9 4 6 0
ATOM 3 1 0 4 CB SER A 4 0 9 - 2 3 5 5 1 8 2 7 4 - 3 4 5 3 1 0 4 5 2 c
ATOM 3 1 0 5 OG SER A 4 0 9 - 2 4 3 6 9 1 1 4 0 7 - 3 5 1 5 4 1 0 0 5 7 1 7 0
ATOM 3 1 0 6 O LE A 4 0 - 8 9 9 3 1 2 0 7 4 -32 0 9 8 I 0 0 4 9 7 6 0
ATOM 3 1 0 7 N LE A 4 1 0 - 2 1 6 3 7 1 2 0 5 2 - 3 3 3 1 0 4 4 0 8 N
ATOM 3 1 0 8 CA ILE A 4 0 - 2 0 9 9 4 1 2 1 4 5 6 - 3 3 2 1 9 1 0 0 4 5 4 9 c
ATOM 3 1 0 9 C ILE A 4 0 - 4 7 5 1 2 1 3 7 - 3 3 0 8 9 I 0 0 5 4 C
ATOM 3 1 1 0 CB ILE A 4 1 0 - 2 1 5 3 7 1 2 2 2 6 3 -32 0 0 6 1 0 0 4 1 0 c
ATOM 3 1 1 1 CGI ILE A 4 0 - 2 3 0 4 4 1 2 2 4 5 4 -32 0 9 7 1 0 0 5 0 4 8 c
ATOM 3 1 1 2 CG2 ILE A 4 0 - 2 0 8 6 0 2 3 5 8 9 - 3 1 8 8 5 I 0 0 4 0 9 c
ATOM 3 1 1 3 CD1 ILE A 4 1 0 - 2 3 5 9 8 1 2 3 2 9 6 - 3 0 9 5 4 1 0 0 4 7 7 9 c
ATOM 3 4 N PRO A 4 - 1 8 7 0 1 2 8 5 8 - 3 4 0 6 3 1 0 0 5 5 8 6 N
ATOM 3 1 1 5 CA PRO A 4 1 - 7 2 3 9 1 2 1 8 7 - 3 3 9 8 4 I 0 0 5 4 0 2 C
ATOM 3 1 1 6 C FRO A 4 1 1 - 7 1 5 1 2 2 7 8 0 -32 92 3 1 0 0 5 1 8 9 C
ATOM 3 7 O PRO A 4 - 7 4 2 0 1 2 3 7 2 8 - 3 2 5 3 3 1 0 0 5 2 O
ATOM 3 1 1 8 CB PRO A 4 1 1 - 1 7 7 9 1 2 2 2 6 6 - 3 5 3 8 1 1 0 0 5 0 2 4 c
ATOM 3 1 1 9 CG FRO A 4 1 1 - 8 0 2 6 1 2 2 4 7 7 - 3 6 1 8 1 1 0 0 : 8 1 c
ATOM 3 1 2 0 C PRO A 4 - 1 5 7 1 2 2 6 4 5 - 3 2 7 1 0 4 9 0 2 c
ATOM 3 1 2 1 HI S A 4 1 2 - 1 5 4 9 0 1 2 2 5 5 2 -32 4 7 1 1 0 0 4 8 9 1 N
ATOM 3 1 2 2 CA. HI S A 4 2 - 4 9 3 6 1 2 3 3 2 8 - 3 3 7 0 I 0 0 5 0 2 7 C
ATOM 3 1 2 3 C H S A 4 1 2 - 4 5 2 8 1 2 4 7 0 8 - 3 1 8 4 0 1 0 5 3 8 8 C
ATOM 3 1 2 4 O H S A 4 1 2 - 1 4 4 8 4 1 2 5 6 4 4 - 3 1 0 4 8 1 0 0 5 1 3 7 O
ATOM 3 1 2 5 CB HI S A 4 2 - 3 7 3 9 1 2 2 6 1 7 - 3 0 7 3 1 I 0 0 4 8 2 c
ATOM 3 1 2 6 CG I S A 4 1 2 - 1 2 4 9 2 1 2 2 6 5 1 - 3 1 5 6 4 1 0 0 5 5 2 7 c
ATOM 3 2 7 ND1 H A 4 1 2 - 2 2 5 2 1 2 7 5 5 - 3 2 5 8 5 1 0 0 4 7 7 5 N
ATOM 3 1 2 8 CD2 A 4 2 - 4 0 2 3 4 6 8 - 3 1 5 7 I 0 0 5 3 9 C
ATOM 3 1 2 9 CEl HI S A 4 1 2 - 0 9 0 1 2 2 0 3 6 - 3 3 1 4 6 1 0 0 4 9 2 8 C
ATOM 3 1 3 0 NE 2 H A 4 1 2 - 0 5 5 3 1 2 3 0 6 3 - 3 2 5 1 0 0 4 8 8 N
ATOM 3 1 3 1 GLN A 4 1 3 - 1 2 2 4 1 2 4 8 2 6 - 3 3 1 2 9 1 0 0 5 2 0 N
ATOM 3 1 32 CA GLN A 4 1 3 - 3 9 4 0 1 2 6 1 2 9 - 3 3 7 2 8 1 0 0 : 4 2 C
ATOM 3 1 3 3 C GLN A 4 1 3 - 0 4 5 1 2 7 7 3 - 3 3 4 2 2 1 0 5 7 7 8 C
ATOM 3 1 3 4 O GLN A 4 1 3 - 1 7 5 9 1 2 8 3 3 3 - 3 3 0 8 5 1 0 0 5 2 8 0
ATOM 3 1 3 5 CB GLN A 4 3 - 3 7 6 5 1 2 5 9 8 5 - 3 5 2 4 I 0 0 5 6 6 4 c
ATOM 3 1 3 6 CG GLN A 4 1 3 - 2 4 4 6 1 2 5 3 6 0 - 3 6 7 3 1 0 5 9 7 7 c
ATOM 3 1 3 7 C E GLN A 4 1 3 - 1 2 5 2 0 1 2 3 8 5 5 - 3 7 7 5 1 0 0 5 6 1 1 c
ATOM 3 1 3 8 OE1 GLN A 4 3 - 3 4 1 2 1 2 3 2 3 3 - 3 5 2 6 I 0 0 5 9 0 0
ATOM 3 1 3 9 ME 2 GLN A 4 1 3 - 1 1 5 8 6 1 2 3 2 6 5 - 3 6 4 9 5 1 0 0 5 6 8 3 M
ATOM 3 1 4 0 ILE A 4 4 - 1 6 3 0 1 1 2 6 7 5 6 - 3 3 5 1 9 1 0 0 5 0 9 1 N
ATOM 3 1 4 1 CA ILE A 4 4 - 7 4 7 1 2 7 6 6 6 - 3 3 2 8 2 I 0 0 5 1 7 2 C
ATOM 3 1 4 2 C ILE A 4 1 4 - 1 7 4 2 7 1 2 8 2 7 2 - 3 1 8 6 2 1 0 0 5 3 3 6 C
ATOM 3 1 4 3 O ILE A 4 4 - 7 4 6 2 1 2 9 4 9 3 - 3 7 7 1 0 0 5 7 4 5 O
ATOM 3 1 4 4 CB ILE A 4 4 - 1 8 7 8 1 2 6 9 6 6 - 3 3 5 5 5 I 0 0 4 9 5 6 C
ATOM 3 1 4 5 CGI ILE A 4 1 4 - 8 9 8 6 1 2 6 9 8 8 - 3 0 5 2 1 0 0 3 C
ATOM 3 1 4 6 CG2 ILE A 4 4 - 9 8 3 3 1 2 7 6 4 - 3 2 8 0 4 1 0 0 5 5 C
ATOM 3 1 4 7 CD1 ILE A 4 1 4 - 2 0 1 2 6 2 6 5 - 3 5 4 3 6 1 0 0 62 4 5 c
ATOM 3 1 4 8 N HI S A 4 1 5 - 7 3 5 9 1 2 7 4 4 2 - 3 0 8 2 1 1 0 0 5 5 4 4 M
ATOM 3 1 4 9 CA H S A 4 1 5 - 7 1 9 9 1 2 7 9 5 7 - 2 9 4 6 0 1 0 5 0 C
ATOM 3 1 5 0 c H S A 4 1 5 - 1 5 932 1 2 8 7 9 7 - 2 9 3 8 9 1 0 0 5 7 1 3 c
ATOM 3 1 5 1 O HI S A 4 5 - 8 3 7 1 2 9 7 8 - 2 8 5 8 I 0 0 5 9 0



ATOM 3 1 5 2 CB H S A 4 1 5 - 1 7 1 1 2 1 2 6 8 3 3 - 2 8 4 1 2 1 0 0 5 0 1 1 c
ATOM 3 1 5 3 CG HI S A 4 1 5 - 8 3 2 0 1 2 5 9 4 - 2 8 3 4 6 1 0 0 5 0 2 9 C
ATOM 3 1 5 4 D1 H S A 4 1 5 - 5 4 5 1 2 6 3 9 7 - 2 7 8 8 9 1 0 4 8 4 7
ATOM 3 1 5 5 CD2 H S A 4 1 5 - 1 8 4 8 5 1 2 4 6 5 0 - 2 8 6 6 5 1 0 0 1 9 8 c
ATOM 3 1 5 6 CE1 HI S A 4 5 - 2 0 4 3 1 2 5 4 0 3 - 2 7 9 3 7 I 0 0 4 4 6 4 C
ATOM 3 1 5 7 2 H S A 4 1 5 - 7 9 8 1 2 4 3 3 6 - 2 8 4 4 1 0 4 7 6 8
ATOM 3 1 5 8 LEU A 4 - 1 9 5 1 1 2 8 4 5 9 - 3 0 2 2 4 1 0 0 5 5 2 9
ATOM 3 1 5 9 CA. LEU A 4 6 - 3 6 6 0 1 2 9 1 3 8 - 3 0 1 9 3 I 0 0 5 8 6 9 C
ATOM 3 1 0 C LE A 4 1 6 - 3 8 0 0 1 3 0 5 6 1 - 3 0 7 2 0 1 0 0 5 8 6 7 C
ATOM 3 1 6 1 O LEU A 4 - 1 3 2 8 4 1 3 1 5 0 1 - 3 0 1 2 1 1 0 0 6 1 6 9 O
ATOM 3 1 2 CB LEU A 4 6 - 1 2 62 1 2 8 .3 6 8 - 3 1 0 0 8 I 0 0 5 7 C
ATOM 3 1 6 3 CG LEU A 4 1 6 - 1 2 4 1 1 2 8 9 9 5 - 3 1 1 2 8 1 0 0 5 8 9 c
ATOM 3 1 6 4 GDI LEU A 4 - 0 6 3 7 1 2 9 8 1 - 2 9 7 5 4 1 0 0 2 3 6 c
ATOM 3 1 5 C D 2 LEU A 4 1 - 1 0 3 5 6 1 2 8 1 0 5 -32 0 0 0 1 0 0 6 1 7 7 c
ATOM 3 1 6 6 GLY A 4 1 7 - 4 4 9 2 1 3 0 7 0 2 - 3 1 8 4 2 1 0 0 5 3 7
ATOM 3 1 6 7 CA GL A 4 7 - 4 832 1 .32 0 0 8 -32 3 7 2 1 0 5 7 C
ATOM 3 1 8 c GLY A 4 1 7 - 1 5 4 1 8 1 3 2 8 9 5 - 3 1 2 9 2 1 0 0 0 5 3 c
ATOM 3 1 6 9 0 GLY A 4 7 - 4 8 7 5 3 3 9 6 9 - 3 0 8 I 0 0 6 3 0
ATOM 3 1 7 0 GLU A 4 8 - 6 4 9 3 1 .32 4 2 4 - 3 0 6 5 3 1 0 6 0 5 9
ATOM 3 1 7 1 CA GLU A 4 8 - 1 1 6 2 1 3 3 1 6 9 - 2 9 5 8 5 1 0 0 5 5 3 5 c
ATOM 3 1 2 C GLU A 4 8 - 2 1 5 3 3 4 8 8 - 2 8 4 3 3 I 0 0 5 c
ATOM 3 1 7 3 O GLU A 4 1 8 - 1 2 4 8 1 3 4 5 9 5 - 2 7 8 9 4 1 0 0 6 5 4 0 0
ATOM 3 1 7 4 CB GLU A 4 8 - 1 8 4 0 9 1 3 2 4 0 8 - 2 9 0 6 2 1 0 0 5 5 8 0 c
ATOM 3 1 7 5 CG GLU A 4 8 - 9 5 8 3 3 2 2 7 3 -.3 0 0 8 7 I 0 0 5 8 2 4 c
ATOM 3 1 7 6 CD GLU A 4 1 8 - 2 0 9 8 1 1 3 2 0 1 1 - 2 9 4 5 5 1 0 0 5 9 1 9 c
ATOM 3 1 7 7 O GLU A 4 8 - 1 0 3 2 0 4 - 2 8 2 2 1 0 0 5 5 3 0
ATOM 3 1 7 8 O 2 GLU A 4 8 - 2 9 6 3 3 1 8 0 3 -.3 0 2 1 2 I 0 0 5 7 2 3 0
ATOM 3 1 7 9 LEU A 4 1 9 - 3 6 7 1 3 2 5 3 6 - 2 8 0 5 1 1 0 0 6 1 0 1
ATOM 3 8 0 CA LEU A 4 - 4 4 5 3 3 2 7 4 8 - 2 6 92 0 1 0 0 6 0 2 5 c
ATOM 3 1 8 1 c LEU A 4 1 9 - 1 3 4 5 3 1 3 3 8 4 4 - 2 7 2 4 1 1 0 0 6 7 7 1 c
ATOM 3 1 8 2 O LEU A 4 1 - 3 1 5 6 1 3 4 7 2 8 - 2 6 4 1 1 0 0 3 5 0 0
ATOM 3 1 8 3 CB LEU A 4 9 - 3 7 8 1 3 1 4 7 4 - 2 6 5 5 1 0 5 0 c
ATOM 3 1 8 4 CG LEU A 4 1 9 - 2 6 6 2 1 3 1 4 9 8 - 2 5 4 8 1 1 0 0 5 1 5 c
ATOM 3 1 8 5 CD1 LEU A 4 - 3 0 6 1 3 0 6 6 1 - 2 4 2 5 8 I 0 0 4 8 8 3 c
ATOM 3 1 8 6 CD2 LEU A 4 9 - 1 .34 6 1 3 1 002 - 2 6 0 5 9 1 0 6 5 c
ATOM 3 1 8 7 H S A 4 2 0 - 1 2 9 4 4 1 3 3 7 5 9 - 2 8 4 6 4 1 0 0 4 5
ATOM 3 1 8 8 CA. HI S A 4 2 0 - 2 0 7 3 4 7 2 7 - 2 9 0 I 0 0 6 4 7 0 C
ATOM 3 1 8 9 C HI S A 42 0 - 1 2 582 1 3 6 1 4 7 - 2 8 9 5 1 1 0 0 7 2 5 1 c
ATOM 3 1 9 0 O H A 4 2 0 - 0 1 3 7 0 3 5 - 2 8 2 8 5 1 0 0 7 2 3 5 0
ATOM 3 1 1 CB H S A 4 2 0 - 7 0 8 3 4 .33 7 -.3 0 4 6 5 I 0 0 3 9 3 c
ATOM 3 1 92 CG HI S A 4 2 0 - 0 7 3 4 1 3 5 2 4 0 - 3 1 1 4 2 1 0 0 8 9 c
ATOM 3 3 D1 H A 4 2 0 - 9 4 4 8 1 3 5 4 2 3 - 3 0 6 8 3 1 0 0 6 5 8
ATOM 3 1 4 CD2 H S A 4 2 0 - 1 0 8 5 4 1 3 6 0 0 3 -32 2 5 5 1 0 0 62 0 2 c
ATOM 3 1 9 5 CEl HI S A 4 2 0 - 8 8 1 6 1 3 6 2 6 2 - 3 1 4 8 3 1 0 0 c
ATOM 3 1 9 6 2 H S A 4 2 0 - 9 6 4 8 1 .3 6 62 8 -32 4 4 4 1 0 7 4 2 5
ATOM 3 1 7 ALA A 4 2 1 - 1 3 7 1 3 1 3 6 3 3 6 - 2 9 6 3 6 1 0 0 7 0 2 2
ATOM 3 1 9 8 CA. ALA A 4 - 4 4 5 0 3 7 5 9 4 - 2 9 6 3 2 I 0 0 6 5 3 6 C
ATOM 3 1 9 9 C ALA A 4 2 - 4 6 0 4 1 .3 8 7 9 - 2 8 2 3 6 1 0 6 6 3 6 C
ATOM 32 0 0 O ALA A 4 2 1 - 1 2 1 9 1 3 9 3 7 - 2 8 0 0 9 1 0 0 7 6 7 O
ATOM 3 2 0 1 CB ALA A 4 - 5 8 0 3 7 3 9 8 - 3 0 2 6 8 I 0 0 6 6 8 9 C
ATOM 3 2 0 2 LE A 42 2 - 1 5 1 6 1 1 3 7 4 1 7 - 2 7 3 0 4 1 0 0 6 6 2 7
ATOM 32 0 3 CA ILE A 4 2 2 - 1 3 8 0 1 3 7 9 4 2 - 2 5 9 6 1 1 0 0 8 3 0 c
ATOM 3 2 0 4 C ILE A 4 2 2 - 0 6 7 3 8 4 8 - 2 5 3 8 9 I 0 0 7 5 c
ATOM 3 2 0 5 O ILE A 42 2 - 1 0 0 4 1 3 9 4 5 5 - 2 4 7 3 2 1 0 0 7 3 2 7 0
ATOM 32 0 6 CB ILE A 4 2 2 - 6 0 0 0 1 3 6 9 0 5 - 2 5 0 0 3 1 0 0 6 3 c
ATOM 3 2 0 7 CGI ILE A 4 2 2 - 7 4 3 6 5 4 6 - 2 5 4 5 6 I 0 0 6 1 4 0 c
ATOM 3 2 0 8 CG2 ILE A 4 2 2 - 0 3 8 1 3 7 4 3 5 - 2 3 5 7 3 1 0 0 : 8 3 c
ATOM 32 0 9 GDI ILE A 4 2 2 - 8 0 8 7 1 3 5 5 4 - 2 4 5 4 1 0 0 62 5 4 c
ATOM 3 2 1 0 LEU A 4 2 3 - 1 3 002 1 3 7 6 7 9 - 2 5 6 6 6 1 0 0 7 2 3 3
ATOM 3 2 1 1 CA LEU A 4 2 3 - 7 7 1 3 8 0 2 8 - 2 5 0 7 4 1 0 0 76 0 C
ATOM 3 2 1 2 C LEU A 4 2 3 - 1 2 0 0 1 .3 9 3 3 4 - 2 5 6 6 1 1 0 7 9 3 8 C
ATOM 3 2 1 3 O LEU A 4 2 3 - 1 0 6 6 9 1 4 0 1 7 6 - 2 4 9 3 1 1 0 0 7 5 8 2 0
ATOM 3 4 CB LEU A 4 2 3 - 0 7 0 4 3 6 9 0 8 - 2 5 2 6 2 I 0 0 7 0 5 5 c



ATOM 3215 CG LEU A 423 -10 702 135 937 -24 085 1 00 70 07 c
ATOM 3216 GDI LEU A 42 3 - 9 705 134 825 -2 4 311 1 00 8 3 C

ATOM 3217 CD2 LE A 423 -10 .395 1.3 6 682 803 1 0 68 c
ATOM 3218 ARG A 424 -11 379 139 500 -2 6 972 1 00 76 39 N

ATOM 3 9 CA. ARG A 424 -1.1 055 . 4 0 757 -27 645 1 00 79 93 C

ATOM 3220 C ARG A 424 -11 790 14.1 948 -27 002 1 0 80 66 C
ATOM 3221 O ARG A 424 -11 153 142 819 -2 6 402 1 00 81 63 O

ATOM 3222 CB ARG A 424 -1.1 389 . 4 0 666 -29 144 1 00 72 95 c
ATOM 3223 N ARG A 425 -13 121 141 957 -2 7 117 1 00 81 00 N

ATOM 3224 CA ARG A 425 -13 981 143 002 -2 6 547 1 00 77 55 c
ATOM 3225 C ARG A 425 -13 512 . 4 3 509 -25 189 1 00 82 66 C

ATOM 322 6 O ARG A 425 -13 487 144 714 -2 4 940 1 00 89 83 O
ATOM 322 7 CB ARG A 425 -15 420 142 499 -26 392 1 00 74 08 C
ATOM 3228 CG ARG A 425 -16 092 142 033 -27 661 1 00 74 8 c
ATOM 3229 CD ARG A 425 -1 902 143 038 -2 8 763 1 00 78 82 c
ATOM 3230 NE ARG A 425 -17 124 143 242 -2 9 524 1 0 75 68 N

ATOM 3231 C ARG A 425 -17 195 143 97 9 -30 627 1 00 79 54 c
ATOM 3232 ARG A 425 -16 106 . 4 4 576 -3.1 097 1 00 79 47 N

ATOM 3233 NH2 ARG A 425 -18 354 144 115 -31 263 1 0 73 73 N
ATOM 32 34 GLN A 42 6 -13 143 142 590 -24 309 1 00 77 98 N

ATOM 3235 C GLN A 42 6 -1.1 390 142 941 -22 606 1 00 82 59 C
ATOM 3236 CA GLN A 426 -12 876 142 962 -22 931 1 00 79 7 C

ATOM 32 3 7 O GLN A 42 6 -10 996 143 092 -21 445 1 00 82 52 O
ATOM 3238 CB GLN A 42 6 -13 666 . 4 2 043 -21 991 1 00 76 48 C

ATOM 3239 CG GLN A 426 -14 854 142 734 -21 284 1 00 84 12 C
ATOM 3240 CD GLN A 42 6 -15 966 143 235 -22 228 1 00 77 2 6 C

ATOM 3241 OE1 GLN A 42 6 -15 790 . 4 3 .34 2 -23 434 1 00 76 47 0
ATOM 3242 E GLN A 42 6 -17 115 143 535 -21 661 1 00 72 07 N

ATOM 3243 O GLU A 427 -7 7 . 0 144 273 -22 220 1 00 89 17 O
ATOM 3244 GLU A 427 -10 565 142 780 -23 640 1 00 81 53 N

ATOM 3245 CA GLU A 427 - 9 117 142 788 -2 3 455 1 00 82 55 C
ATOM 3246 C GL A 427 -8 657 144 161 988 1 0 87 23 C

ATOM 3247 CB GLU A 427 -8 391 142 398 -24 746 1 00 81 85 c
ATOM 3248 O ASP A 428 -8 541 .1 47 435 -20 888 1 00 84 77 0

ATOM 3249 N A S A 428 - 9 .342 145 205 -23 447 1 0 92 31 N
ATOM 32 50 CA ASP A 428 -8 985 146 576 -2 3 084 1 00 89 98 c
ATOM 3251 C ASP A 428 - 9 370 . 4 6 936 -2.1 646 1 00 86 4.1 c
ATOM 3252 CB ASP A 428 ... y 626 147 562 -2 4 057 1 00 90 09 c
ATOM 32 53 CG ASP A 428 -8 870 147 654 -25 371 1 00102 14 c
ATOM 32 4 OD2 A A 428 -8 890 . 4 8 747 -25 985 1 00.107 45 0
ATOM 3255 OD1 ASP A 428 -8 255 146 641 -2 5 785 1 00 99 99 0

ATOM 32 5 N PHE A 429 -10 6 . 146 678 -21 270 1 00 82 N
ATOM 3257 CA PHE A 42 9 -11 085 147 049 -19 946 1 00 78 13 c
ATOM 3258 C PHE A 42 9 -10 477 146 156 -18 871 1 00 78 8 C
ATOM 3259 O PHE A 429 -10 493 146 491 -17 686 1 0 77 25 O

ATOM 32 0 CB PHE A 42 9 -12 607 146 985 -19 890 1 00 77 92 c
ATOM 32 61 CG PHE A 429 -13 272 .1 47 467 -2.1 138 1 00 78 86 c
ATOM 3262 C PHE A 429 -13 .333 148 817 -21 428 1 0 80 89 c
ATOM 32 63 CD2 PHE A 42 9 -13 834 146 573 — '2 026 1 00 80 93 c
ATOM 3264 C PHE A 429 -13 94 3 .1 49 268 -22 576 1 00 78 86 c
ATOM 32 65 CE2 PHE A 429 -14 453 147 018 -2 3 179 1 00 82 30 c
ATOM 3266 C PHE A 42 9 -14 502 148 366 -2 3 457 1 00 83 31 c
ATOM 32 67 N TYR A 430 - 9 940 .1 45 0 . 4 -19 278 1 00 83 99 N

ATOM 32 68 CA TYR A 430 ... y 362 144 088 -18 313 1 00 78 33 C
ATOM 32 69 C TYR A 430 -7 940 143 754 -18 676 1 00 82 49 c
ATOM 3270 O TYR A 430 -7 667 . 4 3 .34 3 -19 799 1 00 79 84 0
ATOM 3271 CB TYR A 430 -10 200 142 820 -18 212 1 00 75 62 c
ATOM 32 72 CG TYR A 430 -11 501 143 055 -17 494 1 00 72 55 c
ATOM 3273 CD1 TYR A 430 -11 544 143 092 -16 104 1 00 68 46 c
ATOM 3274 CD2 TYR A 430 -12 67 9 143 272 -18 200 1 00 13 c
ATOM 3275 C TYR A 430 -12 721 143 320 -15 435 1 0 65 45 c
ATOM 3276 CE2 TYR A 430 -13 866 143 511 -17 537 1 00 78 c
ATOM 3277 C TYR A 430 -13 879 . 4 3 527 -16 155 1 00 66 88 c



ATOM 32 78 OH TYR A 430 -15. .050 143 ..756 -15..47 9 1 ..00 71 ..04 O

ATOM 32 79 FRO A 431 - 7 .,026 14 3 ..922 -17 .,708 1 ,.00 87 ..02 M

ATOM 32 80 CA PRO A 431 -5. .58 9 143 .,814 -17 ..967 ,.00 84 ,,92 C

ATOM 3281 c PRO A 431 --5..205 142..438 -18.,500 1 ..00 82 ..43 c
ATOM 3282 O PRO A 431 - 4 .,98 3 142 .265 -19.,702 1 ,.00 8 .,89 0

ATOM 32 83 CB PRO A 431 - 4 ..964 144 .,062 -16..587 ,.00 82 ,.17 c
ATOM 32 8 CG PRO A 431 --6..029 143.,696 -15..615 1 ,.00 79,.37 c
ATOM 3285 CD PRO A 431 - 7 .,32 3 144 .056 - .,268 1 ,.00 8 .,03 c
ATOM 32 86 O PHE A 432 - 4 ..617 138..562 -19.,585 1 ,.00 83..88 0

ATOM 32 87 PHE A 432 --5..168 141 .,47 5 -17 ..587 1 ,.00 83,.19 M

ATOM 3288 CA PHE A 432 - 4 .,614 140 ..154 -17 .,816 1 ,.00 82 ..36 C

ATOM 3289 C PHE A 432 -5. .259 139..410 -18.,977 1 ,.00 80..79 C

ATOM 3290 CB PHE A 432 - 4 .72 5 13 9 .,32 8 -16. 533 1 ,.00 81 ,.15 C

ATOM 32 91 CG PHE A 432 --6..119 138..912 -16.,200 1 ..00 79..49 c
ATOM 3292 CD2 PHE A 432 ... g_,468 137..572 -16.,194 1 ,.00 79..74 c
ATOM 32 93 C P E A 4.32 - 7 ..080 1.3 9 .,851 -15..885 1 ,.00 78,.76 c
ATOM 32 94 CE2 PHE A 432 --7 ..760 137..179 -15.,884 1 ..00 80..58 c
ATOM 3295 CE1 PHE A 432 -8.,374 139. 475 -15.,568 1 ,.00 78.,84 c
ATOM 32 96 C Z P E A 4.32 -8..720 1.38.,134 -15..570 1 ,.00 77 ,.97 c
ATOM 32 7 LEU A 433 --6..512 139.,718 -19..289 1 ,.00 77 ,.96 M

ATOM 3298 CA. L A 433 - 7 .,148 139. 144 -20.,475 1 ,.00 78.,63 C

ATOM 3299 C LE A 433 - ..322 139..277 -21.,770 1 ,.00 81 ..69 C

ATOM 3300 O LEU A 433 --6..258 138.,337 ~ ..555 1 ,.00 84 ,.40 0

ATOM 3301 CB LEU A 433 -8.,52 7 3 ..771 -20.,704 1 ,.00 81 ..47 c
ATOM 3302 CG LEU A 433 - ..754 139..085 -2 0 .,095 1 ,.00 81 ..09 c
ATOM 3303 GDI LEU A 433 -9. 785 13 9 .,277 -18. 602 1 ,.00 78 ,.12 c
ATOM 3304 CD2 LEU A 433 -11 .,048 3 ..596 -20.,727 1 ,.00 79 ..00 c
ATOM 3305 LYS A 434 -5. ,700 140..431 -22.,004 1 ,.00 86..36 M

ATOM 3306 CA LYS A 434 - 4 .984 140.,65 9 -23 .264 1 ,.00 83 ,.95 C

ATOM 3307 c LYS A 434 -3..751 139.,793 -2 3 .,32 8 1 ..00 78..82 c
ATOM 3308 O LYS A 434 -3.,363 139..320 -2 4 .,394 1 ,.00 79..93 0

ATOM 3309 CB LYS A 4.34 - 4 ..590 142.,130 -2 3 ..426 1 ,.00 86,.69 c
ATOM 3310 ASP A 435 -3..136 139.,595 -22..170 1 ..00 79..16 M

ATOM 3311 CA. ASP A 435 - .,965 138. 740 -22.,064 1 ,.00 82 .,82 C

ATOM 3312 C A S A 4.35 -2 ...341 1.37 .,269 .233 1 ,.00 85,.04 C

ATOM 3313 O ASP A 435 - 1 ..657 136.,523 ~22 ..930 1 ,.00 85,.92 O

ATOM 3314 CB ASP A 435 - .,265 138. 950 -20.,718 1 ,.00 85.,65 C

ATOM 3315 K A A 436 -3..444 136.,871 -21.,605 1 ,.00 84 ..08 K

ATOM 3316 CA A.S A 43 6 - 3 .839 135.,471 -21 .522 1 ,.00 76 ,.50 c
ATOM 3317 C ASM A 43 6 - 4 .,601 134..935 -22.,720 1 ,.00 75..42 c
ATOM 3318 O ASM A 436 - 4 .,97 6 133..764 -22.,72 8 1 ,.00 76..39 0

ATOM 33 CB A.SM A 43 6 - 4 .690 135.,256 -20. 274 1 ,.00 75 ,.7 9 c
ATOM 3320 CG ASM A 43 6 -3..918 135.,501 -19.,001 1 ..00 78..92 c
ATOM 3321 OD1 ASM A 436 -3.,108 134..676 -18.,587 1 ,.00 77 ..53 0

ATOM 3322 KD2 A S A 4.36 - 4 ..161 1.3 6 .,641 -18..373 1 ,.00 82 ,.73 K

ATOM 3323 ARG A 437 -4 ..834 135.,781 -2 3 .,719 1 ..00 74 ..86 M

ATOM 3324 CA. ARG A 437 - 5 .,736 135. 42 7 -24.,8 1 ,.00 74 .,78 C

ATOM 3325 C ARG A 4.37 -5. ..308 1.34.,121 -2 5 ..472 1 ,.00 69,.46 C

ATOM 3326 O ARG A 437 -6..124 133.,219 -2 5 ..643 1 ,.00 71 ,.89 0

ATOM 3327 CB ARG A 437 - 5 .,8 136. 556 -2 5 .,851 1 ,.00 70., 4 c
ATOM 3328 K GLU A 438 - 4 ..033 134.,005 -2 5 .,82 0 1 ,.00 67 ..79 K

ATOM 3329 CA GLU A 438 -3..557 132.,78 6 -2 6 ..461 1 ,.00 70,.83 c
ATOM 3330 C GLU A 438 -3.,58 9 131..627 -2 5 .,463 1 ,.00 71 ..10 c
ATOM 3331 O GLU A 438 -3..770 130..466 -2 5 .,83 9 1 ,.00 67 ..12 0

ATOM 3332 CB GLU A 438 - 2 .144 132.,975 -2 7 .022 1 ,.00 69 ,.88 c
ATOM 3333 N LYS A 43 9 -3.,432 131..966 -24.,186 1 ,.00 70..41 M

ATOM 3334 CA LYS A 439 -3. 3 7 130..977 -2 3 .,125 1 ,.00 66..22 c
ATOM 3335 C LYS A 439 - 4 .673 130.,316 -2 2 .900 1 ,.00 69 ,.85 c
ATOM 3336 O LYS A 439 -4 ..780 129.,081 -22.,82 9 1 ..00 64 ..84 0

ATOM 3337 CB LYS A 439 -2.,839 131..635 -21.,835 1 ,.00 67 ..58 c
ATOM 3338 CG LYS A 4.39 -2 ..062 1.30.,740 -2 0 ..899 1 ,.00 68,.05 c
ATOM 3339 CD LYS A 439 -1 ..860 131.,415 -19.,555 1 ..00 73..27 c
ATOM 3340 CE LYS A 439 - .,075 130. 546 -18.,586 1 ,.00 74 .,69 c



ATOM 3341 LYS A 439 --1 051 131 151 -17 215 1 00 82 44

ATOM 3342 LE A 440 -5 697 131 160 -22 784 1 00 6 75

ATOM 334 3 CA LE A 440 -7 045 1.30 705 5.17 1 0 62 5 C

ATOM 334 4 c ILE A 440 --7 577 12 9 951 -23 728 1 00 0 06 c
ATOM 3345 O ILE A 440 -8 24 . 8 935 -23 590 I 00 62 95 0

ATOM 3346 CB ILE A 440 -7 961 131 886 150 1 0 63 87 c
ATOM 3347 CGI ILE A 440 -- 7 848 132 182 -20 652 1 00 3 69 c
ATOM 3348 CG2 ILE A 440 - 9 400 . 3 592 -22 5 6 I 00 55 89 c
ATOM 3349 CD1 ILE A 440 -8 231 133 605 -2 0 285 1 00 65 88 c
ATOM 3350 GLU A 4 -- 7 261 130 434 -24 916 1 00 8 7 N

ATOM 3351 CA GLU A 441 -7 651 . 2 9 739 -26 24 I 00 58 80 C

ATOM 3352 C GLU A 441 -7 015 128 336 -2 6 205 1 00 62 2 C
ATOM 33 3 O GLU A 44 -7 654 127 390 -26 661 1 00 60 09 O
ATOM 3354 CB GLU A 4 1 --7 274 130 562 -27 353 1 00 3 83 c
ATOM 3355 LYS A 442 -5 772 128 193 -2 5 748 1 00 3 8

ATOM 3356 CA LYS A 442 -5 091 12 6 896 -25 837 1 0 62 70 C

ATOM 3357 c LYS A 442 --5 814 125 854 -24 983 1 00 0 76 c
ATOM 3358 O LYS A 442 - 6 028 . 4 7 . -25 431 I 00 56 2 0

ATOM 3359 CB LYS A 442 -3 622 127 011 -25 4.18 1 0 60 09 c
ATOM 3360 CG LYS A 442 --2 833 125 719 -25 578 1 00 61 88 c
ATOM 3361 CD LYS A 442 -2 923 125 201 -2 6 991 I 00 3 c
ATOM 3362 CE LYS A 442 -1 604 124 625 -2 7 475 1 00 65 76 c
ATOM 3363 LYS A 442 --0 596 125 67 9 ... 819 1 00 73 09 N

ATOM 3364 N ILE A 443 - 6 90 .12 6 265 -23 767 I 00 61 65 N

ATOM 3365 CA ILE A 443 -7 018 125 467 -22 860 1 00 57 82 C
ATOM 3366 C ILE A 443 -8 238 124 907 -23 579 1 00 64 09 C

ATOM 3367 O ILE A 443 -8 564 . 23 72 9 -23 452 I 00 64 95 0
ATOM 3368 CB ILE A 443 518 126 279 -21 665 1 00 59 82 c
ATOM 3369 CGI ILE A 443 - 6 356 12 6 740 -20 790 1 00 63 06 c
ATOM 337 0 CG2 ILE A 443 --8 515 125 466 -20 837 1 00 55 69 c
ATOM 3371 CD1 ILE A 443 - 6 810 127 503 - 545 1 00 3 20 c
ATOM 3372 LEU A 444 -8 92 5 125 742 -24 .34 4 1 0 6 78

ATOM 337 3 CA LEU A 444 -10 040 125 209 -2 5 098 1 00 58 82 c
ATOM 3374 C LEU A 444 - 9 500 . 4 223 -2 6 37 I 00 8 c
ATOM 337 5 O LEU A 444 - 9 978 123 090 -2 6 233 1 0 62 70 0
ATOM 3376 CB LEU A 444 -10 862 12 6 328 -25 760 1 00 54 54 c
ATOM 337 7 CG LEU A 444 -12 64 125 9.11 -2 6 462 I 00 56 88 c
ATOM 3378 CD1 LEU A 444 -13 409 126 601 -2 5 898 1 00 51 58 c
ATOM 3379 CD2 LEU A 444 - 2 069 12 6 51 -27 958 1 00 56 c
ATOM 3380 N THR A 445 -8 478 .12 4 629 -26 880 I 00 5 92 N
ATOM 3381 CA TH A 445 -8 085 123 881 -2 8 062 1 00 56 77 c
ATOM 3382 C THR A 445 -7 2.1 7 122 64 -27 821 1 00 6.1 c
ATOM 3383 O R A 445 -7 133 121 793 -28 696 1 00 52 46 0

ATOM 3384 CB THR A 445 320 124 764 -2 9 041 1 00 58 4 c
ATOM 3385 OG1 T R A 445 - 6 253 125 415 -28 .34 3 1 0 6 0 0

ATOM 3386 CG2 THR A 445 -8 249 125 795 -2 9 664 1 00 5 51 c
ATOM 3387 N PHE A 446 - 6 564 122 525 -2 6 669 I 00 72

ATOM 3388 CA PHE A 446 -5 538 12.1 489 -2 6 569 1 0 57 56 c
ATOM 3389 c PHE A 446 - 6 112 120 096 -2 6 450 1 00 57 92 c
ATOM 3390 0 PHE A 446 - 6 834 . 768 -25 5 4 I 00 60 3.1 0
ATOM 3391 CB PHE A 44 6 -4 587 121 729 -2 5 395 1 00 61 74 c
ATOM 33 92 CG PHE A 446 - 3 698 120 537 -25 098 1 00 4 15 c
ATOM 3393 I PHE A 446 -2 804 . 20 067 -26 057 I 00 64 54 c
ATOM 3394 CD2 PHE A 44 6 -3 785 119 862 -2 3 880 1 00 57 0 c
ATOM 3395 C PHE A 446 -2 003 1 8 960 -25 798 1 00 8 7 c
ATOM 33 6 CE2 PHE A 446 -2 991 . 8 757 -23 624 I 00 57 96 c
ATOM 3397 C PHE A 446 -2 095 118 313 -2 4 578 1 00 57 43 c
ATOM 3398 O ARG A 447 -4 229 1 888 -28 328 1 00 56 56 0
ATOM 3399 ARG A 447 -5 739 11 253 -27 392 1 00 5 27

ATOM 3400 CA ARG A 447 ... g 166 117 879 -2 7 334 1 00 51 82 c
ATOM 3401 C ARG A 447 -4 976 1 6 938 -27 .34 6 1 0 52 70 c
ATOM 3 02 CB ARG A 447 -7 091 117 586 -28 493 1 00 50 56 c
ATOM 3403 CG ARG A 447 -7 502 . 6 181 -28 534 I 00 48 23 c



ATOM 34 04 C D ARG A 44 7 --8..148 115..905 -2 9 ..835 1 ..00 46..40 c
ATOM 3405 E ARG A 44 7 -8.,4 9 3 114 ..498 --2 9 .,904 1 ,.00 53.. 8

ATOM 3406 C Z ARG A 447 - ..034 113.,938 -30. .972 1 ,.00 55,.04 C

ATOM 34 07 -Il ARG A 44 7 --9..303 114 .,696 -32. .02 5 1 ..00 58..53

ATOM 3408 ARG A 44 -9.,314 1 2 .640 -30. ,98 3 1 ,.00 56..29 N

ATOM 3409 O L E A 448 - 4 ..851 113.,602 -2 7 ...393 1 ,.00 47 ,.64 O

ATOM 3410 ILE A 448 - 4 ..790 116.,232 -2 6 ..233 1 ,.00 52 ,.13

ATOM 3411 CA. ILE A 448 -3.,745 115. 2 -2 6 .,072 1 ,.00 46..7 7 C

ATOM 3412 C ILE A 448 -3..813 114 .,221 -2 7 .,207 1 ,.00 48..53 C

ATOM 3413 CB ILE A 448 --3..908 114 .,410 -2 4 ..767 1 ,.00 46,.96 c
ATOM 3414 CGI ILE A 448 -3.,869 ..292 -2 3 .,537 I ,.00 4 9 ..02 c
ATOM 3415 CG2 ILE A 448 -2..828 113..3 8 -2 4 .,653 1 ,.00 56..69 c
ATOM 3416 GDI ILE A 448 - 3 .999 114 .,4 91 -2 2 .233 1 ,.00 44 ,.89 c
ATOM 3417 O PRO A 449 2 ..554 Ill .,286 -2 7 .,602 1 ..00 52 ..42 0

ATOM 3418 FRO A 44 9 -2.,712 114 ..046 -2 7 .,957 1 ,.00 51 ..67

ATOM 3419 CA PRO A 449 - 2 ..788 113., 52 -29. . 1 ,.00 5 ,.98 C

ATOM 3420 c PRO A 449 2 ..979 Ill .,687 -2 8 ..687 1 ..00 49..03 c
ATOM 3421 CB PRO A 44 9 -.1 .,437 113. 363 -29. ,807 1 ,.00 56..08 c
ATOM 3422 CG PRO A 449 -0..868 114 .,621 -29. .180 1 ,.00 5 ,.82 c
ATOM 3423 C D PRO A 44 9 --1 ..351 114 .,57 7 -2 7 ..786 1 ,.00 50,. 7 c
ATOM 3424 O TYR A 450 -2.,600 107 .682 -2 8 .,397 1 ,.00 55..65 0

ATOM 3425 TYR A 450 -3..64 5 110.,913 -2 9 .,530 1 ,.00 46..85

ATOM 3426 CA TYR A 450 --3..897 109.,508 -2 9 ..244 1 ,.00 52 ,. 7 c
ATOM 3427 C Y R A 450 -2,,608 108..674 -29. , 1 4 I ,.00 52 ..49 c
ATOM 3428 CB TYR A 450 - 4 ..802 108..905 -30.,330 1 ,.00 49..09 c
ATOM 3429 CG TYR A 450 - 4 .14 108.,75 3 -31. 670 1 ,.00 0 ,.06 c
ATOM 3430 CD1 Y R A 450 -3.,360 107..637 -31. ,950 I ,.00 55..73 c
ATOM 3431 CD2 TYR A 450 - 4 ,,297 109. 714 -32.,666 1 ,.00 54 ..01 c
ATOM 34 32 C TYR A 450 - 2 .738 107 .,474 -33. 163 1 ,.00 52 ,.07 c
ATOM 3433 CE2 TYR A 450 --3.,683 109.,562 -33. .903 1 ..00 59..78 c
ATOM 3434 C TYR A 450 -2.,895 108..421 -34.,136 1 ,.00 63..14 c
ATOM 34 35 OH TYR A 450 - 2 ..268 108.,201 -35. ..341 1 ,.00 62 ,.02 0

ATOM 3436 O TYR A 451 1 ..698 108.,081 -2 8 ..487 1 ..00 62 ..07 0

ATOM 3437 N TYR A 451 -.1 .,537 0 9 .072 -29. ,806 1 ,.00 5 ..28

ATOM 3438 CA TYR A 451 -0..281 108.,305 -29. .8 1 ,.00 52 ,.5 9 c
ATOM 3439 c TYR A 451 0 ..618 108.,659 -2 8 ..64 7 1 ,.00 56,.91 c
ATOM 3440 CB TYR A 451 0 ,,4 91 108. 525 - 3 ., 4 1 ,.00 5 ..85 c
ATOM 34 1 CG TYR A 451 0 .,900 109.,964 -31.,350 1 ,.00 54 ..10 c
ATOM 3442 CD2 TYR A 451 0 .261 110.,7 3 9 -32. 314 1 ,.00 57 ,.27 c
ATOM 3443 CD1 Y R A 451 1 ,,934 0 ..54 0 -.30.,624 I ,.00 50..38 c
ATOM 3444 CE2 TYR A 451 0 ,,631 112..057 -32.,531 1 ,.00 58..72 c
ATOM 3445 C TYR A 451 2 .304 .,843 -30. 825 1 ,.00 60 ,.7 2 c
ATOM 34 4 6 C TYR A 451 1 ..652 112.,602 -31. ,780 1 ..00 60..80 c
ATOM 3447 OH TYR A 451 2 .,04 4 113..907 -31.,968 1 ,.00 62 ..7 3 0

ATOM 3448 O VAL A 452 - 1 ..272 109., 5 7 -2 5 ..553 1 ,.00 57 ,.50 0

ATOM 34 4 9 VAL A 452 0 ..185 109.,635 -2 7 ..856 1 ..00 52 ..95

ATOM 3450 CA. VAL A 452 0 ,,775 0 9 .893 -2 6 .,550 1 ,.00 52 ..79 c
ATOM 34 51 C VAL A 452 -0..03 9 109., 3 9 -2 5 ..50 6 1 ,.00 55,.4 9 c
ATOM 3452 CB VAL A 452 0 ..787 l .,401 -2 6 ..223 1 ,.00 46,.95 c
ATOM 3453 CGI VAL A 452 ,,235 .647 -24. ,806 1 ,.00 49..41 c
ATOM 34 54 CG2 VAL A 452 1 .,669 112.,137 -2 7 .,193 1 ,.00 48..65 c
ATOM 3455 O GLY A 453 --1 ..265 109.,993 -2 3 ..151 1 ,.00 46,.23 0

ATOM 3456 N GLY A 453 0 ,,60 108..470 -24. ,55 6 I ,.00 55..43 N

ATOM 34 57 CA GLY A 453 -0.,205 107 ..845 -2 3 .,518 1 ,.00 62 ..69 c
ATOM 34 58 C GLY A 453 - .137 108.,82 7 -2 2 .780 1 ,.00 54 ,.89 c
ATOM 34 9 O PRO A 454 0 ,,32 3 0 ..147 -20. ,272 I ,.00 53..85 0

ATOM 3460 FRO A 454 - 1 .,789 108..346 -21.,71 1 ,.00 44 ..49

ATOM 34 61 CA PRO A 454 - 2 .040 109.,264 -20. 616 1 ,.00 47 ,.9 6 c
ATOM 34 62 c PRO A 454 --0.,716 109.,785 -2 0 .,082 1 ..00 56..00 c
ATOM 3463 CB FRO A 454 -2.,7 3 3 108..392 - .,57 5 1 ,.00 51 ..52 c
ATOM 34 64 CG PRO A 454 - 2 ...384 107 .,006 - ..954 1 ,.00 45,.73 c
ATOM 34 65 C D PRO A 454 2 ..321 107 .,008 -21. .434 1 ..00 44 ..77 c
ATOM 3466 O L A 455 0 ,,939 .901 - .,7 31 1 ,.00 58..40 0



ATOM 3 4 6 7 LEU A 4 5 5 -- 0 .. 7 5 2 1 1 0 .. 9 3 0 - 1 9 .. 4 1 4 1 .. 0 0 5 7 .. 9 3 N

ATOM 3 4 6 8 CA LEU A 4 5 5 0 ,, 4 6 6 I l l .. 6 3 5 --1 ., 0 4 4 1 ,. 0 0 5 6 .. 4 9 C
ATOM 3 4 6 9 C LE A 4 5 5 0 .. 9 4 8 I l ,, 1 5 0 - 1 7 .. 6 9 7 1 .. 0 0 5 4 ,. 4 9 C
ATOM 3 4 7 0 CB LEU A 4 5 5 0 .. 2 0 8 1 1 3 .. 1 4 4 - 1 9 ., 0 1 2 1 .. 0 0 5 6 .. 1 8 c
ATOM 3 4 7 1 CG LEU A 4 5 5 - 0 ., 6 1 8 1 1 3 . 7 2 2 - 2 0 ., 1 5 2 1 ,. 0 0 4 7 .. 3 0 c
ATOM 3 4 7 2 G LE A 4 5 5 - 0 .. 7 6 2 1 1 5 ., 2 0 3 - 1 .. 9 4 9 1 .. 0 0 5 7 ,. 2 7 c
ATOM 3 4 7 3 CD2 LEU A 4 5 5 -- 0 .. 002 1 1 3 ., 4 4 1 - 2 1 .. 5 2 7 1 ,. 0 0 5 1 ,. 8 5 c
ATOM 3 4 7 4 O ALA A 4 5 6 3 ,, 9 7 2 0 9 . 6 5 0 - ., 7 2 3 1 ,. 0 0 6 5 .. 5 3 0
ATOM 3 4 7 5 N ALA A 4 5 6 1 .. 3 5 5 1 0 9 ., 8 8 6 - 1 7 .. 6 3 1 1 ,. 0 0 6 1 .. 2 9 M
ATOM 3 4 7 6 CA ALA A 4 5 6 1 .. 632 1 0 9 ., 2 4 1 - 1 6 .. 3 4 7 1 ,. 0 0 6 1 ,. 4 8 c
ATOM 3 4 7 7 C ALA A 4 5 6 3 ,, 0 8 1 0 .. .3 9 0 - 1 5 ., 9 0 9 1 ,. 0 0 6 9 .. 3 4 c
ATOM 3 4 7 8 CB ALA A 4 5 6 1 .. 2 6 6 1 0 7 .. 7 7 4 - 1 .. 3 9 8 1 ,. 0 0 5 1 .. 5 6 c
ATOM 3 4 7 9 O A.P.G A 4 5 7 5 . 4 7 4 1 0 7 ., 6 1 0 - 1 2 . 4 5 1 1 ,. 0 0 6 7 ,. 9 1 0
ATOM 3 4 8 0 ARG A 4 5 7 3 .. 2 7 9 1 0 9 .. 2 1 6 - 1 4 ., 6 0 4 1 .. 0 0 7 1 .. 3 4 N
ATOM 3 4 8 1 CA ARG A 4 5 7 4 ., 5 7 3 1 0 9 .. 3 1 3 - 1 3 ., 9 3 8 1 ,. 0 0 7 4 .. 0 3 C
ATOM 3 4 8 2 C ARG A 4 5 7 5 .. 0 1 0 7 ., 8 8 0 - 1 3 .. 5 5 8 1 .. 0 0 7 .1 ,. 4 4 c
ATOM 3 4 8 3 CB ARG A 4 5 7 4 .. 4 5 4 1 1 0 .. 2 4 8 ~ 1 2 .. 7 2 0 1 .. 0 0 6 9 .. 4 6 c
ATOM 3 4 8 4 CG ARG A 4 5 7 5 ,, 7 0 6 1 1 0 . 4 4 3 - ., 852 1 ,. 0 0 7 9 .. 6 9 c
ATOM 3 4 8 5 C ARG A 4 5 7 6 .. 6 4 3 I l ., 5 7 8 - 1 2 .. 3 1 2 1 .. 0 0 8 0 ,. 9 2 c
ATOM 3 4 8 6 E ARG A 4 5 7 6 .. 3 8 1 1 1 2 ., 8 8 6 - 1 1 .. 7 0 1 1 ,. 0 0 7 9 ,. 0 6 N
ATOM 3 4 8 7 C ARG A 4 5 7 6 ,, 3 8 6 1 1 3 . 1 4 7 - 1 0 ., 3 9 1 1 ,. 0 0 8 2 .. 5 C
ATOM 3 4 8 8 1 ARG A 4 5 7 6 .. 1 4 8 1 1 4 .. 3 8 3 - .. 9 5 9 1 ,. 0 0 7 3 .. 5 0 M
ATOM 3 4 8 9 H2 ARG A 4 5 7 6 .. 6 2 5 1 1 2 ., 1 8 6 - 9 .. 5 0 5 1 ,. 0 0 8 6 ,. 8 3 N
ATOM 3 4 9 0 O GLY A 4 5 8 4 ,, 8 6 4 0 3 .. 7 8 9 - 1 2 ., 6 8 5 1 ,. 0 0 6 9 .. 1 9 O
ATOM 3 4 9 1 N GLY A 4 5 8 4 .. 832 1 0 6 ., 9 5 3 - 1 4 .. 4 9 0 1 ,. 0 0 6 6 .. 0 5 M
ATOM 3 4 9 2 CA GLY A 4 5 8 5 . 1 9 1 1 0 5 ., 5 7 0 - 1 4 . 2 5 7 1 ,. 0 0 7 .3 ,. 7 5 C
ATOM 3 4 9 3 C GLY A 4 5 8 4 ,, 3 8 3 0 4 .. 7 9 5 - 1 3 ., 2 2 4 1 ,. 0 0 7 1 .. 4 2 C
ATOM 3 4 9 4 O ASM A 4 5 9 0 ,, 082 1 0 3 .. 4 7 5 - 1 2 ., 2 6 2 1 ,. 0 0 5 5 .. 1 2 O
ATOM 3 4 9 5 N A A 4 5 9 3 . 1 6 1 1 0 5 ., 2 4 0 - 1 2 . 9 4 5 1 ,. 0 0 6 6 ,. 5 4 N
ATOM 3 4 9 6 CA A S A 4 5 9 2 .. 2 6 4 1 0 4 ., 4 6 7 ~ 1 2 ., 0 8 1 1 .. 0 0 6 1 .. 5 5 c
ATOM 3 4 9 7 C ASM A 4 5 9 1 ., 0 6 6 1 0 3 .. 9 3 1 - 1 2 ., 8 4 7 1 ,. 0 0 5 4 .. 9 5 C
ATOM 3 4 9 8 CB AS A 4 5 9 1 .. 7 9 4 1 0 5 ., 3 0 1 - 1 0 .. 8 9 1 1 .. 0 0 6 4 ,. 9 9 C
ATOM 3 4 9 9 CG ASN A 4 5 9 2 .. 9 4 7 1 0 5 .. 7 8 2 - 1 0 .. 0 2 4 1 .. 0 0 7 2 .. 1 0 c
ATOM 3 5 0 0 OD1 ASM A 4 5 9 3 ,, 9 6 5 0 6 . 2 5 4 - 1 0 ., 5 3 1 1 ,. 0 0 7 3 .. 6 8 0
ATOM 3 5 0 1 D2 AS A 4 5 9 2 .. 7 9 7 1 0 5 ., 6 5 1 - 8 .. 7 3 1 .. 0 0 7 .1 ,. 6 4
ATOM 3 5 0 2 O SER A 4 6 0 1 .. 3 9 6 1 0 2 ., 3 9 0 - 1 6 .. 5 5 8 1 ,. 0 0 6 0 ,. 3 7 0
ATOM 3 5 0 3 N SER A 4 6 0 ,, 1 5 3 0 3 . 9 5 7 - 4 ., 1 6 4 1 ,. 0 0 4 8 .. 4 M
ATOM 3 5 0 4 CA SER A 4 6 0 0 .. 0 2 6 1 0 3 ., 4 9 0 - 1 4 .. 9 4 3 1 ,. 0 0 5 4 .. 9 4 c
ATOM 3 5 0 5 C SER A 4 6 0 0 . 4 2 8 1 0 2 ., 3 0 9 - 1 5 . 7 9 7 1 ,. 0 0 5 6 ,. 9 6 c
ATOM 3 5 0 6 CB SER A 4 6 0 - 0 ,, 5 5 1 0 4 .. 6 2 3 - 1 5 ., 8 1 3 1 ,. 0 0 5 3 .. 0 1 c
ATOM 3 5 0 7 OG SER A 4 6 0 - 1 ,, 4 0 7 1 0 4 .. 1 1 5 - 1 ., 8 1 6 1 ,. 0 0 5 1 .. 8 2 0
ATOM 3 5 0 8 O ARG A 4 6 1 - 0 . 1 0 3 9 9 ., 3 2 8 - 1 8 . 7 3 9 1 ,. 0 0 5 7 ,. 0 7 0
ATOM 3 5 0 9 ARG A 4 6 1 -- 0 .. 3 2 5 1 0 1 .. 2 1 5 - 1 5 ., 6 8 1 1 .. 0 0 5 3 .. 0 4 N
ATOM 3 5 1 0 CA ARG A 4 6 1 - 0 ., 0 2 1 1 0 0 .. 0 2 7 - 1 ., 4 5 4 1 ,. 0 0 5 1 .. 7 5 C
ATOM 3 5 1 1 C ARG A 4 6 1 - 0 .. .3 9 6 1 0 0 ., 2 0 0 - 1 7 .. 9 7 1 .. 0 0 5 8 ,. 0 6 c
ATOM 3 5 1 2 CB ARG A 4 6 1 -- 0 .. 7 2 4 9 8 ., 8 0 9 - 1 5 .. 8 6 2 1 .. 0 0 5 4 .. 8 9 c
ATOM 3 5 1 3 CG ARG A 4 6 1 - 2 ., 1 7 0 9 8 . 6 2 7 - ., 2 4 2 1 ,. 0 0 5 5 .. 9 4 c
ATOM 3 5 1 4 C ARG A 4 6 1 - 2 .. 6 9 2 9 7 ., 3 3 3 - 1 5 .. 6 1 1 1 .. 0 0 4 6 ,. 9 8 c
ATOM 3 5 1 5 NE ARG A 4 6 1 - 4 .. 0 1 7 9 6 ., 9 8 1 - 1 6 .. 0 9 8 1 ,. 0 0 5 2 ,. 8 8 N
ATOM 3 5 1 6 C ARG A 4 6 1 - 4 ,, 2 3 2 9 6 . 4 - 7 ., 2 8 2 1 ,. 0 0 6 0 .. 1 0 C
ATOM 3 5 1 7 1 ARG A 4 6 1 - 3 .. 1 9 8 9 6 ., 1 4 9 - 1 8 ., 0 7 3 1 ,. 0 0 6 1 .. 4 5 M
ATOM 3 5 1 8 NH2 ARG A 4 6 1 -- 5 .. 4 6 9 9 6 ., 1 1 2 - 1 7 .. 6 7 8 1 ,. 0 0 5 6 ,. 0 3 N
ATOM 3 5 1 9 O P E A 4 6 2 - 0 ,, 6 5 1 1 0 2 .. 7 5 8 - 2 1 ., 5 4 1 1 ,. 0 0 6 0 .. 7 .3 O
ATOM 352 0 N FHE A 4 6 2 - 1 .. 0 3 0 1 0 1 .. 332 - 1 8 .. 2 4 1 1 ,. 0 0 5 6 .. 4 1 M
ATOM 352 1 CA PHE A 4 6 2 - . 4 6 9 1 0 1 ., 602 - 1 9 . 6 1 2 1 ,. 0 0 5 3 ,. 0 2 C
ATOM 3522 C PHE A 4 6 2 - 0 ,, 5 7 7 1 0 2 .. 6 2 6 - 2 0 ., 3 1 5 1 ,. 0 0 5 6 .. 8 .3 C
ATOM 352 3 CB FHE A 4 6 2 - 2 ., 9 3 4 1 0 2 .. 1 0 5 - 1 ., 6 4 6 1 ,. 0 0 : . 1 6 C
ATOM 352 4 CG PHE A 4 6 2 - 3 . 9 0 6 1 0 1 ., 2 7 3 - 1 8 . 8 2 7 1 ,. 0 0 4 6 ,. 7 7 C
ATOM 352 5 CD1 PHE A 4 6 2 - 4 ., 4 7 6 1 0 0 ., 1 1 4 - 1 9 ., 3 5 3 1 .. 0 0 4 1 .. 2 8 c
ATOM 352 6 CD2 FHE A 4 6 2 - 4 ., 2 4 0 1 0 1 .. 6 5 6 - 1 7 ., 5 3 7 1 ,. 0 0 3 7 .. 4 0 C
ATOM 352 7 C P E A 4 6 2 - 5 .. .3 6 9 9 9 ., 3 5 7 - 1 8 .. 5 9 7 1 .. 0 0 4 .1 ,. 2 5 c
ATOM 352 8 CE2 PHE A 4 6 2 -- 5 .. 1 1 6 1 0 0 .. 9 0 6 - 1 .. 7 7 7 1 .. 0 0 3 9 .. 6 7 c
ATOM 3 5 2 9 C PHE A 4 6 2 - 5 ,, 6 8 3 9 9 . 7 5 5 - 7 ., 3 0 7 1 ,. 0 0 4 0 .. 8 7 c



ATOM 3 5 3 0 O ALA A 4 6 3 2 7 6 8 1 0 2 9 3 0 - 2 0 7 2 9 1 0 0 4 7 6 O
ATOM 3 5 3 1 ALA A 4 6 3 0 2 5 9 1 0 3 352 --1 5 6 2 1 0 0 5 7 2 3
ATOM 3 5 3 2 CA ALA A 4 6 3 1 0 2 3 1 0 4 4 8 4 - 2 0 1 3 8 1 0 5 5 4 C
ATOM 3 5 3 3 c ALA A 4 6 3 2 2 8 8 1 0 4 0 5 0 - 2 0 8 9 6 1 0 0 5 8 2 8 c
ATOM 3 5 3 4 CB ALA A 4 6 3 1 3 8 0 5 4 6 8 - 0 1 0 0 5 c
ATOM 3 5 3 5 O TP.P A 4 6 4 5 8 3 9 1 0 5 7 6 0 - 2 3 5 4 5 1 0 5 9 8 8 0
ATOM 3 5 3 6 TRP A 4 6 4 2 8 2 0 1 0 4 9 3 3 - 2 1 7 3 5 1 0 0 5 6 5 8
ATOM 3 5 3 7 CA. TRP A 4 6 4 3 9 9 9 0 4 6 0 4 - 2 2 5 2 7 1 0 0 5 5 3 7 C
ATOM 3 5 3 8 C TRP A 4 6 4 4 7 5 5 1 0 5 8 4 3 - 2 2 9 4 4 1 0 0 5 9 3 0 C
ATOM 3 5 3 9 CB TRP A 4 6 4 3 6 1 3 1 0 3 8 2 5 - 2 3 7 7 5 1 0 0 62 1 6 c
ATOM 3 5 4 0 CG TRP A 4 6 4 2 8 3 8 0 4 6 4 0 - 2 4 7 9 9 1 0 0 5 5 c
ATOM 3 5 4 1 CD1 TRP A 4 6 4 3 3 4 6 1 0 5 5 0 8 - 2 5 7 2 6 1 0 0 5 8 4 6 c
ATOM 3 5 4 2 CD2 TRP A 4 6 4 1 4 3 4 1 0 4 602 - 2 5 0 7 1 0 0 5 6 0 6 c
ATOM 3 5 3 E 1 TRP A 4 6 4 2 3 3 5 1 0 6 0 3 0 - 2 6 5 0 1 1 0 0 5 8 1 5
ATOM 3 5 4 4 CE2 TRP A 4 6 4 1 1 4 8 1 0 5 4 8 9 - 2 6 0 8 1 1 0 0 6 1 2 5 C
ATOM 3 5 4 5 CE3 T A 4 6 4 0 .38 1 1 0 3 9 1 3 - 2 4 4 0 9 1 0 5 4 5 4 C
ATOM 3 5 4 6 CZ2 TRP A 4 6 4 -- 0 1 4 8 1 0 5 7 0 4 - 2 6 5 4 1 1 0 0 5 5 3 3 c
ATOM 3 5 4 7 C 3 TRP A 4 6 4 - 0 8 9 5 0 4 1 2 - 2 4 8 7 0 1 0 0 5 3 4 c
ATOM 3 5 4 8 CH2 T A 4 6 4 - 1 1 5 2 1 0 5 0 0 8 - 2 5 92 4 1 0 5 4 5 6 c
ATOM 3 5 4 9 O MET A 4 6 5 6 2 0 1 1 0 7 9 8 4 - 2 1 0 6 8 1 0 0 5 6 5 6 0
ATOM 3 5 5 0 N M A 4 6 5 4 1 4 5 0 6 9 8 9 - 2 2 6 6 5 1 0 0 5 2 3 N
ATOM 3 5 5 1 CA ME A 4 6 5 4 7 3 9 1 0 8 2 8 5 - 2 2 9 4 6 1 0 0 5 7 1 8 C
ATOM 3 5 5 2 c MET A 4 6 5 6 0 6 2 1 0 8 4 5 5 —' 2 1 9 6 1 0 0 5 5 c
ATOM 3 5 3 CB MET A 4 6 5 3 7 4 3 0 9 4 0 1 - 2 2 5 6 3 1 0 0 9 2 c
ATOM 3 5 5 4 CG ME A 4 6 5 4 2 5 4 1 1 0 8 3 3 - 2 2 7 1 0 1 0 0 5 9 2 5 c
ATOM 3 5 5 5 S D MET A 4 6 5 4 7 3 1 5 9 3 - 1 4 6 1 0 0 6 9 1 6 s
ATOM 3 5 6 CE MET A 4 6 5 4 2 7 5 1 0 .32 7 - 9 9 4 7 1 0 0 6 1 6 9 c
ATOM 3 5 7 O TH A 4 6 6 8 2 0 6 1 1 1 8 0 7 - 2 3 0 1 8 1 0 0 7 2 0
ATOM 3 8 THR A 4 6 6 7 0 3 5 1 0 9 1 0 - 2 2 8 2 8 1 0 0 6.1.

ATOM 3 5 5 9 CA THR A 4 6 6 8 2 4 0 1 0 9 5 4 3 - 2 2 1 0 8 1 0 0 6 8 0 6 c
ATOM 3 5 6 0 C THR A 4 6 6 8 3 6 1 1 1 1 0 8 1 - 2 2 0 2 5 1 0 0 8 c
ATOM 3 5 6 1 CB THR A 4 6 6 9 5 3 5 1 0 8 2 7 4 4 1 0 6 5 3 c
ATOM 3 5 62 OG1 THR A 4 6 6 9 4 5 7 1 0 9 0 5 9 - 2 4 1 7 0 1 0 0 0 7 0
ATOM 3 5 6 3 CG THR A 4 6 6 9 7 2 6 0 7 4 9 7 - 2 2 3 5 0 1 0 0 5 3 . c
ATOM 3 5 6 4 O ARG A 4 6 7 1 1 1 7 5 1 1 2 7 2 9 - 2 0 6 6 0 1 0 7 4 6 4 0
ATOM 3 5 6 5 ARG A 4 6 7 8 6 3 1 1 1 1 5 4 8 - 2 0 8 1 2 1 0 0 7 0 2 0
ATOM 3 5 6 6 CA. ARG A 4 6 7 8 8 0 5 1 1 2 9 5 8 - 2 0 4 8 2 1 0 0 6 5 0 3 c
ATOM 3 5 6 7 C ARG A 4 6 7 1 0 2 0 6 1 1 3 4 6 5 - 2 0 8 2 3 1 0 0 7 5 0 6 c
ATOM 3 5 6 8 CB ARG A 4 6 7 8 5 4 9 1 3 1 3 7 - 1 8 9 8 9 1 0 0 6 9 7 c
ATOM 3 5 9 CG ARG A 4 6 7 7 6 7 8 1 4 .32 1 - 1 8 6 0 1 1 0 0 7 7 8 .3 c
ATOM 3 5 7 0 CD ARG A 4 6 7 7 1 8 4 1 1 4 1 8 5 - 1 7 1 5 4 1 0 0 7 4 8 1 c
ATOM 3 7 E ARG A 4 6 7 6 2 9 0 1 3 0 4 - 1 7 0 2 1 0 0 7 8 3 3
ATOM 3 5 7 2 C ARG A 4 6 7 4 9 9 3 1 1 3 1 2 9 - 1 7 3 5 1 0 0 7 7 7 5 c
ATOM 3 5 7 3 H1 ARG A 4 6 7 4 2 5 2 1 1 2 0 2 6 - 1 6 5 1 1 0 0 7 1 6 2
ATOM 3 5 7 4 2 ARG A 4 6 7 4 4 3 9 1 4 3 1 7 - 1 6 5 2 0 1 0 7 .3 8 6
ATOM 3 5 7 5 O LYS A 4 6 8 1 3 3 3 5 1 1 3 1 2 - 2 0 0 1 9 1 0 0 8 4 2 0
ATOM 3 5 7 6 N LYS A 4 6 8 0 3 2 5 1 4 7 9 - 2 .1 2 6 9 1 0 0 8 2 7 N
ATOM 3 5 7 7 CA LYS A 4 6 8 1 1 6 4 2 1 5 3 6 5 - 2 1 4 3 7 1 0 7 9 3 C
ATOM 3 5 7 8 c LYS A 4 6 8 1 2 1 5 6 1 1 5 9 9 3 - 2 0 1 3 8 1 0 0 8 0 1 0 c
ATOM 3 5 7 9 CB LYS A 4 6 8 6 0 0 1 1 6 4 5 2 - 2 2 5 7 1 0 0 9 .1. c
ATOM 3 5 8 0 CG LYS A 4 6 8 1 1 4 3 1 1 1 5 9 3 8 - 2 3 9 3 1 1 0 0 7 3 3 c
ATOM 3 5 8 1 C E LYS A 4 6 8 1 0 6 0 5 1 1 6 9 0 5 - 2 4 7 7 9 1 0 0 6 9 c
ATOM 3 5 8 2 CE LYS A 4 6 8 1 4 3 9 1 7 9 9 2 - 2 5 4 2 7 1 0 0 6 6 5 1 c
ATOM 3 5 8 3 ¥iZ LYS A 4 6 8 1 0 62 6 1 1 8 7 7 4 - 2 6 4 1 8 1 0 0 7 4 0 3
ATOM 3 8 4 O SER A 4 6 9 1 0 0 6 7 1 5 3 6 7 - 1 6 9 6 1 1 0 0 8 5 3 7 0
ATOM 3 5 8 5 N SER A 4 6 9 1 2 6 9 1 1 6 1 8 6 - 9 1 7 3 1 0 0 7 6 9 6 N
ATOM 3 5 8 6 CA SER A 4 6 9 1 1 6 4 6 1 1 6 8 4 2 - 1 7 9 3 2 1 0 0 8 1 1 0 C
ATOM 3 8 7 C SER A 4 6 9 1 0 8 6 0 1 2 7 9 - 1 6 7 8 0 1 0 0 8 1 3 C
ATOM 3 5 8 8 CB SER A 4 6 9 1 1 4 0 8 1 1 8 3 3 8 - 1 8 0 2 7 1 0 0 7 7 7 9 c
ATOM 3 5 8 9 OG SER A 4 6 9 1 1 1 4 6 1 1 8 6 9 1 - 1 3 7 0 1 0 0 8 5 2 7 0
ATOM 3 5 9 0 O GL A 4 7 0 9 2 2 5 1 7 9 5 8 - 1 2 92 6 1 0 1 0 0 0 9 0
ATOM 3 5 9 1 GLU A 4 7 0 1 1 0 7 5 1 1 8 2 2 - 1 5 5 9 1 1 0 0 8 8 9 7
ATOM 3 5 92 CA. GLU A 4 7 0 0 2 5 7 1 1 6 4 3 3 - 4 4 5 9 1 0 0 2 C



ATOM 3593 c GLU A 470 9 ..385 117 .611 -1 .093 1 ..00 90..99 c
ATOM 3594 CB GLU A 470 1 ,,111 115. 982 --13.,274 1 ,.00 97 ..08 c
ATOM 3595 CG GL A 470 0 ..3 115.,239 - 2 .203 ,.00 98,.07 c
ATOM 3596 CD GLU A 470 11 ..038 114 .014 -11 .678 1 ..00104..50 c
ATOM 3597 OE1 GLU A 470 12,,216 4 .142 - ..,261 ,.00105.,08 0
ATOM 3598 OE2 GL A 470 0 ..416 112.,925 - 1.686 ,.00102,.56 0
ATOM 3599 O GLU A 471 6 ..261 118.,316 -16. 256 1 ,.00 8 ,.34 0
ATOM 3600 N GLU A 47 8 .,828 118. 251 - 5.,106 1 ,.00 85.,82 N
ATOM 3601 CA GLU A 471 7..920 119. 341 -14 .836 1 ,.00 87 ..24 c
ATOM 3602 c GLU A 471 6 ..493 118.,954 -15. 22 4 1 ,.00 85,.73 c
ATOM 3 03 CB GLU A 471 8 .,368 120. 610 -15.,558 I ,.00 82 ..80 c
ATOM 3604 CG GLU A 471 8 ..932 121. 661 -14 .618 1 ,.00 87 ..61 c
ATOM 3605 CD GLU A 471. 8 .510 12 3 .,066 -15. 001 1 ,.00 93 ,.53 c
ATOM 3606 OE1 GLU A 471 7..540 123. 206 -15. 782 1 ..00 90..19 0
ATOM 3607 OE2 GLU A 471 9 .,150 124 .031 - 4 .,525 1 ,.00 91 ..64 0
ATOM 3608 O THR A 472 3 ..843 12 0 .,743 - 6.256 1 ,.00 70,.64 0
ATOM 3609 THR A 472 5 .555 119. 327 -14 .360 1 ..00 79..45 N
ATOM 3610 CA. THR A 472 4.,139 119. 076 -14 .,561 1 ,.00 7 .,48 C
ATOM 3611 C THR A 472 3 ..669 1 9 .,571 - 5 .924 1 ,.00 69,.57 c
ATOM 3612 CB THR A 472 3 ..326 119.,747 -13. 451 1 ,.00 72 ,.16 c
ATOM 3613 OG1 THR A 472 3 .,563 119. 056 -12.,218 1 ,.00 73.,66 0
ATOM 3614 CG2 THR A 472 1.862 119. 714 -13. 764 1 ,.00 67 ..93 c
ATOM 3615 O ILE A 473 0 ..462 119.,502 - 7.264 1 ,.00 62 ,.14 0
ATOM 3616 N LE A 473 3 .,093 8 .658 - 6.,709 I ,.00 65..65 N
ATOM 3617 CA ILE A 473 2 .641 118. 947 -18. 072 1 ,.00 67 ..21 c
ATOM 3618 C ILE A 473 .350 1 .,760 -18. 063 1 ,.00 60 ,.7 c
ATOM 3619 CB ILE A 473 2 .,398 7.653 -18.,882 I ,.00 67 ,.39 c
ATOM 3620 CGI ILE A 473 3 .,610 116. 717 -18.,805 1 ,.00 72 ..20 c
ATOM 3621 CG2 ILE A 473 2.043 117 .,989 -20. 325 1 ,.00 65 ,.91 c
ATOM 3622 CD1 ILE A 473 3 .361 115. 323 -19. 368 1 ..00 67 ..49 c
ATOM 3623 O THR A 474 0 .,457 121 .558 -21.,324 1 ,.00 62 ..29 0
ATOM 3624 T R A 474 1..254 12 0 .,752 - 8 .939 1 ,.00 60,.64
ATOM 3625 CA THR A 474 0 .093 121. 634 -18. 966 1 ..00 61 ..46 c
ATOM 3626 C T R A 474 -0.,298 12 .898 -20.,418 1 ,.00 62 .,38 c
ATOM 3627 CB T R A 474 0 ..362 122.,979 - 8 .238 1 ,.00 6 ,.06 c
ATOM 3628 OG1 THR A 474 1..317 12 3 .,745 -18. 978 1 ,.00 63,.25 0
ATOM 3629 CG2 T R A 474 0 .,809 122 .765 - .,787 1 ,.00 55.,94 c
ATOM 3630 O FRO A 475 -0. 631 123. 484 -2 3 .981 1 ,.00 67 ..40 0
ATOM 3631 PRO A 475 - .474 122.,5 3 -20. 651 1 ,.00 64 ,.78
ATOM 3632 CA PRO A 475 -1 .,819 122. 717 -22.,061 I ,.00 63..53 c
ATOM 3633 C FRO A 475 -0.,825 123. 621 -22.,772 1 ,.00 60..94 c
ATOM 3634 CB PRO A 475 -3.204 12 3 .,376 -2 .993 1 ,.00 63 ,. 4 c
ATOM 3635 CG PRO A 475 --3. 710 123. 065 -2 0 .641 1 ..00 59..81 c
ATOM 3636 CD FRO A 475 -2.,539 122. 998 - .,752 1 ,.00 56..84 c
ATOM 3637 O TRP A 476 2 ..774 12 5 .,018 -2 3 .846 1 ,.00 64 ,.86 0
ATOM 3638 TRP A 476 --0. 190 124. 515 -22. 019 1 ..00 59..69 N
ATOM 3639 CA. TRP A 476 0 .,773 125. 462 -22.,590 1 ,.00 68.,42 c
ATOM 3640 C TRP A 476 2 ..166 12 4 .,850 793 1 ,.00 63, c
ATOM 3641 CB TRP A 476 0 ..862 126.,706 -21 .703 1 ,.00 6 ,.19 c
ATOM 3642 CG TRP A 476 -0.,456 127 .051 -21.,168 1 ,.00 6 ., 5 c
ATOM 3643 CD1 TRP A 476 -1 .516 127 .559 -21. 866 1 ,.00 64 ..17 c
ATOM 3644 CD2 TRP A 476 --0..906 126.,873 -19. 828 1 ,.00 64 ,.10 c
ATOM 3645 NE1 TRP A 476 -2.,591 2 7 .721 -21.,036 I ,.00 62 ..66 N
ATOM 3646 CE2 TRP A 476 -2. 2 43 127 .312 -19. 776 1 ,.00 63..85 c
ATOM 3647 CE3 TRP A 476 -0. 304 12 6 .,396 -18. 662 1 ,.00 66 ,.95 c
ATOM 3648 CZ2 TRP A 476 -2.,990 2 7 .288 -18.,606 I ,.00 66..77 c
ATOM 3649 CZ3 TRP A 476 -1 .,043 126. 371 - 7 .,498 1 ,.00 67 ..89 c
ATOM 3650 CH2 TRP A 476 -2 .377 12 6 .,8 4 -17 .478 1 ,.00 70 ,.00 c
ATOM 3651 O AS A 477 5 .142 121. 577 -22. 371 1 ..00 72 ..99 0
ATOM 3652 ASM A 477 2 .,674 124 .138 -21.,797 1 ,.00 61 ..52 N
ATOM 3653 CA AS A 477 4.025 12 3 .,6 6 -21. 92 6 1 ,.00 68,.82 c
ATOM 3654 c ASN A 477 4.102 122. 202 -22. 498 1 ..00 69..12 c
ATOM 3655 CB ASN A 477 4.,740 123. 651 -20.,569 1 ,.00 66.,10 c



ATOM 3 6 5 6 CG AS A 4 7 7 4 .. 2 1 1 1 2 2 .. 6 1 8 - 1 9 .. 5 9 4 1 .. 0 0 6 9 .. 0 7 c
ATOM 3 6 5 7 OD1 ASM A 4 7 7 3 ,, 5 2 2 1 2 1 .. 6 7 1 --1 ., 9 7 5 1 ,. 0 0 7 0 .. 5 0 O
ATOM 3 6 5 8 D2 AS A 4 7 7 4 .. 5 3 9 1 2 2 ., 7 9 4 - 1 8 .. 3 1 .. 0 0 6 8 ,. 6 1
ATOM 3 6 5 9 O PHE A 4 7 8 4 .. 8 6 1 1 1 8 . 9 3 7 - 2 3 .. 9 1 7 1 .. 0 0 6 9 .. 2 3 0
ATOM 3 6 6 0 N PHE A 4 7 8 3 ,, 0 1 5 1 2 . 6 9 6 - 2 3 ., 0 8 7 1 ,. 0 0 6 6 .. 7 8 N
ATOM 3 6 6 CA PHE A 4 7 8 2 .. 9 4 4 1 2 0 ., 2 7 6 - 2 3 .. 4 4 0 1 .. 0 0 6 6 ,. 3 9 C
ATOM 3 6 62 c PHE A 4 7 8 4 .. 1 2 5 1 1 9 ., 8 3 9 - 2 4 .. 3 0 4 1 ,. 0 0 7 0 .. 4 4 c
ATOM 3 6 6 3 CB PHE A 4 7 8 ,, 6 3 1 1 1 9 . 9 4 0 - 2 4 ., 1 5 3 1 ,. 0 0 6 0 .. 9 8 c
ATOM 3 6 6 4 CG PHE A 4 7 8 1 .. 5 2 8 1 1 8 . 4 9 1 - 2 4 . 6 0 9 1 ,. 0 0 62 .. 0 8 c
ATOM 3 6 6 5 CD1 PHE A 4 7 8 1 .. 2 2 0 1 1 7 ., 4 7 9 - 2 3 .. 7 0 7 1 ,. 0 0 6 1 ,. 1 3 c
ATOM 3 6 6 6 CD2 PHE A 4 7 8 1 ,, 7 1 3 1 8 .. 1 5 0 - 2 5 ., 9 4 7 1 ,. 0 0 5 5 .. 2 6 c
ATOM 3 6 6 7 CE1 PHE A 4 7 8 1 .. 1 1 2 1 1 6 .. 1 5 0 - 2 4 . 1 3 1 1 ,. 0 0 6 1 .. 8 4 c
ATOM 3 6 6 8 CE2 PHE A 4 7 8 . 6 0 9 1 ., 8 2 7 - 2 6 . 3 7 5 1 ,. 0 0 6 0 ,. 8 7 c
ATOM 3 6 6 9 C PHE A 4 7 8 1 .. 3 1 4 1 1 5 .. 8 2 6 - 2 5 . 4 6 9 1 .. 0 0 5 9 .. 6 0 c
ATOM 3 6 7 0 O GLU A 4 7 9 7 ., 6 8 3 1 1 9 . 4 7 7 - 2 6 ., 0 5 3 1 ,. 0 0 6 9 .. 9 5 0
ATOM 3 6 7 1 GLU A 4 7 9 4 .. 3 1 2 0 ., 4 8 7 - 2 5 .. 4 5 2 1 .. 0 0 6 7 ,. 4 9
ATOM 3 6 7 2 CA GLU A 4 7 9 5 .. 3 7 9 1 2 0 .. 1 1 4 - 2 6 .. 3 7 3 1 .. 0 0 6 5 .. 1 1 c
ATOM 3 6 7 3 C GLU A 4 7 9 6 ,, 7 6 3 1 2 0 . 2 3 3 - 2 5 ., 7 2 7 1 ,. 0 0 73 .. 6 2 c
ATOM 3 6 7 4 CB GL A 4 7 9 5 .. 3 1 2 1 2 0 ., 9 7 5 - 2 7 .. 62 2 1 .. 0 0 6 3 ,. 8 1 c
ATOM 3 6 7 5 CG GLU A 4 7 9 5 .. 3 5 7 1 2 0 ., 2 0 1 - 2 8 .. 9 1 1 1 ,. 0 0 7 0 .. 9 2 c
ATOM 3 6 7 6 CD GLU A 4 7 9 4 ,, 7 9 6 1 2 0 . 9 9 7 - 3 0 ., 0 8 1 1 ,. 0 0 8 3 .. 3 8 c
ATOM 3 6 7 7 OE1 GLU A 4 7 9 5 .. 1 4 5 1 2 2 . 1 9 6 - 3 0 . 2 0 6 1 ,. 0 0 8 1 .. 3 0
ATOM 3 6 7 8 OE2 GLU A 4 7 9 3 .. 9 9 6 1 2 0 ., 4 3 0 - 3 0 .. 8 6 8 1 ,. 0 0 8 1 ,. 5 3 0
ATOM 3 6 7 9 O GLU A 4 8 0 9 ,, 5 1 2 1 .. 4 9 2 - 2 3 ., 2 9 7 1 ,. 0 0 8 3 .. 0 .3 0
ATOM 3 6 8 0 GLU A 4 8 0 6 .. 9 0 7 1 2 1 .. 1 7 7 - 2 4 . 8 0 5 1 ,. 0 0 7 0 .. 9 7
ATOM 3 6 8 1 CA GLU A 4 8 0 8 . 1 5 8 1 2 ., 3 1 2 - 2 4 . 0 7 1 ,. 0 0 7 2 ,. 4 8 c
ATOM 3 6 8 2 C GLU A 4 8 0 8 ,, 4 4 0 1 2 0 .. 0 8 5 - 2 3 ., 2 0 2 1 ,. 0 0 7 6 .. 0 1 c
ATOM 3 6 8 3 CB GLU A 4 8 0 8 ,, 1 4 3 1 2 2 .. 5 6 6 - 2 3 ., 1 9 6 1 ,. 0 0 7 2 .. 6 8 c
ATOM 3 6 8 4 O VAL A 4 8 1 8 . 2 7 9 1 ., 2 8 1 - . 5 6 8 1 ,. 0 0 7 6 ,. 4 0 0
ATOM 3 6 8 5 VAL A 4 8 1 7 .. 4 9 4 1 1 9 . 6 9 1 - 2 2 . 3 5 8 1 .. 0 0 7 1 .. 8 7
ATOM 3 6 8 6 CA VAL A 4 8 1 7 ., 7 7 5 1 1 8 .. 62 8 - 2 1 ., 3 9 9 1 ,. 0 0 7 3 .. 0 1 c
ATOM 3 6 8 7 C VAL A 4 8 1 7 .. 6 4 5 1 7 ., 2 3 6 . 0 2 3 1 .. 0 0 7 4 ,. 4 1 c
ATOM 3 6 8 8 CB VAL A 4 8 1 6 .. 8 5 7 1 1 8 . 7 3 6 - 2 0 .. 1 5 8 1 .. 0 0 7 4 .. 2 1 c
ATOM 3 6 8 9 CGI VAL A 4 8 1 7 ,, 3 3 0 1 7 . 8 0 0 - ., 0 6 1 1 ,. 0 0 7 0 ., 3 .1 c
ATOM 3 6 9 0 CG2 VAL A 4 8 1 6 .. 8 3 8 1 2 0 ., 1 7 2 - 1 .. 632 1 .. 0 0 7 2 ,. 3 4 c
ATOM 3 6 9 1 O VAL A 4 8 2 7 .. 3 6 1 1 1 6 ., 1 9 8 - 2 5 .. 9 3 4 1 ,. 0 0 6 8 ,. 4 5 0
ATOM 3 6 92 N VAL A 4 8 2 6 ,, 8 5 7 1 7 . 1 8 - 2 3 ., 0 8 6 1 ,. 0 0 74 .. 4 9
ATOM 3 6 9 3 CA VAL A 4 8 2 6 .. 6 0 1 1 1 5 .. 8 0 3 - 2 3 . 6 6 4 1 ,. 0 0 7 3 .. 0 5 c
ATOM 3 6 9 4 C VAL A 4 8 2 7 . 4 4 1 1 1 5 ., 5 - 2 4 . 9 0 0 1 ,. 0 0 6 9 ,. 2 5 c
ATOM 3 9 5 CB VAL A 4 8 2 5 ,, 0 9 3 1 .. 6 0 3 - 2 4 ., 0 1 7 1 ,. 0 0 6 7 .. 1 9 c
ATOM 3 6 9 6 CGI VAL A 4 8 2 4 ., 8 9 9 1 1 4 .. 3 7 8 - 2 4 ., 9 3 8 1 ,. 0 0 6 1 .. 4 1 c
ATOM 3 6 9 7 CG2 VAL A 4 8 2 4 . 2 8 4 1 1 5 ., 4 4 1 - 2 2 . 7 4 5 1 ,. 0 0 6 1 ,. 9 8 c
ATOM 3 6 9 8 ASP A 4 8 3 8 .. 2 5 1 1 1 4 . 4 8 8 - 2 4 . 7 6 9 1 .. 0 0 6 9 .. 1 7
ATOM 3 6 9 9 CA ASP A 4 8 3 8 ,, 9 4 6 1 1 3 .. 9 4 2 - 2 5 ., 9 0 0 1 ,. 0 0 6 8 .. 9 7 C
ATOM 3 7 0 0 C AS A 4 8 3 7 .. 9 5 1 1 3 ., 2 3 7 - 2 6 .. 7 3 8 1 .. 0 0 7 0 ,. 7 1 C
ATOM 3 7 0 1 O ASP A 4 8 3 7 .. 5 7 0 1 1 2 . 0 8 0 - 2 6 .. 4 6 9 1 .. 0 0 6 7 .. 8 4 O
ATOM 3 7 0 2 CB ASP A 4 8 3 1 0 ,, 0 4 0 1 1 2 . 9 8 1 - 2 5 ., 4 6 2 1 ,. 0 0 6 9 .. 7 c
ATOM 3 7 0 3 CG AS A 4 8 3 1 0 .. 8 0 9 1 1 2 ., 3 8 6 - 2 6 .. 6 4 2 1 .. 0 0 6 9 ,. 3 c
ATOM 3 7 0 4 OD1 ASP A 4 8 3 1 0 .. 4 9 2 1 1 2 ., 6 6 9 - 2 7 .. 8 2 7 1 ,. 0 0 6 5 ,. 4 8 0
ATOM 3 7 0 5 OD2 ASP A 4 8 3 ., 7 4 l . 6 1 5 - 2 6 ., 3 6 3 1 ,. 0 0 7 3 .. 4 7 0
ATOM 3 7 0 6 LYS A 4 8 4 7 .. 4 1 5 1 1 3 . 9 4 0 - 2 7 . 7 4 5 1 ,. 0 0 6 7 .. 2 0
ATOM 3 7 0 7 CA LYS A 4 8 4 6 . 4 1 4 1 1 3 ., 3 6 6 - 2 8 .. 6 1 6 1 ,. 0 0 6 5 ,. 8 0 c
ATOM 3 7 0 8 C LYS A 4 8 4 6 ., 9 9 5 1 1 2 .. 1 5 6 - 2 9 ., 3 0 3 1 ,. 0 0 6 8 .. 3 7 c
ATOM 3 7 0 9 O LYS A 4 8 4 6 .. 3 5 5 I l l .. 1 0 5 - 2 9 . 3 7 6 1 ,. 0 0 7 0 .. 0 8 0
ATOM 3 7 1 0 CB LYS A 4 8 4 5 . 932 1 1 4 ., 3 7 5 - 2 9 . 6 5 3 1 ,. 0 0 7 3 ,. 3 8 c
ATOM 3 7 1 1 CG LYS A 4 8 4 4 ., 9 5 8 1 .. 4 1 2 - 2 9 ., 1 3 6 1 ,. 0 0 6 8 .. 7 c
ATOM 3 7 1 2 CD LYS A 4 8 4 4 ., 2 8 3 1 1 6 .. 0 6 3 - 3 0 ., 3 3 1 1 ,. 0 0 6 6 .. 3 5 c
ATOM 3 7 1 3 CF. LYS A 4 8 4 3 . 5 2 3 1 1 7 ., 2 8 9 - 2 9 . 9 5 4 1 ,. 0 0 6 9 ,. 5 5 c
ATOM 3 7 1 4 LYS A 4 8 4 3 .. 0 2 1 1 1 7 . 9 7 4 - 3 1 . 1 8 8 1 .. 0 0 8 4 .. 6 2
ATOM 3 7 1 5 GLY A 4 8 5 8 ., 2 2 8 1 1 2 .. 3 1 2 - 2 9 ., 7 7 4 1 ,. 0 0 7 1 .. 4 2
ATOM 3 7 1 6 CA GLY A 4 8 5 8 .. 8 9 7 I l ., 3 0 3 - 3 0 .. 5 6 7 1 .. 0 0 6 5 ,. 0 2 C
ATOM 3 7 1 7 c GLY A 4 8 5 8 . 9 1 9 1 0 9 . 9 3 0 - 2 9 .. 9 4 1 1 .. 0 0 6 6 .. 5 7 c
ATOM 3 7 1 8 O GLY A 4 8 5 8 ., 3 3 5 0 8 . 9 8 5 - 3 0 ., 4 6 2 1 ,. 0 0 6 8 .. 0 5 0



ATOM 3719 ALA A 486 9 ..598 109. 829 -2 8 ..808 1 ..00 67 ..80 N

ATOM 3720 CA ALA A 486 9 ,,755 108..563 --2 8 .,107 1 ,.00 70..92 C
ATOM 3721 C ALA A 486 8 ..416 108.,047 -27 ..604 ,.00 66,.32 C
ATOM 3722 O ALA A 486 8 ..264 106. 870 -2 7 ..256 1 ..00 60..23 0
ATOM 3723 CB ALA A 486 10,,731 108. 720 -2 6 .,942 1 ,.00 66.,61 c
ATOM 3724 N SER A 487 7 ..454 108.,957 -27 ..546 1 ,.00 67 ,.51 N
ATOM 3725 CA SER A 487 6 ..110 108.,616 -27 ..155 1 ,.00 59,.69 c
ATOM 3726 C SER A 487 5 ,,427 107 .970 -2 8 .,352 1 ,.00 59.,59 C
ATOM 3727 O SER A 487 4 ..923 106. 853 --2 8 .2 4 6 1 ,.00 59..32 O
ATOM 372 CB SER A 487 5 ..372 109.,860 -2 6 ..657 1 ,.00 62 ,.81 c
ATOM 3729 OG SER A 487 6 ,,046 0 ..415 -2 5 .,52 9 I ,.00 64 ..89 0
ATOM 3730 N ALA A 488 5 ..449 108..645 -2 9 .497 1 ,.00 52 ..22 N
ATOM 3731 CA ALA A 488 4 .888 108.,062 -30. 710 1 ,.00 55 ,.95 C
ATOM 3732 c ALA A 488 5 ..622 106. 787 -31. 108 1 ..00 65..93 c
ATOM 3733 O ALA A 488 5 ,,007 105..843 -31.,608 1 ,.00 67 .. 0 0
ATOM 3734 CB ALA A 488 4 ..92 4 109.,054 -31..858 1 ,.00 56,.28 c
ATOM 3735 GLN A 489 6 ..936 106. 746 -30..901 1 ..00 67 ..85 N
ATOM 3736 CA. GLN A 489 7 ,,668 105. 587 -3 .,373 1 ,.00 65.,39 C
ATOM 3737 C GLN A 489 7 ..22 6 104.,400 -30..555 1 ,.00 62 ,.58 C
ATOM 3738 O GLN A 489 6 ..787 103.,400 -31..129 1 ,.00 64 ,.87 O
ATOM 3739 CB GLN A 489 9 ,,181 105. 779 -3 .,301 1 ,.00 69.,97 C
ATOM 3740 CG GLN A 489 ..912 105. 071 -32. 440 1 ,.00 74 ..89 C
ATOM 3741 CD GLN A 489 11 ..330 104.,658 -32..076 1 ,.00 85,.40 c
ATOM 3742 OE1 GLN A 489 12.,296 105..282 -.32.,515 I ,.00 89..38 0
ATOM 3743 NE2 GLN A 489 11 ..462 103..600 -31. 274 1 ,.00 75..40 N
ATOM 3744 N SER A 490 7 .287 104.,523 -29. 225 1 ,.00 60 ,.13 N

ATOM 3745 CA SER A 490 6 .,897 103..4 -28.,356 I ,.00 59..51 C
ATOM 3746 C SER A 490 5 .,442 103..026 -2 8 .,585 1 ,.00 60..81 C
ATOM 3747 O SER A 490 5 .074 101.,886 -28. 352 1 ,.00 60 ,.86 O
ATOM 3748 CB SER A 490 7 .115 103. 730 -2 6 .872 1 ..00 54 ..86 c
ATOM 3749 OG SER A 490 7 .,890 104 ..891 -2 6 .,686 1 ,.00 60..33 0
ATOM 3750 N PHE A 491 4 ..629 103.,982 -29. 040 1 ,.00 62 ,.58 N

ATOM 3751 CA PHE A 491 3 ..225 103. 729 -2 9 .368 1 ..00 60..81 c
ATOM 3752 C PHE A 491 3 .,1 6 102. 536 -30.,3 1 ,.00 58.,49 C
ATOM 3753 O PHE A 491 2 ..544 101.,523 -29. 943 1 ,.00 6 ,. 6 O
ATOM 3754 CB PHE A 491 2 ..570 104.,982 -2 9 ..976 1 ,.00 56,.55 c
ATOM 3755 CG PHE A 491 .,149 104 .778 -30.,459 1 ,.00 55.,76 c
ATOM 3756 CD2 PHE A 491 0 .820 104. 986 -31. 790 1 ,.00 54 ..37 c
ATOM 3757 GDI PHE A 491 0 .134 104.,415 -29. 579 1 ,.00 55 ,.51 c
ATOM 3758 CE2 PHE A 491 -0.,487 104..816 -.32.,244 I ,.00 52 ..93 c
ATOM 3759 CE1 PHE A 491 -1 .,176 104 ..242 -30.,027 1 ,.00 47 .. 8 c
ATOM 37 60 C PHE A 491 - .481 104.,453 -31. 356 1 ,.00 49 ,.78 c
ATOM 37 61 LE A 492 3 .687 102. 641 -31..505 1 ..00 60..79 N

ATOM 37 62 CA LE A 492 3 .,630 101..540 -32.,466 1 ,.00 62 ..77 c
ATOM 3763 C ILE A 492 4 ..522 100.,343 -32. 088 1 ,.00 6 ,.94 c
ATOM 37 64 O ILE A 492 4 ..160 99. 192 -32. 330 1 ..00 65..27 0
ATOM 3765 CB ILE A 492 4 .,009 102. 024 -33.,876 1 ,.00 63.,12 c
ATOM 3766 CGI ILE A 492 3 ..113 103.,206 -34. 285 1 ,.00 66,.02 c
ATOM 37 67 CG2 ILE A 492 3 ..923 100.,890 -34. 891 1 ,.00 60,.24 c
ATOM 3768 CD1 ILE A 492 .,974 102. 876 -35.,261 1 ,.00 62 .,04 c
ATOM 3769 N GLU A 493 5 .67 6 100. 597 -31. 481 1 ,.00 65.. 0 N

ATOM 3770 CA GLU A 493 6 ..644 99.,514 -31. 251 1 ,.00 60,.98 c
ATOM 3771 C GLU A 493 6 ., 89 98..583 -.30., 27 I ,.00 64 ..65 c
ATOM 3772 O GLU A 493 6 .653 97..436 -30. 032 1 ,.00 60..25 0
ATOM 3773 CB GLU A 493 8 .037 100.,089 -30. 941 1 ,.00 62 ,.42 c
ATOM 3774 CG GLU A 493 8 .,352 100..238 -29.,444 I ,.00 66..44 c
ATOM 3775 CD GLU A 493 9 .,442 101..280 -2 9 .,146 1 ,.00 73..91 c
ATOM 3776 O GLU A 493 9 .552 101.,695 -27 .969 1 ,.00 7 ,.29 0
ATOM 3777 OE2 GLU A 493 10. 183 101. 682 -30. 078 1 ..00 80..44 0
ATOM 3778 N ARG A 494 5 .,27 6 99..069 -2 9 .,282 1 ,.00 62 ..07 N
ATOM 3779 CA AP.G A 494 4 ..795 98.,278 -2 8 .148 1 ,.00 60,.78 c
ATOM 3780 c ARG A 494 3 ..723 97. 293 -2 8 .594 1 ..00 57 ..29 c
ATOM 3781 0 ARG A 494 3 .,277 96. 443 -2 7 .,8 9 1 ,.00 58.,04 0



ATOM 3782 CB ARG A 494 4 ..245 99.,178 -2 7 .,039 1 ,.00 64 ..07 c
ATOM 3783 CG ARG A 494 2 .,968 99..960 --2 7 .,412 1 ,.00 61 ..21 C
ATOM 3784 C ARG A 494 2 ..522 100.,871 -2 6 .276 1 ,.00 59,.11 c
ATOM 3785 NE ARG A 494 1 ..523 100.,192 -2 5 .,454 1 ,.00 66..96 N

ATOM 3786 C ARG A 494 1 ,,610 .100. 0.11 -24,,143 1 ,,00 58.,94 C

ATOM 3787 N ARG A 494 0 ..646 99.,361 -2 3 .505 1 ,.00 58,.78 N
ATOM 3788 H2 ARG A 494 2 ..655 100.,473 -2 3 .471 1 ,.00 60,. 7 N

ATOM 3789 N M A 495 .3,,317 97. 404 -29,,851 1 ,,00 54 .,9.3 N
ATOM 3790 CA ME A 495 2 ..266 96.,538 -30.,367 1 ,.00 56..54 C

ATOM 37 91 c MET A 495 2 .724 95.,644 -31. 538 1 ,.00 50,.19 c
ATOM 37 92 0 MET A 495 2 .,115 94. 605 -31.,798 1 ,.00 45..69 0

ATOM 3793 CB ME A 495 1 ..051 97.,377 -30.,820 1 ,.00 49..56 c
ATOM 37 94 CG MET A 495 0 .537 98,,421 -29. 805 1 ,.00 53 ,.35 c
ATOM 3795 S MET A 495 --0..985 99.,288 -30.,339 1 ,.00 49..44

ATOM 3796 CE ME A 495 -0.,443 100. 405 -31.,617 1 ,.00 48..15 C
ATOM 37 97 O THR A 496 5 ..22 6 9.3.,607 -32. 228 1 ,.00 51 ,. 0 O

ATOM 3798 THR A 496 3 ..743 96.,060 -32.,276 1 ,.00 47 ..01 N

ATOM 3799 CA. THR A 496 4 ,,102 95. 315 -3.3,,495 1 ,,00 53.,09 C

ATOM 3800 C THR A 496 4 ..584 9.3.,887 -33. 228 1 ,.00 47 ,.29 C
ATOM 3801 CB THR A 496 5 .172 96.,029 -34. 307 1 ,.00 52 ,.24 c
ATOM 3802 OG1 THR A 496 5 ,,944 96. 870 -3.3,,443 1 ,,00 63.,0.3 0
ATOM 3803 CG2 THR A 496 4 ..516 96.,876 -35.,355 1 ,.00 54 ..55 c
ATOM 3804 O A S A 497 6 ..872 92.,317 -34. 532 1 ,.00 49,.05 0
ATOM 3805 N ASN A 497 4 .,230 92. 975 -.34.,120 1 ,.00 46..94 N

ATOM 3806 CA A S A 497 4 ..662 91.,590 -33.,984 1 ,.00 51 ..99 c
ATOM 3807 C ASN A 497 6 .165 91,,471 -33. 979 1 ,.00 0 ,.80 c
ATOM 3808 CB ASN A 497 4 .,102 90. 72 6 -.35.,104 1 ,.00 45..5.3 c
ATOM 3809 CG ASN A 497 2 .,869 89. 967 -34.,694 1 ,.00 48..23 c
ATOM 38.10 OD.1 ASN A 497 2 .660 89,,675 -33. 510 1 ,.00 0 ,.70 0
ATOM 3811 ND2 ASN A 497 2 ..046 89.,622 -3 5 .,674 1 ,.00 42 ..34 N

ATOM 3812 O FHE A 498 .,842 88. 019 -34.,489 1 ,.00 51 .. 8 0
ATOM 3813 N PKE A 498 6 ..634 90.,438 -33. 296 1 ,.00 5.3,.33 N

ATOM 3814 CA PHE A 498 7 ..975 89.,915 -33.,499 1 ,.00 57 ..27 c
ATOM 3815 C FHE A 498 7 ,,885 88. 692 -34,,428 1 ,,00 56.,25 C

ATOM 3816 CB PKE A 498 8 ..630 89.,528 -32. 161 1 ,.00 59,.96 C
ATOM 3817 CG PHE A 498 9 ..273 90.,67 3 -31. 435 1 ,.00 57 ,.57 c
ATOM 3818 CD1 PHE A 498 10,,541 91. 097 -3.1,,776 1 ,,00 56.,00 c
ATOM 3819 CD2 PHE A 498 8 ..610 91.,323 -30.,398 1 ,.00 65..21 c
ATOM 3820 CE.1 PHE A 498 1 .140 92,,155 -31. 112 1 ,.00 53 ,.97 c
ATOM .3821 CE2 PHE A 498 9 .,203 92. .37 7 -29.,725 1 ,.00 61 ..09 c
ATOM 3822 C FHE A 498 10.,469 92. 793 -30.,087 1 ,.00 60..32 c
ATOM 3823 O ASP A 499 9 .885 85,,747 -34. 284 1 ,.00 54 ,.20 0
ATOM 3824 ASP A 499 8 .,982 88.,428 -3 5 .,144 1 ,.00 61 ..44 N

ATOM 3825 CA ASP A 499 9 .,167 87 .236 -35.,991 1 ,.00 53..58 c
ATOM 3826 C A S A 499 ..075 85.,957 -35. 168 1 ,.00 49,.43 c
ATOM 3827 CB ASP A 499 10.,536 87.,328 -3 6 .,677 1 ,.00 59..17 c
ATOM 3828 CG ASP A 499 10,,692 86. 390 -37,,878 1 ,,00 59.,67 c
ATOM 3829 OD1 A S A 499 10..02 9 85.,327 -37. 961 1 ,.00 59,.77 0
ATOM 3830 OD2 ASP A 499 11 ..516 86.,742 -38. 747 1 ,.00 57 ,.91 0

ATOM 3831 O LYS A 500 9 ,,477 82. 051 -34,,132 1 ,,00 62 .,36 0
ATOM 3832 N LYS A 500 8 .,086 85.,116 -35.,442 1 ,.00 51 ..09 N

ATOM 3833 CA LYS A 500 7 ..956 83.,826 -34. 754 1 ,.00 55,.78 c
ATOM .3834 C LYS A 500 9 ,,169 82. 894 -.34.,978 1 ,.00 58..74 c
ATOM 3835 CB LYS A 500 6 .,674 83.,097 -35.,197 1 ,.00 57 ..88 c
ATOM 38.36 CG LYS A 500 5 .380 8.3,,688 -34. 663 1 ,.00 65 ,.42 c
ATOM .3837 C LYS A 500 4 ,,141 82. 928 -.35.,150 1 ,.00 63..97 c
ATOM 3838 CE LYS A 500 2 ,,858 83. 742 -34.,891 1 ,.00 67 ..40 c
ATOM 38.39 Z LYS A 500 .614 8.3,,017 -35. 291 1 ,.00 6.3 ,.99 N
ATOM 38 0 O ASN A 501 13.,134 82.,008 -3 5 .,182 1 ,.00 61 ..90 O

ATOM 3841 N ASN A 501 9 .,851 83. 030 -3 6 .,111 1 ,.00 58..37 N

ATOM 3842 CA ASN A 501 11 ..056 82.,235 -3 6 .354 1 ,.00 58,.92 C

ATOM 3843 c ASN A 501 12..255 82.,774 -3 5 .,578 1 ,.00 61 .. c
ATOM 3844 CB ASN A 501 ,,396 82. 188 -37,,848 1 ,,00 59.,9.3 c



ATOM 3 5 CG A S A 501 10 273 81 595 -38 695 1 00 62 2 5 c
ATOM 3846 OD1 ASM A 501 9 539 82 322 --3 9 379 1 00 51 O
ATOM 3847 ND2 A S A 501 10 138 80 272 -38 656 1 0 57 46 N
ATOM 384 8 O LEU A 502 12 756 86 912 -33 808 1 00 3 09 O
ATOM 3849 N LEU A 502 2 291 84 094 -35 381 1 00 5 94 N
ATOM 3850 CA LE A 502 13 .351 84 750 -34 622 1 0 53 18 C
ATOM 3851 c LEU A 502 12 758 8 700 -33 597 1 00 0 33 c
ATOM 3852 CB LEU A 502 4 282 85 509 -35 5 1 00 54 02 c
ATOM 3853 CG LEU A 502 15 256 84 62 3 -3 6 322 1 00 58 21 c
ATOM 3854 CD1 LEU A 502 15 740 8 325 -37 571 1 00 56 93 c
ATOM 3855 CD2 LEU A 502 16 431 84 262 -.35 438 1 00 5 13 c
ATOM 3856 O FRO A 503 11 284 87 794 -30 104 1 00 59 0 0
ATOM 38 7 N PRO A 503 1 250 8 150 -32 481 1 00 6 09 N
ATOM 3858 CA PRO A 503 11 415 85 869 -31 507 1 00 5 78 c
ATOM 3859 C FRO A 503 12 004 87 137 -30 858 1 00 62 91 C
ATOM 3860 CB PRO A 503 11 142 84 805 -30 430 1 0 59 54 c
ATOM 3861 CG PRO A 503 12 062 83 64 6 -30 735 1 00 5 34 c
ATOM 3862 CD PRO A 503 2 293 83 706 -32 1 9 1 00 4 c
ATOM 3863 O A S A 504 14 .388 90 879 -31 477 1 0 64 0 0
ATOM 38 64 ASK A 504 13 259 87 481 -31 129 1 00 34 N

ATOM 3865 CA. ASN A 504 3 824 88 7 9 -30 601 1 00 7 C
ATOM 3866 C A S A 50 13 938 89 752 -31 692 1 00 63 71 C
ATOM 38 67 CB ASN A 504 15 185 88 473 -2 9 964 1 00 4 30 c
ATOM 3868 CG ASN A 504 15 064 87 904 -28 557 1 00 76 80 c
ATOM 3869 OD1 A S A 504 1 084 88 168 -2 7 849 1 00 75 75 0
ATOM 3870 ND2 ASN A 504 16 060 87 123 -28 143 1 00 77 42 N

ATOM 3871 O GLU A 505 11 313 0 068 -.34 695 1 00 5 52 O
ATOM 3872 N GLU A 505 13 505 89 358 -32 875 1 00 61 47 N

ATOM 3873 CA GLU A 50 13 604 90 223 -34 02 7 1 00 6 35 C
ATOM 3874 c GLU A 505 12 255 0 797 -34 409 1 00 53 38 c
ATOM 3875 CB GLU A 505 14 211 89 454 -35 194 1 00 0 18 c
ATOM 3876 CG GLU A 505 1 545 88 879 -34 853 1 0 61 76 c
ATOM 3877 CD GLU A 505 16 581 89 964 -34 6 3 1 00 3 78 c
ATOM 3878 O GLU A 505 5 0 98 7 -35 358 1 00 7 8 0
ATOM 3879 OE2 GLU A 505 17 469 89 792 -33 795 1 0 72 08 0
ATOM 3880 O LYS A 506 11 575 2 122 -37 081 1 00 62 69 0
ATOM 3881 N LYS A 506 2 175 92 1 -34 396 1 00 57 87 N
ATOM 3882 CA LYS A 506 10 980 92 823 -3 843 1 00 55 35 c
ATOM 3883 C LYS A 506 10 690 92 499 -36 296 1 00 60 1 c
ATOM 3884 CB LYS A 506 11 144 4 .32 9 -.34 664 1 00 53 93 c
ATOM 3885 CG LYS A 506 9 849 95 065 -34 587 1 00 6 14 c
ATOM 3886 CD LYS A 506 9 026 94 566 -33 4 1 00 64 50 c
ATOM 3887 CE LYS A 506 9 3 0 5 331 -32 157 1 00 62 7 c
ATOM 3888 N Z LYS A 506 8 264 95 136 -31 170 1 00 3 01 N
ATOM 3889 O VAL A 507 9 .335 94 674 -38 .37 7 1 0 61 39 0
ATOM 3890 VAL A 507 9 425 2 631 - 36 642 1 00 5 45 N
ATOM 3891 CA. VAL A 507 8 94 3 92 348 -37 970 1 00 45 2 C
ATOM 3892 C VAL A 507 9 231 93 545 -38 870 1 0 48 41 C
ATOM 3893 CB VAL A 507 7 451 2 001 -37 899 1 00 48 11 c
ATOM 3894 CGI VAL A 507 6 639 92 870 -38 812 1 00 56 c
ATOM 3895 CG2 VAL A 507 7 244 90 522 -38 171 1 00 54 62 c
ATOM 38 O LEU A 508 7 247 4 553 - 1 379 1 00 54 78 0
ATOM 3897 N LEU A 508 9 410 3 299 -40 169 1 00 49 63 N

ATOM 3898 CA LEU A 508 9 628 94 363 - 1 155 1 00 55 30 c
ATOM 3899 C LEU A 508 8 328 9 118 -41 500 1 00 55 23 c
ATOM 3900 CB LEU A 508 10 247 3 772 -42 427 1 00 46 27 c
ATOM 3901 CG LEU A 508 11 784 93 707 -42 441 1 00 56 04 c
ATOM 3902 GD LEU A 508 12 32 9 92 718 -43 473 1 00 47 87 c
ATOM 3903 C D 2 LEU A 508 12 363 5 100 -42 690 1 00 5 54 c
ATOM 3904 O FRO A 509 7 500 95 711 -44 435 1 00 61 75 0
ATOM 3905 N PRO A 509 8 428 96 400 -41 912 1 0 52 83 N
ATOM 3906 CA PRO A 509 7 230 7 047 -42 476 1 00 55 08 c
ATOM 3907 C PRO A 509 6 702 96 273 -43 680 1 00 56 39 C



ATOM 3 0 8 CB PRO A 5 0 9 7 7 3 0 8 4 3 7 - 4 2 8 8 8 1 0 0 5 0 4 c
ATOM 3 9 0 9 CG FRO A 5 0 9 8 8 2 5 9 8 7 2 6 -- 9 3 5 1 0 0 : c
ATOM 3 9 1 0 C PRO A 5 0 9 9 5 0 7 9 7 3 7 3 - 4 1 6 6 9 1 0 5 2 4 2 c
ATOM 3 9 1 1 O LYS A 5 1 0 5 5 3 0 1 - 4 7 2 8 1 1 0 0 0 4 5 0
ATOM 3 9 1 2 N LYS A 5 1 0 5 3 8 6 9 6 2 2 9 - 4 3 8 4 6 I 0 0 5 2 4 7
ATOM 3 9 1 3 CA LYS A 5 1 0 4 7 6 6 9 5 5 0 9 - 4 4 9 4 6 1 0 5 2 3 1 c
ATOM 3 9 1 4 c LYS A 5 0 5 2 2 8 9 6 0 3 1 - 4 6 2 9 3 1 0 0 5 4 7 3 c
ATOM 3 9 1 5 CB LYS A 5 1 0 3 2 4 7 5 9 9 - 4 4 8 I 0 0 5 0 9 c
ATOM 3 9 1 6 CG LYS A 5 1 0 2 5 0 9 9 4 7 1 5 - 4 5 8 4 2 1 0 0 4 8 1 c
ATOM 3 9 1 7 C E LYS A 5 0 2 9 7 5 3 2 6 8 - 4 5 7 6 5 1 0 0 5 6 1 c
ATOM 3 9 1 8 CE LYS A 5 0 1 8 8 6 9 2 2 8 5 - 4 6 7 8 I 0 0 5 4 8 c
ATOM 3 9 1 9 ¥iZ LYS A 5 1 0 1 7 3 9 9 1 2 3 3 - 4 5 1 0 9 1 0 0 5 9 7 0
ATOM 3 9 2 0 H A 5 6 9 7 2 9 3 - 4 6 3 2 8 1 0 0 5 7 3 6
ATOM 3 9 2 1 CA H S A 5 1 1 5 9 9 1 7 9 3 - 4 7 582 1 0 0 5 9 2 c
ATOM 3 922 C HI S A 5 1 1 7 4 9 9 9 8 1 2 8 - 4 7 7 8 1 0 0 7 3 C
ATOM 3 9 2 3 O H S A 5 7 9 6 4 9 8 8 7 4 - 4 8 5 6 9 1 0 6 0 0 8 O
ATOM 3 9 2 4 CB H S A 5 1 1 5 2 6 0 9 9 2 7 2 - 4 7 6 9 9 1 0 0 6 1 3 9 c
ATOM 3 9 2 5 CG HI S A 5 1 1 3 7 7 3 9 9 1 2 8 - 4 7 7 3 2 I 0 0 6 0 3 c
ATOM 3 9 2 6 D1 H S A 5 3 0 6 6 9 8 9 8 0 - 4 8 9 0 6 1 0 5 4 8 3
ATOM 3 2 7 CD2 H S A 5 1 1 2 8 2 9 9 0 7 3 - 4 6 7 3 3 1 0 0 8 5 3 c
ATOM 3 9 2 8 CE1 HI S A 5 1 1 1 7 8 3 8 8 4 5 - 4 8 6 3 1 I 0 0 5 4 2 8 c
ATOM 3 9 2 9 ME 2 HI S A 5 1 1 1 6 3 1 9 8 9 0 3 - 4 7 3 2 0 1 0 0 5 9 6 7
ATOM 3 9 3 0 SER A 5 1 2 8 2 5 1 7 4 6 3 - 4 6 8 5 3 1 0 0 3 2
ATOM 3 3 1 CA SER A 5 2 9 7 0 3 7 3 5 7 - 4 6 9 8 7 I 0 0 6 1 9 C
ATOM 3 9 3 2 C SER A 5 1 2 1 0 1 4 6 9 6 8 4 7 - 4 8 3 6 9 1 0 0 0 5 7 C
ATOM 3 9 3 3 O SER A 5 1 2 9 62 0 9 5 8 4 8 - 4 8 8 5 7 1 0 0 5 8 2 O
ATOM 3 3 4 CB SER A 5 2 0 2 3 9 9 6 4 2 - 4 5 9 I 0 0 5 8 c
ATOM 3 9 3 5 OG SER A 5 1 2 1 1 3 0 0 9 5 6 4 4 - 4 6 4 2 6 1 0 0 7 3 4 0
ATOM 3 9 3 6 O L A 5 1 3 8 8 5 9 4 8 8 - 5 1 1 3 1 1 0 0 6 4 0 0
ATOM 3 9 3 7 LEU A 5 1 3 1 1 1 0 3 7 5 3 9 - 4 8 9 8 7 1 0 0 4 3 9
ATOM 3 9 3 8 CA LEU A 5 1 3 1 1 7 0 1 7 1 1 - 5 0 2 5 7 1 0 0 6 4 2 6 C
ATOM 3 9 3 9 C LEU A 5 1 3 2 1 4 9 9 5 6 5 6 - 5 0 2 0 9 1 0 6 4 C
ATOM 3 9 4 0 CB LEU A 5 1 3 2 9 1 1 7 9 7 4 - 5 0 6 0 9 1 0 0 6 7 3 4 c
ATOM 3 9 4 1 CG LEU A 5 1 3 2 7 4 5 9 9 4 2 2 - 0 6 5 I 0 0 7 2 c
ATOM 3 9 4 2 CD2 LEU A 5 1 3 2 3 4 1 0 0 3 3 - 4 9 8 8 1 0 7 6 5 1 c
ATOM 3 9 4 3 CD1 LEU A 5 1 3 1 1 7 6 0 9 9 5 0 8 -52 2 2 5 1 0 0 7 0 9 6 c
ATOM 3 9 4 4 N LEU A 5 1 4 2 8 3 4 3 0 6 - 4 9 2 3 I 0 0 6 2 5 N
ATOM 3 9 4 5 CA LEU A 5 1 4 1 3 3 2 0 9 3 9 1 - 4 8 9 1 4 1 0 0 6 4 6 1 C
ATOM 3 9 4 6 C LEU A 5 1 4 2 1 8 9 9 2 9 4 - 4 8 8 4 8 1 0 0 6 3 4 7 C
ATOM 3 9 4 7 O LEU A 5 4 2 3 5 1 8 2 7 - 4 9 3 4 7 I 0 0 3 3 6 0
ATOM 3 9 4 8 CB LEU A 5 1 4 4 1 3 8 9 3 8 6 6 - 4 7 62 9 1 0 0 3 2 3 c
ATOM 3 9 4 9 CG LEU A 5 1 4 6 5 8 9 3 9 0 9 - 4 7 7 8 4 1 0 0 7 3 7 6 c
ATOM 3 9 5 0 CD1 LEU A 5 1 4 1 6 3 3 1 9 3 2 6 1 - 4 6 5 7 0 1 0 0 6 7 5 8 c
ATOM 3 9 5 1 CD2 LEU A 5 1 4 1 6 0 9 4 9 3 2 4 3 - 4 9 0 8 4 1 0 0 0 7 c
ATOM 3 9 5 2 TYR A 5 1 5 1 0 9 4 9 3 3 3 9 - 4 8 2 1 0 6 5 2 6
ATOM 3 9 5 3 CA TYR A 5 1 5 9 9 5 3 2 4 6 0 - 4 8 0 1 8 1 0 0 0 0 5 c
ATOM 3 9 5 4 C TYR A 5 1 5 9 3 2 9 9 2 1 0 7 - 4 9 3 6 8 I 0 0 5 3 3 5 C
ATOM 3 9 5 5 O TYR A 5 1 5 9 0 8 9 0 9 5 6 - 4 9 6 1 0 5 6 2 7 O
ATOM 3 9 5 6 CB TYR A 5 1 5 8 9 1 1 3 1 0 9 - 4 7 0 7 2 1 0 0 5 5 8 c
ATOM 3 9 5 7 CG TYR A 5 1 5 7 9 8 8 9 2 0 9 3 - 4 6 4 8 I 0 0 5 0 8 c
ATOM 3 9 5 8 CD2 TYR A 5 1 6 6 9 7 9 1 8 7 2 - 4 6 8 9 3 1 0 0 4 9 4 0 c
ATOM 3 9 5 9 CD1 TYR A 5 1 5 8 4 3 2 9 1 3 - 4 5 3 5 7 1 0 0 2 7 7 c
ATOM 3 9 6 0 CE2 TYR A 5 5 8 6 9 0 92 4 - 4 6 3 0 4 I 0 0 4 6 6 8 c
ATOM 3 9 6 1 CE1 TYR A 5 1 7 62 2 9 0 3 7 2 - 4 4 7 6 8 1 0 0 5 0 4 8 c
ATOM 3 9 62 C TYR A 5 1 5 6 3 4 9 0 1 8 0 - 4 5 2 4 0 1 0 0 5 2 0 4 c
ATOM 3 6 3 OH TYR A 5 5 5 4 5 8 9 2 3 3 - 4 4 632 I 0 0 5 2 8 2 0
ATOM 3 9 6 4 GLU A 5 1 6 9 1 6 9 9 3 0 9 0 - 5 0 2 4 5 1 0 0 5 5 8 6
ATOM 3 9 6 5 CA GLU A 5 8 5 4 9 2 8 4 4 - 5 1 5 4 3 1 0 0 5 8 9 6 c
ATOM 3 9 6 6 c GLU A 5 1 9 4 3 6 9 1 9 5 6 -52 4 2 3 1 0 0 5 9 3 3 c
ATOM 3 6 7 O GLU A 5 1 6 8 9 5 2 9 1 0 0 5 - 5 3 0 6 0 1 0 0 5 6 3 3 0
ATOM 3 9 6 8 CB GLU A 5 6 8 2 7 9 4 7 3 -52 2 3 9 1 0 6 0 3 1 c
ATOM 3 9 6 9 CG GLU A 5 1 7 7 2 5 5 2 5 5 - 5 1 2 7 6 1 0 0 62 3 1 c
ATOM 3 9 7 0 CD GLU A 5 6 6 4 4 4 9 5 9 6 3 - 5 1 7 3 3 I 0 0 7 c



ATOM 3 7 1 OE1 GLU A 5 1 6 5 3 3 9 7 1 0 6 -52 2 2 7 1 0 0 9 2 O
ATOM 3 9 7 2 OE2 GLU A 5 1 6 5 3 4 4 9 5 3 8 7 --5 1 5 7 6 1 0 0 7 4 7 6 O
ATOM 3 9 7 3 N TYR A 5 1 7 1 0 7 3 4 9 2 2 6 2 -52 4 3 7 1 0 5 3 4 0 N
ATOM 3 9 7 4 CA TYR A 5 1 7 1 1 7 2 8 9 1 4 0 2 -53 0 8 1 1 0 0 5 7 1 6 c
ATOM 3 9 7 5 C TYR A 5 1 7 5 7 8 8 9 9 4 2 -52 6 3 4 1 0 0 5 8 8 C
ATOM 3 9 7 6 O TYR A 5 1 7 1 1 5 4 8 9 0 1 8 - 5 3 4 6 5 1 0 5 6 6 7 O
ATOM 3 9 7 7 CB TYR A 5 1 7 1 3 1 4 6 9 1 9 0 3 -52 7 8 4 1 0 0 5 6 8 c
ATOM 3 9 7 8 CG TYR A 5 1 7 3 5 9 3 3 0 3 1 - 3 6 7 9 1 0 0 5 8 9 c
ATOM 3 9 7 9 GDI TYR A 5 1 7 1 3 3 2 7 9 3 0 0 0 - 5 5 0 4 5 1 0 0 5 6 0 6 c
ATOM 3 8 0 CD2 TYR A 5 1 7 1 2 6 3 4 1 3 5 - 5 3 1 6 0 1 0 0 2 8 7 c
ATOM 3 8 1 C 1 YR A 5 1 7 1 3 7 2 3 4 0 3 1 -55 8 7 6 1 0 0 0 0 c
ATOM 3 9 8 2 CE2 TYR A 5 1 7 1 6 7 1 9 5 1 7 3 - 5 3 9 7 7 1 0 0 5 4 2 c
ATOM 3 9 8 3 C TYR A 5 1 7 1 4 3 9 1 9 5 1 7 - 5 5 3 3 9 1 0 0 6 4 2 c
ATOM 3 9 8 4 OH TYR A 5 1 7 1 7 7 7 9 6 1 4 4 - 56 1 6 9 1 0 0 7 2 2 2 0
ATOM 3 9 8 5 FHE A 5 1 8 1 1 4 2 3 8 9 7 4 6 - 5 1 3 2 5 1 0 0 5 5 0 0 N
ATOM 3 9 8 6 CA PHE A 5 1 8 1 1 2 3 8 8 4 1 2 - 5 0 7 5 2 1 0 5 8 9 6 c
ATOM 3 9 8 7 c PHE A 5 1 8 9 9 8 0 8 7 7 3 3 -51 3 4 9 1 0 0 62 5 6 c
ATOM 3 9 8 8 O PHE A 5 1 8 0 0 7 7 8 6 6 4 0 - 9 4 4 1 0 0 6 0 6 3 0
ATOM 3 9 8 9 CB PHE A 5 1 8 1 1 0 7 5 8 8 4 9 4 - 4 9 2 1 0 5 3 8 2 c
ATOM 3 9 9 0 CG PHE A 5 1 8 1 0 7 2 4 8 7 1 9 0 - 4 8 5 7 2 1 0 0 5 7 9 1 c
ATOM 3 9 9 1 CD1 PHE A 5 1 8 9 4 2 3 8 6 9 5 - 4 8 1 9 5 1 0 0 6 0 6 4 c
ATOM 3 9 92 CD2 PHE A 5 1 8 1 1 6 9 6 8 6 2 2 0 - 4 8 3 6 1 1 0 0 62 5 c
ATOM 3 9 9 3 CE1 PHE A 5 1 8 9 0 9 0 8 6 8 9 - 4 7 6 0 4 1 0 0 6 1 1 0 c
ATOM 3 9 4 CE2 PHE A 5 1 8 1 1 3 7 9 8 4 9 9 0 - 4 7 7 6 3 1 0 0 2 3 2 c
ATOM 3 9 9 5 CZ PHE A 5 1 8 1 0 0 7 1 8 7 2 8 - 4 7 3 8 8 1 0 0 6 3 0 3 c
ATOM 3 9 9 6 N THR A 5 8 8 2 6 8 8 3 8 7 - 5 1 1 8 7 1 0 0 5 6 N
ATOM 3 9 7 CA THR A 5 1 7 5 5 4 8 7 8 3 5 - 5 1 6 5 1 1 0 0 5 1 c
ATOM 3 9 9 8 C THR A 5 1 9 7 5 7 1 8 7 5 8 5 - 5 3 1 5 5 1 0 0 : 3 1 c
ATOM 3 9 9 9 O THR A 5 6 9 6 6 8 6 62 9 - 5 3 62 1 0 0 5 5 2 0
ATOM 4 0 0 0 CB THR A 5 1 9 6 332 8 8 7 6 4 -51 3 1 5 1 0 0 5 5 4 4 c
ATOM 4 0 0 1 OG1 THR A 5 1 9 6 4 4 9 9 0 0 0 5 -52 0 2 2 1 0 0 5 3 3 0 0
ATOM 4 0 0 2 CG2 T R A 5 1 9 6 2 2 3 8 9 0 4 2 - 4 9 8 1 0 4 6 1 1 c
ATOM 4 0 0 3 VAL A 52 0 8 2 4 4 8 8 4 3 8 -53 92 1 1 0 0 53 4 8 N
ATOM 4 0 0 4 CA. VAL A 5 2 0 8 2 6 4 8 8 2 3 1 - 5 5 3 6 9 1 0 0 5 6 3 4 C
ATOM 4 0 0 5 C VAL A 5 2 0 9 1 2 9 8 7 0 1 2 - 5 7 4 5 1 0 5 7 8 c
ATOM 4 0 0 6 O VAL A 52 0 8 6 6 5 8 6 1 1 8 - 5 6 4 6 9 1 0 0 5 1 7 0
ATOM 4 0 0 7 CB VAL A 5 2 0 8 7 4 6 8 9 4 8 0 - 5 6 1 3 3 1 0 0 5 5 5 c
ATOM 4 0 0 8 CGI VAL A 5 2 0 9 2 6 8 8 9 0 9 3 - 5 7 5 0 9 1 0 0 5 6 2 3 c
ATOM 4 0 0 9 CG2 VAL A 5 2 0 7 6 0 9 0 5 0 3 - 5 6 2 7 8 1 0 0 5 4 2 5 c
ATOM 4 0 1 0 N YR A 5 2 1 1 0 3 5 7 8 6 9 4 6 -55 2 3 0 1 0 0 5 7 6 N
ATOM 4 0 1 1 CA TYR A 5 2 1 1 1 2 1 9 8 5 8 0 3 - 5 5 5 6 1 1 0 0 6 1 3 0 c
ATOM 4 0 2 C TYR A 5 2 1 0 6 4 2 8 4 5 0 9 - 5 5 0 2 4 1 0 0 5 5 5 7 c
ATOM 4 0 1 3 O TYR A 52 1 1 0 8 5 3 8 3 4 4 1 - 55 6 0 6 1 0 0 0 7 0
ATOM 4 0 1 4 CB TYR A 5 2 1 1 2 6 5 1 8 5 9 8 7 - 5 5 0 4 1 1 0 0 : 4 4 c
ATOM 4 0 1 5 CG TYR A 5 2 1 1 3 4 7 2 8 6 9 0 9 - 5 9 0 6 1 0 5 7 1 c
ATOM 4 0 1 6 CD1 TYR A 52 1 1 3 9 4 7 8 6 4 9 7 - 5 7 1 7 0 1 0 0 5 2 8 8 c
ATOM 4 0 1 7 CD2 TYR A 5 3 7 6 7 8 8 1 9 5 - 5 5 4 7 7 1 0 0 5 3 6 4 c
ATOM 4 0 1 8 C TYR A 5 2 1 1 4 7 0 1 8 7 352 - 5 7 9 6 7 1 0 4 5 1 c
ATOM 4 0 1 9 CE2 TYR A 52 1 1 5 2 0 8 9 0 5 2 - 5 6 2 6 1 1 0 0 5 5 3 5 c
ATOM 4 0 2 0 C TYR A 5 4 9 8 6 8 8 6 3 1 - 5 7 4 9 3 1 0 0 5 2 3 7 c
ATOM 4 0 2 1 OH TYR A 5 2 1 1 5 7 1 7 8 9 5 2 6 - 5 8 2 3 4 1 0 0 5 5 7 5 0
ATOM 4 022 AS A 52 2 9 8 9 7 8 4 5 9 5 - 5 3 9 3 0 1 0 0 2 1 8 N
ATOM 4 0 2 3 CA ASM A 5 2 2 9 3 6 3 8 3 3 7 6 -53 3 3 9 1 0 0 5 8 4 0 c
ATOM 4 0 2 4 C AS A 5 2 2 8 3 1 1 8 2 7 3 8 - 5 2 3 7 1 0 0 5 9 7 1 c
ATOM 4 0 2 5 O ASN A 5 2 2 8 1 6 2 8 1 5 0 7 - 5 4 2 7 8 1 0 0 2 8 6 0
ATOM 4 0 2 6 CB ASN A 5 2 2 8 7 7 0 8 3 6 4 8 - 5 1 9 6 5 1 0 0 5 7 6 c
ATOM 4 0 2 7 CG ASN A 5 2 2 8 7 0 7 8 2 4 0 3 - 5 1 1 4 0 1 0 0 5 9 1 c
ATOM 4 0 2 8 OD1 ASN A 5 2 2 9 3 4 6 8 1 3 9 2 - 5 1 4 8 4 1 0 0 5 4 1 0 0
ATOM 4 0 2 9 D2 ASN A 52 2 7 9 4 9 8 2 4 4 7 -50 0 4 6 1 0 0 5 2 5 N
ATOM 4 0 3 0 GLU A 5 2 3 7 5 8 5 8 3 6 0 3 - 5 4 9 4 7 1 0 0 5 9 7 0 N
ATOM 4 0 3 1 CA GL A 5 2 3 6 5 4 8 3 1 7 8 - 5 9 1 0 5 9 5 0 c
ATOM 4 0 3 2 c GLU A 52 3 7 2 7 6 8 2 8 1 5 - 5 7 2 2 7 1 0 0 5 2 2 7 c
ATOM 4 0 3 3 O GLU A 5 2 3 6 9 4 2 8 8 2 0 - 5 7 8 6 0 1 0 0 4 8 2 9 0



ATOM 4 0 3 4 CB GLU A 52 3 5 .. 5 2 6 8 4 .. 2 8 5 - 56 .. 1 2 1 1 .. 0 0 5 8 .. 4 7 c
ATOM 4 0 3 5 CG GLU A 5 2 3 4 ., 1 7 8 3 .. 7 8 4 --5 6 ., 7 1 2 1 ,. 0 0 5 9 .. 4 8 C
ATOM 4 0 3 6 C GL A 5 2 3 3 .. 1 8 2 8 4 ., 8 9 8 - 5 6 . 9 6 0 1 .. 0 0 6 ,. 5 3 c
ATOM 4 0 3 7 OE1 GLU A 52 3 3 .. 4 8 1 8 6 . 0 7 0 - 56 . 6 4 6 1 .. 0 0 6 5 .. 8 9 0
ATOM 4 0 3 8 OE GLU A 5 2 3 2 ,, 0 8 6 8 4 . 5 9 5 - 5 7 ., 4 7 9 1 ,. 0 0 6 5 .. 8 0 0
ATOM 4 0 3 9 LE A 5 2 4 8 .. 2 4 1 8 .3 ., 6 4 3 - 5 7 . 6 1 9 1 .. 0 0 5 5 ,. 5 0
ATOM 4 0 4 0 CA LEU A 52 4 9 .. 0 1 4 8 3 ., 4 3 4 - 5 8 .. 8 3 8 1 ,. 0 0 5 8 ,. 0 1 c
ATOM 4 0 4 1 C L A 5 2 4 9 ,, 7 7 8 2 . 1 0 1 - 8 ., 8 6 5 1 ,. 0 0 5 5 ., 0 .1 c
ATOM 4 0 4 2 O LE A 5 2 4 .. 8 0 0 8 1 .. 4 4 8 - 5 9 . 8 9 3 1 ,. 0 0 5 4 .. 5 9 0
ATOM 4 0 4 3 CE LEU A 52 4 1 0 .. 0 0 6 8 4 ., 5 7 3 - 5 9 .. 0 4 3 1 ,. 0 0 5 6 ,. 9 9 c
ATOM 4 0 4 4 CG LEU A 5 2 4 1 0 ,, 2 2 0 8 4 .. 9 5 8 - 6 0 ., 5 0 4 1 ,. 0 0 5 7 ,. 1 c
ATOM 4 0 4 5 CD1 LEU A 5 2 4 8 . 882 8 5 .. 2 3 0 - 6 1 . 1 7 5 1 ,. 0 0 5 3 .. 8 7 c
ATOM 4 0 4 6 CD2 LEU A 5 2 4 1 . 1 3 6 8 6 ., 1 5 7 - 6 0 . 6 1 9 1 ,. 0 0 6 0 ,. 8 4 c
ATOM 4 0 4 7 THR A 52 5 1 0 . 3 5 0 8 1 . 6 8 3 - 5 7 . 7 4 2 1 .. 0 0 5 7 .. 9 8
ATOM 4 0 4 8 CA THR A 5 2 5 1 1 ., 1 6 8 8 0 .. 4 6 6 - 5 7 ., 7 3 8 1 ,. 0 0 5 4 .. 2 2 c
ATOM 4 0 4 9 C THR A 5 2 5 1 0 . .31 8 7 9 ., 2 0 9 - 5 7 . 8 5 9 1 .. 0 0 5 6 ,. 5 5 c
ATOM 4 0 5 0 O THR A 52 5 1 0 . 8 4 7 7 8 . 0 9 9 - 5 7 . 9 4 9 1 .. 0 0 6 0 .. 8 4 0
ATOM 4 0 5 1 CB THR A 5 2 5 1 2 ., 0 5 0 8 0 . .35 9 - 5 6 ., 4 6 6 1 ,. 0 0 5 8 .. 1 0 c
ATOM 4 0 5 2 OG1 T R A 5 2 5 1 3 .. .30 3 7 9 ., 7 4 6 - 5 6 . 8 0 0 1 .. 0 0 6 6 ,. 1 5 0
ATOM 4 0 5 3 CG2 THR A 52 5 1 1 .. 3 6 4 7 9 ., 5 3 8 - 5 5 .. 3 6 7 1 ,. 0 0 5 7 ,. 1 8 c
ATOM 4 0 5 4 N LYS A 5 2 6 8 ., 9 9 8 7 . 3 6 0 - 5 7 ., 8 8 5 1 ,. 0 0 5 5 .. 0 3 N
ATOM 4 0 5 5 CA LYS A 5 2 6 8 . 1 6 6 7 8 . 1 7 5 - 5 8 . 0 1 7 1 ,. 0 0 5 5 .. 8 9 c
ATOM 4 0 5 6 c LYS A 52 6 7 .. 3 1 0 7 8 ., 1 5 9 - 5 9 .. 2 8 8 1 ,. 0 0 5 6 ,. 6 5 c
ATOM 4 0 7 0 LYS A 5 2 6 6 ., 4 6 9 7 7 .. 2 6 9 - 5 9 ., 4 6 1 1 ,. 0 0 6 1 .. 7 9 0
ATOM 4 0 5 8 CB LYS A 5 2 6 7 . 2 8 8 7 8 .. 0 0 3 - 5 6 . 7 8 0 1 ,. 0 0 5 5 .. 1 c
ATOM 4 0 5 9 CG LYS A 5 2 6 8 . 0 0 7 7 ., 3 6 1 - 5 5 . 6 1 2 1 ,. 0 0 5 6 ,. 1 9 c
ATOM 4 0 6 0 C LYS A 5 2 6 8 ., 6 5 3 7 6 .. 0 - 5 5 ., 9 9 5 1 ,. 0 0 5 9 .. 0 7 c
ATOM 4 0 6 1 CE LYS A 5 2 6 9 ., 3 9 6 7 .. 3 8 1 - 5 4 ., 8 0 6 1 ,. 0 0 6 1 .. 0 5 c
ATOM 4 0 62 Z LYS A 5 2 6 1 0 . 2 0 9 7 4 ., 1 5 7 - 5 5 . 1 2 4 1 ,. 0 0 5 8 ,. 7
ATOM 4 0 6 3 VAL A 52 7 7 . 5 4 8 7 9 . 0 9 3 -60.. 2 0 5 1 .. 0 0 5 1 .. 5 5
ATOM 4 0 6 4 CA VAL A 5 2 7 ., 8 5 0 7 .. 0 0 6 - 6 1 ., 4 8 7 1 ,. 0 0 6 1 .. 8 4 C
ATOM 4 0 6 5 C VAL A 5 2 7 7 .. 5 5 7 8 ., 0 6 8 - 6 2 . 4 6 5 1 .. 0 0 65 . 9 9 C
ATOM 4 0 6 6 O VAL A 52 7 8 .. 7 8 2 7 7 . 7 6 6 -62 . 3 1 1 .. 0 0 6 4 .. 3 7 0
ATOM 4 0 6 7 CB VAL A 5 2 7 6 ., 6 1 2 8 0 . 4 2 0 - 6 2 ., 1 2 8 1 ,. 0 0 6 4 .. 8 5 c
ATOM 4 0 6 8 CG2 VAL A 5 2 7 7 .. .37 6 8 0 ., 6 0 1 - 6 3 . 4 2 6 1 .. 0 0 6 ,. 6 3 c
ATOM 4 0 6 9 CGI VAL A 52 7 6 .. 9 1 1 8 1 ., 5 4 3 - 6 1 .. 1 3 2 1 ,. 0 0 5 7 ,. 9 4 c
ATOM 4 0 7 0 O LYS A 5 2 8 6 ., 0 3 4 7 7 . 9 4 0 - 6 5 ., 9 9 2 1 ,. 0 0 7 2 .. 3 2 0
ATOM 4 0 7 1 LYS A 5 2 8 6 . 8 3 3 7 7 . 5 6 1 - 6 3 . 4 3 5 1 ,. 0 0 6 4 .. 2 9
ATOM 4 0 7 2 CA LYS A 5 2 8 7 . 3 7 5 7 ., 6 7 6 - 6 4 . 4 4 9 1 ,. 0 0 7 0 ,. 5 0 c
ATOM 4 0 7 3 C LYS A 5 2 8 6 ., 9 6 8 7 7 .. 1 5 6 -65., 8 3 6 1 ,. 0 0 7 1 .. 0 4 c
ATOM 4 0 7 4 CB LYS A 5 2 8 ., 9 1 1 7 .. 2 3 2 - 6 4 ., 2 1 7 1 ,. 0 0 6 9 .. 3 8 c
ATOM 4 0 7 5 CG LYS A 5 2 8 7 . 1 4 0 7 4 ., 7 4 9 - 6 2 . 7 9 4 1 ,. 0 0 6 8 ,. 8 3 c
ATOM 4 0 7 6 CD LYS A 52 8 7 .. 0 2 6 7 3 . 2 4 4 -62 . 6 5 6 1 .. 0 0 7 5 .. 6 6 c
ATOM 4 0 7 7 CE LYS A 5 2 8 7 ., 2 4 5 2 .. 8 0 6 - 6 1 ., 2 0 6 1 ,. 0 0 7 9 .. 6 6 c
ATOM 4 0 7 8 Z LYS A 5 2 8 6 .. 2 6 5 7 .3 ., 4 4 3 - 6 0 . 2 4 7 1 .. 0 0 8.3 ,. 1 7
ATOM 4 0 7 9 O TYR A 52 9 8 .. 5 6 4 7 5 . 0 3 5 -68. 8 6 4 1 .. 0 0 7 2 .. 6 9 0
ATOM 4 0 8 0 N TYR A 5 2 9 7 ., 6 9 2 7 6 . 6 9 5 - 6 6 ., 8 4 2 1 ,. 0 0 6 8 .. 1 6 N
ATOM 4 0 8 1 CA TYR A 5 2 9 7 .. .38 7 7 7 ., 0 3 6 - 6 8 . 2 4 1 .. 0 0 6 8 ,. 4 0 c
ATOM 4 0 8 2 c TYR A 52 9 7 .. 7 0 7 7 ., 8 7 7 - 6 9 .. 1 4 8 1 ,. 0 0 7 4 ,. 7 4 c
ATOM 4 0 8 3 CB TYR A 5 2 9 8 ., 1 5 7 7 8 . 2 7 7 - 6 8 ., 6 4 5 1 ,. 0 0 6 9 .. 5 c
ATOM 4 0 8 4 CG TYR A 5 2 9 . 6 4 4 7 8 . 0 7 5 - 6 8 . 6 5 5 1 ,. 0 0 7 4 .. 8 6 c
ATOM 4 0 8 5 CD2 TYR A 52 9 1 0 .. 3 1 7 7 7 ., 7 9 0 - 6 9 .. 8 2 9 1 ,. 0 0 7 7 ,. 4 6 c
ATOM 4 0 8 6 CD1 TYR A 5 2 9 1 0 ., 3 7 9 7 8 .. 1 5 6 - 6 7 ., 4 8 1 1 ,. 0 0 7 4 .. 5 2 c
ATOM 4 0 8 7 CE2 TYR A 5 2 9 1 1 . 6 9 5 7 7 .. 6 0 5 - 6 9 . 8 3 3 1 ,. 0 0 7 8 .. 5 5 c
ATOM 4 0 8 8 C TYR A 5 2 9 1 . 7 4 8 7 7 ., 9 7 3 - 6 7 . 4 6 9 1 ,. 0 0 7 3 ,. 6 4 c
ATOM 4 0 8 9 C TYR A 5 2 9 1 2 ., 4 0 3 7 7 .. 6 9 7 - 6 8 ., 6 4 9 1 ,. 0 0 7 8 .. 5 4 c
ATOM 4 0 9 0 OH TYR A 5 2 9 1 3 ., 7 6 7 7 7 .. 5 1 9 - 6 8 ., 6 4 5 1 ,. 0 0 7 4 .. 8 2 0
ATOM 4 0 9 1 O VAL A 5 3 0 6 . 2 8 5 7 ., 3 5 4 - 7 2 . 9 4 3 1 ,. 0 0 8 3 ,. 9 8 0
ATOM 4 0 92 VAL A 5 3 0 6 . 9 7 7 7 5 . 8 2 7 - 7 0 . 2 1 .. 0 0 7 5 .. 6 8
ATOM 4 0 9 3 CA VAL A 5 3 0 7 ., 2 6 4 7 4 .. 8 9 9 - 7 1 ., 3 2 5 1 ,. 0 0 7 9 .. 5 0 c
ATOM 4 0 9 4 C VAL A 5 3 0 7 .. 2 7 8 7 5 ., 7 0 4 - 7 2 . 6 1 1 1 .. 0 0 8 2 ,. 2 6 c
ATOM 4 0 9 5 CB VAL A 5 3 0 6 .. 2 2 3 7 3 . 7 6 3 - 7 1 . 4 1 2 1 .. 0 0 8 0 .. 2 8 c
ATOM 4 0 9 6 CGI VAL A 5 3 0 6 ., 4 1 5 7 2 . 9 7 5 - 7 2 ., 6 7 9 1 ,. 0 0 8 3 .. 2 7 c



ATOM 4097 CG2 VAL A 530 6 313 72 847 -70 199 1 00 76 16 c
ATOM 4098 O TH A 531 8 417 73 959 -75 248 1 00 88 1 0
ATOM 4099 THR A 531 8 415 75 705 -73 303 1 0 80 28
ATOM 4100 CA T A 531 8 496 76 269 -74 648 1 00 83 2 c
ATOM 4101 C THR A 531 8 455 75 1 -75 6 1 00 82 45 C
ATOM 4102 CB THR A 531 9 767 77 119 -74 862 1 0 88 00 C
ATOM 4103 OG1 THR A 531 10 897 76 261 -75 071 1 00 0 06 O
ATOM 4104 CG2 T R A 531 0 0 78 049 -73 669 1 00 8 90 C
ATOM 4105 O GLU A 532 8 474 72 072 -78 107 1 00 88 07 O
ATOM 4106 GLU A 532 8 474 75 440 -76 944 1 00 88 0

ATOM 4107 CA GLU A 532 8 220 74 461 -78 009 1 00 84 77 C
ATOM 4108 C GLU A 532 9 017 73 163 -77 892 1 00 87 09 C
ATOM 4109 CB GLU A 532 8 496 75 090 -79 376 1 00 80 4 c
ATOM 4110 O GLY A 533 12 889 71 601 -75 964 1 00 8 50 0
ATOM 4111 GLY A 533 10 296 73 271 -77 543 1 00 8 61

ATOM 4112 CA GL A 533 11 165 72 106 -77 545 1 0 90 79 C
ATOM 4113 c GLY A 533 11 679 71 683 -76 184 1 00 0 65 c
ATOM 4114 0 M A 534 474 68 818 -73 083 1 00 96 72 0
ATOM 4115 ME A 534 10 760 71 406 -75 266 1 0 91 79
ATOM 4116 CA MET A 534 11 149 71 037 -73 915 1 00 89 28 c
ATOM 4117 C M A 534 0 683 69 628 -73 577 1 00 48 c
ATOM 4118 CB ME A 53 10 603 72 053 -72 903 1 00 87 85 c
ATOM 4119 CG MET A 534 11 054 73 488 -73 192 1 00 8 55 c
ATOM 4120 MET A 534 11 484 74 489 -71 738 1 00 83 87 s
ATOM 4121 CE ME A 53 12 504 75 741 -72 523 1 00 77 15 c
ATOM 4122 O ARG A 535 8 076 66 7 -71 708 1 00 97 17 0
ATOM 4123 N ARG A 53 9 407 69 349 -73 848 1 00 0 92 N
ATOM 4124 CA ARG A 535 8 774 68 047 -73 581 1 00 92 61 c
ATOM 4125 C ARG A 535 8 577 67 768 -72 088 1 00 9 69 c
ATOM 412 6 CB ARG A 535 9 578 66 905 -74 217 1 00 8 90 c
ATOM 4127 O LYS A 536 9 632 70 883 -69 757 1 00 85 3 0
ATOM 4128 LYS A 536 8 958 68 728 -71 253 1 0 92 29
ATOM 4129 CA LYS A 536 8 853 68 609 -69 802 1 00 89 81 c
ATOM 4130 C LYS A 536 8 962 70 0 -69 194 1 00 88 03 c
ATOM 4131 CB LYS A 536 9 938 67 677 -69 251 1 0 84 56 c
ATOM 4132 O PRO A 537 9 980 71 122 -65 882 1 00 78 5 0
ATOM 4133 N PRO A 53 8 286 70 243 -68 056 1 00 87 33
ATOM 4134 CA PRO A 537 8 233 71 592 -67 463 1 00 83 67 c
ATOM 4135 C PRO A 537 9 47 7 7 953 -66 638 1 00 77 38 c
ATOM 4136 CB PRO A 537 6 985 71 525 -66 579 1 00 83 79 c
ATOM 4137 CG FRO A 537 6 912 70 079 -66 163 1 00 88 55 c
ATOM 4138 CD PRO A 537 7 459 69 270 -67 3 1 00 83 56 c
ATOM 4139 O ALA A 538 10 275 75 729 -65 507 1 00 16 0
ATOM 4140 ALA A 538 9 954 73 188 -66 781 1 00 72 17

ATOM 4141 CA ALA A 538 11 208 73 615 -66 159 1 0 71 31 c
ATOM 4142 c ALA A 538 11 050 74 814 -65 222 1 00 72 32 c
ATOM 4143 CB ALA A 538 2 237 73 945 -67 242 1 00 72 9 c
ATOM 4144 O PHE A 539 13 702 76 799 -64 513 1 0 70 99 0
ATOM 4145 PHE A 539 11 798 74 806 -64 116 1 00 3 62

ATOM 4146 CA. PHE A 539 881 75 963 -63 233 1 00 60 26 c
ATOM 4147 C PHE A 539 12 686 77 067 -63 885 1 00 63 53 c
ATOM 4148 CB PHE A 539 12 536 75 617 -61 897 1 00 56 44 c
ATOM 4149 CG PHE A 539 1 647 74 880 -60 936 1 00 0 16 c
ATOM 4150 CD2 PHE A 539 12 045 73 656 -60 404 1 00 64 58 c
ATOM 4 1 GDI PHE A 539 10 441 75 419 -60 522 1 00 6 82 c
ATOM 4152 C 2 PHE A 539 11 237 72 974 -59 507 1 00 64 60 c
ATOM 4153 CEl PHE A 539 9 631 7 744 -59 632 1 00 59 36 c
ATOM 4154 C PHE A 539 10 029 73 523 -59 121 1 00 67 30 c
ATOM 4155 O LEU A 540 1 517 78 867 -62 296 1 00 3 99 0
ATOM 4156 LEU A 540 12 233 78 304 -63 72 5 1 00 57 0
ATOM 4157 CA LEU A 540 13 031 79 464 -64 086 1 0 59 0 c
ATOM 4158 c LEU A 540 1 378 79 430 -63 386 1 00 62 97 c
ATOM 4159 CB LEU A 540 2 319 80 764 -63 719 1 00 57 20 c



ATOM 1 0 CG LEU A 540 10 856 80 986 -64 075 1 00 62 11 c
ATOM 4161 GDI LEU A 540 0 413 82 379 --63 603 1 00 53 79 C
ATOM 4162 CD2 LE A 540 0 653 80 840 -65 557 1 0 60 08 c
ATOM 1 3 O SER A 541 16 507 82 407 -63 308 1 00 3 82 0
ATOM 4164 N SER A 541 5 364 80 064 -64 00 I 00 65 40 N
ATOM 4165 CA SER A 541 6 730 80 032 -63 489 1 0 67 52 c
ATOM 4166 c SER A 541 1 175 81 412 -63 030 1 00 8 02 c
ATOM 4167 CB SER A 541 7 670 79 5 3 -64 562 I 00 30 c
ATOM 4168 OG SER A 5 1 17 574 80 32 9 -65 716 1 00 62 5 0
ATOM 4169 GLY A 542 18 318 81 463 -62 352 1 00 56 N
ATOM 4170 CA GLY A 542 8 825 82 691 -61 760 I 00 61 76 C
ATOM 4171 C GLY A 542 18 887 83 867 -62 716 1 00 64 32 C
ATOM 4172 O GLY A 542 8 5 3 84 986 -62 368 1 00 63 39 O
ATOM 4173 GLU A 543 19 369 83 616 -63 927 1 00 83 N
ATOM 4174 CA GLU A 543 19 390 8 652 -64 944 1 00 7 74 C
ATOM 4175 C GL A 543 7 941 85 009 -65 298 1 0 68 58 C
ATOM 417 6 O GLU A 543 17 595 86 188 -65 426 1 00 58 96 O
ATOM 4177 CB GLU A 543 20 165 84 196 -66 188 I 00 63 4 C
ATOM 4178 N GL A 544 7 103 83 978 -65 42 6 1 0 65 36 N
ATOM 4179 CA GLN A 544 15 710 84 168 -65 825 1 00 69 12 c
ATOM 4180 C GLN A 544 4 938 84 965 -64 765 I 00 7 02 C
ATOM 4181 O GLN A 544 14 240 85 930 -65 098 1 00 67 86 O
ATOM 4182 CB GLN A 544 15 041 82 817 -66 100 1 00 1 c
ATOM 4183 CG GLN A 544 5 481 82 183 -67 422 I 00 66 c
ATOM 4184 CD GLN A 544 14 893 80 795 -67 654 1 00 65 18 c
ATOM 4185 O GLN A 544 4 775 79 988 -66 730 1 00 68 32 0
ATOM 4186 NE2 GLN A 544 524 80 514 -68 894 I 00 68 50 N
ATOM 4187 LYS A 545 090 8 573 -63 502 1 00 0 3 N
ATOM 4188 CA LYS A 545 4 52 9 8 312 -62 385 1 00 6 54 C
ATOM 4189 c LYS A 545 15 004 86 760 -62 391 1 00 4 21 c
ATOM 4190 O LYS A 545 4 182 87 682 -62 381 1 00 64 26 0
ATOM 4191 CB LYS A 545 4 882 84 644 -61 054 1 0 58 04 c
ATOM 4192 LYS A 546 16 318 86 964 -62 449 1 00 0 22 N
ATOM 4193 CA. LYS A 546 891 88 3 7 -62 349 I 00 62 74 C
ATOM 4194 C LYS A 546 6 458 89 237 -63 476 1 0 66 C
ATOM 4195 O LYS A 546 16 455 0 445 -63 309 1 00 69 63 O
ATOM 4196 CB LYS A 546 8 4 6 88 264 -62 32 3 I 00 7 73 C
ATOM 4197 N ALA A 547 1 109 88 657 -64 622 1 00 66 15 N
ATOM 4 8 CA ALA A 547 704 89 433 -65 783 1 00 67 02 C
ATOM 4199 C ALA A 547 253 89 828 -65 655 I 00 70 78 C
ATOM 4200 O ALA A 547 3 892 90 989 -65 850 1 00 70 30 O
ATOM 4201 CB ALA A 547 9 88 653 -67 055 1 00 6 7 c
ATOM 4202 LE A 548 13 423 88 841 -65 339 1 00 70 17 N
ATOM 4203 CA LE A 548 12 002 89 069 -65 178 1 00 7 24 C
ATOM 4204 C ILE A 548 1 777 90 99 -64 190 1 0 66 42 C
ATOM 4205 O ILE A 548 11 052 91 138 -64 472 1 00 70 O
ATOM 4206 CB ILE A 548 285 87 802 -64 712 I 00 7 32 C
ATOM 4207 CGI ILE A 548 1 065 86 865 -65 903 1 0 62 3 C
ATOM 4208 CG2 ILE A 548 9 955 88 155 -64 086 1 00 3 23 c
ATOM 4209 CD1 ILE A 548 0 976 85 424 -65 5 9 I 00 63 87 c
ATOM 4210 N VAL A 549 12 446 90 123 -63 052 1 00 65 51 N
ATOM 4211 CA VAL A 549 12 374 91 171 -62 049 1 00 7 59 c
ATOM 4212 C VAL A 549 2 900 2 5 -62 579 I 00 72 46 c
ATOM 4213 O VAL A 549 12 270 93 559 -62 379 1 00 71 86 0
ATOM 4214 CB VAL A 549 3 161 90 770 -60 776 1 00 6 4 c
ATOM 4215 CGI VAL A 549 3 371 1 971 -59 875 I 00 58 c
ATOM 4216 CG2 VAL A 549 12 450 89 630 -60 040 1 00 5 06 c
ATOM 4217 N A P A 550 4 046 92 485 -63 257 1 00 74 72 N
ATOM 4218 CA ASP A 550 1 667 93 694 -63 807 1 00 71 90 c
ATOM 4219 C ASP A 550 3 828 334 -64 899 1 00 71 19 C
ATOM 4220 O AS A 550 3 865 95 553 -65 0 1 0 74 87 O
ATOM 4221 CB ASP A 550 16 060 93 383 -64 362 1 00 53 c
ATOM 4222 CG ASP A 550 7 32 93 4 3 -63 291 I 00 72 83 c



ATOM 4223 OD1 ASP A 550 16 769 93 547 -62 104 1 00 76 08 O
ATOM 4224 OD2 ASP A 550 18 329 93 30 --63 630 1 00 40 O
ATOM 4225 LE A 551 13 074 9.3 507 -65 620 1 0 7.3 73
ATOM 4226 CA LEU A 551 12 359 93 947 -66 824 1 00 77 34 c
ATOM 4227 C LEU A 551 0 828 4 064 -66 640 1 00 76 0.1 C
ATOM 4228 O LE A 551 10 200 94 92 6 -67 250 1 0 80 14 O
ATOM 4229 CB LEU A 551 12 687 2 998 -67 996 1 00 70 73 c
ATOM 4230 CG LEU A 551 4 193 92 9 -68 293 1 00 76 66 c
ATOM 4231 GDI LE A 551 1 550 91 863 -69 355 1 00 66 45 c
ATOM 4232 CD2 LEU A 551 1 740 4 298 -68 670 1 00 74 24 c
ATOM 4233 N LEU A 552 0 234 3 217 -65 801 1 00 71 .30 N

ATOM 4234 CA LEU A 552 8 790 93 249 -65 600 1 00 67 91 c
ATOM 4235 C LEU A 552 8 .385 93 872 -64 254 1 00 73 36 c
ATOM 4236 O LEU A 552 7 690 94 882 -64 227 1 00 75 74 0
ATOM 42 37 CB LEU A 552 8 203 91 841 -65 72 9 1 00 3 c
ATOM 4238 CG LEU A 552 8 .365 9.1 212 -67 1 1 0 70 69 c
ATOM 4239 CD1 LEU A 552 7 471 89 995 -67 311 1 00 51 c
ATOM 4240 CD2 LEU A 552 8 089 92 250 -68 182 1 00 43 c
ATOM 4241 PHE A 55.3 8 814 9.3 300 -63 137 1 0 66 99
ATOM 4242 CA PHE A 553 8 331 3 797 -61 851 1 00 69 47 c
ATOM 4243 C PHE A 553 8 861 185 -61 458 1 00 77 2 c
ATOM 4244 O PHE A 553 8 371 95 779 -60 492 1 00 76 81 0
ATOM 4245 CB PHE A 553 8 658 2 806 -60 743 1 00 3 13 c
ATOM 4246 CG PHE A 553 7 881 1 531 -60 825 1 00 68 20 c
ATOM 4247 CD1 PHE A 553 8 331 90 475 -61 612 1 00 62 33 c
ATOM 4248 CD2 PHE A 553 6 709 9.1 376 -60 110 1 00 6.1 29 c
ATOM 4249 CE1 PHE A 553 7 621 89 .303 -61 694 1 00 5 .32 c
ATOM 4250 CE2 PHE A 553 5 997 90 188 -60 179 1 00 3 33 c
ATOM 42 51 C PHE A 553 6 457 89 152 -60 97 7 1 00 60 72 c
ATOM 4252 LYS A 55 9 842 5 699 -62 198 1 00 77 56 N

ATOM 4253 CA LYS A 554 10 434 7 005 -61 887 1 00 81 45 c
ATOM 4254 C LYS A 554 10 030 98 083 -62 893 1 0 82 3 c
ATOM 4255 O LYS A 55 10 492 99 229 -62 814 1 00 80 95 0
ATOM 4256 CB LYS A 554 .1 965 96 9 7 -61 82 9 1 00 78 8 c
ATOM 4257 CG LYS A 554 12 540 96 631 -60 457 1 0 76 75 c
ATOM 4258 CD LYS A 554 1 044 96 849 -60 459 1 00 79 3 c
ATOM 4259 CE LYS A 554 4 734 96 003 -59 400 1 00 75 4 c
ATOM 42 60 NZ LYS A 554 1 175 96 333 -5 9 292 1 00 76 30 N
ATOM 42 61 N THR A 555 9 177 97 704 -63 839 1 00 82 35 N

ATOM 42 62 CA THR A 555 8 639 8 647 -64 815 1 00 81 2 C
ATOM 42 63 C THR A 555 7 105 98 572 -64 905 1 00 8 91 C
ATOM 42 64 O THR A 555 6 498 99 291 -65 699 1 00 9.1 8 O
ATOM 42 65 CB THR A 555 9 251 8 429 -66 227 1 00 8 05 c
ATOM 42 66 OG1 THR A 555 9 101 7 059 -66 62 7 1 00 82 03 0
ATOM 4267 CG2 T R A 555 10 730 98 810 -66 245 1 0 79 14 c
ATOM 42 68 AS A 556 6 480 7 701 -64 109 1 00 85 04 N
ATOM 4269 CA. ASM A 556 5 054 7 850 -63 820 1 00 83 24 C
ATOM 4270 C AS A 556 4 643 97 262 -62 474 1 0 80 28 C
ATOM 4271 O ASN A 556 5 095 96 184 -62 081 1 00 78 06 O
ATOM 4272 CB ASN A 556 4 188 7 251 -64 932 1 00 82 92 c
ATOM 4273 CG AS A 556 2 977 98 142 -65 258 1 00 87 1 c
ATOM 4274 OD1 ASN A 556 3 116 99 178 -65 919 1 00 8 77 0
ATOM 4275 ND2 ASN A 556 1 798 7 757 -64 768 1 00 77 77 N

ATOM 4276 O ARG A 557 2 690 95 750 -5 9 194 1 00 78 29 0
ATOM 4277 N A.RG A 557 3 763 97 996 -61 792 1 00 80 24 N

ATOM 4278 CA ARG A 557 .3 328 7 693 -60 435 1 00 76 72 C
ATOM 4279 C ARG A 557 2 695 96 327 -60 281 1 00 78 01 C
ATOM 4280 CB A.RG A 557 2 .34 0 98 745 -59 966 1 00 77 49 C
ATOM 4281 CG ARG A 557 2 964 100 079 -59 742 1 00 73 91 c
ATOM 4282 CD ARG A 557 1 917 101 078 -59 302 1 00 7 94 c
ATOM 4283 E ARG A 557 2 563 102 350 -59 040 1 0 68 2

ATOM 4284 C ARG A 557 3 079 102 682 -57 867 1 00 26 c
ATOM 4285 ARG A 557 2 978 101 836 -56 849 1 00 N



ATOM 4 2 8 6 I-I 2 ARG A 5 5 7 3 .. 6 8 1 1 0 3 ., 8 5 8 - 5 7 ., 7 1 2 1 ,. 0 0 7 0 .. 6 8 N
ATOM 4 2 8 7 O LYS A 5 5 8 2 ., 7 8 6 9 4 . 5 0 8 -- 6 3 ., 5 0 6 1 ,. 0 0 6 7 .. 1 0 O
ATOM 4 2 8 8 N LYS A 5 5 8 2 .. 1 2 2 9 5 ., 8 2 1 - 6 1 . .3 6 0 ,. 0 0 7 7 ,. 3 1 N
ATOM 4 2 8 9 CA LYS A 5 5 8 1 .. 7 0 9 9 4 ., 4 3 7 - 6 1 .. 3 7 3 1 ,. 0 0 7 0 .. 8 7 c
ATOM 4 2 9 0 C LYS A 5 5 8 2 ,, 2 4 1 9 3 . 8 - 6 2 ., 6 4 8 1 ,. 0 0 7 2 ., 5 5 C
ATOM 4 2 9 CB LYS A 5 5 8 0 .. 1 9 4 9 4 ., 3 0 4 - 6 1 . 2 6 0 1 ,. 0 0 7 4 ,. 1 2 C
ATOM 4 2 9 2 CG LYS A 5 5 8 -- 0 .. 3 6 1 9 4 ., 7 5 1 - 5 9 . 9 0 4 1 ,. 0 0 7 8 ,. 9 4 c
ATOM 4 2 9 3 O VAL A 5 5 9 1 ,, 6 4 0 8 9 . 6 4 8 - 6 3 ., 2 6 4 1 ,. 0 0 6 8 ., 5 5 0
ATOM 4 2 9 4 N VAL A 5 5 9 2 .. 1 1 7 9 2 ., 4 9 8 - 6 2 ., 7 3 9 1 ,. 0 0 7 4 .. 0 2 N
ATOM 4 2 9 5 CA VAL A 5 5 9 2 .. 6 6 9 9 1 ., 7 3 6 - 6 3 . 8 4 3 1 ,. 0 0 6 5 ,. 9 5 c
ATOM 4 2 9 6 C VAL A 5 5 9 1 ,, 7 5 7 9 0 . 5 4 7 - 6 4 ., 1 0 4 1 ,. 0 0 7 0 .. 4 8 c
ATOM 4 2 9 7 CB VAL A 5 5 9 4 .. 1 1 5 9 1 ., 2 4 5 - 6 3 ., 5 3 5 1 ,. 0 0 7 1 .. 2 4 c
ATOM 4 2 9 8 CGI VAL A 5 5 9 4 . 5 3 7 9 0 ., 1 0 8 - 6 4 . 4 8 0 1 ,. 0 0 6 8 ,. 3 8 c
ATOM 4 2 9 9 CG2 VAL A 5 5 9 5 .. 1 1 2 9 2 ., 3 9 5 - 6 3 ., 5 9 8 1 ,. 0 0 6 4 .. 8 3 c
ATOM 4 3 0 0 O TH A 5 6 0 2 ., 2 8 9 8 8 . 4 7 8 - 6 6 ., 5 5 4 1 ,. 0 0 7 4 .. 8 4 0
ATOM 4 3 0 N THR A 5 6 0 1 . 0 8 8 9 0 ., 5 4 7 - 6 5 . 2 5 2 1 ,. 0 0 6 9 ,. 4 1 N
ATOM 4 3 0 2 CA THR A 5 6 0 0 ., 2 7 4 8 9 ., 3 9 4 - 6 5 ., 6 3 0 1 ,. 0 0 7 1 .. 4 6 c
ATOM 4 3 0 3 C THR A 5 6 0 1 ,, 1 7 8 8 . 2 7 4 - 6 6 ., 2 2 5 1 ,. 0 0 7 3 ., 5 2 C
ATOM 4 3 0 4 CB THR A 5 6 0 - 0 . 7 9 1 8 9 ., 7 6 8 - 6 6 . 6 5 4 1 ,. 0 0 7 2 ,. 2 0 C
ATOM 4 3 0 5 OG1 THR A 5 6 0 -- 1 . 2 7 1 8 8 ., 5 7 7 - 6 7 . 302 1 ,. 0 0 7 2 ,. 5 9 0
ATOM 4 3 0 6 CG T R A 5 6 0 - 0 ., 1 9 6 9 0 . 6 8 0 - 6 7 ., 6 9 4 1 ,. 0 0 6 6 ., 7 3 c
ATOM 4 3 0 7 N VAL A 5 6 1 0 ., 5 0 8 8 7 ., 1 0 2 - 6 6 ., 3 8 0 1 ,. 0 0 6 9 .. 6 9 N
ATOM 4 3 0 8 CA VAL A 5 6 1 1 . 1 2 0 8 6 ., 0 0 6 - 6 7 . 1 2 6 1 ,. 0 0 7 3 ,. 3 3 c
ATOM 4 3 0 9 C VAL A 5 6 1 1 ,, 2 6 3 8 6 . .3 6 6 - 6 8 ., 6 0 8 1 ,. 0 0 7 8 .. 0 7 c
ATOM 4 3 1 0 O VAL A 5 6 1 2 ., 2 2 0 8 5 ., 9 6 4 - 6 9 ., 2 7 6 1 ,. 0 0 7 8 .. 6 8 0
ATOM 4 3 . CB VAL A 5 6 1 0 . 2 9 6 8 4 ., 7 9 - 6 6 . 9 9 1 1 ,. 0 0 7 2 ,. 1 2 c
ATOM 4 3 1 2 CGI VAL A 5 6 1 0 ,, 9 8 1 8 3 . 5 6 7 - 6 7 ., 6 8 5 1 ,. 0 0 7 5 .. 7 .1 c
ATOM 4 3 1 3 CG2 VAL A 5 6 1 0 ,, 082 8 4 . 3 9 3 - 6 5 ., 5 3 0 1 ,. 0 0 7 3 .. 6 9 c
ATOM 4 3 1 4 N LYS A 5 6 2 0 . 3 0 3 8 7 ., 1 3 3 - 6 9 . 1 7 1 ,. 0 0 8 1 ,. 6 9 N
ATOM 4 3 1 5 CA LYS A 5 6 2 0 ., 3 5 5 8 7 ., 6 0 7 - 7 0 ., 4 9 2 1 ,. 0 0 7 8 .. 7 3 c
ATOM 4 3 1 6 C LYS A 5 6 2 1 ., 5 8 6 8 8 . 4 8 7 - 7 0 ., 6 9 1 1 ,. 0 0 8 3 .. 8 C
ATOM 4 3 1 7 O LYS A 5 6 2 2 . 2 4 7 8 8 ., 4 1 8 - 7 1 . 7 2 6 1 ,. 0 0 9 0 ,. 7 9 0
ATOM 4 3 1 8 CB LYS A 5 6 2 -- 0 ., 9 1 9 8 8 ., 3 6 9 - 7 0 ., 8 5 5 1 ,. 0 0 7 1 .. 7 3 c
ATOM 4 3 1 9 N GLN A 5 6 3 1 ,, 8 9 9 8 9 . .30 4 - 6 9 ., 6 9 3 1 ,. 0 0 7 9 ., 5 7 N
ATOM 4 3 2 0 CA GL A 5 6 3 3 . 0 7 8 9 0 ., 1 4 7 - 6 9 . 7 6 1 1 ,. 0 0 7 9 ,. 8 2 C
ATOM 4 3 2 1 c GLN A 5 6 3 4 . 3 0 6 8 9 ., 2 6 7 - 6 9 . 7 9 8 1 ,. 0 0 8 4 ,. 7 6 c
ATOM 4 3 2 2 0 GLN A 5 6 3 5 ,, 2 6 6 8 9 . 5 4 9 - 7 0 ., 5 0 6 1 ,. 0 0 8 7 ., 1 6 0
ATOM 4 3 2 3 CB GLN A 5 6 3 3 ., 1 4 7 9 1 ., 0 8 7 - 6 8 ., 5 7 1 1 ,. 0 0 8 1 .. 1 6 c
ATOM 4 3 2 4 CG GLN A 5 6 3 3 . 6 9 0 9 2 ., 4 5 5 - 6 8 . 8 9 9 1 ,. 0 0 8 1 ,. 5 2 c
ATOM 4 3 2 5 C GLN A 5 6 3 3 ,, 0 0 4 9 3 . 5 3 6 - 6 8 ., 0 8 8 1 ,. 0 0 8 1 .. 5 4 c
ATOM 4 3 2 6 OE1 GLN A 5 6 3 2 ., 3 4 7 9 4 . 4 1 0 - 6 8 ., 6 4 7 1 ,. 0 0 8 0 .. 7 5 0
ATOM 4 3 2 7 NE 2 GLN A 5 6 3 3 . 1 4 7 9 3 ., 4 7 7 - 6 6 . 7 5 9 1 ,. 0 0 7 5 ,. 1 4 N
ATOM 4 3 2 8 LEU A 5 6 4 4 ., 2 5 8 8 8 ., 1 8 4 - 6 9 ., 032 1 ,. 0 0 8 3 .. 2 0 N
ATOM 4 3 2 9 CA LEU A 5 6 4 5 ,, 3 7 2 8 7 . 2 4 8 - 6 8 ., 9 6 2 1 ,. 0 0 8 6 .. 1 5 C
ATOM 4 3 3 0 C LE A 5 6 4 5 . 5 6 7 8 6 ., 5 3 7 - 7 0 . 2 9 8 1 ,. 0 0 8 5 ,. 1 7 C
ATOM 4 3 3 1 O LEU A 5 6 4 6 ., 6 9 1 8 6 ., 3 5 6 - 7 0 ., 7 7 1 1 ,. 0 0 8 1 .. 7 4 O
ATOM 4 3 3 2 CB LEU A 5 6 4 5 ,, 1 4 5 8 6 . 2 7 - 6 7 ., 8 5 1 1 ,. 0 0 8 0 ., 6 3 C
ATOM 4 3 3 3 CG LE A 5 6 4 6 . 2 8 8 5 ., 1 3 2 - 6 7 .. 832 1 ,. 0 0 7 8 ,. C
ATOM 4 3 3 4 CD1 LEU A 5 6 4 7 . 5 5 7 8 5 ., 8 0 0 - 6 7 .. 5 7 2 1 ,. 0 0 7 8 ,. 8 1 c
ATOM 4 3 3 5 CD2 LEU A 5 6 4 5 ,, 9 2 0 8 4 . 0 6 4 - 6 6 ., 7 9 4 1 ,. 0 0 7 7 ., 8 3 c
ATOM 4 3 3 6 N LYS A 5 6 5 4 ., 4 5 9 8 6 ., 1 3 5 - 7 0 ., 9 0 1 1 ,. 0 0 8 3 .. 0 9 N
ATOM 4 3 3 7 CA LYS A 5 6 5 4 . 5 3 9 8 5 ., 3 7 3 2 . 1 2 2 1 ,. 0 0 8 3 ,. 6 1 c
ATOM 4 3 3 8 C LYS A 5 6 5 5 ,, 0 2 8 6 . 2 5 3 - 7 .3 ., 2 4 2 1 ,. 0 0 8 4 .. 4 7 c
ATOM 4 3 3 9 O LYS A 5 6 5 6 ., 1 3 1 8 6 ., 0 0 5 - 7 3 ., 7 8 7 1 ,. 0 0 8 3 .. 1 9 0
ATOM 4 3 4 0 CB LYS A 5 6 5 3 . 1 7 7 8 4 ., 7 8 2 - 7 2 . 4 6 0 1 ,. 0 0 8 1 ,. 0 4 c
ATOM 4 3 4 1 CG LYS A 5 6 5 2 ,, 7 1 2 8 3 . 7 7 9 - 7 . ., 4 1 8 1 ,. 0 0 7 7 .. 8 9 c
ATOM 4 3 4 2 CD LYS A 5 6 5 1 ., 5 5 1 8 2 . 9 4 5 - 7 1 ., 9 3 4 1 ,. 0 0 78 .. 1 8 c
ATOM 4 3 4 3 CE LYS A 5 6 5 . 1 9 0 8 1 ., 8 4 6 - 7 0 . 9 6 3 1 ,. 0 0 7 2 ,. 4 2 c
ATOM 4 3 4 4 LYS A 5 6 5 -- 0 ., 0 1 9 8 1 ., 1 2 6 - 7 1 ., 3 9 8 1 ,. 0 0 7 2 .. 6 9 N
ATOM 4 3 4 5 N GLU A 5 6 6 4 ., 3 2 8 8 7 . 3 1 3 - 7 3 ., 5 4 6 1 ,. 0 0 8 5 .. 8 1 N
ATOM 4 3 4 6 CA GLU A 5 6 6 4 . 6 3 7 8 8 ., 1 3 6 - 7 4 . 7 0 2 1 ,. 0 0 8 7 , C
ATOM 4 3 4 7 c GLU A 5 6 6 5 ., 8 2 7 8 9 ., 0 5 4 - 7 4 ., 4 7 7 1 ,. 0 0 8 8 .. 7 5 c
ATOM 4 3 4 8 O GLU A 5 6 6 6 ,, 7 8 9 . 1 3 0 - 7 5 ., 3 2 0 1 ,. 0 0 8 8 ., 9 3 0



ATOM 4349 CB GLU A 566 3 418 88 972 -75 091 1 00 2 36 c
ATOM 4350 CG GLU A 566 2 186 88 150 -75 417 1 00 7 52 C
ATOM 43 C GL A 566 0 939 89 008 -75 537 1 00108 75 c
ATOM 4352 OE1 GLU A 566 --0 046 88 548 -76 158 1 00113 75 0
ATOM 4353 OE GLU A 566 0 947 0 141 -75 003 I 00104 76 0
ATOM 4354 AS A 567 5 833 89 761 -73 349 1 0 85 4

ATOM 4355 CA ASP A 567 6 795 0 841 -73 154 1 00 8 91 c
ATOM 4356 C ASP A 567 8 188 0 336 -72 758 I 00 88 86 c
ATOM 4357 O A A 567 9 180 91 022 -72 990 1 00 89 93 0
ATOM 4358 CE ASP A 567 6 276 91 837 ... 110 1 00 88 30 c
ATOM 4359 CG A A 567 6 320 3 271 -72 605 I 00 94 00 c
ATOM 4360 OD2 ASP A 567 5 266 93 949 -72 575 1 00 85 33 0
ATOM 4361 OD1 ASP A 567 7 4 0 93 707 -73 04 7 1 00 9 8 0
ATOM 4362 TYR A 568 8 272 89 146 -72 171 1 00 83 05
ATOM 4363 CA TYR A 568 9 575 88 563 -71 867 1 00 82 8 c
ATOM 4364 C TYR A 568 9 864 87 357 -72 741 1 0 8 96 c
ATOM 4365 O TYR A 568 10 752 87 394 -73 594 1 00 80 86 0
ATOM 4366 CB TYR A 568 9 677 88 14 7 -70 394 I 00 8 7 c
ATOM 4367 CG TYR A 568 0 970 87 415 -70 053 1 0 79 86 c
ATOM 4368 CD2 TYR A 568 10 980 86 048 -69 811 1 00 75 32 c
ATOM 4369 CD1 TYR A 568 2 79 88 100 -69 97 I 00 79 67 c
ATOM 4370 CE2 TYR A 568 12 151 85 390 -69 503 1 00 77 30 c
ATOM 4371 CE1 TYR A 568 13 355 87 450 -69 666 1 00 70 95 c
ATOM 4372 C TYR A 568 3 339 86 095 -69 431 I 00 77 06 c
ATOM 4373 OH TYR A 568 14 518 85 438 -69 123 1 00 74 87 0
ATOM 4374 O PHE A 569 0 184 84 473 -75 361 1 00 78 54 0
ATOM 4375 N P E A 569 9 4 86 284 -72 515 I 00 77 70 N
ATOM 437 6 CA PHE A 569 9 410 85 020 -73 159 1 00 77 50 c
ATOM 4377 C PHE A 569 9 372 85 106 -74 689 1 00 82 35 c
ATOM 4378 CB PHE A 569 8 460 83 940 -72 647 1 00 79 19 c
ATOM 437 9 CG PHE A 569 9 083 83 050 -71 6 1 00 81 3 c
ATOM 4380 C P E A 569 9 859 8 965 -71 996 1 0 83 0 c
ATOM 4381 C D 2 PHE A 569 8 933 83 315 -70 264 1 00 83 19 c
ATOM 4382 CE1 PHE A 569 0 454 8 141 -7 046 I 00 83 2 c
ATOM 4383 CE2 PHE A 569 9 528 82 498 -69 307 1 0 82 54 c
ATOM 4384 C PHE A 569 10 290 81 408 -69 702 1 00 81 90 c
ATOM 4385 O LYS A 570 0 243 87 083 -77 866 I 00 84 0 0
ATOM 4386 LYS A 570 8 458 85 906 -75 239 1 00 8 54

ATOM 4387 CA LYS A 570 8 4 3 86 109 -76 683 1 00 77 0 c
ATOM 4388 C LYS A 570 9 313 87 262 -77 086 I 00 80 83 c
ATOM 4389 CB LYS A 570 6 985 86 361 -77 162 1 00 76 c
ATOM 4390 O LYS A 57 2 062 89 791 -77 621 1 00 87 77 0
ATOM 4391 LYS A 571 9 040 88 444 -76 547 1 00 82 36
ATOM 4392 CA LYS A 571 9 774 89 643 -76 930 1 00 82 4 c
ATOM 4393 C LYS A 571 1 278 89 476 -76 72 9 1 0 84 c
ATOM 4394 CB LYS A 571 9 266 0 855 -76 138 1 00 85 20 c
ATOM 4395 CG LYS A 57 9 666 92 2 2 -76 714 I 00 78 23 c
ATOM 4396 O LE A 572 4 960 87 507 -75 658 1 0 85 0
ATOM 4397 ILE A 572 11 682 88 951 -75 575 1 00 8 89
ATOM 4398 CA. ILE A 572 3 100 88 935 -75 2 4 I 00 83 2 c
ATOM 4399 C ILE A 572 13 784 87 569 -75 331 1 00 82 00 c
ATOM 4400 CB ILE A 572 13 308 89 455 -73 773 1 00 8 49 c
ATOM 4401 O GLU A 573 3 493 83 261 -76 673 I 00 80 7 0
ATOM 4402 GLU A 573 13 072 86 480 -75 058 1 00 80 80
ATOM 4403 CA GLU A 573 3 664 85 44 -75 1 1 00 78 57 c
ATOM 4404 C GLU A 573 3 288 84 466 -76 506 I 00 80 90 c
ATOM 4405 CB GLU A 573 3 244 8 250 -74 023 1 00 82 43 c
ATOM 4406 CG GLU A 573 3 939 84 552 -72 7 1 00 82 79 c
ATOM 4407 CD GLU A 573 15 204 83 747 -72 523 1 00 77 91 c
ATOM 4408 OE1 GLU A 573 16 293 8 369 -72 524 1 00 8 51 0
ATOM 4409 OE2 GLU A 573 106 82 505 -72 351 1 0 73 3 0
ATOM 4410 O GLU A 574 11 820 82 739 -79 859 1 00 84 1 0
ATOM 4411 N GLU A 574 2 709 85 247 -77 412 I 00 80 35



ATOM 4 12 CA GLU A 574 12..326 84..812 -78 ..758 1 ..00 78..85 c
ATOM 4413 C GLU A 574 1 ,,655 83..440 --7 8 .,862 1 ,.00 80..70 c
ATOM 4414 CB GLU A 574 3 ..551 84.,845 -7 9 .671 1 ,.00 84 ,.85 c
ATOM 4415 CG GLU A 574 1 ..020 86.,262 -80. ,003 1 ..00 90..17 c
ATOM 4416 CD GLU A 574 15.,485 86. .32 3 -80.,407 1 ,.00 93.,74 c
ATOM 4417 O GL A 574 6 ..152 85.,263 -80. 406 1 ,.00 9 ,.69 0
ATOM 4418 OE2 GLU A 574 15..969 87., 3 -80. 712 1 ,.00 96,.17 0

ATOM 4419 O PHE A 575 8 .,060 83. 168 -77 .,636 1 ,.00 8 ..49 0
ATOM 4420 PHE A 575 10..889 83..065 -77 .,845 1 ,.00 79..15

ATOM 4421 CA PHE A 575 10..057 81.,873 -' 7 .931 1 ,.00 84 ,.44 c
ATOM 4422 C PHE A 575 8 .,608 82..255 -78.,235 I ,.00 84 ..31 c
ATOM 4423 CB PHE A 575 10..141 81..064 -7 6 .,639 1 ,.00 85..31 c
ATOM 4424 CG PHE A 575 .461 80.,390 -7 6 .439 1 ,.00 85 ,.38 c
ATOM 4425 CD1 PHE A 575 12..087 79.,747 -77 .,497 1 ..00 84 ..34 c
ATOM 4426 CD2 PHE A 575 12.,086 80. 414 -7 5 .,203 1 ,.00 86..41 c
ATOM 4427 C P E A 575 3 ..3 79., 28 -77 ..330 1 ,.00 83,. 3 c
ATOM 4428 CE2 PHE A 575 13..308 79.,793 -7 5 ..023 1 ..00 91 ..57 c
ATOM 4429 c PHE A 575 3 .,928 7 .147 -7 6 .,093 1 ,.00 86..10 c
ATOM 4430 0 A S A 576 4 ..958 82.,043 -77 .855 1 ,.00 94 ,. 2 0
ATOM 4431 ASP A 576 7 ..992 81.,553 -7 9 .174 1 ,.00 88,.24

ATOM 4432 CA. ASP A 576 6 .,635 81. 877 -7 9 .,575 1 ,.00 89..55 c
ATOM 4433 C A A 576 5 ..636 81.,300 -7 8 .,571 1 ,.00 93..57 c
ATOM 4434 CB ASP A 576 6 ..353 81.,359 -80. 993 1 ,.00 90,.19 c
ATOM 4435 CG A A 576 7 ,, 88 82. 069 -82.,058 I ,.00 92 ..18 c
ATOM 4436 OD1 ASP A 576 7 ..361 83.,306 -81.,972 1 ,.00 99..69 0
ATOM 4437 OD2 ASP A 576 7 .678 81.,388 -82. 985 1 ,.00 94 ,.97 0

ATOM 4438 O SER A 577 5 .,921 78. 020 -76., 13 I ,.00 92 ..12 0
ATOM 4439 SER A 77 5 .,563 7 .975 -7 8 .,509 1 ,.00 92 ..89

ATOM 4440 CA SER A 577 4 .605 79.,310 -77 .638 1 ,.00 92 ,.88 c
ATOM 4441 c SER A 577 5 ..189 79.,005 -7 6 .,267 1 ..00 95..07 c
ATOM 4442 CB SER A 77 4 .,134 78 .005 -7 8 .,263 1 ,.00 94 ..54 c
ATOM 4443 OG SER A 577 5 ..087 76.,982 -78. 006 1 ,.00 97 ,.37 0

ATOM 4444 O VAL A 578 2 ..975 80.,111 -73 .,184 1 ..00 83..05 0
ATOM 4445 N VAL A 578 4 .,862 7 .836 -75 .,277 1 ,.00 92 ..01

ATOM 4446 CA VAL A 578 5 ..208 79.,541 -73 .889 1 ,.00 83,.89 c
ATOM 4447 c VAL A 578 3 ..939 79.,356 -7 3 .055 1 ,.00 80,.56 c
ATOM 4448 CB VAL A 578 6 .,107 80. 645 -73 .,268 1 ,.00 86..40 c
ATOM 4449 CGI VAL A 578 7 ..311 80.,886 -74 .,153 1 ,.00 85..18 c
ATOM 4450 CG2 VAL A 578 5 ..34 4 81.,943 -73 .066 1 ,.00 81 ,.91 c
ATOM 4451 O GLU A 579 4 ., 52 77 .2 -69.,542 I ,.00 76..21 0
ATOM 4452 GLU A 579 3 .,929 78 .317 -72 .,229 1 ,.00 81 ..74

ATOM 4453 CA GLU A 579 2 .804 78 .,072 -7 ..333 1 ,.00 84 ,.00 c
ATOM 4454 c GLU A 57 9 3 ..286 78.,014 -69 ..880 1 ..00 80..22 c
ATOM 4455 CB GLU A 579 2 .,075 76 .778 -71 .,712 1 ,.00 83..50 c
ATOM 4456 CG GLU A 579 0 ..569 76.,785 -71 ..368 1 ,.00 9 ,.33 c
ATOM 4457 CD GLU A 57 9 --0..314 77 .,24 6 -72..524 1 ..00 88..67 c
ATOM 4458 OE1 GLU A 579 -.1 ., 27 76 .425 -72.,998 1 ,.00 92 ...35 0

ATOM 4459 OE2 GLU A 579 -0..201 78.,415 -72 .959 1 ,.00 83,. 6 0
ATOM 4460 O ILE A 580 1 ..145 78 .,359 -66. 580 1 ,.00 69,.35 0

ATOM 44 61 N LE A 580 2 .,702 78 .867 -69.,034 1 ,.00 79..00 N
ATOM 4462 CA ILE A 580 3 ..170 79.,100 -67.,660 1 ,.00 71 ..31 c
ATOM 4463 c ILE A 580 2 ..368 78 .,364 -66. 570 1 ,.00 69,.32 c
ATOM 4464 CB ILE A 580 3 ., 62 80. 620 -67.,359 I ,.00 75..80 c
ATOM 44 65 CGI ILE A 580 4 ..167 81.,342 -68.,268 1 ,.00 79.. 1 c
ATOM 4466 CG2 ILE A 580 3 .435 80.,9 4 -65. 882 1 ,.00 69 ,.86 c
ATOM 4467 CD1 ILE A 580 5 .,578 80. 770 -68.,218 I ,.00 75..64 c
ATOM 4468 O SER A 581 3 .,756 78 .618 -63.,159 1 ,.00 69..59 0

ATOM 4469 SER A 581 3 .085 77 .,742 -65. 635 1 ,.00 7 ,.99
ATOM 4470 CA SER A 581 2 .,498 77 .,051 -64.,488 1 ..00 67 ..69 c
ATOM 4471 C SER A 581 2 .,901 77 .730 -63.,167 1 ,.00 72 ..04 c
ATOM 4472 CB SER A 581 2 ..92 7 75.,585 -64. 488 1 ,.00 65,.84 c
ATOM 4473 OG SER A 581 2 ..649 74 .,973 -63.,249 1 ..00 69..03 0
ATOM 4474 O GLY A 582 2 .,477 7 .829 -59.,374 1 ,.00 73..10 0



ATOM 4475 GLY A 582 2 ..278 77 ..332 -62..058 1 ..00 75..24 N

ATOM 4476 CA GLY A 582 2 .,625 77 ..878 --60.,752 1 ,.00 69..87 C

ATOM 4477 C GL A 582 2 ..171 79,,299 -60..446 1 ..00 72 ,.20 C

ATOM 4478 O VAL A 583 --0..347 81.,151 -63..221 1 ..00 78..77 0
ATOM 4479 N VAL A 583 1 ,,461 7 .925 -61.,384 1 ,.00 72 ..79 M

ATOM 4480 CA VAL A 583 0 ..858 81,,236 -61..142 1 ..00 69,.09 c
ATOM 4481 c VAL A 583 --0..375 81,,437 -62..027 1 ,.00 75..42 c
ATOM 4482 CB VAL A 583 1 ,,863 82. 377 -61.,377 1 ,.00 64 ..52 c
ATOM 4483 CGI VAL A 583 1 ..216 83.,728 -61.,117 1 ,.00 75..42 c
ATOM 4484 CG2 VAL A 583 2 ..400 82.,338 -62. 774 1 ,.00 66,.82 c
ATOM 4485 O GLU A 584 -1 ,,639 84..266 -62,,628 1 ,.00 80..99 0

ATOM 4486 N GLU A 58 -1 ..465 81..902 -61.,423 1 ,.00 80..77 M

ATOM 4487 CA GLU A 584 -2 .701 82.,183 -62. 154 1 ,.00 77 ,.29 C
ATOM 4488 c GLU A 58 2 ..597 83.,528 -62..851 1 ..00 76..89 c
ATOM 4489 CB GLU A 584 -3.,906 82..168 -61.,212 1 ,.00 75..17 c
ATOM 4490 O A S A 585 -2 ..404 86,,994 -65..143 1 ..00 71 ,.68 0

ATOM 4491 ASP A 585 --3..599 83.,844 -63..665 1 ..00 71 ..51 N

ATOM 4492 CA. ASP A 585 -3.,648 85. 029 -64.,541 1 ,.00 73..31 C

ATOM 4493 C A S A 585 -2 ..747 86,,238 -64..230 1 ..00 73,.54 C
ATOM 4494 CB ASP A 585 --5..100 85.,525 -64..597 1 ,.00 83,.05 c
ATOM 4495 CG ASP A 585 -6.,090 84. 397 -64.,851 1 ,.00 87 ..80 c
ATOM 4496 OD1 A A 585 -5..828 83..557 -65.,743 1 ,.00 90..38 0

ATOM 44 97 OD2 ASP A 585 7 ..120 84.,336 -64..148 1 ,.00 88,.62 0
ATOM 4498 O ARG A 586 -1 ,,071 86..342 -60,,552 1 ,.00 74 ..49 0

ATOM 44 99 N AP.G A 586 -2..384 86..434 -62.,962 1 ,.00 69..35 M

ATOM 4500 CA ARG A 586 - .539 87.,566 -62. 569 1 ,.00 69 ,.03 C

ATOM 4501 C ARG A 586 -0,,714 87..231 -61,,331 1 ,.00 73..69 c
ATOM 4502 CB ARG A 586 -2.,386 88..820 -62.,307 1 ,.00 70.. 8 c
ATOM 4503 O P E A 587 0 .489 89.,587 -58. 708 1 ,.00 66 ,.65 0
ATOM 4504 PHE A 587 0 ..392 87.,944 -61.,146 1 ..00 71 ..78 N

ATOM 4505 CA PHE A 587 1 .,259 87 ..713 -5 9 .,991 1 ,.00 66..27 c
ATOM 4506 C PHE A 587 0 ..706 88,,374 -58..735 1 ..00 66,.05 c
ATOM 4507 CB PHE A 587 2 .,680 88.,225 -60..264 1 ..00 65..78 c
ATOM 4508 CG PHE A 587 3 ,,617 87. 166 -60.,781 1 ,.00 66..44 c
ATOM 4509 C PHE A 587 4 ..132 86,,207 -5 9 ..930 1 ..00 67 ,.82 c
ATOM 4510 CD2 PHE A 587 3 ..984 87.,133 -62..109 1 ,.00 67 ,.23 c
ATOM 4511 C PHE A 587 5 .,000 85. 222 -60.,397 1 ,.00 66..52 c
ATOM 4512 CE2 PHE A 587 4 .,843 86.,162 -62.,578 1 ,.00 68..58 c
ATOM 4513 C PHE A 587 5 .352 85.,205 -61. 721 1 ,.00 6 ,.13 c
ATOM 4514 O ASM A 588 0 ,,612 90..187 -55,,432 1 ,.00 60..52 0
ATOM 4515 M ASM A 588 0 ,,484 87 ..568 -57.,702 1 ,.00 65..34 M

ATOM 4516 CA ASN A 588 0 .0 88.,056 -56. 409 1 ,.00 62 ,.60 c
ATOM 4517 c A S A 588 0 .,999 89.,063 -5 5 .,787 1 ..00 64 ..21 c
ATOM 4518 CB ASM A 588 -0.,231 86..875 -55.,461 1 ,.00 58..85 c
ATOM 4519 CG A S A 588 -1 ..427 86,,02 6 -55..893 1 ..00 67 ,.24 c
ATOM 4520 OD1 ASN A 588 2 ..290 86.,492 -5 6 ..642 1 ..00 67 ..86 0
ATOM 4521 D2 ASM A 588 -.1 .,482 84. 783 -55.,425 1 ,.00 70..28 M

ATOM 4522 O ALA A 589 3 ...304 90,,503 -57...341 1 ..00 59,.35 0
ATOM 4523 ALA A 589 2 ..267 88.,67 9 -55..674 1 ,.00 61 ,.75

ATOM 4524 CA. ALA A 589 3 ,,268 89. 586 -55.,135 1 ,.00 55..01 C
ATOM 4525 C ALA A 589 3 .,589 90.,667 -5 6 .,155 1 ,.00 55..37 C

ATOM 4526 CB ALA A 589 4 ..513 88.,828 -54..737 1 ,.00 54 ,.86 c
ATOM 4527 O SER A 590 5 .,698 93..779 -54,,734 1 ,.00 61 ..50 0

ATOM 4528 N SER A 590 4 .,163 91..778 -55.,695 1 ,.00 48..84 M

ATOM 4529 CA SER A 590 4 .460 92.,898 -56. 579 1 ,.00 47 ,.86 C

ATOM 4530 C SER A 590 5 .,448 93..850 -55,,92 9 1 ,.00 55..72 C
ATOM 4531 CB SER A 590 3 ,,164 93..643 -5 6 .,978 1 ,.00 65..96 C

ATOM 4532 OG SER A 590 2 .334 93.,989 -55. 869 1 ,.00 63 ,.28 0
ATOM 4533 LEU A 591 6 ..020 94.,743 -5 6 .,718 1 ..00 61 ..34 N

ATOM 4534 CA LEU A 591 7 ,,006 95..675 -5 6 .,196 1 ,.00 63..64 c
ATOM 4535 C LE A 591 6 ..460 97,,101 -5 6 ..149 1 ..00 65,.38 c
ATOM 4536 O LEU A 591 6 ..989 97.,998 -5 6 ..795 1 ..00 68..74 0
ATOM 4537 CB LEU A 591 8 ,,277 95. 624 -57 .,047 1 ,.00 7 ..24 c



ATOM 4538 CG LEU A 591 9 538 94 971 -56 471 1 00 61 c
ATOM 4539 GDI LEU A 591 9 262 93 567 --55 97 9 1 00 0 7 C
ATOM 4540 CD2 LE A 591 0 64 6 94 968 -57 500 1 0 66 07 c
ATOM 4541 GLY A 592 5 410 7 304 -55 363 1 00 67 96
ATOM 4542 CA. GLY A 592 4 7 6 8 578 -55 3 I 00 64 45 C
ATOM 4543 C GL A 592 5 506 99 721 -54 718 1 0 68 09 C
ATOM 4544 O GLY A 592 5 444 100 844 -5 205 1 00 02 O
ATOM 4545 N TH.R A 593 6 239 99 445 -53 646 I 00 65 2

ATOM 4546 CA TH A 593 7 043 100 472 -52 998 1 00 66 14 C
ATOM 4547 c THR A 593 8 155 100 941 -53 930 1 00 74 59 c
ATOM 4548 0 THR A 593 8 475 102 14 -53 2 I 00 70 78 0
ATOM 4549 CB THR A 593 7 653 99 964 -51 661 1 00 66 1 c
ATOM 4550 OG1 THR A 593 6 596 99 707 -50 730 1 00 68 69 0
ATOM 4551 CG2 THR A 593 8 627 100 97 9 -51 057 1 00 61 50 c
ATOM 4552 TYR A 594 8 733 100 001 -54 688 1 00 8 38
ATOM 4553 CA TYR A 594 9 798 100 338 -5 6 8 1 0 67 73 C
ATOM 4554 c TYR A 594 9 362 101 423 -56 575 1 00 73 22 c
ATOM 4555 0 TYR A 594 0 3 102 350 -56 8 I 00 75 34 0
ATOM 4556 CB TYR A 594 0 249 99 20 -56 417 1 0 75 08 c
ATOM 4557 CG TYR A 594 11 234 99 469 -57 518 1 00 77 61 c
ATOM 4558 CD1 TYR A 594 2 588 99 636 -57 240 I 00 74 c
ATOM 4559 CD2 TYR A 594 10 809 99 644 -58 838 1 00 80 72 c
ATOM 4560 CE1 TYR A 594 13 495 99 962 -58 242 1 00 78 12 c
ATOM 4561 CE2 TYR A 594 710 99 968 -59 848 I 00 81 02 c
ATOM 4562 CZ TYR A 594 13 050 100 123 -5 9 541 1 00 80 33 c
ATOM 4563 OH TYR A 594 3 943 100 440 -60 536 1 00 82 50 0
ATOM 4564 N H A 595 8 35 101 300 -57 070 I 00 76 33 N
ATOM 4565 CA HIS A 595 7 579 102 253 -58 029 1 00 72 7 c
ATOM 4566 C H A 595 7 163 103 587 -57 384 1 00 75 05 c
ATOM 4567 O H S A 595 7 301 104 637 -58 005 1 00 74 76 0
ATOM 4568 CB HIS A 595 6 393 101 619 -58 753 1 00 72 8 c
ATOM 4569 CG H S A 595 6 774 100 469 -59 630 1 0 78 77 c
ATOM 4570 D1 H S A 595 6 588 100 480 -60 995 1 00 83 33
ATOM 4571 CD2 HIS A 595 7 348 99 27 7 -59 338 I 00 75 70 C
ATOM 4572 C H S A 595 7 025 99 342 -61 506 1 0 8 99 C
ATOM 4573 E2 HIS A 595 7 488 8 594 -60 521 1 00 83 02

ATOM 4574 N ASP A 596 6 658 103 540 -56 150 I 00 23 N
ATOM 4575 CA A A 596 6 370 104 751 -55 381 1 00 72 1 C
ATOM 457 6 C A P A 596 7 625 105 606 -55 27 7 1 00 74 7 C
ATOM 4577 O A A 596 7 658 06 742 -55 751 I 00 81 22 O
ATOM 4578 CB ASP A 596 5 852 104 419 -53 970 1 00 74 37 C
ATOM 457 9 CG A P A 596 4 54 103 633 -53 983 1 00 74 36 c
ATOM 4580 OD2 ASP A 596 4 210 102 996 -52 959 1 00 68 33 0
ATOM 4581 OD1 ASP A 596 3 836 103 655 -55 011 1 00 75 52 0
ATOM 4582 LE A 597 8 654 105 043 -54 655 1 0 74

ATOM 4583 CA LEU A 597 9 956 105 688 -5 541 1 00 78 47 c
ATOM 4584 C LEU A 597 0 543 06 108 -55 887 I 00 80 70 C
ATOM 4585 O LEU A 597 1 3 107 064 -5 959 1 0 82 46 O
ATOM 4586 CB LEU A 597 10 932 104 757 -53 83 7 1 00 75 39 c
ATOM 4587 CG LEU A 597 0 520 104 437 -52 412 I 00 72 22 c
ATOM 4588 CD1 LE A 597 11 319 103 279 -51 896 1 00 74 02 c
ATOM 4589 CD2 LEU A 597 10 748 105 653 -51 570 1 00 77 12 c
ATOM 4590 N LEU A 598 0 89 105 401 -56 953 I 00 77 28 N
ATOM 4591 CA LEU A 598 10 724 105 739 -58 266 1 00 81 57 C
ATOM 4592 C LEU A 598 0 150 107 063 -58 767 1 00 83 73 c
ATOM 4593 O LEU A 598 0 905 107 953 -59 75 I 00 83 76 0
ATOM 4594 CB LEU A 598 0 451 104 62 4 -59 280 1 00 81 45 c
ATOM 4595 CG LEU A 598 284 104 746 -60 559 1 00 8 79 c
ATOM 4596 CD1 LEU A 598 2 732 105 119 -60 217 1 00 78 40 c
ATOM 4597 CD2 LEU A 598 11 224 103 459 -61 394 1 00 78 3 c
ATOM 4598 LYS A 599 8 822 107 86 -58 734 1 0 83 3

ATOM 4599 CA LYS A 599 8 154 108 443 -59 067 1 00 80 05 c
ATOM 4600 C LYS A 599 8 695 09 592 -58 228 I 00 80 29 C



ATOM 4601 O LYS A 599 9 228 110 562 -58 760 1 00 83 61 O

ATOM 4602 CB LYS A 599 6 64 5 108 331 --58 865 1 00 81 94 C
ATOM 4603 CG LYS A 599 5 866 107 941 -60 1 0 86 57 C
ATOM 4604 CD LYS A 599 4 402 108 373 -60 001 1 00 89 0 c
ATOM 4 05 CE LYS A 599 4 279 09 882 -59 805 I 00 86 c
ATOM 4606 Z LYS A 599 2 867 1 0 312 -59 574 1 0 87 54

ATOM 4607 ILE A 600 8 559 109 465 -56 915 1 00 82 32

ATOM 4608 CA. LE A 600 9 000 0 492 -55 97 9 I 00 85 C
ATOM 4609 C LE A 600 10 400 111 037 -5 6 296 1 00 88 83 C
ATOM 4610 O ILE A 600 10 586 112 248 -56 431 1 00 0 11 O
ATOM 4611 CB LE A 600 9 002 109 954 -54 527 I 00 88 5 C
ATOM 4612 CGI ILE A 600 7 633 109 378 -5 151 1 00 8 23 c
ATOM 4613 CG2 ILE A 600 9 441 031 -53 552 1 00 90 73 c
ATOM 4614 CD1 ILE A 600 6 483 110 316 -5 394 1 00 2 10 c
ATOM 4615 ILE A 601 11 373 110 141 -56 452 1 00 89 11

ATOM 4616 CA ILE A 60 773 1 0 561 -56 431 1 0 88 31 C
ATOM 4617 c ILE A 601 13 502 110 533 -57 782 1 00 8 88 c
ATOM 4618 O ILE A 60 4 560 154 -57 923 I 00 86 26 0
ATOM 4619 CB ILE A 60 3 564 109 718 -5 42 1 0 84 c
ATOM 4620 CGI ILE A 601 1 102 108 444 -56 059 1 00 8 35 c
ATOM 4621 CG ILE A 601 2 699 09 38 7 -54 221 I 00 86 45 c
ATOM 4622 CD1 ILE A 601 15 017 107 677 -55 142 1 00 87 17 c
ATOM 4623 LYS A 602 12 941 109 824 -58 760 1 00 83 7

ATOM 4624 CA LYS A 602 3 402 09 914 -60 46 I 00 87 92 C
ATOM 4625 C LYS A 602 1 890 109 601 -60 339 1 00 89 74 C
ATOM 4626 O LYS A 602 560 110 253 -61 138 1 00 90 43 O
ATOM 4627 CB LYS A 602 3 03 1 .318 -60 698 I 00 8 24 C
ATOM 4628 O ASP A 603 7 443 106 137 -58 67 3 1 00 87 0 0
ATOM 4629 A P A 603 395 108 599 -59 622 1 00 88 59
ATOM 4630 CA ASP A 603 16 817 108 249 -59 654 1 00 89 49 c
ATOM 4631 C ASP A 603 7 014 106 72 6 -59 666 1 00 88 26 c
ATOM 4632 CB AS A 603 7 530 108 877 -58 453 1 0 90 56 c
ATOM 4633 CG ASP A 603 19 048 108 786 -58 545 1 00 3 c
ATOM 4634 OD1 ASP A 603 569 107 860 -59 204 I 00 85 33 0
ATOM 4635 OD2 AS A 603 718 109 647 -57 932 1 00100 5 0
ATOM 4636 O LYS A 604 1 912 102 847 -59 939 1 00 83 26 0
ATOM 4637 N LYS A 604 7 06 106 -60 804 I 00 85 8
ATOM 4638 CA LYS A 60 1 648 104 649 -60 927 1 00 8 40 c
ATOM 4639 C LYS A 604 7 94 7 103 9 7 -60 555 1 00 8 0 c
ATOM 4640 CB LYS A 604 6 237 104 280 -62 359 I 00 81 85 c
ATOM 4641 CG LYS A 60 94 6 102 814 -62 573 1 00 76 78 c
ATOM 4642 CD LYS A 604 4 940 102 6 6 -63 680 1 00 78 19 c
ATOM 4643 CE LYS A 60 1 42 9 101 186 -63 718 1 00 77 02 c
ATOM 4644 Z LYS A 60 491 100 230 -64 143 1 00 75 79
ATOM 4645 O AS A 605 21 332 102 975 -58 623 1 0 79 4 0
ATOM 4646 ASP A 605 19 090 104 485 -60 92 5 1 00 8 1

ATOM 4647 CA. ASP A 605 20 360 103 82 -60 6 I 00 85 75 C
ATOM 4648 C AS A 605 20 627 103 836 -59 153 1 0 87 29 c
ATOM 4649 CB ASP A 605 21 506 104 485 -61 427 1 00 8 61 c
ATOM 4650 O PHE A 606 763 103 079 -55 468 I 00 83 95 0
ATOM 4651 P E A 606 20 051 104 818 -58 468 1 00 88 38
ATOM 4652 CA PHE A 606 20 146 104 880 -57 015 1 00 8 31 c
ATOM 4 3 C PHE A 606 9 317 103 756 -56 396 I 00 8 62 c
ATOM 4654 CB PHE A 606 19 686 106 244 -5 6 505 1 00 83 72 c
ATOM 4655 CG PHE A 606 19 695 106 37 -55 017 1 00 82 60 c
ATOM 4656 CD2 PHE A 606 8 552 06 125 -54 285 I 00 81 45 c
ATOM 4 7 CD1 PHE A 606 20 843 106 748 -54 350 1 00 83 96 c
ATOM 4658 CE2 PHE A 606 8 555 106 24 -52 91 7 1 00 78 26 c
ATOM 4659 CE1 PHE A 606 20 852 106 867 -52 975 1 00 83 31 c
ATOM 4660 C PHE A 606 19 707 106 611 -52 259 1 00 80 87 c
ATOM 4661 O LE A 607 7 855 100 324 -5 744 1 0 87 75 0
ATOM 4662 LEU A 607 18 114 103 562 -56 930 1 00 87 8
ATOM 4663 CA. L A 60 7 102 509 -56 467 I 00 87 82 c



ATOM 4664 c LEU A 607 17 ..808 101.,125 -5 6 .,673 1 ..00 86..49 c
ATOM 4665 CB LEU A 607 15,,853 102..591 --57,,183 1 ,,00 86..41 C

ATOM 4666 CG LE A 607 14 ..671 103.,222 -5 6 .430 ,.00 85,.80 C

ATOM 4667 GDI LEU A 607 1 ..900 103.,148 -5 .,935 1 ..00 90..08 c
ATOM 4668 CD2 LEU A 607 14 ,,385 104 .658 -56,,858 1 ,,00 82 .,03 C

ATOM 4669 O A S A 608 20 ..440 98.,047 -57. .351 ,.00 90,.14 0

ATOM 4670 ASP A 608 18..262 100,,854 -57..894 1 ,.00 88,.96 N

ATOM 4671 CA. ASP A 608 18,,785 99. 534 -58,,258 1 ,,00 85.,24 C

ATOM 4672 C A A 608 20..114 99.,210 -57.,569 1 ,.00 84 ..29 C

ATOM 4673 CB ASP A 608 18..941 99,,437 -5 9 .775 1 ,.00 80,.98 c
ATOM 4674 CG A A 608 17 .,615 9 .587 -60.,506 1 ,.00 86..37 c
ATOM 4675 OD2 ASP A 608 17 ..539 100.,435 -61.,422 1 ,.00 88..11 0

ATOM 4676 OD1 ASP A 608 16. 647 98,,865 -60. 163 1 ,.00 78 ,.38 0

ATOM 4677 O A S A 609 21..475 100.,175 -5 ..224 1 ..00 87 ..93 0

ATOM 4678 N ASM A 609 20,,869 100..239 -57,,215 1 ,,00 84 ..76 N

ATOM 4679 CA A S A 609 .128 100.,048 -5 6 .518 1 ,.00 86,.26 c
ATOM 4680 c ASN A 609 21..926 99.,473 -5 5 .,122 1 ..00 87 ..52 c
ATOM 4681 CB ASN A 609 22,,881 101. 372 -56,,432 1 ,,00 87 .,55 c
ATOM 4682 CG A S A 609 24..272 101.,213 -55. 866 1 ,.00 86,.63 c
ATOM 4683 OD1 ASN A 609 24 ..759 100,,095 -55. 696 1 ,.00 91 ,.91 0

ATOM 4684 D2 ASN A 609 24,,926 102. 333 -55,,573 1 ,,00 83.,04 N

ATOM 4685 O GLU A 610 23..210 97..373 -51.,526 1 ,.00 90..22 0

ATOM 4686 GLU A 610 22 ..298 98,,207 -54. 932 1 ,.00 90,.71 N

ATOM 4687 CA GLU A 610 22.,108 97..522 -53.,650 1 ,.00 86..20 C

ATOM 4688 C GLU A 610 23..049 98..023 -52.,556 1 ,.00 88..62 C

ATOM 4689 CB GLU A 610 22 .286 96,,0 -53. 812 1 ,.00 84 ,.23 C

ATOM 4690 CG GLU A 610 21.,198 95...303 -54.,627 1 ,.00 88..01 C

ATOM 4691 CD GLU A 610 21,,451 93..795 -54,,762 1 ,,00 86..54 C

ATOM 4692 O GLU A 610 22 .530 93,,335 -54. 330 1 ,.00 88 ,.90 O

ATOM 4693 OE2 GLU A 610 20..578 93.,073 -5 5 .,298 1 ..00 79..96 O

ATOM 4694 O GLU A 611 24,,111 100..646 -4 9 ,,584 1 ,,00 79..89 O

ATOM 4695 GLU A 6 1 23..658 99.,181 -52. 779 1 ,.00 91 ,.68

ATOM 4696 CA GLU A 611 24..545 99.,798 -51.,803 1 ..00 91 ..12 c
ATOM 4697 C GLU A 611 23,,733 100. 551 -50.,756 1 ,,00 83.,68 c
ATOM 4698 CB GLU A 6 1 2 ..517 100.,745 -52. 510 1 ,.00 90,.85 c
ATOM 4699 CG GLU A 611 26..797 101,,036 -51. 754 1 ,.00 97 ,,22 c
ATOM 4700 CD GLU A 611 27,,751 101. 905 -52,,558 1 ,,00100. ,9 c
ATOM 4701 OE1 GLU A 611 27..950 101.,617 -53.,761 1 ,.00103. .65 0

ATOM 4702 O 2 GLU A 6 28. 290 102,,883 -51. 991 1 ,.00104 ,.96 0

ATOM 4703 O ASN A 612 19.,510 101. 662 -49.,539 1 ,.00 83..49 0

ATOM 4704 N ASN A 612 22,,600 101..076 -51,,198 1 ,,00 86..01 N

ATOM 4705 CA ASN A 612 2 .751 101 ,,895 -50. 344 1 ,.00 86 ,.37 c
ATOM 4706 c ASN A 612 20..579 101.,108 -4 9 ..777 1 ..00 81 ..34 c
ATOM 4707 CB ASN A 612 21,,231 103..100 -51,,126 1 ,,00 86..35 c
ATOM 4708 CG ASK A 612 .236 103.,613 -52. 133 1 ,.00 87 ,.82 c
ATOM 4709 OD1 ASN A 612 23.,258 104.,194 -51.,766 1 ..00 89..39 0

ATOM 4710 D2 ASN A 612 21,,950 103. 404 -53,,414 1 ,,00 89.,08 N

ATOM 4711 O GLU A 613 18..151 99.,417 -47 .3 1 ,.00 81 ,.1 0

ATOM 4712 GLU A 613 20..775 99,,812 -4 9 .574 1 ,.00 82 ,.79 N

ATOM 4713 CA. GLU A 613 19,,693 98. 975 -49,,080 1 ,,00 84 .,16 C

ATOM 4714 C GLU A 613 19.,329 99.,365 -47 .,649 1 ,.00 80..91 C

ATOM 4715 CB GLU A 613 20..051 97,,478 -4 9 .165 1 ,.00 77 ,.25 c
ATOM 4716 CG GLU A 613 19.,566 96. 798 -50.,452 1 ,.00 80..38 c
ATOM 4717 CD GLU A 613 19.,967 95.,32 9 -50.,555 1 ,.00 88..79 c
ATOM 4718 OF.1 GLU A 613 19. 078 94,,453 -50. 446 1 ,.00 8 ,.15 0

ATOM 4719 OE2 GLU A 613 21.,170 95. 046 -50.,758 1 ,.00 93..92 0

ATOM 4720 N ASP A 614 20,,325 99. 645 -4 6 ,,810 1 ,,00 75..94 N

ATOM 4721 CA ASP A 614 20. 056 100,,092 -45. 442 1 ,.00 80 ,.52 C

ATOM 4722 c ASP A 614 19.,303 101.,443 -4 5 .,435 1 ..00 78..31 c
ATOM 4723 O ASP A 614 18,,353 101. 639 -44 ,,672 1 ,,00 72 ..14 0

ATOM 4724 CB A S A 614 21...35 9 100.,207 -44 .634 1 ,.00 74 ,. 0 c
ATOM 4725 CG ASP A 614 22..161 98.,895 -44 .,593 1 ..00 88..28 c
ATOM 4726 OD1 ASP A 614 21,,563 97. 797 -44 ,,523 1 ,,00 84 .,55 0



ATOM 4727 OD2 ASP A 614 23 408 8 961 -44 62 6 1 00 91 3 O
ATOM 4728 LE A 615 19 722 102 356 --4 6 304 1 00 78 52

ATOM 4729 CA LE A 615 163 103 700 -46 348 1 0 76 28 C
ATOM 4730 c ILE A 615 17 661 103 688 -46 664 1 00 77 56 c
ATOM 4731 O ILE A 615 8 104 206 -45 891 I 00 74 77 0
ATOM 4732 CB ILE A 615 904 104 570 -47 389 1 0 76 26 c
ATOM 4733 CGI ILE A 615 21 414 104 530 -47 148 1 00 82 10 c
ATOM 4734 CG ILE A 615 409 06 004 -47 344 I 00 83 05 c
ATOM 4735 GDI ILE A 615 22 225 105 157 -48 265 1 00 82 00 c
ATOM 4736 LEU A 6 1 292 103 091 -47 796 1 00 77 93
ATOM 4737 CA L A 6 6 5 897 103 032 -48 222 I 00 75 24 C
ATOM 4738 C LE A 616 15 050 102 137 -47 319 1 00 75 35 C
ATOM 4739 O LEU A 6 3 825 102 206 -47 343 1 00 72 3 O
ATOM 4740 CB LEU A 61 15 798 102 536 -49 662 1 00 72 71 c
ATOM 4741 CG LEU A 616 16 238 103 464 -50 795 1 00 75 0 c
ATOM 4742 C LEU A 6 6 6 784 102 669 -51 962 1 0 84 57 c
ATOM 4743 C D 2 LEU A 61 15 084 104 300 -51 269 1 00 79 46 c
ATOM 4744 N GLU A 617 5 698 01 281 -46 540 I 00 72 47 N
ATOM 4745 CA GLU A 617 4 980 100 453 -45 583 1 0 7 1 C
ATOM 4746 c GLU A 617 1 638 101 305 -44 379 1 00 74 71 c
ATOM 4747 0 GLU A 617 3 585 01 140 -43 766 I 00 75 00 0
ATOM 4748 CB GLU A 617 15 813 99 243 -45 167 1 00 72 71 c
ATOM 4749 CG GLU A 617 15 031 7 957 -45 046 1 00 73 59 c
ATOM 4750 C GLU A 6 7 4 31 7 707 -46 242 I 00 70 87 c
ATOM 4751 OE1 GLU A 617 1 586 97 857 -47 393 1 00 73 1 0
ATOM 4752 OE2 GLU A 617 95 7 97 366 -46 029 1 00 6 2 0
ATOM 4753 N ASP A 6 8 5 549 102 218 -44 059 I 00 74 4 N
ATOM 4754 CA ASP A 618 383 103 183 -42 985 1 00 72 66 C
ATOM 4755 C A P A 6 8 4 269 104 2 -43 289 1 00 7 59 c
ATOM 4756 O ASP A 618 13 540 104 628 -42 391 1 00 40 0
ATOM 4757 CB ASP A 618 16 707 103 905 -42 748 1 00 75 43 c
ATOM 4758 CG AS A 618 6 585 105 035 -41 762 1 0 69 27 c
ATOM 4759 OD2 ASP A 618 16 761 106 199 -42 164 1 00 71 58 0
ATOM 4760 OD1 ASP A 6 8 336 104 753 -40 58 I 00 75 84 0
ATOM 47 61 ILE A 6 9 4 131 104 552 -44 557 1 0 70 42
ATOM 4762 CA ILE A 619 13 112 105 5 -44 956 1 00 72 71 c
ATOM 4763 C ILE A 619 720 104 914 -44 870 I 00 70 79 c
ATOM 4764 O ILE A 619 10 827 105 514 -44 283 1 00 72 01 0
ATOM 4765 CB ILE A 6 3 337 106 027 -46 382 1 00 7 92 c
ATOM 4766 CGI ILE A 6 4 666 06 768 -46 469 I 00 76 66 c
ATOM 4767 CG2 ILE A 619 12 213 106 942 -46 805 1 00 2 c
ATOM 4768 GDI ILE A 6 4 903 107 437 -47 797 1 00 74 25 c
ATOM 4769 VAL A 620 11 534 103 735 -45 459 1 00 52

ATOM 4770 CA VAL A 620 0 250 103 059 -45 390 1 00 64 77 c
ATOM 4771 C VAL A 620 9 840 102 80 -43 936 1 0 64 30 c
ATOM 4772 O VAL A 620 8 661 102 855 -43 594 1 00 67 10 0
ATOM 4773 CB VAL A 620 0 270 01 74 7 -46 79 I 00 55 43 c
ATOM 4774 CGI VAL A 620 9 109 100 855 -45 787 1 0 58 c
ATOM 4775 CG2 VAL A 620 10 198 102 036 -47 643 1 00 56 52 c
ATOM 4776 N LEU A 62 0 8 102 570 -43 077 I 00 66 86 N
ATOM 4777 CA LEU A 621 10 559 102 306 - 1 663 1 00 65 3 c
ATOM 4778 c LEU A 621 9 971 103 5 -40 938 1 00 73 7 c
ATOM 4779 0 LEU A 621 8 965 103 385 -40 239 I 00 75 46 0
ATOM 4780 CB LEU A 621 11 833 101 866 -40 950 1 00 63 68 c
ATOM 4781 CG LEU A 62 584 101 596 -39 474 1 00 6 50 c
ATOM 4782 CD1 LEU A 621 0 465 100 588 -39 3 6 I 00 5 83 c
ATOM 4783 CD2 LEU A 621 12 851 101 103 -38 844 1 00 0 58 c
ATOM 4784 T R A 622 0 593 104 684 -4 099 1 00 73 4

ATOM 4785 CA THR A 622 10 088 105 901 -40 467 1 00 71 43 c
ATOM 4786 C THR A 622 8 803 106 404 - 146 1 00 73 50 c
ATOM 4787 O THR A 622 8 055 107 74 -40 553 1 0 79 67 0
ATOM 4788 CB R A 622 11 154 107 031 -40 455 1 00 49 c
ATOM 4789 OG1 THR A 622 6 107 272 - 783 I 00 62 97 0



ATOM 4790 CG2 THR A 622 12..337 106..671 -3 9 ..556 1 ..00 64 ..99 c
ATOM 47 91 LEU A 623 8 ,,543 105..962 --42.,376 1 ,.00 71 ..19

ATOM 4792 CA LE A 62 3 7 ...30 9 106.,317 -43 .092 I ..00 74 ,.33 c
ATOM 4793 c LEU A 623 6 ..147 105.,357 -42 .,764 1 ..00 76..44 c
ATOM 47 94 0 LEU A 623 4 ,,97 9 105. 657 -43 .,047 1 ,.00 73.,64 0

ATOM 4795 CB LEU A 62 3 7 ..531 106.,334 -44 .616 I ..00 73,.05 c
ATOM 4796 CG LEU A 62 3 8 ..388 107 .,383 -45 .344 1 ,.00 73..56 c
ATOM 47 97 GDI LEU A 623 8 ,,535 107. 017 -4 6 .,813 1 ,.00 73., 4 c
ATOM 47 98 CD2 LEU A 623 7 ..814 108.,782 -4 5 .,218 1 ,.00 76..13 c
ATOM 4799 THR A 62 4 6 ..480 104.,196 -42. 197 1 ,.00 73..34

ATOM 4800 CA THR A 624 5 ,,490 103..237 - 1 .,705 1 ,.00 72 ..31 C

ATOM 4801 C THR A 624 5 ..233 103..488 -4 0 .,209 1 ,.00 76..19 C

ATOM 4802 O THR A 624 4 .239 103.,031 -3 9 .637 1 ,.00 75 ,.1 0

ATOM 4803 CB THR A 624 5 ..962 101.,772 - 1 .,938 1 ..00 66..85 c
ATOM 4804 OG1 THR A 624 .,031 101..507 -4 3 .,346 1 ,.00 65..76 0

ATOM 4805 CG2 T R A 62 4 5 ..009 100.,765 -41 .297 I ..00 63,.35 c
ATOM 4806 LEU A 62 5 6 ..126 104.,254 -3 9 .,591 1 ..00 74 ..53

ATOM 4807 CA. LEU A 625 6 ,,113 104 .442 -.38.,150 1 ,.00 76..19 C

ATOM 4808 C LEU A 62 5 5 ..445 105.,754 -37. 745 I ..00 77 ,.20 C

ATOM 4809 O LEU A 62 5 4 ..585 105.,786 -3 6 .864 1 ,.00 79,.65 O

ATOM 4810 CB LEU A 625 7 ,,543 104 ..392 -.37.,615 1 ,.00 79..13 C

ATOM 4811 CG LEU A 62 5 7 ..757 103..774 -3 6 .,235 1 ,.00 76..15 c
ATOM 4812 CD2 LEU A 62 5 9 ..228 103.,779 -35. 884 1 ,.00 76 ,.25 c
ATOM 4813 CD1 LEU A 62 5 7 ,,202 102..372 -.3 6 .,205 1 ,.00 66..58 c
ATOM 4814 PHE A 62 6 5 ..843 106..836 -38.,402 1 ,.00 81 ..57

ATOM 4815 CA PHE A 62 6 5 ..34 6 108.,168 -38. 070 1 ,.00 76 ,.50 C

ATOM 4816 C PHE A 62 6 4 ,,393 108..690 -.3 9 .,145 1 ,.00 79 ..82 C

ATOM 4817 O PHE A 626 4 .,664 108..575 -4 0 .,339 1 ,.00 77 ..06 0

ATOM 4818 CB PHE A 62 6 6 .523 109.,132 -37. 878 1 ,.00 73 ,.41 c
ATOM 4819 CG PHE A 626 7 .,567 108.,615 -3 6 .,935 1 ..00 73..71 c
ATOM 4820 CD1 PHE A 626 7 .,370 108..673 -35.,570 1 ,.00 70..46 c
ATOM 4821 CD2 P E A 62 6 8 ..733 108.,042 -37. 4 I ..00 74 ,.13 c
ATOM 4822 CE1 PHE A 626 8 ..322 108.,188 -3 .,694 1 ..00 73..83 c
ATOM 4823 CE2 PHE A 626 9 ,,690 107 .551 -.3 6 .,551 1 ,.00 72 ..85 c
ATOM 4824 CZ P E A 62 6 ..487 107 .,619 -35. 189 I ..00 76,.38 c
ATOM 4825 O GLU A 62 7 2 ..202 Ill .,989 -40 .709 1 ,.00 76 ,.05 0

ATOM 4826 N GLU A 62 7 3 ,,271 0 9 .257 -.38.,712 1 ,.00 84 .,39
ATOM 4827 CA GLU A 627 2 .,297 109.,834 -3 9 .,633 1 ,.00 85..89 c
ATOM 4828 C GLU A 62 7 2 .486 .,345 -3 9 .694 1 ,.00 81 ,.20 c
ATOM 4829 CB GLU A 62 7 0 ,,873 0 ..493 -.3 9 .,191 1 ,.00 85..24 c
ATOM 4830 CG GLU A 62 7 0 ,,598 109..923 -37.,759 1 ,.00 85..69 c
ATOM 4831 CD GLU A 62 7 -0. 818 109.,648 -37. .300 1 ,.00 84 ,.62 c
ATOM 4832 OE1 GLU A 627 --1 .,674 109.,259 -38..127 1 ..00 80..60 0

ATOM 4833 OE2 GLU A 62 7 -1 .,081 109..820 -3 6 .,091 1 ,.00 84 ..80 0

ATOM 4834 O A S A 62 8 5 ..407 113.,472 -3 9 .265 I ..00 83,.73 0

ATOM 4835 ASP A 628 2 ..982 Ill .,894 -38.,591 1 ..00 81 ..07

ATOM 4836 CA. ASP A 628 3 ,,158 113. 332 -.38.,450 1 ,.00 8 ..85 C

ATOM 4837 C A S A 62 8 4 ..254 113.,880 -3 9 . .37 0 I ..00 84 ,.62 c
ATOM 4838 CB ASP A 62 8 3 .474 113.,665 -3 6 ..998 1 ,.00 79,.78 c
ATOM 4839 CG ASP A 628 3 ,,528 115. 153 -.3 6 .,744 1 ,.00 88..28 c
ATOM 4840 OD1 ASP A 62 8 2 .,770 115..895 -37.,415 1 ,.00 90..71 0

ATOM 4841 OD2 ASP A 62 8 4 ..325 115.,578 -35. 879 1 ,.00 82 ,.08 0

ATOM 4842 O ARG A 629 7 ,,070 116..211 - 1 .,239 1 ,.00 90..62 0

ATOM 4843 ARG A 62 9 3 .,890 114 ..807 -4 0 .,259 1 ,.00 88..64

ATOM 4844 CA ARG A 629 4 .825 115.,357 -41 .246 1 ,.00 86 ,. C

ATOM 4845 C ARG A 629 6 ,,014 116. 088 -40.,616 1 ,.00 89..20 c
ATOM 4846 CB ARG A 629 4 .,102 116..303 -42.,202 1 ,.00 87 ..15 c
ATOM 4847 O GLU A 6.30 9 .088 1 .,161 -38. 046 1 ,.00 87 ,.04 0

ATOM 4848 GLU A 630 5 .,851 116.,574 -3 9 .,390 1 ..00 85..53

ATOM 484 9 CA GLU A 630 .,97 9 117 ..150 -38.,668 1 ,.00 84 ..27 c
ATOM 4850 C GLU A 6.30 7 ..860 116.,041 -38. 084 I ..00 87 ,.28 c
ATOM 4851 CB GLU A 630 6 ..499 118.,090 -37.,561 1 ..00 88..89 c
ATOM 4852 O M A 631 9 ,,773 112 .473 -.37.,883 1 ,.00 87 .,18 0



ATOM 4853 MET A 631 7 231 114 958 -37 634 1 00 0 0 6

ATOM 4854 CA MET A 631 7 964 113 82 4 --37 072 1 00 85 2 5 C

ATOM 4855 C ME A 631 8 752 1 3 3 -38 157 1 0 85 C

ATOM 4856 CB MET A 631 7 014 112 83 9 -3 6 375 1 00 83 2 9 c
ATOM 4857 CG MET A 631 6 369 3 .38 6 -35 099 I 00 87 45 C

ATOM 4858 S ME A 631 5 752 112 2 4 -33 969 1 0 76 7 S

ATOM 4859 CE ME A 631 7 295 111 359 -3 3 510 1 00 73 08 c
ATOM 4860 O LE A 632 .1 355 1 2 885 -40 754 I 00 83 48 0

ATOM 4861 LE A 632 8 259 113 218 -3 9 38 9 1 00 87 08

ATOM 48 62 CA ILE A 632 8 964 112 699 -40 553 1 00 84 42 c
ATOM 4863 C ILE A 632 0 2 68 3 474 -40 745 I 00 87 2.1 c
ATOM 4864 CB ILE A 632 8 107 112 800 - 1 82 4 1 00 80 85 c
ATOM 4865 CGI ILE A 6.32 6 800 112 02 3 -4 653 1 00 83 87 c
ATOM 4866 CG2 ILE A 632 8 872 112 308 -43 02 4 1 00 81 72 c
ATOM 48 67 CD1 ILE A 632 6 968 110 641 - 078 1 00 79 54 c
ATOM 4868 O GLU A 6.33 3 596 1 5 252 -40 65 1 0 76 67 0

ATOM 48 69 GLU A 633 10 138 114 797 -40 869 1 00 8

ATOM 4870 CA. GLU A 633 .1 266 5 714 -4.1 025 I 00 83 07 c
ATOM 4871 C GL A 6.33 487 1 5 396 -40 142 1 0 8 50 c
ATOM 4872 CB GLU A 633 10 799 117 142 -40 747 1 00 81 4 3 c
ATOM 4873 O GLU A 634 5 259 3 562 -.37 74 I 00 86 8 9 0

ATOM 4874 GLU A 63 12 280 115 285 -38 832 1 00 81 50

ATOM 4875 CA GLU A 634 1 3 382 115 080 -37 88 6 1 00 82 45 c
ATOM 4876 C GLU A 634 4 051 3 701 -.37 992 I 00 87 74 c
ATOM 4877 CB GLU A 63 12 887 115 291 -3 6 453 1 00 82 17 c
ATOM 4878 O A.P.G A 6.35 4 668 10 9 952 -40 273 1 00 9.1 7 0

ATOM 4879 N ARG A 63 3 274 2 6 -.38 350 I 00 8 .34 N

ATOM 4880 CA ARG A 63 3 820 111 331 -38 478 1 00 8 34 c
ATOM 4881 C ARG A 6.35 4 283 .1 070 -3 9 922 1 00 85 47 c
ATOM 4882 CB ARG A 635 2 788 110 289 -38 02 7 1 00 75 7 6 c
ATOM 4883 O LEU A 63 6 1 6 156 113 292 -43 58 5 1 00 80 02 0

ATOM 4884 LEU A 6.3 6 4 259 112 5 -40 747 1 0 8 80

ATOM 4885 CA LEU A 63 6 1 702 112 022 -42 137 1 00 81 99 c
ATOM 4886 C LEU A 63 6 5 808 3 045 -42 425 I 00 85 .30 c
ATOM 4887 CB LEU A 6.3 6 3 517 112 237 -43 087 1 0 83 66 c
ATOM 4888 CG LEU A 63 6 1 3 387 111 331 -44 317 1 00 83 11 c
ATOM 4889 CD1 LEU A 63 6 3 440 0 9 862 -43 9 3 I 00 83 2 c
ATOM 4890 CD2 LEU A 63 6 12 104 111 628 -4 5 081 1 00 78 10 c
ATOM 4891 O LYS A 6.37 114 115 368 -42 832 1 00 87 70 0

ATOM 48 92 N LYS A 637 6 35 9 3 614 -4.1 34 9 I 00 8 6 N

ATOM 4893 CA LYS A 637 7 290 114 745 - 404 1 00 87 75 c
ATOM 4894 C LYS A 6.37 8 573 1 4 472 -42 184 1 00 85 2 3 c
ATOM 48 95 CB LYS A 637 17 656 115 188 -3 9 982 1 00 8 07 c
ATOM 4896 O THR A 638 2 1 22 7 113 214 -44 97 3 1 00 7 96 0

ATOM 4897 THR A 6.38 068 1 3 243 -42 12 4 1 0 88 70

ATOM 48 98 CA R A 638 2 0 344 112 923 -42 763 1 00 8 5 6 c
ATOM 48 99 C THR A 638 2 0 249 1 2 926 -44 283 I 00 88 00 c
ATOM 4900 CB THR A 6.38 2 0 877 111 555 -42 .303 1 0 85 61 c
ATOM 4901 OG1 THR A 638 1 9 817 1 0 590 -42 330 1 00 84 45 0

ATOM 4902 CG2 R A 638 2.1 430 654 -40 893 I 00 88 64 c
ATOM 4903 O TYR A 63 9 1 9 457 114 305 -4 7 512 1 00 86 3 6 0

ATOM 4904 TYR A 639 1 9 067 112 626 -44 801 1 00 83 78

ATOM 4 05 CA YR A 63 9 8 917 2 .34 5 -46 217 I 00 81 2 3 C

ATOM 4906 C TYR A 63 9 18 573 113 596 -4 7 028 1 00 86 0 C

ATOM 4907 CB TYR A 6.3 9 7 850 .1 266 -46 4 1 00 77 07 C

ATOM 4 08 CG YR A 63 9 8 2 9 10 9 95 6 -45 690 I 00 81 2 8 c
ATOM 4909 CD1 TYR A 63 9 7 118 109 032 -45 47 9 1 00 79 45 c
ATOM 49.10 CD2 TYR A 6.3 9 401 10 9 640 -45 232 1 00 8.1 63 c
ATOM 4911 CE1 TYR A 639 17 364 107 83 6 -44 830 1 00 78 97 c
ATOM 4912 CE2 TYR A 63 9 1 9 650 108 449 -44 581 1 00 80 4 c
ATOM 4913 C TYR A 6.3 9 8 628 107 551 -44 .383 1 0 77 4 c
ATOM 4914 OH TYR A 639 18 871 10 6 361 -43 743 1 00 75 43 0

ATOM 4915 N ASP A 644 848 1 6 513 -53 54 I 00 96 73



ATOM 4 1 6 CA ASP A 6 4 4 1 6 6 8 1 1 1 7 7 9 0 -52 8 6 7 1 00 7 1 6 c
ATOM 4 9 1 7 C ASP A 6 4 4 1 1 9 4 1 1 8 1 2 9 --52 6 6 4 1 00100 7 1 C
ATOM 4 9 1 8 O AS A 6 4 4 1 4 3 3 4 1 7 2 4 9 -52 7 3 1 1 0 9 8 5 9 0
ATOM 4 9 1 9 CB ASP A 6 4 4 17 3 9 1 1 1 8 8 9 6 - 5 3 652 1 00 8 5 8 c
ATOM 4 9 2 0 CG ASP A 6 4 4 7 7 9 5 1 2 0 0 7 9 -52 7 7 5 1 0 0 1 0 2 8 4 c
ATOM 4 9 2 1 OD2 AS A 6 4 4 1 6 8 9 6 1 2 0 7 5 4 -52 2 2 5 1 0 1 0 4 5 6 0
ATOM 4 922 OD1 ASP A 6 4 4 1 9 0 1 2 1 2 0 3 4 3 -52 6 4 6 1 00 9 6 6 1 0
ATOM 4 9 2 3 N ASP A 6 4 5 4 9 0 9 1 4 4 -52 4 5 0 1 00 0 8 N
ATOM 4 9 2 4 CA ASP A 6 4 5 1 3 6 5 6 1 1 9 882 - 5 1 8 4 2 1 00 9 7 2 8 c
ATOM 4 9 2 5 c ASP A 6 4 5 1 2 3 4 1 1 1 9 5 2 1 -52 5 5 1 1 00 9 7 7 4 c
ATOM 4 9 2 6 0 ASP A 6 4 5 1 3 1 6 1 9 3 9 6 - 5 1 8 8 8 1 00 9 8 4 6 0
ATOM 4 9 2 7 CB ASP A 6 4 5 1 3 7 1 6 1 2 1 4 0 6 - 5 1 6 7 3 1 00 9 8 8 2 c
ATOM 4 9 2 8 N LYS A 6 4 6 1 2 3 4 7 1 3 7 6 - 5 3 8 7 5 1 00 9 8 5 N
ATOM 4 9 2 9 CA LYS A 6 4 6 1 1 1 1 6 1 1 0 1 8 - 5 5 9 3 1 00 7 5 8 c
ATOM 4 9 3 0 C LYS A 6 4 6 1 0 7 6 3 1 1 7 5 6 7 - 5 4 3 2 3 1 00 7 8 8 C
ATOM 4 9 3 1 O LYS A 6 4 6 9 5 8 9 1 7 1 8 0 - 5 4 302 1 0 9 3 O
ATOM 4 3 2 CB LYS A 6 4 6 1 1 2 6 5 1 1 2 4 1 - 5 6 1 0 2 1 00 2 8 7 c
ATOM 4 9 3 3 CG LYS A 6 4 6 0 0 8 1 8 7 4 4 - 5 6 9 4 1 00 8 8 3 6 c
ATOM 4 9 3 4 C LYS A 6 4 6 1 0 5 8 1 8 3 2 6 - 5 8 3 1 0 9 4 4 7 c
ATOM 4 9 3 5 CE LYS A 6 4 6 9 3 4 6 1 1 7 8 4 0 - 5 9 1 5 0 1 00 8 2 4 c
ATOM 4 9 3 6 LYS A 6 4 6 9 6 5 6 1 7 9 3 0 - 6 0 6 0 0 1 00 74 9 3 N
ATOM 4 9 3 7 O VAL A 6 4 7 1 0 3 3 4 1 1 4 2 1 6 -52 2 6 9 1 00 9 1 7 0 0
ATOM 4 3 8 VAL A 6 4 7 1 1 8 0 8 1 1 7 7 2 - 5 1 1 6 1 00 7 5 N
ATOM 4 9 3 9 CA VAL A 6 4 7 1 6 7 6 1 3 4 3 - 5 3 8 9 4 1 00 3 6 C
ATOM 4 9 4 0 C VAL A 6 4 7 1 1 1 9 4 1 1 5 0 6 7 -52 4 7 6 1 00 92 5 2 C
ATOM 4 9 4 1 CB VAL A 6 4 7 1 3 0 0 1 4 62 - 5 4 1 4 0 1 00 9 7 0 7 C
ATOM 4 9 4 2 CGI VAL A 6 4 7 2 8 2 6 1 3 1 2 0 - 5 4 0 2 8 1 00 9 6 8 9 C
ATOM 4 9 4 3 CG2 VAL A 6 4 7 1 3 5 6 3 1 1 4 9 8 9 - 5 5 5 1 4 1 00 9 6 8 C
ATOM 4 9 4 4 O MET A 6 4 8 9 2 8 1 1 5 5 4 6 - 4 8 8 9 1 1 00 92 1 8 O
ATOM 4 9 4 5 MET A 6 4 8 1 1 7 3 6 1 1 5 8 0 3 - 5 1 5 1 0 1 00 3 1 0 N
ATOM 4 9 4 6 CA ME A 6 4 8 1 1 3 6 0 1 1 5 6 4 6 - 5 0 1 0 2 1 00 9 4 3 7 C
ATOM 4 9 4 7 C ME A 6 4 8 9 9 0 1 1 6 0 2 8 - 4 9 8 3 9 1 0 9 4 1 6 C
ATOM 4 9 4 8 CB MET A 6 4 8 1 2 2 7 5 1 1 4 8 6 - 4 9 2 0 7 1 00 2 c
ATOM 4 9 4 9 CG M A 6 4 8 2 2 3 9 1 1 6 1 0 1 - 4 7 7 3 7 1 00 8 7 8 c
ATOM 4 9 5 0 S ME A 6 4 8 1 3 2 3 9 1 4 6 3 7 - 4 7 3 7 8 1 0 1 0 7 06 s
ATOM 4 1 CE ME A 6 4 8 1 9 0 5 1 1 5 2 3 1 - 4 7 6 8 4 1 00 8 1 8 2 c
ATOM 4 9 5 2 N LYS A 6 4 9 9 3 6 3 1 1 6 9 0 - 5 0 6 7 4 1 00 9 6 2 N
ATOM 4 9 5 3 CA LYS A 6 4 9 7 982 1 1 7 3 5 3 - 5 0 5 2 8 1 00100 3 c
ATOM 4 9 4 C LYS A 6 4 9 7 0 4 8 1 2 2 2 - 5 0 932 1 00 9 8 8 c
ATOM 4 5 O LYS A 6 4 9 5 9 7 9 1 1 6 0 4 0 - 5 0 3 4 0 1 00 8 9 0
ATOM 4 9 5 6 CB LYS A 6 4 9 7 7 1 0 1 1 8 6 1 0 - 5 1 3 6 9 1 00 9 6 3 c
ATOM 4 9 5 7 N GLN A 6 0 7 4 6 1 1 5 4 6 0 - 5 1 9 4 0 1 00 9 0 1 6 N
ATOM 4 5 8 CA GLN A 6 5 0 6 6 8 1 1 1 4 3 2 1 -52 3 9 6 1 00 2 8 c
ATOM 4 9 5 9 C GLN A 6 5 0 6 8 9 0 1 1 3 1 3 5 - 5 1 4 5 3 1 00 9 1 6 2 C
ATOM 4 9 6 0 O GL A 6 5 0 6 1 8 8 1 1 2 1 2 6 - 5 1 5 5 1 0 92 8 1 O
ATOM 4 9 6 1 CB GLN A 6 5 0 7 0 6 1 1 1 3 9 4 6 - 5 3 832 1 00 8 9 5 3 c
ATOM 4 9 62 N LEU A 6 5 1 7 8 3 3 1 3 2 7 9 - 5 0 5 2 1 00 8 7 2 7 N
ATOM 4 9 6 3 CA LE A 6 5 1 8 2 4 3 1 1 2 1 7 0 - 4 9 6 6 4 1 0 8 8 7 9 C
ATOM 4 9 6 4 c LEU A 6 5 1 7 6 6 6 1 1 2 2 1 9 - 4 8 2 4 6 1 00 8 9 9 5 c
ATOM 4 9 6 5 0 LEU A 6 5 1 7 2 3 1 1 4 - 4 7 7 2 0 1 00 9 0 4 6 0
ATOM 4 9 6 6 CB LEU A 6 5 1 9 7 7 0 1 1 2 1 0 5 - 4 9 5 8 5 1 00 9 1 c
ATOM 4 9 6 7 CG LEU A 6 5 1 1 0 4 0 0 1 1 0 7 7 0 - 4 9 1 5 8 1 00 9 1 6 8 c
ATOM 4 9 6 8 CD1 LEU A 6 5 1 0 3 5 9 1 0 9 7 2 3 - 5 0 2 7 6 1 00 2 4 5 c
ATOM 4 9 6 9 CD2 LEU A 6 5 1 1 1 8 1 8 1 1 0 9 8 3 - 4 8 682 1 00 8 3 0 1 c
ATOM 4 9 7 0 O LYS A 652 5 0 2 4 1 1 2 8 3 1 - 4 5 302 1 00 9 8 9 0
ATOM 4 9 7 1 N LYS A 652 7 6 6 3 1 3 3 9 4 - 4 7 62 1 1 00 3 7 5 N
ATOM 4 9 7 2 CA LYS A 652 7 0 9 3 1 1 3 5 2 9 - 4 6 2 8 2 1 00 8 7 5 7 c
ATOM 4 9 7 3 C LYS A 652 5 6 1 2 1 3 1 8 3 - 4 6 3 2 1 00 8 3 c
ATOM 4 9 7 4 CB LYS A 652 7 2 9 6 1 1 4 9 4 0 - 4 5 7 3 3 1 00 8 6 1 c
ATOM 4 9 7 5 CG LYS A 652 8 7 4 4 1 1 5 3 7 9 - 4 5 6 5 8 1 00 8 7 8 6 c
ATOM 4 9 7 6 C LYS A 652 9 1 2 7 1 5 8 0 5 - 4 4 2 4 7 1 0 8 9 7 0 c
ATOM 4 9 7 7 CE LYS A 652 1 0 0 1 1 1 1 7 0 4 6 - 4 4 2 5 6 1 00 8 2 0 c
ATOM 4 9 7 8 LYS A 6 5 2 9 2 6 6 1 8 2 6 1 - 4 4 7 7 1 00 9 3 9 9 N



ATOM 4979 O ARG A 653 2 ..338 110..883 -47 ..549 1 ..00 92 ..01 O

ATOM 4980 ARG A 653 5 ,,025 113..269 --4 7 .,510 1 ,.00 83..65

ATOM 4981 CA ARG A 653 3 ..630 112.,907 -47 ..728 1 ..00 86,.07 C

ATOM 4 82 c ARG A 653 3 ..405 Ill ..389 -47 ..901 1 ..00 91 ..45 c

ATOM 4983 CB ARG A 653 3 ,,083 113. 654 -48 .,949 1 ,.00 83..31 c

ATOM 4984 O ARG A 654 5 ..405 107 .,854 -47 ..046 1 ..00 84 ,.09 0

ATOM 4985 ARG A 654 4 ..386 110.,656 -48 ..433 1 ,.00 84 ,.86

ATOM 4986 CA. ARG A 654 4 ,,197 0 9 .215 -48 .,619 1 ,.00 84 ..47 C

ATOM 4987 C ARG A 654 4 ..358 108..457 -47 .,305 1 ,.00 87 ..11 C

ATOM 4988 CB ARG A 654 5 ..170 108.,651 -4 9 ..659 1 ,.00 86,.87 c

ATOM 4989 CG ARG A 654 5 ,,083 107..121 -49.,855 1 ,.00 83..63 c

ATOM 4990 CD ARG A 654 3 ..923 106..716 -50.,736 1 ,.00 82 ..74 c

ATOM 499 E ARG A 654 4 .023 107 .,389 -52. 027 1 ,.00 90 ,.96

ATOM 4992 C ARG A 65 3 ..309 107 ..077 -53.,104 1 ..00 88..12 c

ATOM 4993 H 1 ARG A 654 2 .,432 106..081 -53.,061 1 ,.00 88..35

ATOM 4994 2 ARG A 654 3 ..481 107 .,761 -54..22 7 1 ..00 87 ,.96

ATOM 4995 O ARG A 655 1 ..521 106..321 -4 6 ..056 1 ..00 80..09 O

ATOM 4996 N ARG A 655 3 ,,321 108. 489 -4 6 .,472 1 ,.00 85..84 N

ATOM 4997 CA ARG A 655 3 ..316 107 .,708 -45 ..240 1 ..00 78,.00 C

ATOM 4998 c ARG A 655 2 ..61 106.,364 -45 ..480 1 ,.00 77 ,.71 c

ATOM 4999 CB ARG A 655 2 ,,644 108. 490 -44 .,110 1 ,.00 79..73 c

ATOM 5000 O TYR A 656 2 ..382 103.,861 -42.,858 1 ,.00 69..54 0

ATOM 5001 TYR A 656 3 ..263 105.,27 7 -45 ..053 1 ,.00 65,.34

ATOM 5002 CA T R A 656 2 ,,754 103..912 -45 .,231 1 ,.00 68..50 C

ATOM 5003 C TYR A 656 2 ..149 103..346 -4 3 .,954 1 ,.00 67 ..26 C

ATOM 5004 CB TYR A 656 3 .870 102.,943 -45. 676 1 ,.00 66 ,.37 C

ATOM 5005 CG TYR A 656 4 ,,369 103..107 -47 .,083 1 ,.00 62 ..93 C

ATOM 5006 CD1 TYR A 656 3 ,,566 102..785 -4 8 .,165 1 ,.00 69..18 C

ATOM 5007 CD2 TYR A 656 5 .657 103.,555 -47 ..333 1 ,.00 67 ,.77 C

ATOM 5008 CE1 TYR A 656 4 ..02 6 102.,923 -4 9 ..468 1 ..00 70..40 c

ATOM 5009 CE2 TYR A 656 .,129 103..692 -4 8 .,624 1 ,.00 71 ..62 c

ATOM 5010 CZ TYR A 656 5 ...311 103.,376 -4 9 ..691 1 ..00 70,.83 c

ATOM 5011 OH TYR A 656 5 ..775 103.,507 -50..980 1 ..00 72 ..33 0

ATOM 5012 O TH.R A 657 0 ,,893 99. 549 -44 .,243 1 ,.00 56..59 0

ATOM 5013 THR A 657 1 ..425 102..240 -44 ..098 1 ..00 60,.84

ATOM 5014 CA THR A 657 0 ..825 101.,568 -42..952 1 ,.00 61 ,.76 c

ATOM 5015 C TH.R A 657 0 ,,959 100. 040 -43 .,126 1 ,.00 55..95 c

ATOM 5016 CB THR A 657 -0..681 102.,008 -42.,764 1 ,.00 58..00 c

ATOM 5017 OG1 THR A 657 - ..307 101.,22 7 -41 .741 1 ,.00 61 ,.05 0

ATOM 5018 CG2 THR A 657 -1 ,,479 101..849 -44 .,054 1 ,.00 49 ..90 c

ATOM 5019 O GLY A 658 3 ,,616 97..765 -42.,151 1 ,.00 60..03 0

ATOM 5020 GLY A 658 .168 99.,310 -42 .029 1 ,.00 51 ,.22

ATOM 5021 CA GLY A 658 1 ..208 97.,860 -42 .,067 1 ..00 53..33 c

ATOM 5022 C GLY A 658 2 .,573 97..22 4 - 1 .,781 1 ,.00 58..27 c

ATOM 5023 O TRP A 659 2 ..530 93.,294 -41 ..205 1 ..00 53,.16 0

ATOM 5024 TRP A 659 2 ..551 96.,072 -41 ..116 1 ..00 47 ..84

ATOM 5025 CA. TRP A 659 3 ,,748 95. .32 0 -40.,782 1 ,.00 50..45 c

ATOM 5026 C TRP A 659 3 ..617 93.,870 -41 ..269 1 ..00 56,.16 c

ATOM 5027 CB TRP A 659 3 ..986 95.,359 -3 9 ..279 1 ,.00 54 ,.13 c

ATOM 5028 CG TRP A 659 4 ,,104 96. 744 -.38.,793 1 ,.00 57 ..26 c

ATOM 5029 CD1 TRP A 659 3 ..086 97.,569 -38.,401 1 ,.00 51 ..95 c

ATOM 5030 CD2 TRP A 659 5 ..310 97.,498 -38..660 1 ,.00 54 ,. 7 c

ATOM 5031 NE1 TRP A 659 3 ,,589 98..781 -.38.,028 1 ,.00 57 ..72 N

ATOM 5032 CE2 TRP A 659 4 ..952 98..769 -38.,181 1 ,.00 58..57 c

ATOM 5033 CE3 TRP A 659 6 .662 97.,220 -38. 900 1 ,.00 56 ,.48 c

ATOM 5034 CZ2 TRP A 659 5 ,,896 9 ..765 -.37.,935 1 ,.00 60..82 c

ATOM 5035 CZ3 TRP A 659 7 .,599 98..204 -38.,655 1 ,.00 51 ..89 c

ATOM 5036 CH2 TRP A 659 7 .215 99.,462 -38. 180 1 ,.00 58 ,.39 c

ATOM 5037 O GLY A 660 4 ..702 91.,079 -40 ..168 1 ..00 53..74 0

ATOM 5038 GLY A 660 4 .,72 6 93..291 - 1 .,739 1 ,.00 53..91

ATOM 5039 CA GLY A 660 4 ..742 91.,977 -42 ...366 1 ..00 48,.09 c

ATOM 5040 c GLY A 660 4 ..860 90.,856 -41 ..353 1 ..00 49..80 c

ATOM 5041 0 ARG A 661 6 ,,865 87. 268 -.3 9 .,67 9 1 ,.00 54 ..13 0



ATOM 50 2 ARG A 661 5 138 89 644 -41 805 1 00 44 59

ATOM 5043 CA ARG A 661 5 202 88 521 --4 0 883 1 00 50 58 C
ATOM 5044 C ARG A 66 6 640 88 01 -40 559 1 0 52 43 C
ATOM 504 5 CB ARG A 661 4 421 87 329 -41 446 1 00 51 17 c
ATOM 5046 CG ARG A 661 2 984 87 673 - 9 3 I 00 50 86 C
ATOM 5047 C ARG A 66 1 998 87 783 -40 739 1 0 49 77 C
ATOM 5048 E ARG A 661 1 993 86 571 -39 928 1 00 57 55
ATOM 5049 C ARG A 661 1 42 3 86 455 -38 733 I 00 58 48 C
ATOM 5050 1 ARG A 661 0 804 87 494 -38 175 1 00 51 56
ATOM 5051 H2 ARG A 661 1 482 8 293 -38 089 1 00 51 15
ATOM 5052 O L A 662 9 875 0 413 -41 396 I 00 53 20 O
ATOM 5053 LE A 662 7 618 88 695 - 1 236 1 00 52 30
ATOM 5054 CA L A 662 8 997 88 201 -4 134 1 00 57 50 C
ATOM 5055 c LEU A 662 10 016 89 308 -40 886 1 00 52 18 c
ATOM 5056 CB LEU A 662 9 381 87 418 -42 409 1 00 50 96 c
ATOM 5057 CG LEU A 62 8 505 86 223 -42 794 1 0 49 41 c
ATOM 5058 CD1 LEU A 662 8 989 85 566 -44 054 1 00 58 15 c
ATOM 5059 CD2 LEU A 662 8 453 85 2 5 - 68 I 00 53 2 c
ATOM 5060 SER A 663 1 050 89 002 -40 106 1 0 56 50
ATOM 5061 CA SER A 663 12 119 89 970 -39 851 1 00 57 48 c
ATOM 5062 C SER A 663 3 090 0 075 - 003 I 00 52 35 c
ATOM 5063 O SER A 663 13 045 89 288 - 1 933 1 00 53 10 0
ATOM 50 64 CB SER A 663 12 900 89 613 -38 588 1 00 55 51 c
ATOM 5065 OG SER A 663 3 32 6 88 281 -38 634 I 00 53 79 0
ATOM 5066 ARG A 664 13 948 91 081 -40 920 1 00 55 71

ATOM 5067 CA ARG A 664 067 9 296 -4 837 1 00 54 49 c
ATOM 5068 C ARG A 664 6 6 0 263 -41 630 I 00 5 48 c
ATOM 5069 O ARG A 664 737 89 711 -42 581 1 00 59 8 0
ATOM 5070 CB ARG A 664 599 92 707 -4 638 1 00 54 68 c
ATOM 5071 CG ARG A 664 16 667 93 129 -42 594 1 00 61 74 c
ATOM 5072 CD ARG A 664 7 202 450 -42 135 1 00 6 33 c
ATOM 5073 NE ARG A 664 8 031 95 097 -43 134 1 0 69 96
ATOM 5074 C ARG A 664 18 421 96 361 -43 037 1 00 75 69 c
ATOM 5075 ARG A 664 8 044 7 082 - 2 I 00 70 34 N
ATOM 5076 2 ARG A 664 175 96 905 -43 9 1 0 77 44

ATOM 5077 LYS A 665 16 524 0 019 -40 366 1 00 51 35
ATOM 5078 CA. LYS A 665 7 5 4 89 045 -39 978 I 00 56 07 C
ATOM 507 9 C LYS A 665 17 170 87 713 -40 608 1 00 63 82 C
ATOM 5080 O LYS A 665 8 047 86 974 -4 053 1 00 8 8 O
ATOM 5081 CB LYS A 665 7 575 88 892 -38 453 I 00 57 7 C
ATOM 5082 CG LYS A 665 8 971 88 756 -37 9 1 00 62 62 C
ATOM 5083 CD LYS A 665 19 026 87 861 -36 707 1 00 63 7 c
ATOM 5084 CE LYS A 665 20 456 87 788 -36 192 1 00 72 29 c
ATOM 5085 Z LYS A 665 20 588 86 976 -34 955 1 00 82 7

ATOM 5086 LEU A 666 879 87 413 -40 642 1 0 56 8

ATOM 5087 CA LEU A 666 15 444 86 126 -41 124 1 00 54 12 c
ATOM 5088 C LEU A 666 5 474 86 079 -42 640 I 00 56 97 C
ATOM 5089 O LEU A 666 954 85 -43 2 1 0 59 27 O
ATOM 5090 CB LEU A 666 1 043 8 807 -40 608 1 00 8 24 c
ATOM 5091 CG LEU A 666 3 424 84 558 - 234 I 00 53 99 c
ATOM 5092 CD1 LEU A 666 14 286 83 352 -40 912 1 00 50 35 c
ATOM 5093 CD2 LEU A 666 11 993 84 367 -40 765 1 00 2 55 c
ATOM 5094 N LE A 667 4 975 87 125 -43 290 I 00 5 36 N
ATOM 5095 CA LE A 667 14 837 87 105 -44 745 1 00 58 1 C
ATOM 5096 C ILE A 667 6 193 87 252 -45 457 1 00 74 c
ATOM 5097 O ILE A 667 6 414 86 661 -46 524 I 00 5 25 0
ATOM 5098 CB ILE A 667 3 861 88 213 -45 228 1 00 57 0 c
ATOM 5099 CGI ILE A 667 3 802 88 278 -46 745 1 00 62 50 c
ATOM 5100 CG2 ILE A 667 1 284 89 591 -44 727 1 00 58 33 c
ATOM 5101 CD1 ILE A 667 3 577 89 707 -47 287 1 00 3 08 c
ATOM 5102 AS A 668 7 106 88 0 -44 848 1 0 6 3

ATOM 5103 CA AS A 668 18 375 88 365 -45 496 1 00 0 24 c
ATOM 5104 C ASM A 668 508 88 708 -44 522 I 00 56 C



ATOM 5105 O AS A 668 20..264 89. 635 -44.758 1 ..00 57 ..56 O
ATOM 5106 CB ASM A 668 18,,143 89..547 --4 6 .,441 1 ,.00 63..17 C
ATOM 5107 CG AS A 668 ..058 89.,533 -47 .641 1 ,.00 63,. 0 C
ATOM 5108 OD1 ASN A 668 19..622 90. 563 -48 .016 1 ..00 70..92 O
ATOM 5109 D2 ASM A 668 19.,194 88. 375 -48 .,270 1 ,.00 58.,98 N
ATOM 5110 GLY A 669 ..621 87.,965 -43 .432 1 ,.00 56,.59 M
ATOM 5111 CA GLY A 669 20..701 88.,178 -42. 496 1 ,.00 58,.47 c
ATOM 5112 C GLY A 669 21.,421 86. 891 -42.,160 1 ,.00 59.,64 C
ATOM 5113 O GLY A 669 22..628 86. 757 -42. 377 1 ,.00 66..57 O
ATOM 5114 O ILE A 670 21 ..241 84.,085 -4 3 .716 1 ,.00 6 ,.18 O
ATOM 5115 N LE A 670 20.,681 85..936 -41 .,624 I ,.00 54 ..94 N
ATOM 5116 CA LE A 670 21..237 84..62 6 - 1 .349 1 ,.00 63..71 C
ATOM 5 7 C ILE A 670 .796 83.,964 -42 .624 1 ,.00 63 ,.52 C
ATOM 5118 CB ILE A 670 20..182 83. 724 -40 .688 1 ..00 63..92 c
ATOM 5119 CGI ILE A 670 19.,874 84..259 -3 9 .,303 1 ,.00 63..31 c
ATOM 5120 CG2 ILE A 670 20..675 82.,277 -40 .565 1 ,.00 70,.35 c
ATOM 5121 CD1 ILE A 670 21..114 84. 574 -38. 486 1 ..00 63..95 c
ATOM 5122 O ARG A 67 23.,593 80. 708 -42.,164 1 ,.00 62 .. 5 0
ATOM 5123 ARG A 671 .92 6 83.,284 -42 .493 1 ,.00 70,.34 M
ATOM 5124 CA ARG A 671 23..476 82.,584 -4 3 .638 1 ,.00 59,.96 c
ATOM 5125 C ARG A 67 23.,512 81. 108 -43 .,328 1 ,.00 59..49 c
ATOM 5126 CB ARG A 671 24..854 83..138 -4 3 .995 1 ,.00 63..47 c
ATOM 5127 CG ARG A 671 24..799 84.,616 -44.351 1 ,.00 63,.66 c
ATOM 5128 C ARG A 671 26., 27 85..258 -44 .,761 I ,.00 61 ..65 c
ATOM 5129 ME ARG A 671 25..889 86..679 -4 5 .010 1 ,.00 67 ..53 M
ATOM 5130 C ARG A 67 25. 523 87.,185 -46. 186 1 ,.00 70 ,.83 C
ATOM 5131 NH1 ARG A 671 25.,295 88..494 -46.,3 I ,.00 59..74 N
ATOM 5132 H ARG A 671 25.,390 86..387 -47.,242 1 ,.00 64 ..78 N
ATOM 5133 O A P A 672 25. 873 79.,378 -44 .830 1 ,.00 60 ,.19 O
ATOM 5134 ASP A 672 23..371 80. 301 -44.374 1 ..00 63.. 4 N
ATOM 5135 CA ASP A 672 23.,629 78..873 -44.,283 1 ,.00 61 ..32 C
ATOM 5136 C AS A 672 2 ..12 6 78.,696 -44 .143 1 ,.00 60,.23 C
ATOM 5137 CB ASP A 672 23..107 78. 159 -4 5 .511 1 ..00 59..01 c
ATOM 5138 CG ASP A 672 23.,62 3 76.749 -45 .,620 1 ,.00 64 .. 4 c
ATOM 5139 OD2 AS A 672 24..487 76.,522 -46. 489 1 ,.00 63,.40 0
ATOM 5140 OD1 ASP A 672 23..162 7 .,870 -44.850 1 ,.00 60,. 7 0
ATOM 5141 O LYS A 673 28.,640 78.275 -44 .,538 1 ,.00 66..83 0
ATOM 5142 N LYS A 673 25..563 77 .812 -4 3 .2 44 1 ,.00 63..43 M
ATOM 5143 CA LYS A 673 26. 992 77.,692 -42 .900 1 ,.00 63 ,.60 C
ATOM 5144 C LYS A 673 27.,856 77 ..416 -44 ., 22 I ,.00 65..77 c
ATOM 5145 CB LYS A 673 27.,224 76..600 - .,851 1 ,.00 56..44 c
ATOM 514 6 O GLN A 674 29. 396 77.,388 -47.475 1 ,.00 70 ,. 4 0
ATOM 5147 GLN A 674 27. 693 76. 231 -44.705 1 ..00 66..76 N
ATOM 5148 CA GLN A 674 28.,455 7 ..847 -4 5 .,894 1 ,.00 68..33 c
ATOM 514 9 C GLN A 674 28..373 76.,852 -47 .039 1 ,.00 68,.21 c
ATOM 5150 CB GLN A 674 27..992 74.485 -4 6 .400 1 ..00 70..40 c
ATOM 5151 CG GLN A 674 28.,503 73.3 -45 .,589 1 ,.00 7 ..30 c
ATOM 5152 C GLN A 674 27 ..983 72.,004 -46. 112 1 ,.00 78,.40 c
ATOM 5153 OE1 GLN A 674 27..743 7 .,856 -47.318 1 ,.00 79,.95 0
ATOM 5154 E2 GLN A 674 27.,789 7 .038 -45 .,209 1 ,.00 74 ..75 N
ATOM 5155 O SER A 675 27. 489 80. 230 -4 9 .305 1 ,.00 62 ..34 O
ATOM 5156 SER A 675 27..161 77.,100 -47.527 1 ,.00 65,.02 N
ATOM 5157 CA SER A 675 26.,976 77 .977 -48.,679 I ,.00 60..32 C
ATOM 5158 C SER A 675 27. 230 79. 457 -4 8 .388 1 ,.00 59..69 C
ATOM 5159 CB SER A 675 25. 564 77.,8 4 -49. 229 1 ,.00 61 ,.50 C
ATOM 5160 OG SER A 675 24.,604 78. 288 -48.,299 I ,.00 67 ..40 O
ATOM 5161 O GLY A 676 26.,090 83. 337 -47.,220 1 ,.00 63..24 O
ATOM 5 2 N GLY A 676 27.132 79.,860 -47.12 6 1 ,.00 62 ,.50 N
ATOM 5163 CA GLY A 676 27..228 81. 271 -4 6 .774 1 ..00 61 ..23 c
ATOM 5164 C GLY A 676 26.,057 82. 106 -47.,27 5 1 ,.00 63..66 C
ATOM 5165 O LYS A 677 .4 81.,743 -46. 493 1 ,.00 58,.48 O
ATOM 5166 LYS A 677 25..011 81. 452 -47.767 1 ..00 61 ..77 N
ATOM 5167 CA. LYS A 677 23.,887 82. 192 -48 .,358 1 ,.00 64 .. 0 C



ATOM 5 1 8 c LYS A 6 7 7 2 2 7 3 0 8 2 5 2 0 - 4 7 3 9 8 1 0 0 5 8 6 1 c
ATOM 5 1 6 9 CB LYS A 7 7 2 3 3 3 7 8 1 4 2 5 --4 9 5 5 6 1 0 0 6 1 C
ATOM 5 1 7 0 CG LYS A 6 7 7 2 4 2 2 7 8 4 9 2 - 5 0 7 7 1 1 0 5 7 3 2 C
ATOM 5 1 7 1 CD LYS A 6 7 7 2 3 4 1 7 8 1 3 3 6 -52 0 4 1 1 0 0 6 1 4 7 c
ATOM 5 1 2 CE LYS A 6 7 7 2 2 7 6 7 7 9 9 7 5 -52 2 1 I 0 0 5 6 c
ATOM 5 1 7 3 Z LYS A 6 7 7 0 2 4 7 9 8 0 7 - 5 3 4 1 0 5 7 8
ATOM 5 1 7 4 THR A 6 7 8 2 2 1 2 3 8 3 6 9 1 - 4 7 6 0 0 1 0 0 6 1 4 5
ATOM 5 1 7 5 CA. TH.R A 6 7 8 2 0 8 5 9 8 4 0 4 1 - 4 6 9 4 I 0 0 5 4 7 9 C
ATOM 5 1 7 6 C THR A 6 7 8 1 9 6 6 7 8 3 4 5 1 - 4 7 6 9 8 1 0 0 5 4 3 C
ATOM 5 1 7 7 O THR A 6 7 8 1 9 7 5 8 8 3 1 4 0 - 4 8 8 8 7 1 0 0 5 1 9 8 O
ATOM 5 1 7 8 CB THR A 6 7 8 2 0 6 4 2 8 5 7 0 - 4 6 8 4 5 I 0 0 0 3 3 C
ATOM 5 1 7 9 OG1 THR A 6 7 8 2 0 4 4 2 8 6 1 1 2 - 4 8 1 6 3 1 0 0 5 4 4 0
ATOM 5 1 8 0 CG2 THR A 6 7 8 2 8 8 6 2 5 5 - 4 6 1 5 2 1 0 0 5 4 5 c
ATOM 5 1 8 1 LE A 6 7 9 1 8 5 4 0 8 3 3 3 7 - 4 7 002 1 0 0 0 4 7
ATOM 5 1 8 2 CA LE A 6 7 9 7 2 9 3 8 2 8 5 7 - 4 7 5 8 7 1 0 0 4 8 2 7 C
ATOM 5 1 8 3 C ILE A 6 7 9 6 9 7 6 8 3 5 3 8 - 4 8 9 1 0 5 2 C
ATOM 5 1 8 4 O ILE A 6 7 9 1 6 6 2 1 8 2 8 6 0 - 4 9 8 7 6 1 0 0 5 4 2 0 O
ATOM 5 1 8 5 CB ILE A 6 7 9 1 5 8 3 0 4 9 - 4 6 6 0 9 I 0 0 4 8 6 9 C
ATOM 5 1 8 6 CGI ILE A 6 7 9 6 3 9 3 8 2 3 0 5 - 4 5 2 9 5 1 0 5 0 2 9 C
ATOM 5 1 8 7 CG2 ILE A 6 7 9 1 4 8 0 7 8 2 5 7 0 - 4 7 2 2 2 1 0 0 0 5 0 c
ATOM 5 1 8 8 CD1 ILE A 6 7 9 5 7 8 2 0 2 0 - 4 4 4 8 7 I 0 0 5 0 9 6 c
ATOM 5 1 8 9 LE A 6 8 0 1 7 1 3 8 8 8 2 - 4 8 9 7 0 1 0 0 5 6 0 3
ATOM 5 1 0 CA LEU A 6 8 0 1 6 7 9 3 8 6 3 - 5 0 1 7 7 1 0 0 5 3 7 6 c
ATOM 5 1 1 C LEU A 6 8 0 7 7 7 7 8 3 3 8 - 5 1 3 6 I 0 0 5 0 8 c
ATOM 5 1 9 2 O LEU A 6 8 0 1 7 3 6 6 8 5 2 8 1 -52 4 7 8 1 0 0 5 7 5 1 0
ATOM 5 1 9 3 CB LEU A 6 8 0 6 7 0 7 8 7 6 - 4 9 8 7 7 1 0 0 5 5 2 4 c
ATOM 5 1 4 CG LEU A 6 8 0 6 552 8 8 0 2 9 - 5 1 0 9 9 I 0 0 5 1 5 7 c
ATOM 5 1 9 5 CD1 LEU A 6 8 0 2 5 4 8 7 7 5 2 - 5 1 8 0 7 1 0 0 : 4 2 c
ATOM 5 1 9 6 CD2 LEU A 6 8 0 6 6 4 3 8 9 4 6 7 - 5 0 6 9 8 1 0 0 0 5 c
ATOM 5 1 7 ASP A 6 8 1 1 9 0 5 8 8 5 1 4 7 - 5 0 9 8 7 1 0 0 5 2 1
ATOM 5 1 9 8 CA ASP A 6 8 1 2 0 0 3 5 8 4 5 9 8 - 5 1 9 4 9 1 0 0 5 4 2 1 c
ATOM 5 1 9 9 C AS A 6 8 5 3 8 8 3 3 0 4 -52 5 9 5 1 0 5 5 3 7 c
ATOM 5 2 0 0 O ASP A 6 8 1 1 9 5 3 6 8 3 1 7 1 - 5 3 8 1 8 1 0 0 5 2 4 0
ATOM 5 2 0 1 CB ASP A 6 8 2 3 7 9 8 4 3 3 - 2 7 8 I 0 0 5 4 3 3 c
ATOM 5 2 0 2 CG AS A 6 8 1 5 7 8 5 6 3 - 5 0 9 7 0 1 0 6 7 8 c
ATOM 5 2 0 3 OD1 ASP A 6 8 1 2 1 9 0 3 8 6 6 6 5 - 5 1 6 0 7 1 0 0 8 2 5 0
ATOM 5 2 0 4 OD2 ASP A 6 8 2 3 0 4 2 8 5 5 5 0 - 5 0 0 8 7 I 0 0 7 8 2 0
ATOM 5 2 0 5 PHE A 682 1 9 1 1 9 8 2 3 4 5 - 5 1 7 7 7 1 0 0 5 3 1 9
ATOM 5 2 0 6 CA PHE A 682 8 5 7 4 8 0 9 5 - 5 2 3 0 5 1 0 0 4 8 0 9 C
ATOM 5 2 0 7 C PHE A 682 7 3 9 1 8 1 3 - 5 3 2 3 7 I 0 0 5 2 6 3 c
ATOM 5 2 0 8 O PHE A 682 7 3 7 8 0 7 1 3 - 5 4 2 9 7 1 0 0 4 9 3 0 0
ATOM 5 2 0 9 CB PHE A 682 8 1 6 0 8 0 7 - 5 1 1 7 0 1 0 0 4 8 7 8 c
ATOM 5 2 1 0 CG PHE A 682 1 9 2 8 7 7 9 3 2 8 - 5 0 6 2 5 1 0 0 5 3 0 6 c
ATOM 5 2 1 1 CD1 PHE A 682 1 9 7 5 7 7 8 2 2 4 - 5 1 3 4 1 1 0 0 5 7 c
ATOM 5 2 1 2 CD2 P E A 682 882 7 9 6 2 9 - 4 9 4 0 6 1 0 5 2 3 1 c
ATOM 5 2 1 3 CE1 PHE A 682 2 0 7 9 4 7 7 4 2 3 - 5 0 8 5 0 1 0 0 5 3 4 0 c
ATOM 5 2 4 C PHE A 6 8 2 2 0 9 3 0 7 8 8 3 4 - 4 8 9 2 I 0 0 5 7 9 c
ATOM 5 2 1 5 C P E A 682 2 1 3 7 7 7 2 7 - 4 9 6 4 6 1 0 5 4 8 c
ATOM 5 2 1 6 LEU A 6 8 3 1 6 4 6 1 8 2 1 8 3 -52 8 3 4 1 0 0 5 6 7 6
ATOM 5 2 7 CA. LEU A 6 8 3 5 2 5 3 8 2 4 4 3 - 3 5 9 8 I 0 0 4 6 3 C
ATOM 5 2 1 8 C LEU A 6 8 3 1 5 5 9 2 8 3 0 7 6 - 5 4 932 1 0 0 5 3 0 2 c
ATOM 5 2 1 9 O LEU A 6 8 3 1 4 9 3 7 8 2 8 - 5 9 3 4 1 0 0 5 6 1 6 0
ATOM 5 2 2 0 CB LEU A 6 8 3 4 2 9 6 8 3 3 5 -52 8 5 I 0 0 5 2 8 6 c
ATOM 5 2 2 1 CG LEU A 6 8 3 1 3 7 1 1 8 2 8 2 8 - 5 1 5 0 1 1 0 0 5 1 c
ATOM 5 2 2 2 GDI LEU A 6 8 3 7 9 1 8 3 8 8 - 5 0 8 8 1 1 0 0 3 8 5 c
ATOM 5 2 2 3 CD2 LEU A 6 8 3 2 9 8 0 8 1 4 9 4 - 5 1 6 8 3 I 0 0 4 9 3 3 c
ATOM 5 2 2 4 LYS A 6 8 1 6 6 8 3 9 1 3 - 5 4 9 3 9 1 0 0 5 4 1 1
ATOM 5 2 2 5 CA LYS A 6 8 4 7 1 6 1 8 4 4 3 3 - 5 6 1 8 5 1 0 0 5 4 8 6 C
ATOM 5 2 2 6 c LYS A 6 8 17 7 3 1 8 3 3 2 2 - 5 7 1 0 5 1 0 0 5 9 0 9 c
ATOM 5 2 2 7 O LYS A 6 8 7 3 9 5 8 3 2 6 6 - 5 8 2 9 2 1 0 0 0 2 8 0
ATOM 5 2 2 8 CB LYS A 6 8 4 8 2 4 3 8 5 4 6 8 - 5 8 3 1 0 5 4 2 8 c
ATOM 5 2 2 9 CG LYS A 6 8 17 7 0 0 8 6 8 0 1 - 5 5 3 9 8 1 0 0 5 3 2 2 c
ATOM 5 2 3 0 CD LYS A 6 8 4 8 8 4 8 8 7 6 7 0 - 5 4 9 3 8 I 0 0 5 3 7 c



ATOM 5 2 3 1 CE LYS A 6 8 4 1 8 4 6 2 8 9 1 1 2 - 5 8 6 4 1 0 0 5 4 6 9 c
ATOM 5232 NZ LYS A 6 8 1 8 7 4 8 8 9 6 3 6 --5 3 4 9 5 1 0 0 5 8 9 6 M
ATOM 5 2 3 3 K SER A 6 8 5 1 8 5 3 8 2 4 5 2 - 5 6 5 6 3 1 0 5 4 5 8 K
ATOM 5 2 3 4 CA SER A 6 8 5 1 9 2 0 0 8 1 3 8 8 - 5 7 3 2 1 0 0 5 7 3 c
ATOM 5235 C SER A 6 8 5 5 3 7 8 0 1 4 3 - 5 6 5 5 9 1 0 0 5 5 C
ATOM 5 2 3 6 O SER A 6 8 5 2 0 3 2 3 8 0 1 1 - 5 6 0 4 1 0 5 3 1 0 O
ATOM 5 2 3 7 CE SER A 6 8 5 2 0 4 7 1 8 1 8 7 9 - 5 8 0 3 8 1 0 0 0 c
ATOM 5 2 3 8 OG SER A 6 8 5 2 0 7 3 8 0 7 9 8 - 5 8 7 4 1 0 0 6 8 8 0
ATOM 5 2 3 O A A 6 8 6 1 8 6 7 2 7 5 5 7 1 - 5 6 9 8 5 1 0 0 5 6 7 7 0
ATOM 5 2 4 0 ASP A 6 8 6 1 8 9 7 9 0 2 0 - 5 6 9 5 0 1 0 0 5 3 9 3
ATOM 5 2 4 1 CA A A 6 8 6 1 9 1 7 7 7 7 7 8 2 - 5 6 2 0 4 1 0 0 5 3 .3 0 C
ATOM 5 2 4 2 C A A 6 8 6 1 2 9 2 7 6 6 0 9 - 5 7 1 7 5 1 0 0 5 2 1 0 C
ATOM 5 2 4 3 CB A P A 6 8 6 1 8 0 4 8 7 7 5 7 - 5 5 1 8 8 1 0 0 2 3 c
ATOM 5 2 4 4 CG ASP A 6 8 6 1 8 2 5 1 7 6 3 5 4 - 5 4 2 9 3 1 0 0 5 7 8 3 c
ATOM 5 2 4 5 OD1 ASP A 6 8 6 1 9 3 9 7 7 6 0 6 2 - 5 3 8 6 8 1 0 0 6 1 5 8 0
ATOM 5 2 4 6 OD2 AS A 6 8 6 1 7 2 3 8 7 5 6 8 1 - 5 4 0 0 4 1 0 5 8 4 9 0
ATOM 5 2 4 7 O GLY A 6 8 7 1 8 2 9 8 7 5 8 3 5 - 6 0 2 0 9 1 0 0 5 8 4 5 0
ATOM 5 2 4 8 N GLY A 6 8 7 2 0 0 8 6 7 6 7 9 8 - 5 8 2 2 4 1 0 0 5 4 7 7 M
ATOM 5 2 4 9 CA GL A 6 8 7 2 0 4 7 7 5 7 2 7 - 5 9 1 4 9 1 0 5 6 c
ATOM 5 2 5 0 c GLY A 6 8 7 1 9 1 7 0 7 5 1 1 1 - 5 9 7 4 2 1 0 0 0 7 1 c
ATOM 5 2 5 1 0 PHE A 6 8 8 5 6 7 5 7 2 5 4 8 - 5 9 5 2 4 1 0 0 7 4 8 0
ATOM 5 2 5 2 K PHE A 6 8 8 1 0 8 7 7 3 7 8 1 - 5 9 7 1 5 1 0 0 5 9 8 1 K
ATOM 5 2 5 3 CA PHE A 6 8 8 1 9 1 7 7 3 0 5 0 - 6 0 2 2 0 1 0 0 3 7 3 c
ATOM 5 2 4 C PHE A 6 8 8 1 6 8 1 0 7 2 8 8 4 - 5 9 1 7 9 1 0 0 .3 9 c
ATOM 5 2 5 CB PHE A 6 8 8 1 8 3 2 0 7 1 6 5 4 - 6 0 7 1 6 1 0 0 6 4 5 6 c
ATOM 5 2 5 CG PHE A 6 8 8 1 1 4 5 7 6 6 5 - 6 1 9 6 6 1 0 0 6 2 8 7 c
ATOM 5 2 7 CD1 PHE A 6 8 8 1 9 0 7 4 7 2 7 2 5 - 6 2 8 4 8 1 0 0 5 8 0 2 c
ATOM 5 2 5 8 CD2 PHE A 6 8 8 1 9 9 9 9 7 0 6 1 - 6 2 2 5 3 1 0 0 0 0 c
ATOM 5 2 5 C PHE A 6 8 8 1 9 8 3 4 7 2 7 4 2 - 6 3 9 8 7 1 0 0 1 c
ATOM 5 2 6 0 CE2 PHE A 6 8 8 2 0 7 6 2 7 0 6 2 7 - 6 3 3 9 6 1 0 0 6 1 3 1 c
ATOM 5 2 6 1 C PHE A 6 8 8 2 0 6 8 4 7 1 6 8 9 - 6 4 2 6 1 1 0 0 6 1 2 5 c
ATOM 5 2 6 2 O ALA A 6 8 9 1 4 032 7 3 5 9 6 - 5 6 2 7 2 1 0 5 9 4 7 0
ATOM 5 2 6 3 ALA A 6 8 9 1 7 1 5 7 7 3 0 9 3 - 5 7 9 1 0 1 0 0 8 8
ATOM 5 2 6 4 CA. ALA A 6 8 9 2 4 6 7 2 8 4 4 - 5 6 7 9 3 1 0 0 6 3 2 0 c
ATOM 5 2 6 5 C ALA A 6 8 9 1 1 6 6 7 3 9 2 7 - 5 6 6 1 0 5 6 7 5 c
ATOM 5 2 6 6 CB ALA A 6 8 9 1 0 3 8 7 2 6 9 0 - 5 4 9 8 1 0 0 5 1 8 c
ATOM 5 2 6 7 O ASM A 6 9 0 2 5 7 6 1 6 5 - 5 5 4 9 3 1 0 0 5 9 9 0
ATOM 5 2 8 K AS A 6 9 0 1 5 5 2 1 7 5 1 9 4 - 5 6 8 5 2 1 0 0 5 8 2 4 K
ATOM 5 2 6 9 CA A.SK A 6 9 0 1 4 6 0 8 7 6 3 4 5 - 5 6 6 4 7 1 0 0 6 4 3 3 c
ATOM 5 2 7 0 C ASM A 6 9 0 1 3 7 3 6 7 6 1 9 7 - 5 5 4 0 3 1 0 0 0 8 c
ATOM 5 2 7 1 CB ASM A 6 9 0 1 3 7 0 9 7 6 5 5 9 - 5 7 8 7 1 1 0 0 5 5 8 0 c
ATOM 5 2 7 2 CG A. A 6 9 0 1 4 4 0 9 7 7 3 0 9 - 5 8 9 8 6 1 0 0 6 4 1 c
ATOM 5 2 7 3 OD1 AS A 6 9 0 1 5 6 4 1 7 7 4 4 4 - 5 8 9 9 1 1 0 0 2 4 0
ATOM 5 2 7 4 D2 ASM A 6 9 0 1 3 6 2 8 7 7 8 1 1 - 5 9 9 3 9 1 0 0 5 8 5 6 M
ATOM 5 2 7 5 O AP.G A 6 9 1 1 3 1 9 6 7 8 0 7 8 -52 7 2 6 1 0 5 1 1 1 0
ATOM 5 2 7 6 ARG A 6 9 1 1 4 3 8 1 7 6 0 6 9 - 5 4 2 5 1 1 0 0 5 4 7 1 M
ATOM 5 2 7 7 CA. ARG A 6 9 1 3 6 7 9 7 5 7 4 8 - 5 3 0 2 4 1 0 0 5 5 9 5 C
ATOM 5 2 7 8 C AP.G A 6 9 1 1 2 8 5 1 7 6 9 1 4 -52 5 7 1 0 5 7 1 3 c
ATOM 5 2 7 9 CB ARG A 6 9 1 1 2 7 5 3 1 5 - 1 9 5 3 1 0 0 5 7 9 9 c
ATOM 5 2 8 0 CG ARG A 6 9 1 4 9 7 7 3 8 2 3 - 5 1 9 7 1 0 0 5 6 3 8 c
ATOM 5 2 8 1 CD ARG A 6 9 1 1 1 0 2 7 3 5 0 1 - 5 1 0 2 6 1 0 0 4 5 4 2 c
ATOM 5 2 8 2 E ARG A 6 9 1 1 3 6 8 7 4 0 3 5 - 1 5 1 4 1 0 0 5 6
ATOM 5 2 8 3 C ARG A 6 9 1 1 8 5 6 4 7 3 6 5 3 - 5 1 0 6 9 1 0 0 5 2 9 6 C
ATOM 5 2 8 ΚΉ 1 ARG A 6 9 1 1 8 6 5 2 7 2 7 3 5 - 5 0 1 2 4 1 0 0 5 3 1 2 K
ATOM 5 2 8 5 AP.G A 6 9 1 1 6 6 6 7 4 1 8 5 - 5 1 7 1 0 0 5 4 7 3 K
ATOM 5 2 8 6 O ASM A 6 2 1 2 1 6 9 7 7 4 5 6 - 4 9 3 2 3 1 0 0 5 8 2 O
ATOM 5 2 8 7 N ASN A 6 9 2 1 1 7 4 9 7 6 5 7 1 - 5 1 8 6 0 1 0 0 6 1 0 6 M
ATOM 5 2 8 8 CA A. A 6 9 2 1 0 8 3 8 7 7 5 4 7 - 5 1 2 7 0 1 0 0 8 0 3 C
ATOM 5 2 8 9 c ASM A 6 9 2 1 1 3 2 9 7 8 0 7 6 - 4 9 9 4 5 1 0 0 5 0 5 5 c
ATOM 5 2 9 0 CB ASM A 6 9 2 9 4 6 4 7 6 9 2 1 - 5 1 0 5 8 1 0 0 : 3 3 c
ATOM 5 2 9 1 CG AS A 6 9 2 8 4 2 2 7 7 6 7 6 - 5 1 7 5 2 1 0 5 4 0 8 c
ATOM 5 2 9 2 OD1 ASM A 6 9 2 7 2 7 0 7 7 2 5 3 - 5 1 8 4 6 1 0 0 5 8 3 9 0
ATOM 5 2 9 3 D2 ASM A 6 9 2 8 8 2 7 8 8 3 4 -52 2 7 2 1 0 0 5 8 7 5 M



ATOM 52 4 O PHE A 6 9 3 1 1 4 3 5 7 8 3 4 4 - 4 6 1 9 3 1 0 0 5 5 5 O
ATOM 5 2 9 5 PHE A 6 9 3 0 7 6 6 7 9 1 8 9 --4 9 4 9 1 1 0 0 5 6 2 9 N
ATOM 5 2 9 6 CA PHE A 6 9 3 1 0 2 5 7 9 6 7 5 - 4 8 1 4 1 0 5 0 7 1 C
ATOM 52 9 7 c PHE A 6 9 3 1 0 6 7 5 7 8 5 8 6 - 4 7 1 3 3 1 0 0 5 0 3 c
ATOM 5 2 9 8 CB PHE A 6 9 3 0 2 3 2 8 0 9 6 7 - 4 7 8 6 4 I 0 0 5 6 9 5 c
ATOM 5 2 9 9 CG PHE A 6 9 3 0 1 5 9 8 3 4 4 - 4 6 4 0 2 1 0 5 4 7 3 c
ATOM 5 3 0 0 CD1 PHE A 6 9 3 1 1 2 2 2 8 1 9 8 8 - 4 5 7 7 7 1 0 0 5 8 2 8 c
ATOM 5 3 0 1 CD2 PHE A 6 9 3 9 0 2 9 8 0 6 7 - 4 5 6 5 7 I 0 0 5 8 2 c
ATOM 5 3 0 2 CE1 PHE A 6 9 3 1 1 1 6 1 8 2 3 3 5 - 4 4 4 2 8 1 0 0 6 1 0 9 c
ATOM 5 3 0 3 CE2 PHE A 6 9 3 8 9 5 9 8 1 4 2 4 - 4 4 3 0 1 0 0 62 5 6 c
ATOM 5 3 0 4 C PHE A 6 9 3 0 0 2 9 8 2 0 5 3 - 4 3 6 9 6 I 0 0 0 5 c
ATOM 5 3 0 5 O ME A 6 9 4 1 0 2 3 2 7 4 8 4 7 - 4 5 7 0 5 1 0 0 5 8 2 7 0
ATOM 5 3 0 6 N MET A 6 9 4 9 5 3 6 7 7 92 4 - 4 7 3 4 4 1 0 0 4 7 2 N
ATOM 5 3 0 7 CA ME A 6 9 4 9 1 2 1 7 6 8 1 7 - 4 6 4 8 5 1 0 0 5 3 8 6 c
ATOM 5 3 0 8 C MET A 6 9 4 0 0 5 5 7 5 62 3 - 4 6 6 3 8 1 0 0 5 6 2 c
ATOM 5 3 0 9 CB ME A 6 9 4 7 682 7 6 3 7 4 - 4 6 7 9 0 1 0 5 9 7 0 c
ATOM 5 3 1 0 CG ME A 6 9 4 6 5 7 2 7 7 1 3 3 - 4 6 0 5 1 1 0 0 5 1 1 6 c
ATOM 5 3 1 1 S D M A 6 9 4 6 5 5 4 7 6 7 9 6 - 4 4 2 8 5 I 0 0 5 2 8 7 S
ATOM 5 3 1 2 CE ME A 6 9 4 7 2 8 8 7 8 3 2 9 - 4 3 6 1 0 5 4 2 1 c
ATOM 5 3 1 3 O GLN A 6 9 5 1 3 5 6 0 7 3 7 8 9 - 4 6 852 1 0 0 5 7 1 3 0
ATOM 5 3 1 4 N GLN A 6 9 5 0 6 4 7 7 5 4 8 4 - 4 7 8 2 2 I 0 0 5 8 3 8 N
ATOM 5 3 1 5 CA GLN A 6 9 5 1 1 5 9 8 7 4 4 0 0 - 4 8 0 8 8 1 0 0 0 5 0 C
ATOM 5 3 1 6 c GLN A 6 9 5 1 2 9 6 7 7 4 6 7 3 - 4 7 4 6 3 1 0 0 5 5 5 6 c
ATOM 5 3 1 7 CB GLN A 6 9 5 1 7 3 2 7 4 1 7 - 4 9 6 0 0 I 0 0 5 7 7 7 c
ATOM 5 3 1 8 CG GLN A 6 9 5 1 0 7 3 3 7 3 1 6 3 - 5 0 1 5 8 1 0 0 5 4 1 5 c
ATOM 5 3 1 CD GLN A 6 9 5 0 6 0 3 7 3 2 7 7 - 5 1 6 5 5 1 0 0 7 0 c
ATOM 532 0 OE1 GLN A 6 9 5 0 2 9 7 4 2 7 1 -52 2 5 0 I 0 0 5 7 5 5 0
ATOM 532 1 E GLN A 6 9 5 0 0 0 9 2 2 6 6 -52 2 7 7 1 0 0 5 3 4 N
ATOM 5322 O LEU A 6 9 6 5 1 2 7 5 6 - 4 4 8 2 3 1 0 0 8 8 O
ATOM 532 3 LEU A 6 9 6 1 3 4 5 5 7 5 902 - 4 7 62 0 1 0 0 5 2 1 6 N
ATOM 532 4 CA LEU A 6 9 6 4 6 8 6 7 6 3 3 - 4 6 9 7 6 1 0 0 : 3 2 C
ATOM 532 5 C LEU A 6 9 6 4 6 8 7 6 9 2 - 4 5 4 4 7 1 0 5 5 8 9 C
ATOM 532 6 CB LEU A 6 9 6 1 4 9 8 7 7 7 7 7 6 - 4 7 3 5 5 1 0 0 4 9 2 0 c
ATOM 5 3 2 7 CG LEU A 6 9 6 5 1 0 0 7 8 1 0 3 - 4 8 8 4 0 I 0 0 4 7 7 c
ATOM 532 8 C LEU A 6 9 6 4 0 0 7 9 5 2 - 4 9 0 2 6 1 0 4 6 c
ATOM 532 9 CD2 LEU A 6 9 6 1 6 2 0 3 7 7 2 8 2 - 4 9 4 5 3 1 0 0 5 5 7 9 c
ATOM 5 3 3 0 O LE A 6 9 7 3 5 4 8 7 5 0 8 9 - 4 6 3 5 I 0 0 5 7 9 5 0
ATOM 5 3 3 1 N 1LE A 6 9 7 1 3 532 7 6 7 0 3 - 4 4 8 6 7 1 0 0 0 5 7 N
ATOM 3 3 2 CA ILE A 6 9 7 3 2 8 5 7 6 6 8 9 - 4 3 4 1 0 0 8 5 4 C
ATOM 5 3 3 3 C ILE A 6 9 7 3 9 0 7 5 2 7 8 - 4 2 7 9 2 I 0 0 5 8 C
ATOM 5 3 3 4 CB ILE A 6 9 7 1 1 982 7 7 5 1 1 - 4 3 1 1 3 1 0 0 62 3 C
ATOM 5 3 3 5 CGI ILE A 6 9 7 2 8 4 7 9 0 0 - 4 3 1 7 8 1 0 0 5 7 7 4 c
ATOM 5 3 3 6 CG2 ILE A 6 9 7 1 1 3 2 7 7 1 8 5 - 4 1 7 6 6 1 0 0 5 1 3 c
ATOM 5 3 3 7 CD1 ILE A 6 9 7 3 7 0 9 7 9 3 1 1 - 4 2 8 1 0 0 5 7 7 3 c
ATOM 5 3 3 8 O H S A 6 9 8 3 7 9 5 7 0 7 8 5 - 4 3 2 2 1 0 6 6 4 8 0
ATOM 5 3 3 9 HI S A 6 9 8 2 7 3 1 7 4 2 8 6 - 4 3 5 5 1 1 0 0 5 7 5 9 N
ATOM 5 3 4 0 CA. HI S A 6 9 8 2 682 7 2 9 0 9 - 4 3 0 4 0 I 0 0 6 0 3 C
ATOM 5 3 1 C H S A 6 9 8 3 7 8 4 7 9 6 4 - 4 3 5 6 6 1 0 6 0 C
ATOM 5 3 4 2 CB H S A 6 9 8 1 1 3 2 4 7 2 2 9 4 - 4 3 3 5 1 1 0 0 5 5 8 7 c
ATOM 5 3 4 3 CG HI S A 6 9 8 0 8 2 7 3 0 6 9 - 4 2 7 8 4 I 0 0 6 5 6 7 c
ATOM 5 3 4 ND1 I S A 6 9 8 9 6 0 7 7 4 1 3 7 - 4 3 4 4 1 1 0 0 62 8 3 N
ATOM 5 3 4 5 CD2 H S A 6 9 8 9 5 2 7 7 2 9 5 4 - 1 6 0 5 1 0 0 62 2 8 c
ATOM 5 3 4 6 CE1 S A 6 9 8 8 6 4 2 7 4 6 4 0 - 4 2 6 9 5 I 0 0 3 4 2 C
ATOM 5 3 4 7 ME 2 I S A 6 9 8 8 5 7 1 7 3 9 3 8 - 1 5 7 8 1 0 0 6 7 2 N
ATOM 5 3 4 8 O A P A 6 9 9 7 5 9 7 7 2 0 9 9 - 4 3 5 8 8 1 0 0 7 0 O
ATOM 5 3 4 9 N A A 6 9 9 4 7 0 0 7 2 4 6 4 - 4 4 3 8 9 I 0 0 5 7 0 8 N
ATOM 5 3 5 0 CA ASP A 6 9 9 7 0 5 7 1 5 8 9 - 4 4 9 8 9 1 0 0 6 1 4 6 C
ATOM 5 3 5 1 C ASP A 6 9 9 6 8 3 0 7 2 4 5 - 4 4 0 2 6 1 0 0 6 5 6 C
ATOM 3 5 2 CB ASP A 6 9 9 1 6 302 7 2 1 9 8 - 4 6 2 5 8 1 0 0 5 8 6 5 c
ATOM 5 3 5 3 CG ASP A 6 9 9 7 0 3 8 7 1 1 6 2 - 4 7 1 1 1 1 0 0 2 8 C
ATOM 5 3 5 4 OD2 AS A 6 9 9 7 0 9 8 7 3 4 0 - 4 8 3 4 8 1 0 6 4 4 0 0
ATOM 5 3 5 5 OD1 ASP A 6 9 9 1 7 5 5 0 7 0 1 6 4 - 4 6 5 5 5 1 0 0 5 8 5 0
ATOM 5 3 5 6 O ASP A 7 0 0 2 0 3 7 0 6 9 382 - 4 2 7 9 2 I 0 0 6 8 8 0



ATOM 5357 ASP A 700 16 944 69 957 -43 739 1 00 08

ATOM 5358 CA ASP A 700 17 985 69 475 --4 2 850 1 00 8 0 C
ATOM 53 C A S A 700 19 .37 3 69 565 -43 481 1 0 65 5 C
ATOM 5360 CB ASP A 700 17 676 68 045 -42 430 1 00 3 0 c
ATOM 5361 CG ASP A 700 257 7 896 -41 916 1 00 7 .37 c
ATOM 5362 OD1 A S A 700 1 .350 67 667 -42 750 1 0 70 39 0
ATOM 5363 OD2 ASP A 700 16 051 8 033 -40 688 1 00 60 0
ATOM 5364 N SER A 701 439 69 856 -44 778 1 00 63 .32

ATOM 5365 CA SER A 701 20 733 70 058 -45 428 1 00 68 33 c
ATOM 5366 c SER A 701 21 281 71 420 -45 066 1 00 8 66 c
ATOM 5367 0 SER A 701 22 491 71 615 -44 975 1 00 71 91 0
ATOM 5368 CB SER A 701 20 627 69 935 -4 6 948 1 00 71 13 c
ATOM 5369 OG SER A 701 20 548 8 576 -47 .34 0 1 00 76 48 0
ATOM 537 0 LEU A 702 20 372 72 364 -44 858 1 00 67 48
ATOM 5371 CA LEU A 702 20 744 73 733 -44 563 1 00 59 70 c
ATOM 5372 C LE A 702 20 784 73 94 9 -43 065 1 0 60 81 c
ATOM 537 3 O LEU A 702 20 284 73 126 -42 300 1 00 90 0
ATOM 5374 CB LEU A 702 766 74 699 -45 223 1 00 56 89 c
ATOM 537 5 CG LE A 702 1 604 74 442 -46 717 1 0 60 1 c
ATOM 5376 CD2 LEU A 702 20 94 9 74 575 -47 428 1 00 61 68 c
ATOM 537 7 CD1 LEU A 702 8 573 75 .380 -47 313 1 00 55 01 c
ATOM 537 8 THR A 703 21 377 75 058 -42 644 1 00 61 13
ATOM 5379 CA THR A 703 21 456 75 363 - 1 230 1 00 4 2 6 c
ATOM 5380 C THR A 703 20 351 76 .307 -40 742 1 00 66 .34 c
ATOM 5381 O THR A 703 20 279 76 563 -3 9 538 1 00 69 43 0
ATOM 5382 CB THR A 703 22 825 75 990 -40 856 1 00 65 3 c
ATOM 5383 OG1 THR A 703 23 045 77 183 -41 621 1 00 66 28 0
ATOM 5384 CG2 THR A 703 23 959 7 995 -41 096 1 00 0 36 c
ATOM 5385 PHE A 704 1 504 76 817 -41 644 1 00 35
ATOM 5386 CA PHE A 704 18 439 77 758 -41 237 1 00 59 0 c
ATOM 5387 C PHE A 704 17 530 77 142 -40 182 1 00 59 58 c
ATOM 5388 O P E A 704 17 276 77 746 -39 147 1 0 66 27 0
ATOM 5389 CB PHE A 704 17 570 78 201 -42 418 1 00 57 76 c
ATOM 5390 CG PHE A 704 8 327 78 880 -43 527 1 00 60 02 c
ATOM 5391 C P E A 704 19 107 80 000 -43 272 1 0 56 8 c
ATOM 53 92 CD2 PHE A 704 18 235 78 408 -44 835 1 00 55 18 c
ATOM 5393 C PHE A 704 793 80 627 -44 295 1 00 57 04 c
ATOM 5394 CE2 PHE A 704 18 903 79 038 -45 853 1 00 50 38 c
ATOM 5395 C PHE A 704 1 689 80 142 -45 584 1 00 2 68 c
ATOM 53 6 N LYS A 705 7 059 75 931 -40 453 1 00 5 70 N
ATOM 5397 CA LYS A 705 16 199 75 186 -39 539 1 00 0 7 c
ATOM 5398 C LYS A 705 16 750 75 125 -38 113 1 00 6 44 c
ATOM 5399 O LYS A 705 15 990 75 237 -37 144 1 00 88 0
ATOM 5400 CB LYS A 705 1 983 73 765 -40 077 1 00 59 01 c
ATOM 5401 CG LYS A 705 1 155 72 878 -39 179 1 0 63 31 c
ATOM 02 CD LYS A 705 1 913 71 503 -39 789 1 00 5 0 c
ATOM 5403 CE LYS A 705 4 163 70 613 -.38 809 1 00 64 73 c
ATOM 5404 Z LYS A 705 13 514 69 464 -39 468 1 0 64 2 9
ATOM 5405 GLU A 706 18 073 74 961 -38 000 1 00 7 92

ATOM 5406 CA. GLU A 706 8 765 74 848 -.3 6 714 1 00 64 47 c
ATOM 5407 C GLU A 706 18 935 76 209 -3 6 059 1 00 66 66 c
ATOM 5408 O GLU A 706 18 663 76 365 -3 867 1 00 70 27 0
ATOM 5409 CB GLU A 706 20 137 74 182 -.3 6 883 1 00 3 80 c
ATOM 5410 A A 707 19 397 77 188 -3 6 838 1 00 65 37

ATOM 54 CA A P A 707 19 499 78 568 -36 .368 1 00 70 33 c
ATOM 5412 C A A 707 8 149 79 069 -.35 823 1 00 68 60 c
ATOM 5413 O ASP A 707 18 113 79 802 -34 833 1 00 7 0
ATOM 5414 CB A P A 707 19 988 79 494 -37 491 1 00 68 37 c
ATOM 5415 CG ASP A 707 21 505 79 605 -37 555 1 00 71 40 c
ATOM 5416 OD1 ASP A 707 22 168 79 568 -36 492 1 00 73 62 0
ATOM 5417 OD2 A S A 707 035 79 746 -38 680 1 0 72 06 0
ATOM 5418 LE A 708 17 055 78 658 -36 473 1 00 67 93
ATOM 5419 CA. LE A 708 698 79 031 -.3 6 066 1 00 65 22 c



ATOM 5420 c LE A 708 15 289 78 398 -3 736 1 00 51 c
ATOM 5421 O LE A 708 4 918 79 105 --33 800 1 00 7 4 0
ATOM 5422 CB ILE A 708 4 660 78 652 -37 138 1 0 62 45 c
ATOM 5423 CGI ILE A 708 1 737 79 624 -38 318 1 00 3 05 c
ATOM 5424 CG2 ILE A 708 3 254 78 671 -36 556 I 00 5 0 c
ATOM 5425 G ILE A 708 3 582 79 515 -39 278 1 0 55 c
ATOM 5426 GLN A 709 15 375 77 073 -34 647 1 00 8 81 N
ATOM 5427 CA. GLN A 709 5 02 76 365 -33 414 I 00 0 C
ATOM 5428 C GLN A 709 15 938 76 685 -32 225 1 00 67 88 C
ATOM 5429 O GLN A 709 15 547 76 494 -31 072 1 00 69 06 0
ATOM 5430 CB GLN A 709 5 003 74 861 -33 664 I 00 72 46 c
ATOM 5431 CG GLN A 709 13 763 74 417 -3 409 1 00 76 15 c
ATOM 5432 CD GLN A 709 4 029 73 264 -35 363 1 00 8 29 c
ATOM 5433 OE1 GLN A 709 1 740 72 303 -35 031 1 00 72 86 0
ATOM 5434 NE2 GLN A 709 3 462 73 359 -36 564 1 00 80 36 N
ATOM 5435 N LYS A 7 0 7 143 77 76 -32 499 1 0 66 69 N
ATOM 5436 CA LYS A 710 17 990 77 713 -31 442 1 00 67 12 c
ATOM 5437 C LYS A 7 0 7 469 79 075 -30 960 I 00 73 C
ATOM 5438 O LYS A 7 0 7 72 9 79 469 -29 83 1 0 74 31 O
ATOM 5439 CB LYS A 7 0 19 436 77 849 -31 915 1 00 8 82 c
ATOM 5440 N ALA A 7 1 731 79 780 -3 8 4 I 00 68 2 N
ATOM 54 1 CA ALA A 711 1 298 81 141 -31 517 1 00 69 87 C
ATOM 5442 c ALA A 711 15 059 81 167 -30 649 1 00 70 50 c
ATOM 5443 0 ALA A 7 1 794 82 151 -29 965 I 00 75 3 0
ATOM 5444 CB ALA A 711 1 033 81 904 -32 800 1 00 66 09 c
ATOM 5445 N GLN A 712 4 291 80 091 -30 696 1 00 67 5 N
ATOM 5446 CA GLN A 7 2 3 050 80 028 -29 951 I 00 74 0 C
ATOM 5447 C GLN A 712 3 335 79 569 -28 520 1 00 82 38 C
ATOM 5448 O GLN A 712 3 904 78 493 -28 302 1 00 83 88 O
ATOM 5449 CB GLN A 712 2 055 79 113 -30 677 1 00 73 50 c
ATOM 5450 CG GLN A 712 11 648 79 674 -32 070 1 00 27 c
ATOM 5451 C GLN A 712 0 587 78 847 -32 786 1 0 73 81 c
ATOM 5452 OE1 GLN A 712 9 798 78 143 -32 157 1 00 78 37 0
ATOM 5453 E2 GLN A 7 2 0 564 78 933 -34 12 I 00 74 86 N
ATOM 5454 O VAL A 7 3 2 389 78 7 -24 455 1 0 70 0
ATOM 5455 VAL A 713 12 963 80 402 ... 550 1 00 80 18 N
ATOM 5456 CA. VAL A 7 3 3 3 3 80 168 -26 45 I 00 82 07 C
ATOM 54 57 C VAL A 713 12 164 79 488 -2 5 387 1 00 77 29 C
ATOM 5458 CB VAL A 713 3 706 8 506 -25 436 1 00 76 50 c
ATOM 54 9 CGI VAL A 7 3 5 40 81 459 -24 927 I 00 79 9 c
ATOM 5460 CG2 VAL A 713 12 7 1 81 842 -24 302 1 00 75 8 c
ATOM 54 61 O A P A 718 3 324 78 974 - 9 458 1 00 77 40 0
ATOM 54 62 ASP A 718 5 962 80 580 -19 021 1 00 0 22 N
ATOM 5463 CA ASP A 718 4 708 80 901 - 697 1 00 90 25 c
ATOM 54 64 C AS A 7 8 3 554 80 22 - 095 1 0 83 53 c
ATOM 54 65 CB ASP A 718 4 803 80 596 -21 190 1 00 2 22 c
ATOM 5466 CG ASP A 7 8 6 009 8 241 -2 84 I 00103 00 c
ATOM 54 67 OD2 AS A 7 8 5 958 8 484 -23 067 1 00104 0
ATOM 5468 OD1 ASP A 718 7 007 81 498 -21 130 1 00103 76 0
ATOM 5469 N SER A 7 9 2 831 80 749 - 8 72 I 00 85 06 N
ATOM 5470 CA SER A 719 1 714 80 095 -17 496 1 00 79 89 c
ATOM 5471 c SER A 7 0 636 79 680 -18 484 1 00 73 51 c
ATOM 5472 0 SER A 7 0 514 80 246 - 9 572 I 00 49 0
ATOM 5473 CB SER A 719 1 110 81 017 -1 445 1 00 86 52 c
ATOM 5474 OG SER A 7 0 54 7 82 166 - 7 051 1 00 77 63 0
ATOM 5475 N LEU A 720 -0 48 78 684 -18 04 I 00 71 2 N
ATOM 5476 CA LEU A 720 -1 202 78 211 - 8 979 1 00 0 C
ATOM 5477 C LEU A 720 -2 3 79 265 - 9 031 1 00 69 4 c
ATOM 5478 O LEU A 720 -- 2 908 79 516 -20 088 1 00 67 96 0
ATOM 5479 CB LEU A 720 -1 736 76 856 - 8 506 1 00 8 11 c
ATOM 5480 CG LE A 720 -2 975 76 347 - 252 1 0 68 46 c
ATOM 5481 CD1 LEU A 720 -- 2 631 75 931 -20 663 1 00 67 96 c
ATOM 5482 CD2 LEU A 720 -3 659 75 220 -18 505 I 00 65 8 c



ATOM 5483 H S A 721 2 ..568 79.,898 -17 ..893 1 ..00 67 ..83 N

ATOM 5484 CA HIS A 721 -3.,524 80..989 -17 .,867 1 ,.00 67 ..99 C
ATOM 5485 C H S A 721 -3..147 82.,028 - 8 ..909 ,.00 65,.30 C

ATOM 5486 O H S A 721 --3..974 82.,410 -19..737 1 ..00 67 ..80 0
ATOM 5487 CB HIS A 7 -3.,605 81. 635 - .,484 ,.00 66.,22 c
ATOM 5488 CG H S A 721 -4 ..518 82.,822 - 6 ..436 ,.00 66,.51 c
ATOM 5489 D1 HIS A 721 -4 ..399 83.,817 -15..491 1 ,.00 63,.88 N

ATOM 5490 CD2 HIS A 7 -5 ,,553 83. 182 -17 .,234 1 ,.00 62 .,32 C
ATOM 54 91 CE1 HIS A 721 -5..325 84..737 -15.,705 1 ,.00 67 ..02 C

ATOM 5492 E2 HIS A 721 --6..036 84.,376 -16..758 1 ,.00 63,.64 N

ATOM 5493 N GLU A 722 -1 ,,896 82..467 -18.,885 I ,.00 62 ..37 N

ATOM 54 94 CA GLU A 722 -1 ..466 83..517 -19.,794 1 ,.00 66..37 C
ATOM 5495 C GLU A 722 - .593 83.,098 - .252 1 ,.00 69 ,.51 c
ATOM 5496 O GLU A 722 2 ..015 83.,899 -22.,087 1 ..00 70..54 0

ATOM 54 97 CB GLU A 722 -0.,032 83..941 - .,486 1 ,.00 72 ..02 c
ATOM 5498 CG GLU A 722 0 ..057 84.,913 - 8 .320 1 ,.00 78,. c
ATOM 5499 CD GLU A 722 1 ..479 85.,311 -17 .,980 1 ..00 81 ..77 c
ATOM 5500 O GLU A 722 2 ,,340 85. .313 -18.,889 1 ,.00 74 .,31 0

ATOM 5501 OE2 GLU A 722 1 ..72 9 85.,629 - 6 .794 1 ,.00 85,.57 0
ATOM 5502 HIS A 723 --1 ..251 81.,849 -21 .558 1 ,.00 67 ,.25 N

ATOM 5503 CA. HIS A 723 -.1 .,329 81. 373 -22.,933 1 ,.00 .,51 C
ATOM 5504 C HIS A 723 -2..758 81.,427 -2 3 .,441 1 ,.00 66..19 C

ATOM 5505 O HIS A 723 --3..005 81.,903 -24 .549 1 ,.00 67 ,.45 0
ATOM 5506 CB H S A 723 -0,,787 7 ..948 -2 3 .,071 I ,.00 72 ..96 c
ATOM 5507 CG HIS A 723 -0..949 79..381 -2 4 .,448 1 ,.00 71 ..84 c
ATOM 5508 D1 H A 723 -0. 121 79.,72 3 -25. 496 1 ,.00 76 ,.73

ATOM 5509 CD2 H S A 723 -1 ,,864 78..523 -24.,957 I ,.00 68..64 C
ATOM 5510 CE1 HIS A 723 -0.,508 7 ..085 -2 6 .,586 1 ,.00 79..65 C

ATOM 5511 E2 H A 723 - .568 78 .,356 -26. 288 1 ,.00 73 ,.56
ATOM 5512 LE A 724 --3..689 80.,927 -22.,630 1 ..00 66..93 N

ATOM 5513 CA LE A 724 -5.,119 81..003 -22.,94 3 1 ,.00 66..13 C
ATOM 5514 C ILE A 724 -5..593 82.,459 987 1 ,.00 67 ,. 6 C

ATOM 5515 O ILE A 724 --6..418 82.,821 -2 3 .,824 1 ..00 66..71 O
ATOM 5516 CB ILE A 724 -5 ,,980 80. 241 -21.,915 1 ,.00 63.,2.3 C

ATOM 5517 CGI ILE A 724 -5..549 78.,776 -21. 82 6 1 ,.00 6 ,. 3 c
ATOM 5518 CG2 ILE A 724 7 ..479 80.,359 —22 ..244 1 ,.00 48,.03 c
ATOM 5519 CD1 ILE A 724 -6.,086 78 .059 -20.,588 1 ,.00 54 .,24 c
ATOM 5520 ALA A 725 -5..072 83.,296 -22.,097 1 ,.00 60..81

ATOM 5521 CA ALA A 725 -5. 514 84.,689 -2 2 .075 1 ,.00 65 ,.83 C

ATOM 5522 C ALA A 725 -5., 99 85...35 6 -2 3 .,393 I ,.00 66..33 C
ATOM 5523 O ALA A 725 -5.,891 86..285 -2 3 .,799 1 ,.00 68..55 0

ATOM 5524 CB ALA A 725 -4 .865 85.,458 -20. 925 1 ,.00 66 ,.76 c
ATOM 5525 A S A 726 -4 ..168 84.,854 -2 4 .,071 1 ..00 68..02 N

ATOM 5526 CA ASM A 726 -3.,589 85..542 -2 5 ., 1 ,.00 65..59 C
ATOM 5527 C A S A 726 -4 ..122 85.,071 -2 6 .560 1 ,.00 69,.74 c
ATOM 5528 O ASN A 726 --3..982 85.,764 -2 7 .,564 1 ..00 75..24 0
ATOM 5529 CB ASN A 726 -2,,072 85. 406 -2 5 .,196 1 ,.00 69.,05 c
ATOM 5530 CG A S A 726 -1 ..434 86.,278 -24. 122 1 ,.00 82 ,.83 c
ATOM 5531 OD1 ASN A 72 6 2 ..103 86.,72 9 -2 3 ..179 1 ,.00 8 ,.47 0

ATOM 5532 D2 ASN A 726 -0.,136 86. 530 -24.,263 1 ,.00 90., 5 N

ATOM 5533 O LEU A 727 -7 ..112 85.,083 -2 7 .,388 1 ,.00 66..41 0

ATOM 5534 LEU A 727 -4 ..732 83.,892 -2 6 ..578 1 ,.00 68,. 7 N

ATOM 5535 CA LEU A 727 -5.,439 83. 426 -27.,764 I ,.00 64 ..96 C

ATOM 5536 C LEU A 727 - .,482 84.,431 -2 8 .,213 1 ,.00 60..23 C
ATOM 5537 CB LEU A 727 -6. 1 82.,093 -27 .481 1 ,.00 64 ,.87 C

ATOM 5538 CG LEU A 727 -5., 76 80. 965 -27.,08 I ,.00 68..34 C
ATOM 5539 CD1 LEU A 727 -5.,974 7 ..783 -2 6 .,555 1 ,.00 62 ..47 C

ATOM 5540 CD2 LEU A 727 -4 ..3 80.,578 -28. 276 1 ,.00 68 ,.39 C
ATOM 5541 O ALA A 728 --8..991 83.,304 -2 9 .,235 1 ..00 62 ..15 O

ATOM 5542 N ALA A 728 ... g _,67 6 84..559 -2 9 .,515 1 ,.00 57 ..69 N

ATOM 554 3 CA ALA A 728 -7 ..849 85.,265 -30. 004 1 ,.00 64 ,.32 C

ATOM 5544 c ALA A 728 --9..094 84.,471 -2 9 .,595 1 ..00 63..03 c
ATOM 5545 CB ALA A 728 -7 ,,781 85. 441 -.31.,510 1 ,.00 59.,16 c



ATOM 5546 O GLY A 72 9 -11 641 85 834 -27 381 1 00 59 53 O

ATOM 5547 GLY A 72 9 - 0 260 85 103 -2 9 64 3 1 00 61 3

ATOM 554 8 CA GL A 729 - 1 505 84 430 -2 9 323 1 0 60 46 C

ATOM 5549 c GLY A 72 9 - 2 231 85 069 -28 152 1 00 62 97 c
ATOM 5550 0 SER A 730 -13 561 83 728 -25 406 I 00 0 0

ATOM 5551 SER A 730 - 3 514 84 749 -28 014 1 0 6 30
ATOM 5552 CA SER A 730 -1 332 8 340 -2 6 969 1 00 0 80 c
ATOM 5553 C SER A 730 -13 8 84 905 -25 607 I 00 58 2 c
ATOM 5554 CB SER A 730 -15 798 8 946 -2 7 135 1 00 69 73 c
ATOM 5555 OG SER A 730 -16 039 83 666 -2 6 573 1 00 69 25 0
ATOM 5556 O PRO A 731 - 4 059 83 846 -21 748 I 00 5 89 0

ATOM 5557 FRO A 731 -13 777 85 855 -2 4 661 1 00 58 25
ATOM 5558 CA PRO A 73.1 -13 401 85 544 -23 279 1 00 8 88 c
ATOM 5559 c PRO A 731 -1 401 84 569 -22 680 1 00 55 22 c
ATOM 5560 CB FRO A 731 - 3 456 86 916 -22 563 1 00 58 02 c
ATOM 556 CG PRO A 7.31 - 3 476 87 92 4 -23 648 1 0 59 54 c
ATOM 55 62 CD PRO A 731 -1 158 87 269 -24 817 1 00 61 1 c
ATOM 5563 O ALA A 732 - 77 8 250 -22 315 I 00 55 45 0

ATOM 5564 ALA A 7.32 - 622 84 563 -23 2 1 0 48 2 6
ATOM 5565 CA ALA A 732 -16 602 83 580 — '2 790 1 00 55 61 c
ATOM 5566 C ALA A 732 - 82 162 -23 4 I 00 58 40 c
ATOM 5567 CB ALA A 732 -17 941 83 856 -2 3 424 1 00 49 02 c
ATOM 5568 O ILE A 733 -13 517 79 280 -2 3 598 1 00 2 50 0
ATOM 55 9 N LE A 733 -15 608 81 986 -24 359 I 00 58 66 N

ATOM 557 0 CA ILE A 733 -15 051 80 697 -2 4 744 1 00 58 73 c
ATOM 5571 C ILE A 7.33 -13 737 80 410 -24 03 7 1 00 56 24 c
ATOM 5572 CB ILE A 733 - 4 848 80 595 -26 253 I 00 8 c
ATOM 5573 CGI ILE A 733 - 208 80 396 -2 6 910 1 00 76 89 c
ATOM 557 4 CG2 ILE A 7.33 - 4 034 79 350 -26 612 1 00 64 38 c
ATOM 5575 CD1 ILE A 733 -16 896 79 076 -2 6 484 1 00 68 22 c
ATOM 5576 O LYS A 734 - 066 79 868 -21 339 1 00 48 70 0
ATOM 5577 LYS A 7.34 - 874 8 416 -23 903 1 0 54 8

ATOM 5578 CA LYS A 734 -11 581 81 163 -23 279 1 00 51 52 c
ATOM 5579 C LYS A 734 - 805 80 720 -2 8 I 00 55 5 c
ATOM 5580 CB LYS A 7.34 - 0 691 82 385 -23 .317 1 0 5 c
ATOM 5581 CG LYS A 734 -10 085 82 667 -24 672 1 00 0 76 c
ATOM 5582 CD LYS A 734 - 0 21 84 4 -24 957 I 00 60 .3 c
ATOM 5583 CE LYS A 734 -8 773 8 825 -2 4 756 1 00 57 62 c
ATOM 5584 LYS A 7.34 -8 953 86 300 -24 74 7 1 00 7 99

ATOM 5585 N LYS A 735 -12 833 81 282 -21 2 I 00 50 06 N
ATOM 5586 CA LYS A 735 - 3 150 80 849 - 864 1 00 46 70 c
ATOM 5587 C LYS A 7 .3 5 -13 .37 9 79 340 - 9 880 1 00 48 74 c
ATOM 5588 O LYS A 735 - 2 699 78 607 -19 161 1 00 48 82 0

ATOM 5589 CB LYS A 735 - 4 361 81 562 - 300 1 00 43 01 c
ATOM 5590 CG LYS A 7.35 - 4 6 8 24 - 7 879 1 0 44 51 c
ATOM 55 91 CD LYS A 735 -15 419 82 225 -17 097 1 00 41 00 c
ATOM 5592 CE LYS A 735 -15 674 8 790 -15 68 I 00 42 8 c
ATOM 5593 Z LYS A 7.35 - 6 479 82 802 - 4 943 1 0 39 2 9

ATOM 55 94 GLY A 736 -1 310 78 879 -20 714 1 00 47 52

ATOM 5595 CA. GLY A 736 -14 593 77 453 -20 8 8 I 00 49 9 c
ATOM 5596 C GLY A 736 -13 359 76 585 -21 039 1 00 45 10 c
ATOM 5597 O GLY A 736 -13 276 75 457 -20 561 1 00 49 31 0
ATOM 5598 N ILE A 737 -12 374 77 136 -21 730 I 00 46 25 N

ATOM 559 CA ILE A 737 -11 209 76 375 -22 151 1 00 47 19 C
ATOM 5600 C ILE A 7.37 -10 288 76 02 -20 97 7 1 00 2 46 c
ATOM 5 01 O ILE A 737 - 9 738 75 013 -20 839 I 00 54 27 0
ATOM 5602 CB ILE A 737 - 0 456 77 119 -2 3 255 1 00 48 8 c
ATOM 5603 CGI ILE A 7.37 - 223 76 967 -24 566 1 00 49 04 c
ATOM 5604 CG2 ILE A 737 -9 030 76 62 4 -23 377 1 00 47 79 c
ATOM 5605 CD1 ILE A 737 - 0 67 6 77 786 -2 5 705 1 00 56 7 c
ATOM 5606 LE A 7.38 - 0 138 77 098 -20 114 1 0 5 83

ATOM 5607 CA LEU A 738 -9 335 76 922 -18 92 0 1 00 52 73 c
ATOM 5608 C LEU A 738 - 9 961 75 870 -18 0 3 I 00 5 94 C



ATOM 5 6 0 9 O LEU A 7 3 8 -- 9 2 7 5 7 4 9 6 6 - 1 7 5 1 8 1 0 0 5 5 2 7 O
ATOM 5 6 1 0 CB LEU A 7 3 8 - 9 1 7 2 7 8 2 3 9 - 1 8 1 7 9 1 0 0 5 1 1 2 C
ATOM 5 6 1 CG LE A 7 3 8 - 8 4 0 8 7 8 2 0 3 - 1 6 8 5 6 1 0 5 1 7 C
ATOM 5 6 1 2 GDI LEU A 7 3 8 -- 7 1 1 6 7 7 3 9 1 - 1 9 8 4 1 0 0 5 1 4 1 c
ATOM 5 6 1 3 CD2 LEU A 7 3 8 - 8 1 0 7 7 9 62 8 - 4 2 8 1 0 0 4 6 7 0 c
ATOM 5 6 1 4 N GLN A 7 3 9 - 1 1 2 6 7 7 5 9 5 9 - 1 7 8.1 7 1 0 4 9 8 N
ATOM 5 6 1 5 CA GLN A 7 3 9 - 1 1 9 1 1 7 5 0 3 7 - 1 6 9 0 3 1 0 0 4 8 5 0 c
ATOM 5 6 1 6 C GLN A 7 3 9 - 852 7 3 6 0 5 - 7 4 5 2 1 0 0 4 9 3 2 C
ATOM 5 6 1 7 O GLN A 7 3 9 - 1 8 9 8 7 2 6 5 6 - 1 6 8 6 1 0 0 4 7 5 7 O
ATOM 5 6 1 8 CB GLN A 7 3 9 - 1 3 3 4 9 7 5 4 7 4 - 1 6 62 9 1 0 0 4 3 2 5 c
ATOM 5 6 1 9 CG GLN A 7 3 9 - 1 3 4 4 2 7 6 92 1 - 6 1 3 1 1 0 0 4 4 0 4 c
ATOM 5 6 2 0 CD GLN A 7 3 9 - 1 2 62 2 7 7 1 5 1 - 1 8 7 9 1 0 0 4 1 9 3 c
ATOM 5 6 2 1 O GLN A 7 3 9 - 1 2 8 4 1 7 6 5 0 9 - 1 3 8 2 1 0 0 4 3 0
ATOM 5 622 E2 GLN A 7 3 9 - 1 1 6 6 2 7 8 0 5 5 - 1 4 9 5 4 1 0 0 4 4 8 6 N
ATOM 5 6 2 3 N TH A 7 4 0 - 1 1 7 2 4 7 3 4 6 9 - 1 8 7 7 2 1 0 0 2 8 N
ATOM 5 6 2 4 CA THR A 7 4 0 - 1 1 6 6 2 7 2 1 1 - 1 4 . 1 0 4 9 5 2 C
ATOM 5 6 2 5 c T A 7 4 0 - 1 0 3 4 8 7 1 5 1 1 - 1 9 0 4 7 1 0 0 4 9 4 8 c
ATOM 5 6 2 6 O THR A 7 4 0 - 0 3 2 5 7 0 3 8 5 - 8 5 4 6 1 0 0 4 9 9 4 0
ATOM 5 6 2 7 CB THR A 7 4 0 - 1 1 7 8 3 7 2 2 4 6 - 2 0 9 6 2 1 0 4 9 1 3 c
ATOM 5 6 2 8 OG1 THR A 7 4 0 - 1 3 0 5 7 7 2 7 9 8 - 2 1 3 1 4 1 0 0 5 4 2 9 0
ATOM 5 6 2 9 CG2 T R A 7 4 0 - 6 8 0 7 0 8 7 - 2 .1 5 8 9 1 0 0 4 5 3 c
ATOM 5 6 3 0 N VAL A 7 4 1 - 9 2 6 2 7 2 2 3 6 - 2 6 1 1 0 0 4 7 3 8 N
ATOM 5 6 3 1 CA VAL A 7 1 - 7 9 4 6 7 1 7 4 9 - 1 8 8 6 4 1 0 0 4 6 7 4 c
ATOM 5 6 3 2 C VAL A 7 4 1 - 7 8 6 9 7 1 4 0 8 - 7 3 7 5 1 0 0 4 8 3 5 c
ATOM 5 3 3 O VAL A 7 4 1 - 7 2 8 6 7 0 4 0 2 - 1 9 9 3 1 0 0 5 0 4 8 0
ATOM 5 6 3 4 CB VAL A 7 - 6 8 4 7 7 2 7 7 0 - 1 1 8 7 1 0 0 1 3 8 c
ATOM 5 3 5 CGI VAL A 7 4 1 - 5 4 8 1 7 2 2 5 7 - 1 8 7 4 4 1 0 0 4 8 7 c
ATOM 5 6 3 6 CG2 VAL A 7 4 1 - 6 8 6 9 7 3 1 0 7 - 2 0 6 6 6 1 0 0 5 0 0 8 c
ATOM 5 6 3 7 N LYS A 7 4 2 - 8 4 5 5 7 2 2 2 5 - 1 6 5.1 1 0 0 2 2 6 N
ATOM 5 6 3 8 CA LYS A 7 4 2 - 8 4 1 9 7 1 8 5 1 - 1 5 1 0 3 1 0 0 5 0 0 4 c
ATOM 5 6 3 9 C LYS A 7 4 2 - 9 2 1 7 7 0 5 6 5 - 1 4 8 6 1 1 0 0 : 3 1 C
ATOM 5 6 4 0 O LYS A 7 4 2 - 8 8 4 5 6 9 7 5 4 - 1 4 0.1 8 1 0 5 0 3 4 O
ATOM 5 6 4 1 CB LYS A 7 4 2 - 8 9 4 0 7 2 9 6 9 - 1 4 2 2 3 1 0 0 4 6 1 7 c
ATOM 5 6 4 2 CG LYS A 7 4 2 - 7 9 9 3 7 4 1 2 9 - 4 082 1 0 0 4 8 4 9 c
ATOM 5 6 4 3 C LYS A 7 4 2 - 8 6 3 9 7 5 2 4 1 - 1 3 2 4 9 1 0 5 0 6 6 c
ATOM 5 6 4 4 CE LYS A 7 4 2 - 7 7 5 2 7 6 4 9 1 - 1 3 1 8 5 1 0 0 4 4 3 4 c
ATOM 5 6 4 5 LYS A 7 4 2 - 7 8 0 9 7 7 1 5 3 - 1 .1 8 4 3 1 0 0 4 9 0 7 N
ATOM 5 6 4 6 N VAL A 7 4 3 - 0 3 0 3 7 0 3 8 0 - 5 6 1 1 1 0 0 5 1 6 2 N
ATOM 5 6 4 7 CA VAL A 7 4 3 - 1 1 8 6 6 9 2 4 9 - 1 5 3 7 4 1 0 0 4 7 5 9 C
ATOM 5 6 4 8 C VAL A 7 4 3 - 1 0 4 8 0 6 7 9 8 0 - 1 5 7 8 0 1 0 0 4 9 5 9 C
ATOM 5 6 4 9 O VAL A 7 4 3 - 1 0 5 2 1 6 6 9 7 9 - 1 0 7 9 1 0 0 4 9 0 2 O
ATOM 5 6 5 0 CB VAL A 7 4 3 - 1 2 5 1 2 6 9 3 7 4 - 1 6 1 4 0 1 0 0 4 5 4 2 C
ATOM 5 6 5 1 CGI VAL A 7 4 3 - 1 3 1 8 0 6 8 0 2 0 - 1 2 7 8 1 0 0 1 9 7 c
ATOM 5 6 5 2 CG2 VAL A 7 4 3 - 1 3 4 4 9 7 0 3 2 4 - 1 4 2 1 1 0 0 4 3 8 8 c
ATOM 5 6 5 3 N VAL A 7 4 4 - 9 8.1 2 6 8 0 4 1 - 1 6 9.1 8 1 0 5.3 7 6 N
ATOM 5 6 5 4 CA VAL A 7 4 4 - 9 0 9 9 6 6 8 9 0 - 1 7 4 3 3 1 0 0 5 0 0 6 c
ATOM 5 C VAL A 7 4 4 - 7 9 4 5 6 6 5 0 4 - 4 9 7 1 0 0 5 3 9 7 C
ATOM 5 6 5 6 O VAL A 7 4 4 - 7 7 4 3 6 5 3 2 1 - 1 6 2 . 1 0 62 4 7 O
ATOM 5 7 CB VAL A 7 4 4 - 8 5 5 8 7 1 6 1 - 1 8 8 4 4 1 0 0 5 3 2 2 c
ATOM 5 6 5 8 CGI VAL A 7 4 4 - 7 602 6 6 0 3 3 - 2 6 6 1 0 0 5 3 7 7 c
ATOM 5 6 5 9 CG2 VAL A 7 4 4 - 9 7 1 1 7 3 2 3 - 8 3 7 1 0 0 4 2 5 9 c
ATOM 5 6 6 0 ASP A 7 4 5 - 7 2 1 1 7 4 9 8 - 1 6 0 0 1 1 0 0 4 8 3 1 N
ATOM 5 6 6 1 CA A A 7 4 5 - 6 0 6 8 6 7 2 6 0 - 1 5 1 3 7 1 0 0 4 5 .3 6 C
ATOM 5 6 62 C A A 7 4 5 - 6 4 6 7 6 6 6 1 2 - 3 8 2 6 1 0 0 5 4 5 C
ATOM 5 6 6 3 O A P A 7 4 5 - 5 7 3 1 6 5 7 7 0 - 1 3 2 9 9 1 0 0 6 3 3 7 O
ATOM 5 6 6 4 CB A P A 7 4 5 - 5 3 0 7 6 8 552 - 4 8 4 9 1 0 0 5 2 5 4 C
ATOM 5 6 6 5 CG ASP A 7 4 5 - 4 1 9 4 6 8 8 3 7 - 1 8 7 2 1 0 0 6 4 4 C
ATOM 5 6 6 6 OD1 ASP A 7 4 5 - 4 3 4 3 8 5 4 - 1 7 0 8 1 1 0 0 62 7 7 O
ATOM 5 6 6 7 OD2 ASP A 7 4 5 - 3 1 5 6 6 9 4 0 0 - 1 5 4 5 1 1 0 0 2 8 0
ATOM 5 6 6 8 N GLU A 7 4 6 6 1 8 6 6 9 7 8 - 1 3 2 8 9 1 0 0 5 1 2 5
ATOM 5 6 6 9 CA GL A 7 4 6 - 8 0 3 6 6 6 3 9 1 - 1 2 0 2 1 1 0 5.3 1 7 c
ATOM 5 6 7 0 c GLU A 7 4 6 - 8 5 8 7 982 - 1 2 2 4 4 1 0 0 5 5 4 3 c
ATOM 5 6 7 1 O GLU A 7 4 6 - 8 4 6 8 6 4 1 2 0 - 3 7 4 1 0 0 5 6 2 3 0



ATOM 5672 CB GLU A 746 --9..055 67..301 -11 ..310 1 ,.00 52 ..30 c
ATOM 5673 CG GLU A 74 6 --10,,141 66..593 -10.,485 1 ,.00 50..35 C

ATOM 5674 C GL A 746 - 0 ..651 67.,44 6 - ..30 6 ,.00 55,.97 c
ATOM 5675 OE1 GLU A 746 -11 ..752 67.,155 -8..761 1 ,.00 49..81 0

ATOM 5676 OE2 GLU A 74 6 -9.,930 68. .38 9 -8.,9 7 ,.00 49..53 0

ATOM 5677 L E A 747 - ..177 64.,741 - 3 .4 ,.00 53,. 7

ATOM 5678 CA LEU A 747 --9..679 63.,411 -13. 747 1 ,.00 56,.53 c
ATOM 5679 C L A 747 -8.,5 9 62. 4 8 -13.,9 4 1 ,.00 59..70 c
ATOM 5680 O LE A 747 -8..668 61.,238 -13.,613 1 ,.00 50..32 0

ATOM 5681 CE LEU A 747 -10..518 63.,429 -15. 025 1 ,.00 52 ,.80 c
ATOM 5682 CG LEU A 747 - .,960 63. 915 - .,97 9 I ,.00 59..66 c
ATOM 5683 CD1 LEU A 747 -12..598 63.,805 -16.,364 1 ,.00 55..30 c
ATOM 5684 CD2 LEU A 747 - 2 .764 63., 4 -13 .935 1 ,.00 58 ,.7 6 c
ATOM 5685 VAL A 748 -7 ..383 62.,911 -14 .,401 1 ,.00 55..18

ATOM 5686 CA VAL A 748 ... g _,187 62. 102 - 4 .,50 3 1 ,.00 54 ..48 c
ATOM 5687 C VAL A 748 -5..750 61.,653 - 3 . 1 ,.00 6 ,.73 c
ATOM 5688 O VAL A 748 -5..537 60.,455 -12..873 1 ,.00 63..11 0

ATOM 5689 CB VAL A 748 - 5 .,053 62. 860 -15.,212 1 ,.00 57 ..32 c
ATOM 5690 CGI VAL A 748 -3..699 62.,444 - 4 .689 1 ,.00 62 ,.26 c
ATOM 5691 CG2 VAL A 748 -5..128 62.,613 -16. 689 1 ,.00 58,.39 c
ATOM 5692 N LYS A 749 - 5 .,652 62. 598 -12.,180 1 ,.00 62 ..83 N

ATOM 5 93 CA LYS A 74 9 -5..356 62.,249 -10.,799 1 ,.00 62 ..07 c
ATOM 5694 c LYS A 74 9 -6..390 61.,262 -10. 273 1 ,.00 62 ,.28 c
ATOM 5 95 0 LYS A 74 9 -6.,033 60. 2 65 -9.,661 I ,.00 69..32 0

ATOM 5696 CB LYS A 74 9 -5..312 63.,483 - .,917 1 ,.00 59..65 c
ATOM 5697 CG LYS A 74 9 - 4 .185 64.,459 -10. 230 1 ,.00 64 ,.58 c
ATOM 5 98 C LYS A 74 9 - 4 .,05 9 65. 499 -9., 02 I ,.00 66..39 c
ATOM 5699 CE LYS A 74 9 -3.,64 9 66. 879 -9.,604 1 ,.00 70..47 c
ATOM 5700 Z LYS A 74 9 - 4 .751 67.,904 -9. 482 1 ,.00 74 ,.7 6

ATOM 5701 VAL A 750 -7 ..665 61.,515 -10.,544 1 ,.00 61 ..82

ATOM 5702 CA VAL A 750 -8.,722 60. 566 -10.,180 1 ,.00 64 .. 0 C

ATOM 5703 C VAL A 750 -8..438 59., 69 -10. 752 1 ,.00 60,. c
ATOM 5704 O VAL A 750 -8..790 58.,152 -10.,153 1 ,.00 57 ..09 0

ATOM 5705 CB VAL A 750 -10.,120 61. 051 -10.,661 1 ,.00 57 ..06 c
ATOM 5706 CGI VAL A 750 - 1 ..100 59.,88 9 -10. 792 1 ,.00 59,. 7 c
ATOM 5707 CG2 VAL A 750 -10..668 62.,07 6 -9. 718 1 ,.00 58,.93 c
ATOM 5708 O M A 751 - 5 .,47 9 56. 772 - 3 .,218 1 ,.00 69..54 0

ATOM 5709 ME A 751 - 7 ..772 59.,133 -11 .,900 1 ,.00 63..53

ATOM 5710 CA MET A 751 - 7 .516 57 .,877 - .590 1 ,.00 62 ,.44 c
ATOM 5711 C MET A 751 -6.,099 57. .355 -12.,33 9 I ,.00 64 ..75 c
ATOM 5712 CB MET A 751 - 7 .,758 58..047 - 4 .,08 3 1 ,.00 57 ..47 c
ATOM 5713 CG MET A 751 -9. 2 8 58.,14 6 -14 .439 1 ,.00 55 ,.56 c
ATOM 5714 SD ME A 751 -10..280 57.,008 -13.,52 4 1 ,.00 69..10

ATOM 5715 CE MET A 751 -10.,556 55. 699 - 4 .,712 1 ,.00 51 ..84 c
ATOM 5716 O GLY A 752 -2 ..0 57., 61 - 1 .471 1 ,.00 80,.57 0

ATOM 5717 GLY A 752 -5..592 57.,588 -11 .,138 1 ,.00 64 ..47

ATOM 5718 CA. GLY A 752 - 4 .,272 57. 12 9 -10.,764 1 ,.00 70..26 c
ATOM 5719 C GLY A 752 -3..085 57.,749 - 1 .482 1 ,.00 7.1 ,. 0 c
ATOM 5720 O ARG A 753 - 1 ..074 59.,131 -1 .990 1 ,.00 72 ,.51 0

ATOM 5721 N ARG A 753 -3.,263 58. 925 -12.,078 1 ,.00 68..72 N

ATOM 5722 CA ARG A 753 -2.,236 59.,573 -12.,917 1 ,.00 70..80 C

ATOM 5723 c ARG A 753 -2 ..007 58.,821 -1 .2 4 9 1 ,.00 72 ,.83 c
ATOM 5724 CB ARG A 753 -0.,90 5 .722 -12., 63 I ,.00 74 ..89 c
ATOM 5725 CG ARG A 753 -0.,787 60.,897 -11 .,182 1 ,.00 75..67 c
ATOM 5726 CD ARG A 753 0 .233 60.,583 -10. 07 1 ,.00 86 ,.96 c
ATOM 5727 NE ARG A 753 1 .,041 61. 737 -9.,64 6 I ,.00106. .08 N

ATOM 5728 C ARG A 753 .,97 3 61. 703 -8.,68 3 1 ,.00103. .46 C

ATOM 5729 ARG A 753 2 .2 8 60.,574 -8. 025 1 ,.00103, .43

ATOM 5730 I-I2 ARG A 753 2 .,661 62.,798 -8.,367 1 ,.00 96..57

ATOM 5731 O HIS A 754 - 4 .,815 58. 149 - .,809 1 ,.00 68.. 0 O

ATOM 5732 H S A 754 -2 ..867 57.,849 - 4 .55 6 1 ,.00 69,. 4

ATOM 5733 CA HIS A 754 -2 ..831 57.,158 -15.,842 1 ,.00 68..62 c
ATOM 5734 C HIS A 754 -3.,607 57. 9 3 - .,934 1 ,.00 74 ..12 c



ATOM 5 7 3 5 CB H S A 7 5 4 -- 3 4 0 4 5 5 7 4 5 - 1 5 7 0 3 1 0 0 7 5 3 3 c
ATOM 5 7 3 6 CG HI S A 7 5 4 - 2 4 0 9 5 4 7 2 3 - 2 4 0 1 0 0 8 5 6 9 C
ATOM 5 7 3 7 ND1 H S A 7 5 4 - 2 5 2 5 3 3 6 9 - 5 4 3 1 1 0 8 5 0 3 N
ATOM 5 7 3 8 CD2 H S A 7 5 4 -- 1 2 2 4 5 8 5 5 - 1 4 5 9 5 1 0 0 8 5 2 9 c
ATOM 5 7 3 9 CE1 HI S A 7 5 4 - .1 5 6 5 5 2 7 . 3 - 4 9 2 I 0 0 8 8 9 2 C
ATOM 5 7 4 0 NE2 H S A 7 5 4 - 0 7 2 0 5 3 5 9 1 - 4 4 0 8 1 0 8 9 0 N
ATOM 5 7 4 1 O LYS A 7 5 5 - 4 7 4 5 5 6 9 8 1 - 1 5 1 0 1 0 0 7 2 7 6 O
ATOM 5 7 4 2 N LYS A 7 5 5 - 2 9 0 9 5 8 2 6 7 - 8 0 I 0 0 2 N
ATOM 5 7 4 3 CA LYS A 7 5 5 - 3 5 1 1 5 8 9 7 6 - 1 3 4 1 0 0 6 5 2 C
ATOM 5 7 4 4 c LYS A 7 5 5 - 4 6 4 5 8 1 7 8 - 1 7 3 3 1 0 0 7 0 2 c
ATOM 5 7 4 5 CB LYS A 7 5 5 - 2 4 7 2 5 9 2 6 8 - 2 0 2 1 3 I 0 0 6 6 .3 3 c
ATOM 5 7 4 6 CG LYS A 7 5 5 - 1 1 2 3 5 9 6 8 4 - 6 8 9 1 0 0 6 6 6 7 c
ATOM 5 7 4 7 CD LYS A 7 5 5 - 1 1 0 0 9 7 - 9 4 1 0 0 7 .1 8 3 c
ATOM 5 7 4 8 CE LYS A 7 5 5 0 332 6 1 5 6 3 - 1 9 082 1 0 0 7 8 5 3 c
ATOM 5 7 4 9 NZ LYS A 7 5 5 1 1 2 0 6 1 0 7 0 - 2 0 2 5 5 1 0 0 7 0 2 1 N
ATOM 5 7 5 0 O PP.0 A 7 5 6 - 5 2 7 0 5 8 7 6 - 2 3 1 4 3 1 0 6 5 3 4 O
ATOM 5 7 5 1 PRO A 7 5 6 -- 5 5 5 7 5 8 8 5 1 - 2 0 4 6 8 1 0 0 7 1 8 2 N
ATOM 7 5 2 CA. PRO A 7 5 6 - 6 6 4 0 5 8 1 5 1 - 2 .1 6 7 I 0 0 6 6 9 6 C
ATOM 5 7 5 3 C PP.0 A 7 5 6 - 6 2 4 1 5 7 6 7 8 5 7 5 1 0 6 8 0 4 C
ATOM 5 7 5 4 CB PRO A 7 5 6 -- 7 7 3 9 5 9 2 1 7 - 2 1 2 3 1 1 0 0 62 3 1 c
ATOM 5 7 5 5 CG PRO A 7 5 6 - 6 9 9 6 6 0 4 7 2 - 2 .1 3 2 9 I 0 0 5 6 5 c
ATOM 5 7 5 6 CD PRO A 7 5 6 - 5 7 7 4 0 3 0 9 - 2 0 4 6 4 1 0 0 5 7 8 c
ATOM 5 7 5 7 O GLU A 7 5 7 -- 6 2 4 1 5 8 0 3 - 2 6 1 5 3 1 0 0 4 0
ATOM 5 7 5 8 N GLU A 7 5 7 - 6 9 8 5 6 7 . 2 - 2 3 8 I 0 0 7 .3 3 N
ATOM 5 7 CA GLU A 7 5 7 - 6 8 3 8 5 6 332 - 2 4 5 2 6 1 0 0 6 7 8 7 C
ATOM 5 7 6 0 C GLU A 7 5 7 - 7 1 0 4 7 5 6 1 - 2 5 3 9 0 1 0 0 6 8 C
ATOM 5 7 6 1 CB GLU A 7 5 7 - 7 8 7 5 2 0 6 - 2 4 9 1 0 I 0 0 9 0 C
ATOM 5 7 62 CG GLU A 7 5 7 2 8 6 5 3 7 7 4 - 2 4 8 6 0 1 0 0 7 4 4 5 C
ATOM 5 7 6 3 CD GLU A 7 5 7 - 8 1 7 7 2 8 0 0 - 2 5 6 3 9 1 0 0 7 6 8 2 c
ATOM 5 7 6 4 OE1 GLU A 7 5 7 -- 9 0 9 4 5 2 1 9 8 - 2 5 0 2 8 1 0 0 7 4 9 7 0
ATOM 5 7 6 5 OE2 GLU A 7 5 7 9 6 5 5 2 6 4 5 - 2 6 8 6 6 1 0 0 7 5 4 6 0
ATOM 5 7 6 6 N AS A 7 5 8 - 8 .3.1 4 5 8 0 0 - 2 5 2 3 6 1 0 6 7 3 7 N
ATOM 5 7 6 7 CA AS A 7 5 8 -- 8 8 0 7 5 9 1 9 1 - 2 6 0 6 8 1 0 0 6 8 5 1 c
ATOM 5 7 6 8 C ASM A 7 5 8 - 9 3 5 9 6 0 3 8 7 - 2 5 2 9 7 I 0 0 6 8 7 2 C
ATOM 5 7 6 9 O AS A 7 5 8 - 9 7 5 9 6 0 2 7 8 - 2 4 1 2 9 1 0 6 7 3 9 O
ATOM 5 7 7 0 CB ASN A 7 5 8 . 9 9 1 8 5 8 6 8 3 - 2 6 9 9 0 1 0 0 6 9 2 8 c
ATOM 5 7 7 CG ASN A 7 5 8 - 9 4 7 3 5 7 5 4 7 - 2 7 8 6 3 I 0 0 7 0 5 6 c
ATOM 5 7 7 2 OD1 AS A 7 5 8 - 8 2 7 7 5 7 2 6 6 - 2 7 9 7 4 1 0 0 6 9 8 9 0
ATOM 5 7 7 3 ND2 ASN A 7 5 8 ~ 1 0 4 3 2 5 6 8 9 3 - 2 8 5.1 3 1 0 0 6 8 5 3 N
ATOM 5 7 7 4 N ILE A 7 5 9 - 9 4 0 6 1 5 2 8 - 2 5 9 7 8 I 0 0 8 4 N
ATOM 5 7 7 5 CA LE A 7 5 9 - 0 1 6 6 6 2 6 6 5 - 2 5 4 8 7 1 0 0 5 5 7 C
ATOM 5 7 7 6 C ILE A 7 5 9 - 0 2 3 6 3 2 3 0 - 2 6 6 1 2 1 0 0 5 6 4 C
ATOM 5 7 7 7 O ILE A 7 5 9 - 1 0 5 2 6 3 8 3 0 - 2 7 5 2 1 0 0 5 8 3 1 O
ATOM 5 7 7 8 CB ILE A 7 5 9 - 9 2 6 4 6 3 7 5 2 - 2 4 9 1 2 1 0 0 0 5 2 c
ATOM 5 7 7 9 CGI ILE A 7 5 9 - 8 5 3 9 6 3 2 2 5 - 2 3 6 6 4 1 0 5 2 0 c
ATOM 5 7 8 0 CG2 ILE A 7 5 9 - 1 0 1 1 6 9 8 4 - 2 4 5 6 1 1 0 0 5 2 8 6 c
ATOM 5 7 8 1 CD1 ILE A 7 5 9 - 7 352 6 4 0 7 0 - 2 3 2 1 2 I 0 0 5 0 8 0 c
ATOM 5 7 8 2 N VAL A 7 6 0 - 2 3 2 3 6 3 0 0 8 - 2 6 5 0 6 1 0 5 4 7 1 N
ATOM 5 7 8 3 CA VAL A 7 6 0 - 1 3 2 5 3 3 4 4 4 5 3 0 1 0 0 5 6 3 6 c
ATOM 5 7 8 4 C VAL A 7 6 0 - 3 9 3 7 6 4 7 6 8 - 2 7 4 6 I 0 0 6 0 7 3 C
ATOM 5 7 8 5 O VAL A 7 6 0 - 1 4 7 8 2 4 8 1 5 - 2 6 2 4 7 1 0 0 5 9 5 5 0
ATOM 5 7 8 CB VAL A 7 6 0 - 1 4 3 2 3 6 2 3 7 2 7 7 9 1 1 0 0 8 4 3 c
ATOM 5 7 8 7 CGI VAL A 7 6 0 - 1 5 2 2 5 8 0 0 - 2 8 9 1 2 I 0 0 5 3 5 5 c
ATOM 5 7 8 8 CG2 VAL A 7 6 0 - 3 6 6 2 6 1 0 3 4 - 2 8 1 0 9 1 0 0 6 3 3 0 c
ATOM 5 7 8 N ILE A 7 6 1 - 3 5 8 4 6 5 8 3 6 - 2 7 8 5 6 1 0 0 6.1 6 N
ATOM 5 7 9 0 CA ILE A 7 6 1 - 4 2 3 6 7 1 6 6 - 2 7 582 I 0 0 5 7 4 C
ATOM 5 7 9 1 C ILE A 7 6 1 - 2 1 3 7 632 - 2 8 5 4 4 1 0 0 5 8 2 0 C
ATOM 7 92 O ILE A 7 6 1 - 1 5 0 6 5 6 7 5 5 6 - 2 9 7 5 5 1 0 0 62 7 9 O
ATOM 5 7 9 3 CB ILE A 7 6 1 - 1 3 0 2 7 6 8 2 2 4 - 2 7 62 2 1 0 0 5 4 8 3 c
ATOM 5 7 9 4 CGI ILE A 7 6 1 - 7 6 2 7 7 1 3 - 2 6 9 5 4 1 0 0 5 3 8 1 c
ATOM 5 7 9 5 CG2 ILE A 7 6 1 - 3 5 0 7 6 9 4 7 7 - 2 6 9 4 4 1 0 6 7 3 c
ATOM 5 7 9 6 CD1 ILE A 7 6 1 - 1 0 5 9 8 6 8 6 4 1 - 2 7 1 4 9 1 0 0 5 5 5 4 c
ATOM 5 7 9 7 N GLU A 7 6 2 - 3 0 5 6 8 1 2 6 - 2 7 9 8 0 I 0 0 5 3 4 7 N



ATOM 5798 CA GLU A 762 -17 ..306 68..854 -2 8 ..731 1 ..00 55..92 c
ATOM 5799 C GLU A 762 - ,,374 70 ..279 -2 8 .,164 1 ,.00 59..23 c
ATOM 5800 O GL A 762 -17 ..566 70.,485 -2 6 ..965 1 ..00 57 ,.67 0

ATOM 5801 CB GLU A 762 -18..661 68.,150 -2 8 ..650 1 ..00 55..84 c
ATOM 5802 CG GLU A 762 - .,830 68. 909 -29.,280 1 ,.00 66.,29 c
ATOM 5803 C GL A 762 -21..154 68.,718 -2 8 ..502 1 ..00 76,.53 c
ATOM 5804 OE1 GLU A 762 -21 ..215 69.,131 -27 ..322 1 ,.00 72 ,.25 0

ATOM 5805 OE2 GLU A 762 -22.,129 68. 145 -29.,054 1 ,.00 73.,74 0

ATOM 5806 O ME A 763 -18..753 73..163 -30.,432 1 ,.00 61 ..52 0

ATOM 5807 MET A 763 -17 ..162 71 .,269 -2 9 ..012 1 ,.00 55,.96 N

ATOM 5808 CA MET A 763 -17 .,321 72 ..636 -28.,574 1 ,.00 53..69 C

ATOM 5809 C ME A 763 -18..556 73..256 -2 9 .,221 1 ,.00 60..78 c
ATOM 5810 CB MET A 763 -16. 088 73 .,450 -28. 903 1 ,.00 53 ,.69 c
ATOM 5811 CG ME A 763 -16. 9 ' 74 .,912 -2 8 .,568 1 ..00 55..44 c
ATOM 5812 SD MET A 763 -14 .,732 7 ..816 -2 8 .,825 1 ,.00 63..82 s
ATOM 5813 CE ME A 763 -13..727 75.,131 -27 ..534 1 ..00 46,.30 c
ATOM 5814 O ALA A 764 -19..317 76.,570 -2 9 ..308 1 ..00 70..38 0

ATOM 5815 N ALA A 764 - .,394 73 .874 -2 8 .,401 1 ,.00 55.,59 N

ATOM 5816 CA ALA A 764 -2 0 ..578 74 .,564 -2 8 ..904 1 ..00 68,. 0 c
ATOM 5817 c ALA A 764 -2 0 ..189 7 .,796 -2 9 .714 1 ,.00 67 ,.70 c
ATOM 5818 CB ALA A 764 -21.,510 74 .961 -2 7 .,744 1 ,.00 68.,12 c
ATOM 5819 O ARG A 765 -22..761 77 .,989 -30..742 1 ,.00 80..16 0

ATOM 5820 ARG A 765 -2 0 ..834 7 .,965 -30..865 1 ,.00 73,.23 N

ATOM 5821 CA ARG A 765 -20.,688 77 ..184 -31.,655 1 ,.00 76..31 C

ATOM 5822 C ARG A 765 -21..601 78..267 -31.,065 1 ,.00 79..72 C

ATOM 5823 CB ARG A 765 -21 .017 7 .,911 -33. 123 1 ,.00 74 ,.7 c
ATOM 5824 O GLU A 766 -2 3 .,475 80..627 -31.,852 1 ,.00 86..11 0

ATOM 5825 GLU A 766 -21.,077 7 ..487 -30.,916 1 ,.00 82 ..39 N

ATOM 5826 CA GLU A 766 -21 .752 80.,553 -30. 152 1 ,.00 83 ,.40 C

ATOM 5827 c GLU A 766 -22..972 81.,177 -30..870 1 ..00 85..45 c
ATOM 5828 CB GLU A 766 -2 0 .,731 81..641 -2 9 .,784 1 ,.00 81 ..86 c
ATOM 5829 CG GLU A 766 -19..428 81.,078 -29..169 1 ..00 82 ,.99 c
ATOM 5830 CD GLU A 766 -18..460 82.,152 -2 8 ..663 1 ..00 82 ..46 c
ATOM 5831 OE1 GLU A 766 -17 .,514 82. 516 -29.,399 1 ,.00 84 .,73 0

ATOM 5832 OE2 GLU A 766 -18..628 82.,616 -27 ..517 1 ..00 74 ,.85 0

ATOM 5833 O A S A 767 -2 5 ..240 84.,830 -32..264 1 ,.00 95,.83 0

ATOM 5834 N ASM A 767 -2 3 .,459 82. 3 -30.,365 1 ,.00 .,85 N

ATOM 5835 CA A S A 767 -2 4 ..669 82..933 -30.,918 1 ,.00 91 ..03 C

ATOM 5836 C ASN A 767 -24 .380 84.,002 -31. 963 1 ,.00 92 ,.1 c
ATOM 5837 CB ASN A 767 -2 5 .,516 83..542 -29.,805 1 ,.00 83..76 c
ATOM 5838 O LYS A 775 -2 4 .,799 100..659 -38.,758 1 ,.00102. .58 0

ATOM 5839 N LYS A 775 -27 .244 101.,878 -36. 532 1 ,.00 9 ,.88 N

ATOM 58 0 CA LYS A 775 -2 5 ..832 101.,658 -3 6 .,834 1 ..00100..42 c
ATOM 5841 C LYS A 775 -2 5 .,638 100..548 -37.,860 1 ,.00103. .22 C

ATOM 5842 CB LYS A 775 -2 5 ..053 101.,325 -35..560 1 ..00 99,.52 C

ATOM 5843 CG LYS A 775 -2 3 ..710 100.,647 -3 5 ..812 1 ..00 90..50 c
ATOM 5844 CD LYS A 775 -22.,652 101. 186 -34.,871 1 ,.00 90.,28 c
ATOM 5845 CE LYS A 775 .612 102.,713 -34..928 1 ..00 84 ,.74 c
ATOM 5846 LYS A 775 -21 ..508 103.,288 -34..101 1 ,.00 77 ,.48 N

ATOM 5847 O ASN A 776 -2 6 .,521 98. 502 -41 .,060 1 ,.00104. ,34 O

ATOM 5848 N ASN A 776 -2 6 ..406 99.,473 -37.,709 1 ,.00104. .28 N

ATOM 5849 CA ASN A 776 -2 6 ..382 98.,374 -38..666 1 ,.00105, .63 c
ATOM 5850 C ASN A 776 -27.,035 98..782 -.3 9 .,977 1 ,.00104. .72 C

ATOM 5851 CB ASN A 776 -2 7 ..089 97..143 -38.,095 1 ,.00108..91 C

ATOM 5852 CG ASN A 776 -27 .302 96.,057 -3 9 .136 1 ,.00108, .19 C

ATOM 5853 OD1 ASN A 776 -28.,315 96..040 -.3 9 .,845 1 ,.00104..92 O

ATOM 5854 D2 ASN A 776 -2 6 .,343 95. 144 -3 9 .,234 1 ,.00108. .11

ATOM 5855 N SER A 777 -28. 175 99.,451 -3 9 .870 1 ,.00100,.81 N

ATOM 5856 CA SER A 777 -2 8 ..909 99.,873 -41 .,049 1 ..00103..69 c
ATOM 5857 C SER A 777 -2 8 .,198 101..020 - 1 .,775 1 ,.00105. .17 C

ATOM 5858 O SER A 777 -2 8 ...351 101.,178 -42 ..988 1 ..00103, .57 O

ATOM 5859 CB SER A 777 -30..334 100.,282 -40 ..667 1 ..00105. .84 c
ATOM 5860 OG SER A 777 -31.,060 99. 180 -40.,147 1 ,.00105. ,2.1 0



ATOM 58 61 ARG A 778 -2 7 ..423 101..811 -41 ..031 1 ..00105. .45

ATOM 5862 CA ARG A 778 --2 6 .,653 102..91 - .,609 1 ,.00101. .53 C

ATOM 5863 C ARG A 778 -2 5 ...371 102.,390 -42 ..257 ,.00103, .54 C

ATOM 58 64 O ARG A 778 -2 4 ..783 103.,042 -43 ..119 1 ..00102. .46 0

ATOM 5865 CB ARG A 778 -2 6 .,322 103. 965 -40.,546 1 ,.00 96.,27 c
ATOM 5866 GL A 779 -24..942 101.,208 -41 ..82 6 1 ,.00105, .88

ATOM 5867 CA GLU A 779 -2 3 ..834 100.,505 -42..459 1 ,.00104, .51 c
ATOM 5868 C GLU A 779 -24.,291 99. 952 -43 .,806 1 ,.00103. ,78 c
ATOM 58 O GLU A 779 -2 3 ..615 100.,117 -44 .,825 1 ,.00 99..58 0

ATOM 5870 CB GLU A 779 -2 3 ..327 99.,372 - 1 ..559 1 ,.00102, .87 c
ATOM 5871 CG GLU A 779 -22.,066 9 ..693 -40.,776 I ,.00103. .58 c
ATOM 5872 CD GLU A 779 -2 0 ..793 99..361 - 1 .,549 1 ,.00109. .94 c
ATOM 5873 O GLU A 779 -19. 848 98.,812 -40. 940 1 ,.00110 ,.21 0

ATOM 5874 OE2 GLU A 779 -2 0 ..730 99.,648 -42 .,763 1 ..00111. .31 0

ATOM 5875 ARG A 780 -2 5 .,454 99..304 -4 3 .,792 1 ,.00103. .77

ATOM 5876 CA ARG A 780 -2 6 ..031 98.,702 -44 ..988 1 ,.00103, .30 c
ATOM 5877 c ARG A 780 -2 6 ..404 99.,779 -4 5 ..997 1 .. 0 0 1 0 0 ..01 c
ATOM 5878 0 ARG A 780 -2 6 .,425 99. 540 -47 .,202 1 ,.00 96.,06 0

ATOM 5879 CB ARG A 780 -27 ..260 97.,858 -44 ..627 1 ,.00 98,.76 c
ATOM 5 8 8 0 MET A 781 -2 6 ..686 100.,972 -45 ..486 1 ,.00102, .86

ATOM 5881 CA. M A 781 -2 7 .,089 102. 107 -4 6 .,309 1 ,.00101. ,30 C

ATOM 5 8 8 2 C ME A 781 -2 5 ..890 102..776 -4 6 .,981 1 ,.00 95..33 C

ATOM 5883 O MET A 781 -2 6 ..046 103.,490 -47 ..971 1 ,.00 92 ,.52 0

ATOM 5884 CB MET A 781 -27.,853 103..12 9 -45 .,460 I ,. 0 0 0 ..20 c
ATOM 5885 CG ME A 781 -2 8 ..653 104..124 -4 6 .,265 1 ,.00 97 ..84 c
ATOM 5886 SD MET A 78 -29. 845 103.,309 -47 .338 1 ,.00105, .09 s
ATOM 5887 CE MET A 781 -.30.,412 104..712 -48.,287 I ,.00103. .85 c
ATOM 5888 LYS A 782 -2 4 .,697 102..540 -4 6 ., 3 1 ,.00 98..61

ATOM 5 8 8 9 CA LYS A 782 -23 .469 103.,100 -47 .003 1 ,. 0 0 1 0 0 ,.05 C

ATOM 5890 c LYS A 782 -22..830 102.,138 -48 .,010 1 ..00 97 ..69 c
ATOM 5891 O LYS A 782 -22.,008 102..543 -4 8 .,834 1 ,.00 95..73 0

ATOM 5892 CB LYS A 782 .469 103.,454 -45 ..895 1 ,.00 94 ,.41 c
ATOM 5893 ARG A 783 -2 3 ..212 100.,866 -47 ..951 1 ..00 98..23

ATOM 5894 CA. ARG A 783 -22.,759 99. 9 2 -48 .,952 1 ,.00 93.,67 C

ATOM 5895 C ARG A 783 -2 3 ..680 99.,951 -50..175 1 ,.00 94 ,. 5 C

ATOM 5896 O ARG A 783 -2 3 ..308 99.,482 -51. 2 4 7 1 ,.00 96,.88 O

ATOM 5897 CB ARG A 783 -22.,689 98. 502 -48 .,370 1 ,.00 .,4 . C

ATOM 5898 CG ARG A 783 -21..874 97.,540 -4 9 .,219 1 ,.00 92 ..53 C

ATOM 5 8 9 9 CD ARG A 783 - .042 96.,6 6 -48. 362 1 ,.00 90 ,.40 c
ATOM 5 0 0 NE ARG A 783 - 9 .,903 96..072 -49., 01 I ,.00101. .54 N

ATOM 5901 C ARG A 783 -18.,672 96..580 -4 9 .,072 1 ,.00 96..80 C

ATOM 5902 ARG A 783 -18. 409 97.,653 -48. 336 1 ,.00 9 ,.35

ATOM 5903 I-I2 ARG A 783 -17 ..702 96.,013 -4 9 ..780 1 ..00 91 ..29

ATOM 5904 LE A 784 -2 4 .,874 100..521 -50.,010 1 ,.00 91 ..65

ATOM 5 9 0 5 CA LE A 784 -2 5 ..823 100.,699 -51..115 1 ,.00 89,. 3 C

ATOM 5906 c ILE A 784 -2 5 ..557 101.,981 -51..911 1 ..00 93..13 c
ATOM 5907 O ILE A 784 -2 5 .,448 101. 958 -53.,140 1 ,.00 90.,82 O

ATOM 5908 CB ILE A 784 -27 ..280 100.,747 -50..607 1 ,.00 90,.88 c
ATOM 5 9 0 9 CGI ILE A 784 - 2 7 ..680 99.,417 -4 9 ..972 1 ,.00 89,.27 c
ATOM 5910 CG ILE A 784 -2 8 .,226 101. 123 -51. .,728 1 ,.00 82 .,85 c
ATOM 5911 CD1 ILE A 784 -2 7 ..271 98..22 0 -50.,762 1 ,.00 88.. 1 c
ATOM 5912 GLU A 785 -2 5 ..468 103.,098 -51..197 1 ,.00 9 ,.87

ATOM 5913 CA GLU A 785 -2 5 .,248 104...393 -51.,819 I ,.00 94 ..98 C

ATOM 5914 C GLU A 785 -2 3 .,899 104..443 -52.,549 1 ,.00 95..54 C

ATOM 5915 O GLU A 785 -23 .806 104.,988 -53. 651 1 ,.00 97 ,.49 O

ATOM 5916 CB GLU A 785 -2 5 .,342 105..513 -50.,769 I ,.00 88..95 C

ATOM 5917 GLU A 786 -22.,862 103..865 -51.,951 1 ,.00 89..48

ATOM 5918 CA GLU A 786 - .527 103.,896 -52. 551 1 ,.00 92 ,.81 c
ATOM 5919 c GLU A 786 -21.,403 102.,932 -53.,737 1 ..00 98..36 c
ATOM 5920 O GLU A 786 -2 0 .,455 103..016 -54.,523 1 ,.00 98..29 0

ATOM 5921 CB GLU A 786 -2 0 ..460 103.,571 -51. 500 1 ,.00 86,.83 c
ATOM 5922 GLY A 787 -22..361 102.,018 -53.,860 1 ..00 99..18

ATOM 5923 CA. GLY A 787 -22.,362 101. 045 -54 .,938 1 ,.00 93.,96 C



ATOM 5924 c GLY A 787 -2 3 ..191 101..535 -5 6 ..Ill 1 ..00 94 ..89 c

ATOM 5925 O GLY A 787 --22.,794 101..395 -57.,267 1 ,.00 95..30 O

ATOM 5926 LE A 788 -24...354 102., 03 -55..813 ,.00 92 ,. 8

ATOM 5927 CA LE A 788 -2 5 ..164 102..753 -5 6 ..837 1 ..00 94 ..04 c

ATOM 5928 C ILE A 788 -24.,377 103. 862 -57 .,527 1 ,.00 94 .,21 c

ATOM 5929 O ILE A 788 -24..320 103.,915 -58..756 1 ,.00 92 ,.56 0

ATOM 5930 CB ILE A 788 -2 6 ..452 103.,338 -5 6 ..245 1 ,.00 92 ,.70 c

ATOM 5931 CGI ILE A 788 -2 7 .,383 102. 2 -55.,800 1 ,.00 90.,64 c

ATOM 5932 CG2 ILE A 788 -2 7 ..132 104..245 -57.,241 1 ,.00 87 ..55 c

ATOM 5933 CD1 ILE A 788 -27 ..547 101.,116 -5 6 ..825 1 ,.00 95,.94 c

ATOM 5934 O LYS A 789 -21.,041 0 ..197 -58.,677 I ,.00 99..52 0

ATOM 5935 LYS A 789 -2 3 ..751 104..722 -5 6 .,720 1 ,.00 95..82

ATOM 5936 CA LYS A 789 -2 2 .9 8 105.,835 -57. 195 1 ,.00 97 ,.05 c

ATOM 5937 c LYS A 789 -21..758 105..374 -58..100 1 ..00 97 ..92 c

ATOM 5938 CB LYS A 789 -22.,366 106..62 7 -55.,995 1 ,.00 91 ..48 c

ATOM 5939 CG LYS A 789 -21..885 108.,049 -5 6 ...30 9 1 ,.00 87 ,.67 c

ATOM 5940 CD LYS A 789 -2 0 ..528 108..338 -5 5 ..650 1 ..00 86..60 c

ATOM 5941 CE LYS A 789 -20.,554 0 9 .574 -54 .,740 1 ,.00 8 .,06 c

ATOM 5942 Z LYS A 789 -2 0 ..078 110.,847 -55...396 1 ,.00 78,.21

ATOM 5943 O GLU A 790 -2 0 ..602 102.,311 -61..200 1 ,.00101, .55 0

ATOM 5944 N GLU A 790 -21.,570 104 .065 -58.,222 1 ,.00 94 .,76 N

ATOM 5945 CA GLU A 790 -2 0 ..583 103..538 -5 9 .,152 1 ,.00 96..98 c

ATOM 5946 c GLU A 790 -21 ..265 102.,794 -60..289 1 ,.00 96,.69 c

ATOM 5947 CB GLU A 790 - 9 .,595 102..615 -58.,438 I ,.00 97 ,.76 c

ATOM 5948 CG GLU A 790 -18..203 102..602 -5 9 .,058 1 ,.00 99..33 c

ATOM 5949 CD GLU A 790 -17 .4 103.,874 -58. 762 1 ,.00105, .53 c

ATOM 5 0 OE1 GLU A 790 - 6 .,384 104..101 -5 9 .,438 I ,.00106. .93 0

ATOM 5951 OE2 GLU A 790 - 7 .,813 104 ..645 -57.,856 1 ,.00107. .7 0

ATOM 5952 O LEU A 791 -24 .320 102.,859 -63. .30 6 1 ,.00 99 ,.25 0

ATOM 5953 LEU A 791 -22..591 102..703 -60..227 1 ..00 96..83

ATOM 5954 CA LEU A 791 -2 3 .,372 102..028 -61.,262 1 ,.00 96..68 c

ATOM 5955 C LEU A 791 -24..186 103.,019 -62..093 1 ,.00 98,.06 c

ATOM 5956 CB LEU A 791 -2 4 ..311 100..986 -60..644 1 ..00 96..44 c

ATOM 5957 CG LEU A 791 -2 3 .,7 99. 693 -60.,088 1 ,.00 93.,74 c

ATOM 5958 C LEU A 791 -24..797 98.,873 -5 9 ..406 1 ,.00 92 ,.82 c

ATOM 5959 CD2 LEU A 791 -2 3 ..031 98.,893 -61..189 1 ,.00 9 ,.70 c

ATOM 5960 O GLY A 792 -2 7 .,495 104 .683 -63.,390 1 ,.00 7 .,72 0

ATOM 5961 GLY A 792 -2 4 ..743 104..031 -61.,435 1 ,.00 96..81

ATOM 5962 CA GLY A 792 -25. 501 105.,057 -62. 127 1 ,.00 93 ,.43 c

ATOM 5 63 C GLY A 792 -26.,980 104..749 -62.,269 I ,.00 95..96 c

ATOM 5964 O SER A 793 -31.,119 105..425 -61.,638 1 ,.00 96..52 0

ATOM 5965 SER A 793 -27 .660 104.,579 -61. 134 1 ,.00 9 ,.46

ATOM 5966 CA SER A 793 -2 9 ..093 104..269 -61..097 1 ..00 97 ..45 c

ATOM 5967 C SER A 793 -2 9 .,953 105..185 -61.,958 1 ,.00 94 ..93 c

ATOM 5968 CB SER A 793 -29..608 104.,342 -5 9 ..668 1 ,.00 96,.75 c

ATOM 5969 OG SER A 793 -2 9 ..457 105..658 -5 9 ..162 1 ..00 92 ..45 0

ATOM 5970 O LYS A 797 -37.,066 105. 881 -58.,232 1 ,.00 7 .,65 0

ATOM 5971 LYS A 797 -35...32 5 107 .,244 -5 9 ..788 1 ,.00106, .58

ATOM 5972 CA LYS A 797 -34..807 106.,603 -58..587 1 ,.00102, .97 c

ATOM 5973 C LYS A 797 -35.,874 105. 715 -57 .,966 1 ,.00102. ,82 c

ATOM 5974 CB LYS A 797 -34..332 107 .,651 -57.,571 1 ,.00 94 ..33 c

ATOM 5975 O GLU A 798 -35..520 104.,747 -54..160 1 ,.00107, .01 0

ATOM 597 6 N GLU A 798 -35.,449 104..758 -57., 49 I ,.00108. .09 N

ATOM 5977 CA GLU A 798 -3 6 ..409 104..078 -5 6 .,298 1 ,.00105. .85 c

ATOM 5978 C GLU A 798 -36. 458 104.,785 -54. 957 1 ,.00106, .22 c

ATOM 5979 CB GLU A 798 -3 6 .,090 102..593 -5 6 ., 33 I ,.00102. .80 c

ATOM 5980 CG GLU A 798 -3 6 .,493 101..733 -57.,340 1 ,.00 98..74 c

ATOM 5981 CD GLU A 798 -38. 002 101.,7 -57. 637 1 ,.00 97 ,.89 c

ATOM 5982 OE1 GLU A 798 -38..775 102.,528 -57.,089 1 ..00 99..50 0

ATOM 5983 OE2 GLU A 798 -38.,421 100..861 -58.,445 1 ,.00 95..81 0

ATOM 5984 O H S A 799 -37..262 106.,4 92 -51..290 1 ,.00114, . 7 0

ATOM 5985 HIS A 799 -37..594 105.,427 -54..730 1 ..00109. .66

ATOM 5986 CA. HIS A 799 -37.,806 106. 298 -53.,585 1 ,.00109. ,59 c



ATOM 5 8 7 c H S A 7 9 9 - 3 7 .. 6 1 3 1 0 5 . 7 2 0 -52 . 1 7 3 1 .. 0 0 1 1 1 .. 8 5 c
ATOM 5 9 8 8 CB HI S A 7 9 9 --3 9., 2 1 9 1 0 6 .. 8 9 0 - 5 3 ., 6 6 6 1 ,. 0 0 1 0 7 .. 8 5 C
ATOM 5 9 8 9 O PP.0 A 8 0 0 - 36 .. 4 7 3 1 0 5 ., 3 4 8 - 4 9.. 1 9 2 1 .. 0 0 1 0 9 ,. 2 1 O
ATOM 5 9 9 0 PRO A 8 0 0 - 3 7 .. 8 7 8 1 0 4 . 4 0 6 - 5 1 . 9 3 5 1 .. 0 0 1 1 2 .. 6 5 N
ATOM 5 9 9 1 CA. PRO A 8 0 0 - 3 7 ., 8 6 2 0 3 . 9 4 7 - 5 0 ., 5 3 4 1 ,. 0 0 0 ., 6 4 C
ATOM 5992 C PRO A 8 0 0 - 36 .. 5 9 2 1 0 4 ., 2 6 1 - 4 9.. 7 5 4 1 .. 0 0 1 1 0 ,. 4 0 C
ATOM 5993 CB PRO A 8 0 0 - 3 8 .. 0 2 4 1 0 2 ., 4 3 0 - 5 0 .. 6 6 4 1 ,. 0 0 1 0 9 ,. 4 5 c
ATOM 5 9 9 4 CG PRO A 8 0 0 -.3 8 ., 8 7 1 0 2 . 2 5 4 - 5 . ., 8 7 6 1 ,. 0 0 0 7 ., 8 .1 c
ATOM 5 9 9 5 CD PRO A 8 0 0 - 3 8 .. 3 4 8 1 0 3 . 3 2 6 -52 . 8 2 7 1 ,. 0 0 1 1 1 .. 2 2 c
ATOM 5 9 9 6 O VAL A 8 0 1 - 33.. 4 9 9 1 0 5 ., 2 0 9 - 4 7 .. 6 6 8 1 ,. 0 0 1 0 9 ,. 5 9 0
ATOM 5 9 9 7 N VAL A 8 0 1 -.3 5 ., 6 8 6 0 3 .. 2 9 1 - 4 9 ., 6 9 1 I ,. 0 0 1 1 2 .. 6 1 N
ATOM 5 9 9 8 CA VAL A 8 0 1 - 3 4 .. 3 7 9 1 0 3 . 4 6 0 - 4 9. 0 6 0 1 ,. 0 0 1 1 2 .. 6 2 C
ATOM 5999 C VAL A 0 .1 - 3 4 . 3 6 5 1 0 4 . 345 - 4 7 . 802 1 ,. 0 0 1 1 0 ,. 5 1 C
ATOM 6 0 0 0 CB VAL A 8 0 1 - 33 .. 3 7 4 1 0 4 . 0 4 7 - 5 0 . 0 6 7 1 .. 0 0 1 1 0 .. 1 8 c
ATOM 6 0 0 1 O GLU A 802 - 3 4 ., 2 0 6 1 0 4 .. 802 - 4 3 ., 5 1 8 1 ,. 0 0 1 1 6 .. 6 3 0
ATOM 6 0 0 2 N GL A 802 - 3 .. .32 4 1 0 4 ., 4 3 - 4 6 .. 8 9 6 1 .. 0 0 1 1 0 ,. 7 7 N
ATOM 6 0 0 3 CA GLU A 802 - 35. 3 5 1 1 0 4 . 8 8 7 - 4 5. 632 1 .. 0 0 1 1 2 .. 0 5 c
ATOM 6 0 0 4 C GLU A 8 0 2 -.3 4 ., 4 0 6 0 4 . 2 5 5 - 4 4 ., 6 0 8 1 ,. 0 0 1 1 1 ., 2 3 C
ATOM 6 0 0 5 CB GL A 802 - 36 .. 7 7 4 1 0 4 ., 9 6 2 - 4 5 .. 0 6 7 1 .. 0 0 1 1 0 ,. 4 8 C
ATOM 6 0 0 6 O A A 8 0 3 -32 .. 4 8 2 1 0 0 ., 4 5 9 - 4 2 .. 9 4 0 1 ,. 0 0 1 1 0 ,. 3 5 O
ATOM 6 0 0 7 N ASM A 8 0 3 -.3 3 ., 8 6 8 0 3 . 0 9 0 - 4 4 ., 9 7 6 1 ,. 0 0 1 0 9 . 39 N
ATOM 6 0 0 8 CA AS A 8 0 3 -32 . 7 5 4 1 0 2 . 4 0 4 - 4 4 . 3 0 1 1 ,. 0 0 1 0 9 .. 6 6 C
ATOM 6 0 0 9 c ASN A 8 0 3 - 33.. 1 5 9 1 0 1 ., 4 6 2 - 4 3.. 1 6 7 1 ,. 0 0 1 1 0 ,. 0 6 c
ATOM 6 0 1 0 CB ASN A 8 0 3 - 3 1 ., 7 9 0 3 .. 4 - 4 3 ., 7 7 8 I ,. 0 0 9 .. 2 7 c
ATOM 6 0 1 1 O THR A 8 0 4 - 3 4 . 9 6 0 9 8 . 4 0 - 1 . 7 8 6 1 ,. 0 0 1 0 7 .. 0 0 0
ATOM 6 0 1 2 N THR A 8 0 4 - 3 4 . 2 4 3 0 .1 ., 7 6 6 - 4 2 . 4 5 9 1 ,. 0 0 1 0 8 ,. 1 0 N
ATOM 6 0 1 3 CA THR A 8 0 4 -.3 4 ., 7 6 8 0 0 .. 8 7 - 4 ., 4 8 2 I ,. 0 0 1 0 6 .. 1 5 C
ATOM 6 0 1 4 C THR A 8 0 4 - 3 5 ., 1 9 1 99.. 5 6 5 - 4 2 ., 2 3 8 1 ,. 0 0 1 0 6 .. 7 4 C
ATOM 6 0 1 5 CB THR A 8 0 4 - 3 5 . 9 6 9 0 .1 ., 3 7 9 - 4 0 . 6 9 0 1 ,. 0 0 1 0 7 ,. C
ATOM 6 0 1 6 OG1 THR A 8 0 4 - 3 7 . 1 9 5 1 0 1 . 0 4 2 - 1 . 3 5 6 1 .. 0 0 1 0 7 .. 1 1 O
ATOM 6 0 1 7 CG2 THR A 8 0 4 - 3 5 ., 8 6 2 1 0 2 .. 8 9 6 - 4 0 ., 5 4 4 1 ,. 0 0 1 1 0 .. 1 0 C
ATOM 6 0 1 8 O GLN A 8 0 5 - 3 .. 5 9 0 9 6 ., 5 4 8 - 4 4 .. 9 7 1 .. 0 0 1 0 3 ,. 4 0 O
ATOM 6 0 1 9 GLN A 8 0 5 - 35. 7 8 4 99. 7 9 4 - 4 3 . 4 0 9 1 .. 0 0 1 0 5 .. 4 5 N
ATOM 6 0 2 0 CA. GLN A 8 0 5 -.3 6 ., 3 1 0 9 8 . 7 4 8 - 4 4 ., 2 8 2 1 ,. 0 0 0 7 ., 0 3 C
ATOM 602 1 C GLN A 8 0 5 - 3 .. 2 5 9 9 7 ., 7 1 4 - 4 4 .. 6 9 5 1 .. 0 0 1 0 4 ,. 5 6 C
ATOM 6022 CB GLN A 8 0 5 - 36 .. 92 1 99., 3 9 0 - 4 5 .. 532 1 ,. 0 0 1 0 2 ,. 6 8 c
ATOM 6 0 2 3 CG GLN A 8 0 5 - 3 7 ., 7 8 4 0 0 . 6 0 6 - 4 5 ., 2 4 3 1 ,. 0 0 0 3 ., 7 8 c
ATOM 602 4 CD GLN A 8 0 5 - 3 7 . 8 0 6 1 0 1 . 5 9 6 - 4 6 . 3 9 3 1 ,. 0 0 1 0 6 .. 0 5 c
ATOM 602 5 O GLN A 8 0 5 - 3 6 . 8 0 8 1 0 2 ., 2 5 2 - 4 6 . 6 7 3 1 ,. 0 0 1 0 6 ,. 0 3 0
ATOM 602 6 NE2 GLN A 8 0 -.3 8 ., 9 4 8 1 0 1 .. 7 0 9 - 4 7 ., 0 2 I ,. 0 0 5 .. 2 3 N
ATOM 602 7 O LEU A 8 0 6 - 3 1 ., 6 7 3 9 5 .. 3 2 4 - 4 4 ., 6 3 8 1 ,. 0 0 9 6 .. 7 6 O
ATOM 602 8 N LEU A 8 0 6 - 3 4 . 0 0 0 9 8 ., 1 4 9 - 4 4 . 7 8 6 1 ,. 0 0 1 0 5 ,. 2 8 N
ATOM 602 9 CA LEU A 8 0 6 -32 . 8 8 8 9 7 . 3 0 3 - 4 5. 2 4 3 1 .. 0 0 1 0 2 .. 0 7 c
ATOM 6 0 3 0 C LEU A 8 0 6 -32 ., 5 8 8 9 6 .. 1 0 1 - 4 4 ., 3 4 5 1 ,. 0 0 1 0 2 .. 1 6 C
ATOM 6 0 3 1 CB LEU A 8 0 6 - 3 1 .. 6 0 0 9 8 ., 2 9 - 4 5 .. .37 7 1 .. 0 0 1 0 2 ,. 96 C
ATOM 6 0 3 2 CG LEU A 8 0 6 - 31 . 4 3 6 99. 1 7 5 - 4 6 . 4 8 4 1 .. 0 0 1 0 4 .. 2 6 c
ATOM 6 0 3 3 CD1 LEU A 8 0 6 - 2 9 ., 9 4 5 99. 4 5 3 - 4 6 ., 7 2 1 ,. 0 0 99 ., 9 c
ATOM 6 0 3 4 CD2 LEU A 8 0 6 -32 .. 1 3 9 9 8 ., 7 5 1 - 4 7 .. 7 7 3 1 .. 0 0 1 0 0 ,. 6 c
ATOM 6 0 3 5 O GLN A 8 0 7 - 33.. 1 8 0 9 2 ., 4 8 5 - 4 2 .. 999 1 ,. 0 0 9 8 ,. 5 6 0
ATOM 6 0 3 6 N GLN A 8 0 -.3 3 ., 3 2 5 9 5 . 9 6 2 - 4 3 ., 2 4 5 1 ,. 0 0 0 4 ., 6 7 N
ATOM 6 0 3 7 CA GLN A 8 0 7 - 33 . 1 8 1 9 4 . 7 9 7 - 4 2 . 3 8 4 1 ,. 0 0 1 0 2 .. 4 3 C
ATOM 6 0 3 8 c GLN A 8 0 7 - 33.. 7 5 0 9 3 ., 5 7 1 - 4 3.. 0 9 2 1 ,. 0 0 9 7 ,. 7 7 c
ATOM 6 0 3 9 CB GLN A 8 0 7 -.3 3 ., 8 6 9 9 5 .. 0 2 0 - 4 ., 0 3 4 I ,. 0 0 1 0 1 .. 3 6 c
ATOM 6 0 4 0 N ASN A 8 0 8 - 3 4 . 8 6 3 9 3 . 7 5 5 - 4 3 . 8 0 7 1 ,. 0 0 9 7 .. 2 5 N
ATOM 6 0 4 1 CA ASN A 8 0 8 - 3 5 . 4 6 6 9 2 ., 6 7 5 - 4 4 . 5 9 3 1 ,. 0 0 1 0 0 ,. 0 4 C
ATOM 6 0 4 2 C ASN A 8 0 8 -.3 4 ., 4 8 3 9 2 .. 1 3 1 - 4 5 ., 6 1 2 I ,. 0 0 1 0 1 .. 2 5 C
ATOM 6 0 4 3 O ASN A 8 0 8 - 33 ., 7 9 8 9 2 .. 8 9 9 - 4 6 ., 2 9 0 1 ,. 0 0 9 8 ..55 O
ATOM 6 0 4 4 CB ASN A 8 0 8 - 3 6 . 7 3 6 9 3 ., 4 - 4 5 . .31 1 ,. 0 0 1 0 ,. 2 0 c
ATOM 6 0 4 5 CG ASN A 8 0 8 - 3 7 . 2 3 4 9 2 . 1 2 1 - 4 6 . 3 4 6 1 .. 0 0 1 0 1 .. 3 5 c
ATOM 6 0 4 6 OD1 ASN A 8 0 8 - 3 7 ., 0 9 6 9 0 .. 9 0 4 - 4 6 ., 1 6 2 1 ,. 0 0 1 0 2 .. 5 2 0
ATOM 6 0 4 7 ND2 ASN A 8 0 8 - 3 7 . 8 0 7 9 2 ., 6 1 8 - 4 7 .. 4 4 1 1 .. 0 0 9 8 ,. 96 N
ATOM 6 0 4 8 GLU A 8 0 9 - 3 4 . 4 2 5 9 0 . 8 0 6 - 4 5. 7 2 3 1 .. 0 0 1 0 1 .. 7 3 N
ATOM 6 0 4 9 CA. GLU A 8 0 9 -.3 3 ., 4 3 4 9 0 . 1 5 8 - 4 6 ., 5 6 8 1 ,. 0 0 9 5 ., 5 7 C



ATOM 6050 c GLU A 8 0 9 - 3 3 .. 6 6 7 9 0 . 4 0 6 - 4 8 .. 0 6 3 1 .. 0 0 9 7 .. 4 3 c
ATOM 6 0 5 1 0 GLU A 8 0 9 --32 ., 7 5 0 9 0 .. 8 2 3 - 4 8 ., 7 7 3 1 ,. 0 0 9 6 .. 3 7 O
ATOM 6 0 5 2 CB GL A 8 0 9 - 3 3 .. 4 0 4 8 8 ., 6 6 0 - 4 6 .. 2 7 8 1 .. 0 0 9 6 ,. 8 8 c
ATOM 6 0 5 3 CG GLU A 8 0 9 - 3 .. 7 5 6 8 7 . 9 7 8 - 4 6 .. 3 4 1 1 .. 00101 .. 4 9 c
ATOM 6 0 5 4 CD GLU A 8 0 9 - 3 4 ., 62 6 8 6 . 5 0 0 - 4 6 ., 6 4 8 1 ,. 0 0 0 4 .. 7 5 c
ATOM 6055 O GL A 8 0 9 - 3 .. 6 3 4 8 5 ., 8 7 6 - 4 7 .. 0 5 4 1 .. 0 0 1 0 5 ,. 0 9 0
ATOM 6056 OE2 GLU A 8 0 9 - 3 3 .. 5 0 6 8 5 ., 9 6 6 - 4 6 .. 4 8 7 1 ,. 0 0 1 0 3 ,. 4 0 0
ATOM 6 0 5 7 N LYS A 8 1 0 - 3 4 ., 8 8 7 9 0 . 1 6 7 - 4 8 ., 5 3 7 1 ,. 0 0 9 9 .. 5 4
ATOM 60 58 CA LYS A 8 1 0 - 3 5 .. 1 8 2 9 0 .. 2 7 6 - 4 9 . 9 6 2 1 ,. 0 0 9 7 .. 3 3 c
ATOM 6 0 5 9 c LYS A 8 1 0 - 3 4 .. 9 5 8 9 1 ., 6 9 5 - 5 0 .. 4 7 6 1 ,. 0 0 9 7 ,. 1 2 c
ATOM 6 0 6 0 0 LYS A 8 1 0 - 3 4 ., 2 9 1 9 1 .. 9 0 0 - 5 1 ., 4 9 2 1 ,. 0 0 9 6 .. 3 9 0
ATOM 60 61 CB LYS A 8 1 0 - 3 6 .. 6 1 5 8 9 .. 8 3 3 - 5 0 . 2 4 2 1 ,. 0 0 9 1 .. 7 6 c
ATOM 6 0 62 CG LYS A 8 1 0 - 3 6 . 9 8 6 8 8 ., 5 6 0 - 4 9 . 5 2 5 1 ,. 0 0 9 5 ,. 2 6 c
ATOM 6 0 6 3 CD LYS A 8 1 0 - 3 7 .. 5 0 7 8 7 . 5 1 8 - 50 . 4 8 6 1 .. 0 0 9 5 .. 2 5 c
ATOM 6 0 6 4 CE LYS A 8 1 0 - 3 7 ., 7 4 9 8 6 .. 2 0 7 - 4 9 ., 7 6 6 1 ,. 0 0 9 6 .. 1 2 c
ATOM 6 0 6 5 Z LYS A 8 1 0 - 3 8 .. 4 5 1 8 5 ., 2 2 3 - 5 0 .. 62 8 1 .. 0 0 9 8 ,. 0 9
ATOM 6 0 6 6 LEU A 8 1 1 - 35.. 5 0 9 2 . 6 7 5 - 4 9 .. 7 6 8 1 .. 0 0 9 5 .. 8 8
ATOM 6 0 6 7 CA. LEU A 8 1 1 - 3 5 ., 3 4 0 9 4 . 0 6 0 - 50 ., 1 7 4 1 ,. 0 0 9 6 .. 5 7 C
ATOM 6 0 6 8 C LEU A 8 1 - 3 3 .. 8 6 9 9 4 ., 4 6 5 - 5 0 .. 2 3 8 1 .. 0 0 9 6 ,. C
ATOM 6 0 6 9 O LEU A 8 1 1 - 3 3 .. 4 6 6 9 5 ., 2 0 4 - 5 1 .. 1 3 5 1 ,. 0 0 9 5 ,. 5 0 0
ATOM 6 0 7 0 CB LEU A 8 1 1 - 3 6 ., 0 8 6 9 4 . 9 9 4 - 4 9 ., 2 2 5 1 ,. 00 1 01 .. 7 c
ATOM 6 0 7 1 CG LE A 8 1 1 - 3 5 .. 9 8 7 9 6 . 4 7 7 - 4 9 . 5 8 8 1 ,. 0 0 9 7 .. 5 6 c
ATOM 6 0 7 2 C 1 LEU A 8 1 1 - 3 6 .. 5 3 6 9 6 ., 7 0 0 - 5 0 .. 982 1 ,. 0 0 9 6 ,. 2 9 c
ATOM 6 0 7 3 CD2 LEU A 8 1 1 - 3 6 ., 7 2 6 9 7 .. .32 9 - 4 8 ., 5 7 3 1 ,. 0 0 9 8 .. 7 8 c
ATOM 6 0 7 4 TY A 8 1 2 - 3 3 .. 0 6 7 9 3 .. 9 8 0 - 4 9 . 2 9 3 1 ,. 0 0 9 3 .. 1 9
ATOM 6 0 7 5 CA TYR A 8 1 2 - 3 1 . 6 7 6 9 4 ., 4 0 3 - 4 9 . 2 2 1 ,. 0 0 8 9 ,. 3 8 C
ATOM 6 0 7 6 C TYR A 8 1 2 - 3 0 ., 8 9 5 9 3 .. 8 3 8 - 5 0 ., 3 8 3 1 ,. 0 0 92 ..35 c
ATOM 6077 O TYR A 8 1 2 - 3 0 ., 0 4 8 9 4 .. 5 2 2 - 5 0 ., 9 6 1 1 ,. 0 0 9 0 .. 7 1 0
ATOM 6 0 7 8 CB TYR A 8 1 2 - 3 1 . 0 4 8 9 3 ., 9 7 6 - 4 7 . 8 8 4 1 ,. 0 0 92 ,. 2 7 c
ATOM 6 0 7 9 CG TYR A 8 1 2 - 29.. 6 0 6 9 4 . 4 0 7 - 4 7 . 7 2 2 1 .. 0 0 9 0 .. 1 5 c
ATOM 6 0 8 0 CD1 TYR A 8 1 2 - 2 9 ., 2 2 5 9 5 .. 7 2 6 - 4 7 ., 9 3 7 1 ,. 0 0 9 4 .. 3 8 c
ATOM 6 0 8 1 CD2 TYR A 8 1 2 - 2 8 .. 62 9 9 3 ., 5 0 0 - 4 7 .. .34 6 1 .. 0 0 8 7 ,. 8 7 c
ATOM 6 0 8 2 CE1 TYR A 8 1 2 - 27 . 9 0 4 9 6 . 1 2 7 - 4 7 .. 7 8 9 1 .. 0 0 9 0 .. 6 6 c
ATOM 6 0 8 3 CE2 TYR A 8 1 2 - 2 7 ., 3 0 8 93 . 8 9 1 - 4 7 . 193 1 ,. 0 0 8 9 .. 9 c
ATOM 6 0 8 4 CZ TYR A 8 1 2 - 2 6 .. 952 9 5 ., 2 0 4 - 4 7 .. 4 1 .. 0 0 8 9 ,. 6 9 c
ATOM 6085 OH TYR A 8 1 2 - 2 5 .. 6 3 8 9 5 ., 5 9 1 - 4 7 .. 2 7 2 1 ,. 0 0 93 . 8 0 0
ATOM 6 0 8 6 N LEU A 8 1 3 - 3 ., 1 9 8 9 2 . 5 8 8 - 50 ., 7 3 1 1 ,. 0 0 9 4 .. 1 2
ATOM 6 0 8 7 CA LEU A 8 1 3 - 3 0 . 5 9 9 9 1 . 92 5 - 5 1 . 8 8 7 1 ,. 0 0 8 8 .. 3 3 c
ATOM 6 0 8 8 C LEU A 8 1 3 - 3 0 . 9 5 8 9 2 ., 6 5 8 - 5 3 . 1 7 4 1 ,. 0 0 8 6 ,. 5 2 c
ATOM 6 0 8 9 O LEU A 8 1 3 - 3 0 ., 0 2 9 2 .. 930 - 5 4 ., 0 0 0 1 ,. 0 0 8 6 .. 5 6 0
ATOM 6 0 9 0 CB LEU A 8 1 3 - 3 1 ., 0 5 4 9 0 .. 4 6 3 - 5 1 ., 9 6 8 1 ,. 0 0 8 7 .. 8 3 c
ATOM 6 0 9 1 CG LEU A 8 1 3 - 3 0 . .31 8 8 9 ., 4 4 6 - 5 1 . 0 9 6 1 ,. 0 0 8 3 ,. 5 5 c
ATOM 6 0 92 CD1 LEU A 8 1 3 - 30 . 9 9 3 8 8 . 0 9 3 - 51 . 1 6 0 1 .. 0 0 8 4 .. 0 1 c
ATOM 6 0 9 3 CD2 LEU A 8 1 3 - 2 8 ., 8 8 1 8 9 .. 3 2 6 - 5 1 ., 5 4 3 1 ,. 0 0 8 4 .. 3 9 c
ATOM 6 0 9 4 TYR A 8 1 4 -32 .. 2 4 2 9 2 ., 9 7 0 - 5 3 .. 3 2 6 1 .. 0 0 8 7 ,. 7 2
ATOM 6 0 9 5 CA TYR A 8 1 4 -32 .. 7 5 6 9 3 . 7 2 7 - 5 .. 4 7 0 1 .. 0 0 92 .. 9 6 c
ATOM 6 0 9 6 C TYR A 8 1 4 - 3 ., 8 6 2 9 4 . 92 7 - 5 4 ., 8 1 0 1 ,. 0 0 9 2 .. 9 9 c
ATOM 6 0 9 7 O TYR A 8 1 4 - 3 1 .. .35 1 9 5 ., 0 3 3 - 5 .. 92 9 1 .. 0 0 9 0 ,. 7 6 0
ATOM 6 0 9 8 CB TYR A 8 1 4 - 3 4 .. 1 9 5 9 4 ., 1 7 5 - 5 4 .. 1 8 3 1 ,. 0 0 8 7 ,. 7 c
ATOM 6 0 9 9 CG TYR A 8 1 4 - 3 4 . 845 9 5 . 0 3 7 - 5 5 ., 2 4 5 1 ,. 0 0 9 2 .. 8 3 c
ATOM 61 00 CD2 TYR A 8 1 4 - 3 5 . 0 0 4 9 6 . 4 0 6 - 5 5 . 0 5 3 1 ,. 0 0 9 5 .. 3 3 c
ATOM 6 1 0 1 C 1 TYR A 8 1 4 - 3 5 .. 3 3 8 9 4 ., 4 8 2 - 5 6 .. 4 1 8 1 ,. 0 0 92 ,.78 c
ATOM 6 1 0 2 CE2 TYR A 8 1 4 - 3 5 ., 6 0 9 9 7 .. 1 9 9 - 5 6 ., 0 1 1 1 ,. 0 0 92 .. 9 8 c
ATOM 6 1 0 3 CE1 TYR A 8 1 4 - 3 5 . 9 4 7 9 5 .. 2 7 2 - 5 7 . 3 8 5 1 ,. 0 0 9 1 .. 5 6 c
ATOM 6 0 4 C TYR A 8 1 4 - 3 6 . 0 7 7 9 6 ., 62 8 - 5 7 . 1 7 6 1 ,. 0 0 9 4 ,. 1 5 c
ATOM 6 1 0 5 OH TYR A 8 1 4 - 3 6 ., 6 8 0 9 7 .. 4 2 2 - 5 8 ., 1 2 9 1 ,. 00 0 .. 4 6 0
ATOM 61 06 TYR A 8 1 5 - 3 1 ., 6 4 6 9 5 .. 8 0 3 - 5 3 ., 8 3 1 1 ,. 0 0 9 6 .. 3 7
ATOM 6 1 0 7 CA TYR A 8 1 5 - 3 0 . 7 7 7 96., 9 6 4 - 5 4 . 0 0 7 1 ,. 0 0 9 3 ,. 3 6 c
ATOM 6 1 0 8 c TYR A 8 1 5 - 29. 3 2 7 96. 5 2 9 - 5 . 2 3 5 1 .. 0 0 9 0 .. 3 9 c
ATOM 61 09 O TYR A 8 1 5 - 2 8 ., 6 3 1 9 7 .. 0 9 3 - 5 5 ., 0 7 6 1 ,. 0 0 9 1 .. 8 0 0
ATOM 61 10 CB TYR A 8 1 5 - 3 0 .. 8 7 6 9 7 ., 9 0 8 -52 .. 7 9 9 1 .. 0 0 9 3 ,. 9 9 c
ATOM 6 1 1 1 CG TYR A 8 1 5 -32 .. 1 3 3 9 8 . 7 7 0 -52 .. 7 6 1 1 .. 0 0 9 4 .. 6 9 c
ATOM 6 1 1 2 CD2 TYR A 8 1 5 - 3 3 ., 1 8 2 9 8 . 4 8 5 - 5 ., 8 9 0 1 ,. 0 0 9 6 .. 5 6 c



ATOM 6 1 1 3 GDI TYR A 8 1 5 -32 .. 2 5 6 9 9 .. 8 8 8 - 5 3 .. 5 8 0 1 ,. 0 0 9 8 .. 7 7 c
ATOM 6 1 1 4 CE2 TY A 8 1 5 --3 4 ., 3 3 0 9 9 .. 2 8 8 - 5 1 ., 8 5 1 1 ,. 0 0 9 9 .. 4 1 C
ATOM 6 1 1 5 C TYR A 8 1 5 - 3 3 .. .3 9 9 1 0 0 ., 6 9 5 - 5 3 . 5 5 0 1 ,. 0 0 9 8 ,. 3 1 c
ATOM 6 1 1 6 C TYR A 8 1 5 - 3 .. 4 3 2 1 0 0 . 3 9 3 -52 . 6 8 6 1 ,. 0 0 1 0 0 .. 0 5 c
ATOM 6 1 1 7 OH TYR A 8 1 5 - 3 5 ., 5 5 9 1 0 1 . 2 0 0 -52 ., 6 6 8 1 ,. 0 0 1 0 2 ., 7 5 0
ATOM 6 1 1 8 N LE A 8 1 6 - 2 8 .. 8 7 9 9 5 ., 5 1 1 - 5 3 . 5 0 6 1 ,. 0 0 92 ,. 0 3 N

ATOM 6 1 1 9 CA LEU A 8 1 - 2 7 .. 5 4 2 9 4 ., 9 4 9 - 5 3 . 7 0 6 1 ,. 0 0 8 8 ,. 9 0 c
ATOM 6 1 2 0 C L A 8 1 6 - 2 7 ., 3 3 5 9 4 . 4 0 9 - 5 5 ., 1 2 3 1 ,. 0 0 8 9 ., 4 7 C
ATOM 6 1 2 1 O LE A 8 1 6 --2 6 .. 2 0 3 9 4 . 1 7 7 - 5 5 . 5 4 9 1 ,. 0 0 9 1 .. 3 0
ATOM 6 1 2 2 CB LEU A 8 1 - 2 7 .. 2 8 1 9 3 ., 8 3 0 -52 . 7 0 0 1 ,. 0 0 8 8 ,. 4 7 c
ATOM 6 1 2 3 CG LEU A 8 1 - 2 6 ., 92 5 9 4 .. 2 - 5 1 ., 2 6 7 1 ,. 0 0 8 6 .. 5 5 c
ATOM 6 1 2 4 GDI LEU A 8 1 6 - 2 6 .. 8 4 2 9 2 .. 9 6 5 - 5 0 . 4 3 5 1 ,. 0 0 8 9 .. 8 6 c
ATOM 6 1 2 5 CD2 LEU A 8 - 2 5 . 6 0 7 9 4 ., 9 7 3 - 5 1 . 2 0 5 1 ,. 0 0 8 6 ,. 6 5 c
ATOM 6 1 2 6 GLN A 8 1 7 - 2 8 .. 4 3 1 9 4 . 2 0 6 - 5 5 . 8 4 4 1 ,. 0 0 8 7 .. 2 2 N
ATOM 6 1 2 7 CA GL A 8 1 7 - 2 8 ., 3 7 3 9 3 .. 6 3 8 - 5 7 ., 1 7 9 1 ,. 0 0 8 8 .. 0 C
ATOM 6 1 2 8 C GL A 8 1 7 - 2 8 .. 9 3 8 9 4 ., 6 0 6 - 5 8 . 2 0 6 1 ,. 0 0 9 0 ,. 0 9 c
ATOM 6 1 2 9 O GLN A 8 1 7 - 2 9 .. 3 0 1 9 4 . 2 0 8 - 5 9 . 3 1 1 1 ,. 0 0 9 3 .. 3 8 0
ATOM 6 1 3 0 CB GLN A 8 1 7 - 2 9 ., 1 2 8 9 2 . .31 - 5 7 ., 2 1 9 1 ,. 0 0 8 7 ., 5 7 c
ATOM 6 1 3 1 CG GL A 8 1 7 - 2 8 .. 6 1 3 9 1 ., 302 - 5 6 . 2 0 9 1 ,. 0 0 8 8 ,. 2 7 c
ATOM 6 1 3 2 CD GLN A 8 1 7 - 2 9 .. 5 4 4 9 0 ., 1 2 8 - 5 6 . 0 3 4 1 ,. 0 0 8 4 ,. 3 1 c
ATOM 6 1 3 3 O GLN A 8 1 7 - 2 9 ., 2 8 0 8 9 . 2 2 5 - 5 5 ., 2 4 5 1 ,. 0 0 8 2 ., 3 8 0
ATOM 6 1 3 4 NE2 GLN A 8 1 7 - 3 0 .. 6 3 4 9 0 . 1 2 3 - 5 6 . 7 9 0 1 ,. 0 0 8 5 .. 4 4 N

ATOM 6 1 3 5 ASN A 8 1 8 - 2 9 .. 0 0 7 9 5 ., 8 7 7 - 5 7 . 8 2 7 1 ,. 0 0 9 1 ,. 8 1 N

ATOM 6 1 3 6 CA ASN A 8 1 8 - 2 9 ., 4 5 2 9 6 .. 9 5 6 - 5 8 ., 7 1 2 1 ,. 0 0 92 .. 7 0 C
ATOM 6 1 3 7 C AS A 8 1 8 - 3 0 .. 7 9 9 9 6 .. 6 8 8 - 5 9 . 3 9 2 1 ,. 0 0 9 3 .. 9 7 C
ATOM 6 1 3 8 O ASN A 8 1 8 - 3 0 . 9 9 5 9 7 ., 0 4 - 6 0 . 5 6 0 1 ,. 0 0 9 ,. 8 6 O
ATOM 6 1 3 9 CB ASN A 8 1 8 - 2 8 ., 3 8 4 9 7 .. 2 3 8 - 5 9 ., 7 7 4 1 ,. 0 0 92 .. 6 9 C
ATOM 6 1 4 0 CG ASN A 8 1 8 - 2 8 ., 6 3 3 9 8 .. 5 3 7 - 6 0 ., 5 2 0 1 ,. 0 0 9 7 .. 5 6 C
ATOM 6 4 OD1 ASN A 8 1 8 - 2 9 . 2 6 9 9 9 ., 4 5 2 - 5 9 . 9 9 7 1 ,. 0 0 1 0 ,. 5 9 O
ATOM 6 1 4 2 ND2 ASN A 8 1 8 - 2 8 .. 1 5 7 9 8 . 6 1 3 - 6 1 . 7 5 5 1 ,. 0 0 9 7 .. 6 9 N
ATOM 6 1 4 3 O GLY A 8 1 9 - 3 3 ., 92 0 9 4 .. 7 9 2 - 6 1 ., 1 5 5 1 ,. 0 0 9 6 .. 8 1 O
ATOM 6 1 4 4 N GLY A 8 1 9 - 3 1 .. 7 2 9 9 6 ., 1 0 0 - 5 8 . 652 1 ,. 0 0 9 3 ,. 1 2 N

ATOM 6 1 4 5 CA GLY A 8 1 9 - 3 3 .. 0 4 2 9 5 . 8 0 4 - 5 9 . 1 8 8 1 ,. 0 0 9 0 .. 8 6 c
ATOM 6 1 4 6 C GLY A 8 1 9 -.3 3 ., 0 2 2 9 4 . 7 9 0 - 6 0 ., 3 1 5 1 ,. 0 0 ., 0 9 C
ATOM 6 1 4 7 O AP.G A 8 2 0 - 3 1 .. 0 8 3 9 1 ., 302 - 5 9 . 7 4 0 1 ,. 0 0 8 5 ,. 3 0 O
ATOM 6 1 4 8 ARG A 8 2 0 -32 .. 0 0 4 9 3 . 9 7 - 6 0 . 3 3 6 1 ,. 0 0 9 0 ,. 2 5 N

ATOM 6 1 4 9 CA. ARG A 8 2 0 -.3 ., 8 7 6 9 2 . 8 8 9 - 6 1 ., 3 7 1 ,. 0 0 ., 5 2 C
ATOM 6 1 0 C ARG A 8 2 0 - 3 1 .. 6 8 3 9 1 . 4 7 9 - 6 0 . 8 0 4 1 ,. 0 0 8 5 .. 2 8 C
ATOM 6 1 CB ARG A 8 2 0 - 3 0 . 7 0 2 9 3 ., 1 9 4 - 6 2 . .30 8 1 ,. 0 0 9 1 ,. 4 6 c
ATOM 6 1 5 2 CG ARG A 8 2 0 -.3 0 ., 5 1 3 9 4 .. 6 5 6 - 6 2 ., 6 7 0 1 ,. 0 0 9 3 .. 8 5 c
ATOM 6 1 5 3 CD ARG A 8 2 0 - 2 9 ., 4 4 7 9 4 .. 8 0 3 - 6 3 ., 7 4 7 1 ,. 0 0 9 5 .. 5 8 c
ATOM 6 5 4 NE ARG A 8 2 0 - 2 9 . 7 6 0 9 3 ., 9 8 9 - 6 4 . 9 8 1 ,. 0 0 9 3 ,. 5 3 N

ATOM 6 1 5 5 C ARG A 8 2 0 - 3 0 .. 6 8 8 9 4 . 3 0 8 - 6 5 . 8 1 2 1 ,. 0 0 9 6 .. 7 5 c
ATOM 6 1 5 6 H1 ARG A 8 2 0 - 3 1 ., 3 9 2 9 5 .. 4 2 4 - 6 5 ., 6 7 0 1 ,. 0 0 8 7 .. 3 9 N
ATOM 6 1 5 7 N 2 AP.G A 8 2 0 - 3 0 .. 9 9 3 ., 5 1 3 - 6 6 . 8 4 5 1 ,. 0 0 9 6 ,. 0 5 N

ATOM 6 1 5 8 O ASP A 8 2 1 - 2 9 .. 6 6 2 8 9 . 4 9 2 - 6 1 . 9 3 6 1 ,. 0 0 8 3 .. 1 7 O
ATOM 6 1 5 9 N ASP A 8 -32 ., 1 7 5 9 0 . 4 8 1 - 6 1 ., 5 3 4 1 ,. 0 0 8 4 ., 8 4 N
ATOM 6 1 6 0 CA AS A 8 2 1 - 3 1 .. 9 8 9 ., 0 7 8 - 6 1 . 2 3 1 ,. 0 0 8 3 ,. 0 7 C
ATOM 6 1 6 1 c ASP A 8 2 1 - 3 0 . 4 1 4 8 8 ., 8 0 4 - 6 1 . 2 4 7 1 ,. 0 0 8 0 ,. 8 4 c
ATOM 6 1 62 CB ASP A 8 -32 ., 6 6 5 8 8 . 1 6 5 - 6 2 ., 1 9 5 1 ,. 0 0 8 2 ., 7 2 c
ATOM 6 1 6 3 CG ASP A 8 2 1 -32 .. 6 7 3 8 6 .. 7 0 5 - 6 1 . 7 7 2 1 ,. 0 0 8 1 .. 6 1 c
ATOM 6 1 4 OD2 ASP A 8 2 1 - 3 3 .. 7 5 5 8 6 ., 0 8 3 - 6 1 . 8 2 0 1 ,. 0 0 8 3 ,. 6 3 0
ATOM 6 1 5 OD1 ASP A 8 2 1 - 3 1 ., 6 0 9 8 6 . 1 6 6 - 6 1 ., 4 0 8 1 ,. 0 0 8 2 .. 9 1 0
ATOM 6 1 6 6 O ME A 8 2 2 - 2 7 .. 0 3 1 8 5 . 9 6 7 - 6 1 . 5 6 6 1 ,. 0 0 7 8 .. 2 1 0
ATOM 6 1 6 7 N MET A 8 2 2 - 2 9 . 9 7 7 8 7 ., 8 0 0 - 6 0 . 4 9 9 1 ,. 0 0 8.1 ,. 6 2 N

ATOM 6 1 6 8 CA MET A 8 2 2 - 2 8 ., 5 6 1 8 7 . 4 5 0 - 6 0 ., 4 5 4 1 ,. 0 0 8 3 .. 9 2 C
ATOM 6 1 6 9 C MET A 8 2 2 - 2 8 ., 2 0 9 8 6 . 2 5 1 - 6 1 ., 3 3 3 1 ,. 0 0 8 0 .. 4 7 C
ATOM 6 1 7 0 CB MET A 8 2 2 - 2 8 . 1 4 4 8 7 ., 1 6 8 - 5 9 . 0 5 1 ,. 0 0 8.3 ,. 3 4 C
ATOM 6 1 7 1 CG ME A 8 2 2 - 2 7 . 9 0 3 8 8 . 4 0 9 - 5 8 . 2 0 8 1 ,. 0 0 7 9 .. 3 8 c
ATOM 6 1 7 2 S D MET A 8 2 2 - 2 6 ., 2 5 3 8 9 . 0 4 6 - 5 8 ., 4 9 7 1 ,. 0 0 8 5 .. 1 3 s
ATOM 6 1 7 3 CE ME A 8 2 2 - 2 5 .. 2 8 8 8 7 ., 62 0 - 5 7 . 9 9 4 1 ,. 0 0 7 9 ,. c
ATOM 6 1 7 4 O TYR A 8 2 3 - 2 9 .. 0 8 8 8 3 . 7 4 8 - 6 4 . 9 4 9 1 ,. 0 0 8 1 .. 0 2 0
ATOM 6 1 7 5 N TYR A 8 2 3 - 2 9 ., 2 3 1 8 5 . 552 - 6 1 ., 8 3 1 ,. 0 0 8 0 ., 4 5 N



ATOM 6176 CA TYR A 823 -2 9 ..031 84..352 -62..624 1 ,.00 81 ..01 c

ATOM 6177 C TYR A 823 --2 9 .,393 84..570 -64.,087 1 ,.00 81 ..31 C

ATOM 6178 CB TYR A 823 -29..856 83.,204 -62..063 ,.00 78,.96 c
ATOM 6179 CG TYR A 823 -2 9 ..291 82.,641 -60..797 1 ,.00 76..61 c

ATOM 6180 CD2 TYR A 823 -30.,118 82. 1 3 -59.,8 9 1 ,.00 78.,81 c
ATOM 6181 G TYR A 823 -27 ..928 82.,642 -60..573 1 ,.00 75,.37 c
ATOM 6182 CE2 TYR A 823 -2 9 ..597 81.,592 -58..652 1 ,.00 80,.38 c
ATOM 6183 CE1 TYR A 823 -2 7 .,398 82. 12 9 -59.,4 3 1 ,.00 75.,77 c
ATOM 6184 CZ TYR A 823 -2 8 ..231 81..602 -58.,456 1 ,.00 77 ..51 c
ATOM 6185 OH TYR A 823 -27 ..695 81.,091 -57. 293 1 ,.00 78,.37 0
ATOM 6186 O VAL A 824 -30.,932 88..196 -64.,837 1 ,.00 84 ..63 0
ATOM 6187 N VAL A 824 -30..075 85..676 -64.,352 1 ,.00 81 ..96 N

ATOM 6188 CA VAL A 824 -30. 540 85.,992 -65. 690 1 ,.00 81 ,.57 C
ATOM 6189 c VAL A 824 -30..657 87.,509 -65 .,815 1 ,.00 85..06 c
ATOM 6190 CB VAL A 824 -31.,883 85..284 -65.,989 1 ,.00 81 ..79 c
ATOM 6191 CG2 VAL A 824 -32..782 86.,132 -66. 866 1 ,.00 87 ,.67 c
ATOM 6192 CGI VAL A 824 -32..585 84.,890 -64.,697 1 ,.00 80..89 c
ATOM 6193 O ASP A 825 -32.,446 89. 798 -68.,541 1 ,.00 .,82 0
ATOM 6194 N A S A 825 -30...396 88.,036 -67. 006 1 ,.00 90,.28 N

ATOM 6195 CA ASP A 825 -30..459 89.,475 -67. 221 1 ,.00 92 ,.05 c
ATOM 6196 C ASP A 825 -3 .,888 89. 948 -67.,453 1 ,.00 92 .,9.1 c
ATOM 6197 CB ASP A 82 5 -2 9 ..572 89.,880 -68.,396 1 ,.00 94 ..52 c
ATOM 6198 CG ASP A 825 -2 9 ..754 91.,330 -68. 790 1 ,.00100,.63 c
ATOM 6199 OD2 A A 825 -29.,386 92..22 6 -67.,995 1 ,.00101..26 0
ATOM 6200 OD1 ASP A 82 5 -30..275 91..574 -69.,897 1 ,.00107..81 0
ATOM 62 01 O GL A 82 6 -33. 1 2 92.,067 -64. 386 1 ,.00 99 ,.30 0
ATOM 62 02 N GL A 826 -32.,467 90..521 -66.,405 1 ,.00 92 ..9.3 N

ATOM 6203 CA GLN A 826 -33.,822 91..053 -66., 3 1 ,.00 95..64 c
ATOM 6204 C GLN A 82 6 -33. 984 91.,995 -65. 251 1 ,.00 9 ,.54 c
ATOM 62 05 CB GLN A 826 -3 ..848 89.,927 -66 .,377 1 ,.00 90..28 c
ATOM 6206 CG GLN A 826 -34.,585 88..976 -65.,231 1 ,.00 93..32 c
ATOM 62 07 C GLN A 82 6 -35..455 87.,738 -65. 262 1 ,.00 94 ,.14 c
ATOM 62 08 OE1 GLN A 826 -3 6 ..313 87.,583 -66 .,133 1 ,.00 95..68 0
ATOM 6209 E GLN A 826 -35.,236 86. 843 -64.,303 1 ,.00 89.,84 N

ATOM 6210 O GL A 827 -37..417 92.,448 -63. 622 1 ,.00 99,.25 0
ATOM 6211 GLU A 827 -35..085 92.,72 5 -65. 203 1 ,.00 90,.83 N

ATOM 6212 CA. GLU A 827 -35.,326 93. 554 -64.,04 1 ,.00 95.,16 C
ATOM 6213 C GLU A 827 -3 6 .,382 92.,923 -63.,149 1 ,.00 99..64 C
ATOM 6214 CB GLU A 827 -35. 734 94.,967 -64. 452 1 ,.00 95 ,.99 c
ATOM 6215 CG GLU A 827 -34.,552 95..842 -64.,821 1 ,.00 95..66 c
ATOM 6216 CD GLU A 827 -34.,708 97..272 -64.,349 1 ,.00 95..48 c
ATOM 6217 O GLU A 827 -35. 791 97.,854 -64. 582 1 ,.00 98 ,.32 0
ATOM 6218 OE2 GLU A 827 -33.,747 97.,808 -63.,746 1 ,.00 92 ..89 0
ATOM 6219 O LEU A 828 -37.,548 94..608 -60.,085 1 ,.00 95..04 0
ATOM 6220 N LEU A 828 -3 6 ..098 92.,906 -61. 852 1 ,.00 97 ,.39 N

ATOM 6221 CA LEU A 828 -37..038 92.,393 -60.,871 1 ,.00 97 ..75 c

ATOM 6222 C LEU A 828 -37.,984 93. 503 -60.,4 3 1 ,.00 98.,56 C

ATOM 6223 CB LEU A 828 -3 6 ..289 91.,789 -5 9 .683 1 ,.00 95,.85 c
ATOM 6224 CG LEU A 828 -35..298 90.,67 9 -60. 045 1 ,.00 90,.46 c
ATOM 6225 CD1 LEU A 828 -34.,702 90. 038 -58.,800 1 ,.00 86.,37 c
ATOM 6226 CD2 LEU A 828 -35.,963 89.,638 -60.,927 1 ,.00 91 ..32 c
ATOM 6227 O ASP A 829 -40 ..349 93.,419 -57. 697 1 ,.00103,.09 0
ATOM 6228 N ASP A 829 -3 9 .,280 93..197 -60.,421 1 ,.00102..22 N

ATOM 6229 CA ASP A 82 9 -4 0 .,320 94..131 -5 9 .,992 1 ,.00103..13 c
ATOM 62 30 C ASP A 829 -40. 236 94.,361 -58. 485 1 ,.00105,.74 c
ATOM 62 31 CB ASP A 829 -41 .,708 93..601 -60.,389 1 ,.00105..02 c
ATOM 6232 CG ASP A 829 -42.,857 94..386 -5 9 .,755 1 ,.00108..77 c
ATOM 62 33 OD2 ASP A 829 -43. 421 93.,906 -58. 74 7 1 ,.00111 ,.68 0
ATOM 62 34 OD1 ASP A 829 -43 .,215 95.,467 -60.,272 1 ,.00108..45 0
ATOM 6235 O LE A 830 - .,016 95..128 -54.,744 1 ,.00108..35 0
ATOM 62 36 N LE A 830 -40 .031 95.,620 -58. 099 1 ,.00106,.79 N

ATOM 6237 CA ILE A 830 -3 9 .,916 95.,999 -5 6 .,692 1 ,.00105..68 c
ATOM 6238 C ILE A 830 - .,145 95. 588 -55.,877 1 ,.00107.,47 C



ATOM 6239 CB LE A 830 -39 ..700 97..521 -56 ..536 1 ..00104..48 c
ATOM 6240 O ASM A 831 --4 3 .,818 93..560 -54.,27 9 1 ,.00109..83 O
ATOM 62 4 AS A 831 -42 ..333 95.,746 -56 .455 ,.00108,.38
ATOM 6242 CA AS A 831 -43 ..577 95. 447 -55 .745 1 ..00108..10 c
ATOM 6243 C ASM A 831 -43 .,756 93. 956 -55.,445 1 ,.00106.,93 c
ATOM 6244 CB AS A 831 -44 ..776 95.,968 -56 .540 1 ,.00110,.47 c
ATOM 6245 O ARG A 832 -42..269 89.,991 -56 .223 1 ,.00101,.24 0
ATOM 6246 N ARG A 832 -43 .,824 93. 12 9 -56.,486 1 ,.00107.,63 N
ATOM 6247 CA ARG A 832 -4 3 ..974 91..682 -5 6 .312 1 ,.00105..11 C
ATOM 6248 c ARG A 832 -42..691 91.,053 -55. 762 1 ,.00104,.65 c
ATOM 6249 CB ARG A 832 -44 .,364 91..024 -57.,640 1 ,.00 98..94 c
ATOM 62 50 O LE A 833 -3 9 ..405 89..471 -54. 050 1 ,.00103..15 0
ATOM 62 L A 833 -42 .114 91.,700 -54. 747 1 ,.00106,.94
ATOM 62 52 CA LEU A 833 -40 ..759 91. 420 -54. 263 1 ..00102..93 c
ATOM 6253 C LEU A 833 -4 0 .,506 89..973 -53.,861 1 ,.00100..02 c
ATOM 62 54 CB LEU A 833 -40 ..424 92.,32 6 -53. 072 1 ,.00100,.77 c
ATOM 62 55 CG LEU A 833 -39 ..150 93. 175 -53. 168 1 ..00 98..97 c
ATOM 6256 CD1 LEU A 833 -38.,703 93. 688 -5 .,798 1 ,.00 98., c
ATOM 62 57 CD2 LEU A 833 -38..030 92.,411 -53. 844 1 ,.00 97 ,.83 c
ATOM 62 58 O SER A 834 -42..698 85.,983 -53 .111 1 ,.00 95,.89 0
ATOM 6259 N SER A 834 - .,496 89. 301 -53.,289 1 ,.00 98.,07

ATOM 62 60 CA SER A 834 - 1 ..274 87..908 -52. 938 1 ,.00101..18 c
ATOM 62 61 c SER A 834 -42..251 86.,997 -53 .648 1 ,.00 98,.43 c
ATOM 62 62 CB SER A 834 -41 .,347 87..698 -51.,431 1 ,.00107..56 c
ATOM 62 63 OG SER A 834 -4 0 ..587 86..547 -51. 078 1 ,.00108..55 0
ATOM 62 64 O A P A 835 -42 .198 84.,541 -56. 922 1 ,.00 91 ,.09 0
ATOM 62 65 N A A 83 -42.,576 87..382 -54.,872 1 ,.00 99..43 N
ATOM 6266 CA ASP A 835 -4 3 .,144 86..445 -55.,814 1 ,.00101..76 C
ATOM 62 67 C A P A 835 -41 .989 85.,570 -56. 293 1 ,.00 9 ,.50 C
ATOM 6268 CB ASP A 835 -43 ..832 87. 170 -56 .975 1 ..00100..30 c
ATOM 6269 O TYR A 836 -3 9 .,152 84..801 -54.,016 1 ,.00100..18 0
ATOM 6270 TYR A 836 -40 ..767 85.,997 -55. 966 1 ,.00 98,. 0

ATOM 6271 CA TYR A 836 -39 .546 85. 288 -56 .353 1 ..00 97 ..75 c
ATOM 6272 C TYR A 836 -38.,856 84. 566 -55.,190 1 ,.00 7 .,75 c
ATOM 6273 CB TYR A 836 -38..527 86.,245 -56 .987 1 ,.00 94 ,.89 c
ATOM 6274 CG TYR A 836 -39 ..104 87.,441 -57. 705 1 ,.00 96,.53 c
ATOM 6275 CD1 TYR A 836 -39 .,865 87. 291 -58.,858 1 ,.00 96.,78 c
ATOM 6276 CD2 TYR A 836 -38. 853 88. 728 -57. 2 45 1 ,.00 98..00 c
ATOM 6277 C TYR A 836 -40. 383 88.,394 -59. 517 1 ,.00100,.10 c
ATOM 6278 C 2 TYR A 836 -39 .,359 89..833 -57.,897 1 ,.00 98..09 c
ATOM 6279 C TYR A 836 -4 0 .,123 89..662 -5 9 .,030 1 ,.00100..85 c
ATOM 62 80 OH TYR A 836 -40. 625 90.,764 -59. 675 1 ,.00104 ,.63 0
ATOM 6281 O ASP A 837 -35 .313 84. 490 -54. 858 1 ..00 89..82 0
ATOM 6282 ASP A 837 -37.,909 83..706 -55.,548 1 ,.00 91 ..48
ATOM 62 83 CA AS A 837 -37..130 82.,940 -54. 591 1 ,.00 94 ,.09 c
ATOM 6284 c ASP A 837 -35 ..894 83. 698 -54. 119 1 ..00 91 ..12 c
ATOM 6285 CB ASP A 837 -36 .,689 81. 604 -55.,212 1 ,.00 90.,74 c
ATOM 62 86 CG AS A 837 -37..861 80.,701 -55. 575 1 ,.00 93,.84 c
ATOM 6287 OD1 ASP A 837 -38..706 80.,429 -54. 694 1 ,.00 93,.32 0
ATOM 6288 OD2 ASP A 837 -37.,932 80. 256 -56.,743 1 ,.00 90.,98 0
ATOM 6289 VAL A 838 -35. 495 83. 4 49 -52. 880 1 ,.00 90..35

ATOM 6290 CA VAL A 838 -34..142 83.,764 -52. 451 1 ,.00 86,.41 c
ATOM 62 91 C VAL A 838 -33.,365 82. 458 -52.,457 1 ,.00 84 ..92 c
ATOM 6292 O VAL A 838 -33. 866 81. 433 -51. 998 1 ,.00 86..52 0
ATOM 6293 CB VAL A 838 -34. 101 84.,420 -51. 060 1 ,.00 88 ,. c
ATOM 62 4 CGI VAL A 838 -32.,834 84. 044 -50.,325 1 ,.00 84 ..33 c
ATOM 6295 CG2 VAL A 838 -34.,215 85. 934 -51.,186 1 ,.00 92 ..74 c
ATOM 6296 O A P A 839 -29. 318 82.,302 -52. 766 1 ,.00 82 ,.83 0
ATOM 6297 ASP A 839 -32..153 82. 485 -52. 998 1 ..00 82 ..96
ATOM 6298 CA ASP A 839 -31.,428 81. 246 -53.,240 1 ,.00 87 ..54 c
ATOM 62 99 C AS A 839 -29..993 81.,270 -52. 72 6 1 ,.00 83,. 0 c
ATOM 6300 CB ASP A 839 -31..433 80. 926 -54. 737 1 ..00 86..08 c
ATOM 6301 CG ASP A 839 -30.,6 7 .694 -55.,072 1 ,.00 82 .,59 c



ATOM 6 3 0 2 OD2 ASP A 8 3 9 -30. . 0 5 3 7 9 .. 6 4 8 - 5 6 .. 1 7 8 1 .. 0 0 8 1 .. 7 2 O
ATOM 6 3 0 3 OD1 ASP A 8 3 9 --3 0 ., 5 4 5 7 8 .. 7 7 5 - 5 4 ., 2 2 9 1 ,. 0 0 8 7 .. 3 0 O
ATOM 6 3 0 4 O ALA A 8 4 0 - 2 7 .. 5 7 1 7 8 ., 4 4 7 - 5 3 .. 5 0 8 ,. 0 0 8 3 ,. 0 3 O
ATOM 6 3 0 5 ALA A 8 4 0 - 29 .. 5 4 4 8 0 ., 1 1 0 -52 . 1 .. 0 0 8 1 .. 7 5 N
ATOM 6 3 0 6 CA. ALA A 8 4 0 - 2 8 ., 1 9 8 7 . 9 4 7 - 5 ., 7 3 9 1 ,. 0 0 8 .. 5 4 C
ATOM 6 3 0 7 C ALA A 8 4 0 - 2 7 .. 2 8 0 7 9 ., 4 4 6 -52 .. 8 4 8 1 ,. 0 0 8 3 , C
ATOM 6 3 0 8 CB ALA A 8 4 0 - 2 8 .. 1 9 4 7 8 ., 9 9 7 - 5 0 .. 5 5 9 1 ,. 0 0 8 0 ,. 8 4 c
ATOM 6 3 0 9 O L E A 8 4 1 - 2 4 ., 6 2 3 7 7 . 682 - 5 4 ., 8 4 2 1 ,. 0 0 7 9 .. 4 8 0
ATOM 6 3 1 0 L E A 8 4 1 - 2 6 .. 1 7 6 8 0 ., 1 6 0 - 5 3 ., 0 4 4 1 ,. 0 0 8 0 .. 7 7
ATOM 6 3 1 1 CA ILE A 8 4 1 - 2 5 .. 2 3 3 7 9 ., 8 8 7 - 5 4 .. 1 2 2 1 ,. 0 0 8 0 ,. 1 8 c
ATOM 6 3 1 2 C ILE A 8 4 1 - 2 4 ., 5 5 0 7 8 .. 5 3 7 - 5 3 ., 9 5 3 I ,. 0 0 8 1 .. 1 6 c
ATOM 6313 CB ILE A 8 4 1 - 2 4 .. 1 7 5 8 0 .. 9 9 3 - 5 4 ., 2 0 3 1 ,. 0 0 8 2 .. 3 6 c
ATOM 6 3 4 CGI ILE A 8 - 2 4 . 8 5 9 8 2 ., 3 3 7 - 5 4 . 4 5 8 1 ,. 0 0 7 7 ,. 3 7 c
ATOM 6 3 1 5 CG2 ILE A 8 4 1 - 23 .. 1 4 6 8 0 ., 682 - 55 ., 2 8 2 1 .. 0 0 7 8 .. 9 3 c
ATOM 6316 CD1 ILE A 8 4 1 - 2 4 ., 4 4 8 8 3 .. 4 2 1 - 5 3 ., 5 0 8 1 ,. 0 0 7 6 .. 4 1 c
ATOM 6 3 1 7 O VAL A 8 4 2 - 2 5 .. 0 7 6 7 6 ., 9 3 0 - 5 0 .. 7 2 4 1 ,. 0 0 8 ,. 6 1 0
ATOM 6 3 1 8 VAL A 8 4 2 - 23 .. 8 7 1 7 8 ., 3 5 3 -52 .. 8 2 3 1 .. 0 0 8 1 .. 8 9 N
ATOM 6 3 1 9 CA. VAL A 8 4 2 - 2 3 ., 4 2 6 7 7 . 0 2 4 -52 ., 4 2 7 1 ,. 0 0 7 8 .. 8 2 c
ATOM 632 0 C VAL A 8 4 2 - 2 4 .. 5 8 4 7 6 ., 3 8 0 - 5 1 .. 7 0 5 1 ,. 0 0 8 0 ,. 8 c
ATOM 632 1 CB VAL A 8 4 2 ~ .. 2 0 0 7 7 ., 0 5 3 - 5 1 .. 5 2 4 1 ,. 0 0 7 9 ,. 4 8 c
ATOM 6 3 2 2 CG2 VAL A 8 4 2 - 2 1 ., 0 5 3 7 7 . 7 2 -52 ., 2 3 5 1 ,. 0 0 7 8 .. .3 8 c
ATOM 632 3 CGI VAL A 8 4 2 - 2 1 .. 8 1 6 7 5 ., 6 3 5 - 5 1 ., 1 0 3 1 ,. 0 0 8 1 .. 2 9 c
ATOM 632 4 O PRO A 8 4 3 - 2 5 .. 2 8 1 7 4 ., 0 9 6 - 4 9 .. 5 4 8 1 ,. 0 0 8 4 ,. 9 1 0
ATOM 6 3 5 N PRO A 8 4 3 - 2 5 ., 0 4 7 7 5 .. 2 2 9 -52 ., 2 4 I ,. 0 0 8 0 .. 2 5 N
ATOM 632 6 CA PRO A 8 4 3 - 2 6 .. 2 4 5 7 4 .. 5 5 3 - 5 1 ., 7 1 1 1 ,. 0 0 8 3 .. 7 3 c
ATOM 632 7 C PRO A 8 4 3 - 2 6 . 2 9 1 7 4 ., 4 3 - 5 0 . 1 8 8 1 ,. 0 0 8 5 ,. 8 6 c
ATOM 6 3 8 CB PRO A 8 4 3 - 2 6 ., 6 7 3 .. 1 9 2 -52 ., 3 8 9 I ,. 0 0 8 4 .. 3 1 c
ATOM 632 9 CG FRO A 8 4 3 - 2 5 ., 5 4 0 7 3 .. 5 0 3 - 5 3 ., 7 0 3 1 ,. 0 0 8 1 .. 4 2 c
ATOM 6 3 3 0 CD PRO A 8 4 3 - 2 4 . 5 2 3 7 4 ., 5 7 5 - 5 3 . 4 2 3 1 ,. 0 0 7 8 ,. 7 6 c
ATOM 6331 O GLN A 8 4 4 - 27 .. 2 5 4 7 2 ., 8 6 3 - 4 6 ., 5 2 3 1 .. 0 0 9 3 .. 7 5 0
ATOM 6 3 3 2 GL A 8 4 4 - 2 7 ., 4 6 9 '74 .. 6 6 6 - 4 9 ., 6 2 3 1 ,. 0 0 8 4 .. 7 7 N
ATOM 6 3 3 3 CA GLN A 8 4 4 - 2 7 .. 6 8 5 7 4 ., 5 5 0 - 4 8 .. 1 8 7 1 ,. 0 0 8 5 ,. 9 9 C
ATOM 6 3 3 4 c GLN A 8 4 4 - 27 ., 4 0 4 7 3 ., 1 1 9 - 4 7 .. 7 2 1 1 .. 0 0 9 2 .. 1 4 c
ATOM 6 3 3 5 CB GLN A 8 4 4 - 2 9 ., 1 3 7 4 . 9 7 - 4 7 ., 8 2 3 1 ,. 0 0 8 5 .. 1 6 c
ATOM 6 3 3 O SER A 8 4 5 - 2 5 .. 1 6 5 6 9 ., 8 4 5 - 4 7 .. 1 6 9 1 ,. 0 0 8 7 ,. 7 0
ATOM 6337 SER A 8 4 5 - 2 7 .. 3 2 8 7 2 ., 1 9 9 - 4 8 .. 6 8 1 1 ,. 0 0 8 9 ,. 1 8 N
ATOM 6 3 3 8 CA. SER A 8 4 5 - 2 6 ., 9 6 3 7 0 . 8 2 - 4 8 ., 4 3 3 1 ,. 0 0 8 2 .. 0 C
ATOM 6 3 3 9 C SER A 8 4 5 - 2 5 ., 5 0 3 7 0 ., 6 6 9 - 4 8 ., 0 2 7 1 ,. 0 0 8 4 .. 8 5 C
ATOM 6 3 4 0 CB SER A 8 4 5 - 2 7 . 2 6 9 ., 9 6 7 - 4 9 . 6 8 3 1 ,. 0 0 8 6 ,. 3 3 c
ATOM 6 3 4 1 OG SER A 8 4 5 - 2 8 ., 9 7 7 0 .. 5 7 3 - 5 0 ., 5 I ,. 0 0 9 5 .. 6 7 0
ATOM 6 3 4 2 O FHE A 8 4 6 - 2 1 ., 5 3 9 7 1 .. 8 6 1 - 4 6 ., 8 6 2 1 ,. 0 0 8 1 .. 9 6 0
ATOM 6 3 4 3 PHE A 8 4 6 - 2 4 . 6 3 9 7 ., 4 6 5 - 4 8 . 652 1 ,. 0 0 8 4 ,. 8 3
ATOM 6 3 4 CA PHE A 8 4 6 - 23 ., 1 9 2 7 1 ., 3 0 1 - 4 8 ., 5 0 9 1 .. 0 0 8 4 .. 1 0 c
ATOM 6 3 4 5 C FHE A 8 4 6 - 2 2 ., 5 7 8 2 .. 1 9 2 - 4 7 ., 4 3 2 1 ,. 0 0 8 4 .. 8 8 c
ATOM 6 3 4 6 CB PHE A 8 4 6 . 4 9 5 7 ., 5 7 2 - 4 9 .. 8 4 2 1 ,. 0 0 8 2 ,. 8 7 c
ATOM 6 3 4 7 CG PHE A 8 4 6 - 2 2 .. 8 1 8 7 0 ., 5 6 9 -50. . 9 1 1 1 .. 0 0 8 6 .. 7 5 c
ATOM 6 3 4 8 CD1 PHE A 8 4 6 - 2 2 ., 2 8 8 6 9 . 2 8 9 -50. , 8 6 0 1 ,. 0 0 8 2 .. 6 6 c
ATOM 6 3 4 9 CD2 P E A 8 4 6 - 2 3 .. 6 4 4 7 0 ., 9 0 8 - 5 1 .. 9 7 7 1 ,. 0 0 8 7 ,. 3 8 c
ATOM 6 3 5 0 CE1 PHE A 8 4 6 ~ 2 2 .. 5 8 4 6 8 ., 3 5 9 - 5 1 .. 852 1 ,. 0 0 8 9 ,. 4 3 c
ATOM 6 3 5 1 CE2 PHE A 8 4 6 - 2 3 ., 9 4 3 6 9 . 9 8 4 -52 ., 9 7 5 1 ,. 0 0 8 6 .. 7 6 c
ATOM 6 3 5 2 CZ PHE A 8 4 6 - 2 3 ., 4 1 4 6 8 ., 7 1 0 -52 ., 9 1 2 1 ,. 0 0 8 7 .. 9 3 c
ATOM 6 3 5 3 O LEU A 8 4 7 - 2 4 .. 7 6 8 7 ., 4 2 9 - 4 6 . 1 2 7 1 ,. 0 0 9 0 ,. 8 6 0
ATOM 6 3 4 N LEU A 8 4 7 - 2 3 ., 2 2 0 7 3 .. 3 2 0 - 4 7 ., 5 3 I ,. 0 0 8 5 .. N
ATOM 6 3 5 5 CA LE A 8 4 7 - 2 2 ., 6 7 4 7 4 .. 2 8 7 - 4 6 ., 2 0 7 1 ,. 0 0 8 1 .. 2 8 c
ATOM 6 3 5 C LEU A 8 4 7 - 2 3 . 7 7 9 7 5 ., 0 4 6 - 4 5 . 5 0 0 1 ,. 0 0 8 4 ,. 8 5 c
ATOM 6 3 7 CB LEU A 8 4 7 - 2 1 ., 7 5 1 7 5 .. 2 6 5 - 4 6 ., 9 3 4 I ,. 0 0 8 4 .. 4 0 c
ATOM 6 3 5 8 CG LEU A 8 4 7 - 2 1 ., 2 4 0 7 6 .. 4 9 1 - 4 6 ., 1 7 8 1 ,. 0 0 8 7 .. 4 9 c
ATOM 6 3 5 GDI LEU A 8 4 7 - . 1 0 8 7 7 ., 6 6 6 - 4 7 . 1 3 5 1 ,. 0 0 8 3 ,. 4 8 c
ATOM 6 3 6 0 CD2 LEU A 8 4 7 -19. . 9 0 8 7 6 ., 1 9 3 - 4 5 .. 4 9 1 1 .. 0 0 7 8 .. 2 0 c
ATOM 6361 O LYS A 8 4 8 - 2 3 ., 6 5 4 7 8 .. 0 6 9 - 4 2 ., 4 8 5 1 ,. 0 0 8 9 .. 1 4 0
ATOM 6 3 6 2 LYS A 8 4 8 - 2 3 .. 6 2 1 7 5 ., 2 7 2 - 4 4 .. 2 0 1 1 ,. 0 0 8 7 ,. 3 9
ATOM 6 3 6 3 CA LYS A 8 4 8 - 2 4 .. 5 9 4 7 6 ., 0 7 3 - 4 3 .. 4 5 8 1 .. 0 0 9 2 .. 5 9 c
ATOM 6 3 6 4 C LYS A 8 4 8 - 2 4 ., 2 3 0 7 7 . 5 6 8 - 4 3 ., 4 5 3 1 ,. 0 0 9 0 .. 9 5 c



ATOM 6 3 6 5 CB LYS A 8 4 8 - 2 4 .. 7 1 9 7 5 .. 5 5 9 - 4 2 .. 0 2 3 1 .. 0 0 9 5 .. 1 3 c
ATOM 6 3 6 6 O ASP A 8 4 9 --2 5 ., 7 4 8 8 0 .. 5 0 4 - 4 6 ., 3 8 5 1 ,. 0 0 9 1 .. 6 4 0
ATOM 6 3 6 7 N AS A 8 4 9 - 2 4 .. 5 5 6 7 8 ., 2 7 0 - 4 4 .. 5 4 0 ,. 0 0 9 ,. 2 3 N
ATOM 6 3 6 8 CA ASP A 8 4 9 - 2 4 .. 3 4 1 7 9 ., 7 1 - 4 4 .. 6 1 3 1 .. 0 0 9 0 .. 7 3 c
ATOM 6 3 6 9 C ASP A 8 4 9 - 2 5 ., 5 7 3 8 0 . 4 3 - 4 5 ., 1 7 3 ,. 0 0 8 7 .. 2 5 C
ATOM 6 3 7 0 CB AS A 8 4 9 - 2 3 .. 1 4 8 0 ., 0 5 6 - 4 5 .. 4 6 4 ,. 0 0 8 4 ,. 6 7 C
ATOM 6 3 7 1 O ASP A 8 5 0 - 2 8 .. 1 6 6 8 3 ., 8 8 4 - 4 5 .. 2 3 3 1 ,. 0 0 9 2 ,. 1 6 O
ATOM 6 3 7 2 N ASP A 8 5 0 - 2 6 ., 4 4 0 8 0 . 8 8 5 - 4 4 ., 2 8 4 1 ,. 0 0 8 5 ., 3 9 N
ATOM 6 3 7 3 CA A A 8 5 0 - 2 7 .. 6 4 4 8 1 ., 5 9 7 - 4 4 ., 7 0 4 1 ,. 0 0 9 0 .. 6 1 C
ATOM 6 3 7 4 c ASP A 8 5 0 - 2 7 .. 3 0 5 8 3 ., 0 7 2 - 4 4 .. 9 0 3 1 ,. 0 0 8 8 ,. 1 3 c
ATOM 6 3 7 5 CB A A 8 5 0 - 2 8 ., 7 6 9 8 1 .. 4 2 2 - 4 3 ., 6 7 9 I ,. 0 0 8 9 .. 5 2 c
ATOM 6 3 7 6 O SER A 8 5 1 - 2 5 .. 0 8 4 8 4 .. 4 6 8 - 4 7 ., 2 2 1 1 ,. 0 0 8 6 .. 9 7 0
ATOM 6 3 7 7 N SER A 8 5 1 - 2 6 . 0 2 5 8 3 ., 3 8 5 - 4 4 . 7 1 2 1 ,. 0 0 8 7 ,. 7 N
ATOM 6 3 7 8 CA SER A 8 5 1 - 2 5 .. 4 7 4 8 4 ., 7 2 4 - 4 4 ., 8 7 2 1 .. 0 0 8 3 .. 5 6 c
ATOM 6 3 7 9 C SER A 8 5 1 - 2 5 ., 4 7 8 8 5 .. 2 1 3 - 4 6 ., 3 2 0 1 ,. 0 0 8 9 .. 4 5 C
ATOM 6 3 8 0 CB SER A 8 5 1 - 2 4 .. 0 5 1 8 4 ., 7 4 2 - 4 4 .. .33 4 1 ,. 0 0 8 6 ,. 9 4 C
ATOM 6 3 8 1 OG SER A 8 5 1 - 2 3 .. 2 9 2 8 5 ., 7 5 6 - 4 4 .. 9 5 4 1 .. 0 0 8 9 .. 3 6 O
ATOM 6 3 8 2 O LE A 8 5 2 - 2 5 ., 0 5 7 8 6 . 8 7 9 - 5 0 ., 0 3 4 1 ,. 0 0 8 8 .. 5 2 O
ATOM 6 3 8 3 N LE A 852 - 2 5 .. 8 8 7 8 6 ., 4 7 3 - 4 6 .. 5 2 7 1 ,. 0 0 9 0 ,. 8 8 N
ATOM 6 3 8 4 CA ILE A 852 - 2 6 .. 0 6 9 8 7 ., 0 5 4 - 4 7 .. 8 7 0 1 ,. 0 0 8 8 ,. 8 6 c
ATOM 6 3 8 5 C ILE A 8 5 2 - 2 4 ., 8 8 0 8 6 . 8 8 7 - 4 8 ., 8 1 5 1 ,. 0 0 8 6 .. 8 0 C
ATOM 6 3 8 6 CB ILE A 852 - 2 6 .. 3 9 6 8 8 ., 5 7 7 - 4 7 ., 8 2 3 1 ,. 0 0 8 6 .. 0 4 C
ATOM 6 3 8 7 CGI ILE A 852 - 2 5 .. 5 0 5 8 9 ., 3 1 6 - 4 6 .. 8 2 4 1 ,. 0 0 8 5 ,. 8 0 c
ATOM 6 3 8 8 CG2 ILE A 852 - 2 7 ., 8 4 8 8 8 .. 8 0 1 - 4 7 ., 4 8 8 I ,. 0 0 8 6 .. 1 2 c
ATOM 6 3 8 9 CD1 ILE A 852 - 2 5 .. 7 0 4 9 0 .. 8 1 2 - 4 6 ., 8 5 6 1 ,. 0 0 7 8 .. 7 1 c
ATOM 6 3 9 0 O A P A 8 3 - 2 . 8 2 7 8 4 ., 5 4 2 - 5 0 . 4 5 4 1 ,. 0 0 8 6 ,. 0 3 0
ATOM 6 3 9 1 N ASP A 8 5 3 - 2 3 ., 6 7 4 8 6 .. 7 3 5 - 4 8 ., 2 8 1 I ,. 0 0 8 5 .. 2 2 N
ATOM 6 3 9 2 CA ASP A 8 5 3 - 2 2 ., 5 4 7 8 6 .. 4 3 9 - 4 9 ., 1 5 3 1 ,. 0 0 8 5 .. 8 5 C
ATOM 6 3 9 3 C A P A 8 3 - 2 2 . 6 8 8 8 5 ., 0 1 2 - 4 9 . 7 1 2 1 ,. 0 0 8 7 ,. 9 2 c
ATOM 6 3 9 4 CB ASP A 8 5 3 - 2 1 .. 2 1 8 8 6 ., 6 1 5 - 4 8 ., 4 2 4 1 .. 0 0 8 5 .. 1 4 c
ATOM 6 3 9 5 CG ASP A 8 5 3 - 2 1 ., 0 4 5 8 5 .. 6 3 0 - 4 7 ., 2 9 0 1 ,. 0 0 9 3 .. 4 6 c
ATOM 6 3 9 6 OD1 AS A 8 5 3 . 0 6 7 8 5 ., 2 7 8 - 4 6 .. 6 6 1 1 ,. 0 0 9 4 ,. 0
ATOM 6 3 9 7 OD2 ASP A 8 5 3 - 1 9 .. 8 9 4 8 5 ., 2 0 5 - 4 7 .. 0 2 9 1 .. 0 0 9 0 .. 4 8 0
ATOM 6 3 9 8 O ASM A 8 5 4 - 2 6 ., 352 8 2 . 052 - 5 0 ., 7 7 1 ,. 0 0 8 3 .. 7 9 0
ATOM 6 3 9 9 N AS A 8 5 - 2 3 .. 7 7 7 8 4 ., 3 3 4 - 4 9 .. .34 3 1 ,. 0 0 8 6 ,. 4 6 N
ATOM 6 4 0 0 CA AS A 8 5 4 - 2 4 .. 1 9 2 8 3 ., 0 9 8 - 4 9 .. 9 9 4 1 ,. 0 0 8 4 ,. '74 c
ATOM 6 4 0 1 C ASM A 8 5 4 - 2 5 ., 6 9 7 8 3 . 0 8 9 - 5 0 ., 2 5 6 1 ,. 0 0 8 4 .. 8 C
ATOM 6 4 0 2 CB AS A 8 5 - 2 3 .. 8 0 3 8 1 ., 8 9 0 - 4 9 ., 1 5 9 1 ,. 0 0 8 3 .. 0 3 c
ATOM 6 4 0 3 CG ASN A 8 5 4 - 2 3 . 8 9 7 8 0 ., 6 0 1 - 4 9 . 9 3 8 1 ,. 0 0 8 6 ,. 2 c
ATOM 6 4 0 4 OD1 ASN A 8 5 4 - 2 2 ., 9 2 8 8 0 . 1 6 5 - 5 0 ., 5 6 5 I ,. 0 0 8 4 .. 2 7 0
ATOM 6 4 0 5 D2 ASN A 8 5 4 - 2 5 ., 0 7 4 7 .. 9 8 8 - 4 9 ., 9 1 8 1 ,. 0 0 8 5 .. 7 2 N
ATOM 6 4 0 6 N LYS A 8 5 5 - 2 6 . 2 4 5 8 4 ., 2 5 5 - 5 0 . 5 6 9 1 ,. 0 0 8 0 ,. 3 4 N
ATOM 6 4 0 7 CA LYS A 8 5 5 - 2 7 .. 6 7 1 8 4 ., 3 5 5 - 5 0 ., 8 4 4 1 .. 0 0 8 2 .. 9 9 c
ATOM 6 4 0 8 C LYS A 8 5 5 - 2 7 ., 9 2 8 8 5 .. 2 1 0 -52 ., 0 8 4 1 ,. 0 0 8 0 .. 7 0 C
ATOM 6 4 0 9 O LYS A 8 5 5 - 2 7 .. 3 2 8 8 6 ., 2 7 1 -52 .. 2 6 2 1 ,. 0 0 7 7 ,. 6 O
ATOM 6 4 1 0 CB LYS A 8 5 5 - 2 8 .. 4 1 2 8 4 ., 9 2 6 - 4 9 .. 6 3 4 1 .. 0 0 8 3 .. 3 7 c
ATOM 6 4 1 1 N VAL A 8 5 6 - 2 8 ., 8 2 0 8 4 . 7 3 7 -52 ., 9 4 3 1 ,. 0 0 7 9 .. 6 4 N
ATOM 6 4 1 2 CA VAL A 8 5 6 - 2 9 .. 0 9 5 8 5 ., 4 3 - 5 4 .. 2 0 4 1 ,. 0 0 8 3 ,. 0 6 C
ATOM 6 4 1 3 c VAL A 8 5 6 - 3 0 .. 5 9 6 8 5 ., 6 3 3 - 5 4 .. 3 5 9 1 ,. 0 0 8 4 ,. 4 1 c
ATOM 6 4 1 4 0 VAL A 8 5 6 - 3 ., 3 8 1 8 4 . 7 1 5 - 5 4 ., 1 1 5 1 ,. 0 0 8 7 .. 0
ATOM 6 4 1 5 CB VAL A 8 5 6 - 2 8 .. 5 4 2 8 4 ., 5 9 2 - 5 5 ., 4 0 4 1 ,. 0 0 7 7 .. 5 2 c
ATOM 6 4 1 6 CGI VAL A 8 5 6 - 2 9 .. 3 6 4 8 4 ., 8 2 1 - 5 6 .. 6 4 3 1 ,. 0 0 7 7 ,. 1 8 c
ATOM 6 4 1 7 CG2 VAL A 8 5 6 - 2 7 ., 0 7 0 8 4 .. 9 - 5 5 ., 6 5 4 I ,. 0 0 7 1 .. 6 4 c
ATOM 6 4 1 8 N LE A 8 5 7 - 3 0 .. 9 9 6 8 6 .. 8 4 5 - 5 ., 7 3 9 1 ,. 0 0 7 9 .. 2 4 N
ATOM 6 4 1 9 CA L A 8 5 7 - 3 2 . 4 0 1 8 7 ., 1 1 8 - 5 5 . 0 3 4 1 ,. 0 0 8 3 ,. 7 C
ATOM 6 4 2 0 C L A 8 5 7 -32 ., 6 8 7 8 6 .. 9 2 7 - 5 6 ., 5 2 2 I ,. 0 0 8 2 .. 3 8 C
ATOM 6 4 2 1 O LEU A 8 5 7 -32 ., 2 1 0 8 7 .. 6 9 0 - 5 7 ., 3 6 2 1 ,. 0 0 8 1 .. 4 4 0
ATOM 6 4 2 2 CB LEU A 8 5 7 - 3 2 . 7 8 3 8 8 ., 5 3 2 - 5 4 . 5 9 7 1 ,. 0 0 8 5 ,. 5 3 c
ATOM 6 4 2 3 CG LEU A 8 5 7 - 3 4 ., 2 3 0 8 8 ., 9 4 3 - 5 4 ., 8 7 9 1 .. 0 0 8 6 .. 7 9 c
ATOM 6 4 2 4 CD1 LEU A 8 5 7 - 3 5 ., 2 1 4 8 7 .. 9 9 2 - 5 4 ., 2 1 0 1 ,. 0 0 8 6 .. 8 2 c
ATOM 6 4 2 5 CD2 LEU A 8 5 7 - 3 4 .. 4 6 3 9 0 ., 3 7 0 - 5 4 .. 4 2 1 1 ,. 0 0 8 7 ,. 6 1 c
ATOM 6 4 2 6 THR A 8 5 8 - 3 3 .. 4 6 3 8 5 ., 8 9 9 - 5 6 .. 8 4 6 1 .. 0 0 8 2 .. 0 0
ATOM 6 4 2 7 CA. TH.R A 8 5 8 - 3 3 ., 682 8 5 . 5 3 1 - 8 ., 2 3 9 1 ,. 0 0 8 3 .. 0 8 C



ATOM 6428 c THR A 858 -35 ..123 85..116 -58..44 9 1 ,.00 87 ..15 c
ATOM 6429 O TH A 858 --35.,791 84..671 -57.,517 1 ,.00 86..69 0

ATOM 6430 CB THR A 858 -32..738 84.,381 -58. 693 ..00 81 ,.67 c
ATOM 6431 OG1 THR A 858 -33..019 84.,019 -60.,052 1 ,.00 82 ..83 0
ATOM 6432 CG THR A 858 -32.,913 83. 166 -57 .,815 1 ,.00 83..75 c
ATOM 6433 N AP.G A 859 -35..584 85.,260 -5 9 .689 ..00 88,.15 N
ATOM 6434 CA ARG A 859 -3 6 ..974 85.,013 -60. 059 1 ,.00 87 ,.69 c
ATOM 6435 C ARG A 859 -37.,381 83. 550 -59.,884 1 ,.00 ..18 C
ATOM 6436 O ARG A 859 -38..564 83.,238 -5 9 .,767 1 ,.00 96..43 0

ATOM 6437 CB ARG A 859 -37 ..204 85.,458 -61. 504 1 ,.00 90,.03 c
ATOM 6438 CG ARG A 859 -.38.,609 85..252 -62.,017 1 ,.00 91 ..9.3 c
ATOM 6439 CD ARG A 859 -38..879 86..053 -63.,280 1 ,.00 93..15 c
ATOM 6440 NE ARG A 859 -38. 684 87.,482 -63. 053 1 ,.00 98 ,.79 N
ATOM 6441 C ARG A 859 -38..946 88.,425 -63.,950 1 ,.00 97 ..22 c
ATOM 6442 H 1 ARG A 859 -38.,734 89..701 -63.,656 1 ,.00 93..57 N

ATOM 6443 NH2 AP.G A 859 -3 9 ..423 88.,087 -65. 140 1 ..00 98,.17 N

ATOM 6444 O SER A 860 -3 ..422 80.,614 -59 ..492 1 ,.00 89..34 O
ATOM 6445 N SER A 860 -3 6 .,404 82. 652 -59.,844 1 ,.00 90..18 N

ATOM 6446 CA SER A 860 -3 6 ..714 81.,236 -5 9 .715 1 ..00 91 ,.26 C
ATOM 6447 c SER A 860 -35..580 80.,419 -5 9 .132 1 ,.00 89,.63 c
ATOM 6448 CB SER A 860 -37.,054 80. 655 -61.,074 1 ,.00 92 ..98 c
ATOM 6449 OG SER A 860 -35..841 80.,352 -61.,737 1 ,.00 90..23 0

ATOM 6450 O ASP A 861 -3 3 ..283 77 .,361 -5 9 .141 1 ,.00 85,.34 0
ATOM 6451 N A A 861 -35.,92 7 7 ..488 -58.,249 1 ,.00 94 ..06 N

ATOM 6452 CA A A 861 -35..020 78..411 -57.,861 1 ,.00 90..86 c
ATOM 6453 C A P A 861 -34. 439 77 .,768 -59. 109 1 ,.00 86 ,.36 c
ATOM 6454 CB A P A 861 -35.,747 77 ...341 -57.,036 1 ,.00 88..18 c
ATOM 6455 CG ASP A 861 -35.,933 77 ..736 -55.,589 1 ,.00 90..87 c
ATOM 645 OD1 A P A 861 -35. 194 78 .,62 7 -55. 120 1 ,.00 88 ,.85 0
ATOM 6457 OD2 ASP A 861 -36 ..810 77 .,139 -5 ..92 0 1 ,.00 95..25 0

ATOM 6458 O LYS A 862 -32.,771 76 ..674 -62.,367 1 ,.00 82 ..26 0
ATOM 6459 N LYS A 862 -35..263 77 .,684 -60. 142 1 ..00 8.3,.14 N

ATOM 64 60 CA LYS A 862 -3 ..928 76.,92 4 -61..331 1 ,.00 84 ..24 c
ATOM 64 61 C LYS A 862 -3.3.,698 77 .437 -62.,090 1 ,.00 84 ..69 C

ATOM 6462 CB LYS A 862 -3 6 ..134 76.,901 -62. 259 1 ..00 85,.1 C
ATOM 6463 O A S A 863 -30..382 79.,568 -63. 771 1 ,.00 82 ,. 7 0

ATOM 64 64 N ASM A 863 -3.3.,687 78 .730 -62.,397 1 ,.00 84 ..06 N

ATOM 64 65 CA A S A 863 -32..708 79.,335 -63.,305 1 ,.00 81 ..02 c
ATOM 64 66 C ASN A 863 -31. 230 79.,105 -63. 0 1 ,.00 80 ,.01 c
ATOM 6467 CB ASN A 863 -.32.,940 80..842 -63.,359 1 ,.00 80..70 c
ATOM 64 68 CG ASN A 863 -34.,114 81..215 -64.,2 37 1 ,.00 80..21 c
ATOM 64 69 OD1 ASN A 863 -34. 245 80.,718 -65. 350 1 ,.00 79 ,.29 0
ATOM 6470 ND2 ASN A 863 -3 ..977 82.,091 -63.,740 1 ,.00 82 ..36 N

ATOM 6471 O ARG A 864 -2 7 .,735 76 ..681 -61.,958 1 ,.00 85..85 0
ATOM 6472 N AP.G A 864 -30..9 78.,401 -61. 937 1 ..00 79,.38 N

ATOM 6473 CA ARG A 864 -2 9 ..530 78.,204 -61.,544 1 ,.00 77 ..16 c
ATOM 6474 C ARG A 864 -2 8 .,924 76 .934 -62.,126 1 ,.00 80..9.3 C

ATOM 6475 CB AP.G A 864 -29..422 78.,158 -60. 028 1 ..00 76,.56 C
ATOM 6476 CG ARG A 864 -30..236 77 .,044 -5 9 .426 1 ,.00 83,.40 c
ATOM 6477 CD ARG A 864 -29.,402 76 .188 -58.,507 1 ,.00 84 ..38 c
ATOM 6478 ME ARG A 864 -2 8 ..789 76..995 -57.,466 1 ,.00 78..25 N

ATOM 6479 C ARG A 864 -27 ..680 7 .,650 -5 6 .835 1 ,.00 80,.56 c
ATOM 6480 NH1 ARG A 864 -27.,170 77 ..441 -55.,900 1 ,.00 80..46 N

ATOM 6481 NH2 ARG A 864 -2 7 ..085 75..507 -57.,149 1 ,.00 81 ..42 N
ATOM 6482 O GLY A 865 -30. 634 7 .3 .,625 -61. 72 9 1 ,.00 89 ,.49 O

ATOM 6483 N GLY A 865 -29.,737 76..134 -62.,808 1 ,.00 82 ..51 N

ATOM 6484 CA GLY A 865 -2 9 .,289 74 ..839 -63.,289 1 ,.00 88..79 C

ATOM 6485 C GLY A 865 -29. 542 7 .3 .,72 6 -62. 283 1 ,.00 86 ,.65 C
ATOM 6486 O LYS A 866 -2 8 .,482 73.,356 -59 .,326 1 ,.00 91 ..52 0

ATOM 6487 LYS A 866 -2 8 .,531 2 ..896 -62.,043 1 ,.00 85..11 N

ATOM 6488 CA LYS A 866 -2 8 ..659 7.1 .,770 -61. 1 1 ..00 90,.06 c
ATOM 6489 c LYS A 866 -2 8 ..915 72.,265 -59 .,694 1 ,.00 90..93 c
ATOM 6490 CB LYS A 866 -2 7 .,400 70 .886 -61.,156 1 ,.00 92 .,3.1 c



ATOM 6 4 1 CG LYS A 8 6 6 - 2 6 .. 9 6 1 7 0 .. 4 5 3 - 6 2 .. 5 6 0 1 .. 0 0 9 2 .. 4 1 c

ATOM 6 4 9 2 CD LYS A 8 6 6 --2 7 ., 2 3 8 6 8 .. 9 7 9 - 6 2 ., 8 2 9 1 ,. 0 0 9 3 .. 8 7 C
ATOM 6 4 9 3 CE LYS A 8 6 6 - 2 7 .. 2 5 1 6 8 ., 6 8 8 - 6 4 . 3 2 8 1 ,. 0 0 9 4 ,. 4 6 c
ATOM 6 4 9 4 LYS A 8 6 6 - 2 7 .. 4 5 3 6 7 ., 2 3 7 - 6 4 ., 6 2 9 1 .. 0 0 1 0 0 .. 3 5 N
ATOM 6 4 9 5 O SER A 8 6 7 - 2 8 ., 6 8 4 7 2 . 0 6 3 - 5 5 ., 4 9 4 1 ,. 0 0 ., 0 3 O
ATOM 6 4 9 6 N SER A 8 6 7 - 2 9 .. 6 2 0 7 1 ., 4 6 3 - 5 8 . 9 0 0 1 ,. 0 0 8 9 ,. 2 0 N
ATOM 6 4 9 7 CA SER A 8 6 7 - 2 9 .. 9 5 0 7 1 ., 8 3 6 - 5 7 . 5 2 6 1 ,. 0 0 9 0 ,. 7 3 c
ATOM 6 4 9 8 C SER A 8 6 7 - 2 8 ., 8 9 7 . 4 7 9 - 5 6 ., 5 6 6 1 ,. 0 0 8 9 ., 6 7 C
ATOM 6 4 9 9 CB SER A 8 6 7 - 3 1 .. 2 4 2 7 1 ., 1 5 1 - 5 7 ., 0 8 7 1 ,. 0 0 9 1 .. 1 7 C
ATOM 6 5 0 0 OG SER A 8 6 7 -32 .. 1 9 5 7 1 ., 1 7 8 - 5 8 . 1 3 6 1 ,. 0 0 9 7 ,. 8 8 0
ATOM 6 5 0 1 O A A 8 6 8 - 2 4 ., 5 4 5 6 9 .. 9 4 0 - 5 6 ., 2 4 1 1 ,. 0 0 8 2 .. 2 3 0
ATOM 6 5 0 2 N A A 8 6 8 - 2 7 .. 9 9 9 7 0 .. 5 2 3 - 5 6 ., 9 7 3 1 ,. 0 0 8 6 .. 4 2 N
ATOM 6 5 0 3 CA A P A 8 6 8 - 2 6 . 9 4 2 6 9 ., 9 9 3 - 5 6 . 1 2 0 1 ,. 0 0 9 0 ,. 0 0 C
ATOM 6 5 0 4 c ASP A 8 6 8 - 2 5 .. 5 7 3 7 0 ., 6 1 2 - 5 6 ., 4 0 2 1 .. 0 0 9 1 .. 6 1 c
ATOM 6 5 0 5 CB ASP A 8 6 8 - 2 6 ., 8 4 9 6 8 . 4 7 4 - 5 6 ., 2 9 9 1 ,. 0 0 9 2 .. 0 5 c
ATOM 6 5 0 6 CG AS A 8 6 8 - 2 6 .. 7 6 7 6 8 ., 0 6 6 - 5 7 . 7 7 0 1 ,. 0 0 9 3 ,. 1 6 c
ATOM 6 5 0 7 OD1 ASP A 8 6 8 - 2 7 .. 8 2 9 6 7 ., 7 5 1 - 5 8 ., 3 6 1 1 .. 0 0 9 3 .. 0 7 0
ATOM 6 5 0 8 OD2 ASP A 8 6 8 - 2 5 ., 6 4 6 6 8 . 0 8 8 - 8 ., 3 3 5 1 ,. 0 0 8 9 ., 6 5 0
ATOM 6 5 0 9 O AS A 8 6 9 - 2 5 .. 1 2 0 7 4 ., 6 4 8 - 5 6 . 7 6 5 1 ,. 0 0 7 8 ,. 0
ATOM 6 5 1 0 AS A 8 6 9 - 2 5 .. 5 4 2 7 1 ., 8 7 7 - 5 6 . 8 2 3 1 ,. 0 0 9 0 ,. 2 7 N
ATOM 6 5 1 1 CA. ASM A 8 6 9 - 2 4 ., 2 6 9 7 2 . 4 6 5 - 5 7 ., 2 2 9 1 ,. 0 0 8 6 ., 7 C
ATOM 6 5 1 2 C AS A 8 6 9 - 2 4 .. 1 6 1 7 3 ., 9 7 1 - 5 7 ., 1 2 0 1 ,. 0 0 8 2 .. 1 3 C
ATOM 6 5 1 3 CB ASN A 8 6 9 - 2 3 .. 9 5 8 7 2 ., 0 6 8 - 5 8 . 6 7 3 1 ,. 0 0 8 5 ,. 3 9 c
ATOM 6 5 1 4 CG ASN A 8 6 9 - 2 2 ., 7 2 3 7 1 . 2 0 9 - 5 8 ., 7 7 8 1 ,. 0 0 8 5 .. 9 1 c
ATOM 6 5 1 5 OD1 AS A 8 6 9 - 2 2 ., 8 0 5 6 9 ., 9 8 0 - 5 8 ., 7 4 2 1 ,. 0 0 8 8 .. 7 7 0
ATOM 6 5 1 6 ND2 ASN A 8 6 9 - 2 . 5 6 2 7 ., 8 5 1 - 5 8 . 8 8 9 1 ,. 0 0 8 4 ,. 4 9 N
ATOM 6 5 1 7 O VAL A 8 7 0 - 2 3 ., 4 9 7 7 5 . 2 6 5 - 5 9 ., 8 9 7 1 ,. 0 0 9 1 .. 8 8 O
ATOM 6 5 1 8 VAL A 8 7 0 - 2 2 ., 9 5 1 7 4 . 4 5 5 - 5 7 ., 4 0 0 1 ,. 0 0 7 9 .. 2 6 N
ATOM 6 5 1 9 CA VAL A 8 7 0 - 2 2 . 6 7 0 7 5 ., 8 4 6 - 5 7 . 7 3 9 1 ,. 0 0 8 0 ,. 7 C
ATOM 652 0 c VAL A 8 7 0 - 2 3 ., 3 8 8 7 6 ., 1 6 0 - 5 9 ., 0 5 5 1 .. 0 0 8 6 .. 3 6 c
ATOM 652 1 CB VAL A 8 7 0 - 2 1 ., 1 4 4 7 6 . 0 6 6 - 5 7 ., 8 7 4 1 ,. 0 0 7 9 .. 7 0 c
ATOM 6522 CGI VAL A 8 7 0 - 2 0 .. 5 7 7 4 ., 8 9 8 - 5 8 . 6 0 1 1 ,. 0 0 8 6 ,. 5 3 c
ATOM 652 3 CG2 VAL A 8 7 0 - 2 0 .. 8 1 0 7 7 ., 3 6 2 - 5 8 ., 6 0 5 1 .. 0 0 8 7 .. 1 9 c
ATOM 6 5 2 4 O PRO A 8 7 - 2 2 ., 6 6 4 7 7 . 2 3 5 - 6 1 ., 7 8 2 1 ,. 0 0 8 5 ., 4 7 0
ATOM 652 5 N PRO A 8 7 1 - 2 3 .. 9 0 3 7 7 ., 4 0 2 - 5 9 .. 2 3 1 1 ,. 0 0 8 1 ,. 5 9 N
ATOM 652 6 CA PRO A 8 7 1 - 2 4 .. 5 4 4 7 7 ., 8 4 4 - 6 0 .. 4 8 0 1 ,. 0 0 8 3 ,. 7 c
ATOM 6 5 2 7 C PRO A 8 7 - 2 3 ., 8 8 9 7 7 . 2 9 2 - 6 1 ., 7 4 1 ,. 0 0 8 4 ., 8 8 c
ATOM 652 8 CB PRO A 8 7 1 - 2 4 ., 3 8 8 7 9 ., 3 6 4 - 6 0 ., 4 1 9 1 ,. 0 0 8 5 .. 0 0 c
ATOM 652 9 CG PRO A 8 7 - 2 4 . 5 1 6 7 9 ., 6 6 4 - 5 8 . 9 6 2 1 ,. 0 0 8 2 ,. 7 5 c
ATOM 6 5 3 0 C PRO A 8 7 1 - 2 3 ., 9 7 5 7 8 . 4 5 8 - 5 8 ., 2 0 2 1 ,. 0 0 8 3 .. 2 1 c
ATOM 6 5 3 1 O SER A 8 7 2 - 2 3 ., 5 4 3 7 8 . 3 0 6 - 6 4 ., 9 2 8 1 ,. 0 0 8 5 .. 8 2 0
ATOM 6 5 3 2 N SER A 8 7 2 - 2 4 . 6 9 1 7 ., 9 0 0 - 6 2 . 7 3 3 1 ,. 0 0 8 6 ,. 2 0 N
ATOM 6 5 3 3 CA SER A 8 7 2 - 2 4 ., 1 9 5 7 6 ., 2 2 1 - 6 3 ., 9 4 0 1 .. 0 0 8 7 .. 0 4 c
ATOM 6 5 3 4 C SER A 8 7 2 - 2 3 ., 3 1 8 7 7 . 1 0 6 - 6 4 ., 8 2 8 1 ,. 0 0 8 6 .. 3 8 C
ATOM 6 5 3 5 CB SER A 8 7 2 - 2 5 .. .3 6 7 7 5 ., 7 0 2 - 6 4 . 7 6 7 1 ,. 0 0 8 2 ,. 7 9 c
ATOM 6 5 3 6 OG SER A 8 7 2 - 2 5 .. 9 4 1 7 6 ., 7 4 5 - 6 5 ., 5 3 8 1 .. 0 0 8 3 .. 5 2 0
ATOM 6 5 3 7 O GLU A 8 7 3 - 2 1 ., 6 4 3 7 . 0 5 4 - 6 7 ., 9 4 1 1 ,. 0 0 8 6 ., 5 0
ATOM 6538 N GL A 8 7 3 . .33 6 7 6 ., 5 0 3 - 6 5 . 4 9 5 1 ,. 0 0 8 8 ,. 5 5 N
ATOM 6 5 3 9 CA GLU A 8 7 3 - 2 1 .. 4 2 9 7 7 ., 2 5 2 - 6 6 . 3 6 4 1 ,. 0 0 8 6 ,. 8 3 c
ATOM 6 5 4 0 C GLU A 8 7 3 - 2 2 ., 1 7 2 7 8 . 0 6 1 - 6 7 ., 4 3 6 1 ,. 0 0 8 5 ., 1 8 c
ATOM 6 5 4 1 CB GLU A 8 7 3 - 2 0 ., 4 2 4 7 6 ., 302 - 6 7 ., 0 2 2 1 ,. 0 0 8 9 .. 1 c
ATOM 6 5 4 2 O GLU A 8 7 4 - 2 4 .. 3 1 3 8 0 ., 7 8 0 - 6 8 . 8 0 0 1 ,. 0 0 8 9 ,. 0 0 0
ATOM 6 5 4 3 N GLU A 8 7 4 - 2 3 ., 3 9 6 7 7 . 6 4 7 - 6 7 ., 7 6 5 1 ,. 0 0 8 2 .. 7 5 N
ATOM 6 5 4 4 CA GLU A 8 7 4 - 2 4 ., 2 3 2 7 8 ., 382 - 6 8 ., 7 1 4 1 ,. 0 0 8 4 .. 6 7 C
ATOM 6 5 4 5 C GLU A 8 7 4 - 2 4 . 6 0 0 7 9 ., 7 6 0 - 6 8 . 1 6 6 1 ,. 0 0 8 6 ,. 8 6 C
ATOM 6 5 4 6 CB GLU A 8 7 4 - 2 5 ., 5 0 0 7 7 . 5 9 2 - 6 9 ., 0 5 3 1 ,. 0 0 8 3 .. 3 .3 C
ATOM 6 5 4 7 O VAL A 8 7 5 - 2 4 ., 2 3 8 8 3 . 0 5 6 - 6 5 ., 9 6 7 1 ,. 0 0 7 9 .. 0 5 O
ATOM 6 5 4 8 N VAL A 8 7 5 - 2 5 . 2 2 9 7 9 ., 8 0 0 - 6 6 . 9 9 1 1 ,. 0 0 8 4 ,. 4 5 N
ATOM 6 5 4 9 CA VAL A 8 7 5 - 2 5 ., 5 5 1 8 1 ., 0 8 1 - 6 6 ., 3 6 4 1 .. 0 0 8 3 .. 3 4 c
ATOM 6 5 5 0 C VAL A 8 7 5 - 2 4 ., 2 7 9 8 1 . 8 2 8 - 6 5 ., 9 3 6 1 ,. 0 0 8 3 .. 0 0 C
ATOM 6 5 5 1 CB VAL A 8 7 5 - 2 6 .. 5 0 0 8 0 ., 9 1 5 - 6 5 . 1 4 4 1 ,. 0 0 8 5 ,. 1 6 C
ATOM 6 5 5 2 CGI VAL A 8 7 5 - 2 7 .. 9 5 8 8 0 ., 8 7 0 - 6 5 ., 5 9 3 1 .. 0 0 8 7 .. 3 8 c
ATOM 6 5 5 3 CG2 VAL A 8 7 5 - 2 6 ., 1 5 9 7 . 6 8 0 - 6 4 ., 3 5 5 1 ,. 0 0 8 4 ., 2 9 c



ATOM 6 5 5 4 O VAL A 8 7 6 - 2 0 .. 9 6 0 8 3 .. 5 8 5 - 6 6 .. 3 8 8 1 .. 0 0 8 3 .. 7 6 O
ATOM 6 5 5 5 N VAL A 8 7 6 --2 3 ., 2 3 7 8 1 .. 0 9 1 - 6 5 ., 5 5 3 1 ,. 0 0 8 4 .. 4 6 N
ATOM 6 5 5 CA VAL A 8 7 6 - 2 1 .. 9 4 7 8 1 ., 7 1 4 - 6 5 . 2 5 9 1 .. 0 0 8 0 ,. 6 3 C
ATOM 6 5 5 7 c VAL A 8 7 6 - 2 1 .. 4 1 3 8 2 . 4 4 5 - 6 6 . 4 8 9 1 .. 0 0 8 2 .. 5 5 c
ATOM 6 5 5 8 CB VAL A 8 7 6 - 2 0 ., 9 0 5 8 0 . 6 9 5 - 6 4 ., 7 8 5 1 ,. 0 0 8 2 .. 6 5 c
ATOM 6 5 5 CG2 VAL A 8 7 6 - 2 1 .. 2 9 9 8 0 ., 1 2 4 - 6 3 . 4 3 7 1 .. 0 0 8 6 ,. 3 7 c
ATOM 6 5 6 0 CGI VAL A 8 7 6 - 1 .. 5 3 5 8 1 ., 3 4 6 - 6 4 . 6 9 0 1 ,. 0 0 8 5 ,. 2 5 c
ATOM 6 5 6 1 O LYS A 8 7 7 - 2 1 ., 3 8 1 8 4 . 6 9 6 - 6 9 ., 6 6 7 1 ,. 0 0 7 9 .. 5 0
ATOM 6 5 62 N LYS A 8 7 7 - 2 1 .. 4 9 1 8 1 . 8 0 0 - 6 7 . 6 4 9 1 ,. 0 0 8 2 .. 9 8 N
ATOM 6 5 6 3 CA LYS A 8 7 7 - 2 1 .. 0 8 5 8 2 ., 3 - 6 8 . 902 1 ,. 0 0 8 2 ,. 4 5 c
ATOM 6 5 6 4 C LYS A 8 7 7 - 2 1 , 9 1 9 8 3 .. 682 - 6 9 ., 2 2 0 1 ,. 0 0 7 7 .. 5 8 c
ATOM 6 5 6 5 CB LYS A 8 7 7 - 2 1 .. 1 7 3 8 1 .. 4 4 0 - 7 0 . 0 6 9 1 ,. 0 0 7 9 .. 3 0 c
ATOM 6 5 6 6 N LYS A 8 7 8 - 2 3 . 2 2 3 8 3 ., 62 7 - 6 8 . 9 9 0 1 ,. 0 0 7 .1 ,. 3 7 N
ATOM 6 5 6 7 CA LYS A 8 7 8 - 2 4 .. 0 5 5 8 4 . 7 6 7 - 6 9 . 3 6 6 1 .. 0 0 8 0 .. 3 4 c
ATOM 6 5 6 8 C LYS A 8 7 8 - 2 4 ., 0 0 9 8 5 .. 9 1 1 - 6 8 ., 3 5 0 1 ,. 0 0 7 8 .. 4 2 C
ATOM 6 5 6 9 O LYS A 8 7 8 - 2 4 .. 2 8 5 8 7 ., 0 5 6 - 6 8 . 6 9 8 1 .. 0 0 8 1 , O
ATOM 6 5 7 0 CB LYS A 8 7 8 - 2 5 .. 5 0 8 8 4 . 3 2 7 - 6 9 . 5 8 0 1 .. 0 0 7 9 .. 9 2 c
ATOM 6 5 7 1 N M A 8 7 9 - 2 3 ., 6 5 5 8 5 . 6 1 5 - 6 7 ., 1 0 2 1 ,. 0 0 8 .. 0 5 N
ATOM 6 5 7 2 CA ME A 8 7 9 - 2 3 .. 8 0 3 8 6 ., 6 0 5 - 6 6 . 0 3 0 1 .. 0 0 8 1 ,. 4 6 C
ATOM 6 5 7 3 c MET A 8 7 9 —2 2 .. 4 9 7 8 7 ., 2 0 8 - 6 5 . 4 9 7 1 ,. 0 0 8 2 ,. 2 c
ATOM 6 5 7 4 0 M A 8 7 9 - 2 2 ., 5 2 0 8 8 . .302 - 6 4 ., 92 6 1 ,. 0 0 8 3 .. 7 7 0
ATOM 6 5 7 5 CB ME A 8 7 9 - 2 4 .. 5 6 6 8 5 .. 9 9 0 - 6 4 . 8 5 4 1 ,. 0 0 8 1 .. 0 3 c
ATOM 6 5 7 6 CG MET A 8 7 9 - 2 5 .. 9 7 9 8 5 ., 5 3 1 - 6 5 . 1 6 9 1 ,. 0 0 7 8 ,. 8 9 c
ATOM 6 5 7 7 MET A 8 7 9 - 2 6 ., 9 8 7 8 6 .. 7 9 0 - 6 5 ., 9 6 8 1 ,. 0 0 7 9 .. 5 .3 s
ATOM 6 5 7 8 CE ME A 8 7 9 - 2 6 .. 9 7 5 8 8 .. 1 0 2 - 6 4 . 7 4 5 1 ,. 0 0 8 4 .. 6 8 c
ATOM 6 5 7 9 N LYS A 8 8 0 - 2 . .38 1 8 6 ., 4 9 6 - 6 5 . 6 8 0 1 ,. 0 0 8 2 ,. 4 4 N
ATOM 6 5 8 0 CA LYS A 8 8 0 - 2 0 ., 0 8 1 8 6 .. 8 4 3 - 6 5 ., 0 8 4 1 ,. 0 0 8 1 .. 0 5 C
ATOM 6 5 8 1 C LYS A 8 8 0 - 1 ., 7 5 1 8 8 .. 3 3 3 - 6 5 ., 1 5 1 1 ,. 0 0 8 5 .. 1 3 C
ATOM 6 5 8 2 O LYS A 8 8 0 - 1 9 . 2 4 8 8 ., 9 9 - 6 4 . 2 0 4 1 ,. 0 0 8 4 ,. 2 6 O
ATOM 6 5 8 3 CB LYS A 8 8 0 - 1 8 .. 9 6 7 8 6 . 0 4 9 - 6 5 . 7 6 6 1 .. 0 0 7 5 .. 0 3 c
ATOM 6 5 8 4 N ASM A 8 8 1 - 2 0 ,, 0 9 2 8 8 .. 9 3 8 - 6 6 ., 2 8 0 1 ,. 0 0 8 7 .. 7 8 N
ATOM 6 5 8 5 CA AS A 8 8 1 - 1 .. 8 6 2 9 0 ., 3 5 6 - 6 6 . 5 0 4 1 .. 0 0 8 7 ,. 8 0 C
ATOM 6 5 8 6 c AS A 8 8 1 - 2 0 .. 6 6 7 9 1 . 2 2 3 - 6 5 . 5 3 9 1 .. 0 0 8 6 .. 9 3 c
ATOM 6 5 8 7 O ASM A 8 8 1 - 2 0 ., 1 0 8 9 2 . 0 5 7 - 6 4 ., 8 2 8 1 ,. 0 0 8 6 .. 2 2 0
ATOM 6 5 8 8 CB AS A 8 8 1 - 2 0 .. 2 0 4 9 0 ., 7 0 4 - 6 7 . 9 5 3 1 .. 0 0 8 8 ,. 3 7 c
ATOM 6 5 8 9 CG ASN A 8 8 1 - 1 .. 2 8 0 9 1 ., 7 4 3 - 6 8 . 5 2 9 1 ,. 0 0 9 5 ,. 7 0 c
ATOM 6 5 9 0 OD1 ASN A 8 8 1 - ., 5 3 0 9 2 . 9 4 6 - 6 8 ., 4 3 1 ,. 0 0 0 0 .. 4 9 0
ATOM 6 5 9 1 ND2 AS A 8 8 1 - 1 8 .. 1 9 5 9 1 . 2 8 9 - 6 9 . 1 5 0 1 ,. 0 0 1 0 1 .. 5 3 N
ATOM 6 5 92 N TYR A 882 - 2 . 9 8 1 9 1 ., 0 0 5 - 6 5 . 5 2 1 1 ,. 0 0 8 4 ,. 4 2 N
ATOM 6 5 9 3 CA YR A 882 - 2 2 ., 8 8 9 9 1 . 7 3 0 - 6 4 ., 6 4 0 1 ,. 0 0 8 5 .. 0 .3 C
ATOM 6 5 9 4 C TYR A 882 - 2 2 ., 4 6 5 9 1 .. 6 3 6 - 6 3 ., 1 7 8 1 ,. 0 0 8 5 .. 4 6 C
ATOM 6 5 9 5 O TYR A 882 - 2 2 . 5 5 1 9 2 ., 6 6 - 6 2 . 4 3 9 1 ,. 0 0 8 5 ,. 9 2 O
ATOM 6 5 9 6 CB TYR A 882 - 2 4 . 3 1 9 9 1 . 2 0 7 - 6 4 . 8 1 2 1 .. 0 0 8 6 .. 4 7 c
ATOM 6 5 9 7 CG TYR A 882 - 2 5 ., 2 7 4 9 1 .. 62 9 - 6 3 ., 7 1 0 1 ,. 0 0 9 1 .. 4 6 c
ATOM 6 5 9 8 C TYR A 882 - 2 5 .. 6 5 0 9 2 ., 9 6 1 - 6 3 . 5 4 9 1 .. 0 0 8 6 ,. 4 5 c
ATOM 6 5 9 9 CD2 TYR A 882 - 2 5 .. 8 0 7 9 0 . 6 9 0 - 6 2 . 8 3 4 1 .. 0 0 9 0 .. 8 7 c
ATOM 6 6 0 0 C TYR A 8 8 2 - 2 6 ., 5 9 3 . .34 0 - 6 2 ., 5 3 8 1 ,. 0 0 8 8 ., 0 .1 c
ATOM 6 0 1 CE2 TYR A 882 - 2 6 .. 682 9 1 ., 0 6 0 - 6 1 . 8 2 7 1 .. 0 0 8 9 ,. 3 0 c
ATOM 6 6 0 2 C TYR A 882 - 2 7 .. 0 3 6 9 2 ., 3 8 1 - 6 1 . 6 8 4 1 ,. 0 0 8 9 ,. 3 3 c
ATOM 6 6 0 3 OH TYR A 8 8 2 - 2 7 ., 9 0 4 9 2 . 7 2 9 - 6 0 ., 6 7 7 1 ,. 0 0 8 8 .. 1 6 0
ATOM 6 6 0 4 N T P A 8 8 3 - 2 2 . 0 0 3 9 0 . 4 5 5 - 6 2 . 7 7 0 1 ,. 0 0 8 6 .. 3 4 N
ATOM 6 6 0 5 CA TRP A 8 8 3 - 2 1 .. 5 1 8 9 0 ., 2 4 2 - 6 1 . 4 0 7 1 ,. 0 0 8 5 ,. 2 5 c
ATOM 6 6 0 6 C TRP A 8 8 3 - 2 0 ., 2 8 9 9 1 . 0 9 8 - 6 1 ., 1 7 1 ,. 0 0 8 5 .. 8 4 c
ATOM 6 6 0 7 O TRP A 8 8 3 - 2 0 . 1 5 2 9 1 . 6 5 8 - 6 0 . 0 2 8 1 ,. 0 0 8 5 .. 8 5 0
ATOM 6 6 0 8 CB T P A 8 8 3 - 2 . 1 6 8 8 8 ., 7 7 0 - 6 1 . 1 6 8 1 ,. 0 0 8 3 ,. 6 8 c
ATOM 6 6 0 9 CG TRP A 8 8 3 - 2 2 ., 3 1 4 8 7 . 802 - 6 1 ., 2 3 0 1 ,. 0 0 7 9 .. 9 8 c
ATOM 6 6 1 0 CD1 TRP A 8 8 3 - 2 3 ., 6 4 0 8 8 .. 0 8 1 - 6 1 ., 0 8 5 1 ,. 0 0 8 1 .. 3 6 c
ATOM 6 6 1 1 CD2 T P A 8 8 3 - 2 2 . 2 2 1 8 6 ., 3 8 7 - 6 1 . 4 5 3 1 ,. 0 0 7 8 ,. 5 2 c
ATOM 6 6 1 2 NE1 TRP A 8 8 3 - 2 4 . 3 7 8 8 6 . 92 6 - 6 1 . 2 0 8 1 .. 0 0 8 2 .. 4 0 N
ATOM 6 6 1 3 CE2 TRP A 8 8 3 - 2 3 ., 5 3 0 8 5 .. 8 7 5 - 6 1 ., 4 3 5 1 ,. 0 0 7 2 .. 3 5 C
ATOM 6 6 1 4 CE3 TRP A 8 8 3 - 2 1 .. 1 5 4 8 5 ., 5 0 5 - 6 1 . 6 6 7 1 .. 0 0 8 1 ,. 3 C
ATOM 6 6 1 5 CZ2 TRP A 8 8 3 - 2 3 .. 8 0 3 8 4 . 5 2 2 - 6 1 . 62 4 1 .. 0 0 8 0 .. 6 6 c
ATOM 6 6 1 6 C 3 TRP A 8 8 3 - 2 1 ., 4 2 7 8 4 . 1 6 0 - 6 1 ., 8 5 8 1 ,. 0 0 7 9 .. 8 2 c



ATOM 6 6 1 7 C - 2 TRP A 8 8 3 - 22 7 4 0 8 3 6 8 1 - 6 1 8 3 3 1 0 0 8 0 0 9 c
ATOM 6618 N ARG A 8 8 4 --1 3 9 5 9 1 1 8 5 - 6 2 0 9 8 1 0 0 8 5 2 9 N
ATOM 6 6 1 9 CA AP.G A 8 8 4 - 1 8 1 4 5 9 1 9 1 0 - 6 1 9 2 5 1 0 8 7 C
ATOM 6 6 2 0 c ARG A 8 8 4 - 18 4 2 1 9 3 3 8 1 - 6 1 6 7 4 1 0 0 8 3 2 c
ATOM 6 6 2 1 0 ARG A 8 8 4 - 7 7 6 4 4 0 2 - 6 0 8 5 4 1 0 0 8 7 8 0
ATOM 6 622 CB AP.G A 8 8 4 - 1 7 2 3 6 9 1 7 3 9 - 6 3 1 4 5 1 0 8 9 1 c
ATOM 6 6 2 3 CG ARG A 8 8 4 - 1 9 6 7 2 5 7 9 - 6 3 0 7 0 1 0 0 9 5 2 c
ATOM 6 6 2 4 CD ARG A 8 8 4 - 4 9 4 9 2 1 8 4 - 6 4 1 0 2 1 0 0 7 8 2 c
ATOM 6 6 2 5 ME ARG A 8 8 4 - 1 4 3 3 8 9 0 8 2 -63 8 5 1 1 00100 5 0 N
ATOM 6 6 2 6 C ARG A 8 8 4 - 1 3 4 1 7 0 5 9 8 - 6 2 9 2 5 1 0 0 0 7 c
ATOM 6 6 2 7 NH1 ARG A 8 8 4 - 1 2 9 5 4 8 9 .3 6 0 - 6 2 7 8 2 1 0 0 9 4 0 5 N
ATOM 6 6 2 8 N 2 ARG A 8 8 4 - 1 2 9 6 3 9 1 5 6 5 - 6 2 1 3 5 1 0 0 9 5 8 9 N
ATOM 6 6 2 9 N GLN A 8 8 5 - 1 4 0 7 9 3 9 7 - 6 2 .382 1 0 0 8 8 5 8 N
ATOM 6 3 0 CA GLN A 8 8 5 - 19 8 3 3 5 2 9 7 - 62 1 8 4 1 0 0 8 9 7 5 c
ATOM 6 6 3 1 C GLN A 8 8 5 - 2 0 3 5 6 9 5 4 9 1 - 6 0 7 7 6 1 0 0 8 9 1 2 C
ATOM 6 6 3 2 O GLK A 8 8 5 - 2 0 1 4 9 9 6 5 3 6 - 6 0 1 6 3 1 0 9 0 3 1 O
ATOM 6 3 3 CB GLN A 8 8 5 - 20 9 1 7 5 682 - 63 1 8 1 1 0 0 8 9 3 c
ATOM 6 6 3 4 CG GLN A 8 8 5 - 2 0 5 2 2 5 4 - 6 4 6 2 8 1 0 0 8 3 5 c
ATOM 6 3 5 C GLK A 8 8 5 - 2 1 6 3 9 6 0 1 9 - 6 5 5 5 3 1 0 9 5 9 6 c
ATOM 6 6 3 6 OE1 GLN A 8 8 5 —' 2 7 9 9 9 6 0 9 1 - 6 5 1 6 0 1 0 0 9 1 1 3 0
ATOM 6 6 3 7 E 2 GLN A 8 8 5 - 2.1 2 6 7 9 6 .35 - 6 6 7 8 9 1 0 0 9 8 8 3 N
ATOM 6 6 3 8 N LE A 8 8 6 -21 0 6 5 9 4 4 8 2 -60 2 8 0 1 0 0 8 9 5 1 N
ATOM 6 6 3 9 CA LEU A 8 8 6 - 2 1 5 6 3 4 5 1 1 - 5 8 9 1 7 1 0 0 8 8 6 0 c
ATOM 6640 C LEU A 8 8 6 - 2 0 3 8 5 4 .38 9 - 5 7 9 6 7 1 0 0 8 0 4 c
ATOM 6 6 4 1 O LEU A 8 8 6 - 2 0 3 5 6 9 5 0 4 2 - 5 6 9 2 3 1 0 0 8 8 2 9 0
ATOM 6 6 4 2 CB LEU A 8 8 6 - 2 2 5 7 3 9 3 3 9 2 - 5 8 6 7 6 1 0 0 8 7 4 8 c
ATOM 6 6 4 3 CG LEU A 8 8 6 - 2 .3 9 5 0 3 5 5 3 - 5 9 3 1 3 1 0 0 8 8 2 6 c
ATOM 6 6 4 4 CD2 LEU A 8 8 6 - 2 4 6 0 1 4 8 4 0 - 5 8 8 6 1 1 0 0 8 7 1 3 c
ATOM 6 6 4 5 GDI LEU A 8 8 6 - 2 4 8 2 9 2 3 5 8 - 5 8 9 6 5 1 0 0 8 9 3 2 c
ATOM 6646 LEU A 8 8 7 - 19 4 1 1 9 3 5 6 1 - 58 3 4 3 1 0 0 8 5 3 4 N
ATOM 6 6 4 7 CA LEU A 8 8 7 - 1 8 1 9 0 9 3 3 9 8 - 5 7 5 5 3 1 0 0 8 8 6 6 c
ATOM 6 6 4 8 C LEU A 8 8 7 - 1 7 .38 8 9 4 6 9 4 - 5 7 5 0 0 1 0 9 1 4 3 c
ATOM 6 6 4 9 O LEU A 8 8 7 - 1 9 5 0 5 1 2 3 - 56 4 3 0 1 0 0 8 9 4 3 0
ATOM 6 6 5 0 CB LEU A 8 8 7 - 7 3 1 5 9 2 2 7 5 - 8 1 2 2 1 0 0 8 6 4 8 c
ATOM 6 5 1 CG LEU A 8 8 7 - 1 9 7 0 9 2 0 7 9 - 5 7 4 2 3 1 0 8 0 5 2 c
ATOM 6 6 5 2 CD2 LEU A 8 8 7 - 1 1 3 1 9 1 0 4 4 - 5 8 1 4 5 1 0 0 8 3 2 2 c
ATOM 6 6 5 3 CD1 LEU A 8 8 7 - 1 7 6 6 7 5 - 5 5 9 7 9 1 0 0 8 0 0 c
ATOM 5 4 N A A 8 8 8 - 7 2 0 4 9 5 3 1 3 - 5 8 6 6 6 1 0 0 9 3 1 0 N
ATOM 6 6 5 5 CA A. A 8 8 8 - 1 6 4 3 7 9 6 5 5 0 - 5 8 7 7 8 1 0 0 9 3 0 4 C
ATOM 6 6 5 6 C ASM A 8 8 8 - 7 1 8 8 7 7 3 3 - 5 8 1 7 3 1 0 0 9 1 0 5 c
ATOM 7 O ASM A 8 8 8 - 1 6 3 8 9 8 8 1 8 - 5 8 0 1 1 1 0 0 8 9 7 3 0
ATOM 6 5 8 CB A. A 8 8 8 - 1 6 0 8 1 9 6 8 2 9 - 6 0 2 4 3 1 0 0 9 4 0 2 c
ATOM 6 6 5 9 CG ASN A 8 8 8 - 1 4 8 5 9 9 6 0 3 7 - 60 7 1 0 1 0 0 9 9 4 0 c
ATOM 6 0 OD1 ASM A 8 8 8 - 1 4 9 6 9 9 5 1 0 0 - 6 1 5 0 8 1 0 0 9 8 5 5 0
ATOM 6 6 1 D2 AS A 8 8 8 - 1 3 6 5 9 6 4 1 7 - 6 0 2 4 1 0 0 1 0 1 K
ATOM 6 6 6 2 ALA A 8 8 9 - 1 8 4 5 1 7 5 1 6 - 5 7 8 4 0 1 0 0 8 8 0 2 N
ATOM 6 6 6 3 CA. ALA A 8 8 9 - 1 8 8 4 9 3 - 5 7 0 8 1 0 0 9 0 4 8 C
ATOM 6664 C ALA A 8 8 9 - 1 1 4 8 9 8 1 0 7 - 5 6 0 3 1 0 9 1 0 C
ATOM 6 6 6 5 O ALA A 8 8 9 - 1 8 1 8 8 7 1 8 - 5 4 7 6 7 1 0 0 9 1 2 5 O
ATOM 6 6 6 6 CB ALA A 8 8 9 - 2 0 6 3 1 8 5 7 6 - 5 7 5 8 1 0 0 4 3 C
ATOM 6667 N LYS A 8 9 0 - 1 8 3 3 9 9 7 0 8 9 - 5 5 2 9 9 1 0 0 8 7 1 0 N
ATOM 6 6 6 8 CA LYS A 8 9 0 - 1 8 2 6 2 9 6 4 8 8 - 5 3 9 6 5 1 0 0 8 9 2 7 c
ATOM 6 6 6 9 C LYS A 8 9 0 - 9 6 5 0 9 6 1 6 5 - 5 .3 4 0 3 1 0 0 2 0 c
ATOM 6670 O LYS A 8 9 0 - 1 8 7 7 9 6 2 6 3 -52 1 9 7 1 0 0 9 4 0 2 0
ATOM 6 6 7 1 CB LYS A 8 9 0 - 1 7 4 9 6 9 7 3 9 9 - 5 2 9 9 9 1 0 0 8 4 c
ATOM 6 6 7 2 O LEU A 8 9 1 - 2 .3 002 3 .3 9 9 - 5 .3 0 8 1 1 0 0 8 0 8 0
ATOM 6 6 7 3 N LEU A 8 9 1 - 2 0 5 6 8 9 5 7 8 3 - 5 4 2 9 2 1 0 0 9 0 8 8 N
ATOM 6 6 7 4 CA LEU A 8 9 . - 2 9 2 8 9 5 382 - 5 3 9 1 7 1 0 0 9.1 8 5 C
ATOM 6 6 7 5 c LEU A 8 9 1 - 22 0 0 9 3 8 9 0 - 5 3 6 1 2 1 0 0 8 8 5 2 c
ATOM 6676 CB LEU A 8 9 1 - 2 2 9 3 1 9 5 7 1 - 5 5 0 2 8 1 0 0 9 1 0 1 c
ATOM 6 6 7 7 CG LEU A 8 9 1 - 2 3 4 5 9 7 1 5 - 5 1 8 2 1 0 9.3 5 2 c
ATOM 6678 GDI LEU A 8 9 1 - 2 4 6 7 3 7 2 3 1 - 56 0 6 3 1 0 0 0 4 5 c
ATOM 6 6 7 9 CD.2 LEU A 8 9 1 - 2 3 6 6 0 7 8 0 - 3 8 2 5 1 0 0 9 0 9 9 c



ATOM 6680 O LE A 892 -18 472 2 199 -53 600 1 00 84 42 O

ATOM 6681 LE A 892 --2 0 959 93 7 -53 987 1 00 86 07 N

ATOM 6682 CA ILE A 892 -20 828 9 775 -53 607 1 0 84 51 C

ATOM 6683 c ILE A 892 -19 410 91 524 -53 158 1 00 88 39 c

ATOM 6684 CB ILE A 892 -2 70 0 798 -54 750 I 00 82 66 c

ATOM 6685 CGI ILE A 892 -20 239 9 014 -5 944 1 0 82 84 c

ATOM 6686 CG2 ILE A 892 —'2 630 0 921 -55 150 1 00 89 0 c

ATOM 6687 GDI ILE A 892 -20 34 89 934 -57 00 I 00 86 70 c

ATOM 6688 O TH A 893 --17 636 89 147 -53 919 1 00 81 86 0
ATOM 6689 THR A 893 -19 263 0 545 -52 277 1 00 8 68 N

ATOM 6690 CA THR A 893 -17 2 0 164 -51 785 I 00 8 6.3 C

ATOM 6691 C THR A 893 -17 113 89 622 -52 910 1 00 86 82 C

ATOM 6692 CB THR A 89.3 - 8 064 89 099 -50 693 1 00 84 73 c

ATOM 6693 OG1 R A 893 -19 221 89 351 -49 886 1 00 8 8 0
ATOM 94 CG2 THR A 893 - 811 89 112 -4 9 822 1 00 89 25 c

ATOM 695 N GL A 894 - 800 89 723 -52 72 9 1 0 86 77 N

ATOM 6696 CA GLN A 894 -14 856 88 94 6 -53 50 1 00 0 21 c

ATOM 97 C GLN A 894 -15 256 87 482 -53 439 I 00 93 8 C

ATOM 698 O GLK A 894 - .353 86 808 -54 470 1 0 94 88 O

ATOM 6699 CB GLN A 894 -13 434 89 113 -52 974 1 00 0 27 c

ATOM 6700 CG GLN A 894 -12 469 88 1 -53 573 I 00 88 3 c

ATOM 6701 CD GLN A 894 -12 257 88 371 -55 045 1 00 9 11 c

ATOM 6702 OE1 GLN A 894 -11 692 89 395 -55 423 1 00 97 96 0
ATOM 6703 NE2 GLN A 894 -12 721 87 452 -55 890 I 00 0 42 N

ATOM 6704 N ARG A 895 -15 492 87 000 -52 218 1 00 91 73 N

ATOM 6705 CA A.P.G A 895 -15 829 85 597 -52 007 1 00 93 64 C

ATOM 6706 C ARG A 895 - 7 37 8 241 -52 700 I 00 8 2 C

ATOM 6707 O ARG A 895 - 7 221 8 212 -53 376 1 00 86 61 O

ATOM 6708 CB A.P.G A 895 -15 924 85 260 -50 5 8 1 00 92 78 c

ATOM 6709 CG ARG A 895 -16 205 83 784 -50 271 1 00 88 61 c

ATOM 6710 CD ARG A 895 - 309 83 460 -48 792 1 00 90 c

ATOM 6711 NE ARG A 895 - 7 690 8.3 366 -48 .315 1 0 89 6 N

ATOM 6712 C ARG A 895 -18 380 82 229 -48 232 1 00 0 53 c

ATOM 6713 ARG A 895 -17 822 8 085 -48 6 I 00 97 N

ATOM 6714 NH2 ARG A 895 - 9 630 82 234 -47 777 1 0 9 N

ATOM 6715 LYS A 896 -18 148 86 093 -52 539 1 00 89 46 N

ATOM 6716 CA. LYS A 896 - 433 85 854 -53 84 I 00 84 48 C

ATOM 6717 C LYS A 896 -1 240 85 720 -54 683 1 00 83 00 C

ATOM 6718 O LYS A 896 - 9 782 84 8 4 -55 295 1 00 82 09 O

ATOM 6719 CB LYS A 896 -20 433 86 967 -52 888 I 00 82 70 C

ATOM 6720 CG LYS A 896 -21 856 86 552 -53 235 1 00 8 61 C

ATOM 672 CD LYS A 896 -22 840 87 701 -53 249 1 00 74 50 C

ATOM 6722 CE LYS A 896 -24 258 87 176 -53 343 1 00 71 8 c

ATOM 6723 N Z LYS A 896 -2 5 265 88 235 -53 072 1 00 74 8 N

ATOM 6724 N PHE A 897 - 8 437 86 6 0 -5 258 1 0 85 71 N

ATOM 6725 CA PHE A 897 -18 116 86 552 -56 677 1 00 82 37 c

ATOM 6726 C PHE A 897 -17 5 0 85 2 -57 050 I 00 87 7 .1 C

ATOM 6727 O P E A 897 - 7 837 84 641 -58 086 1 0 89 72 O

ATOM 6728 CB PHE A 897 -1 146 87 661 -57 067 1 00 83 36 c

ATOM 6729 CG PHE A 897 - 733 87 6 -58 507 I 00 85 86 c

ATOM 6730 CD1 PHE A 897 -17 458 88 303 -5 9 468 1 00 89 68 c

ATOM 6731 CD2 PHE A 897 -1 630 86 879 -58 910 1 00 87 66 c

ATOM 6732 CE1 PHE A 897 - 7 088 88 258 -60 80 I 00 84 45 c

ATOM 6733 CE2 PHE A 897 -15 260 86 832 -60 238 1 00 85 1 c

ATOM 6734 C PHE A 897 -15 98 7 87 527 -61 183 1 00 82 37 c

ATOM 6735 N A A 898 - 6 602 84 731 -56 217 I 00 88 N

ATOM 67 3 CA ASP A 898 - 897 83 504 -56 539 1 00 86 4 C

ATOM 6737 C A P A 898 - 6 803 82 288 -56 446 1 00 85 87 c

ATOM 6738 O ASP A 898 -16 572 81 306 -57 140 1 00 88 55 0
ATOM 6739 CB ASP A 898 - 4 683 83 331 -55 634 1 00 87 3 c

ATOM 6740 CG A S A 898 - 3 472 84 067 -56 154 1 0 94 37 c

ATOM 6741 OD2 ASP A 898 -13 280 85 244 -55 771 1 00 5 59 0
ATOM 6742 OD1 ASP A 898 -12 7 9 83 470 -56 956 I 00 98 3 0



ATOM 6743 A S A 899 -17 830 82 349 -55 597 1 00 8 19 N

ATOM 6744 CA ASM A 899 -18 782 81 241 -55 473 1 00 82 08 C
ATOM 6745 C A S A 899 -1 771 81 240 -56 641 1 0 8.3 16 C
ATOM 6746 O ASN A 899 -19 997 80 204 -57 268 1 00 80 35 0
ATOM 6747 CB ASN A 899 - 9 542 8 297 -54 139 1 00 80 c
ATOM 6748 CG A S A 899 -18 684 80 881 -52 936 1 0 84 32 c
ATOM 6749 OD1 ASN A 899 -19 010 81 200 -51 788 1 00 81 38 0
ATOM 6750 D2 ASN A 899 -17 593 80 4 -53 196 1 00 83 75 N
ATOM 67 51 LE A 900 -2 0 352 82 406 -5 6 927 1 00 82 99

ATOM 6752 CA LEU A 900 -21 224 82 579 -58 083 1 00 80 65 c
ATOM 6753 C LEU A 900 -20 591 81 999 -59 341 1 00 79 82 c
ATOM 67 54 O LEU A 900 -21 253 81 373 -60 160 1 00 79 8 0
ATOM 6755 CB LEU A 900 - 531 84 063 -58 .312 1 00 80 07 c
ATOM 6756 CG LEU A 900 -22 732 84 744 -57 647 1 00 78 95 c
ATOM 6757 CD1 LEU A 900 -2 4 047 8 136 -58 095 1 00 77 96 c
ATOM 6758 CD2 LEU A 900 623 84 666 -56 161 1 0 8.3 37 c
ATOM 6759 THR A 901 -19 286 82 195 -59 458 1 00 81 89 N
ATOM 67 60 CA. TH.R A 901 - 8 572 8 953 -60 697 1 00 84 48 C
ATOM 67 61 C THR A 901 -17 860 80 604 -60 801 1 0 86 3 C
ATOM 67 62 O THR A 901 -1 468 80 194 -61 888 1 00 0 46 O
ATOM 67 63 CB TH.R A 901 -17 509 83 046 -60 9 1 00 86 8 c
ATOM 67 64 OG1 THR A 901 -17 111 83 047 -62 293 1 00 91 0 0
ATOM 67 65 CG2 THR A 901 -16 280 82 7 6 -60 056 1 00 8 65 c
ATOM 67 66 N LYS A 902 -17 683 79 908 -59 691 1 00 8 7 N

ATOM 67 67 CA LYS A 902 -16 67 6 78 859 -5 9 677 1 00 90 38 c
ATOM 67 68 C LYS A 902 -17 045 77 582 -60 426 1 00 9.1 42 c
ATOM 6769 O LYS A 902 - 6 307 76 600 -60 366 1 00 2 8.3 0
ATOM 6770 CB LYS A 902 -16 303 78 508 -58 239 1 00 92 7 c
ATOM 677 CG LYS A 902 -14 802 78 600 -57 981 1 00 95 32 c
ATOM 6772 CD LYS A 902 -1 189 79 841 -58 62 6 1 00 85 56 c
ATOM 6773 CE LYS A 902 -12 67 9 79 787 -58 496 1 00 95 49 c
ATOM 6774 LYS A 902 -12 252 79 510 -57 089 1 0 97 36
ATOM 6775 ALA A 903 -18 159 77 585 -61 144 1 00 8 31 N
ATOM 6776 CA. ALA A 903 - 8 452 76 460 -62 018 1 00 88 8 C
ATOM 6777 C ALA A 90.3 -17 550 76 52 6 -63 243 1 0 89 0 c
ATOM 6778 O ALA A 903 -1 308 75 530 -63 930 1 00 88 19 0
ATOM 6779 CB ALA A 903 - 891 76 465 -62 424 1 00 90 63 c
ATOM 6780 GLU A 904 -17 063 77 729 -63 504 1 00 91 08
ATOM 6781 CA GLU A 904 -16 208 77 996 -64 643 1 00 9.1 16 C
ATOM 6782 C GLU A 904 - 4 817 77 434 -64 391 1 00 0 67 C
ATOM 6783 O GLU A 904 -14 121 77 034 -65 326 1 00 93 34 0
ATOM 6784 CB GLU A 904 -16 165 79 505 -64 914 1 00 9.1 89 c
ATOM 6785 CG GLU A 904 -1 793 80 056 -65 209 1 00 96 69 c
ATOM 678 CD GLU A 904 -14 508 81 330 -64 443 1 00100 09 c
ATOM 6787 O GLU A 904 -13 772 81 268 -63 42 6 1 0 99 3 0
ATOM 6788 OE2 GLU A 904 -15 018 82 391 -64 863 1 00 7 2 6 0
ATOM 6789 N ARG A 905 -14 431 77 .383 -63 118 1 00 92 2 N

ATOM 67 90 CA AP.G A 905 -13 114 76 893 -62 717 1 0 90 61 c
ATOM 67 91 c ARG A 905 -13 093 75 380 -62 518 1 00 89 1 c
ATOM 7 92 0 ARG A 905 -12 0 74 809 -62 212 1 00 94 44 0
ATOM 67 93 CB ARG A 905 -12 660 77 589 -61 433 1 00 89 55 c
ATOM 67 94 GLY A 906 -1 243 74 737 -62 691 1 00 8 89 N
ATOM 67 95 CA GLY A 906 - 4 351 73 .304 -62 507 1 00 83 3 C
ATOM 67 96 C GLY A 906 -15 511 72 889 -61 621 1 00 87 78 C
ATOM 67 97 O GLY A 906 -15 867 7 .1 712 -61 558 1 00 89 56 O
ATOM 67 98 O GLY A 907 -15 900 72 135 -58 720 1 00 8 74 O
ATOM 6799 N GLY A 907 -16 096 73 855 -60 920 1 00 88 88 N

ATOM 6800 CA GLY A 907 -17 251 73 604 -60 073 1 00 8 92 C
ATOM 6801 c GLY A 907 -17 013 72 636 -58 92 5 1 00 87 66 c
ATOM 6802 O LEU A 908 -18 522 69 277 -57 907 1 00 87 70 0
ATOM 6803 LEU A 908 -18 077 72 363 -58 177 1 0 86 78
ATOM 6804 CA LEU A 908 -17 993 71 455 -57 037 1 00 89 95 c
ATOM 6805 C LEU A 908 -17 659 70 022 -57 442 1 00 86 99 c



ATOM 6 0 CB LEU A 908 -19 304 71 468 -56 248 1 00 89 4 c
ATOM 6807 CG LEU A 908 -- 633 2 743 -55 469 1 00 87 47 C

ATOM 6808 G LE A 908 -20 783 72 506 -54 488 1 0 84 8 c
ATOM 6809 CD2 LEU A 908 -18 400 73 261 -54 754 1 00 78 72 c
ATOM 68 0 O SER A 909 -17 633 7 582 -55 903 I 00 87 49 0
ATOM 68 SER A 909 - 6 401 69 644 -57 243 1 0 87 72

ATOM 6812 CA SER A 909 -1 940 8 279 -57 478 1 00 8 2 3 c
ATOM 6813 C SER A 909 - 684 7 250 -56 622 I 00 88 49 c
ATOM 6814 CB SER A 909 -1 446 8 182 -57 192 1 00 77 47 c
ATOM 6815 OG SER A 909 -14 203 7 144 -56 269 1 00 81 58 0
ATOM 6816 O GLU A 9 0 - 6 513 64 382 -53 534 I 00 83 7 0
ATOM 6817 GLU A 910 -1 244 65 998 -5 6 682 1 00 82 8
ATOM 6818 CA GLU A 9 0 - 6 844 64 977 -55 83 7 1 00 83 47 c
ATOM 6819 c GLU A 910 -16 019 835 -54 566 1 00 8 10 c
ATOM 6820 CB GLU A 910 - 94 3 63 641 -56 573 1 00 92 50 c
ATOM 6821 CG GLU A 910 - 8 096 62 755 -56 117 1 0 9 c
ATOM 6822 CD GLU A 910 -19 378 3 062 -56 855 1 00 88 34 c
ATOM 6823 OE1 GLU A 910 -20 38 2 .34 2 -56 660 I 00 87 99 0
ATOM 6824 OE2 GLU A 910 - .37 5 64 028 -57 64 1 0 90 02 0
ATOM 6825 LEU A 911 -14 749 217 -54 657 1 00 84 07

ATOM 6826 CA. LEU A 911 -13 889 65 .300 -53 486 I 00 83 .34 c
ATOM 6827 C LEU A 911 -1 242 66 569 -52 690 1 00 85 73 c
ATOM 6828 O LEU A 911 -14 010 66 662 -51 480 1 00 81 4 0
ATOM 6829 CB LEU A 9 1 -12 420 299 -53 90 I 00 81 c
ATOM 6830 A A 912 -1 813 7 542 -53 391 1 00 85 1
ATOM 6831 CA A P A 912 -15 .341 8 739 -52 765 1 00 83 3 c
ATOM 6832 C A A 9 2 - 6 669 68 464 -52 069 I 00 8 25 c
ATOM 6833 O ASP A 912 - 933 68 987 -50 989 1 00 80 32 0
ATOM 6834 CB A P A 912 -15 52 6 69 845 -53 798 1 00 8 04 c
ATOM 6835 CG ASP A 912 -14 222 70 430 -54 2 1 00 87 94 c
ATOM 6836 OD2 ASP A 912 - 4 255 71 336 -55 118 1 00 85 2 9 0
ATOM 6837 OD1 A S A 912 - 3 172 69 990 -53 730 1 0 84 3 0
ATOM 6838 LYS A 913 -17 521 67 663 -52 699 1 00 87 40
ATOM 6839 CA. LYS A 913 - 8 777 7 290 -52 065 I 00 87 c
ATOM 6840 C LYS A 913 - 8 473 66 536 -50 768 1 0 83 45 c
ATOM 6841 O LYS A 913 -19 094 66 785 - . 743 1 00 83 15 0
ATOM 6842 CB LYS A 913 - 642 66 449 -53 007 I 00 86 48 c
ATOM 68 3 ALA A 914 -17 483 65 650 -50 819 1 00 83 79

ATOM 6844 CA ALA A 914 - 7 049 64 875 -49 653 1 00 84 22 C

ATOM 6845 C ALA A 9 4 - 6 532 769 -48 528 I 00 81 8 C
ATOM 68 6 O ALA A 914 - 970 65 652 -47 379 1 00 78 04 0
ATOM 6847 CB ALA A 914 -15 97 6 63 873 -50 056 1 00 75 2 6 c
ATOM 6848 GLY A 915 -15 595 66 651 -48 873 1 00 80 84

ATOM 6849 CA GLY A 915 - 008 7 584 -47 928 1 00 78 62 C
ATOM 6850 C GLY A 915 - 6 033 68 427 -47 193 1 0 76 51 C

ATOM 6851 O GLY A 915 -15 932 68 611 -45 989 1 00 76 98 O
ATOM 6852 N PHE A 9 6 -17 024 68 938 -47 9 8 I 00 80 46 N

ATOM 6853 CA PHE A 9 6 - 8 084 69 729 -47 .313 1 0 76 4 C
ATOM 6854 c PHE A 916 -18 857 8 897 -46 313 1 00 78 25 c
ATOM 6855 0 PHE A 9 6 - 407 69 442 -45 354 I 00 79 43 0
ATOM 6856 CB PHE A 916 -1 041 70 287 -48 373 1 00 79 00 c
ATOM 6857 CG PHE A 916 -18 62 7 7 623 -48 92 3 1 00 83 48 c
ATOM 6858 CD2 PHE A 9 6 -18 03 71 734 -50 201 I 00 82 8 c
ATOM 6859 CD1 PHE A 916 -18 764 72 774 -48 161 1 00 82 2 c
ATOM 6860 CE2 PHE A 9 - 7 7 3 72 964 -50 702 1 00 8 2 c
ATOM 6861 CE1 PHE A 9 6 -18 375 74 006 -48 658 I 00 82 75 c
ATOM 6862 C PHE A 916 - 7 851 74 101 -4 9 931 1 00 78 69 c
ATOM 6863 LE A 9 7 - 8 896 67 582 -46 533 1 00 78 77

ATOM 68 64 CA LE A 917 -19 590 66 667 -45 619 1 00 79 85 c
ATOM 6865 C ILE A 917 - 8 671 66 216 -44 463 1 00 75 94 c
ATOM 6866 O ILE A 917 - 128 66 061 -43 .334 1 0 76 61 0
ATOM 68 67 CB ILE A 917 -20 157 5 419 -46 363 1 00 83 22 c
ATOM 6868 CGI ILE A 9 -2 015 65 828 -47 567 I 00 84 04 c



ATOM 6869 CG2 LE A 917 21..008 64.,568 -4 5 ..42 8 1 ..00 82 ..83 c

ATOM 6870 GDI LE A 917 22.,325 66..536 --4 7 ., 1 ,.00 81 ..82 C

ATOM 6871 N LYS A 918 17 ..383 66.,02 5 -44 ..736 1 ..00 72 ,.34 N

ATOM 6872 CA LYS A 918 16..396 65.,825 -4 3 ..671 1 ..00 72 ..20 c

ATOM 687 3 C LYS A 918 16,,316 67. 018 -42.,709 1 ,.00 72 ..94 C

ATOM 6874 O LYS A 918 16..245 66.,860 -41 .487 1 ..00 70,.97 O

ATOM 6875 CB LYS A 918 15..018 65.,582 -44 ..267 1 ,.00 71 ,.75 c

ATOM 687 6 CG LYS A 918 13.,903 65. 690 -4 3 .,261 1 ,.00 71 ..20 c

ATOM 6877 CD LYS A 918 12..692 66.,391 -4 3 .,843 1 ,.00 73..82 c

ATOM 6878 CE LYS A 918 12..095 65.,622 -4 5 ..014 1 ,.00 78,.55 c

ATOM 6879 N Z LYS A 918 10.,854 66..272 -4 5 .,54 6 1 ,.00 71 ..60 N

ATOM 6880 O A G A 919 17 ..501 70..618 -4 0 .,872 1 ,.00 79..70 O

ATOM 6881 N A.P.G A 9 16. 3 68.,216 -43. 275 1 ,.00 73 ,.15 N

ATOM 6882 CA ARG A 919 16..211 69.,432 -42 .,486 1 ..00 70..81 c

ATOM 6883 C ARG A 919 17 .,484 69. 721 - 1 .,709 1 ,.00 73..54 C

ATOM 6884 CB ARG A 9 9 15..85 9 70.,617 -4 3 ..380 1 ..00 70,.12 C

ATOM 6885 CG ARG A 919 1 ..370 70.,881 -4 3 ..473 1 ..00 70..19 c

ATOM 6886 CD ARG A 919 14 .,055 72 .0 -44 .,430 1 ,.00 70..59 c

ATOM 6887 NE ARG A 9 9 14 ..201 71 .,590 -4 5 ..817 1 ..00 80,.29 N

ATOM 6888 C ARG A 919 15..219 71 .,926 -4 6 ..600 1 ,.00 82 ,.08 c

ATOM 6889 ARG A 919 16.,17 9 72 .715 -4 6 .,133 1 ,.00 88..04 N

ATOM 6890 N 2 ARG A 919 15..270 71 .,485 -4 7 .,850 1 ,.00 79..42 N

ATOM 6891 O GLN A 92 0 20..515 68.,256 -3 9 ..030 1 ,.00 71 ,.68 O

ATOM 68 92 N GL A 92 0 18.,551 68..972 -41 .,982 1 ,.00 72 ..55 N

ATOM 68 93 CA GLN A 920 19..761 69..047 - 1 .,166 1 ,.00 69..68 C

ATOM 6894 C GLN A 92 0 19. 676 68.,157 -3 9 .932 1 ,.00 72 ,.17 C

ATOM 68 95 CB GLN A 92 0 20.,992 68..645 -41 .,962 1 ,.00 73..45 C

ATOM 6896 CG GLN A 920 21.,490 69..663 -42.,942 1 ,.00 73..21 C

ATOM 68 97 CD GLN A 92 0 2 2 .568 69.,077 -43. 810 1 ,.00 74 ,.55 C

ATOM 6898 OE1 GLN A 92 0 23..52 8 68.,505 -4 3 .,30 6 1 ..00 76..20 O

ATOM 6899 E GLN A 920 22.,401 69..179 -4 5 .,120 1 ,.00 77 ..99 N

ATOM 6900 O LE A 921 17 ..411 66.,480 -3 6 ..72 5 1 ..00 66,.99 O

ATOM 6901 LEU A 921 18..670 67.,284 -3 9 ..896 1 ..00 76..57 N

ATOM 6902 CA. L A 921 18.,551 66. 303 -38.,819 1 ,.00 73..2 5 C

ATOM 6903 C LE A 921 17 ..333 66.,570 -37..945 1 ..00 68,.45 C

ATOM 6904 CB LEU A 921 18..508 64.,890 -3 9 ..398 1 ,.00 69,.53 c

ATOM 6905 CG LEU A 921 19.,696 64. 524 -40.,294 1 ,.00 72 ..59 c

ATOM 6906 CD1 LE A 921 19..648 63.,062 -4 0 .,700 1 ,.00 77 ..34 c

ATOM 6907 CD2 LEU A 921 2 .034 64.,847 -3 9 .635 1 ,.00 72 ,.58 c

ATOM 6908 O VAL A 922 15.,668 69..630 -.38.,493 1 ,.00 71 ..01 0

ATOM 6909 N VAL A 922 16.,211 66..895 -38.,57 3 1 ,.00 68..03 N

ATOM 6910 CA VAL A 922 15. 058 67.,393 -37. 839 1 ,.00 64 ,.10 C

ATOM 6911 c VAL A 922 15.,149 68.,913 -37.,638 1 ..00 71 ..54 c

ATOM 6912 CB VAL A 922 13.,770 67..093 -38.,555 1 ,.00 62 ..93 c

ATOM 6913 CGI VAL A 922 12 ..615 67.,177 -37..57 9 1 ..00 67 ,.3 9 c

ATOM 6914 CG2 VAL A 922 13..842 65.,731 -3 9 ..209 1 ..00 70..35 c

ATOM 6915 O GLU A 923 12.,438 70 .954 -37.,310 1 ,.00 71 ..46 0

ATOM 6916 N GL A 92 3 14 ..629 69.,392 -3 6 ..510 1 ..00 73,.63 N

ATOM 6917 CA GLU A 92 3 14 ..576 70 .,820 -3 6 ..204 1 ,.00 70,.02 c

ATOM 6918 C GLU A 923 13.,4 91 7 .531 -37.,02 8 1 ,.00 70..57 c

ATOM 6919 CB GLU A 923 14 .,331 71 .,021 -34.,706 1 ,.00 66..3 6 c

ATOM 6920 CG GLU A 92 3 14 ..310 72.,478 -34..256 1 ,.00 67 ,.74 c

ATOM 6921 C GLU A 92 3 15.,677 73..107 -.34.,247 1 ,.00 66..58 c

ATOM 6922 OE1 GLU A 923 16.,527 72..645 -33.,454 1 ,.00 71 ..33 0

ATOM 6923 OF.2 GLU A 92 3 15. 903 74 .,054 -35. 033 1 ,.00 66 ,.2 8 0

ATOM 6924 O THR A 924 1 .,148 75...300 -.37.,936 1 ,.00 70..28 0

ATOM 6925 N THR A 924 13.,742 2 ..783 -37.,413 1 ,.00 68..61 N

ATOM 6926 CA THR A 92 4 12 .773 73 .,523 -38. 230 1 ,.00 75 ,.86 c

ATOM 6927 c THR A 924 12.,227 74 .,810 -37.,569 1 ..00 70..93 c

ATOM 6928 CB THR A 924 13.,385 7 3 ..887 -3 9 .,607 1 ,.00 73..38 c

ATOM 6929 OG1 T R A 92 4 14 ..148 72.,781 -4 0 ..101 1 ..00 69,.47 0

ATOM 6930 CG2 THR A 924 12..288 74 .,222 -4 0 ..615 1 ..00 77 ..94 c

ATOM 6931 N ARG A 925 12.,965 7 .340 -3 6 .,596 1 ,.00 70..00 N



ATOM 6 3 2 CA ARG A 92 5 2 6 0 8 7 6 5 8 8 - 3 5 9 1 1 1 0 0 62 0 c
ATOM 6 9 3 3 C ARG A 92 5 1 1 1 8 0 7 6 5 9 3 --3 3 5 3 1 0 0 6 1 0 0 c
ATOM 6 9 3 4 O ARG A 92 5 0 6 9 7 7 5 5 6 7 - 3 4 8 7 8 1 0 62 8 6 0
ATOM 6 9 3 5 CB ARG A 92 5 1 3 6 1 1 7 6 8 5 1 - 3 7 8 1 1 0 0 6 1 1 1 c
ATOM 6 9 3 6 CG ARG A 92 5 5 0 3 1 7 7 1 3 0 - 3 5 2 6 4 I 0 0 6 6 6 9 c
ATOM 6 9 3 7 C ARG A 92 5 9 7 3 7 7 4 4 4 - 3 4 1 2 0 1 0 6 2 7 c
ATOM 6 9 3 8 NE ARG A 92 5 1 6 6 6 3 7 6 2 6 2 - 3 3 6 1 2 1 0 0 5 2 N
ATOM 6 9 3 9 C ARG A 92 5 7 2 3 1 7 6 1 7 7 -.32 4 0 I 0 0 7 5 5 C
ATOM 6 9 4 0 NH1 ARG A 92 5 1 7 8 4 8 7 5 0 5 8 -32 0 4 0 1 0 0 6 1 2 N
ATOM 6 9 4 1 H2 ARG A 92 5 1 1 7 4 7 7 2 0 6 - 3 1 5 6 5 1 0 0 6 2 N
ATOM 6 9 4 2 N GL A 92 6 0 5 0 9 7 7 7 4 4 -.3 5 4 4 1 I 0 0 2 9 5 N
ATOM 6 9 4 3 CA GL A 92 6 ... 1 9 1 7 7 9 6 5 - 3 4 8 2 5 1 0 0 6 4 1 2 C
ATOM 6 9 4 4 C GLN A 92 6 - 9 1 8 4 7 7 7 - 3 3 .31 8 1 0 0 6 5 8 0 C
ATOM 6 9 4 5 O GLN A 92 6 -- 8 3 3 0 7 6 9 9 5 -32 7 8 7 1 0 0 6 1 0 7 O
ATOM 6 9 4 6 CB GLN A 92 6 - 8 7 1 7 9 3 9 8 - 3 0 6 4 1 0 0 7 4 6 c
ATOM 6 9 4 7 CG GLN A 92 6 - 7 4 8 2 7 9 5 7 4 - 3 9 4 5 1 0 7 5 1 c
ATOM 6 9 4 8 CD GLN A 92 6 -- 6 5 5 4 7 8 3 6 6 - 3 5 9 9 2 1 0 0 7 3 1 4 c
ATOM 6 9 4 9 OE1 GLN A 92 6 - 5 2 7 7 9 4 4 -.3 4 9 6 9 I 0 0 73 6 9 0
ATOM 6 9 5 0 NE 2 GLN A 92 6 - 6 .3 6 9 7 7 8 6 - 3 7 1 9 9 1 0 6 8 8 7 N
ATOM 6 9 5 1 ILE A 92 7 1 0 1 3 7 7 8 3 5 7 -32 6 3 7 1 0 0 8 4 7 N
ATOM 6 9 5 2 CA. LE A 92 7 0 1 8 6 7 8 .32 6 -.3 1 8 5 I 0 0 6 0 2 5 C
ATOM 6 9 5 3 C ILE A 92 7 1 0 2 7 2 7 6 8 7 5 - 3 0 6 8 1 0 0 5 8 8 6 C
ATOM 6 4 O ILE A 92 7 -- 9 6 0 1 7 6 5 2 2 - 2 9 7 1 5 1 0 0 0 9 3 O
ATOM 6 5 CB ILE A 92 7 3 7 7 7 9 2 2 5 -.3 0 62 9 I 0 0 5 4 4 5 C
ATOM 6 9 5 6 CGI ILE A 92 7 1 1 2 3 4 7 9 4 6 9 - 2 9 1 3 5 1 0 0 5 4 0 C
ATOM 6 9 5 7 CG2 ILE A 92 7 2 7 3 9 7 8 6 4 0 - 3 0 9 3 3 1 0 0 4 8 6 9 C
ATOM 6 8 CD1 ILE A 92 7 - 9 8 2 9 7 9 8 4 0 - 2 8 6 8 7 I 0 0 5 0 .1 C
ATOM 6 9 5 9 THR A 92 8 1 1 0 4 9 7 6 0 2 8 - 3 1 3 6 2 1 0 0 5 4 N
ATOM 6 9 6 0 CA THR A 92 8 1 3 2 7 4 6 0 9 - 3 0 0 1 1 0 0 8 4 0 C
ATOM 6 9 6 1 c THR A 92 8 -- 9 7 9 8 7 3 8 7 9 - 3 1 2 1 8 1 0 0 62 2 9 c
ATOM 6 9 62 O THR A 92 8 - 9 4 0 3 7 3 0 3 6 - 3 0 4 1 0 1 0 0 62 8 0
ATOM 6 9 6 3 CB THR A 92 8 2 2 2 9 7 .3 8 6 9 - 3 1 7 9 6 1 0 6 4 1 c
ATOM 6 9 6 4 OG1 THR A 92 8 1 3 5 2 5 7 4 2 4 5 - 3 1 3 1 9 1 0 0 0 3 3 0
ATOM 6 9 6 5 CG THR A 92 8 2 0 8 6 7 2 .382 -.3 62 0 I 0 0 6 2 0 8 c
ATOM 6 9 6 6 N LYS A 92 9 - 9 0 9 3 7 4 2 -32 2 9 6 1 0 6 N
ATOM 6 9 6 7 CA LYS A 92 9 -- 7 7 6 9 7 3 6 3 9 -32 5 2 0 1 0 0 5 7 4 5 c
ATOM 6 9 6 8 C LYS A 92 9 - 6 8 4 7 4 0 2 6 -.3 4 0 7 I 0 0 6 0 9 C
ATOM 6 9 6 9 O LYS A 92 9 - 5 8 9 4 7 3 2 6 9 - 3 1 0 9 9 1 0 0 6 4 2 7 0
ATOM 6 9 7 0 CB LYS A 92 9 - 7 2 0 4 7 4 0 7 0 - 3 3 8 7 3 1 0 0 8 7 c
ATOM 6 9 7 1 CG LYS A 92 9 - 7 5 8 0 7 3 1 3 -.3 4 9 9 9 I 0 0 6 7 0 9 c
ATOM 6 9 7 2 CD LYS A 92 9 62 1 7 3 7 9 5 - 3 6 3 7 3 1 0 0 78 1 1 c
ATOM 6 9 7 3 CE LYS A 92 9 - 8 6 0 0 7 3 0 8 - 3 7 .32 4 1 0 0 7 9 c
ATOM 6 9 7 4 LYS A 92 9 -- 8 4 5 8 7 3 5 0 3 - 3 8 7 5 3 1 0 0 7 8 5 3
ATOM 6 9 7 5 HI S A 9 3 0 0 3 2 7 5 1 8 3 - 3 0 7 8 2 1 0 0 5 5 3 3 N
ATOM 6 9 7 6 CA H S A 9 3 0 - 6 1 6 9 7 5 5 8 0 - 2 9 6 7 8 1 0 5 9 0 c
ATOM 6 9 7 7 c HI S A 9 3 0 -- 6 3 9 3 7 4 7 0 8 - 2 8 4 4 8 1 0 0 6 1 1 4 c
ATOM 6 9 7 8 O HI S A 9 3 0 - 5 4 2 8 7 4 2 4 0 - 2 7 8 3 3 I 0 0 5 6 9 5 0
ATOM 6 9 7 9 CB H S A 9 3 0 - 6 .3 6 5 7 7 0 5 6 - 2 9 .33 8 1 0 5 9 5 c
ATOM 6 9 8 0 CG H S A 9 3 0 -- 5 6 8 4 7 7 9 7 3 - 3 0 3 0 0 1 0 0 8 9 c
ATOM 6 9 8 1 D1 HI S A 9 3 0 - 6 3 3 2 7 9 0 2 1 -.3 0 9 8 I 0 0 6 4 5 6 N
ATOM 6 9 8 2 CD2 HI S A 9 3 0 - 4 4 1 7 7 9 8 4 - 3 0 7 6 8 1 0 0 5 6 5 C
ATOM 6 9 8 3 CE1 H S A 9 3 0 -- 5 4 8 8 7 9 6 4 0 - 3 1 7 2 4 1 0 0 3 7 c
ATOM 6 9 8 4 NE2 S A 9 3 0 - 4 3 2 0 7 9 0 2 6 - 3 1 6 5 6 I 0 0 2 4 N
ATOM 6 9 8 5 N VAL A 9 3 1 6 6 2 7 4 5 0 8 - 2 8 1 0 0 1 0 0 5 5 8 6 N
ATOM 6 9 8 6 CA VAL A 9 3 - 8 0 4 8 7 3 5 5 0 - 2 7 0 7 6 1 0 0 5 7 7 2 C
ATOM 6 9 8 7 C VAL A 9 3 1 - 7 3 4 0 7 2 2 2 - 2 7 2 8 7 I 0 0 5 8 6 C
ATOM 6 9 8 8 O VAL A 9 3 1 ... g 6 3 6 7 1 7 4 0 - 2 6 4 0 3 1 0 0 5 7 9 1 O
ATOM 6 9 8 9 CB VAL A 9 3 - 9 5 5 9 7 3 2 7 0 - 2 7 0 8 8 1 0 0 5 3 C
ATOM 6 9 9 0 CGI VAL A 9 3 1 1 0 0 0 0 7 2 6 5 6 - 2 5 7 7 5 1 0 0 5 3 0 5 c
ATOM 6 9 9 1 CG2 VAL A 9 3 1 0 3 2 2 7 4 5 3 1 - 2 7 3 8 1 1 0 0 6 1 3 c
ATOM 6 9 92 N ALA A 932 - 7 5 4 4 7 .1 6 4 3 - 2 8 4 6 9 1 0 5 8 4 6 N
ATOM 6 9 9 3 CA ALA A 932 -- 6 9 7 7 7 0 3 3 6 - 2 8 8 3 1 1 0 0 3 7 1 c
ATOM 6 9 9 4 C ALA A 9 3 2 - 5 4 5 6 7 0 .34 0 - 2 8 7 4 2 I 0 0 5 9 C



ATOM 6 5 O ALA A 932 --4 ..868 69..455 -2 8 ..121 1 ..00 55..55 O

ATOM 6996 CB ALA A 932 - 7 .,428 69..936 --30.,22 7 1 ,.00 59..79 C

ATOM 6997 N GLK A 9.33 - 4 ..835 7 .,365 -29. .32 4 ,.00 57 ,.51 N

ATOM 6998 CA GLN A 933 --3..393 71 .,545 -2 9 ..216 1 ..00 59..67 c
ATOM 6999 C GLN A 933 -2,,9 7 7 .585 -2 7 .,770 1 ,.00 62 ..63 C

ATOM 7000 O GL A 9.33 - 1 ..808 7 ., 6 -2 7 .477 1 ,.00 67 ,.08 O

ATOM 7001 CB GLN A 933 2 ..957 72.,830 -2 9 ..925 1 ,.00 64 ,.7 6 c
ATOM 7002 CG GLN A 933 -.1 .,452 73 .1 2 -29.,893 1 ,.00 65..12 c
ATOM 7003 CD GLN A 933 - 1 ..013 73..945 -2 8 .,68 6 1 ,.00 71 ..66 c
ATOM 7004 OE1 GLN A 933 --1 ..059 7 .,184 -2 8 ..709 1 ,.00 73,.44 0

ATOM 7005 NE2 GLN A 933 -0,,568 73..266 -27.,632 I ,.00 72 ..52 N

ATOM 7006 N LE A 934 -3..726 72..126 -2 6 .,868 1 ,.00 62 ..73 N

ATOM 7007 CA LE A 934 - 3 .264 72.,351 -25. 500 1 ,.00 61 ,.7 9 C

ATOM 7008 c ILE A 93 --3..292 71 .,067 -2 4 .,732 1 ..00 55..17 c
ATOM 7009 O ILE A 934 -2.,386 70 ..768 -2 3 .,968 1 ,.00 60..62 0

ATOM 7010 CB ILE A 9.34 - 4 ..130 73.,407 -24. 756 1 ,.00 60,.68 c
ATOM 7011 CGI ILE A 934 --3..801 74 .,813 -2 5 .,250 1 ..00 57 ..66 c
ATOM 7012 CG2 ILE A 934 -3.,958 73 .30 6 -2 3 .,237 1 ,.00 47 ..08 c
ATOM 7013 C ILE A 9.34 - 4 ..957 75.,822 -2 5 .005 1 ,.00 65,.85 c
ATOM 7014 LEU A 935 - 4 ..358 70 .,308 -2 4 ..940 1 ,.00 54 ,.82 N

ATOM 7015 CA. L A 935 - 4 ,,508 69. 022 -24.,296 1 ,.00 56..10 C

ATOM 7016 C LE A 935 -3..508 68.,018 -2 4 .,885 1 ,.00 66..3 6 C

ATOM 7017 O LEU A 935 --3..098 67.,061 -2 4 ..22 7 1 ,.00 65,.91 O

ATOM 7018 CB LEU A 93 -5.,942 68..533 -24.,449 I ,.00 54 ..83 c
ATOM 7019 CG LEU A 935 - ..962 69..44 9 -2 3 .,74 9 1 ,.00 45..75 c
ATOM 7020 CD2 LEU A 935 -6. 868 69.,300 -2 2 .245 1 ,.00 45 ,.56 c
ATOM 7021 CD1 LEU A 93 -8,,361 69..132 -24.,205 I ,.00 42 ..59 c
ATOM 7022 O ASP A 936 -0.,022 66..564 -2 6 .,066 1 ,.00 73..20 0

ATOM 7023 N A P A 93 6 - 3 .098 68.,251 -26. 12 5 1 ,.00 68 ,.92 N

ATOM 7024 CA ASP A 93 6 2 ..175 67.,342 -2 6 ..781 1 ..00 68..77 c
ATOM 7025 C ASP A 936 -0.,769 67..528 -2 6 .,229 1 ,.00 70..75 C

ATOM 7026 CB A S A 9.3 6 -2 ..186 67.,551 -2 8 ..296 1 ,.00 67 ,.97 c
ATOM 7027 CG ASP A 93 6 --1 ..197 66.,650 -2 9 ..005 1 ..00 74 ..34 c
ATOM 7028 OD1 ASP A 936 -.1 .,534 65. 470 -29.,245 1 ,.00 70..30 0

ATOM 7029 OD2 A S A 9.3 6 -0..079 67., 18 -29...30 6 1 ,.00 77 ,.87 0

ATOM 7030 SER A 937 --0. 42 7 68.,77 5 -2 5 ..926 1 ,.00 66,.7 3 N

ATOM 7031 CA. SER A 937 0 ,,892 69. 099 -2 5 .,404 1 ,.00 69..46 C

ATOM 7032 C SER A 937 1 ..056 68.,649 -2 3 .,959 1 ,.00 72 ..22 C

ATOM 7033 O SER A 937 2 .171 68.,420 -23 .495 1 ,.00 74 ,.30 O

ATOM 7034 CB SER A 937 1 ,, 4 9 70..601 -2 5 .,494 I ,.00 65..49 C

ATOM 7035 OG SER A 937 0 ,,692 71 ..132 -2 6 .,72 5 1 ,.00 72 ..44 0

ATOM 7036 N A.P.G A 938 -0. 058 68.,543 -23 .244 1 ,.00 70 ,. 4 N

ATOM 7037 CA ARG A 938 --0..02 5 68.,24 4 -21.,817 1 ..00 69..95 c
ATOM 7038 C ARG A 938 -0.,213 66..751 -21.,57 3 1 ,.00 65.. 0 C

ATOM 7039 O ARG A 9.38 0 ..1 66.,244 -2 0 ..5 1 ,.00 64 ,.44 O

ATOM 7040 CB ARG A 938 --1 .,096 69.,059 -21..058 1 ..00 63..48 c
ATOM 7041 CG ARG A 938 -0.,751 70 .538 -20.,9 9 1 ,.00 69..19 c
ATOM 7042 C ARG A 9.38 - 1 ..891 7 .,373 -2 0 ...34 4 1 ,.00 64 ,.91 c
ATOM 7043 E ARG A 938 2 ..303 70 .,919 -19..015 1 ,.00 63,.2 7 N

ATOM 7044 C ARG A 938 -.1 .,834 7 .4 8 -17 .,877 1 ,.00 62 ..60 C

ATOM 7045 N 1 ARG A 938 -0.,933 72.,394 -17 .,886 1 ,.00 65..94 N

ATOM 7046 H 2 ARG A 938 2 ..264 70 .,938 -16..72 5 1 ,.00 59,.53 N

ATOM 7047 N MET A 93 9 -0,,734 66..03 9 -22.,558 I ,.00 70.. 7 N

ATOM 7048 CA ME A 939 -0.,910 64..605 -22.,383 1 ,.00 71 ..48 C

ATOM 7049 C MET A 93 9 0 .239 63.,818 -2 2 .996 1 ,.00 73 ,. c
ATOM 70 0 O MET A 93 9 0 ,,644 62..790 -22.,460 I ,.00 74 ..56 0

ATOM 7051 CB MET A 939 -2.,238 64..142 -22.,985 1 ,.00 63..04 c
ATOM 7052 CG MET A 93 9 - 3 .478 64.,574 -2 2 .202 1 ,.00 66 ,.59 c
ATOM 7053 SD ME A 939 --3.,767 63.,766 -2 0 .,610 1 ..00 67 ..70

ATOM 7054 CE MET A 939 -2.,810 64..787 - .,484 1 ,.00 61 ..30 C

ATOM 7055 O A S A 940 3 ..615 64.,92 5 -2 5 ..151 1 ,.00 75,.70 0

ATOM 7056 ASN A 940 0 ..760 64.,299 -2 4 ..119 1 ..00 75..99 N

ATOM 7057 CA. ASM A 940 ,,704 63. 511 -24.,904 1 ,.00 7 ..67 C



ATOM 7 0 5 8 c AS A 9 4 0 3 .. 1 5 4 6 3 .. 8 9 5 - 2 4 .. 6 6 1 1 .. 0 0 7 8 .. 1 3 c
ATOM 7 0 5 9 CB ASM A 9 4 0 ., 3 6 8 6 3 .. 6 3 3 --2 6 ., 3 8 8 1 ,. 0 0 6 2 .. 3 8 C
ATOM 7 0 6 0 CG AS A 9 4 0 0 .. 1 5 4 6 2 ., 8 0 3 - 2 6 .. 7 7 4 ,. 0 0 7 ,. 5 c
ATOM 7 0 6 1 OD1 ASN A 9 4 0 0 .. 1 6 0 6 1 ., 802 - 2 6 .. 1 1 9 1 .. 0 0 6 8 .. 7 0 0
ATOM 7 0 6 2 D2 ASN A 9 4 0 0 ,, 5 3 9 6 3 . 2 - 2 7 ., 8 3 8 1 ,. 0 0 7 0 .. 9 7 N

ATOM 7 0 6 3 O THR A 9 4 1 7 .. 2 0 2 6 1 ., 8 2 - 2 3 .. 7 6 7 1 ,. 0 0 8 7 ,. 5 1 0
ATOM 7 0 6 4 THR A 9 4 1 3 .. 8 6 4 6 3 ., 0 6 0 - 2 3 .. 8 9 7 1 ,. 0 0 8 2 ,. 9 4 N
ATOM 7 0 6 5 CA. THR A 9 4 5 ., 2 8 9 6 3 . 2 7 4 - 2 3 ., 6 1 ,. 0 0 8 7 .. 5 7 C
ATOM 7 0 6 6 C THR A 9 4 1 6 .. 0 3 8 6 1 ., 9 5 7 - 2 3 ., 3 9 4 1 ,. 0 0 8 5 .. 0 7 C
ATOM 7 0 6 7 CB THR A 9 4 1 5 .. 4 9 7 6 4 ., 1 5 4 —22 .. 3 6 9 1 ,. 0 0 8 5 ,. 6 5 c
ATOM 7 0 6 8 OG1 THR A 9 4 1 4 ,, 5 7 7 6 5 .. 2 5 4 - 2 2 ., 3 9 1 I ,. 0 0 8 2 .. 2 8 0
ATOM 7 0 6 9 CG2 THR A 9 4 1 6 .. 9 2 0 6 4 .. 6 8 1 - 2 2 ., 3 4 0 1 ,. 0 0 8 9 .. 5 0 c
ATOM 7 0 7 0 O A.RG A 9 5 1 2 . 1 8 4 5 9 ., 5 6 5 - 2 4 . 1 4 7 1 ,. 0 0 7 8 ,. 8 2 0
ATOM 7 0 7 1 ARG A 9 5 1 2 .. 6 8 7 5 8 ., 6 5 2 - 2 1 .. 6 3 1 1 .. 0 0 7 4 .. 0 8 N
ATOM 7 0 7 2 CA ARG A 9 5 1 2 ., 0 2 4 5 7 .. 7 5 3 - 2 2 ., 5 7 3 1 ,. 0 0 78 .. 9 6 C
ATOM 7 0 7 3 C ARG A 9 5 1 1 .. 6 1 2 5 8 ., 5 0 9 - 2 3 .. 8 4 4 1 ,. 0 0 7 9 ,. 7 5 c
ATOM 7 0 7 4 CB ARG A 9 5 1 0 .. 8 0 8 5 7 ., 0 9 2 - 2 1 .. 9 1 3 1 .. 0 0 7 9 .. 5 5 c
ATOM 7 0 7 5 N GLU A 9 5 2 0 ,, 6 3 7 5 7 . 9 7 - 2 4 ., 5 8 6 1 ,. 0 0 7 6 .. 6 2 N

ATOM 7 0 7 6 CA GL A 952 0 .. 1 4 2 5 8 ., 6 2 8 - 2 5 .. 8 0 0 1 ,. 0 0 6 9 ,. 7 5 c
ATOM 7 0 7 7 c GLU A 952 1 .. 3 7 5 5 8 ., 7 0 3 - 2 5 .. 8 1 0 1 ,. 0 0 7 3 ,. 8 3 c
ATOM 7 0 7 8 0 GLU A 9 5 2 2 ,, 0 4 8 5 7 . 6 7 2 - 2 5 ., 7 4 1 ,. 0 0 6 6 .. 0 4 0
ATOM 7 0 7 9 CB GLU A 952 0 .. 6 0 9 5 7 ., 9 0 6 - 2 7 ., 0 5 9 1 ,. 0 0 6 3 .. 3 0 c
ATOM 7 0 8 0 CG GLU A 952 0 .. 5 9 0 5 8 ., 7 7 2 - 2 8 .. 3 1 3 1 ,. 0 0 6 8 ,. 8 1 c
ATOM 7 0 8 1 C GLU A 952 1 ,, 9 2 2 5 .. 4 7 5 - 2 8 ., 5 5 9 I ,. 0 0 7 5 .. 3 3 c
ATOM 7 0 8 2 OE1 GLU A 952 2 .. 1 3 2 6 0 .. 0 0 8 - 2 9 ., 6 7 7 1 ,. 0 0 6 9 .. 7 3 0
ATOM 7 0 8 3 OE2 GLU A 952 2 . 7 6 2 5 9 ., 4 9 5 - 2 7 . 6 3 1 1 ,. 0 0 7 6 ,. 7 0
ATOM 7 0 8 4 N VAL A 9 5 3 1 ,, 8 9 9 5 .. 9 2 8 - 2 5 ., 9 3 8 I ,. 0 0 7 1 .. 7 N
ATOM 7 0 8 5 CA VAL A 9 5 3 3 ,, 3 4 3 6 0 .. 1 8 8 - 2 5 ., 9 5 9 1 ,. 0 0 6 0 .. 1 1 c
ATOM 7 0 8 6 C VAL A 9 5 3 3 . 7 4 3 6 0 ., 7 5 3 - 2 7 . 3 2 7 1 ,. 0 0 6 2 ,. 3 0 c
ATOM 7 0 8 7 O VAL A 9 5 3 2 .. 9 8 9 6 1 ., 5 2 5 - 2 7.. 9 3 8 1 .. 0 0 5 8 .. 6 2 0
ATOM 7 0 8 8 CB VAL A 9 5 3 3 ,, 7 6 0 6 1 .. 1 8 5 - 2 4 ., 8 1 6 1 ,. 0 0 6 5 .. 0 c
ATOM 7 0 8 9 CG2 VAL A 9 5 3 3 .. 3 2 6 6 0 ., 6 6 7 - 2 3 .. 4 5 2 1 ,. 0 0 6 3 ,. 8 4 c
ATOM 7 0 9 0 CGI VAL A 9 5 3 5 .. 2 6 9 6 1 ., 4 8 2 - 2 4 .. 8 3 3 1 .. 0 0 6 2 .. 4 7 c
ATOM 7 0 9 1 N LYS A 9 5 4 4 ,, 9 6 6 0 . 3 5 8 - 2 7 ., 8 6 1 ,. 0 0 6 5 .. 1 6 N

ATOM 7 0 9 2 CA LYS A 9 5 5 .. 4 6 2 6 0 ., 9 2 2 - 2 9 .. 0 4 9 1 ,. 0 0 6 2 ,. 3 5 c
ATOM 7 0 9 3 c LYS A 9 5 4 6 .. 5 4 9 6 1 ., 9 5 2 - 2 8 .. 7 4 5 1 ,. 0 0 6 9 ,. 1 1 c
ATOM 7 0 9 4 0 LYS A 9 5 4 7 , 4 9 8 6 1 . 6 6 6 - 2 7 ., 9 9 8 1 ,. 0 0 7 0 .. 6 4 0
ATOM 7 0 9 5 CB LYS A 9 5 4 6 .. 032 5 9 ., 8 2 4 - 2 9 ., 9 4 9 1 ,. 0 0 6 0 .. 5 7 c
ATOM 7 0 9 6 VAL A 9 5 5 6 . 4 2 3 6 3 ., 1 3 6 - 2 9 . 3 4 4 1 ,. 0 0 6 2 ,. 5 4
ATOM 7 0 9 7 CA VAL A 9 5 7 ,, 3 9 7 6 4 .. 1 9 5 - 2 9 ., 4 3 I ,. 0 0 6 3 .. 8 1 c
ATOM 7 0 9 8 C VAL A 9 5 5 8 ,, 2 9 4 6 4 .. 3 8 0 - 3 0 ., 3 7 5 1 ,. 0 0 6 2 .. 0 c
ATOM 7 0 9 9 O VAL A 9 5 5 7 . 8 2 2 6 4 ., 6 7 0 - 3 1 . 4 7 7 1 ,. 0 0 5 8 ,. 5 7 0
ATOM 7 1 0 0 CB VAL A 9 5 5 6 ., 6 7 7 6 5 ., 5 0 8 - 2 8 ., 7 8 0 1 .. 0 0 6 3 .. 2 8 c
ATOM 7 1 0 1 CGI VAL A 9 5 5 7 , 6 7 1 6 6 .. 6 1 3 - 2 8 ., 4 2 9 1 ,. 0 0 5 8 .. 6 4 c
ATOM 7 1 0 2 CG2 VAL A 9 5 5 5 .. 7 2 5 6 5 ., 2 4 8 - 2 7 .. 6 2 6 1 ,. 0 0 6 ,. 5 0 c
ATOM 7 1 0 3 L E A 9 5 6 9 .. 5 9 8 6 4 ., 2 2 5 - 3 0 .. 1 5 1 1 .. 0 0 6 1 .. 2 1 N
ATOM 7 1 0 4 CA. L E A 9 5 6 0 ,, 5 9 7 6 4 . 1 8 7 - 3 ., 2 1 ,. 0 0 5 3 .. 2 9 c
ATOM 7 1 0 5 C ILE A 9 5 6 1 .. 6 2 3 6 5 ., 3 0 9 - 3 1 .. 0 8 1 1 ,. 0 0 6 ,. 4 5 c
ATOM 7 1 0 6 O ILE A 9 5 6 2 .. 3 4 1 6 5 ., 3 7 8 - 3 0 .. 0 9 4 1 ,. 0 0 6 ,. 8 7 0
ATOM 7 1 0 7 CB ILE A 9 5 6 ,, 3 4 1 6 2 . 8 3 9 - 3 ., 2 0 9 1 ,. 0 0 5 7 .. 4 8 c
ATOM 7 1 0 8 CGI ILE A 9 5 6 0 ., 3 5 2 6 1 ., 6 7 3 - 3 1 ., 2 8 8 1 ,. 0 0 6 6 .. 4 7 c
ATOM 7 1 0 9 CG2 ILE A 9 5 6 2 .. 2 8 1 6 2 ., 7 4 8 -32 .. 3 6 5 1 ,. 0 0 5 9 ,. 8 5 c
ATOM 7 1 1 0 CD1 ILE A 9 5 6 0 ,, 9 6 3 6 0 .. .33 0 -.3 0 ., 8 8 5 I ,. 0 0 6 4 .. 0 6 c
ATOM 7 1 1 1 THR A 9 5 7 1 ., 7 1 2 6 6 .. 1 7 6 -32 ., 0 8 4 1 ,. 0 0 6 1 .. 6 1
ATOM 7 2 CA THR A 9 5 7 2 . 6 5 0 6 7 ., 2 8 4 - 3 2 . 0 5 1 ,. 0 0 6 4 ,. 3 9 c
ATOM 7 1 1 3 C THR A 9 5 7 3 ,, 8 2 6 7 .. 1 4 0 -.32 ., 9 9 9 I ,. 0 0 7 0 .. 1 9 c
ATOM 7 1 1 4 O THR A 9 5 7 3 ,, 7 0 9 6 7 .. 4 3 3 - 3 4 ., 1 7 1 ,. 0 0 6 9 .. 1 1 0
ATOM 7 5 CB THR A 9 5 7 . 9 4 0 6 8 ., 6 2 5 - 3 2 . 2 5 3 1 ,. 0 0 6 ,. 6 4 c
ATOM 7 1 1 6 OG1 THR A 9 5 7 1 ., 7 6 7 6 8 ., 8 4 3 - 3 3 ., 6 5 7 1 .. 0 0 7 1 .. 4 5 0
ATOM 7 1 1 7 CG2 THR A 9 5 7 0 ,, 5 9 0 6 8 .. 6 4 3 - 3 1 ., 5 5 0 1 ,. 0 0 6 2 .. 0 3 c
ATOM 7 1 1 8 LEU A 9 5 8 4 .. 9 5 3 6 6 ., 6 9 2 -32 .. 4 7 0 1 ,. 0 0 6 5 ,. 3 8
ATOM 7 1 1 9 CA LEU A 9 5 8 6 .. 1 3 6 6 6 ., 4 9 8 - 3 3 .. 2 7 4 1 .. 0 0 6 4 .. 3 7 c
ATOM 7 1 2 0 C LEU A 9 5 8 6 ,, 9 5 7 6 7 . 7 5 1 - 3 3 ., 2 9 9 1 ,. 0 0 6 3 .. 3 3 c



ATOM 7 1 2 1 O LEU A 9 5 8 - 1 .. 7 9 0 6 8 .. 6 3 1 -32 .. 4 5 9 1 ,. 0 0 7 0 .. 6 7 O
ATOM 7 1 2 2 CB LEU A 9 5 8 --1 ., 9 9 4 6 5 .. 3 6 7 -32 ., 7 2 6 1 ,. 0 0 6 7 .. 4 3 C
ATOM 7 1 2 3 CG LE A 9 5 8 - 1 6 .. 3 2 6 4 ., 0 7 0 -32 .. 3 2 8 1 .. 0 0 6 4 ,. 1 6 C
ATOM 7 1 2 4 GDI LEU A 9 5 8 - 1 7 .. 3 9 6 6 3 .. 0 8 3 - 3 1 . 8 9 5 1 ,. 0 0 5 7 .. 5 5 c
ATOM 7 1 2 5 CD2 LEU A 9 5 8 - 1 5 ., 5 6 6 3 . 5 4 3 - 3 3 ., 4 9 0 1 ,. 0 0 6 4 .. 5 c
ATOM 7 1 2 6 LYS A 9 5 9 - 1 7 .. 8 6 4 6 7 ., 8 2 8 - 3 4 .. 2 5 8 1 .. 0 0 62 ,. 8 4
ATOM 7 1 2 7 CA LYS A 9 5 9 - 1 8 .. 8 9 0 6 8 ., 8 4 0 - 3 4 .. 2 1 1 1 ,. 0 0 6 4 ,. 7 8 c
ATOM 7 1 2 8 C LYS A 9 5 9 - 2 0 ., 0 9 9 6 8 . 2 - 3 3 ., 5 4 7 1 ,. 0 0 6 4 .. 6 5 c
ATOM 7 1 2 9 O LYS A 9 5 9 - 2 0 .. 1 8 1 6 6 . 9 9 7 - 3 3 .. 4 3 2 1 ,. 0 0 6 5 .. 0 7 0
ATOM 7 1 3 0 CB LYS A 9 5 9 - 1 .. 2 2 5 6 9 ., 3 7 3 - 3 5 .. 6 0 1 1 ,. 0 0 6 9 ,. 1 4 c
ATOM 7 1 3 1 CG LYS A 9 5 9 - 1 8 ., 1 2 6 7 0 .. 2 3 8 -.3 6 ., 1 8 7 1 ,. 0 0 6 8 .. 7 8 c
ATOM 7 1 3 2 CD LYS A 9 5 9 - 1 8 .. 6 5 4 7 1 .. 1 9 5 - 3 7 .. 2 3 5 1 ,. 0 0 6 4 .. 2 3 c
ATOM 7 1 3 3 CE LYS A 9 5 9 - 1 . 532 7 2 ., 0 6 1 - 3 7 . 7 8 1 1 ,. 0 0 6 7 ,. 2 4 c
ATOM 7 1 3 4 LYS A 9 5 9 - 1 7 .. 9 0 5 7 2 .. 7 8 1 - 3 9 . 0 2 8 1 ,. 0 0 7 1 .. 3 2
ATOM 7 1 3 5 SER A 9 6 0 - 2 1 ., 0 3 0 6 9 .. 0 3 5 - 3 3 ., 0 8 9 1 ,. 0 0 6 6 .. 0 8
ATOM 7 1 3 6 CA SER A 9 6 0 . 1 6 4 6 8 ., 5 1 2 -32 .. .35 8 1 .. 0 0 6 5 ,. 5 2 C
ATOM 7 1 3 7 c SER A 9 6 0 - 2 3 .. 1 7 2 6 7 .. 8 1 0 - 3 3 .. 2 6 7 1 ,. 0 0 7 0 .. 0 0 c
ATOM 7 1 3 8 O SER A 9 6 0 - 2 4 ., 2 2 2 6 7 . 3 9 8 -32 ., 7 9 5 1 ,. 0 0 7 0 .. 4 6 0
ATOM 7 1 3 9 CB SER A 9 6 0 . 8 5 4 6 9 ., 6 3 1 - 3 1 .. 5 8 4 1 .. 0 0 6 9 ,. 1 5 c
ATOM 7 1 4 0 OG SER A 9 6 0 - 2 3 .. 6 4 7 7 0 ., 4 2 7 -32 .. 4 3 7 1 ,. 0 0 6 9 ,. 0 1 0
ATOM 7 1 4 1 N LYS A 9 6 1 - 2 2 ., 8 5 6 6 7 . 6 6 3 - 3 4 ., 5 5 6 1 ,. 0 0 7 2 .. 5 N
ATOM 7 1 4 2 CA LYS A 9 6 1 - 2 3 .. 7 6 9 6 6 . 9 9 7 - 3 5 .. 4 9 4 1 ,. 0 0 7 1 .. 5 1 C
ATOM 7 1 4 3 c LYS A 9 6 1 - 2 3 .. 8 3 3 6 5 ., 4 9 1 - 3 5 .. 2 9 3 1 ,. 0 0 6 9 ,. 3 2 c
ATOM 7 1 4 4 0 LYS A 9 6 1 - 2 4 ., 92 1 6 4 .. 92 5 -.3 5 ., 1 8 5 1 ,. 0 0 6 7 .. 2 5 0
ATOM 7 1 4 5 CB LYS A 9 6 1 - 2 3 .. 382 6 7 .. 2 6 6 - 3 6 .. 9 5 5 1 ,. 0 0 7 7 .. 0 7 c
ATOM 7 1 4 6 CG LYS A 9 6 1 - 2 4 . 4 3 6 6 6 ., 7 3 5 - 3 7 . 9 3 9 1 ,. 0 0 7 6 ,. 0 6 c
ATOM 7 1 4 7 C LYS A 9 6 1 - 2 3 ., 9 7 9 6 6 .. 7 4 6 -.3 9 ., 3 8 3 1 ,. 0 0 7 8 .. 0 5 c
ATOM 7 1 4 8 CE LYS A 9 6 1 - 2 4 ., 9 6 2 6 5 .. 9 6 5 - 4 0 ., 2 4 0 1 ,. 0 0 7 7 .. 4 2 c
ATOM 7 1 4 9 LYS A 9 6 1 - 2 6 . 3 6 6 ., 6 0 6 - 4 0 . 2 0 8 1 ,. 0 0 8 5 ,. 6 6
ATOM 7 1 5 0 LEU A 9 6 2 - 2 2 .. 6 7 0 6 4 .. 8 5 1 - 3 5 . 2 8 7 1 ,. 0 0 6 3 .. 1 8
ATOM 7 1 5 1 CA LEU A 9 6 2 - 2 2 ., 5 9 8 6 3 .. 4 2 4 - 3 5 ., 0 4 9 1 ,. 0 0 7 0 .. 3 3 C
ATOM 7 1 5 2 C LE A 9 6 2 - 2 3 .. 4 8 7 6 3 ., 0 6 5 - 3 3 .. 8 9 1 1 .. 0 0 7 0 ,. 5 4 C
ATOM 7 1 5 3 O LEU A 9 6 2 - 2 4 .. 5 0 7 6 2 .. 4 0 0 - 3 4 .. 0 4 0 1 ,. 0 0 7 4 .. 7 8 0
ATOM 7 1 5 4 CB LEU A 9 6 2 - 2 1 ., 1 6 9 6 2 . 9 9 2 - 3 4 ., 7 4 4 1 ,. 0 0 6 8 .. 8 8 c
ATOM 7 1 5 5 CG LEU A 9 6 2 - 2 0 .. 3 2 0 6 2 ., 6 3 0 - 3 .. 9 4 3 1 .. 0 0 7 .3 ,. 8 2 c
ATOM 7 1 5 6 C 1 LEU A 9 6 2 - 1 8 .. 92 1 6 2 ., 2 4 9 - 3 5 .. 4 7 8 1 ,. 0 0 6 9 ,. 8 3 c
ATOM 7 1 5 7 CD2 LEU A 9 6 2 - 2 0 ., 9 8 4 6 1 . 4 9 2 - 3 6 ., 7 0 0 1 ,. 0 0 7 6 .. 9 .1 c
ATOM 7 1 5 8 VAL A 9 6 3 - 2 3 .. 0 9 4 6 3 . 5 7 4 -32 .. 7 4 1 1 ,. 0 0 6 8 .. 6 6
ATOM 7 1 5 9 CA VAL A 9 6 3 - 2 3 . 7 2 7 6 3 ., 2 6 6 - 3 1 . 4 8 3 1 ,. 0 0 6 6 ,. 7 5 C
ATOM 7 1 6 0 C VAL A 9 6 3 - 2 5 ., 2 2 1 6 3 .. 5 4 8 - 3 1 ., 5 2 3 1 ,. 0 0 6 7 .. 5 8 C
ATOM 7 1 6 1 O VAL A 9 6 3 - 2 6 ., 0 1 9 6 2 . 7 4 2 - 3 1 ., 0 5 6 1 ,. 0 0 6 6 .. 7 2 0
ATOM 7 2 CB VAL A 9 6 3 - 2 3 . 0 6 4 6 4 ., 0 7 5 - 3 0 . 3 6 7 1 ,. 0 0 7 .1 ,. 7 5 c
ATOM 7 1 6 3 CGI VAL A 9 6 3 - 2 2 . 952 6 3 .. 2 5 5 - 2 9 . 1 0 5 1 ,. 0 0 5 8 .. 6 1 c
ATOM 7 1 6 4 CG2 VAL A 9 6 3 - 2 1 ., 6 6 8 6 4 .. 5 5 9 - 3 0 ., 8 3 5 1 ,. 0 0 7 1 .. 1 6 c
ATOM 7 1 6 5 SER A 9 6 4 - 2 5 .. 5 9 8 6 4 ., 6 8 3 -32 .. 1 0 3 1 .. 0 0 6 8 ,. 1
ATOM 7 1 6 6 CA SER A 9 6 4 - 2 6 .. 9 9 7 6 5 .. 1 0 3 -32 .. 1 2 7 1 ,. 0 0 6 4 .. 4 4 c
ATOM 7 1 6 7 C SER A 9 6 4 - 2 7 ., 8 5 3 6 4 . 1 8 0 -32 ., 9 9 1 1 ,. 0 0 7 3 .. 2 2 C
ATOM 7 1 6 8 O SER A 9 6 4 - 2 9 .. 0 4 6 6 4 ., 0 0 5 -32 .. 7 2 5 1 .. 0 0 7 .3 ,. 6 3 O
ATOM 7 1 6 9 CB SER A 9 6 4 - 2 7 .. 1 0 8 6 6 ., 5 3 8 -32 .. 6 3 3 1 ,. 0 0 6 5 ,. 3 1 c
ATOM 7 1 7 0 OG SER A 9 6 4 - 2 8 ., 3 8 0 6 7 . 0 8 5 -32 ., 3 5 8 1 ,. 0 0 6 8 .. 2 7 0
ATOM 7 1 7 1 A A 9 6 5 - 2 7 .. 2 3 7 6 3 . 6 0 1 - 3 4 .. 0 2 6 1 ,. 0 0 7 3 .. 6 9
ATOM 7 1 7 2 CA ASP A 9 6 5 - 2 7 .. 9 1 7 6 2 ., 6 7 0 - 3 4 .. 932 1 ,. 0 0 7 5 ,. 3 8 c
ATOM 7 1 7 3 C A A 9 6 5 - 2 8 ., 1 6 4 6 1 .. .33 5 -.3 4 ., 2 4 7 1 ,. 0 0 7 6 .. 4 .3 c
ATOM 7 1 7 4 O A A 9 6 5 - 2 9 . 2 6 2 6 0 .. 7 8 2 - 3 4 . 3 1 2 1 ,. 0 0 7 7 .. 6 7 0
ATOM 7 1 7 5 CB A P A 9 6 5 - 2 7 . 1 0 2 6 2 ., 4 4 3 - 3 6 . 2 3 1 ,. 0 0 7 6 ,. 9 5 c
ATOM 7 1 7 6 CG A A 9 6 5 - 2 7 ., 1 8 9 6 3 .. 6 1 3 -.3 7 ., 1 8 1 1 ,. 0 0 7 6 .. 9 .3 c
ATOM 7 1 7 7 OD1 ASP A 9 6 5 - 2 8 ., 0 2 8 6 4 .. 5 1 3 - 3 6 ., 9 5 0 1 ,. 0 0 7 7 .. 1 9 0
ATOM 7 1 7 8 OD2 A P A 9 6 5 - 2 6 . 4 2 2 6 3 ., 62 5 - 3 8 . 1 7 5 1 ,. 0 0 7 7 ,. 5 3 0
ATOM 7 1 7 9 PHE A 9 6 6 - 2 7 . 1 1 9 6 0 .. 8 1 8 - 3 3 .. 6 1 7 1 ,. 0 0 7 2 .. 7 6
ATOM 7 1 8 0 CA FHE A 9 6 6 - 2 7 ., 2 1 2 5 9 .. 6 5 3 -32 ., 7 5 5 1 ,. 0 0 6 9 .. 1 8 c
ATOM 7 1 8 1 C PHE A 9 6 6 - 2 8 .. 4 2 4 5 9 ., 7 6 1 - 3 1 .. 7 9 3 1 .. 0 0 7 2 ,. 2 6 c
ATOM 7 1 8 2 O PHE A 9 6 6 - 2 9 .. 1 7 8 5 8 . 8 1 5 - 3 1 . 6 3 7 1 ,. 0 0 7 5 .. 2 9 0
ATOM 7 1 8 3 CB PHE A 9 6 6 - 2 5 ., 8 9 4 5 9 . 5 1 1 - 3 .1 ., 9 9 9 1 ,. 0 0 6 4 .. 8 c



3 1

ATOM 7 1 8 4 CG PHE A 9 6 6 - 2 5 .. 7 0 8 5 8 .. 2 0 3 - 3 1 .. 3 0 5 1 ,. 0 0 7 3 .. 0 5 c

ATOM 7 1 8 5 CD2 PHE A 9 6 6 --2 4 ., 7 3 3 5 7 ., 3 1 3 - 3 1 ., 7 3 4 1 ,. 0 0 7 7 .. 1 8 C
ATOM 7 1 8 6 G PHE A 9 6 6 - 2 6 .. 4 5 6 5 7 .. 8 7 9 - 3 0 . 1 8 5 1 ,. 0 0 7 2 ,. 6 6 c
ATOM 7 1 8 7 CE2 PHE A 9 6 6 - 2 4 .. 5 3 3 5 6 .. 1 1 0 - 3 1 .. 0 8 4 1 ,. 0 0 7 5 .. 3 2 c
ATOM 7 1 8 8 CE1 PHE A 9 6 6 - 2 6 ., 2 6 3 5 6 ., 6 7 7 - 2 9 ., 5 3 3 1 ,. 0 0 7 7 .. 3 6 c
ATOM 7 1 8 9 CZ PHE A 9 6 6 - 2 5 .. 2 9 5 5 5 .. 7 9 1 - 2 9 . 9 8 1 1 ,. 0 0 7 7 ,. 2 3 c
ATOM 7 1 9 0 ARG A 9 6 7 - 2 8 .. 6 3 7 6 0 .. 9 2 1 - 3 1 . 1 7 8 1 ,. 0 0 7 4 ,. 7 9 N
ATOM 7 1 9 1 CA. ARG A 9 6 7 - 2 9 ., 7 5 6 6 1 ., 0 8 7 - 3 0 ., 2 4 2 1 ,. 0 0 7 5 .. 1 0 C
ATOM 7 1 9 2 C ARG A 9 6 7 - 3 1 .. 1 3 0 6 1 .. 0 1 7 - 3 0 ., 9 2 7 1 ,. 0 0 7 7 .. 1 C
ATOM 7 1 9 3 O ARG A 9 6 7 -32 .. 0 8 6 6 0 .. 4 9 7 - 3 0 . 3 4 8 1 ,. 0 0 7 7 ,. 3 O
ATOM 7 1 4 CB ARG A 9 6 7 - 2 9 ., 6 4 2 6 2 ., 4 7 - 2 9 ., 4 7 8 1 ,. 0 0 7 3 .. 6 0 c
ATOM 7 1 9 5 CG ARG A 9 6 7 - 2 8 .. 5 6 0 6 2 .. 4 7 7 - 2 8 ., 4 0 6 1 ,. 0 0 6 9 .. 5 9 c
ATOM 7 6 CD ARG A 9 6 7 - 2 8 . 5 9 4 6 3 .. 8 0 3 - 2 7 . 6 5 3 1 ,. 0 0 6 6 ,. 3 7 c
ATOM 7 1 9 7 NE ARG A 9 6 7 - 2 9 .. 0 7 0 6 3 .. 6 3 8 - 2 6 ., 2 8 2 1 ,. 0 0 7 0 .. 6 7 N
ATOM 7 1 9 8 C ARG A 9 6 7 - 2 8 ., 3 5 7 6 3 ., 9 7 0 - 2 5 ., 2 1 7 1 ,. 0 0 6 4 .. 5 0 C
ATOM 7 1 9 9 ARG A 9 6 7 - 2 7 .. 1 6 2 6 4 .. 4 9 6 - 2 5 . .38 1 1 ,. 0 0 6 0 ,. 2 1
ATOM 7 2 0 0 I-I 2 ARG A 9 6 7 - 2 8 .. 8 3 5 6 3 .. 7 8 7 - 2 3 .. 9 9 8 1 ,. 0 0 6 6 .. 8 9 N
ATOM 7 2 0 1 N LYS A 9 6 8 - 3 1 ., 2 3 3 6 1 ., 5 5 5 -32 ., 1 4 3 1 ,. 0 0 7 6 .. 0 5 N
ATOM 7 2 0 2 CA LYS A 9 6 8 -32 . 4 9 6 6 1 .. 5 4 8 -32 . 8 9 1 1 ,. 0 0 7 6 ,. 6 9 C
ATOM 7 2 0 3 c LYS A 9 6 8 -32 . 7 4 4 6 0 .. 1 7 8 - 3 3 . 5 1 4 1 ,. 0 0 7 6 ,. 8 3 c
ATOM 7 2 0 4 0 LYS A 9 6 8 - 3 3 ., 8 6 9 5 9 ., 6 6 7 - 3 3 ., 4 8 0 1 ,. 0 0 7 5 .. 5 3 0
ATOM 7 2 0 5 CB LYS A 9 6 8 -32 ., 4 9 6 6 2 .. 6 2 9 - 3 3 ., 9 7 7 1 ,. 0 0 7 4 .. 1 9 c
ATOM 7 2 0 6 ASP A 9 6 9 - 3 1 . 682 5 9 .. 6 0 3 - 3 4 . 0 8 3 1 ,. 0 0 7 5 ,. 2 1 N
ATOM 7 2 0 7 CA A A 9 6 9 - 3 1 ., 6 9 5 5 8 ., 2 3 7 -.3 4 ., 6 0 3 1 ,. 0 0 7 8 .. 6 5 C
ATOM 7 2 0 8 C A A 9 6 9 -32 ., 2 3 4 5 7 . 2 - 3 3 ., 5 7 3 1 ,. 0 0 8 2 .. 8 5 C
ATOM 7 2 0 9 O A P A 9 6 9 - 3 3 . 2 5 2 5 6 .. 6 0 3 - 3 3 . 8 0 5 1 ,. 0 0 8 6 ,. O
ATOM 7 2 1 0 CB ASP A 9 6 9 - 3 0 ., 2 8 7 5 7 ., 7 9 1 -.3 5 ., 032 1 ,. 0 0 7 6 .. 3 5 C
ATOM 7 2 1 1 CG ASP A 9 6 9 - 2 9 ., 8 6 3 5 8 ., 3 6 5 - 3 6 ., 3 8 0 1 ,. 0 0 78 .. 5 2 C
ATOM 7 2 1 2 OD1 ASP A 9 6 9 - 3 0 . 7 8 5 8 .. 9 3 - 3 7 . 1 0 8 1 ,. 0 0 7 5 ,. 7 4 O
ATOM 7 2 1 3 OD2 ASP A 9 6 9 - 2 8 ., 6 6 4 5 8 .. 2 5 0 - 3 6 .. 7 2 0 1 ,. 0 0 8 1 .. 3 6 0
ATOM 7 2 1 4 N PHE A 9 7 0 - 3 1 ., 5 5 9 5 7 ., 1 5 9 -32 ., 4 3 0 1 ,. 0 0 78 .. 5 5 N
ATOM 7 2 1 5 CA PHE A 9 7 0 - 3 1 . 8 5 4 5 6 .. 1 1 9 - 3 1 . 4 6 1 1 ,. 0 0 7 5 ,. 4 0 C
ATOM 7 2 1 6 c PHE A 9 7 0 -32 ., 7 4 5 5 6 .. 5 7 0 - 3 0 ., 3 1 9 1 ,. 0 0 7 5 .. 4 2 c
ATOM 7 2 1 7 O PHE A 9 7 0 -32 ., 8 9 5 5 ., 9 0 5 - 2 9 ., 2 9 5 1 ,. 0 0 8 0 .. 9 9 0
ATOM 7 2 1 8 CB P E A 9 7 0 - 3 0 . 5 5 4 5 5 .. 5 7 1 - 3 0 . 9 4 1 ,. 0 0 7 6 ,. 6 7 c
ATOM 7 2 1 9 CG PHE A 9 7 0 - 2 9 . 6 4 4 5 5 .. 0 3 2 - 3 1 . 9 6 9 1 ,. 0 0 8 1 ,. 2 0 c
ATOM 7 2 2 0 CD1 PHE A 9 7 0 - 3 0 ., 1 6 0 5 4 ., 4 5 2 - 3 3 ., 1 1 ,. 0 0 8 4 .. 6 4 c
ATOM 7 2 2 1 CD2 PHE A 9 7 0 - 2 8 ., 2 7 3 5 5 .. 0 9 3 - 3 1 .. 8 1 1 ,. 0 0 8 2 .. 1 c
ATOM 7 2 2 2 C PHE A 9 7 0 - 2 9 . 3 2 5 5 3 .. 9 4 4 - 3 4 . 0 8 0 1 ,. 0 0 8 2 ,. 3 7 c
ATOM 7 2 2 3 C 2 PHE A 9 7 0 - 2 7 ., 4 2 9 5 4 ., 5 7 7 -.32 ., 7 8 5 1 ,. 0 0 8 4 .. 9 6 c
ATOM 7 2 2 4 C PHE A 9 7 0 - 2 7 ., 9 5 5 5 4 ., 0 0 6 - 3 3 ., 9 1 6 1 ,. 0 0 8 5 .. 8 0 c
ATOM 7 2 2 5 GL A 9 7 - 3 3 . 4 2 9 5 7 .. 6 9 2 - 3 0 . 5 0 6 1 ,. 0 0 7 9 ,. 9 0
ATOM 7 2 2 6 CA GLN A 9 7 1 - 3 ., 3 5 1 5 8 .. 2 5 4 - 2 9 ., 5 0 5 1 ,. 0 0 8 3 .. 4 0 c
ATOM 7 2 2 7 C GLN A 9 7 1 - 3 3 ., 7 5 2 5 8 ., 4 5 1 - 2 8 ., 1 0 2 1 ,. 0 0 8 4 .. 9 5 c
ATOM 7 2 2 8 O GLN A 9 7 1 - 3 4 . 4 3 0 5 8 .. 2 1 0 - 2 7 . 0 9 9 1 ,. 0 0 8 5 ,. 4 7 0
ATOM 7 2 2 9 CB GLN A 9 7 1 - 3 5 ., 6 0 4 5 7 .. 382 - 2 9 ., 3 8 5 1 ,. 0 0 8 1 .. 2 4 c
ATOM 7 2 3 0 CG GLN A 9 - 3 6 ., 5 3 6 5 7 ., 4 4 1 - 3 0 ., 5 8 3 1 ,. 0 0 8 4 .. 5 7 c
ATOM 7 2 3 1 C GLN A 9 7 1 - 3 7 . 5 5 7 5 6 .. 3 1 5 - 3 0 . 5 7 0 1 ,. 0 0 8 7 ,. 8 2 c
ATOM 7 2 3 2 OE1 GLN A 9 7 1 - 3 8 . 3 9 2 5 6 .. 2 2 8 - 2 9 . 6 7 1 1 ,. 0 0 8 9 ,. 8 8 0
ATOM 7 2 3 3 E GLN A 9 - 3 7 ., 4 7 7 5 5 ., 4 3 3 - 3 .1 ., 5 5 9 1 ,. 0 0 9 0 .. 1 9 N
ATOM 7 2 3 4 O PHE A 9 7 2 - 3 1 ., 1 9 6 6 1 .. 6 5 6 - 2 6 ., 7 2 2 1 ,. 0 0 7 7 .. 2 0 0
ATOM 7 2 3 5 PHE A 9 7 2 -32 . 4 8 9 5 8 .. 8 8 0 - 2 8 . 0 3 5 1 ,. 0 0 8 5 ,. 7 3 N
ATOM 7 2 3 6 CA PHE A 9 7 2 - 3 1 ., 8 9 0 5 ., 3 7 8 - 2 6 ., 7 9 1 1 ,. 0 0 7 6 .. 2 1 C
ATOM 7 2 3 7 C PHE A 9 7 2 -32 ., 1 3 4 6 0 .. 8 6 8 - 2 6 ., 7 0 8 1 ,. 0 0 7 4 .. 0 c
ATOM 7 2 3 8 CB PHE A 9 7 2 - 3 0 . 3 9 8 5 9 .. 0 9 3 - 2 6 . 7 4 2 1 ,. 0 0 7 ,. 4 4 c
ATOM 7 2 3 9 CG PHE A 9 7 2 - 3 0 ., 0 6 7 5 7 ., 6 3 6 - 2 6 ., 7 3 1 1 ,. 0 0 7 5 .. 3 1 c
ATOM 7 2 4 0 CD1 PHE A 9 7 2 - 3 0 ., 8 5 9 5 6 ., 7 4 3 - 2 6 ., 0 4 3 1 ,. 0 0 7 6 .. 7 4 c
ATOM 7 2 4 CD2 PHE A 9 7 2 - 2 8 . 9 6 1 5 7 .. 1 5 8 - 2 7 . 4 1 ,. 0 0 7 6 ,. 5 4 c
ATOM 7 2 4 2 CE1 PHE A 9 7 2 - 3 0 ., 552 5 5 .. 3 9 7 - 2 6 ., 0 2 4 1 ,. 0 0 7 7 .. 9 0 c
ATOM 7 2 4 3 CE2 PHE A 9 7 2 - 2 8 ., 6 5 2 5 5 ., 8 1 5 - 2 7 ., 4 0 2 1 ,. 0 0 7 9 .. 7 7 c
ATOM 7 2 4 4 CZ P E A 9 7 2 - 2 9 . 4 4 7 5 4 .. 9 3 3 - 2 6 . 7 0 8 1 ,. 0 0 8 0 ,. 0 c
ATOM 7 2 4 5 O TYR A 9 7 3 - 3 3 ., 2 5 1 6 3 .. 1 6 0 - 2 4 ., 5 1 4 1 ,. 0 0 7 7 .. 0
ATOM 7 2 4 6 N TYR A 9 7 3 - 3 3 ., 4 0 3 6 1 ., 2 4 8 - 2 6 ., 6 4 8 1 ,. 0 0 7 3 .. 6 9 N



ATOM 7 2 4 7 CA TYR A 9 7 3 33 ..781 62 .. 642 - 26 ..790 1 .. 00 77 ..00 c
ATOM 7 2 4 8 C TYR A 9 7 3 33 231 63 ..51 9 --2 5 . 688 1 . 00 76 .. 62 C
ATOM 7 2 4 9 CB TYR A 9 7 3 35 ..303 62 . 789 - 26 ..82 6 .. 00 78 .41 c
ATOM 7 2 5 0 CG TYR A 9 7 3 35 .. 932 62 .. 191 - 28 . 049 1 .. 00 81 .. 96 c
ATOM 7 2 5 1 GDI TYR A 9 7 3 35 . 380 62 . 392 - 29 . 30 9 . 00 8 .. 7 c
ATOM 7 2 5 2 CD2 TYR A 9 7 3 37 ..064 61 . 404 - 27 .. 94 3 1 .. 00 86 .77 c
ATOM 7 2 5 3 CE1 TYR A 9 7 3 35 .. 954 61 . 837 - 30 ..436 1 . 00 8 . 49 c
ATOM 7 2 5 4 CE TYR A 9 7 3 37 . 64 5 60 . 840 - 29 . 061 1 . 00 8 .. 64 c
ATOM 7 2 5 5 CZ TYR A 9 7 3 37 ..094 61 . 060 - 30 ..307 1 . 00 85 ..11 c
ATOM 7 2 5 6 OH TYR A 9 7 3 37 .. 694 60 . 491 - 31 ..410 1 . 00 8 . 54 0
ATOM 7 2 5 7 O LYS A 9 7 4 33 . 94 3 67 .. .32 - 25 . 873 I ,. 00 71 ..12 0
ATOM 7 2 5 8 N LYS A 9 7 4 32 .. 753 64 .. 688 - 26 ..090 1 . 00 75 .. 90 M
ATOM 7 2 5 CA LYS A 9 7 4 32 . 340 65 . 7 - 25 . 157 1 . 00 67 . 68 c
ATOM 7 2 6 0 c LYS A 9 7 4 33 ..458 66 . 703 - 24 .. 933 1 .. 00 69 .. 92 c
ATOM 7 2 6 1 CB LYS A 9 7 4 31 . 097 66 ..430 - 25 . 666 1 . 00 70 .. 63 c
ATOM 7 2 6 2 CG LYS A 9 7 4 30 .. 94 4 67 . 82 3 - 25 ..103 1 .. 00 70 .89 c
ATOM 7 2 6 3 CD LYS A 9 7 4 29 ..502 68 ..250 - 25 ..12 3 1 .. 00 68 .. 86 c
ATOM 7 2 6 4 CE LYS A 9 7 4 29 . 031 68 . 564 - 26 . 5 6 1 . 00 63 .. 78 c
ATOM 7 2 6 5 Z LYS A 9 7 4 27 ..553 68 . 555 - 26 ..562 1 .. 00 62 . 06 K
ATOM 72 66 O VAL A 9 7 5 33 .. 94 8 68 . 342 - 21 ..073 1 . 00 79 . '75 0
ATOM 7 2 6 7 N VAL A 9 7 5 33 . 875 66 . 83 6 - 23 . 681 1 . 00 73 ..52 M
ATOM 7 2 6 8 CA VAL A 9 7 5 34 ..799 67 . 88 6 - 23 ..281 1 . 00 71 ..81 c
ATOM 7 2 6 9 c VAL A 9 7 5 34 ..116 68 . 757 —2 ..22 6 1 . 00 80 . 51 c
ATOM 7 2 7 0 CB VAL A 9 7 5 36 . 099 67 .. .31 3 - 22 . 737 I ,. 00 73 ..87 c
ATOM 7 2 7 1 CGI VAL A 9 7 5 37 ..12 1 68 ..412 - 22 ..555 1 . 00 70 ..88 c
ATOM 7 2 7 2 CG2 VAL A 9 7 5 36 . 62 8 66 . 256 - 23 . 683 1 . 00 77 .72 c
ATOM 7 2 7 3 O ARG A 9 7 6 32 . 62 7 71 ..769 - 9 . 697 I ,. 00 70 ..40 0
ATOM 7 2 7 4 M ARG A 9 7 6 33 . 72 5 69 .. 964 - 22 . 632 1 . 00 76 ..50 M
ATOM 7 2 7 5 CA ARG A 9 7 6 32 . 767 70 . 769 - . 87 6 1 . 00 72 . 83 c
ATOM 7 2 7 6 c ARG A 9 7 6 33 ..348 71 ..486 - 20 . 655 1 .. 00 73 ..45 c
ATOM 7 2 7 7 CB ARG A 9 7 6 32 . 112 71 ..796 - 22 . 808 1 . 00 73 ..22 c
ATOM 7 2 7 8 CG ARG A 9 7 6 31 ..069 7 . 207 - 23 ..777 1 .. 00 76 . 6 c
ATOM 7 2 7 9 CD ARG A 9 7 6 30 ..42 1 72 . 302 - 24 .. 642 1 .. 00 83 .. 85 c
ATOM 7 2 8 0 E ARG A 9 7 6 31 . 42 4 73 . 207 - 25 . 215 1 . 00 93 .. 48 M
ATOM 7 2 8 1 CZ ARG A 9 7 6 31 .. .35 0 74 . 538 - 25 ..192 1 .. 00 97 . 3 c
ATOM 7 2 8 2 H1 ARG A 9 7 6 32 ..32 1 7 . 271 - 25 ..736 1 . 00101 . 05
ATOM 7 2 8 3 ARG A 9 7 6 30 . 307 7 . 14 - 24 . 62 9 1 . 00 98 .. 5 M
ATOM 7 2 8 4 O GLU A 9 7 7 3 ..118 72 ..204 - 17 ..411 1 . 00 78 ..44 O
ATOM 7 2 8 5 GUI A 9 7 7 34 . 64 6 7 . 773 - 20 . 685 1 . 00 77 .75 K
ATOM 7 2 8 6 CA GLU A 9 7 7 35 . 295 72 ..533 - 9 . 61 7 I ,. 00 72 .. 66 c
ATOM 7 2 8 7 C GLU A 7 35 . 559 71 ..703 - 18 . 370 1 00 70 ..17 c
ATOM 7 2 8 8 CB GLU A 9 7 7 36 . 61 4 73 . 12 0 - 20 . 1 2 1 . 00 73 .30 c
ATOM 7 2 8 9 CG GLU A 9 7 7 36 . 471 74 ..12 8 - 21 ..237 1 .. 00 76 ..13 c
ATOM 7 2 9 0 CD GLU A 7 36 . 294 73 . 474 - 22 . 58 6 1 00 71 ..74 c
ATOM 7 2 9 1 O GLU A 9 7 7 36 ..176 74 . 95 - 23 ..595 1 .. 00 86 . 7 0
ATOM 7 2 9 2 OE2 GLU A 9 7 7 36 ..282 72 . 236 - 22 .. 642 1 .. 00 72 .. 74 0
ATOM 7 2 9 3 O LE A 9 7 8 34 . 855 70 . 0 4 - 15 . 04 6 1 . 00 72 ..56 0
ATOM 7 2 9 4 K LE A 9 7 8 35 ..147 70 . 446 - 8 .. .38 7 1 .. 00 67 . 94 K
ATOM 7 2 9 5 CA ILE A 9 7 8 35 ..457 69 . 507 - 17 ..318 1 . 00 7 . 2 c
ATOM 7 2 9 6 C ILE A 9 7 8 34 . 485 69 . 61 2 - . 148 1 . 00 71 ..12 c
ATOM 7 2 9 7 CB ILE A 9 7 8 35 ..437 68 . 061 - 17 ..847 1 . 00 76 ..07 c
ATOM 7 2 9 8 CGI ILE A 9 7 8 36 ..442 67 . 888 - 1 ..003 1 . 00 80 . 47' c
ATOM 7 2 9 9 CG2 ILE A 9 7 8 35 . 652 67 ..061 - 6 . 705 I ,. 00 77 ..02 c
ATOM 7300 CD1 ILE A 9 7 8 37 . 83 6 68 ..483 - 18 ..750 1 . 00 74 ..24 c
ATOM 7 3 0 1 O A.SK A 9 7 9 30 . 950 69 . 92 5 - . 459 1 . 00 63 .22 0
ATOM 7 3 0 2 N ASM A 9 7 9 33 . 245 69 ..209 - 6 . 398 I ,. 00 70 ..2 .3

ATOM 7303 CA ASM A 9 7 9 32 . 152 69 ..398 - 15 . 462 1 00 64 .. 73 c
ATOM 7 3 0 4 C A. A 9 7 9 30 . 897 69 . 743 - 6 . 247 1 . 00 6.1 . 98 c
ATOM 7 3 0 5 CB AS A 9 7 9 31 . 945 68 . 154 - 14 . 602 1 .. 00 64 .. 47 c
ATOM 7 3 0 6 CG ASM A 9 7 9 31 . 68 9 66 .. 902 - 15 . 42 6 1 00 66 ..03 c
ATOM 7 3 0 7 OD1 AS A 9 7 9 30 .. 92 66 . 9 3 - 6 ..388 1 .. 00 62 . 91 0
ATOM 7 3 0 8 ND2 ASN A 9 7 9 32 ..334 65 . 810 - 1 ..040 1 .. 00 68 ..02
ATOM 7 3 0 9 O ASM A 9 8 0 26 . 67 69 . 188 - 7 . 288 1 . 00 54 ..29 0



ATOM 7310 A S A 980 -29 764 69 831 -15 572 1 00 59 94

ATOM 7311 CA ASM A 980 --2 8 551 70 218 - 260 1 00 54 80 C

ATOM 7312 C A S A 980 -27 772 69 02 6 - 6 764 1 0 52 23 C

ATOM 7313 CB ASN A 980 -27 673 71 061 -15 349 1 00 53 7 c
ATOM 7314 CG ASM A 980 -28 251 72 429 -15 01 I 00 55 74 c
ATOM 7315 OD1 A S A 980 -28 082 7.3 338 - 913 1 0 52 32 0

ATOM 7316 D2 ASK A 980 -28 945 72 587 -13 981 1 00 0 28 K

ATOM 7317 N TYR A 98 -28 345 833 - 631 I 00 54 75 N

ATOM 7318 C TYR A 981 -2 7 092 66 409 -18 274 1 00 50 32 C

ATOM 7319 CA TYR A 981 577 66 597 -16 840 1 00 2 86 c
ATOM 7320 O TYR A 981 -26 13 722 -18 50 I 00 57 6 0

ATOM 7321 CB TYR A 981 -2 8 395 65 359 -1 462 1 00 58 55 c
ATOM 7322 CG TYR A 8 . -28 560 65 091 - 4 989 1 00 60 c
ATOM 7323 C D 2 TYR A 981 -29 232 3 963 -14 548 1 00 3 46 c
ATOM 7324 CD1 TYR A 981 -2 8 043 65 9 3 - 4 037 1 00 59 89 c
ATOM 7325 CE2 TYR A 981 -2 9 .399 6.3 709 - 3 198 1 0 6.3 92 c
ATOM 7326 CE1 TYR A 981 -28 198 5 707 -12 679 1 00 57 0 c
ATOM 7327 C TYR A 98 -28 876 64 584 -12 267 I 00 63 03 c
ATOM 7328 OH TYR A 981 -2 9 032 64 325 - 0 921 1 0 62 57 0

ATOM 7329 HIS A 982 806 66 993 -19 229 1 00 2 05 K

ATOM 7330 C HIS A 982 -2 6 54 .318 -2.1 053 I 00 50 83 c
ATOM 7331 CA HIS A 982 -2 7 526 66 814 -2 0 64 9 1 00 50 27 c
ATOM 7332 O HIS A 982 -25 637 66 94 6 — '2 092 1 00 2 04 0

ATOM 7333 CB A 982 -28 591 67 522 -21 485 I 00 51 4.1 c
ATOM 7334 CG HIS A 982 -2 8 537 69 013 -21 396 1 00 54 78 c
ATOM 7335 KD1 H A 982 -29 269 69 732 -20 471 1 00 62 33 K

ATOM 7336 CD2 H S A 982 -27 839 69 92 4 -22 4 I 00 52 72 c
ATOM 7337 CEl HIS A 982 -2 9 032 1 022 -2 0 630 1 00 54 11 c
ATOM 7338 KF.2 H A 982 -28 163 7 165 -2 617 1 00 56 K

ATOM 7339 H S A 983 -25 570 68 186 -20 243 1 00 51 99 K

ATOM 7340 C HIS A 983 -2 3 301 7 533 -2 0 376 1 00 48 19 c
ATOM 7341 CA H S A 98.3 -24 248 68 686 -20 544 1 0 49 c
ATOM 73 2 O H S A 983 -22 309 67 430 -21 078 1 00 49 24 0

ATOM 7343 CB HIS A 983 -23 838 69 834 - 62 0 I 00 45 64 c
ATOM 7344 CG H S A 98.3 -24 666 7.1 069 - 752 1 0 48 38 c
ATOM 7345 D1 HIS A 983 -24 447 72 014 -20 733 1 00 0 39 K

ATOM 7346 CD2 HIS A 983 -25 690 539 - 000 I 00 54 24 c
ATOM 7347 CEl HIS A 983 -2 5 311 73 003 -2 0 587 1 00 54 71 c
ATOM 7348 KE2 H A 983 -26 074 72 742 - 9 540 1 00 49 43 K

ATOM 7349 N ALA A 984 -2.3 629 66 666 - 9 423 I 00 47 80 N

ATOM 7350 C ALA A 984 -2 3 104 4 356 -2 0 051 1 00 55 83 c
ATOM 73 1 CA ALA A 984 -22 8 65 503 - 9 092 1 00 0 96 c
ATOM 7352 O ALA A 98 -22 191 3 614 -20 442 1 00 59 19 0

ATOM 7353 CB ALA A 984 -2 3 066 65 060 - 7 656 1 00 46 96 c
ATOM 7354 H S A 985 -24 .3 64 6 -20 .38 9 1 0 48 23 M

ATOM 7355 c H S A 985 -24 027 3 521 -22 700 1 00 52 53 c
ATOM 7356 CA. HIS A 985 -24 782 63 244 -2.1 406 I 00 54 55 c
ATOM 7357 O H S A 985 -23 .399 62 634 -23 263 1 0 57 44 0

ATOM 7358 CB HIS A 98 -2 6 288 3 322 -21 640 1 00 56 32 c
ATOM 7359 CG HIS A 985 -27 100 2 914 -20 453 I 00 54 7 .1 c
ATOM 7360 MD1 HIS A 985 -2 6 599 2 109 -1 452 1 00 50 18 M

ATOM 7361 CD2 HIS A 98 -28 380 3 192 -20 11 1 00 53 28 c
ATOM 7362 CEl H S A 98 -27 535 61 912 -18 541 I 00 52 07 c
ATOM 7363 ME2 HIS A 985 -2 8 623 2 561 -18 915 1 00 56 2 9 M

ATOM 7364 K A P A 986 -24 089 64 768 -23 148 1 00 54 3 K

ATOM 7365 C A A 986 -2.1 992 64 772 -24 400 I 00 54 7.3 c
ATOM 7366 CA ASP A 986 -2 3 448 65 178 -2 4 390 1 00 57 80 c
ATOM 7367 O A P A 986 - 485 64 315 -25 4 5 1 00 38 0

ATOM 7368 CB ASP A 986 -23 569 66 687 -24 596 1 00 5 37 c
ATOM 7369 CG ASP A 986 -2 4 924 7 093 -2 5 119 1 00 0 58 c
ATOM 7370 OD1 A S A 986 -25 771 66 203 -25 .3 1 0 58 6 0

ATOM 7371 OD2 ASP A 986 -25 137 68 301 -25 349 1 00 5 96 0

ATOM 7372 N ALA A 98 -2 333 64 932 -23 257 I 00 56 09 M



ATOM 7 3 7 3 c ALA A 9 8 7 - 1 9 .. 7 6 6 6 3 .. 0 3 7 - 2 3 .. 2 0 6 1 .. 0 0 5 6 .. 5 1 c
ATOM 7 3 7 4 CA ALA A 9 8 7 --1 ., 9 3 8 6 4 .. 5 3 7 - 2 3 ., 1 0 6 1 ,. 0 0 5 4 .. 7 8 c
ATOM 7 3 7 5 O ALA A 9 8 7 - 1 8 .. 7 6 8 6 2 ., 5 4 0 - 2 3 . 7 3 8 1 ,. 0 0 5 7 ,. 6 4 0
ATOM 7 3 7 6 CB ALA A 9 8 7 - 1 9 .. 4 0 4 6 5 ., 0 2 0 - 2 1 ., 7 8 2 1 .. 0 0 5 5 .. 4 6 c
ATOM 7 3 7 7 N TYR A 9 8 8 - 2 0 ., 7 3 1 6 2 . .31 8 - 2 2 ., 6 4 8 1 ,. 0 0 5 5 ., 7 8 M

ATOM 7 3 7 8 CA T Y A 9 8 8 - 2 0 .. 6 4 4 6 0 ., 8 6 8 5 9 0 1 ,. 0 0 6 3 ,. 2 9 c
ATOM 7 3 7 9 c TYR A 9 8 8 - 2 0 .. 7 5 9 6 0 ., 2 9 8 - 2 3 . 9 9 8 1 ,. 0 0 6 1 ,. 5 0 c
ATOM 7 3 8 0 0 TYR A 9 8 8 - ., 8 7 4 5 9 . 5 6 7 - 2 4 ., 4 6 1 1 ,. 0 0 5 6 ., 9 5 0
ATOM 7 3 8 1 CB TYR A 9 8 8 - 2 1 .. 7 3 3 6 0 ., 2 9 2 - 2 1 ., 6 7 4 1 ,. 0 0 6 0 .. 7 5 c
ATOM 7 3 8 2 CG TYR A 9 8 8 - 2 1 .. 9 6 1 5 8 ., 7 9 9 - 2 1 .. 8 5 4 1 ,. 0 0 5 9 ,. 8 2 c
ATOM 7 3 8 3 I YR A 9 8 8 - 2 1 , 0 3 3 5 7 .. 8 8 0 - 2 1 ., 4 0 4 1 ,. 0 0 6 1 .. 7 6 c
ATOM 7 3 8 4 CD2 TYR A 9 8 8 - 2 3 .. 1 1 0 5 8 .. 3 2 0 - 2 2 ., 4 7 6 1 ,. 0 0 6 1 .. 1 0 c
ATOM 7 3 8 5 C TYR A 9 8 8 - . 2 2 9 5 6 ., 5 3 8 - . 5 6 9 1 ,. 0 0 6 4 ,. 5 6 c
ATOM 7 3 8 6 CE2 TYR A 9 8 8 - 2 3 .. 3 1 4 5 6 ., 9 7 4 - 2 2 ., 6 4 6 1 .. 0 0 6 1 .. 9 6 c
ATOM 7 3 8 7 C TYR A 9 8 8 - 2 2 ., 3 7 1 5 6 .. 0 8 9 - 2 2 ., 1 9 1 1 ,. 0 0 6 4 .. 1 0 c
ATOM 7 3 8 8 OH TYR A 9 8 8 . 5 6 1 5 4 ., 7 4 1 . 352 1 ,. 0 0 6 5 ,. 7 7 0
ATOM 7 3 8 9 LEU A 9 8 9 - 2 1 .. 8 5 8 6 0 ., 6 6 2 - 2 4 .. 6 6 2 1 .. 0 0 5 6 .. 0 3 M
ATOM 7 3 9 0 CA. L A 9 8 9 - 2 2 ., 1 3 4 6 0 . 2 6 3 - 2 6 ., 0 3 9 1 ,. 0 0 5 8 .. 0 8 c
ATOM 7 3 9 C LE A 9 8 9 - 2 1 .. 0 0 1 6 0 ., 6 4 1 - 2 6 .. 982 1 ,. 0 0 6 1 ,. 8 4 c
ATOM 7 3 9 2 O LEU A 9 8 9 - 2 0 .. 7 6 0 5 9 ., 9 7 2 - 2 7 .. 9 7 7 1 ,. 0 0 6 6 ,. 8 0 0
ATOM 7 3 9 3 CB LEU A 9 8 9 - 2 3 ., 4 3 1 6 0 . 8 9 6 - 2 6 ., 5 1 8 1 ,. 0 0 5 2 .. 6 1 c
ATOM 7 3 9 4 CG LEU A 9 8 9 - 2 4 .. 6 3 3 6 0 ., 6 5 9 - 2 5 ., 6 1 5 1 ,. 0 0 5 9 .. 5 9 c
ATOM 7 3 9 5 CD1 LEU A 9 8 9 - 2 5 .. 8 4 5 6 1 ., 4 5 3 - 2 6 .. 1 0 0 1 ,. 0 0 5 0 ,. 9 7 c
ATOM 7 3 9 6 CD2 LEU A 9 8 9 - 2 4 ., 9 3 7 5 .. 1 7 3 - 2 5 ., 5 3 4 1 ,. 0 0 5 4 .. 5 5 c
ATOM 7 3 9 7 K A A 9 9 0 - 2 0 .. 3 0 5 6 1 .. 7 2 0 - 2 6 ., 6 6 9 1 ,. 0 0 5 9 .. 5 8 K
ATOM 7 3 9 8 CA A.S A 9 9 0 - 1 9 . 2 8 6 2 ., 1 4 9 - 2 7 . 5 1 3 1 ,. 0 0 5 8 ,. 1 3 c
ATOM 7 3 9 9 C ASM A 9 9 0 - 1 8 ., 0 7 8 6 1 .. 1 5 8 - 2 7 ., 4 4 7 1 ,. 0 0 6 1 .. 7 6 c
ATOM 7 4 0 0 O ASM A 9 9 0 - 1 7 ., 5 2 2 6 0 .. 7 9 2 - 2 8 ., 4 6 9 1 ,. 0 0 6 2 .. 4 9 0
ATOM 7 4 0 1 CB A.SM A 9 9 0 - 1 8 . 7 4 8 6 3 ., 5 4 1 - 2 7 . 1 0 1 ,. 0 0 5 4 ,. 6 6 c
ATOM 7 4 0 2 CG ASM A 9 9 0 - 1 9 .. 1 8 1 6 4 ., 5 8 0 - 2 8 .. 0 8 0 1 .. 0 0 6 2 .. 9 2 c
ATOM 7 4 0 3 OD1 ASM A 9 9 0 - 1 8 ., 4 6 1 6 4 .. 882 - 2 9 ., 0 2 7 1 ,. 0 0 6 5 .. 8 4 0
ATOM 7 4 0 4 KD2 AS A 9 9 0 - 2 0 .. .38 6 6 5 ., 1 2 7 - 2 7 .. 882 1 ,. 0 0 6 5 ,. 2 5 K

ATOM 7 4 0 5 ALA A 9 9 1 - 1 7 .. 7 3 8 6 0 ., 7 2 3 - 2 6 .. 2 3 9 1 .. 0 0 6 0 .. 0 9 M
ATOM 7 4 0 6 CA. ALA A 9 9 1 - ., 6 5 4 5 9 . 7 7 2 - 2 6 ., 0 6 1 1 ,. 0 0 6 0 .. 8 5 c
ATOM 7 4 0 7 C ALA A 9 9 1 - 1 7 .. 0 2 3 5 8 ., 4 1 2 - 2 6 .. 682 1 ,. 0 0 6 5 ,. 2 4 c
ATOM 7 4 0 8 O ALA A 9 9 1 - 1 6 .. 2 1 0 5 7 ., 7 8 6 - 2 7 .. 3 6 4 1 ,. 0 0 5 9 ,. 4 2 0
ATOM 7 4 0 9 CB ALA A 9 9 1 - ., 3 2 6 5 9 . 6 2 3 - 2 4 ., 602 1 ,. 0 0 5 3 .. 0 3 c
ATOM 7 4 1 0 K VAL A 9 9 2 - 1 8 .. 2 6 2 5 7 ., 9 8 3 - 2 6 ., 4 3 9 1 ,. 0 0 7 0 .. 0 3 K
ATOM 7 4 1 CA VAL A 9 9 2 - 1 8 . 8 2 4 5 6 ., 7 7 0 - 2 7 . 0 3 5 1 ,. 0 0 6 8 ,. 4 8 c
ATOM 7 4 1 2 C VAL A 9 9 2 - 1 8 ., 6 8 6 5 6 .. 8 0 7 - 2 8 ., 552 1 ,. 0 0 7 0 .. 4 c
ATOM 7 4 1 3 O VAL A 9 9 2 - 1 8 ., 0 2 9 5 5 .. 9 4 6 - 2 9 ., 1 3 4 1 ,. 0 0 6 8 .. 4 0 0
ATOM 7 4 4 CB VAL A 9 9 2 - 2 0 . .32 5 5 6 ., 5 7 9 - 2 6 . 6 5 9 1 ,. 0 0 7 0 ,. 1 2 c
ATOM 7 4 1 5 CGI VAL A 9 9 2 - 2 1 .. 0 0 8 5 5 ., 5 7 9 - 2 7 ., 5 9 7 1 .. 0 0 6 3 .. 7 5 c
ATOM 7 4 1 6 CG2 VAL A 9 9 2 - 2 0 ., 4 5 9 5 6 .. 1 1 9 - 2 5 ., 2 1 2 1 ,. 0 0 6 9 .. 2 0 c
ATOM 7 4 1 7 K VAL A 9 9 3 - 1 .. 2 8 3 5 7 ., 8 1 4 - 2 9 .. 1 9 1 1 ,. 0 0 6 5 ,. 4 5 K

ATOM 7 4 1 8 CA VAL A 9 9 3 - 1 9 ., 1 9 9 5 7 ., 9 2 6 - 3 0 .. 6 4 1 1 .. 0 0 6 6 .. 9 1 c
ATOM 7 4 1 9 C VAL A 9 9 3 - 7 ., 7 5 4 5 8 . 1 6 3 -.3 ., 1 2 1 1 ,. 0 0 6 9 .. 3 c
ATOM 7 4 2 0 O VAL A 9 9 3 - 1 7 .. .33 6 5 7 ., 6 2 8 -32 .. 1 3 6 1 ,. 0 0 6 7 ,. 2 4 0
ATOM 7 4 2 1 CB VAL A 9 9 3 - 2 0 .. 1 3 5 5 9 ., 0 3 8 - 3 1 .. 1 5 3 1 ,. 0 0 6 7 ,. 8 3 c
ATOM 7 4 2 2 CGI VAL A 9 9 3 - ., 9 5 7 5 9 . 2 7 3 -.32 ., 6 4 0 1 ,. 0 0 6 6 .. 0 6 c
ATOM 7 4 2 3 CG2 VAL A 9 9 3 - 2 1 ., 5 8 8 5 8 ., 6 6 2 - 3 0 ., 8 6 3 1 ,. 0 0 6 8 .. 1 6 c
ATOM 7 4 2 4 GLY A 9 9 4 - 1 6 .. 9 7 5 5 8 . 9 7 - 3 0 .. 3 7 4 1 ,. 0 0 6 7 ,. 9 5 M
ATOM 7 4 2 5 CA GLY A 9 9 4 - 1 5 ., 6 3 3 5 .. 2 4 9 -.3 0 ., 8 1 7 1 ,. 0 0 6 6 .. 2 9 c
ATOM 7 4 2 6 C GLY A 9 9 4 - 1 ., 7 4 8 5 8 .. 0 2 3 - 3 0 ., 9 2 1 1 ,. 0 0 7 2 .. 3 5 c
ATOM 7 4 2 7 O GLY A 9 9 4 - 1 3 . 9 6 7 5 7 ., 8 6 0 - 3 1 . 8 5 9 1 ,. 0 0 7 ,. 3 5 0
ATOM 7 4 2 8 N THR A 9 9 5 - 4 ., 8 8 4 5 7 .. 1 5 2 - 2 9 ., 9 3 6 1 ,. 0 0 7 1 .. 5 1 M
ATOM 7 4 2 9 CA THR A 9 9 5 - 1 4 ., 0 0 9 5 6 .. 0 0 8 - 2 9 ., 7 8 3 1 ,. 0 0 6 9 .. 3 2 c
ATOM 7 4 3 0 C THR A 9 9 5 - 1 4 . 3 9 5 5 4 ., 8 5 3 - 3 0 . 7 1 2 1 ,. 0 0 7 ,. c
ATOM 7 4 3 1 O THR A 9 9 5 - 1 3 ., 5 4 1 5 4 ., 2 2 5 - 3 1 ., 3 4 6 1 .. 0 0 6 8 .. 5 9 0
ATOM 7 4 3 2 CB THR A 9 9 5 - 1 4 ., 0 6 1 5 5 . 5 3 4 - 2 8 ., 3 5 5 1 ,. 0 0 7 2 .. 0 6 c
ATOM 7 4 3 3 OG1 T R A 9 9 5 - 1 5 .. 4 4 1 5 5 ., 4 0 2 - 2 7 .. 9 8 4 1 ,. 0 0 6 9 ,. 1 0 0
ATOM 7 4 3 4 CG2 THR A 9 9 5 - 1 3 .. 4 0 5 5 6 ., 5 5 8 - 2 7 .. 4 4 5 1 .. 0 0 6 8 .. 9 1 c
ATOM 7 4 3 5 N ALA A 9 9 6 - 1 5 ., 6 9 6 5 4 . 5 8 4 -.3 0 ., 7 5 8 1 ,. 0 0 .. 4 0 M



ATOM 7436 CA ALA. A 996 -16 285 53 599 -31 654 1 00 71 5 6 c
ATOM 74 37 C ALA A 996 - 998 5 3 901 -33 126 1 00 75 58 C

ATOM 7438 O ALA A 996 - 5 780 52 997 -33 9.32 1 0 79 08 0

ATOM 7439 CE ALA. A 996 -17 792 53 528 -31 42 9 1 00 70 2 9 c
ATOM 7440 N LEU A 997 - 0 55 175 -3.3 485 I 00 73 8

ATOM 7441 CA LE A 997 -15 82 5 55 543 -34 876 1 0 72 77 c
ATOM 7442 c LEU A 997 -14 359 55 494 -3 269 1 00 74 11 c
ATOM 7443 0 LEU A 997 -14 039 55 3 . 0 -3 6 436 I 00 78 .38 0

ATOM 7444 CB LEU A 997 -1 405 5 6 92 7 -35 153 1 00 8 58 c
ATOM 7445 CG LEU A 997 -1 615 5 6 891 -3 6 083 1 00 75 40 c
ATOM 7446 I LEU A 997 -18 647 57 937 -35 698 I 00 73 6 c
ATOM 7447 CD2 LEU A 997 -17 164 57 078 -37 530 1 00 77 88 c
ATOM 7448 LE A 998 -13 460 55 654 -34 .3 . 1 00 70 2 6

ATOM 7449 CA LE A 998 - 2 058 55 602 -34 655 1 00 70 08 c
ATOM 7450 C ILE A 998 -11 563 54 176 -34 452 1 00 76 c
ATOM 7451 O ILE A 998 -10 404 5.3 868 -34 7.34 1 0 76 8 0

ATOM 7452 CB ILE A 998 -11 228 5 6 591 -33 82 7 1 00 72 91 c
ATOM 7453 CGI ILE A 998 - 9 994 57 04 7 -34 6 8 I 00 79 2 c
ATOM 7454 CG2 ILE A 998 -10 883 5 6 000 -32 451 1 0 77 0 c
ATOM 7455 CD1 ILE A 998 - 8 670 5 6 57 3 -34 060 1 00 80 7 c
ATOM 7456 N LYS A 999 -12 450 53 30 6 -3.3 965 I 00 74 53 N

ATOM 74 57 CA LYS A 999 -12 113 51 891 -33 776 1 00 79 2 3 c
ATOM 7458 c LYS A 999 -12 629 51 0 1 -34 947 1 00 77 32 c
ATOM 7459 0 LYS A 999 -11 874 50 259 -35 522 I 00 77 2 5 0

ATOM 74 60 CB LYS A 999 -12 670 51 373 -32 445 1 00 78 0 c
ATOM 74 61 CG LYS A 999 - 708 0 486 -31 647 1 00 8.3 78 c
ATOM 7462 C LYS A 999 -12 87 50 .33 9 -.30 6 I 00 91 65 c
ATOM 74 63 CE LYS A 999 -11 94 5 48 936 -2 9 623 1 00 92 38 c
ATOM 74 64 Z LYS A 999 - 840 48 64 9 -2 8 44 7 1 00 77 6

ATOM 74 65 LYS A1000 -13 907 51 204 -3 5 297 1 00 76 80

ATOM 74 66 CA LYS A1000 - 4 452 50 599 -3 6 512 1 00 77 87 c
ATOM 7467 C LYS A1000 -13 58 6 50 978 -37 709 1 0 78 96 c
ATOM 74 68 O LYS A1000 - 2 983 50 119 -38 350 1 00 81 00 0

ATOM 74 69 CB LYS A.1000 - 5 90 3 5 03 7 -.3 6 747 I 00 75 0 c
ATOM 7470 TYR AlOOl -13 5.13 52 277 -37 985 1 0 79 8 6

ATOM 7471 CA TYR AlOOl -12 693 52 802 -3 9 071 1 00 78 2 5 c
ATOM 7472 C TYR A OO -1.1 483 53 585 -38 564 I 00 76 8 9 c
ATOM 7473 O TYR AlOOl -11 608 54 749 -38 229 1 00 79 2 0

ATOM 7474 CB TYR A OO -13 5.13 3 72 3 -3 9 969 1 00 74 78 c
ATOM 7475 CG YR AlOOl - 4 937 53 2 92 -40 236 I 00 79 4 c
ATOM 7476 CD1 TYR AlOOl - 216 52 133 -40 960 1 00 77 45 c
ATOM 747 7 CD2 TYR A OO - 6 004 4 074 -3 9 8 . 2 1 00 7.3 7 c
ATOM 7478 CE1 TYR AlOOl -16 526 51 750 -41 229 1 00 76 04 c
ATOM 7479 CE2 TYR AlOOl -17 314 5 3 703 -40 07 6 1 00 81 12 c
ATOM 7480 C TYR AlOOl - 7 571 52 538 -40 783 1 0 8 3 9 c
ATOM 7481 OH TYR AlOOl -18 873 52 168 -41 042 1 00 79 2 6 0

ATOM 7482 O PRO A1002 - 8 668 54 488 -40 403 I 00 76 90 0

ATOM 7483 PRO A1002 -10 .308 52 954 -38 499 1 0 78 53

ATOM 7484 CA PRO A1002 - 9 133 53 767 -38 173 1 00 7 12 c
ATOM 7485 C PRO A1002 - 8 838 54 830 -3 9 235 I 00 75 4 c
ATOM 7486 CB PRO A1002 - 8 018 52 731 -38 096 1 00 77 13 c
ATOM 7487 CG PRO A1002 - 8 731 51 47 3 -37 669 1 00 73 2 6 c
ATOM 7488 C PRO A1002 -10 045 51 50 9 -.38 374 I 00 74 04 c
ATOM 7489 O LYS A1003 ... y 112 58 969 -38 096 1 00 78 2 6 0

ATOM 74 90 LYS A100.3 - 8 8 . 5 5 6 04 -38 824 1 00 87 8

ATOM 74 91 CA LYS A1003 - 8 537 57 246 -.3 9 7 6 I 00 82 4 6 c
ATOM 74 92 C LYS A1003 - 8 336 58 585 -38 971 1 00 82 0 c
ATOM 74 93 CB LYS A100.3 - 9 652 7 406 -40 758 1 00 76 42 c
ATOM 74 94 CG LYS A1003 -10 868 58 22 0 -40 326 1 00 78 72 c
ATOM 7495 CD LYS A1003 -11 568 57 604 -3 9 133 1 00 74 c
ATOM 7496 CE LYS A1003 -12 890 58 271 -38 85 1 0 70 0 c
ATOM 74 97 LYS A1003 -13 908 57 907 -3 9 864 1 00 72 37

ATOM 7498 O LEU A.1004 - 5 586 60 732 -40 77 I 00 82 78 0



ATOM 7499 LEU A1004 --7 250 59 271 -39 305 1 00 82 42

ATOM 7500 CA LEU A1004 027 60 642 -38 876 1 00 77 53 C
ATOM 7501 C LE A1004 -6 422 61 331 -40 095 1 0 81 46 C
ATOM 7502 CB LEU A1004 --6 123 0 717 -37 644 1 00 74 30 c
ATOM 7503 CG LEU A1004 -5 504 59 447 -.37 037 1 00 8 49 C

ATOM 7504 G LE A1004 -6 506 58 52 9 -36 331 1 0 80 84 C
ATOM 7505 CD2 LEU A1004 -4 386 59 827 -36 073 1 00 78 45 c
ATOM 7506 O GLU A 00 -9 713 63 761 -.3 9 707 1 00 77 3 0
ATOM 7507 GLU A100 5 -6 783 2 581 -40 387 1 00 76 5

ATOM 7508 CA GLU A1005 304 3 555 -39 436 1 00 80 24 c
ATOM 7509 C GLU A1005 -8 764 3 445 -.38 981 1 00 84 88 c
ATOM 7510 CB GLU A100 5 -7 093 959 -40 009 1 00 85 55 c
ATOM 7511 O SER A100 6 -9 931 64 059 -34 625 1 00 70 8 0
ATOM 7512 SER A100 6 --8 894 62 974 -37 747 1 00 81 21

ATOM 7513 CA SER A100 6 --10 01 63 250 -36 880 1 00 88 C
ATOM 7514 C SER A100 6 -9 .363 63 425 -3 510 1 0 69 48 C
ATOM 7515 CB SER A100 6 -11 053 62 132 -36 895 1 00 72 0 c
ATOM 7516 OG SER A100 6 -12 354 2 652 -.3 6 666 1 00 76 46 0
ATOM 7517 O GLU A1007 -6 .38 9 64 724 -3 670 1 0 73 79 0
ATOM 7518 GLU A1007 -8 159 62 864 -3 357 1 00 42

ATOM 7519 CA. GLU A 00 -7 303 63 114 -.34 197 1 00 66 4 C
ATOM 7520 C GLU A1007 -6 487 356 -34 510 1 00 66 52 C
ATOM 7521 CB GLU A1007 -6 395 61 914 -33 889 1 00 61 66 c
ATOM 7522 O P E A1008 -2 866 66 080 -.33 715 1 00 61 28 0
ATOM 7523 PHE A1008 -5 913 65 014 -33 503 1 00 68 18
ATOM 7524 CA PHE A1008 -5 290 66 32 9 -33 722 1 00 6 70 c
ATOM 75 5 C PHE A1008 -3 892 66 230 -.34 374 1 00 61 21 c
ATOM 7526 CB PHE A1008 -5 225 122 -32 400 1 00 62 02 c
ATOM 7527 CG PHE A1008 -4 503 8 447 -32 515 1 00 6 48 c
ATOM 7528 CD1 PHE A1008 -3 181 68 575 -32 106 1 00 61 73 c
ATOM 7529 CD2 PHE A1008 -5 139 69 556 -33 045 1 00 61 58 c
ATOM 7530 C PHE A1008 -2 508 69 780 -32 223 1 0 60 03 c
ATOM 7531 CE2 PHE A1008 -4 470 70 773 -33 165 1 00 3 69 c
ATOM 7532 c PHE A1008 -3 154 70 884 -.32 754 1 00 62 73 c
ATOM 7533 0 GLY A10.30 -12 657 57 536 -57 259 1 0 87 52 0
ATOM 7534 GLY A1030 -10 361 59 616 -57 240 1 00 0 29
ATOM 7535 CA. GLY A1030 -10 3 58 165 -57 171 1 00 92 8 c
ATOM 7536 C GLY A1030 -11 633 57 595 -5 6 588 1 00 92 8 c
ATOM 7537 O LYS A 0.3 -14 094 7 683 -52 902 1 00 97 60 0
ATOM 7538 N LYS A1031 - 1 575 57 169 -55 330 1 00 96 43 N
ATOM 7539 CA LYS A1031 -12 762 56 694 -54 628 1 00 93 17 C
ATOM 7540 C LYS A 0.3 -13 425 7 861 -53 9 1 00 9 79 c
ATOM 7541 CB LYS A1031 -12 414 55 599 -53 622 1 00 5 25 c
ATOM 7542 O ALA A1032 -16 051 60 527 -53 070 1 00 99 71 0
ATOM 7543 ALA A10.32 -13 2 59 058 -54 459 1 0 98 13
ATOM 7544 CA ALA A1032 -13 837 0 260 -53 938 1 00 94 53 c
ATOM 7545 C ALA A1032 -15 348 60 120 -53 993 1 00 98 04 C
ATOM 7546 CB ALA A10.32 -13 382 61 479 -54 721 1 0 97 40 C
ATOM 7547 O THR A1033 -18 764 58 713 -53 399 1 00 8 03 O
ATOM 7548 N THR A1033 -15 845 59 537 -55 077 1 00 98 5 N
ATOM 7549 CA THR A1033 -17 272 59 272 -55 196 1 00 98 55 C
ATOM 7550 c THR A1033 -1 732 58 430 -5 013 1 00 8 63 c
ATOM 75 1 CB THR A1033 - 7 619 58 546 -56 515 1 00100 04 c
ATOM 7552 OG1 THR A1033 -17 181 59 334 -57 631 1 00104 11 0
ATOM 7553 CG2 THR A10.33 -19 123 8 322 -56 621 1 00 93 00 c
ATOM 7554 O ALA A1034 - 7 720 57 052 -50 295 1 00 97 27 0
ATOM 7555 ALA A1034 -16 942 5 407 -53 694 1 00 98 0

ATOM 7556 CA ALA A10.34 -1 224 56 512 -52 574 1 00 9 08 c
ATOM 7557 c ALA A1034 -16 937 57 184 -51 236 1 00 7 89 c
ATOM 7558 CB ALA A1034 -16 416 55 229 -52 701 1 00 96 61 c
ATOM 7559 O LYS A10.35 -16 227 60 453 -48 596 1 0 93 02 0
ATOM 7560 LYS A1035 -15 824 57 918 -51 161 1 00 8 96
ATOM 7561 CA. LYS A 03 -15 435 58 636 -49 942 1 00 96 54 c



ATOM 7562 c LYS A1035 16..407 59..753 -4 9 ..587 1 ..00 95..20 c

ATOM 7563 CB LYS A1035 4 .,022 59..204 --50.,076 1 ,.00 96..03 C

ATOM 7564 CG LYS A1035 12 ..918 58.,179 -4 9 ..823 ,.00 99, c
ATOM 7565 CD LYS A1035 12..267 58.,374 -48 ..453 1 ..00 99..42 c

ATOM 7566 CE LYS A 03 13.,2 58. 006 -47 .,315 1 ,.00 92 ..80 c
ATOM 7567 LYS A 10.3 12 ..711 58.,480 -45 ..995 1 ,.00 86,.31 N
ATOM 7568 O TYR A1036 20. 741 60.,109 -4 9 ..116 1 ,.00 94 ,.68 O

ATOM 7569 N TYR A 036 17 .,437 59. 898 -50.,4 3 1 ,.00 95..19 N

ATOM 7570 CA TYR A103 6 18..617 60.,692 -50.,118 1 ,.00 93..52 C

ATOM 7571 c TYR A1036 19..535 59.,871 -4 9 ..190 1 ,.00 94 ,.20 c
ATOM 7572 CB TYR A103 6 19.,294 61..086 -51.,446 1 ,.00 94 ..6 c
ATOM 7573 CG TYR A103 6 20.,533 61..963 -51.,391 1 ,.00 94 ..97 c
ATOM 7574 GDI TYR A103 6 20. 456 63.,297 -51. 023 1 ,.00 89 ,.72 c
ATOM 7575 C D 2 TYR A1036 21.,777 61.,461 -51.,766 1 ..00 97 ..60 c

ATOM 7576 CEl TYR A1036 21.,585 64..092 -50.,993 1 ,.00 85..31 c
ATOM 7577 CE2 TYR A1036 .909 62.,250 -51..740 1 ,.00 92 ,.54 c
ATOM 7578 C TYR A1036 22..806 63.,563 -51..354 1 ..00 91 ..19 c

ATOM 7579 OH TYR A 036 23.,935 64. .34 8 -5 .,333 1 ,.00 ..92 0

ATOM 7580 O PHE A10.37 20 ..594 58.,129 -45 ...305 1 ,.00 94 ,.00 0
ATOM 7581 N PHE A1037 18..935 58.,917 -48 ..466 1 ,.00 95,.50 N

ATOM 7582 CA. PHE A 03 19.,651 58. 034 -47 .,531 1 ,.00 95..03 c
ATOM 7583 C PHE A1037 19.,866 58.,667 -4 6 .,150 1 ,.00 98..88 c
ATOM 7584 CB PHE A1037 18..908 56.,705 -47 ..377 1 ,.00 92 ,.95 c
ATOM 7585 CG PHE A1037 17 .,854 56..693 -46.,287 1 ,.00 98..69 c
ATOM 7586 CD1 PHE A1037 17 .,735 55..593 -4 5 .,446 1 ,.00 99..48 c
ATOM 7587 CD2 PHE A1037 16. 959 57 .,742 -46. 12 6 1 ,.00 97 ,.85 c
ATOM 7588 CEl PHE A1037 16.,768 55..5 1 -44 .,452 1 ,.00 93..70 c
ATOM 7589 CE2 PHE A1037 15.,997 57..705 -4 5 .,122 1 ,.00 97 ..68 c
ATOM 7590 C PHE A1037 15. 902 56.,603 -44 .292 1 ,.00 95 ,.91 c
ATOM 7591 PHE A1038 19.,216 59.,809 -4 5 .,933 1 ..00 96..94 N

ATOM 7592 CA PHE A1038 19., 60..652 -44 .,781 1 ,.00 91 ..91 c
ATOM 7593 C P E A10.38 20 ..991 60.,958 -44 ..781 1 ,.00 95,.30 c
ATOM 7594 O PHE A1038 21..576 61.,261 -43 ..737 1 ..00 97 ..94 0
ATOM 7595 CB PHE A 038 18.,684 61. 962 -44 .,82 3 1 ,.00 86...30 c
ATOM 7596 CG P E A10.38 17 ..190 61.,791 -44 ..648 1 ,.00 82 ,.33 c
ATOM 7597 CD2 PHE A1038 16..641 61.,578 -4 3 ..397 1 ,.00 8 ,.62 c

ATOM 7598 CD1 PHE A 038 16.,335 61. 887 -45 .,72 9 1 ,.00 8 ..27 c
ATOM 7599 CE2 PHE A1038 15.,269 61.,442 -4 3 .,238 1 ,.00 74 ..52 c
ATOM 7600 C PHE A1038 14 .965 61.,748 -45. 569 1 ,.00 82 ,.04 c
ATOM 7 01 C PHE A1038 14 .,434 61..52 9 -44 .,322 1 ,.00 73..28 c
ATOM 7602 O TYR A1039 25.,046 60..701 -4 5 .,010 1 ,.00 98..32 0

ATOM 7603 N TYR A103 9 .596 60.,873 -45. 966 1 ,.00 93 ,.19 N
ATOM 7604 CA TYR A1039 23.,000 61.,215 -4 6 .,165 1 ..00 98..12 c

ATOM 7605 C TYR A1039 23.,936 60..305 -4 5 .,375 1 ,.00 95..65 c
ATOM 7606 CB TYR A10.3 9 23...34 9 61.,161 -47 ..656 1 ,.00 93,. 0 c
ATOM 7607 SER A104 0 23..491 59.,086 -4 5 ..106 1 ..00 95..15 N

ATOM 7608 CA. SER A 040 24.,3 3 58. 165 -44 .,340 1 ,.00 99.,39 C

ATOM 7609 C SER A104 0 23..448 57.,206 -43 ..547 1 ,.00 98,.15 C
ATOM 7610 O SER A1040 23..385 57.,284 -42..318 1 ,.00 98,.64 O

ATOM 7611 CB SER A 040 25 .,266 57. 379 -45 .,261 1 ,.00 ..70 c
ATOM 7612 OG SER A104 0 24.,566 56.,422 -4 6 .,048 1 ,.00 97 .. 1 0

ATOM 7613 N ASN A1041 22 ..748 56.,346 -44 ..282 1 ,.00 96,.36 N
ATOM 7614 CA ASN A1041 22.,200 55..090 -43 .,768 1 ,.00 98..07 C

ATOM 7615 C A S A1041 21.,459 55..152 -42.,432 1 ,.00 98..49 C
ATOM 7616 O ASN A 0 .417 54 .,147 -41 .701 1 ,.00 9 ,.25 O

ATOM 7617 CB ASN A1041 21.,271 54..473 -44 .,823 1 ,.00 98..89 C
ATOM 7618 CG ASN A1041 21.,308 52..954 -44 .,820 1 ,.00 95..33 C

ATOM 7619 OD1 ASN A 0 20. 272 52.,299 -44 .931 1 ,.00 97 ,.43 O
ATOM 7620 ND2 ASN A1041 22.,507 52.,387 -44 .,691 1 ..00 93..05 N

ATOM 7621 LE A1042 20.,881 56..311 -42.,107 1 ,.00 97 ..58 N

ATOM 7622 CA LE A104 2 20 ..112 56.,438 -40 ..869 1 ,.00 90,.58 C

ATOM 7623 c ILE A104 2 21..042 56.,325 -3 9 ..667 1 ..00 89..52 c

ATOM 7624 O ILE A1042 20.,62 0 55. 942 -.38.,580 1 ,.00 93..96 0



ATOM 7 6 2 5 CB LE A1 0 4 2 - 1 9 .. 3 0 5 5 7 .. 7 6 2 - 4 0 .. 8 1 1 1 .. 0 0 9 4 .. 4 8 c
ATOM 7 6 2 6 CGI LE A1 0 4 2 --2 0 ., 0 3 8 5 8 .. 8 9 4 - ., 5 4 0 1 ,. 0 0 9 5 .. 9 0 c
ATOM 7 6 2 7 CG2 ILE A1 0 4 2 - 7 .. 9 3 5 7 ., 5 6 4 - 4 1 .. 4 ,. 0 0 9 ,. 8 4 c
ATOM 7 6 2 8 GDI ILE A1 0 4 2 - 2 1 .. 1 9 4 5 9 . 5 0 9 - 4 0 .. 7 7 6 1 .. 0 0 9 0 .. 7 7 c
ATOM 7 6 2 9 N MET A1 0 4 3 - 2 2 ., 3 6 5 6 . 6 3 6 -.3 9 ., 8 7 2 ,. 0 0 8 9 ., 2 6 N
ATOM 7 6 3 0 CA ME A1 0 4 3 - 2 3 .. 3 1 2 5 6 ., 4 4 9 - 3 8 .. 8 2 9 ,. 0 0 9 4 ,. 0 2 c
ATOM 7 6 3 1 c MET A1 0 4 3 - 2 4 .. 2 1 3 5 5 ., 2 6 3 - 3 9 .. 1 5 9 1 ,. 0 0 9 5 ,. 3 5 c
ATOM 7 6 3 2 0 MET A . 0 4 3 - 2 5 ., 2 4 6 5 5 . 0 5 8 -.3 8 ., 5 2 1 ,. 0 0 ., 7 9 0
ATOM 7 6 3 3 CB ME A1 0 4 3 - 2 4 .. 1 4 8 5 7 . 7 1 8 - 3 8 . 6 4 0 1 ,. 0 0 9 6 .. 3 8 c
ATOM 7 3 4 CG MET A1 0 4 3 - 2 4 .. 3 2 4 5 8 ., 1 2 4 - 3 7 .. 1 8 1 1 ,. 0 0 9 3 ,. 8 3 c
ATOM 7 6 3 5 MET A 0 4 3 - 2 2 ., 7 5 6 5 8 .. .3 6 0 -.3 6 ., 2 9 5 I ,. 0 0 9 3 .. 0 7 s
ATOM 7 6 3 6 CE ME A1 0 4 3 - 2 3 .. 3 8 0 5 8 .. 8 7 3 - 3 4 . 6 9 8 1 ,. 0 0 8 5 .. 5 8 c
ATOM 7 6 3 7 N ASN A 0 4 4 - 2 3 . 8 5 4 ., 4 8 5 - 4 0 . 1 6 2 1 ,. 0 0 9 ,. 4 2 N
ATOM 7 6 3 8 CA ASN A1 0 4 4 - 2 4 .. 5 6 2 5 3 . 2 9 1 - 4 0 .. 5 4 0 1 .. 0 0 9 4 .. 6 0 c
ATOM 7 6 3 9 C ASN A1 0 4 4 - 2 4 ., 0 8 7 5 2 .. 0 5 9 - 3 9 ., 7 6 0 1 ,. 0 0 8 5 .. 5 8 C
ATOM 7 6 4 0 O AS A1 0 4 4 - 2 4 .. 9 0 3 5 1 ., 2 5 0 - 3 9 .. 3 2 3 1 ,. 0 0 8 0 ,. 2 1 0
ATOM 7 6 4 1 CB ASN A1 0 4 4 - 2 4 .. 4 6 6 5 3 . 0 4 9 - 4 2 .. 0 5 5 1 .. 0 0 9 5 .. 2 1 c
ATOM 7 6 4 2 CG ASN A . 0 4 4 - 2 5 ., 3 5 4 5 4 . 0 0 6 - 4 2 ., 8 6 5 1 ,. 0 0 9 5 ., 2 2 c
ATOM 7 6 4 3 OD1 AS A1 0 4 4 - 2 5 .. 9 5 4 5 4 ., 9 3 3 - 4 2 .. .31 4 1 ,. 0 0 9 8 ,. 0 1 0
ATOM 7 6 4 4 D2 ASN A1 0 4 4 - 2 5 .. 4 3 7 5 3 ., 7 7 8 - 4 4 .. 1 7 5 1 ,. 0 0 9 ,. 8 1 N
ATOM 7 6 4 5 O PHE A . 0 4 5 - 2 2 ., 5 2 4 4 9 . 7 4 0 -.3 6 ., 6 6 2 1 ,. 0 0 8 2 ., 1 6 O
ATOM 7 6 4 6 N PHE A1 0 4 5 - 2 2 .. 7 8 1 5 1 . 9 3 9 - 3 9 . 5 3 6 1 ,. 0 0 8 2 .. 0 9 N
ATOM 7 6 4 7 CA PHE A1 0 4 5 —2 2 .. 2 4 2 5 0 ., 7 9 1 - 3 8 .. 8 0 1 1 ,. 0 0 8 0 ,. 5 2 c
ATOM 7 6 4 8 C PHE A 0 4 5 - 2 2 ., 8 0 6 5 0 .. 6 9 1 -.3 7 ., 3 8 4 I ,. 0 0 8 2 .. 9 5 c
ATOM 7 6 4 9 CB PHE A1 0 4 5 - 2 0 .. 7 2 4 5 0 .. 8 6 8 - 3 8 . 7 2 1 1 ,. 0 0 7 9 .. 3 c
ATOM 7 6 5 0 CG PHE A 0 4 5 - 2 0 . 2 3 7 5 ., 5 9 1 - 3 7 . 5 0 9 1 ,. 0 0 8 7 ,. 2 9 c
ATOM 7 1 CD2 PHE A 0 4 5 - 2 0 ., 3 6 3 5 2 .. 9 6 9 -.3 7 ., 4 1 2 I ,. 0 0 8 8 .. 3 0 c
ATOM 7 6 5 2 CD1 PHE A1 0 4 5 - ., 6 9 3 5 0 .. 9 0 0 - 3 6 ., 4 4 7 1 ,. 0 0 8 8 .. 7 2 c
ATOM 7 6 5 3 CE2 PHE A 0 4 5 - 1 9 . 9 3 0 5 3 ., 6 4 - 3 6 . 2 9 0 1 ,. 0 0 8 3 ,. 8 8 c
ATOM 7 6 5 4 CE1 PHE A1 0 4 5 - 1 9 . ? 5 1 . 5 7 1 - 3 5 . 3 2 2 1 .. 0 0 8 6 .. 8 0 c
ATOM 7 6 5 5 C PHE A1 0 4 5 - ., 3 7 8 5 2 .. 9 4 1 - 3 5 ., 2 4 7 1 ,. 0 0 8 3 .. 1 5 c
ATOM 7 6 5 6 O P E A1 0 4 6 - 2 6 .. 1 4 5 0 ., 3 0 7 - 3 .. 0 3 7 1 ,. 0 0 8 3 ,. 3 0 0
ATOM 7 6 5 7 PHE A1 0 4 6 - 2 3 .. 5 5 6 5 1 . 7 1 4 - 3 6 .. 9 8 3 1 .. 0 0 8 8 .. 5 4 N
ATOM 7 6 5 8 CA. PHE A . 0 4 6 - 2 4 ., 3 0 6 5 1 . 7 3 2 -.3 5 ., 7 3 1 1 ,. 0 0 8 ., 9 3 c
ATOM 7 6 5 9 C P E A1 0 4 6 - 2 5 .. 6 5 6 5 1 ., 0 4 7 - 3 .. 9 5 1 ,. 0 0 8 8 ,. 2 5 c
ATOM 7 6 6 0 CB PHE A1 0 4 6 - 2 4 .. 5 3 6 5 3 ., 1 7 8 - 3 5 .. 2 5 1 1 ,. 0 0 9 0 ,. 3 8 c
ATOM 7 6 6 1 CG PHE A . 0 4 6 - 2 3 ., 5 4 4 5 3 . 6 6 4 -.3 4 ., 2 1 9 1 ,. 0 0 8 ., 4 0 c
ATOM 7 6 62 CD1 PHE A1 0 4 6 - 2 3 .. 0 6 1 5 2 . 8 1 6 - 3 3 . 2 3 4 1 ,. 0 0 8 1 .. 7 8 c
ATOM 7 6 6 3 CD2 PHE A 0 4 6 - 2 3 . 1 7 5 4 ., 9 8 7 - 3 4 . 2 2 7 1 ,. 0 0 8 5 ,. 2 3 c
ATOM 7 6 6 4 C PHE A 0 4 6 - 2 2 ., 6 0 5 3 .. 2 7 4 -.32 ., 2 8 7 I ,. 0 0 8 0 .. 8 0 c
ATOM 7 6 6 5 CE2 PHE A 0 4 6 - 2 2 ., 2 1 2 5 5 .. 4 5 2 - 3 3 ., 2 8 2 1 ,. 0 0 8 3 .. 5 8 c
ATOM 7 6 6 6 C PHE A 0 4 6 - 2 . 7 3 7 5 4 ., 5 9 6 - 3 2 . .31 1 ,. 0 0 8 2 ,. 2 4 c
ATOM 7 6 6 7 O LYS A1 0 4 7 - 2 6 . 8 6 7 4 8 . 6 8 1 - 3 7 .. 6 9 4 1 .. 0 0 8 0 .. 2 5 0
ATOM 7 6 6 8 LYS A 0 4 7 - 2 6 ., 2 8 2 5 1 .. 3 2 1 - 3 7 ., 0 6 5 1 ,. 0 0 9 0 .. 1 6 N
ATOM 7 6 6 9 CA LYS A1 0 4 7 - 2 7 .. 6 7 0 5 0 ., 9 3 3 - 3 7 .. .35 1 ,. 0 0 8 9 ,. 0 3 c
ATOM 7 6 7 0 c LYS A1 0 4 7 - 2 7 .. 8 4 0 4 9 . 4 3 7 - 3 7 .. 5 9 2 1 .. 0 0 8 6 .. 8 3 c
ATOM 7 6 7 1 CB LYS A . . 0 4 7 - 2 8 ., 2 0 7 5 1 . 7 0 9 -.3 8 ., 5 6 3 1 ,. 0 0 8 5 ., 2 2 c
ATOM 7 6 7 2 CG LYS A1 0 4 7 - 2 9 .. 1 0 4 5 2 ., 882 - 3 8 .. 2 3 1 ,. 0 0 8 8 ,. 8 c
ATOM 7 6 7 3 C E LYS A1 0 4 7 - 2 9 .. 2 8 3 5 3 ., 8 2 4 - 3 9 .. 3 9 7 1 ,. 0 0 9 0 ,. 7 7 c
ATOM 7 6 7 4 CE LYS A .1. 0 4 7 - 2 9 ., 8 6 7 5 5 . 1 5 8 -.3 8 ., 9 4 9 1 ,. 0 0 8 ., .3 0 c
ATOM 7 6 7 5 NZ LYS A1 0 4 7 - 2 9 . 6 8 7 5 6 .. 2 1 8 - 3 9 . 9 8 9 1 ,. 0 0 8 8 .. 4 1 N
ATOM 7 6 7 6 O THR A1 0 4 8 - 3 0 .. 3 8 8 4 6 ., 9 7 5 - 3 9 .. 7 8 9 1 ,. 0 0 8 2 ,. 6 6 O
ATOM 7 6 7 7 N THR A 0 4 8 - 2 9 ., 0 9 6 4 .. 0 -.3 7 ., 6 9 4 I ,. 0 0 8 6 .. 9 7 N
ATOM 7 6 7 8 CA THR A1 0 4 8 - 2 9 . 4 0 7 4 7 .. 6 0 3 - 3 7 . 6 8 6 1 ,. 0 0 8 8 .. 3 8 C
ATOM 7 6 7 9 C THR A 0 4 8 - 3 0 . 5 7 8 4 7 ., 2 6 1 - 3 8 . 6 0 5 1 ,. 0 0 8 5 ,. 5 9 C
ATOM 7 6 8 0 CB THR A 0 4 8 - 2 9 ., 7 2 4 7 .. 1 5 1 -.3 6 ., 2 6 0 I ,. 0 0 9 1 .. 8 2 c
ATOM 7 6 8 1 OG1 THR A 0 4 8 - 2 9 ., 6 8 1 4 5 . 7 2 1 - 3 6 ., 1 8 5 1 ,. 0 0 9 6 .. 9 7 0
ATOM 7 6 8 2 CG2 THR A 0 4 8 - 3 1 . 0 8 9 4 7 ., 6 8 0 - 3 5 . 8 2 9 1 ,. 0 0 9 3 ,. 4 c
ATOM 7 6 8 3 O ILE A1 0 6 3 - 2 4 . 2 8 1 4 4 . 3 2 5 - 3 3 . 8 9 4 1 .. 0 0 9 0 .. 3 7 0
ATOM 7 6 8 4 ILE A1 0 6 3 - 2 4 ., 5 9 0 4 2 .. 5 2 3 - 3 6 ., 902 1 ,. 0 0 8 7 .. 4 7 N
ATOM 7 6 8 5 CA ILE A1 0 6 3 - 2 5 .. 2 2 7 4 3 ., 0 0 - 3 .. 6 7 5 1 ,. 0 0 7 8 ,. 7 0 c
ATOM 7 6 8 6 c ILE A1 0 6 3 - 2 4 .. 1 9 0 4 3 . 3 1 1 - 3 4 .. 5 8 9 1 .. 0 0 8 5 .. 8 6 c
ATOM 7 6 8 7 CB ILE A.1. 0 6 3 - 2 6 ., 2 5 8 4 2 . 0 0 7 -.3 5 ., 1 5 1 1 ,. 0 0 77 ., 6 1 c



ATOM 7 6 8 8 CGI LE A1 0 6 3 - 27 3 6 6 1 8 0 5 - 36 1 9 3 1 0 0 8 3 8 1 c
ATOM 7 6 8 9 CG2 LE A 0 6 3 --2 6 8 2 9 4 2 4 6 1 - 3 3 8 2 6 1 0 0 8 7 C
ATOM 7 6 9 0 G LE A1 0 6 3 - 2 7 7 7 6 4 3 0 6 6 - 3 6 9 4 3 1 0 8 5 5 8 c
ATOM 7 6 9 1 O GLU A1 0 6 4 -19 9 6 4 4 2 5 6 2 - 3 8 8 8 1 0 0 8 2 0
ATOM 7 6 9 2 N GLU A 0 6 4 - 2 3 2 0 0 4 2 4 4 0 - 3 4 4 5 3 I 0 0 8 0 4 9 N

ATOM 7 6 9 3 CA GL A1 0 6 4 0 8 4 2 7 6 0 - 3 3 6 7 3 1 0 7 8 2 6 c
ATOM 7 6 9 4 c GLU A1 0 6 4 - 2 0 9 2 8 4 3 2 8 0 - 3 6 1 1 1 0 0 8 2 c
ATOM 7 6 9 5 CB GLU A 0 6 4 - 2 5 8 4 5 3 5 -32 9 0 5 I 0 0 7 3 0 c
ATOM 7 6 9 6 O TH A1 0 6 5 - 1 8 4 8 3 4 5 1 2 6 - 3 3 8 3 1 0 0 7 6 6 7 0
ATOM 7 6 9 7 N THR A1 0 6 5 - 2 1 0 8 0 4 4 5 2 0 - 3 0 9 3 1 0 0 8 8 9 6 N
ATOM 7 6 9 8 CA THR A1 0 6 5 - 2 0 6 4 4 5 1 0 6 - 3 6 0 8 9 I 0 0 8 9 5 C
ATOM 7 6 9 9 C THR A1 0 6 5 - 1 8 7 2 7 4 5 0 8 5 - 3 5 5 8 3 1 0 0 8 1 6 8 C
ATOM 7 7 0 0 CB THR A1 0 6 5 - 2 0 5 4 4 6 5 6 6 - 3 6 4 7 9 1 0 0 8 6 6 c
ATOM 7 7 0 1 OG1 THR A1 0 6 5 -21 9 1 4 4 6 8 2 5 - 36 1 0 8 1 0 0 8 8 3 0
ATOM 7 7 0 2 CG2 THR A 0 6 5 - 2 0 3 8 1 4 6 7 9 9 - 3 8 0 0 0 1 0 0 7 9 7 9 c
ATOM 7 7 0 3 O AS A1 0 6 6 - 602 4 6 2 8 6 - 3 7 7 2 5 1 0 7 7 3 4 0
ATOM 7 7 0 4 ASN A1 0 6 6 - 1 7 7 7 8 4 5 0 0 8 - 36 5 0 9 1 0 0 8 2 6 9 N
ATOM 7 7 0 5 CA. ASN A 0 6 6 - 4 1 5 4 4 6 6 9 - 3 6 4 7 I 0 0 8 2 2 6 C
ATOM 7 7 0 6 C AS A1 0 6 6 - 3 6 2 4 5 5 9 3 - 3 6 7 3 1 1 0 8 4 0 7 C
ATOM 7 7 0 7 CB ASN A1 0 6 6 - 1 6 1 0 8 4 3 2 2 8 - 3 6 5 7 8 1 0 0 9 4 '74 c
ATOM 7 7 0 8 O GLY A 0 6 7 - 1 2 8 3 4 4 4 8 4 2 - 3 8 3 5 0 I 0 0 5 9 0
ATOM 7 7 0 9 GLY A1 0 6 7 - 1 1 8 4 4 5 5 7 2 - 3 6 1 1 1 1 0 0 8 1 6 6
ATOM 7 7 1 0 CA GLY A1 0 6 7 - 1 3 0 7 1 4 6 3 9 6 - 3 6 5 3 7 1 0 0 8 2 8 c
ATOM 7 7 1 1 C GLY A 0 6 7 - 1 2 4 2 3 4 5 8 7 0 - 3 7 7 9 8 I 0 0 9 7 2 8 c
ATOM 7 7 1 2 O GLU A1 0 6 8 - 9 9 5 8 4 4 0 2 9 - 4 0 2 2 2 1 0 0 9 8 0 0 0
ATOM 7 7 3 N GLU Al 0 6 8 - 3 9 9 4 6 5 7 8 - 3 8 2 5 9 1 0 0 9 8 3 7 N
ATOM 7 7 1 4 CA GLU A 0 6 8 - 1 0 7 0 1 4 6 1 8 6 - 3 9 4 7 4 I 00100 2 3 C
ATOM 7 7 1 5 C GLU A 0 6 8 - 0 0 2 0 4 4 8 3 1 - 3 9 2 9 4 1 0 0 9 9 4 3 C
ATOM 7 7 CB GLU Al 0 6 8 - 9 6 8 0 4 7 2 5 8 - 3 9 8 6 7 1 0 0 9 8 3 5 C
ATOM 7 7 1 7 O THR A1 0 6 9 - 8 6 9 3 4 2 3 5 6 - 35 6 1 1 1 0 0 3 8 3 O
ATOM THR A 0 6 9 - 9 5 2 6 4 4 5 7 6 - 3 8 0 8 6 1 0 0 1 0 1 5 6 N
ATOM 7 7 1 9 CA T R A1 0 6 9 - 8 7 8 6 4 3 3 5 0 - 3 7 8 0 3 1 0 0 1 0 1 0 4 C
ATOM 7 7 2 0 c THR A1 0 6 9 - 9 3 6 5 4 2 5 7 0 - 36 6 2 2 1 0 0 9 9 0 7 c
ATOM 7 7 2 1 CB THR A 0 6 9 - 7 302 4 3 6 4 2 - 3 7 5 2 I 0 0 0 1 c
ATOM 7 7 2 2 OG1 T R A1 0 6 9 - 7 1 7 4 4 4 2 4 2 - 3 6 2 5 1 0 0 1 0 1 8 0
ATOM 7 7 2 3 CG2 THR A1 0 6 9 - 6 7 0 7 4 4 5 6 2 - 3 8 5 8 5 1 00100 5 8 c
ATOM 7 7 2 4 O GLY A 0 7 0 - 3 8 9 4 1 6 0 - 3 3 4 2 6 I 0 0 7 9 0
ATOM 7 7 2 5 GLY A1 0 7 0 - 1 0 6 1 7 4 2 1 4 7 - 3 6 7 6 4 1 00100 4 7
ATOM 7 7 2 6 CA GLY A 0 7 0 - 2 4 5 4 2 5 7 - 3 5 8 0 5 1 0 0 9 3 7 c
ATOM 7 7 2 7 C GLY A 0 7 0 - 4 9 3 4 1 8 5 6 - 3 4 4 3 6 I 0 0 9 6 8 4 c
ATOM 7 7 2 8 O GLU A 0 7 1 - 4 2 6 5 4 4 5 5 5 - 3 3 8 3 1 0 0 8 5 3 2 0
ATOM 7 7 2 9 N GLU A 0 7 - 8 2 8 4 3 4 2 - 3 4 4 0 2 1 0 0 9 3 N
ATOM 7 7 3 0 CA GLU A1 0 7 1 - 2 0 6 7 4 3 8 3 7 -33 1 4 4 1 0 0 2 5 0 c
ATOM 7 7 3 1 C GLU A 0 7 1 - 3 5 5 8 4 4 0 8 1 -32 9 1 8 1 0 0 9 2 6 6 c
ATOM 7 7 3 2 CB GLU A1 0 7 - 1 3 0 9 4 5 6 2 - 3 3 1 2 0 1 0 9 4 1 c
ATOM 7 7 3 3 CG GLU A1 0 7 1 - 1 1 3 9 3 4 5 9 0 8 -31 7 9 6 1 0 0 8 2 4 c
ATOM 7 7 3 4 CD GLU A 0 7 - 0 3 8 8 4 5 4 0 6 - 3 0 7 7 7 I 00100 3 2 c
ATOM 7 7 3 5 O GLU A1 0 7 - 9 6 6 1 4 4 4 3 0 - 3 1 0 1 0 9 2 3 1 0
ATOM 7 7 3 6 OE2 GLU A1 0 7 1 - 1 0 3 2 4 4 5 9 9 5 - 2 9 6 7 4 1 0 0 3 6 0
ATOM 7 7 3 7 O ILE A 0 7 2 - 4 7 4 3 4 6 0 6 8 - 3 0 2 8 1 I 0 0 8 0
ATOM 7 7 3 8 ILE A1 0 7 2 - 1 0 3 6 4 3 7 4 2 - 3 1 7 2 4 1 0 0 9 0 5 8
ATOM 7 7 3 9 CA ILE A1 0 7 2 - 1 4 1 8 4 4 0 2 6 - 3 1 3 5 5 1 0 0 9 1 3 8 c
ATOM 7 7 4 0 C ILE A 0 7 2 - 1 5 5 5 9 4 5 5 - 3 1 0 2 I 0 0 3 0 8 c
ATOM 7 7 4 1 CB ILE A1 0 7 2 - 1 5 8 8 5 4 3 1 5 6 - 3 0 1 6 7 1 0 0 9 3 1 8 c
ATOM 7 7 4 2 CGI ILE A 0 7 2 - 4 7 7 4 3 0 0 4 - 2 9 1 2 1 0 0 9 4 6 4 c
ATOM 7 7 4 3 CG2 ILE A 0 7 2 - 6 3 2 7 4 1 7 8 5 - 3 0 6 6 4 I 0 0 9 4 5 9 c
ATOM 7 7 4 4 CD1 ILE A1 0 7 2 - 4 8 5 9 4 3 9 8 3 - 2 7 9 5 3 1 0 0 1 0 1 3 c
ATOM 7 7 4 5 O VAL A 0 7 3 - 8 2 5 0 4 8 9 9 1 - 3 0 3 2 6 1 0 0 8 2 9 0
ATOM 7 7 4 6 VAL A1 0 7 3 -16 5 8 5 4 6 1 5 0 -31 5 8 0 1 0 0 8 2 7 N
ATOM 7 7 4 7 CA VAL A 0 7 3 - 6 8 5 4 7 5 9 9 - 3 1 5 7 1 0 0 8 5 2 2 c
ATOM 7 7 4 8 C VAL A1 0 7 3 - 8 0 8 9 4 8 0 7 5 - 3 1 1 3 8 1 0 8 6 0 6 c
ATOM 7 7 4 9 CB VAL A1 0 7 3 -16 2 6 7 4 8 2 2 9 -32 8 6 3 1 0 0 8 7 2 c
ATOM 7 7 5 0 CGI VAL A 0 7 3 - 6 9 4 4 9 6 8 9 -32 9 3 0 I 0 0 8 3 c



ATOM 7751 CG2 VAL A1073 -1 ..756 48..096 -33..070 1 ..00 83..88 c
ATOM 7752 TRP A107 4 --19,,111 47 ..458 -31.,71 1 ,.00 83..00

ATOM 7753 CA TP.P A1074 -2 0 ..467 47 .,802 -31. 326 1 ,.00 80,.73 c
ATOM 7754 c TRP A1074 -21..368 46.,576 -31.,27 0 1 ..00 86..07 c
ATOM 7755 0 TRP A107 4 -2.1.,857 46. 095 -.32.,296 1 ,.00 87 ., 7 0

ATOM 7756 CB TP.P A1074 -21..05 9 48.,841 -32. 27 6 1 ,.00 82 ,.55 c
ATOM 7757 CG TRP A1074 ~ ..292 49.,495 -31. 718 1 ,.00 79,.86 c
ATOM 7758 GDI TRP A107 4 -2 3 .,568 49. 387 -.32.,185 1 ,.00 83..18 c
ATOM 7759 CD2 TRP A107 4 --22..357 50.,338 -30.,568 1 ,.00 78..98 c
ATOM 7760 E 1 TRP A1074 -2 4 .42 7 50.,122 -31. 400 1 ,.00 83,.83

ATOM 7761 C 2 TRP A107 4 -2.3.,703 50..712 -.30.,397 1 ,.00 83..24 C

ATOM 7762 CE3 TRP A107 4 -21..404 50..819 -2 9 .,669 1 ,.00 75..58 C

ATOM 7763 CZ2 TP.P A107 4 -24 .117 5 .,544 -29. .364 1 ,.00 84 ,.64 c
ATOM 77 64 CZ3 TRP A1074 -21..812 51.,637 -2 8 ..653 1 ..00 76.. 4 c
ATOM 7765 CH2 TRP A107 4 -2 3 .,157 51..996 -2 8 .,50 3 1 ,.00 81 ..40 c
ATOM 7766 O A S A107 5 -24...380 46.,165 -2 8 .847 1 ,.00 88,.45 0

ATOM 77 67 ASP A107 5 -21..583 46.,077 -30.,05 9 1 ..00 84 ..34

ATOM 7768 CA. ASP A107 5 -22.,551 45. 0 -29.,82 8 1 ,.00 84 .,36 C

ATOM 7769 C A S A1075 -2 3 ..949 45.,603 -29. 844 1 ,.00 8.3,.58 C

ATOM 7770 CB ASP A1075 ~22 ..281 44 .,336 -2 8 .494 1 ,.00 87 ,.33 c
ATOM 7771 CG ASP A107 5 -2 3 .,093 43. 079 -2 8 .,313 1 ,.00 92 .,45 c
ATOM 7772 OD2 ASP A107 5 -22..538 42.,101 -2 7 .,765 1 ,.00 93..17 0

ATOM 7773 OD1 ASP A1075 -2 4 ..279 43.,067 -2 8 .721 1 ,.00 92 ,.41 0

ATOM 7774 O LYS A107 6 -27.,831 46..694 -29.,759 1 ,.00 89..90 0

ATOM 7775 LYS A107 6 -2 4 ..664 45..455 -30.,955 1 ,.00 80..86

ATOM 7776 CA LYS A107 6 -25. 935 46.,159 -31. 132 1 ,.00 85 ,.31 C

ATOM 7777 C LYS A107 6 -26.,971 45..861 -.30.,043 1 ,.00 89..78 C

ATOM 7778 CB LYS A107 6 -2 6 .,528 45..841 -32.,499 1 ,.00 87 ..75 c
ATOM 7779 O GLY A107 7 -2 7 .855 46.,156 -26. 668 1 ,.00 87 ,.92 0

ATOM 7780 GLY A107 7 -2 6 ..893 44 .,68 6 -2 9 .,42 5 1 ..00 91 ..92

ATOM 7781 CA GLY A107 7 -2 7 .,768 44 ..390 -2 8 .,300 1 ,.00 96..43 c
ATOM 7782 C GLY A107 7 -2 7 ...305 45.,113 -2 7 .044 1 ,.00 92 ,.54 c
ATOM 7783 ARG A107 8 -2 6 ..277 44 .,53 9 -2 6 .,422 1 ..00 87 ..17

ATOM 7784 CA. ARG A107 8 -2 5 .,569 45. 072 -2 5 .,252 1 ,.00 88.,7 6 C

ATOM 7785 C ARG A107 8 -2 5 ..470 46.,604 -2 5 .082 1 ,.00 91 ,.27 C

ATOM 7786 O ARG A1078 -2 6 ..009 47 .,178 -2 4 .126 1 ,.00 86,.93 O

ATOM 7787 CB ARG A107 8 -24.,140 44 .517 -2 5 .,252 1 ,.00 89.,87 C

ATOM 7788 CG ARG A107 8 -2 4 ..00 9 43.,072 -2 4 .,812 1 ,.00 91 ..02 c
ATOM 7789 CD ARG A107 8 -2 2 .580 42.,806 -24 ..364 1 ,.00 92 ,.87 c
ATOM 77 90 NE ARG A107 8 -22.,000 43..993 -2.3.,732 1 ,.00 94 ..63 N

ATOM 77 91 C ARG A107 8 -2 0 .,864 44 ..002 -2 3 .,040 1 ,.00103. .51 C

ATOM 77 92 ARG A107 8 -20. 169 42.,877 -2 2 .87 9 1 ,.00100, .68

ATOM 7793 I-I2 ARG A107 8 -2 0 ..421 45.,138 -22.,50 6 1 ..00 92 ..45

ATOM 77 94 ASP A107 9 -2 4 .,766 47 ..256 -2 6 .,002 1 ,.00 87 ..71

ATOM 77 95 CA A S A107 9 -24..294 48.,616 -2 5 .778 1 ,.00 81 ,.27 C

ATOM 7796 c ASP A1079 -2 5 ..376 49.,695 -2 5 .,915 1 ..00 82 ..29 c
ATOM 77 97 O ASP A107 9 -2 5 .,201 50. 799 -2 5 .,414 1 ,.00 78.,94 O

ATOM 77 98 CB A S A107 9 -2 3 ..12 5 48.,902 -2 6 .71 9 1 ,.00 82 ,.48 c
ATOM 7799 CG ASP A1079 -21 ..990 47 .,891 -2 6 .562 1 ,.00 77 ,. 7 c
ATOM 7800 OD1 ASP A107 9 -2.1.,928 47 .220 -2 5 .,510 1 ,.00 83.,86 0

ATOM 7801 OD2 ASP A107 9 -21.,158 47 .,775 -2 7 .,481 1 ,.00 73..23 0

ATOM 7802 PHE A1080 -2 6 ..489 49.,385 -2 6 .575 1 ,.00 83,.57

ATOM 7803 CA PHE A1080 -27.,643 50..296 -26.,586 1 ,.00 81 ..19 C

ATOM 7804 C PHE A1080 -2 8 .,239 50..436 -2 5 .,186 1 ,.00 80..24 C

ATOM 7805 O PHE A1080 -28. 618 5 .,528 -24 .765 1 ,.00 8 . ,.54 O

ATOM 7806 CB PHE A1080 -28.,735 4 ..8 -27.,544 1 ,.00 82 ..66 C

ATOM 7807 CG PHE A1080 -2 8 .,793 50..558 -2 8 .,84 9 1 ,.00 88..54 C

ATOM 7808 GDI PHE A1080 -29. 708 5 .,584 -29. 035 1 ,.00 85 ,.7 6 c
ATOM 7809 CD2 PHE A1080 -2 7 .,950 50.,211 -2 9 .,904 1 ..00 92 ..75 c
ATOM 7810 CEl PHE A1080 -2 9 .,77 5 52..257 -30.,240 1 ,.00 88..11 c
ATOM 7811 CE2 P E A1080 -2 8 .005 50.,884 -31. 1 1 ,.00 89,.89 c
ATOM 7812 C PHE A1080 -2 8 .,92 0 51.,906 -31.,27 9 1 ..00 92 ..06 c
ATOM 7813 N ALA A ..0 -2 8 .,341 49. .314 -24.,47 9 1 ,.00 80.,67



ATOM 7 8 1 4 CA ALA A1 0 8 1 - 2 8 .. 8 3 4 4 9 .. 3 1 4 - 2 3 .. I l l 1 .. 0 0 7 7 .. 8 0 c

ATOM 7 8 1 5 C ALA A1 0 8 1 --2 7 ., 7 7 1 4 9 .. 8 8 4 - 2 2 ., 1 7 2 1 ,. 0 0 78 .. 2 0 c
ATOM 7 8 1 6 O ALA A1 0 8 1 - 2 8 .. 1 0 0 5 0 ., 5 6 3 - 2 1 . 2 0 5 ,. 0 0 7 0 ,. 7 9 0
ATOM 7 8 1 7 CB ALA A1 0 8 1 - 2 9 .. 2 3 2 4 7 ., 9 1 4 - 2 2 ., 6 8 8 1 .. 0 0 7 4 .. 9 5 c
ATOM 7 8 1 8 N TH.R A1 0 8 2 - 2 6 ., 5 0 0 4 9 . 5 9 4 - 2 2 ., 4 5 9 1 ,. 0 0 7 7 ., 2 2

ATOM 7 8 1 9 CA THR A1 082 - 2 5 .. .3 9 5 5 0 ., 1 8 3 - 2 1 . 7 2 0 1 ,. 0 0 7 4 ,. 8 3 c
ATOM 7 8 2 0 c THR A1 082 - 2 5 .. 5 4 6 5 1 ., 7 0 9 - 2 1 . 7 3 7 1 ,. 0 0 7 9 ,. 1 3 c
ATOM 0 TH.R A1 0 8 2 - 2 5 ., 4 7 8 5 2 . 3 7 0 - 2 0 ., 7 0 0 1 ,. 0 0 7 8 .. 7 5 0
ATOM 7 822 CB THR A1 082 - 2 4 .. 0 2 1 4 9 ., 7 8 1 - 2 2 ., 3 0 8 1 ,. 0 0 7 7 .. 9 2 c
ATOM 7 8 2 3 OG1 THR A1 082 - 2 3 .. 7 0 2 4 8 ., 3 - 2 1 . 9 3 5 1 ,. 0 0 8 3 ,. 9 0 0
ATOM 7 8 2 4 CG2 THR A1 082 - 2 2 ., 9 3 3 5 0 .. 6 9 9 - 2 1 ., 7 9 3 1 ,. 0 0 7 4 .. 3 9 c
ATOM 7 8 2 5 VAL A1 0 8 3 - 2 5 .. 7 8 9 5 2 .. 2 5 1 - 2 2 ., 9 2 4 1 ,. 0 0 7 4 .. 0 3
ATOM 7 8 2 6 CA VAL A1 0 8 3 - 2 5 . 9 0 9 5 3 ., 6 8 4 - 2 3 . 1 0 7 1 ,. 0 0 7 .3 ,. 1 c
ATOM 7 8 2 7 c VAL A1 0 8 3 - 2 7 .. 2 3 1 5 4 ., 2 1 9 - 2 2 ., 5 4 2 1 .. 0 0 7 4 .. 0 8 c
ATOM 7 8 2 8 O VAL A1 0 8 3 - 2 7 ., 2 6 3 5 5 .. 2 9 3 - 2 1 ., 9 5 2 1 ,. 0 0 7 1 .. 6 3 0
ATOM 7 8 2 9 CB VAL A1 0 8 3 - 2 5 .. 7 6 3 5 4 ., 052 - 2 4 . 6 0 1 1 ,. 0 0 7 .3 ,. 6 7 c
ATOM 7 8 3 0 CGI VAL A1 0 8 3 - 2 6 .. 1 1 0 5 5 ., 5 1 3 - 2 4 ., 8 5 0 1 .. 0 0 6 6 .. 7 1 c
ATOM 7 8 3 1 CG2 VAL A 0 8 3 - 2 4 ., 3 4 7 5 3 . 7 5 1 - 2 5 ., 0 7 3 1 ,. 0 0 6 8 ., .3 .3 c
ATOM 7 8 3 2 AP.G A1 0 8 4 - 2 8 .. 3 2 5 3 ., 4 7 4 6 9 9 1 ,. 0 0 7 8 ,. 5 0
ATOM 7 8 3 3 CA ARG A1 0 8 4 - 2 9 .. 5 9 6 5 3 ., 8 9 0 — . 1 0 5 1 ,. 0 0 7 5 ,. 0 7 c
ATOM 7 8 3 4 C ARG A 0 8 4 - 2 9 ., 5 5 3 . 8 0 4 - 2 0 ., 5 8 0 1 ,. 0 0 7 4 ., 2 .3 c
ATOM 7 8 3 5 O ARG A1 0 8 4 - 3 0 .. 2 7 1 5 4 ., 4 6 1 - 1 ., 8 7 4 1 ,. 0 0 7 3 .. 0 3 0
ATOM 7 8 3 6 CB ARG A1 0 8 4 - 3 0 .. 7 6 0 5 3 ., 0 3 3 ~ 2 2 . 6 1 9 1 ,. 0 0 7 5 ,. 7 5 c
ATOM 7 8 3 7 N LYS A1 0 8 5 - 2 8 ., 5 8 5 5 2 . 9 8 4 - 2 0 ., 0 7 9 1 ,. 0 0 7 2 .. 5 9 N
ATOM 7 8 3 8 CA LYS A1 0 8 5 - 2 8 .. 4 0 7 5 2 ., 8 3 0 - 1 8 ., 6 3 9 1 ,. 0 0 7 2 .. 8 0 c
ATOM 7 8 3 9 C LYS A1 0 8 5 - 2 7 . 7 5 6 5 4 ., 0 8 7 - 1 8 . 0 7 9 1 ,. 0 0 7 .3 ,. c
ATOM 7 8 4 0 O LYS A1 0 8 5 - 2 8 ., 3 2 3 5 4 . 7 6 6 - 7 ,, 2 1 2 1 ,. 0 0 6 9 .. 8 8 0
ATOM 7 8 4 1 CB LYS A1 0 8 - 2 7 ., 5 6 0 5 1 . 5 9 7 - 1 8 ., 3 1 2 1 ,. 0 0 7 0 .. 7 3 c
ATOM 7 8 4 2 VAL A 0 8 6 - 2 6 . 5 6 4 5 4 ., 3 8 1 - 1 8 . 5 9 4 1 ,. 0 0 6 7 ,. 9 6
ATOM 7 8 4 3 CA VAL A1 0 8 6 - 2 5 .. 8 6 4 5 5 ., 6 1 9 - 1 8 .. 3 0 7 1 .. 0 0 6 4 .. 3 9 c
ATOM 7 8 4 4 C VAL A1 0 8 6 - 2 6 ., 7 6 1 5 6 . 8 6 5 - 1 8 ., 2 6 8 1 ,. 0 0 6 5 .. 7 4 c
ATOM 7 8 4 5 O VAL A1 0 8 6 - 2 6 .. 7 3 1 5 7 ., 6 1 9 - 1 7 . .30 0 1 ,. 0 0 6 8 , 0
ATOM 7 8 4 6 CB VAL A1 0 8 6 - 2 4 .. 7 6 6 5 5 ., 8 4 5 - 1 9 .. 3 2 7 1 .. 0 0 6 2 .. 2 5 c
ATOM 7 8 4 7 CGI VAL A 0 8 6 - 2 4 ., 2 2 9 5 7 . 2 5 2 - ., 2 0 4 1 ,. 0 0 5 9 ., 4 0 c
ATOM 7 8 4 8 CG2 VAL A1 0 8 6 - 2 3 .. 6 7 3 5 4 ., 8 2 9 - 1 . 1 4 1 ,. 0 0 5 9 ,. 1 4 c
ATOM 7 8 4 9 O LEU A1 0 8 7 - 3 0 .. 3 3 8 5 9 ., 0 9 6 - 1 8 .. 1 4 8 1 ,. 0 0 6 8 ,. 7 5 0
ATOM 7 8 5 0 N L A 0 8 - 2 7 ., 5 7 8 5 7 . 0 8 4 - ., 2 9 1 1 ,. 0 0 6 3 ., 2 5
ATOM 7 8 5 1 CA LE A1 0 8 7 - 2 8 ., 4 0 4 5 8 ., 2 8 4 - 1 ., 2 9 7 1 ,. 0 0 6 1 .. 5 7 c
ATOM 7 8 5 2 C LEU A1 0 8 7 - 2 9 . 5 4 3 5 8 ., 1 6 5 - 1 8 . 2 9 4 1 ,. 0 0 6 6 ,. 0 0 c
ATOM 7 8 3 CB LEU A1 0 8 7 - 2 8 ., 9 8 1 5 8 . 5 7 8 - 2 0 ., 6 8 9 1 ,. 0 0 6 5 .. 6 1 c
ATOM 7 8 5 4 CG LEU A1 0 8 7 - 2 8 ., 0 8 1 5 8 . 6 9 2 - 2 1 ., 9 2 3 1 ,. 0 0 6 1 .. 5 0 c
ATOM 7 8 5 5 GDI LEU A1 0 8 7 - 2 8 . 7 6 3 5 9 ., 5 4 4 - 2 2 . 9 8 7 1 ,. 0 0 6.3 ,. 1 5 c
ATOM 7 8 5 6 C D 2 LEU A1 0 8 7 - 2 6 ., 7 1 0 5 9 ., 2 3 2 - 2 1 ., 5 9 3 1 .. 0 0 6 0 .. 3 6 c
ATOM 7 8 7 SEP. A1 0 8 8 - 2 9 ., 6 3 3 5 7 . 0 2 9 - 1 7 ., 6 0 7 1 ,. 0 0 6 3 .. 9 7
ATOM 7 8 5 8 CA SEP. A1 0 8 8 - 3 0 .. 6 6 1 5 6 ., 8 6 7 - 1 6 . 5 8 3 1 ,. 0 0 6 7 ,. 4 4 c
ATOM 7 8 5 9 c SER A1 0 8 8 - 3 0 .. 1 2 6 5 7 ., 0 4 2 - 1 5 ., 1 5 8 1 .. 0 0 6 4 .. 2 5 c
ATOM 7 8 6 0 0 SER A 0 8 8 - 3 0 ., 9 1 5 5 7 . 1 7 0 - 4 ., 2 2 7 1 ,. 0 0 6 6 ., 9 9 0
ATOM 7 8 6 1 CB SER A1 0 8 8 - 3 1 .. .34 1 5 5 ., 502 - 1 6 . 7 7 1 ,. 0 0 7 0 ,. 1 2 c
ATOM 7 8 6 2 OG SER A1 0 8 8 -32 .. 3 7 2 5 5 ., 5 3 5 - 1 "1 . 6 9 0 1 ,. 0 0 7 2 ,. 4 9 0
ATOM 7 8 6 3 N M A 0 8 9 - 2 8 ., 8 0 1 5 7 . 0 4 4 - 1 5 ., 0 0 0 1 ,. 0 0 6 4 ., 9 7 N
ATOM 7 8 6 4 CA ME A1 0 8 9 - 2 8 ., 1 5 0 5 7 ., 2 9 8 - 1 3 ., 7 1 0 1 ,. 0 0 6 5 .. 8 9 c
ATOM 7 8 6 5 c MET A1 0 8 9 - 2 8 .. 7 3 6 5 8 ., 5 2 9 - 1 3 . 0 1 6 1 ,. 0 0 6 6 ,. 1 8 c
ATOM 7 8 6 6 0 MET A1 0 8 9 - 2 8 ., 8 3 8 5 . 6 0 1 - 1 3 ., 6 1 9 1 ,. 0 0 6 4 .. 1 8 0
ATOM 7 8 6 7 CB ME A1 0 8 9 - 2 6 ., 6 4 0 5 7 ., 4 8 7 - 1 3 ., 8 8 9 1 ,. 0 0 6 0 .. 6 7 c
ATOM 7 8 6 8 CG MET A 0 8 9 - 2 5 . 9 5 4 5 6 ., 3 4 6 - 1 4 . 5 6 6 1 ,. 0 0 6.3 ,. 1 c
ATOM 7 8 6 9 MET A1 0 8 9 - 2 4 ., 2 0 2 5 6 . 2 8 - 4 ., 1 6 5 1 ,. 0 0 7 0 .. 8 6 S
ATOM 7 8 7 0 CE MET A1 0 8 9 - 2 3 ., 4 5 9 5 7 . 4 3 8 - 1 5 ., 2 3 1 1 ,. 0 0 6 8 .. 0 8 c
ATOM 7 8 7 1 O PRO A 0 9 0 - 2 9 . 0 6 1 ., 5 6 3 - 1 0 . 0 6 8 1 ,. 0 0 7 .1 ,. 9 4 0
ATOM 7 8 7 2 PRO A1 0 9 0 - 2 9 ., 1 3 5 5 8 ., 3 7 6 - 1 1 ., 7 4 6 1 .. 0 0 6 6 .. 3 1
ATOM 7 8 7 3 CA FRO A1 0 9 0 - 2 9 ., 7 5 8 5 9 . 4 8 1 - 1 1 ., 0 1 4 1 ,. 0 0 7 0 .. 4 5 c
ATOM 7 8 7 4 C PRO A1 0 9 0 - 2 8 .. 7 0 7 6 0 ., 4 4 0 - 1 0 . 4 5 5 1 ,. 0 0 6 7 ,. 4 4 c
ATOM 7 8 7 5 CB PRO A1 0 9 0 - 3 0 .. 5 2 7 5 8 ., 7 6 5 - 9 ., 8 9 7 1 .. 0 0 7 0 .. 3 0 c
ATOM 7 8 7 6 CG PRO A1 0 9 0 - 2 9 ., 7 3 1 5 7 . 5 2 4 - 9 ., 6 4 0 1 ,. 0 0 ., 1 8 c



ATOM 7 8 7 7 CD PRO A1 0 9 0 - 2 9 .. 1 2 6 5 7 .. 1 2 7 - 1 0 .. 9 6 8 1 .. 0 0 6 7 .. 1 7 c
ATOM 7 8 7 8 O GL A1 0 9 1 --2 4 ., 5 0 5 6 0 .. 4 3 8 - ., 3 1 9 1 ,. 0 0 5 9 .. 2 9 O
ATOM 7 8 7 9 N GL A1 0 9 1 - 2 7 .. 4 6 1 5 9 ., 9 9 7 - 0 .. 4 4 1 ,. 0 0 6 0 ,. 3 4 N
ATOM 7 8 8 0 CA GLN A1 0 9 1 - 2 6 .. 3 9 0 6 0 .. 7 7 7 - 9 .. 8 4 7 1 .. 0 0 6 6 .. 6 3 c
ATOM 7 8 8 1 C GLN A 0 9 1 - 2 5 ., 3 3 3 6 1 . 2 3 7 - 1 0 ., 8 5 1 ,. 0 0 6 5 ., 6 9 C
ATOM 7 8 8 2 CB GL A1 0 9 1 - 2 5 .. 7 4 5 9 ., 9 7 5 - 8 .. 7 3 3 ,. 0 0 6 ,. 5 2 C
ATOM 7 8 8 3 CG GLN A1 0 9 1 - 2 4 .. 8 3 8 6 0 ., 8 1 0 - 7 .. 8 4 3 1 ,. 0 0 6 0 ,. 7 8 c
ATOM 7 8 8 4 CD GLN A 0 9 1 - 2 3 ., 4 3 4 6 0 . 9 6 2 - 8 ., 3 7 4 1 ,. 0 0 5 9 ., 4 1 c
ATOM 7 8 8 5 OE1 GLN A1 0 9 1 - 2 2 .. 7 7 7 5 9 . 9 7 9 - 8 . 7 0 5 1 ,. 0 0 5 7 .. 6 4 0
ATOM 7 8 8 6 E2 GLN A1 0 9 1 —2 2 .. 9 6 3 6 2 ., 2 0 5 - 8 .. 4 6 2 1 ,. 0 0 5 6 ,. 4 9 N
ATOM 7 8 8 7 O VAL A1 0 9 2 - 2 4 ., 3 5 5 6 5 .. 1 2 3 - 1 0 ., 5 7 I ,. 0 0 5 2 .. 9 6 O
ATOM 7 8 8 8 N VAL A1 0 9 2 - 2 5 .. 3 5 6 6 2 .. 5 3 9 - 1 1 . 1 4 4 1 ,. 0 0 6 0 .. 8 0 N
ATOM 7 8 8 9 CA VAL A1 0 9 2 - 2 4 . 3 8 6 3 ., 1 9 1 - . 9 3 7 1 ,. 0 0 5 4 ,. 8 8 C
ATOM 7 8 9 0 c VAL A1 0 9 2 - 2 3 .. 6 5 9 6 4 . 3 3 4 - 1 1 . 1 5 9 1 .. 0 0 5 6 .. 1 8 c
ATOM 7 8 9 1 CB VAL A1 0 9 2 - 2 4 ., 8 9 6 6 3 .. 7 6 7 - 1 3 ., 2 2 9 1 ,. 0 0 5 8 .. 3 9 c
ATOM 7 8 92 CGI VAL A1 0 9 2 - 2 3 .. 8 0 3 6 3 ., 8 9 0 - 4 .. 2 7 0 1 ,. 0 0 5 8 ,. 0 2 c
ATOM 7 8 9 3 CG2 VAL A1 0 9 2 - 2 6 .. 0 4 4 6 2 . 9 0 9 - 1 3 .. 7 1 8 1 .. 0 0 62 .. 3 4 c
ATOM 7 8 9 4 O ASM A1 0 9 3 - 2 1 ., 0 5 5 6 7 . .34 3 - 1 2 ., 0 9 5 1 ,. 0 0 4 9 ., 0 6 0
ATOM 7 8 9 5 N ASN A1 0 9 3 . 3 3 8 6 4 ., 4 5 0 - 1 .. 2 3 8 1 ,. 0 0 5 3 ,. 2 8 N
ATOM 7 8 9 6 CA ASN A1 0 9 3 - 2 1 .. 6 3 0 6 5 ., 5 5 5 - 1 0 .. 5 7 8 1 ,. 0 0 5 3 ,. 7 9 c
ATOM 7 8 9 7 C ASM A1 0 9 3 - 2 1 ., 8 2 4 6 6 . 92 9 - ., 2 2 3 1 ,. 0 0 4 8 ., 4 8 c
ATOM 7 8 9 8 CB AS A1 0 9 3 - 2 0 .. 1 3 0 6 5 . 2 7 0 - 1 0 . 5 2 6 1 ,. 0 0 5 0 .. 2 2 c
ATOM 7 8 9 9 CG ASN A1 0 9 3 - 1 .. 8 1 8 6 3 ., 9 6 6 - 9 .. 8 7 8 1 ,. 0 0 5 6 ,. 2 1 c
ATOM 7 0 0 OD1 ASN A1 0 9 3 - 2 0 ., 3 4 5 6 3 .. 6 4 5 - 8 ., 8 0 3 I ,. 0 0 5 4 .. 1 9 0
ATOM 7 9 0 1 N ASN A1 0 9 3 - 1 8 .. 9 5 8 6 3 .. 1 8 3 - 1 0 . 5 2 8 1 ,. 0 0 5 2 .. 2 1 N
ATOM 7 9 0 2 O LE A1 0 9 4 - 2 2 . 9 4 8 7 0 ., 2 4 1 - 9 . 2 6 8 1 ,. 0 0 5 6 ,. 0 7 O
ATOM 7 0 3 N LE A1 0 9 4 - 2 2 ., 8 1 7 6 7 .. 6 6 3 - 1 0 ., 7 6 8 I ,. 0 0 4 7 .. 3 0 N
ATOM 7 9 0 4 CA ILE A1 0 9 4 - 2 3 ., 0 2 1 6 9 .. 0 0 5 - ., 3 0 3 1 ,. 0 0 4 9 .. 8 8 C
ATOM 7 9 0 5 C ILE A1 0 9 4 - 2 2 . 4 5 5 7 0 ., 0 6 6 - 1 0 . 3 7 4 1 ,. 0 0 4 9 ,. 6 9 C
ATOM 7 9 0 6 CB ILE A1 0 9 4 - 2 4 .. 4 9 8 6 9 . 2 5 8 - 1 1 . 5 4 8 1 .. 0 0 5 0 .. 1 3 c
ATOM 7 0 7 CGI ILE A1 0 9 4 - 2 4 ., 9 3 9 6 8 .. 4 6 2 - 1 2 ., 7 7 5 1 ,. 0 0 : . 1 9 c
ATOM 7 9 0 8 CG2 ILE A1 0 9 4 - 2 4 .. 7 6 8 7 0 ., 7 - 1 .. 7 5 2 1 ,. 0 0 4 ,. 3 1 c
ATOM 7 9 0 9 CD1 ILE A1 0 9 4 - 2 6 .. 3 7 7 6 8 . 6 5 7 - 1 3 .. 0 6 9 1 .. 0 0 6 0 .. 2 7 c
ATOM 7 9 1 0 O VAL A1 0 9 5 - 2 0 ., 6 8 0 7 3 . 4 7 7 - ., 6 8 8 1 ,. 0 0 4 5 ., 3 9 0
ATOM 7 9 1 1 N VAL A1 0 9 5 - 2 1 .. 4 4 7 0 ., 7 6 2 - 0 .. 8 8 1 ,. 0 0 4 6 ,. 3 2 N
ATOM 7 9 1 2 CA VAL A1 0 9 5 - 2 0 .. 7 9 1 7 ., 7 9 7 - 1 0 .. 0 0 0 1 ,. 0 0 4 5 ,. 1 7 c
ATOM 7 9 1 3 C VAL A1 0 9 5 - 2 1 ., 0 2 5 7 3 . 2 0 3 - 1 0 ., 5 4 6 1 ,. 0 0 4 4 ., 2 5 c
ATOM 7 9 1 4 CB VAL A1 0 9 5 - 1 .. 2 6 4 7 1 . 6 1 5 - . 8 9 8 1 ,. 0 0 4 7 .. 6 2 c
ATOM 7 9 1 5 CGI VAL A1 0 9 5 - 1 8 . 6 4 7 7 2 ., 7 9 9 - 9 . 1 3 6 1 ,. 0 0 4 ,. 2 c
ATOM 7 9 1 6 CG2 VAL A1 0 9 5 - 1 8 ., 8 9 3 7 0 .. 2 7 2 - 9 ., 2 6 7 I ,. 0 0 4 4 .. 6 1 c
ATOM 7 9 1 7 O LYS A1 0 9 6 - 2 0 ., 0 6 9 7 6 .. 1 6 4 - 8 ., 3 8 3 1 ,. 0 0 4 3 .. 2 1 0
ATOM 7 9 1 8 N LYS A1 0 9 6 - 2 . 5 7 7 7 4 ., 0 9 7 - 9 . 7 2 4 1 ,. 0 0 4 ,. 8 1 N
ATOM 7 9 1 9 CA LYS A1 0 9 6 - 2 1 .. 6 1 6 7 5 . 5 2 0 - 1 0 . 0 4 7 1 .. 0 0 3 6 .. 1 7 c
ATOM 7 9 2 0 C LYS A1 0 9 6 - 2 0 ., 3 3 1 7 6 .. 1 5 8 - 9 ., 5 6 2 1 ,. 0 0 3 6 .. 8 1 C
ATOM 7 9 2 1 CB LYS A1 0 9 6 . 8 8 7 6 ., 2 0 7 - .. 3 9 2 1 ,. 0 0 3 9 ,. 8 7 c
ATOM 7 922 CG LYS A1 0 9 6 - 2 3 .. 6 1 2 7 7 . 1 7 6 - 1 0 .. 2 7 6 1 .. 0 0 4 1 .. 9 8 c
ATOM 7 9 2 3 CD LYS A1 0 9 6 - 2 2 ., 7 5 5 7 8 . 2 3 7 - 1 0 ., 9 4 6 1 ,. 0 0 4 4 ., 2 8 c
ATOM 7 9 2 4 CE LYS A1 0 9 6 - 2 3 .. 5 8 9 7 9 ., 4 4 0 - 1 .. 4 2 7 1 ,. 0 0 4 4 ,. 2 8 c
ATOM 7 9 2 5 LYS A1 0 9 6 - 2 4 .. 5 4 9 7 9 ., 0 8 6 - 1 2 .. 5 0 3 1 ,. 0 0 4 7 ,. 6 8 N
ATOM 7 9 2 6 O LYS A 0 9 7 - ., 2 0 6 7 . 5 5 9 - 9 ., 5 2 4 1 ,. 0 0 3 8 ., 0 9 O
ATOM 7 9 2 7 N LYS A1 0 9 7 - 1 .. 5 3 7 7 6 . 7 1 6 - 1 0 . 4 5 7 1 ,. 0 0 3 4 .. 0 9 N
ATOM 7 9 2 8 CA LYS A1 0 9 7 - 1 8 .. 2 9 5 7 7 ., 3 6 3 - 1 0 .. 0 6 4 1 ,. 0 0 3 7 ,. 5 0 c
ATOM 7 9 2 9 C LYS A1 0 9 7 - 1 8 ., 5 4 2 7 8 .. 5 - 9 ., 3 2 I ,. 0 0 4 2 .. 0 9 C
ATOM 7 9 3 0 CB LYS A1 0 9 7 - 1 7 . 5 3 3 7 7 .. 7 9 2 - 1 1 . 3 1 1 ,. 0 0 3 7 .. 7 0 C
ATOM 7 9 3 1 CG LYS A1 0 9 7 - 6 . 1 0 3 7 8 ., 2 4 3 - . 1 2 0 1 ,. 0 0 3 7 ,. 5 9 C
ATOM 7 9 3 2 C LYS A1 0 9 7 - 1 5 ., 5 2 7 8 .. 7 5 9 - 1 2 ., 4 3 1 I ,. 0 0 3 8 .. 0 0 C
ATOM 7 9 3 3 CE LYS A1 0 9 7 - 4 ., 2 0 2 7 .. 3 2 1 - 1 2 ., 3 6 8 1 ,. 0 0 3 9 .. 7 4 C
ATOM 7 9 3 4 LYS A1 0 9 7 - 4 . 0 4 9 8 0 ., 4 8 4 - . 5 0 0 1 ,. 0 0 3 9 ,. 9 9 N
ATOM 7 9 3 5 O THR A1 0 9 8 - 1 . 0 3 1 8 0 . 4 7 9 - 7 . 5 8 6 1 .. 0 0 4 1 .. 8 3 O
ATOM 7 9 3 6 THR A1 0 9 8 - 1 8 ., 0 3 0 7 8 .. 4 9 6 - 7 ., 8 9 9 1 ,. 0 0 4 0 .. 3 3 N
ATOM 7 9 3 7 CA THR A1 0 9 8 - 8 .. 1 4 8 7 9 ., 5 7 5 - 6 .. 92 0 1 ,. 0 0 3 9 ,. 5 3 C
ATOM 7 9 3 8 c THR A1 0 9 8 - 1 7 .. 2 1 0 8 0 . 7 0 8 - 7 .. 2 7 8 1 .. 0 0 4 5 .. 5 0 c
ATOM 7 9 3 9 CB THR A1 0 9 8 - 7 ., 8 4 7 7 . 1 2 0 - 5 ., 5 0 1 1 ,. 0 0 4 ., 9 3 c



ATOM 7940 OG1 THR A1098 -16 463 78 789 - 5 400 1 00 59 1 O

ATOM 7941 CG2 TH A1098 -18 712 77 916 - 117 1 00 32 77 C

ATOM 7942 O GLU A109 9 -18 42 7 84 538 - 6 .38 9 1 0 38 O

ATOM 7943 GLU A1099 -17 752 81 928 -7 268 1 00 3 57 N

ATOM 7944 CA. GLU A1099 -17 02 8 83 090 - 7 742 1 00 44 64 C

ATOM 7945 C GL A109 9 -17 296 84 302 - 6 834 1 0 48 07 C

ATOM 7946 CB GLU A109 9 -1 411 83 413 - 9 203 1 00 42 8 c
ATOM 7947 CG GLU A1099 - 981 82 .334 -10 219 1 00 47 48 c
ATOM 7948 CD GLU A109 9 -17 12 0 82 746 -11 693 1 00 49 5 9 c
ATOM 7949 OE1 GLU A109 9 -1 987 83 582 -12 025 1 00 48 0 0

ATOM 7 0 OE2 GLU A109 9 - 6 347 8 2.16 -12 530 1 00 51 2 5 0

ATOM 7951 O VAL AllOO -16 199 87 446 - 8 001 1 00 37 0 6 0

ATOM 79 2 N VAL AllOO -16 225 8 032 - 6 544 1 00 4.1. 3 6 N

ATOM 7953 CA VAL AllOO -16 319 8 6 322 - 5 899 1 00 43 8 6 c
ATOM 7954 C VAL AllOO -16 796 87 32 7 - 6 930 1 00 1 8 6 C

ATOM 7955 CB VAL AllOO -14 9 8 8 6 785 - 5 .301 1 0 44 0 9 C

ATOM 7956 CG2 VAL AllOO -14 536 85 873 -4 187 1 00 42 4 c
ATOM 7957 CGI VAL AllOO - 053 88 201 - 4 794 1 00 42 .38 c
ATOM 7958 O GL All 0.1 -17 057 90 694 - 6 574 1 0 45 71 0

ATOM 7959 GLN A1101 -1 889 88 022 - 6 617 1 00 40 81 N

ATOM 7960 CA. GLN A 0 - 8 438 8 9 021 - 7 535 1 00 38 0 C

ATOM 7961 C GLN A1101 -17 504 90 207 - 7 602 1 00 42 73 C

ATOM 7962 CB GLN A1101 -19 844 8 9 44 3 - 7 105 1 00 3 82 c
ATOM 7963 CG GLN All 01 -20 817 88 252 - 7 038 1 00 37 00 c
ATOM 7964 CD GLN A1101 -2 0 789 87 448 - 8 315 1 00 45 0 9 c
ATOM 7965 O GLN A 01 - .34 0 87 872 - 9 .32 6 1 00 48 52 0

ATOM 7966 NE2 GLN All 01 -20 095 8 6 .3.10 - 8 297 1 00 3 64 N

ATOM 7967 O THR A1102 -18 122 92 705 -10 428 1 00 47 00 O

ATOM 7968 N THR All 02 -1 168 90 648 - 8 8.12 1 00 40 2 6 N

ATOM 7969 CA T R All 02 -16 357 91 852 -8 963 1 00 43 91 c
ATOM 7970 C THR A1102 -17 029 92 916 - 9 892 1 00 43 58 C

ATOM 7971 CB T R All 02 -14 940 9.1 507 - 9 484 1 0 4.1 2 6 C

ATOM 7972 OG1 THR All 02 -14 967 91 302 -10 904 1 00 41 7 6 O

ATOM 7973 CG THR A 02 -14 391 0 265 - 8 766 1 00 4 07 C

ATOM 7974 O GLY All 0.3 -16 95 9 96 890 - 9 204 1 0 4.1 40 O

ATOM 7975 GLY A1103 -16 397 4 069 -10 047 1 00 3 63 N

ATOM 7976 CA. GLY A 03 -17 005 12 5 -10 8 1 00 49 C

ATOM 7977 C GLY A1103 -17 576 96 351 -10 129 1 00 44 2 6 C

ATOM 7978 O GLY A1104 -2 0 47 6 96 967 - 8 .388 1 00 40 48 O

ATOM 7979 N GLY All 04 -18 75 6 96 788 -10 575 1 00 49 .3.3 N

ATOM 7980 CA GLY A1104 -19 353 98 053 -10 17 3 1 00 32 2 5 C

ATOM 7981 C GLY A1104 -19 928 97 990 - 8 777 1 00 4 3 9 C

ATOM 7982 0 PHE A1105 -22 228 8 187 - 5 605 1 00 46 1 9 0

ATOM 7983 FHE A1105 -19 817 99 088 - 8 029 1 00 1 2 3 N

ATOM 7984 CA P E A1105 -2 0 283 99 140 - 6 640 1 0 40 1 C

ATOM 7985 c PHE A1105 -21 779 8 876 - 6 516 1 00 41 13 c
ATOM 7986 CB PHE A 05 - 932 .100 494 - 6 012 1 00 4 .31 c
ATOM 7987 CG P E A1105 -18 460 100 718 - 5 850 1 0 40 58 c
ATOM 7988 CD1 PHE A1105 -17 93 99 638 - 5 805 1 00 42 47 c
ATOM 7989 CD2 PHE A 05 -17 94 3 .101 989 - 763 1 00 37 72 c
ATOM 7990 CE1 PHE A110 5 -16 244 99 818 - 5 671 1 00 41 14 c
ATOM 7991 CE2 PHE A1105 -16 8 9 102 193 - 5 636 1 00 38 c
ATOM 7992 C PHE All 05 -15 739 .101 107 - 5 584 1 00 51 82 c
ATOM 7993 O SEP. A110 6 -2 3 860 99 958 ... y 653 1 00 47 44 0

ATOM 7994 N SER A110 6 -2 2 548 99 381 - 7 464 1 00 43 7 N

ATOM 7995 CA SER All 0 6 -2 3 993 99 278 - 7 388 1 00 4 69 C

ATOM 7996 C SER A1106 -2 4 595 99 64 9 - 8 72 0 1 00 46 77 c
ATOM 7997 CB SER A110 6 -2 4 532 100 214 - 6 .32 7 1 00 47 35 c
ATOM 7998 OG SER A110 6 -2 4 558 101 510 - 6 878 1 00 45 00 0

ATOM 7999 O LYS A1107 -2 5 793 102 271 - 9 241 1 00 51 2 4 0

ATOM 8000 N LYS A1107 -2 5 92 7 99 65 6 - 8 794 1 0 48 0 N

ATOM 8001 CA LYS A1107 -2 6 632 100 151 - 9 960 1 00 46 07 c
ATOM 8002 C LYS A 07 -2 6 170 .101 567 -10 197 1 00 56 1 C



ATOM 8 0 0 3 CB LYS A1 1 0 7 -2 8 .. 1 4 2 1 0 0 .. 1 0 2 - 9 .. 7 5 9 1 .. 0 0 5 0 .. 2 5 c
ATOM 8 0 0 4 CG LYS A 1 0 7 --2 8 ., 7 7 4 9 8 .. 7 8 2 - 1 0 ., 0 3 3 1 ,. 0 0 : . 9 5 C
ATOM 8 0 0 5 C LYS A1 0 7 - 3 0 .. 2 9 5 9 8 ., 8 6 2 - 0 .. 0 1 2 .. 0 0 6 ,. 4 0 c
ATOM 8 0 0 6 CE LYS A1 1 0 7 -30.. 5 3 9 9 .. 8 2 4 - 1 1 .. 0 7 7 1 .. 0 0 7 2 .. 9 3 c
ATOM 8 0 0 7 LYS A 0 7 - 3 ,, 4 5 2 1 0 1 . 0 6 7 - 1 0 ., 4 7 6 ,. 0 0 7 2 ., 6 2 N
ATOM 8 0 0 8 O GL A1 0 8 - 2 6 .. 2 7 5 1 0 5 ., 6 3 4 - 1 .. 7 1 9 .. 0 0 4 8 ,. 7 4 O
ATOM 8 0 0 9 GLU A1 1 0 8 - 2 6 .. 1 9 0 1 0 1 ., 9 9 9 - 1 1 .. 4 5 2 1 ,. 0 0 5 7 ,. 9 N
ATOM 8 0 1 0 CA. GLU A 0 8 - 2 5 ., 6 4 5 0 3 . .31 - ., 7 8 6 1 ,. 0 0 5 ., .3 .3 C
ATOM 8 0 1 1 C GLU A1 1 0 8 - 2 6 .. 6 5 5 1 0 4 .. 4 6 5 - 1 1 . 6 8 6 1 ,. 0 0 5 2 .. 2 0 C
ATOM 8 0 1 2 CE GLU A1 1 0 8 - 2 5 .. 0 4 1 1 0 3 ., 2 6 9 - 1 3 .. 1 8 2 1 ,. 0 0 5 4 ,. 9 6 c
ATOM 8 0 1 3 CG GLU A 0 8 - 2 3 ., 7 8 4 1 0 2 .. 4 6 0 - 1 3 ., 2 5 9 I ,. 0 0 5 0 .. 9 6 c
ATOM 8 0 1 4 CD GLU A1 1 0 8 - 2 2 .. 7 1 1 1 0 3 . 1 2 0 - 1 4 . 0 9 5 1 ,. 0 0 5 7 .. 3 5 c
ATOM 8 0 1 5 O GLU A 0 - 2 2 . 9 9 1 0 4 ., 2 8 8 - 4 . 4 9 6 1 ,. 0 0 6 7 ,. 6 4 0
ATOM 8 0 1 6 OE2 GLU A1 1 0 8 -21.. 6 6 7 1 0 2 . 4 7 6 - 1 4 . 3 4 7 1 .. 0 0 6 6 .. 5 3 0
ATOM 8 0 1 7 O SEP. A1109 - 2 8 ., 3 4 1 0 5 .. 4 5 8 - 9 ., 0 4 5 1 ,. 0 0 5 7 .. 4 3 0
ATOM 8018 SE . A1 0 9 - 2 7 .. 92 8 1 0 4 ., 3 4 - 1 .. 5 5 3 1 .. 0 0 5 2 ,. 8
ATOM 8 0 1 9 CA SER A1 1 0 9 -2 8 .. 9 5 5 1 0 5 . 1 5 6 - 1 1 .. 4 3 2 1 .. 0 0 5 3 .. 6 2 c
ATOM 8020 C SER Al l 0 9 - 2 ., 7 8 8 0 5 . 9 8 3 - 1 0 ., 1 5 4 1 ,. 0 0 5 2 ., 1 3 C
ATOM 8021 CB SER A1 0 9 - 3 0 .. .34 1 1 0 4 ., 5 5 - 1 .. 4 7 6 1 .. 0 0 5 7 ,. 2 4 C
ATOM 8022 OG SER A1 1 0 9 - 3 0 .. 3 8 9 1 0 3 ., 3 5 4 - 1 0 .. 6 5 7 1 ,. 0 0 6 4 ,. 0 6 O
ATOM 8 0 2 3 O LE Al l 0 - 3 0 ., 62 6 0 9 . 2 5 6 - 9 ., 5 2 1 ,. 0 0 4 8 ., 4 8 0
ATOM 802 4 LE A1 1 1 0 - 2 8 .. 5 6 1 1 0 7 . 2 7 7 - 1 0 .. 3 1 5 1 ,. 0 0 4 8 .. 7 1
ATOM 802 5 CA ILE A1 1 1 0 - 2 8 .. 5 0 1 1 0 8 ., 1 6 5 - 9 .. 1 6 9 1 ,. 0 0 5 3 ,. 1 6 c
ATOM 802 6 C ILE Al l 0 - 2 9 ., 9 3 8 0 8 .. 5 4 7 - 8 ., 7 7 9 I ,. 0 0 5 6 .. 5 8 c
ATOM 802 7 CB ILE A1 1 1 0 - 2 7 .. 6 5 9 1 0 9 .. 3 9 3 - . 4 7 9 1 ,. 0 0 5 4 .. 1 1 c
ATOM 802 8 CGI ILE A 1 0 - 2 6 . 1 8 8 1 0 8 ., 9 8 8 - 9 . 5 4 1 1 ,. 0 0 5 4 ,. 9 8 c
ATOM 802 9 CG2 ILE Al l 0 - 2 7 ., 8 2 6 0 .. 4 - 8 ., 4 0 9 I ,. 0 0 5 7 .. 4 .3 c
ATOM 8 0 3 0 CD1 ILE A1 1 1 0 - 2 5 ., 2 9 1 1 0 9 .. 8 6 5 - 1 0 ., 4 0 1 1 ,. 0 0 6 0 .. 0 5 c
ATOM 8 0 3 1 O LEU A 1 - 3 1 . 0 5 0 1 1 0 ., 0 5 0 - 5 . 9 4 6 1 ,. 0 0 5 7 ,. 6 2 0
ATOM 8 0 3 2 LEU Ai m -30.. 3 9 8 1 0 8 . 0 3 3 - 7 . 6 3 7 1 .. 0 0 5 4 .. 2 5
ATOM 8 0 3 3 CA LEU A m - 3 1 ., 7 9 8 1 0 8 . 1 7 7 - 7 ., 2 4 5 1 ,. 0 0 5 4 .. 4 6 c
ATOM 8 0 3 4 C LEU Ai m -32 .. 0 0 8 1 0 9 ., 4 9 2 - 6 .. 4 8 1 1 .. 0 0 5 7 ,. 5 6 c
ATOM 8 0 3 5 CB LEU Ai m -32.. 2 3 9 1 0 6 . 9 7 2 - 6 .. 4 0 2 1 .. 0 0 5 4 .. 6 0 c
ATOM 8 0 3 6 CG LEU A m - 3 ., 9 0 6 0 5 . 5 6 1 - 6 ., 9 9 1 ,. 0 0 6 ., 4 6 c
ATOM 8 0 3 7 C LEU Ai m -32 .. 0 0 0 1 0 4 ., 5 4 2 - 5 .. 7 9 9 1 .. 0 0 6 6 ,. 9 8 c
ATOM 8 0 3 8 CD2 LEU Ai m -32 .. 7 8 3 1 0 5 ., 1 2 1 - 8 .. 0 8 1 1 ,. 0 0 5 7 ,. 0 8 c
ATOM 8 0 3 9 O PRO Al l 2 - 3 3 ., 5 2 2 0 9 . 9 9 6 - 3 ., 6 3 4 1 ,. 0 0 6 0 ., 9 0
ATOM 8 0 4 0 PRO A1 1 1 2 - 3 3 .. 2 6 3 1 0 9 . 9 9 3 - . 4 3 8 1 ,. 0 0 5 5 .. 3 8
ATOM 8 0 4 1 CA PRO A 1 2 - 3 3 . 5 9 9 ., 2 3 2 - 5 . 7 0 1 ,. 0 0 5 7 ,. 7 c
ATOM 8 0 4 2 C PRO AU I 2 - 3 3 ., 5 8 l .. 1 0 5 - 4 ., 8 2 I ,. 0 0 6 5 .. 2 4 c
ATOM 8 0 4 3 CB FRO A1 1 1 2 - 3 5 ., 0 4 3 I l l .. 5 1 7 ... g _, 1 3 2 1 ,. 0 0 : . 3 0 c
ATOM 8 0 4 4 CG PRO A 1 2 - 3 5 . 2 8 8 1 1 0 ., 6 4 4 - 7 . .34 0 1 ,. 0 0 5 3 ,. 6 6 c
ATOM 8 0 4 5 CD PRO A1 1 1 2 - 3 4 .. 4 2 5 1 0 9 . 4 4 7 - 7 .. 1 5 7 1 .. 0 0 4 8 .. 3 6 c
ATOM 8 0 4 6 O LYS A1 1 1 3 - 3 5 ., 7 2 3 I l l .. 6 0 4 - 2 ., 0 4 5 1 ,. 0 0 7 4 .. 4 3 0
ATOM 8 0 4 7 LYS Al l 3 - 3 3 .. 4 6 2 1 1 2 ., 2 5 4 - 3 .. 5 0 8 1 .. 0 0 6 6 ,.
ATOM 8 0 4 8 CA LYS A1 1 1 3 -33.. 4 1 1 1 1 2 . 3 0 1 - 2 .. 052 1 .. 0 0 6 9 .. 1 3 c
ATOM 8 0 4 9 C LYS A 3 - 3 4 ., 62 4 . 582 - .1. ., 4 7 4 1 ,. 0 0 7 4 ., 4 8 c
ATOM 8 0 5 0 CB LYS Al l 3 - 3 3 .. 3 3 8 1 1 3 ., 7 4 7 - 1 .. 5 4 4 1 .. 0 0 7 0 ,. 5 2 c
ATOM 8 0 5 1 CG LYS A1 1 1 3 - 3 4 .. 6 4 2 1 1 4 ., 5 3 2 - 1 .. 6 4 8 1 ,. 0 0 7 ,. 9 5 c
ATOM 8 0 5 2 CD LYS A 3 - 3 4 ., 4 7 2 1 1 5 . 9 5 5 - .1. ., 1 6 0 1 ,. 0 0 7 2 ., 7 c
ATOM 8 0 5 3 CE LYS Al l l 3 - 3 5 .. 7 7 9 1 1 6 . 7 2 0 - 1 . 2 7 7 1 ,. 0 0 6 6 .. 6 c
ATOM 8 0 5 4 LYS A1 1 1 3 - 3 5 .. 6 5 8 1 1 8 ., 0 7 7 - 0 .. 6 9 4 1 ,. 0 0 7 4 ,. 9 6 N
ATOM 8 0 5 O ARG Al l 4 - 3 4 ., 4 5 7 0 .. 7 9 3 2 ., 3 0 4 I ,. 0 0 8 8 .. 8 0
ATOM 8 0 5 6 ARG Al l l 4 - 3 4 .. 4 0 4 1 1 0 .. 92 1 - 0 . 3 4 7 1 ,. 0 0 7 8 .. 6
ATOM 8 0 5 7 CA ARG A l 4 - 3 5 . 4 0 3 1 1 0 ., 0 3 7 0 . 2 2 5 1 ,. 0 0 8 7 ,. 4 0 c
ATOM 8 0 8 C ARG Al l 4 - 3 5 ., 2 9 5 0 .. 0 7 1 . ., 7 5 0 I ,. 0 0 9 1 .. 6 2 c
ATOM 8 0 5 9 CB ARG A1 1 1 4 - 3 5 ., 2 0 6 1 0 8 .. 6 1 8 - 0 ., 3 1 1 1 ,. 0 0 8 9 .. 0 1 c
ATOM 8 0 6 0 CG ARG A l 4 - 3 6 . 4 3 5 1 0 7 ., 7 4 3 - 0 . .302 1 ,. 0 0 9.3 ,. 3 c
ATOM 8 0 6 1 CD ARG A1 1 1 4 -36 . 0 1 5 1 0 6 . 3 0 1 - 0 .. 1 1 9 1 .. 0 0 9 9 .. 1 7 c
ATOM 8 0 62 E ARG A1 1 1 4 - 3 6 ., 2 7 4 1 0 5 .. 4 8 3 - ., 2 9 6 1 ,. 0 0 9 7 .. 6 6
ATOM 8 0 6 3 CZ ARG Al l 4 - 3 .. 6 8 0 1 0 4 ., 3 9 - 1 . 532 1 .. 0 0 1 0 4 ,. 7 4 C
ATOM 8 0 6 4 N -I l ARG A1 1 1 4 -35 .. 9 7 8 1 0 3 . 6 3 1 - 2 .. 62 8 1 .. 0 0 1 1 5 .. 5 1
ATOM 8 0 6 5 2 ARG Al l 4 - 3 4 ., 7 7 8 0 3 . 4 8 - 0 ., 6 7 6 1 ,. 0 0 7 ., 0 .3 N



ATOM 8066 O ASN A1115 -3 ..688 108.,000 5 .,422 1 ..00 95..81 O

ATOM 8067 N ASN A1115 --3 6 .,139 109. 298 2 .,426 1 ,.00 95..31 N

ATOM 8068 CA A S Alii 5 -3 6 ..079 109..211 3 .878 ,.00 96,.63 C

ATOM 8069 c ASN A1115 -3 5 ..323 107 .,958 4 .,368 1 ..00 96..83 c
ATOM 8070 CB ASN A -37.,493 . 0 9 .247 4 .,464 ,.00 94 .,65 c
ATOM 8071 CG A S Alii 5 -37..522 109.,796 5 .881 ,.00 98,.01 c
ATOM 8072 OD1 ASN A1115 -3 6 ..808 110.,745 6 .203 1 ,.00100, .26 0

ATOM 8073 ND2 ASN A -38.,342 .10 9 . 93 6 .,737 I ,.00 95.,99 N

ATOM 8074 O SEP. Alii 6 -32.,577 106.,619 3 .,906 1 ,.00101. .78 0

ATOM 8075 N SER A 1 -35..376 106.,867 3 .595 1 ,.00100, .26 N

ATOM 807 6 CA SER All I6 -.34.,751 .105. 5 .3.,966 I ,.00101. . 4 C

ATOM 8077 C SER A1116 -33.,258 105.,669 4 .,289 1 ,.00 99..89 C

ATOM 8078 CB SER A 6 -34. 932 104.,545 2 .84 7 I ,.00 9 ,.30 c
ATOM 8079 OG SER A1116 -3 6 .,294 104.,360 2 .,510 1 ..00105. .71 0

ATOM 8080 O ASP A1117 -2 9 .,484 103. 382 4 .,270 1 ,.00 97 ..54 0

ATOM 8081 N A S Alii 7 -32. 755 104.,662 4 .995 ,.00 96,. N

ATOM 8082 CA ASP A1117 -31.,32 9 104.,566 5 .,269 1 ..00 97 ..11 c
ATOM 8083 C ASP All 7 -30.,689 .103. 646 4 .,231 I ,.00 98.,93 C

ATOM 8084 CB A S Alii 7 -31. 080 104.,054 6 .691 ,.00 96,.96 C

ATOM 8085 O LYS A1118 -2 9 .003 102.,195 1 .077 1 ,.00 90,.62 O

ATOM 8086 N LYS All 8 -3.1.,5 9 .103. 77 3 .,299 I ,.00 99.,80 N

ATOM 8087 CA LYS Alii 8 -31.,114 102. 2 .,234 1 ,.00 90..67 C

ATOM 8088 c LYS A1118 -30. 036 102.,826 1 .301 1 ,.00 88,.11 c
ATOM 8089 CB LYS All 8 -.32.,339 101. 856 1 .,404 I ,.00 83..56 c
ATOM 8090 O LE A1119 -2 7 .,708 105.,324 1 .,134 1 ,.00 77 ..86 0

ATOM 8091 N L A i9 -30. 280 104.,020 0 .771 I ,.00 80 ,.34 N

ATOM 092 CA L All I9 -29.,472 .104. 575 -0.,308 I ,.00 75..95 C

ATOM 8093 C LEU A1119 -2 8 .,013 104 .849 0 .,051 1 ,.00 73..23 C

ATOM 8094 CB LEU A -30. . 4 105.,870 -0. 8.18 I ,.00 74 ,.50 C

ATOM 8095 CG LEU A1119 -31.,605 105.,796 -1 .,180 1 ..00 83..59 c
ATOM 8096 CD1 LEU A1119 -32.,131 107. 161 -1 .,620 1 ,.00 78..02 c
ATOM 8097 CD2 LEU Alii 9 -31. 900 104.,729 -2 .240 ,.00 79,.66 c
ATOM 8098 O LE A112 0 -2 6 .,081 106.,879 -1 .,848 1 ..00 71 ..33 0

ATOM 80 9 N LE AU20 -2 7 ., 2 3 .104 .559 -0.,893 I ,.00 71 ., 2 N

ATOM 8100 CA ILE A112 0 -2 5 .697 104.,815 -0. 737 ,.00 72 ,.54 c
ATOM 8101 c ILE A1120 -2 5 .403 106.,271 -1 .033 1 ,.00 68,.41 c
ATOM 8102 CB ILE AU20 -24.,832 .103. 948 - . .,690 I ,.00 69.,56 c
ATOM 8103 CGI ILE A112 0 -2 5 .,410 102.,544 -1 .,843 1 ,.00 68..33 c
ATOM 8104 CG2 ILE A 20 -23 .381 103.,903 - .207 I ,.00 6 ,.42 c
ATOM 8105 CD1 ILE AU20 -2 5 .,409 101. 775 -0.,566 I ,.00 73..25 c
ATOM 8106 O ALA A1121 -21.,956 107. 768 -1 .,733 1 ,.00 70..50 0

ATOM 8107 N ALA A 2.1 -24 .373 10 6 .,8 7 -0. 398 I ,.00 69 ,.30 N

ATOM 8108 CA ALA A1121 -2 4 .,002 108.,217 -0.,583 1 ..00 71 ..51 c
ATOM 8109 C ALA A1121 -2 3 .,015 108. 385 -1 .,733 1 ,.00 69..34 c
ATOM 8110 CB ALA A1121 -2 3 .407 108.,778 0 .706 I ,.00 66,.45 c
ATOM 8111 O ARG A1122 -2 0 .,123 109.,988 -4 .,021 1 ..00 63..32 0

ATOM 8112 N ARG AU22 -2 3 .,354 .10 9 .226 -2.,705 I ,.00 65., N

ATOM 8113 CA ARG A1122 442 109.,504 -3. 8 . I ,.00 6 ,. 5 c
ATOM 8114 c ARG A1122 -21 .130 110.,130 -3. 360 1 ,.00 63,.20 c
ATOM 8115 CB ARG AU22 -2 3 .,094 1 0 .42 7 -4 .,820 I ,.00 54 .,77 c
ATOM 8116 CG ARG A1122 -2 4 .,330 109.,876 -5.,430 1 ,.00 56..21 c
ATOM 8117 CD ARG A1122 -2 5 .050 110.,97 3 -6. 170 1 ,.00 57 ,.18 c
ATOM 8118 NE ARG AU22 -24.,248 l .5.13 -7 ,,253 I ,.00 54 .. 0 N

ATOM 8119 CZ ARG A1122 -2 4 .,464 112.,694 -7 .,823 1 ,.00 57 ..31 c
ATOM 8120 N . ARG A 22 -25. 457 1 3 .,477 -7 .393 I ,.00 47 ,.56 N

ATOM 8121 NH2 ARG AU22 -2.3.,677 . 3 .094 -8.,816 I ,.00 56..30 N

ATOM 8122 O LYS A112 3 -21.,024 110. 750 0 .,329 1 ,.00 65..87 O

ATOM 8123 N LYS A 23 - . 46 1 0 .,877 -2 .266 I ,.00 63 ,.77 N

ATOM 8124 CA LYS A1123 -19.,899 Ill .,342 -1 .,688 1 ..00 60..08 c
ATOM 8125 C LYS A112 3 - .,958 Ill .088 -0.,197 1 ,.00 68..39 C

ATOM 8126 CB LYS Al 2 . - .662 112.,812 -1 .993 I ,.00 67 ,. 2 C

ATOM 8127 CG LYS A1123 -19.,441 113.,110 -3.,465 1 ..00 62 ..85 c
ATOM 8128 CD LYS AU23 - 8 ., 2 6 1 2 .570 -3.,959 I ,.00 56.,40 c



ATOM 8129 CE LYS A1123 -17 ..846 113..080 -5..361 1 ..00 49..06 c

ATOM 8130 Z LYS A112 3 --16,,474 112..763 -5.,813 1 ,.00 54 ..86

ATOM 8131 O LYS A112 4 -2 0 ..571 Ill .,523 3 ..422 1 ,.00 77 ,.47 O

ATOM 8132 LYS A1124 -18..811 Ill .,210 0 ..474 1 ..00 71 ..65
ATOM 8133 CA. LYS A1124 -18.,743 110. 997 .1. .,922 1 ,.00 75..75 C

ATOM 8134 C LYS A112 4 -19..699 Ill .,944 2 ..647 1 ,.00 75,.98 C
ATOM 8135 CE LYS A1124 -17 ..309 Ill .,198 2 ..432 1 ,.00 69,.49 c
ATOM 8136 O ASP A1125 -22.,018 115. 749 2 .,356 1 ,.00 8 ..10 0
ATOM 8137 ASP A112 5 -19..544 113.,228 2 .,352 1 ,.00 73..33

ATOM 8138 CA ASP A1125 -2 0 ..289 114 .,266 3 ..034 1 ,.00 71 ,.12 c
ATOM 8139 C A AU25 -21.,586 114 .601 2 .,321 1 ,.00 75..14 c
ATOM 8140 CB ASP A112 5 -19..425 115.,521 3 .,166 1 ,.00 72 ..27 c
ATOM 8141 O TP.P A 2 6 -24 .8 .,903 0 .810 1 ,.00 68 ,.99 0
ATOM 8142 TRP A1126 -22..208 113.,614 1 .,679 1 ..00 71 ..28

ATOM 8143 CA TRP A112 6 -2 3 .,478 113..851 0 .,999 1 ,.00 68..37 C
ATOM 814 4 C TP.P A112 6 -24..553 112.,906 1 .459 1 ,.00 69,.91 C

ATOM 8145 CB TRP A1126 -2 3 ..352 113.,712 -0.,512 1 ..00 62 ..43 c
ATOM 8146 CG TRP A 2 6 -22.,600 114. 790 - .1. .,186 1 ,.00 65..00 c
ATOM 8147 C TP.P A112 6 .015 115.,872 -0. 609 1 ,.00 67 ,.98 c
ATOM 8148 CD2 TRP A1126 — ..344 114 .,896 -2 ..594 1 ,.00 67 ,.45 c
ATOM 8149 E TRP A 2 6 -2.1.,409 116. 655 - .1. .,568 1 ,.00 70.. 8 N
ATOM 8150 CE2 TRP A112 6 -21..593 116.,071 -2.,795 1 ,.00 69.. 3 C

ATOM 8151 CE3 TRP A1126 ~22 ..677 114 .,106 -3. 704 1 ,.00 59,.4 '7 c
ATOM 8152 CZ2 TRP A112 6 -21.,165 116..476 -4 .,066 1 ,.00 64 ..3.3 c
ATOM 8153 C 3 TRP A112 6 -22..255 114 ..508 -4 .,954 1 ,.00 60..12 c
ATOM 8 4 CH2 TRP A 2 6 - .502 115.,67 9 -5. 128 1 ,.00 59 ,.32 c
ATOM 8155 O A A1127 -27.,868 113. 408 1 .,457 1 ,.00 73..66 0
ATOM 8156 ASP A112 7 -2 5 .,204 113..239 2 .,561 1 ,.00 74 ..72

ATOM 8157 CA A P A 27 -26. .321 112.,432 3 .023 1 ,.00 7 .1. ,.06 c
ATOM 8158 c ASP A1127 -2 7 .,460 112.,383 1 .,999 1 ..00 71 ..45 c
ATOM 8159 CB ASP A112 7 -2 6 .,846 112..953 4 .,355 1 ,.00 66..66 c
ATOM 8160 CG A S A112 7 -27 ..759 Ill .,964 5 .020 1 ,.00 74 ,.75 c
ATOM 8161 OD1 ASP A1127 -2 8 ..851 Ill .,718 4 .,463 1 ..00 75..45 0
ATOM 8162 OD2 ASP AU27 -2 7 .,381 l .4 6 .,079 1 ,.00 78..60 0

ATOM 8163 O PRO A112 8 -31..405 Ill .,202 0 .501 1 ,.00 74 ,.82 0
ATOM 8164 PRO A1128 -27 ..966 Ill .,175 1 .727 1 ,.00 75,.63

ATOM 8165 CA. PRO A 28 -29.,046 110. 944 0 .,758 1 ,.00 70..73 c
ATOM 8166 C PRO A112 8 -30.,427 Ill .,364 1 .,238 1 ,.00 74 ..04 c
ATOM 8167 CB PRO A112 8 -28. 998 109.,422 0 .540 1 ,.00 7 ,.26 c
ATOM 8168 CG PRO A1128 -27.,592 10 ..031 0 .,907 1 ,.00 72 ..40 c
ATOM 8169 CD FRO A112 8 -2 7 .,251 109..929 2 .,062 1 ,.00 72 ..38 c
ATOM 8170 O LYS A112 9 -33. 163 114 .,073 .789 1 ,.00 68 ,.00 0
ATOM 8171 LYS A1129 -30..530 Ill .,871 2 .,459 1 ..00 74 ..88

ATOM 8172 CA LYS A112 9 -31.,813 112..409 2 .,903 1 ,.00 80..55 c
ATOM 8173 C LYS A112 9 -32..039 113.,724 2 .162 1 ,.00 7.3,.37 c
ATOM 8174 CB LYS A1129 -31..844 112.,612 4 .,423 1 ..00 80..30 c

ATOM 8175 O LYS All 30 -.3 .1 .,147 116. 291 - .1. .,053 1 ,.00 72 ..03 0

ATOM 817 6 LYS All.30 -30..930 114 .,418 1 .931 1 ,.00 70,.39
ATOM 817 7 CA LYS A1130 -30..925 115.,706 1 .267 1 ,.00 73,. 2 c
ATOM 8178 C LYS All 30 -.30.,554 115. 607 -0.,218 1 ,.00 72 ..47 c
ATOM 8179 CB LYS A1130 -2 9 .,954 116.,647 1 .,991 1 ,.00 73..35 c
ATOM 8180 CG LYS A1130 -30..317 116.,872 3 .457 1 ,.00 69,. 7 c
ATOM 8181 C LYS A1130 -29.,457 117 ..928 4 .,120 1 ,.00 69..79 c
ATOM 8182 CE LYS A1130 -2 8 .,050 117 ..423 4 .,401 1 ,.00 71 ..79 c
ATOM 8183 Z LYS All.30 -27 .295 118.,340 5 ..302 1 ,.00 66 ,.43

ATOM 8184 O TYR A1131 -28.,634 113..515 -.3.,864 1 ,.00 65..12 0
ATOM 8185 TYR A1131 -2 9 .,603 114 ..733 -0.,540 1 ,.00 69..68

ATOM 8186 CA TYR A1131 -28. 945 114 .,753 - .843 1 ,.00 69 ,.39 c
ATOM 8187 c TYR A1131 -2 9 .,152 113.,529 -2 .,757 1 ..00 68..91 c
ATOM 8188 CB TYR A1131 -2 7 .,443 114 ..956 -1 .,62 7 1 ,.00 65..10 c
ATOM 8189 CG TYR A1131 -27 ..097 116.,270 -0. 949 1 ,.00 70,.18 c
ATOM 8190 C D 2 TYR A1131 -2 7 ..131 117 .,466 -1 .,657 1 ..00 67 ..92 c
ATOM 8191 CD1 TYR A 31 -2 6 .,747 116. .319 0 .,394 1 ,.00 73..69 c



ATOM 8 1 2 CE2 TYR A1 1 3 1 - 26 .. 8 2 1 1 1 8 .. 6 7 6 - 1 .. 0 5 7 1 .. 0 0 6 7 .. 8 8 c
ATOM 8 1 9 3 CEl TY A1 1 3 1 --2 6 ., 4 3 5 1 1 7 .. 5 3 5 1 ., 0 1 0 1 ,. 0 0 7 2 .. 2 2 C
ATOM 8 9 4 CZ TYR A1 1 3 1 - 2 6 .. 4 7 2 1 1 8 ., 7 0 4 0 . 2 7 7 1 ,. 0 0 7 2 ,. 8 3 c
ATOM 8 1 9 5 OH TYR A1 1 3 1 - 26 .. 1 6 1 1 1 9 ., 9 1 1 0 ., 8 6 4 1 .. 0 0 7 6 .. 7 2 0
ATOM 8 1 9 6 O GLY AU 3 2 - 2 7 ..845 1 1 0 . 6 6 6 - 2 ., 6 4 9 1 ,. 0 0 7 ., 8 6 0
ATOM 8 9 7 GLY Al l 32 - 2 9 .. 8 9 5 1 1 2 ., 5 1 5 - 2 . .31 7 1 ,. 0 0 6 9 ,. 3
ATOM 8 1 9 8 CA GLY A1 1 3 2 - 3 0 .. 1 1 4 I l l ., 3 2 3 - 3 .. 1 3 1 1 ,. 0 0 62 . 9 3 c
ATOM 8 1 9 9 C GLY A1 1 3 2 - 2 8 ., 9 6 1 1 0 . 3 7 4 - 3 ., 1 9 6 1 ,. 0 0 7 0 ., 6 8 c
ATOM 82 00 O GLY A1 1 3 3 - 2 9 .. 2 7 5 1 0 6 ., 7 9 7 - 5 ., 4 0 7 1 ,. 0 0 6 3 .. 0 0 0
ATOM 8 2 0 1 GLY A1 1 3 3 - 2 9 .. 0 8 5 1 0 9 ., 2 3 3 - 3 . 8 7 1 1 ,. 0 0 6 5 ,. 3 0
ATOM 8 2 0 2 CA GLY AU 3 3 - 2 7 ., 9 9 4 0 8 .. 2 8 5 - 4 ., 0 1 4 1 ,. 0 0 5 7 .. 3 8 C
ATOM 8 2 0 3 C GLY A1 1 3 3 - 2 8 .. 2 7 4 1 0 6 .. 9 6 3 - 4 ., 7 1 5 1 ,. 0 0 5 8 .. 0 3 c
ATOM 8 2 0 4 O PHE A .3 4 - 2 7 . 9 9 6 1 0 3 ., 7 3 8 - 3 . 052 1 ,. 0 0 6 3 ,. 8 3 0
ATOM 8 2 0 5 PHE A1 1 3 4 - 27 .. 3 6 5 1 0 6 ., 0 1 1 - 4 ., 5 4 2 1 .. 0 0 5 8 .. 3 2
ATOM 82 06 CA PHE A1 1 3 4 - 2 7 ., 4 9 8 1 0 4 .. 7 0 3 - 5 ., 1 8 4 1 ,. 0 0 6 0 .. 2 3 C
ATOM 8 2 0 7 C P E Al l .3 4 - 2 8 .. 1 5 7 1 0 3 ., 6 8 1 - 4 . 266 1 ,. 0 0 5 9 ,. 9 4 C
ATOM 8 2 0 8 CB PHE A1 1 3 4 - 26 .. 1 3 2 1 0 4 ., 1 6 4 - 5 ., 6 0 8 1 .. 0 0 5 .. 2 6 c
ATOM 8 2 0 9 CG PHE A 3 4 - 2 5 ., 2 8 1 0 5 . 1 4 4 - 6 ., 3 6 3 1 ,. 0 0 5 3 ., 4 4 c
ATOM 8 2 1 0 C PHE Al l .3 4 - 2 5 .. 5 4 3 1 0 5 ., 4 3 1 - 7 . 6 9 4 1 ,. 0 0 5 2 ,. 0 7 c
ATOM 8 2 1 1 CD2 PHE A1 1 3 4 - 2 4 .. 1 9 5 1 0 5 ., 7 4 8 - 5 . 7 5 4 1 ,. 0 0 5 0 ,. 6 8 c
ATOM 8 2 1 2 CEl PHE A 3 4 - 2 4 ., 7 3 3 0 6 . .30 6 - 8 ., 3 9 1 1 ,. 0 0 4 6 ., 3 1 c
ATOM 8 2 1 3 CE2 PHE A1 1 3 4 - 2 3 ., 3 9 1 1 0 6 .. 6 2 3 - ., 4 4 2 1 ,. 0 0 4 4 .. 1 1 c
ATOM 8 2 1 4 C PHE A1 1 3 4 - 2 3 .. 6 5 8 1 0 6 ., 9 0 6 - 7 . 7 5 4 1 ,. 0 0 4 5 ,. 3 9 c
ATOM 8 2 1 5 O A AU 3 5 - 2 7 ., 7 6 5 0 0 .. .35 3 - 5 ., 5 2 2 1 ,. 0 0 5 4 .. 6 0 0
ATOM 8 2 1 6 ASP A1 1 3 5 - 2 8 ., 8 8 3 1 0 2 .. 7 3 6 - 4 ., 8 4 2 1 ,. 0 0 5 5 .. 2 7
ATOM 8 2 CA A P A 3 5 - 2 9 . 2 8 5 1 0 1 ., 5 7 0 - 4 . 0 7 4 1 ,. 0 0 6 1 ,. 2 4 c
ATOM 8 2 1 8 C A AU 3 5 - 2 8 ., 6 2 8 0 0 .. 2 9 1 - 4 ., 6 4 2 1 ,. 0 0 5 8 .. 3 1 c
ATOM 8 2 1 9 CB ASP A1 1 3 5 - 3 0 ., 8 2 2 1 0 1 .. 4 6 0 - 4 ., 0 0 9 1 ,. 0 0 6 7 .. 1 5 c
ATOM 8220 CG A P A 3 5 - 3 1 . 4 6 9 1 0 1 ., 0 0 4 - 5 . 3 2 5 1 ,. 0 0 7 8 ,. 6 8 c
ATOM 8 2 2 1 OD2 ASP A1 1 3 5 - 30 ., 7 9 1 1 0 0 ., 8 9 9 - 6 ., 3 7 4 1 .. 0 0 7 5 .. 6 5 0
ATOM 8222 OD1 ASP A1 1 3 5 -32 ., 6 9 4 1 0 0 . 7 4 2 - 5 ., 2 9 7 1 ,. 0 0 9 3 .. 2 9 0
ATOM 8 2 2 3 O SEP. A1 1 .3 6 - 2 6 .. 4 2 0 9 7 ., 5 7 9 - 5 . 6 4 6 1 ,. 0 0 6 2 ,. 1 4 0
ATOM 8 2 2 4 SER A1 1 3 6 - 29 .. 0 2 6 9 9 ., 1 4 6 - 4 ., 1 0 5 1 .. 0 0 5 8 .. 2 8
ATOM 82 25 CA. SER Al l 3 6 - 2 8 ., 5 4 7 9 7 . 8 4 8 - 4 ., 5 7 6 1 ,. 0 0 6 2 ., 8 .3 c
ATOM 8 2 2 6 C SER A1 1 .3 6 - 2 7 .. 0 9 7 ., 7 1 7 - 4 . 5 7 7 1 ,. 0 0 5 6 , c
ATOM 8 2 2 7 CB SER A1 1 3 6 - 2 9 .. 0 8 0 9 7 ., 5 7 2 - 5 . 9 9 3 1 ,. 0 0 6 4 ,. 1 0 c
ATOM 82 28 OG SER Al l 3 6 -.3 0 ., 3 8 0 9 8 . 1 7 - 6 ., 1 8 0 1 ,. 0 0 7 2 ., 6 0 0
ATOM 8 2 2 9 O PRO A1 1 3 7 - 2 5 ., 4 0 7 9 5 .. 1 5 1 - 3 ., 5 2 3 1 ,. 0 0 4 9 .. 1 3 0
ATOM 8 2 3 0 PRO A .3 7 - 2 6 . .38 3 9 7 ., 7 7 0 - 3 . 3 9 5 1 ,. 0 0 0 ,. 0 3
ATOM 8 2 3 1 CA PRO Al 3 7 - 2 4 ., 9 3 9 9 7 .. 5 - 3 ., 3 7 8 1 ,. 0 0 5 4 .. 2 5 c
ATOM 8 2 3 2 C FRO A1 1 3 7 - 2 4 ., 6 4 8 9 6 .. 0 7 3 - 3 ., 8 2 3 1 ,. 0 0 5 1 .. 0 9 c
ATOM 8 2 3 3 CB PRO A .3 7 - 2 4 . 5 4 6 9 7 ., 7 3 9 - . 9 0 1 ,. 0 0 4 7 ,. 1 6 c
ATOM 8 2 3 4 CG PRO A1 1 3 7 - 2 5 ., 7 0 3 9 8 ., 4 7 7 - 1 ., 3 2 4 1 .. 0 0 5 0 .. 2 0 c
ATOM 8 2 3 5 CD FRO A1 1 3 7 - 2 6 ., 9 0 6 9 8 .. 0 4 2 - 2 ., 0 5 0 1 ,. 0 0 4 8 .. 9 4 c
ATOM 8 2 3 6 O T R Al l .3 8 - 2 1 .. .33 4 9 4 ., 3 7 6 - 3 . 5 0 9 1 ,. 0 0 4 3 ,. 4 5 0
ATOM 8 2 3 7 THR A1 1 3 8 - 23 .. 5 7 9 9 5 ., 8 9 7 - 4 ., 5 8 3 1 .. 0 0 4 9 .. 5 2
ATOM 8 2 3 8 CA. TH.R A 3 8 - 2 3 ., 2 0 2 9 4 . 5 5 3 - 5 ., 0 1 ,. 0 0 4 5 ., 0 0 c
ATOM 8 2 3 9 C TKR Al l .3 8 . .37 4 9 3 ., 8 6 0 - 3 . 9 2 8 1 ,. 0 0 4 4 ,. 7 9 c
ATOM 8 2 4 0 CB THR A1 1 3 8 —2 2 .. 4 1 0 9 4 ., 5 7 4 - 6 . 3 4 1 1 ,. 0 0 4 8 ,. 8 1 c
ATOM 8 2 4 1 OG1 T R A 3 8 - 2 3 ., 1 7 2 9 5 . 2 5 6 - 7 ., 352 1 ,. 0 0 5 2 ., 2 .3 0
ATOM 8 2 4 2 CG2 THR A1 1 3 8 - 2 2 ., 1 1 4 9 3 ., 1 4 2 - ., 8 0 9 1 ,. 0 0 4 9 .. 4 6 c
ATOM 8 2 4 3 O VAL A1 1 3 9 - 2 1 .. 1 7 1 9 0 ., 3 6 2 - 4 . 1 0 7 1 ,. 0 0 4 6 ,. 9 3 0
ATOM 8 2 4 4 N VAL Al l 3 9 - 2 2 ., 8 4 1 9 2 . 6 9 6 - 3 ., 4 7 4 1 ,. 0 0 4 2 .. 9 4 N
ATOM 8 2 4 5 CA VAL A1 1 3 9 - 2 2 ., 0 7 9 9 1 ., 8 9 7 - 2 ., 5 1 5 1 ,. 0 0 4 3 .. 9 6 c
ATOM 8 2 4 6 C VAL A .3 9 - 2 0 . 9 3 7 9 1 ., 1 1 0 - 3 . 1 7 7 1 ,. 0 0 4 0 ,. 0 4 c
ATOM 8 2 4 7 CB VAL Al l 3 9 - 2 2 ., 9 9 4 9 0 . 9 3 9 - 1 ., 7 6 8 1 ,. 0 0 4 5 .. 7 0 c
ATOM 8 2 4 8 CGI VAL A1 1 3 9 - 2 2 ., 1 8 8 8 9 .. 9 5 5 - 0 ., 9 6 7 1 ,. 0 0 4 4 .. 4 4 c
ATOM 8 2 4 9 CG2 VAL A .3 9 - 2 3 . 9 5 9 1 ., 7 3 7 - 0 . 8 3 9 1 ,. 0 0 4 7 ,. 9 2 c
ATOM 82 50 O ALA A1 1 4 0 - 1 8 ., 4 1 9 8 8 ., 2 2 3 - 3 ., 6 9 1 1 .. 0 0 4 2 .. 8 4 0
ATOM 8 2 5 1 ALA A1 1 4 0 - 1 ., 7 0 2 9 1 . 302 - 2 ., 7 0 9 1 ,. 0 0 4 3 .. 0 3
ATOM 82 52 CA ALA A1 1 4 0 - 1 8 .. 5 4 8 9 0 ., 5 9 6 - 3 . 2 8 0 1 ,. 0 0 4 6 ,. 9 9 c
ATOM 8 2 5 3 c ALA A1 1 4 0 - 1 8 .. 5 3 5 8 9 ., 1 1 6 - 2 ., 8 5 9 1 .. 0 0 4 3 .. 8 3 c
ATOM 8 2 5 4 CB ALA Al l 4 0 - 7 ., 2 5 6 9 1 . 2 8 2 - 2 ., 8 8 5 1 ,. 0 0 4 9 ., 7 5 c



ATOM 8255 O TYR A1141 -19 307 88 826 0 977 1 00 47 50 O

ATOM 8256 TYR A1141 --18 680 88 882 -1 560 1 00 48 21

ATOM 8257 CA TYR A1141 -18 842 87 545 -0 976 1 0 46 53 C
ATOM 8258 c TYR A1141 -19 371 87 734 0 431 1 00 47 47 c
ATOM 8259 CB TYR All 41 -17 526 86 730 -0 94 3 1 00 38 83 c
ATOM 82 60 CG TYR A1141 -16 .337 87 472 -0 .37 9 1 0 44 47 c
ATOM 82 61 CD1 TYR A1141 -16 132 87 586 0 999 1 00 51 15 c
ATOM 82 62 CD2 TYR All 41 -15 4 88 070 -1 221 1 00 45 78 c
ATOM 82 63 CE1 TYR A1141 -15 042 88 286 1 511 1 00 45 3 c
ATOM 82 64 CE2 TYR A1141 -1 331 88 750 -0 724 1 00 48 66 c
ATOM 82 5 C TYR All 41 -14 145 88 856 0 638 1 00 50 1 c
ATOM 82 66 OH TYR A1141 -13 049 89 546 1 094 1 00 50 94 0
ATOM 82 7 O SER A1142 -18 413 85 450 2 937 1 00 49 80 0
ATOM 82 68 SER A1142 -19 874 86 663 1 019 1 00 44 16
ATOM 82 69 CA SER A1142 -2 0 359 86 723 2 374 1 00 42 39 c
ATOM 8270 C SER A1142 -19 .353 86 122 3 .337 1 0 46 78 c
ATOM 8271 CB SER A1142 -21 682 86 010 2 495 1 00 2 98 c
ATOM 8272 OG SER All 42 -22 6 86 701 1 771 1 00 43 25 0
ATOM 8273 O VAL A114 3 -20 .37 0 86 036 7 173 1 0 56 67 0
ATOM 8274 VAL A1143 -19 532 86 385 4 617 1 00 45 83
ATOM 8275 CA. VAL All 43 - 8 603 85 853 5 583 1 00 45 0 C
ATOM 8276 C VAL A114 3 -1 411 85 388 6 768 1 00 46 70 C
ATOM 8277 CB VAL A1143 -1 524 86 873 5 997 1 00 53 16 c
ATOM 8278 CG2 VAL All 43 - 6 459 87 052 4 900 1 00 40 46 c
ATOM 8279 CGI VAL A114 3 -16 860 86 413 7 228 1 00 61 25 c
ATOM 8280 O L A114 4 -17 810 84 539 9 671 1 00 52 03 0
ATOM 8281 N L All 44 - 9 066 84 203 7 260 1 00 0 06 N
ATOM 8282 CA LEU A114 4 -19 659 83 667 8 467 1 00 58 22 C
ATOM 8283 C LEU A114 4 -19 033 84 392 9 625 1 00 55 37 C
ATOM 8284 CB LEU A114 4 -19 411 82 167 8 591 1 00 55 09 c
ATOM 8285 CG LEU A114 4 -19 909 81 536 9 894 1 00 55 24 c
ATOM 8286 C LEU A114 4 -21 431 81 546 9 92 7 1 0 56 17 c
ATOM 8287 CD2 LEU A114 4 -19 367 80 124 10 058 1 00 0 50 c
ATOM 8288 O VAL All 45 -21 224 84 970 3 114 1 00 56 89 0
ATOM 8289 VAL A114 5 -1 863 84 857 10 549 1 0 53 39
ATOM 8290 CA VAL A1145 -19 334 8 522 11 722 1 00 8 29 c
ATOM 82 91 C VAL All 45 - 999 84 988 2 978 1 00 58 56 c
ATOM 8292 CB VAL A114 5 -1 479 87 063 11 631 1 00 59 93 c
ATOM 8293 CGI VAL A114 5 -20 542 87 444 10 632 1 00 56 44 c
ATOM 82 CG2 VAL All 45 - 9 737 87 67 6 3 011 1 00 58 61 c
ATOM 8295 O VAL A114 6 -17 674 8 945 16 276 1 00 8 89 0
ATOM 8296 VAL A114 6 -19 145 84 494 13 866 1 00 6 35
ATOM 8297 CA VAL A114 6 -19 557 83 962 15 150 1 00 68 18 c
ATOM 8298 C VAL A114 6 -18 907 8 851 16 191 1 00 8 4 c
ATOM 82 99 CB VAL A114 6 -1 145 82 481 1 .32 8 1 0 71 29 c
ATOM 8300 CGI VAL A114 6 -19 616 81 9 1 16 671 1 00 67 93 c
ATOM 8301 CG VAL All 46 - 717 8 645 4 201 1 00 66 20 c
ATOM 8302 O ALA A114 7 -21 487 86 386 18 862 1 0 71 67 0
ATOM 8303 ALA A1147 -19 751 8 541 16 945 1 00 7 18
ATOM 8304 CA. ALA All 47 - 281 86 544 7 880 1 00 73 c
ATOM 8305 C ALA A114 7 -2 0 386 86 964 18 837 1 00 74 49 c
ATOM 8306 CB ALA A1147 -18 750 87 745 1 133 1 00 73 32 c
ATOM 8307 O LYS All 48 -20 64 6 0 641 9 473 1 00 74 63 0
ATOM 8308 LYS A114 8 -2 0 077 87 971 19 639 1 00 77 29
ATOM 8309 CA LYS A114 8 -21 067 88 518 20 539 1 00 78 56 c
ATOM 8310 C LYS All 48 -21 464 89 893 20 02 6 1 00 75 47 c
ATOM 8311 CB LYS A114 8 -2 0 524 88 580 21 964 1 00 76 58 c
ATOM 8312 O VAL A114 9 -24 518 9 600 2 836 1 00 74 92 0
ATOM 8313 VAL A1149 -22 732 0 218 20 181 1 00 76 02

ATOM 8314 CA VAL A114 9 -2 3 169 91 557 19 843 1 00 79 22 c
ATOM 8315 C VAL A114 9 -23 778 92 232 21 073 1 0 75 09 c
ATOM 8316 CB VAL A1149 -24 173 91 540 18 666 1 00 75 99 c
ATOM 8317 CGI VAL All 49 -25 545 0 991 098 1 00 74 23 c



ATOM 8 3 1 8 CG2 VAL A1 1 4 9 - 2 4 .. 3 0 1 9 2 . 9 3 0 1 8 . 0 7 6 1 .. 0 0 8 3 .. 9 8 c
ATOM 8 3 1 9 O GLU A1 1 5 0 --2 5 ., 8 8 6 9 4 . 5 9 8 2 0 ., 7 2 6 1 ,. 0 0 7 6 .. 7 5 O
ATOM 832 0 GL A1 1 5 0 - 2 3 .. 4 2 6 9 3 ., 4 9 9 2 1 . 2 9 2 ,. 0 0 7 7 ,. 3 8
ATOM 832 1 CA GLU A1 1 5 0 - 2 4 .. 1 3 0 9 4 . 2 9 9 2 2 . 2 8 8 1 .. 0 0 7 6 .. 3 9 c
ATOM 8 3 2 2 C GLU A 5 0 - 2 5 ., 5 7 1 9 4 . 2 4 2 2 1 ., 8 6 0 1 ,. 0 0 74 ., 2 0 C
ATOM 832 3 CB GL A1 1 5 0 - 2 3 .. 6 1 2 9 5 ., 7 3 7 .35 4 ,. 0 0 7 3 ,. 6 3 C
ATOM 832 4 O LYS A1 1 5 1 - 2 9 .. 0 0 9 9 3 ., 0 1 2 2 4 .. 3 7 4 1 ,. 0 0 8 1 ,. 6 1 O
ATOM 8 3 2 5 N LYS A 5 1 - 2 6 ., 4 3 3 9 3 . 7 3 5 2 2 ., 7 3 5 1 ,. 0 0 73 ., 8 0 N
ATOM 832 6 CA LYS A1 1 5 1 - 2 7 .. 8 2 2 9 3 . 4 9 0 2 2 . 3 6 5 1 ,. 0 0 7 6 .. 4 9 C
ATOM 832 7 c LYS A1 1 5 1 - 2 8 .. 7 9 2 9 3 ., 8 2 6 2 3 . 4 8 2 1 ,. 0 0 8 1 ,. 7 9 c
ATOM 832 8 CB LYS AU 5 1 - 2 8 ., 0 1 3 9 2 . 0 3 1 2 1 ., 9 5 5 1 ,. 0 0 8 0 .. 3 8 c
ATOM 832 9 O GLY Al l 5 2 - 2 9 .. 3 6 1 9 7 . 5 8 3 2 4 . 0 7 4 1 ,. 0 0 7 9 .. 3 3 0
ATOM 8 3 3 0 GLY A 5 2 - 2 9 . 3 8 7 9 5 ., 0 1 5 2 3 . 4 4 1 ,. 0 0 7 6 ,. 4 0
ATOM 8 3 3 1 CA GLY Al l 5 2 - 3 0 .. 3 4 2 9 5 . 4 4 6 2 4 . 4 1 3 1 .. 0 0 7 4 .. 3 1 c
ATOM 8 3 32 C GLY A1 1 5 2 - 3 0 ., 2 0 4 9 6 . 92 5 2 4 ., 6 8 7 1 ,. 0 0 8 1 .. 0 c
ATOM 8 3 3 3 O LYS A1 1 5 3 - 2 8 .. 9 9 5 1 0 0 ., 2 0 0 2 6 . 1 7 1 ,. 0 0 9 3 ,. 3 2 0
ATOM 8 3 3 4 LYS A1 1 5 3 - 3 1 . 0 3 5 9 7 . 4 4 9 2 5 . 5 9 0 1 .. 0 0 8 2 .. 4
ATOM 8 3 3 5 CA. LYS A 5 3 -.3 0 ., 9 6 4 9 8 . 8 6 0 2 5 ., 9 6 1 1 ,. 0 0 8 5 ., 2 2 C
ATOM 8 3 3 6 C LYS A1 1 5 3 - 2 9 .. 5 6 0 9 9 ., 1 6 0 2 6 . 4 5 1 1 ,. 0 0 8 5 ,. 2 4 C
ATOM 8 3 3 7 CB LYS A1 1 5 3 -32 .. 002 9 9 ., 2 2 8 2 7 . 0 3 3 1 ,. 0 0 7 7 ,. 2 8 c
ATOM 8 3 3 8 O SER AU 5 4 - 2 8 ., 2 3 0 9 6 . 5 3 4 2 9 ., 2 1 4 1 ,. 0 0 8 7 ., 2 0 0
ATOM 8 3 3 9 SE . A1 1 5 4 - 2 9 . 0 0 3 9 8 . 2 3 0 2 7 . 2 2 5 1 ,. 0 0 8 5 .. 8 1
ATOM 8 3 4 0 CA SER A1 1 5 4 - 2 7 .. 6 0 8 9 8 ., 2 7 7 2 7 . 6 9 1 1 ,. 0 0 9 1 ,. 6 8 c
ATOM 8 3 4 1 C SER Al 5 4 - 2 7 ., 3 1 9 9 7 . 0 8 0 2 8 ., 5 9 1 1 ,. 0 0 8 6 .. 1 0 c
ATOM 8 3 4 2 CB SER A1 1 5 4 - 2 7 . 3 0 3 9 9 . 5 7 7 2 8 . 4 6 6 1 ,. 0 0 9 6 .. 0 9 c
ATOM 8 3 4 3 OG SER A 5 4 - 2 7 . .33 9 1 0 0 ., 7 3 0 2 7 . 632 1 ,. 0 0 9 0 ,. 1 2 0
ATOM 8 3 4 4 O LYS Al 5 5 - 2 3 ., 3 6 7 9 5 . .33 4 2 6 ., 8 9 5 1 ,. 0 0 7 5 .. 3 8 0
ATOM 8 3 4 5 LYS A1 1 5 5 - 2 6 ., 0 7 4 9 6 .. 62 8 2 8 ., 6 3 6 1 ,. 0 0 8 3 .. 5 7
ATOM 8 3 4 6 CA LYS A 5 5 - 2 5 . 0 6 4 9 6 ., 8 9 1 2 7 . 632 1 ,. 0 0 7 8 ,. 7 4 C
ATOM 8 3 4 7 c LYS A1 1 5 5 - 2 4 . 4 4 7 9 5 . 5 0 7 2 7 . 4 6 2 1 .. 0 0 7 6 .. 8 4 c
ATOM 8 3 4 8 CB LYS A1 1 5 5 - 2 4 ., 0 5 9 9 7 . 9 5 0 2 8 ., 082 1 ,. 0 0 7 3 .. 1 5 c
ATOM 8 3 4 9 O LYS A1 1 5 6 - 2 4 .. 7 5 7 9 3 ., 2 8 1 2 . 5 8 0 1 ,. 0 0 7 6 ,. 8 9 0
ATOM 8 3 5 0 LYS A1 1 5 6 - 2 5 . 1 9 1 9 4 . 5 2 5 2 7 . 9 7 2 1 .. 0 0 7 8 .. 0 6
ATOM 8 3 5 1 CA. LYS Al l 5 6 - 2 4 ., 8 3 6 9 3 . 1 0 7 2 7 ., 9 5 7 1 ,. 0 0 7 ., 8 5 C
ATOM 8 3 5 2 C LYS A1 1 5 6 - 2 4 . 62 3 9 2 ., 5 6 4 2 6 . 5 5 8 1 ,. 0 0 7 2 ,. 3 5 C
ATOM 8 3 5 3 CB LYS A1 1 5 6 - 2 5 .. 92 3 9 2 ., 2 8 8 2 8 . 6 6 0 1 ,. 0 0 7 3 .. 4 8 c
ATOM 8 3 5 4 O LEU A 5 7 - 2 5 ., 1 7 8 8 . 7 9 2 5 ., 8 3 1 ,. 0 0 7 2 ., 6 2 0
ATOM 8 3 5 5 LEU A1 1 5 7 - 2 4 . 2 9 7 9 1 . 2 8 1 2 6 . 4 6 6 1 ,. 0 0 8 0 .. 6 2
ATOM 8 3 5 CA LEU A 5 7 - 2 3 . 9 4 5 9 0 ., 6 8 1 2 5 . 1 8 5 1 ,. 0 0 7 3 ,. 4 1 c
ATOM 8 3 7 C LEU Al 5 7 - 2 4 ., 7 5 1 8 9 . 4 2 0 2 4 ., 9 0 4 1 ,. 0 0 7 3 .. 0 0 c
ATOM 8 3 5 8 CB LEU A1 1 5 7 - 2 2 ., 4 5 1 9 0 . 3 6 5 2 5 ., 1 3 6 1 ,. 0 0 6 8 .. 6 3 c
ATOM 8 3 5 CG LEU A 5 7 - . 5 0 0 9 1 ., 5 3 5 2 5 . 4 0 7 1 ,. 0 0 6 8 ,. 5 3 c
ATOM 8 3 6 0 CD1 LEU A1 1 5 7 - 2 0 . 0 6 9 9 1 . 1 7 2 2 5 . 0 9 9 1 .. 0 0 6 4 .. 7 9 c
ATOM 8 3 6 1 CD2 LEU A1 1 5 7 - 2 1 ., 8 8 9 9 2 . 7 5 4 2 4 ., 6 1 0 1 ,. 0 0 6 9 .. 8 4 c
ATOM 8 3 62 O LYS A1 1 5 8 - 2 4 . .31 8 8 ., 1 4 7 2 1 . 2 0 2 1 .. 0 0 7 7 ,. 3 4 0
ATOM 8 3 6 3 LYS A1 1 5 8 - 2 4 . 9 9 2 8 9 . 1 5 9 2 3 . 6 3 0 1 .. 0 0 7 6 .. 0 7
ATOM 8 3 6 4 CA. LYS A 5 8 - 2 5 ., 5 7 8 8 7 . 9 0 1 2 3 ., 2 0 1 1 ,. 0 0 7 6 ., 0 9 c
ATOM 8 3 6 5 C LYS A1 1 5 8 - 2 4 . 6 8 7 8 7 ., 3 9 0 1 0 1 1 .. 0 0 7 5 ,. 1 1 c
ATOM 8 3 6 6 CB LYS A1 1 5 8 - 2 7 . 0 1 7 8 8 ., 0 7 0 2 2 . 7 0 8 1 ,. 0 0 8 0 ,. 0 7 c
ATOM 8 3 6 7 N SER Al l 5 9 - 2 4 ., 3 1 4 8 6 . 1 2 0 2 2 ., 1 9 2 1 ,. 0 0 8 0 ., 0 7
ATOM 8 3 6 8 CA SER A1 1 5 9 - 2 3 . 4 1 1 8 5 . 5 2 9 2 1 . 2 2 0 1 ,. 0 0 7 8 .. 2 1 c
ATOM 8 3 6 9 c SER A1 1 5 9 - 2 4 . 2 2 5 8 5 ., 2 8 3 1 9 . 9 6 9 1 ,. 0 0 7 2 ,. 1 5 c
ATOM 8 3 7 0 0 SER Al l 5 9 - 2 5 ., 4 1 6 8 4 . 9 5 9 2 0 ., 0 5 5 1 ,. 0 0 6 6 .. 4 7 0
ATOM 8 3 7 1 CB SER A1 1 5 9 - 2 2 . 7 8 8 8 4 . 2 3 9 2 1 . 7 5 8 1 ,. 0 0 7 8 .. 9 0 c
ATOM 8 3 7 2 OG SER A 5 9 - . 4 4 0 8 4 ., 0 9 8 . .33 1 1 ,. 0 0 7 8 ,. 2 2 0
ATOM 8 3 7 3 N VAL Al 6 0 - 2 3 ., 6 1 9 8 5 . 4 7 1 1 8 ., 8 0 3 1 ,. 0 0 6 9 .. 7 8 N
ATOM 8 3 7 4 CA VAL A1 1 6 0 - 2 4 ., 4 0 9 8 5 . 3 4 4 1 7 ., 5 7 8 1 ,. 0 0 6 9 .. 4 7 C
ATOM 8 3 7 5 C VAL A 6 0 - 2 3 . 6 7 4 8 4 ., 62 1 6 . 4 8 8 1 ,. 0 0 6 4 ,. 3 6 c
ATOM 8 3 7 6 O VAL Al l 6 0 - 2 2 . 4 5 0 8 4 . 7 0 6 1 6 . 3 6 9 1 .. 0 0 6 7 .. 2 8 0
ATOM 8 3 7 7 CB VAL A1 1 6 0 - 2 4 ., 8 7 2 8 6 . 7 2 6 1 7 ., 0 0 5 1 ,. 0 0 6 7 .. 4 8 c
ATOM 8 3 7 8 CGI VAL Al l 6 0 - 2 6 . 0 8 9 8 7 ., 2 6 3 1 7 . 7 5 8 1 .. 0 0 6 3 ,. 1 c
ATOM 8 3 7 9 CG2 VAL Al l 6 0 - 2 3 . 7 3 6 8 7 . 7 2 9 1 6 . 9 9 0 1 .. 0 0 6 3 .. 7 3 c
ATOM 8 3 8 0 O LYS A 6 1 - 2 5 ., 9 3 8 3 . 8 7 3 1 3 ., 2 3 5 1 ,. 0 0 6 0 ., 4 0 0



ATOM 8381 LYS All 61 -24 450 83 898 15 695 1 00 03

ATOM 8382 CA LYS A1161 --2 3 961 83 285 4 480 1 00 03 C
ATOM 8383 C LYS All 61 -24 689 83 954 3 .331 1 0 62 77 C
ATOM 8384 CB LYS All 61 -24 208 81 771 1 480 1 00 68 27 c
ATOM 8385 CG LYS A 61 -23 565 8 031 3 32 9 I 00 73 C
ATOM 8386 C LYS All 61 -24 291 79 722 3 062 1 0 68 3 C
ATOM 8387 CE LYS A1161 -24 118 78 727 14 182 1 00 8 39 c
ATOM 8388 LYS A 61 -24 862 77 461 3 923 I 00 65 92 N
ATOM 8389 O GLU All 62 -22 654 85 233 10 037 1 00 55 0 O
ATOM 8390 GLU All 62 -2 3 951 84 637 12 467 1 00 8 78
ATOM 8391 CA GLU All 62 -24 613 8 404 427 I 00 2 60 C
ATOM 8392 C GLU All 62 -2 3 869 85 416 10 091 1 00 58 02 C
ATOM 8393 CB GLU A 62 -24 839 86 840 924 1 00 60 62 C
ATOM 8394 CG GLU All 62 -2 5 988 86 955 2 912 1 00 5 33 c
ATOM 8395 CD GLU All 62 -2 6 234 88 365 3 403 1 00 70 39 c
ATOM 8396 O GLU All 62 -25 457 89 280 3 039 1 0 6 73 0
ATOM 8397 OE2 GLU All 62 -27 215 88 546 1 158 1 00 72 45 0
ATOM 8398 O LEU A 63 -25 04 87 941 7 2 3 I 00 52 2 0
ATOM 8399 LEU A1163 -24 640 85 630 9 02 6 1 0 59 23
ATOM 8400 CA LEU A1163 -24 141 8 774 7 667 1 00 54 99 c
ATOM 8401 C LEU A 63 -24 040 87 24 7 7 242 I 00 54 09 c
ATOM 8402 CB LEU All 63 -2 5 061 85 033 6 708 1 00 50 2 c
ATOM 8403 CG LEU A1163 -24 405 84 712 5 373 1 00 54 21 c
ATOM 8404 I LEU A 11 3 -23 3 83 857 5 652 I 00 50 3 c
ATOM 8405 CD2 LEU All 63 -2 5 382 83 993 4 461 1 00 51 5 c
ATOM 8406 O LEU A 64 -2 202 88 666 4 647 1 00 49 44 0
ATOM 8407 N LEU A 64 -22 842 87 706 6 886 I 00 57 6 N
ATOM 8408 CA LEU All 64 -22 634 89 106 6 538 1 00 54 24 c
ATOM 8409 C LEU A 64 -22 154 89 328 5 100 1 00 57 55 c
ATOM 8410 CB LEU All 64 -21 621 89 742 7 503 1 00 57 5 c
ATOM 8411 CG LEU All 64 -21 314 91 237 7 287 1 00 61 37 c
ATOM 8412 C LEU All 64 471 92 10 7 744 1 0 53 3 c
ATOM 8413 CD2 LEU All 64 -19 996 91 674 7 945 1 00 58 92 c
ATOM 8414 O GLY A 65 -2 327 92 790 3 492 I 00 5 2 6 0
ATOM 8415 GLY All 65 780 90 302 4 421 1 0 50 02

ATOM 8416 CA GLY A1165 2 392 0 689 3 075 1 00 43 50 c
ATOM 8417 C GLY A 65 -2 239 668 3 014 I 00 47 03 c
ATOM 8418 O LE A l1 6 -18 861 91 903 -0 176 1 00 45 5 0
ATOM 8419 LE A 6 -20 142 9 243 2 421 1 00 40 25
ATOM 8420 CA ILE All 66 - 9 016 92 112 2 2 I 00 37 27 c
ATOM 8421 C ILE A l1 6 - 124 92 634 0 787 1 00 47 4 c
ATOM 8422 CB ILE Al 6 - 7 683 9 383 2 429 1 00 46 88 c
ATOM 8423 CGI ILE A l1 6 -17 661 0 710 3 807 1 00 45 79 c
ATOM 8424 CG2 ILE A l1 6 - 495 92 330 2 251 1 00 47 23 c
ATOM 8425 C ILE Al166 - 7 790 9 668 4 972 1 0 50 79 c
ATOM 8426 O THR All 67 -17 464 94 833 -0 790 1 00 2 95 0
ATOM 8427 N TH.R A 67 - 538 3 899 0 667 I 00 47 05 N
ATOM 8428 CA THR All 67 - 827 94 546 -0 602 1 0 38 8 c
ATOM 8429 c THR A1167 -18 558 4 8 -1 356 1 00 40 39 c
ATOM 8430 CB TH.R A 67 -20 596 924 -0 4 I 00 44 4 c
ATOM 8431 OG1 THR All 67 -1 725 96 915 0 171 1 00 44 52 0
ATOM 8432 CG2 THR All 67 -21 807 738 0 446 1 00 09 c
ATOM 8433 O ILE A 68 -15 621 96 634 -3 053 I 00 50 .3 6 0
ATOM 8434 ILE All 68 -18 710 95 081 -2 642 1 00 37 94

ATOM 8435 CA ILE A 68 - 7 4 95 3 9 -3 487 1 00 4 73 c
ATOM 8436 C ILE A 68 - 6 834 96 563 -3 008 I 00 40 65 c
ATOM 84 37 CB ILE A1168 - 8 000 95 423 -4 967 1 00 37 c
ATOM 8438 CGI ILE A 68 -18 463 94 047 -5 445 1 00 44 60 c
ATOM 8439 CG2 ILE All 68 -16 883 5 963 -5 834 1 00 3 47 c
ATOM 8440 CD1 ILE A1168 - 8 766 93 922 - 6 940 1 00 43 0 c
ATOM 8441 O ME Al169 - 5 142 99 2 -0 590 1 0 58 86 0
ATOM 8442 ME A l1 9 -17 582 7 540 -2 526 1 00 45 87

ATOM 8443 CA. M All 69 -17 00 8 795 -2 069 I 00 45 65 c



ATOM 8444 c MET A1169 -16 237 8 589 -0 750 1 00 54 66 c
ATOM 8445 CB MET A l1 9 --18 104 99 837 -1 912 1 00 48 10 c
ATOM 8446 CG ME Al169 -17 688 101 269 -2 020 1 0 51 36 c
ATOM 8447 SD MET A l1 9 -19 190 102 310 -2 032 1 00 31 S
ATOM 8448 CE MET All 69 - 509 102 621 -0 291 1 00 57 c
ATOM 8449 O GL A117 0 -14 131 96 477 2 .32 3 1 0 60 29 0
ATOM 8450 GLU A117 0 -16 797 7 801 0 175 1 00 51 71

ATOM 8451 CA. GLU All 70 - 140 7 495 1 461 1 00 52 95 C
ATOM 8452 C GLU A117 0 -14 941 96 531 1 392 1 00 57 56 C
ATOM 8453 CB GLU A117 0 -1 147 96 892 2 449 1 00 53 48 c
ATOM 8454 CG GLU All 70 -18 219 7 841 2 965 1 00 51 50 c
ATOM 8455 CD GLU A117 0 -1 408 97 099 3 568 1 00 61 72 c
ATOM 845 O GLU A 70 -19 486 95 857 3 415 1 00 57 48 0
ATOM 8457 OE2 GLU A117 0 -20 276 7 757 4 189 1 00 67 08 0
ATOM 8458 O ARG A1171 -11 866 4 108 1 348 1 00 57 40 0
ATOM 8459 AP.G A1171 -14 825 95 768 0 .30 6 1 0 58

ATOM 8460 CA ARG A1171 -13 974 94 575 0 311 1 00 53 17 c
ATOM 84 61 C ARG All 71 -12 504 4 853 0 617 1 00 53 64 c
ATOM 8462 CB ARG A1171 -14 091 93 854 -1 028 1 0 49 57 c
ATOM 8463 CG ARG A1171 -13 274 2 588 -1 150 1 00 46 49 c
ATOM 8464 CD ARG All 71 -13 223 92 157 -2 596 1 00 54 81 c
ATOM 8465 ME ARG A1171 -12 379 90 986 -2 802 1 00 59 51

ATOM 8466 C ARG A1171 -11 934 0 592 -3 987 1 00 62 02 c
ATOM 84 67 NH1 ARG All 71 -12 237 1 293 -5 073 1 00 5 46 N
ATOM 8468 2 ARG A1171 -11 173 89 510 -4 081 1 00 57 5
ATOM 8469 O SER A 72 -9 203 95 999 2 2 1 00 62 84 0
ATOM 8470 N SER AU72 -11 966 9 0 051 1 00 53 83 N
ATOM 8471 CA SER A1172 -10 554 96 221 0 226 1 00 53 34 C
ATOM 8472 C SER A 72 -10 214 96 471 1 694 1 00 57 55 C
ATOM 8473 CB SER A1172 -10 171 7 439 -0 611 1 00 53 75 c
ATOM 8474 OG SER A1172 -8 900 7 280 -1 214 1 00 3 8 0
ATOM 8475 O SER A117 3 -9 998 96 009 5 403 1 0 69 0 0
ATOM 8476 SER A117 3 -11 069 7 208 2 374 1 00 0 0
ATOM 8477 CA. SER All 73 -10 783 7 537 3 750 1 00 63 09 C
ATOM 8478 C SER A117 3 -10 865 96 271 4 577 1 0 63 08 C
ATOM 8479 CB SER A1173 -11 745 8 600 4 280 1 00 0 10 c
ATOM 8480 OG SER All 73 -12 699 8 020 5 136 1 00 60 27 0
ATOM 8481 O PHE A117 4 -10 280 92 960 5 938 1 00 64 22 0
ATOM 8482 PHE A117 4 -11 898 95 476 4 .32 6 1 00 64 54

ATOM 8483 CA PHE All 74 -12 091 4 22 6 5 045 1 00 61 58 c
ATOM 8484 C PHE A117 4 -10 869 93 322 4 935 1 00 0 51 c
ATOM 8485 CB PHE A117 4 -13 .338 93 510 4 542 1 00 55 5 c
ATOM 8486 CG PHE A117 4 -13 562 2 175 5 182 1 00 54 40 c
ATOM 8487 CD2 PHE A117 4 -13 179 91 003 4 534 1 00 57 21 c
ATOM 8488 C PHE A117 4 -14 164 92 083 6 4 1 0 55 c
ATOM 8489 CE2 PHE A117 4 -13 380 89 752 5 126 1 00 53 13 c
ATOM 8490 CE1 PHE All 74 -14 369 0 854 7 016 1 00 5 55 c
ATOM 84 91 C P E A117 4 -13 975 89 679 6 .362 1 0 54 00 c
ATOM 84 92 O GLU A1175 -7 144 91 805 4 433 1 00 8 90 0
ATOM 8493 N GLU All 75 -10 456 92 997 3 72 3 1 00 25 N
ATOM 84 94 CA GLU A117 5 -9 354 92 056 3 553 1 00 62 55 c
ATOM 8495 c GLU A1175 -8 042 2 582 4 132 1 00 45 c
ATOM 84 6 CB GLU All 75 -9 168 1 708 2 072 1 00 54 24 c
ATOM 84 97 CG GLU A117 5 -10 386 91 047 1 482 1 00 53 03 c
ATOM 8498 CD GLU A117 5 -10 220 90 72 3 0 0 1 00 60 47 c
ATOM 84 9 OE1 GLU All 75 -9 261 1 238 -0 606 1 00 58 28 0
ATOM 8500 OE2 GLU A117 5 -11 048 89 943 -0 505 1 00 3 0 0
ATOM 8501 O LYS A117 6 -5 452 93 94 3 6 8 1 00 73 87 0
ATOM 8502 LYS A117 6 -7 92 8 93 896 4 292 1 00 68 35
ATOM 8503 CA LYS A117 6 -6 687 4 464 4 817 1 00 75 04 c
ATOM 8504 C LYS A117 6 -6 565 94 119 6 295 1 0 77 29 c
ATOM 8505 CB LYS A117 6 -6 637 5 983 4 628 1 00 67 75 c
ATOM 8506 N ASM All 77 -7 724 93 986 6 945 1 00 70 0



ATOM 8507 CA A S A117 7 --7 791 93 858 8 391 1 00 0 07 c
ATOM 8508 C ASM A117 7 - 9 197 93 491 8 858 1 00 0 7 9 C

ATOM 8509 O A S A117 7 - 9 930 94 351 9 .3.14 1 0 68 52 0

ATOM 8510 CB ASN A117 7 --7 335 5 173 9 00 1 00 0 1 c
ATOM 8511 CG ASN All 77 - 7 078 092 0 494 I 00 8 9 c
ATOM 8512 OD1 A S A117 7 - 7 7.14 94 318 1 230 1 0 68 3 0

ATOM 8513 D2 ASN A1177 --6 155 937 10 2 1 00 7 10 N

ATOM 8514 N PRO All 78 - 9 588 92 207 8 738 I 00 08 N

ATOM 8515 CA PRO A117 8 -10 996 91 869 8 996 1 00 58 83 C

ATOM 8516 c PRO A117 8 -11 496 2 08 9 10 41 1 00 7 3 c
ATOM 8517 0 PRO All 78 -12 615 2 57 6 0 585 I 00 68 92 0

ATOM 8518 CB PRO A117 8 -11 077 90 381 8 63 9 1 00 56 35 c
ATOM 8519 CG PRO A 78 - 9 688 8 9 5 8 3.15 1 00 56 88 c
ATOM 8520 CD PRO A117 8 -8 891 91 140 8 002 1 00 55 77 c
ATOM 8521 LE A117 9 - 0 698 91 74 9 11 418 1 00 72 03 N

ATOM 8522 CA LE A117 9 - 1 178 9.1 819 2 794 1 0 7.1 32 C

ATOM 8523 c ILE A117 9 -11 490 93 272 13 195 1 00 71 33 c
ATOM 8524 O ILE All 7 9 -12 5 8 3 548 3 82 4 I 00 7 53 0

ATOM 8525 CB ILE A117 9 - 0 164 9.1 85 3 770 1 0 75 31 c
ATOM 8526 CGI ILE A117 9 -10 671 91 302 15 207 1 00 75 2 7 c
ATOM 8527 CG2 ILE All 7 9 - 8 777 792 3 586 I 00 77 9.3 c
ATOM 8528 CD1 ILE A117 9 -11 997 90 588 15 426 1 00 81 03 c
ATOM 8529 ASP A1180 -10 617 4 197 12 807 1 00 69 85 N

ATOM 8530 CA ASP A 80 -10 875 60 6 3 053 I 00 4 9 C

ATOM 8531 C A A1180 -12 14 6 96 016 12 302 1 00 70 4 9 C

ATOM 8532 O A P A1180 -13 068 96 5 2 9.18 1 00 68 O

ATOM 8533 CB ASP A 80 - 9 670 96 467 2 651 I 00 70 8.3 c
ATOM 8534 CG ASP A1180 - 8 587 96 505 3 738 1 00 73 61 c
ATOM 8535 OD1 ASP A1180 - 8 932 96 258 4 9.15 1 00 74 8 6 0

ATOM 8536 OD2 ASP A1180 -7 405 96 792 13 432 1 00 88 0

ATOM 85 37 FHE A1181 -12 210 95 699 11 000 1 00 71 62 N

ATOM 8538 CA PHE A1181 - 3 400 95 92 9 0 159 1 0 66 2 9 C

ATOM 8539 c PHE A1181 -14 683 5 526 10 872 1 00 43 c
ATOM 8540 O PHE A 81 -15 70 6 96 206 0 784 I 00 64 84 0

ATOM 8541 CB PHE A1181 - 3 289 95 54 8 82 0 1 0 6.3 3 9 c
ATOM 8542 CG PHE A1181 -1 437 422 7 845 1 00 62 8 3 c
ATOM 8543 CD1 PHE A 81 -15 705 4 896 8 0 I 00 5 8 9 c
ATOM 85 4 CD2 PHE A1181 -1 235 96 196 6 726 1 00 63 94 c
ATOM 8545 C PHE A 8.1 - 6 730 95 57 7 181 1 00 62 63 c
ATOM 854 6 C 2 PHE A 81 -15 270 96 456 5 838 I 00 2 .30 c
ATOM 85 7 C FHE A1181 - 516 95 937 6 070 1 00 0 51 c
ATOM 8548 L A 82 - 4 6.14 94 405 574 1 00 69 2 0

ATOM 8549 CA LEU All 82 -15 795 93 745 12 106 1 00 7 c
ATOM 8550 C LEU A1182 - 252 277 3 460 1 00 2 4 c
ATOM 8551 O LEU All 82 - 7 444 94 247 3 774 1 0 6 0 0

ATOM 8552 CB LEU All 82 -15 518 2 245 2 204 1 00 95 c
ATOM 8553 CG LEU All 82 -15 631 446 0 909 I 00 c
ATOM 8554 C LEU All 82 - 4 7 . 90 219 0 943 1 0 65 32 c
ATOM 8555 CD2 LEU A1182 -1 092 91 051 10 707 1 00 0 22 c
ATOM 8556 N GLU All 83 -15 308 4 72 9 4 27 9 I 00 7 85 N

ATOM 8557 CA GLU A1183 -15 691 95 378 15 531 1 00 73 3 C

ATOM 8558 c GLU A1183 -16 452 96 657 15 169 1 00 7 0 6 c
ATOM 8559 0 GLU A 83 - 7 472 96 991 5 784 I 00 67 0.1 0

ATOM 85 60 CB GLU A1183 -1 468 95 671 1 412 1 00 73 5 6 c
ATOM 85 61 ALA A 84 -15 981 97 317 4 1 0 1 00 6.3 2 9

ATOM 5 62 CA ALA A 84 - 6 571 8 55 9 3 617 I 00 68 7.1 C

ATOM 8563 C ALA A1184 - 8 047 98 460 3 219 1 00 3 38 C

ATOM 85 64 O ALA A 84 - 8 675 99 47 9 2 997 1 00 6.3 82 O

ATOM 85 65 CB ALA A1184 -15 761 99 07 9 2 445 1 00 5 74 c
ATOM 8566 LYS A1185 - 8 610 7 259 3 131 1 00 62 51 N

ATOM 85 67 CA LYS All 8 .5 -2 0 0.16 97 37 2 740 1 0 65 0 C

ATOM 85 68 c LYS A1185 -2 0 878 96 533 13 847 1 00 71 92 c
ATOM 8569 O LYS All 85 -22 022 96 134 3 603 I 00 98 0



ATOM 8570 CB LYS A1185 -20 148 96 312 11 459 1 00 72 43 c
ATOM 8571 CG LYS A1185 --19 349 96 870 10 274 1 00 75 49 C
ATOM 8572 C LYS A1185 -19 709 96 195 8 955 1 0 66 31 c
ATOM 8573 CE LYS A1185 -21 161 96 445 8 58 1 00 73 98 c
ATOM 8574 LYS A 85 -21 368 96 400 7 098 1 00 76 87 N
ATOM 857 5 O GL A118 6 -21 348 93 978 17 528 1 0 75 13 O
ATOM 8576 GLY A1186 -20 329 96 480 15 062 1 00 70 66 N
ATOM 857 7 CA. GLY All 86 -21 057 958 209 1 00 73 64 C
ATOM 8578 C GLY A118 6 -2 0 683 9 544 1 654 1 00 76 21 C
ATOM 8579 O TYR A1187 -16 917 2 955 16 811 1 00 75 26 O
ATOM 8580 N TYR All 87 - 9 634 3 971 6 060 1 00 7 32 N
ATOM 8581 CA TYR A1187 -1 245 92 587 1 349 1 00 74 40 C
ATOM 8582 C TYR A 87 -17 993 92 494 17 210 1 00 77 92 C
ATOM 8583 CE TYR A1187 -18 989 91 800 15 056 1 00 82 c
ATOM 8584 CG TYR Al187 -20 220 91 407 14 286 1 00 61 c
ATOM 8585 C TYR A1187 -21 260 90 723 14 899 1 0 6 0 c
ATOM 8586 C D 2 TYR A1187 -20 340 91 717 12 938 1 00 5 01 c
ATOM 8587 CE1 TYR A 87 -22 399 0 359 4 185 1 00 65 c
ATOM 8588 CE2 TYR A1187 -21 474 91 370 215 1 0 6 79 c
ATOM 8589 C TYR A1187 — '2 500 0 692 12 838 1 00 7 13 c
ATOM 8590 OH TYR A 87 -23 62 3 0 345 2 112 1 00 58 29 0
ATOM 8591 O LYS A1188 -18 111 89 516 1 683 1 00 78 3 0
ATOM 8592 LYS A1188 -18 116 91 879 18 381 1 00 75 35 N
ATOM 8593 CA LYS All 88 - 6 914 1 538 9 135 1 00 83 65 C
ATOM 8594 C LYS A1188 -17 037 90 139 19 726 1 00 82 66 c
ATOM 8595 CB LYS A1188 -16 628 92 576 20 229 1 00 83 68 c
ATOM 85 6 CG LYS All 88 -15 162 3 02 6 20 293 1 00 82 20 c
ATOM 8597 CD LYS A1188 -1 059 496 20 709 1 00 88 46 c
ATOM 8598 CE LYS A1188 -13 618 95 010 20 660 1 00 92 13 c
ATOM 8599 LYS A1188 -13 517 96 486 20 894 1 00 67 40
ATOM 8600 O GLU A1189 -16 078 86 245 19 520 1 00 75 44 O
ATOM 8601 GL A118 9 -15 9 89 673 20 276 1 0 81 1

ATOM 8602 CA GLU A118 9 -15 743 88 295 20 723 1 00 8 22 c
ATOM 8603 C GLU All 89 -15 690 87 413 483 1 00 8 66 c
ATOM 8604 CB GL A118 9 -16 860 87 854 21 683 1 0 87 08 c
ATOM 8605 CG GLU A1189 -1 085 88 779 22 892 1 00 87 79 c
ATOM 8606 CD GLU All 89 - 039 88 604 24 004 1 00 44 c
ATOM 8607 OE1 GLU A118 9 -1 829 88 446 23 695 1 00 82 73 0
ATOM 8608 OF.2 GLU A 89 -16 441 88 633 25 194 1 00 84 46 0
ATOM 8609 N VAL AU90 -15 185 88 007 8 399 1 00 82 87 N
ATOM 8610 CA VAL A1190 -1 109 87 391 17 078 1 00 77 0 C
ATOM 8611 C VAL All 90 -14 054 86 312 17 015 1 00 70 57 c
ATOM 8612 O VAL A1190 -12 861 86 601 17 131 1 00 71 30 0
ATOM 8613 CB VAL A1190 -14 792 88 443 1 985 1 00 75 4 c
ATOM 8614 CGI VAL All 90 -14 304 87 772 14 701 1 0 74 36 c
ATOM 8615 CG2 VAL A1190 -16 00 89 307 15 710 1 00 74 89 c
ATOM 8616 N LYS A 91 -14 483 85 070 828 1 00 95

ATOM 8617 CA LYS All 91 -13 52 6 83 986 16 632 1 0 68 00 c
ATOM 8618 c LYS A1191 -12 938 84 115 15 238 1 00 7 28 c
ATOM 8619 0 LYS A 91 -13 62 9 83 893 4 244 1 00 26 0
ATOM 8620 CB LYS All 91 -14 188 82 624 1 829 1 00 69 c
ATOM 8621 N LYS All 92 -11 672 84 513 15 173 1 00 93 N
ATOM 8622 CA LYS All 92 -10 981 84 690 3 907 1 00 67 55 C
ATOM 8623 C LYS All 92 -11 075 83 404 13 101 1 00 72 45 C
ATOM 8624 O LYS All 92 -11 380 83 422 1 912 1 00 70 8 O
ATOM 5 CB LYS All 92 -9 510 8 074 136 1 00 66 11 C
ATOM 8626 ASP Al1 3 -10 846 82 283 13 787 1 00 80 52

ATOM 862 7 CA A P All 93 -10 753 80 963 13 170 1 00 77 2 c
ATOM 8628 c ASP A1193 -12 098 80 478 12 656 1 00 71 03 c
ATOM 8629 O ASP Al1 3 -12 208 79 374 12 148 1 00 73 86 0
ATOM 8630 CB AS All 93 -10 186 79 939 14 168 1 0 78 25 c
ATOM 8631 CG ASP A1193 -8 670 80 028 1 318 1 00 85 8 c
ATOM 8632 OD1 ASP A1193 -7 966 80 234 3 302 1 00 86 76 0



ATOM 8633 OD2 ASP A1193 --8 180 79 874 15 460 1 00 8 57 O

ATOM 8634 LEU All 94 --13 130 81 291 12 794 1 00 8 0

ATOM 8635 CA LE All 94 - 4 42 6 80 882 287 1 0 68 4 C
ATOM 8636 c LEU A1194 -1 908 81 778 11 158 1 00 68 48 c
ATOM 8637 O LEU A 94 - 084 8 749 0 792 I 00 64 93 0

ATOM 8638 CB LE All 94 - 448 80 856 3 4 1 0 6.3 89 c
ATOM 8639 CG LEU A1194 -1 339 79 654 1 339 1 00 8 37 c
ATOM 8640 GDI LEU A 94 - 640 79 473 5 07 I 00 68 .3 6 c
ATOM 8641 CD2 LEU All 94 -15 005 78 414 13 530 1 00 69 47 c
ATOM 8642 ILE A1195 -13 996 82 565 10 597 1 00 73 N
ATOM 8643 CA LE AU95 - 4 366 83 478 9 525 I 00 66 28 C
ATOM 8644 C ILE A l195 -14 245 82 769 8 180 1 00 65 03 C
ATOM 8645 O ILE A 95 -13 180 82 727 7 558 1 00 72 25 O
ATOM 8646 CB ILE A1195 -13 510 84 756 9 564 1 00 68 80 c
ATOM 8647 CGI ILE A1195 - 3 910 85 603 0 779 1 00 8 56 c
ATOM 8648 CG2 ILE All 95 - 3 700 85 574 8 .315 1 0 65 50 c
ATOM 8649 CD1 ILE A1195 - 2 940 86 709 11 093 1 00 62 22 c
ATOM 8650 N ILE All 96 -15 353 82 176 7 763 I 00 58 00 N
ATOM 86 CA ILE Al 96 - 451 8 460 6 498 1 0 57 99 C
ATOM 8652 c ILE A1196 -1 901 82 357 5 323 1 00 53 83 c
ATOM 8653 0 ILE All 96 - 94 9 83 0 2 5 392 I 00 48 5 0
ATOM 8 54 CB ILE A l196 -1 431 80 301 6 64 6 1 00 55 59 c
ATOM 8655 CGI ILE A1196 -16 01 79 439 7 837 1 00 61 7 c
ATOM 8656 CG2 LE All 96 - 6 515 79 508 5 361 I 00 58 04 c
ATOM 8657 CD1 ILE A l196 -1 823 78 191 8 006 1 00 0 68 c
ATOM 8658 LYS A 97 -15 075 82 397 4 278 1 00 2 08
ATOM 8659 CA LYS A 97 -15 396 83 032 3 000 I 00 49 0.3 c
ATOM 8660 C LYS All 97 - 469 82 244 2 267 1 00 51 06 c
ATOM 8 61 O LYS A 97 - 6 27 7 8 083 1 932 1 00 55 4 0
ATOM 8662 CB LYS A1197 -14 164 83 126 2 109 1 00 47 87 c
ATOM 8663 CG LYS All 97 - 3 902 8 500 1 506 1 00 59 45 c
ATOM 8664 C LYS All 97 - 3 197 84 400 0 143 1 0 57 78 c
ATOM 8665 CE LYS A1197 -11 988 85 334 0 027 1 00 5 21 c
ATOM 8666 LYS A 97 - 62 8 85 581 -1 403 I 00 64 07 N
ATOM 8667 O LEU All 98 - 9 770 84 018 0 021 1 0 4.3 1 0
ATOM 8668 LEU All 98 -1 594 82 887 2 004 1 00 45 96 N

ATOM 8669 CA. LEU A 98 - 8 67 82 257 1 282 I 00 44 07 C
ATOM 8670 C LEU All 98 -18 973 83 075 0 020 1 00 44 85 C
ATOM 8671 CB LEU A 98 - 898 82 135 2 174 1 00 47 c
ATOM 8672 CG LEU AU98 - 9 764 81 205 3 38 I 00 47 4.1 c
ATOM 867 3 CD1 LEU A1198 -2 0 859 81 491 4 402 1 00 40 c
ATOM 8674 CD2 LEU A 98 - 9 806 79 7 9 2 938 1 00 0 85 c
ATOM 8675 O PRO A1199 -20 605 82 214 -2 286 1 00 43 11 0
ATOM 8676 FRO A l1 9 - 8 304 82 742 -1 074 1 00 44 57

ATOM 8677 CA PRO Al199 - 8 582 83 499 -2 299 1 0 4.1 5 c
ATOM 8678 c PRO A1199 -19 932 83 066 -2 868 1 00 43 59 c
ATOM 867 9 CB PRO All 99 -17 4 83 109 -3 220 I 00 44 99 c
ATOM 8680 CG PRO Al199 - 7 021 8 725 -2 755 1 0 4.3 72 c
ATOM 8681 C E PRO A l1 9 -17 301 81 678 -1 271 1 00 42 24 c
ATOM 8682 O LYS A1200 -20 62 6 8 404 -5 573 I 00 47 .30 0
ATOM 8683 LYS A1200 -2 0 330 83 637 -3 990 1 00 45 25
ATOM 8684 CA LYS A1200 -21 630 83 301 -4 533 1 00 47 06 c
ATOM 8685 C LYS A1200 -21 63 81 861 -5 028 I 00 43 2.3 c
ATOM 8686 CB LYS A1200 -22 004 84 268 -5 660 1 00 41 70 c
ATOM 8687 CG LYS A1200 -23 453 84 79 -6 083 1 00 43 48 c
ATOM 8688 C LYS A1200 -23 774 8 291 -7 066 I 00 44 8.3 c
ATOM 8689 CE LYS A1200 -2 5 134 85 113 67 6 1 00 42 8 c
ATOM 8690 LYS A1200 -25 266 86 062 -8 8 3 1 00 46 25
ATOM 8691 TYR A1201 -22 760 81 180 -4 824 1 00 42 85
ATOM 8692 CA TYR A1201 -2 3 037 79 795 -5 250 1 00 45 27 c
ATOM 8693 C TYR A1201 430 78 760 -4 279 1 0 49 75 c
ATOM 8694 O TYR A1201 -22 220 77 609 -4 645 1 00 50 94 0
ATOM 8695 CB TYR A .1.201 -22 553 79 525 -6 68 I 00 3 44 c



ATOM 8696 CG TYR A1201 -22..990 80..552 -7 ..715 1 ..00 42 ..10 c

ATOM 8697 GDI TY A1201 --2 4 .,330 80..785 -7 .,977 1 ,.00 44 ..16 C
ATOM 8698 CD2 TYR A1201 .051 81.,283 -8..433 ,.00 42 ,.16 c
ATOM 8699 CE1 TYR A1201 -2 4 ..723 81.,728 -8.,905 1 ..00 44 ..49 c
ATOM 8700 CE TYR A.1201 -22.,426 82. 2 -9.,367 1 ,.00 40..19 c
ATOM 870 CZ TYR A1201 -2 3 ..776 82.,444 - ..593 1 ,.00 47 ,.89 c
ATOM 8702 OH TYR A1201 -24 ..164 83.,376 -10..528 1 ,.00 44 ,.13 0
ATOM 8703 N SER A1202 -22.,158 7 .178 -3.,041 1 ,.00 54 ..72 M
ATOM 8704 CA SEP. A1202 -21..686 78..263 -2..003 1 ,.00 48..83 c
ATOM 8705 c SER A1202 —22 ..795 77 .,302 -1 ..664 1 ,.00 51 ,,22 c
ATOM 8706 0 SER A1202 -2 3 .,92 5 77 .718 -.1 .,415 1 ,.00 52 ..28 0
ATOM 8707 CB SER A1202 -21..24 8 79.,011 -0.,749 1 ,.00 51 ..15 c
ATOM 8708 OG SER A1202 -20. 209 79.,925 - .026 1 ,.00 54 ,.36 0
ATOM 8709 LEU A1203 -22..448 76.,021 -1 .,638 1 ..00 46..67

ATOM 8710 CA LEU A1203 -2 3 .,413 74 .934 -1 .,522 1 ,.00 51 ..47 c
ATOM 8711 C LE A1203 -2 3 ..776 74 .,582 -0..082 1 ..00 54 ,.18 c
ATOM 8712 O LEU A1203 -22..919 74 .,577 0 .,787 1 ..00 52 ..14 0
ATOM 8713 CB LEU A1203 -22.,848 73 .691 -2.,217 1 ,.00 55..69 c
ATOM 8714 CG LE A1203 -2 3 ..82 6 72.,547 -2 ..434 1 ..00 49,.42 c
ATOM 8715 CD1 LEU A1203 -2 5 ..105 73 .,153 -2 ..971 1 ,.00 51 ,.80 c
ATOM 8716 CD2 LEU A1203 -2 3 .,242 7 .536 -3.,392 1 ,.00 49.,8.1 c
ATOM 8717 N FHE A1204 -2 5 ..041 74 .,254 0 .,160 1 ,.00 55..58 M

ATOM 8718 CA PHE A1204 -2 5 ..485 73 .,828 1 ..493 1 ,.00 54 ,.64 c
ATOM 8719 C PHE A1204 -26..491 72 .705 . .,387 1 ,.00 58..25 c
ATOM 8720 O PHE A1204 -2 7 ..474 72.,827 0 .,652 1 ,.00 59..52 0
ATOM 872 CB PHE A1204 -26. 121 74 .,993 2 .278 1 ,.00 54 ,.54 c
ATOM 8722 CG PHE A1204 -2 5 .,171 76. 101 2 .,577 1 ,.00 56..84 c
ATOM 8723 CD1 FHE A1204 -2 4 .,405 76 ..077 3 .,728 1 ,.00 58..76 c
ATOM 8724 CD2 PHE A1204 -25. 0 77 .,146 .692 1 ,.00 58 ,.05 c
ATOM 8725 CE1 PHE A1204 -2 3 ..506 77 .,082 4 .,003 1 ..00 56..19 c
ATOM 8726 CE2 FHE A1204 -2 4 .,115 78 .155 1 .,959 1 ,.00 58..75 c
ATOM 8727 CZ P E A1204 -2 3 ...360 78.,120 3 ..116 1 ..00 58,.06 c
ATOM 8728 O GLU A1205 -2 7 ..450 71 .,131 4 ..549 1 ..00 60..81 0
ATOM 8729 N GLU A1205 -2 6 .,262 7 .614 2 .,116 1 ,.00 57 ..36 M

ATOM 8730 CA GLU A1205 -27 ..282 70.,579 2 ..22 4 1 ..00 57 ,.96 c
ATOM 8731 c GLU A1205 -2 8 ..038 70 .,759 3 ..535 1 ,.00 61 ,.42 c
ATOM 8732 CB GLU A1205 -2 6 .,678 69. 176 2 .,138 1 ,.00 57 ..89 c
ATOM 8733 CG GLU A120 5 -2 7 .,728 68..06 6 2 .,117 1 ,.00 59..33 c
ATOM 8734 CD GLU A1205 -27 .150 66.,705 .735 1 ,.00 68 ,.29 c
ATOM 8735 OE1 GLU A1205 -27.,827 65. 683 . .,983 1 ,.00 66..29 0
ATOM 873 OE2 GLU A1205 -2 6 .,028 66. 661 1 .,181 1 ,.00 68..85 0
ATOM 8737 O LEU A120 6 -30. 255 68.,255 4 .737 1 ,.00 65 ,.70 0
ATOM 8738 LEU A1206 -2 9 .,342 70.,510 3 .,501 1 ..00 61 ..52

ATOM 8739 CA LEU A1206 -30.,183 70 .638 4 .,674 1 ,.00 60..45 c
ATOM 8740 C LEU A1206 -30..872 69.,299 4 ..920 1 ..00 65,.10 c
ATOM 8741 CB LEU A1206 -31..179 71 .,786 4 .,489 1 ..00 64 ..15 c
ATOM 8742 CG LEU A120 6 -30.,459 73 .145 4 .,423 1 ,.00 62 ..96 c
ATOM 8743 C LEU A1206 -30..010 7.3.,534 3 ..016 1 ..00 56,.49 c
ATOM 8744 CD2 LEU A1206 -31. 274 74 .,261 5 ..053 1 ,.00 65,.60 c
ATOM 8745 O GLU A1207 -33.,575 68. 023 3 .,381 1 ,.00 74 ..40 0
ATOM 8746 N GLU A1207 -32.,137 69.,309 5 ..323 1 ,.00 65..10 M

ATOM 8747 CA GLU A1207 -32. 815 68.,050 5 ..635 1 ,.00 70,.73 c
ATOM 8748 C GLU A1207 -33.,306 67. .368 4 .,377 1 ,.00 72 ..35 c
ATOM 8749 CB GLU A1207 -33.,993 68..281 6 .,583 1 ,.00 70..81 c
ATOM 8750 CG GLU A1207 -35. 274 68.,7 5 .884 1 ,.00 74 ,.26 c
ATOM 8751 C GLU A1207 -35..214 70. 122 5 .,314 1 ,.00 72 ..70 c
ATOM 8752 OE1 GLU A1207 -34.,192 70 ..815 5 .,494 1 ,.00 75..32 0
ATOM 8753 OE2 GLU A1207 -36. 204 70.,547 4 .684 1 ,.00 72 ,.96 0
ATOM 8754 O A S A1208 -33.,766 65.,171 0 .,925 1 ..00 77 ..05 0
ATOM 8755 M ASM A1208 -33.,416 66. 046 4 .,430 1 ,.00 77 ..22 M
ATOM 8756 CA A S A1208 -33. 920 65.,245 3 ...313 1 ..00 75,.81 c
ATOM 8757 c ASN A1208 -33.,223 65.,501 1 ..984 1 ..00 73..18 c
ATOM 8758 CB ASM A1208 -35.,420 65. 465 3 .,143 1 ,.00 80..29 c



ATOM 8759 CG A S A1208 -36 ..226 64.,728 4 ..185 1 ..00 84 ..47 c
ATOM 8760 OD1 ASM A1208 --35.,812 63..666 4 .,666 1 ,.00 77 ..88 0

ATOM 87 6 D2 A S A1208 -37..37 9 65.,285 4 ..548 ..00 80,.51

ATOM 87 62 O GLY A1209 -30..680 67.,680 -0..946 1 ..00 66..92 0

ATOM 87 6 N GLY A1209 -32,,034 66. 094 2 .,046 1 ,.00 71 ..19 N

ATOM 87 64 CA GL A1209 -31..177 66.,231 0 ..879 ..00 70,.54 C

ATOM 8765 c GLY A1209 -31..342 67.,507 0 ..078 1 ,.00 68,.39 c
ATOM 87 66 0 ARG A1210 -30.,618 70 .637 0 .,980 1 ,.00 63..41 0

ATOM 87 67 ARG A1210 -32..221 68.,402 0 ..521 1 ,.00 64 ..21

ATOM 87 68 CA ARG A1210 -32..422 69.,62 7 -0..231 1 ,.00 65,.89 c
ATOM 87 69 C ARG A1210 -31.,217 70..52 9 -0.,087 1 ,.00 65..49 c
ATOM 8770 CB ARG A1210 -33..697 70..359 0 ..193 1 ,.00 64 .. 0 c
ATOM 877 CG ARG A12 0 -33. 867 70.,545 .659 1 ,.00 67 ,.43 c
ATOM 8772 CD ARG A1210 -35 ..049 71 ..436 1 .,930 1 ..00 71 ..40 c
ATOM 8773 E ARG A1210 -34.,732 2 ..834 1 .,67 5 1 ,.00 74 ..09

ATOM 8774 C Z ARG A1210 -34..547 73.,739 2 ..630 1 ..00 74 ,.72 C

ATOM 8775 -Il ARG A1210 -3 . 74 ..988 2 ..311 1 ..00 68..38

ATOM 8776 ARG A1210 -34..658 73 .392 3 .,906 1 ,.00 78..01 N

ATOM 8777 LYS A1211 -30..861 71 .,1 6 - 1 ..192 1 ..00 66,.13

ATOM 8778 CA LYS A1211 -2 9 ..681 71 .,997 - 1 ..236 1 ,.00 60,.74 c
ATOM 8779 C LYS A1211 -30.,047 73 .422 - .,581 1 ,.00 60..03 c
ATOM 8780 O LYS A1211 -31..015 73.,678 -2..293 1 ,.00 64 ..56 0

ATOM 8781 CB LYS A1211 -2 8 ..678 71 .,435 -2 ..239 1 ,.00 59,.71 c
ATOM 8782 CG LYS A1211 -28.,237 70..02 7 - 1 .,894 1 ,.00 57 ,.21 c
ATOM 8783 CD LYS A1211 -2 7 ..291 69..448 -2..93 6 1 ,.00 54 ..32 c
ATOM 8784 CE LYS A -26. 786 68.,081 - 2 .490 1 ,.00 61 ,.1 c
ATOM 8785 Z LYS A1211 -26.,036 67...353 -3.,567 1 ,.00 70..37 N

ATOM 878 ARG A1212 -2 9 .,278 74 ..352 - 1 .,041 1 ,.00 59..27

ATOM 878 7 CA ARG A1212 -29. 415 75 .,747 - .395 1 ,.00 55 ,.40 C

ATOM 8788 c ARG A1212 -2 8 .,032 76..253 -1 .,788 1 ..00 52 ..58 c
ATOM 8789 O ARG A1212 -2 7 .,042 7 ..798 - 1 .,236 1 ,.00 53..12 0

ATOM 87 90 CB ARG A1212 -29..98 9 76.,560 -0..230 1 ..00 54 ,.46 c
ATOM 87 91 CG ARG A1212 -31..350 76..097 0 .9 1 ..00 56..15 c
ATOM 87 92 CD ARG A1212 -32.,480 7 6 .647 -0.,580 1 ,.00 55..65 c
ATOM 8793 NE ARG A1212 -33..412 75.,580 -0..93 6 1 ..00 66,.

ATOM 87 94 C ARG A1212 -34..718 7 .,619 -0. 714 1 ,.00 69,.23 c
ATOM 87 95 ARG A1212 -35.,261 7 6 .679 -0.,144 1 ,.00 79..12 N

ATOM 87 96 2 ARG A1212 -35.,483 74 .,600 - 1 ..059 1 ,.00 69..77

ATOM 87 97 MET A1213 -2 7 .968 77 .,17 9 - 2 .74 6 1 ,.00 58 ,.91

ATOM 87 98 CA MET A1213 -26.,732 77 ..898 -3.,047 1 ,.00 53..86 C

ATOM 8799 C MET A1213 -2 6 .,871 7 ..354 -2.,625 1 ,.00 54 ..95 c
ATOM 8800 O MET A1213 -2 7 .957 79.,907 - 2 .691 1 ,.00 56 ,.14 0

ATOM 8801 CB ME A1213 -2 6 .,397 77 ..825 -4 .,531 1 ..00 52 ..40 c
ATOM 8802 CG MET A1213 -2 6 .,078 7 6 ..429 -5.,037 1 ,.00 56..83 c
ATOM 8803 S ME A1213 -2 5 ..477 76.,464 -6..739 1 ..00 52 ,. 0 s
ATOM 8804 CE ME A1213 -2 6 ..856 77 .,318 -7 ..495 1 ..00 45..46 c
ATOM 8805 N L A1214 -2 5 .,782 7 .980 -2.,187 1 ,.00 58..75 N

ATOM 8806 CA LE A1214 -2 5 ..82 6 81.,401 - 1 ..841 1 ..00 49,.14 C

ATOM 8807 c LEU A1214 -2 5 ..953 82.,24 6 -3..082 1 ,.00 53,.62 c
ATOM 8808 0 LEU A1214 -2 5 .,1 9 82. 061 - 4 .,029 1 ,.00 53..49 0

ATOM 8809 CB LEU A 121 -2 4 ..566 81.,850 - 1 ..092 1 ,.00 53..45 c
ATOM 8810 CG LEU A1214 -2 4 ..432 81.,886 0 ..438 1 ,.00 60,.96 c
ATOM 8811 CD1 LEU A1214 -2 5 .,651 82..483 1 .,086 1 ,.00 60..65 c
ATOM 8812 CD2 LEU A 121 -2 3 ..183 82..688 0 ..847 1 ,.00 51 ..90 c
ATOM 8813 ALA A1215 -26. 885 83.,190 - 3 .075 1 ,.00 55 ,.19

ATOM 8814 CA ALA A1215 -26.,905 84..223 - 4 .,101 1 ,.00 49 ..05 c
ATOM 8815 C ALA A1215 -2 6 .,278 85..499 -3.,565 1 ,.00 .51 c
ATOM 8816 O ALA A1215 -25. 74 9 86.,310 - 4 ..318 1 ,.00 53 ,.51 0

ATOM 8817 CB ALA A1215 -2 8 .,30 6 84..477 -4 ..565 1 ..00 52 ..06 c
ATOM 8818 O SEP. A1216 -2 6 .,778 85..600 0 .,284 1 ,.00 65..05 0

ATOM 8819 SEP. A1216 -2 6 ..332 85.,650 -2 ..248 1 ..00 50,.51

ATOM 8820 CA SER A1216 -2 5 ..82 9 86..82 4 -1 .,538 1 ..00 48..17 c
ATOM 8821 C SER A1216 -2 6 .,109 86. 581 -0.,070 1 ,.00 60..07 c



ATOM 8822 CB SER A1 2 1 6 - 26 .. 5 1 0 8 8 .. 1 1 0 - 1 .. 9 8 3 1 .. 0 0 5 2 .. 6 0 c
ATOM 882 3 OG SEP. A1 2 1 6 --2 7 ., 8 6 5 8 8 .. 0 7 4 - 1 ., 5 9 6 1 ,. 0 0 5 5 .. 5 3 O
ATOM 882 4 O ALA A1 2 1 7 - 2 7 .. 4 5 3 8 6 ., 9 9 9 3 .. 8 9 2 1 ,. 0 0 6 2 ,. 2 3 0
ATOM 882 5 ALA A1 2 1 7 - 25 .. 6 4 0 8 7 ., 4 8 2 0 .. 7 8 4 1 .. 0 0 5 8 .. 8 2 N
ATOM 8 8 2 6 CA. ALA A1 2 1 7 - 2 5 ., 7 7 8 8 7 . .30 1 2 ., 2 2 4 1 ,. 0 0 5 7 .. 5 3 C
ATOM 882 7 C ALA A1 2 1 7 - 2 7 .. 2 2 4 8 7 ., 2 3 3 2 .. 7 0 7 1 ,. 0 0 5 5 ,. 0 C
ATOM 882 8 CE ALA A1 2 1 7 - 2 5 .. 0 4 9 8 8 ., 4 0 9 2 .. 9 5 4 1 ,. 0 0 5 6 ,. 8 8 c
ATOM 8 8 2 9 O GLY A1 2 1 8 - 3 ., 7 4 3 8 6 . 5 6 7 1 ., 5 8 8 1 ,. 0 0 7 .. 6 5 0
ATOM 8 8 3 0 N GLY A1 2 1 8 - 2 8 .. 1 8 5 8 7 ., 4 2 1 1 ., 7 9 9 1 ,. 0 0 5 6 .. 6 2 N
ATOM 8 8 3 1 CA GLY A1 2 1 8 - 2 9 .. 5 9 6 8 7 ., 4 4 7 2 .. 1 5 4 1 ,. 0 0 5 3 ,. 7 8 c
ATOM 8 8 3 2 C GLY A1 2 1 8 - 3 0 ., 5 6 7 8 6 .. 6 7 3 1 ., 2 6 4 1 ,. 0 0 6 0 .. 7 6 C
ATOM 8 8 3 3 N GLU A1 2 1 9 - 3 0 .. 0 9 9 8 6 .. 1 3 0 0 ., 1 4 8 1 ,. 0 0 5 9 ..35 N
ATOM 8 8 3 4 CA GUI A1 2 - 3 0 . 9 4 8 8 5 ., 2 7 9 - 0 . 6 8 4 1 ,. 0 0 5 7 ,. 2 9 C
ATOM 8 8 3 5 c GLU A1 2 1 9 -30. . 2 4 9 8 3 ., 9 5 1 - 1 ., 0 8 6 1 .. 0 0 6 0 .. 4 7 c
ATOM 8 8 3 6 O GLU A1 2 1 - 2 9 ., 0 1 2 8 3 .. 8 7 4 - 1 ., 1 2 9 1 ,. 0 0 5 5 .. 0 5 0
ATOM 8 8 3 7 CB GLU A1 2 1 9 - 3 1 .. 3 8 3 8 6 ., 052 - 1 .. 9 2 1 1 ,. 0 0 5 6 ,. 4 0 c
ATOM 8 8 3 8 CG GLU A1 2 1 9 -32 .. 3 4 8 8 5 ., 2 8 5 - 2 .. 7 7 6 1 .. 0 0 6 2 .. 7 3 c
ATOM 8 8 3 9 CD GLU A1 2 1 9 -32 ., 7 4 5 8 6 . 0 2 7 - 4 ., 0 2 8 1 ,. 0 0 7 3 .. .3 8 c
ATOM 8 8 4 0 O GLU A1 2 1 9 - 3 3 .. 2 0 5 8 5 ., 3 5 1 - 4 .. 9 8 3 1 ,. 0 0 7 4 ,. 6 4 0
ATOM 8 8 4 1 OE2 GLU A1 2 1 9 -32 .. 6 0 9 8 7 ., 2 7 7 - 4 .. 0 5 1 1 ,. 0 0 7 4 ,. 1 0 0
ATOM 8 8 4 2 N L A1 2 2 0 - 3 ., 0 4 3 8 2 . 9 0 9 - 1 ., 3 4 7 1 ,. 0 0 5 6 .. 9 7 N
ATOM 8 8 4 3 CA LE A1 2 2 0 - 3 0 .. 5 1 1 8 1 ., 6 1 5 - 1., 7 6 9 1 ,. 0 0 5 1 .. 7 5 c
ATOM 8 8 4 4 c LEU A1 2 2 0 - 3 1 .. 1 3 4 8 1 ., 1 8 5 - 3 .. 0 8 7 1 ,. 0 0 5 7 ,. 8 4 c
ATOM 8 8 4 5 0 LEU A1 2 2 0 -32 ., 0 1 1 8 1 .. 8 6 5 - 3 ., 6 2 8 1 ,. 0 0 5 7 ,. 7 0 0
ATOM 8 8 4 6 CB LEU A1 2 2 0 - 3 0 .. 7 6 7 8 0 .. 5 2 9 - 0 ., 7 1 6 1 ,. 0 0 5 0 .. 3 7 c
ATOM 8 8 4 7 CG LEU A1 2 2 0 - 3 0 . 2 4 0 8 0 ., 6 7 7 0 . 7 1 ,. 0 0 5 4 ,. 9 8 c
ATOM 8 8 4 8 CD1 LEU A1 2 2 0 - 3 0 ., 9 8 0 7 .. 7 4 0 1 ., 6 5 3 1 ,. 0 0 4 7 ,. 2 1 c
ATOM 8 8 4 9 CD2 LEU A1 2 2 0 - 2 8 ., 7 3 5 8 0 . 4 4 1 0 ., 7 9 2 1 ,. 0 0 5 1 .. 8 2 c
ATOM 8 8 0 N GL A 2 2 - 3 0 . 6 6 8 8 0 ., 0 4 9 - 3 . 5 9 1 1 ,. 0 0 0 ,. 3 6 N
ATOM 8 8 5 1 CA GLN A1 2 2 1 -31 .. 1 7 0 7 9 ., 4 6 0 - 4 ., 8 1 5 1 .. 0 0 5 1 .. 7 2 c
ATOM 8 8 5 2 C GLN A1 2 2 1 - 3 1 ., 3 4 9 7 7 .. 9 5 8 - 4 ., 6 5 0 1 ,. 0 0 5 8 .. 8 5 C
ATOM 8 8 5 3 O GLN A1 2 2 1 - 3 0 .. 7 7 6 7 7 ., 3 5 5 - 3 .. 7 3 0 1 .. 0 0 5 6 ,.59 0
ATOM 8 8 5 4 CB GLN A1 2 2 1 -30. . 2 1 3 7 9 ., 7 1 7 - 5 .. 9 7 0 1 .. 0 0 5 6 .. 4 9 c
ATOM 8 8 5 5 CG GLN A 2 - 2 9 ., 6 4 9 8 1 . 1 2 - 6 ., 0 6 2 1 ,. 0 0 5 2 .. 4 6 c
ATOM 8 8 5 6 C GLN A1 2 2 1 - 2 8 .. 8 4 9 8 1 ., 3 0 3 - 7 .. .33 9 1 .. 0 0 5 2 ,. 7 0 c
ATOM 8 8 7 OE1 GLN A1 2 2 1 - 2 8 .. 3 3 6 8 0 ., 3 4 6 - 7 .. 9 1 8 1 ,. 0 0 4 7 ,. 7 0
ATOM 8 8 5 8 E 2 GLN A 2 - 2 8 ., 7 5 6 8 2 . 5 3 4 - 7 ., 7 9 1 1 ,. 0 0 4 9 .. 2 8 N
ATOM 8 8 5 9 N LYS A1 2 2 2 -32 .. 1 1 0 7 7 ., 3 4 8 - 5 .. 5 5 9 1 ,. 0 0 5 9 .. 2 4 N
ATOM 8 8 6 0 CA LYS A1 2 2 2 - 3 2 . .30 1 7 5 ., 8 9 9 - 5 . 5 4 8 1 ,. 0 0 5 8 ,. 3 5 C
ATOM 8 8 6 1 C LYS A1 2 2 2 - 3 0 ., 9 8 4 7 5 .. 1 9 1 - 5 ., 8 1 4 1 ,. 0 0 5 6 .. 9 6 C
ATOM 8 8 6 2 O LYS A1 2 2 2 - 3 0 ., 2 0 7 '7 .. 6 2 8 ... g _, 6 5 5 1 ,. 0 0 5 7 .. 4 1 O
ATOM 8 8 6 3 CB LYS A1 2 2 2 - 3 3 . .35 3 7 5 ., 4 8 3 - 6 . 5 7 6 1 ,. 0 0 6 1 ,. c
ATOM 8 8 6 4 CG LYS A1 2 2 2 - 3 4 ., 7 7 1 7 5 ., 9 2 3 - 6 ., 1 9 1 1 .. 0 0 6 4 .. 9 0 c
ATOM 8 8 6 5 CD LYS A1 2 2 2 - 3 5 ., 2 5 7 7 7 .. 0 9 0 - 7 ., 0 1 7 1 ,. 0 0 6 6 .. 5 8 c
ATOM 8 8 6 6 CE LYS A1 2 2 2 - 3 .. 9 7 8 7 6 ., 6 2 4 - 8 .. 2 7 1 1 .. 0 0 6 8 ,.35 c
ATOM 8 8 6 7 LYS A1 2 2 2 - 35 .. 8 7 1 7 7 ., 6 1 2 - 9 .. 3 7 2 1 .. 0 0 6 6 .. 7 4 N
ATOM 8 8 6 8 O GLY A1 2 2 3 - 2 8 ., 6 0 9 7 . 2 0 - 5 ., 6 6 6 1 ,. 0 0 5 8 .. 5 2 O
ATOM 8 8 6 9 N GLY A1 2 2 3 - 3 0 .. 7 2 7 7 4 ., 1 0 9 - 5 .. 0 8 8 1 .. 0 0 5 6 ,. 3 0 N
ATOM 8 8 7 0 CA GLY A1 2 2 3 - 2 9 .. 4 6 9 7 3 ., 3 9 8 - 5 .. 2 2 6 1 ,. 0 0 5 7 ,. 9 5 c
ATOM 8 8 C GLY A1 2 2 3 - 2 9 ., 5 9 0 7 . 9 5 5 - 5 ., 6 8 3 1 ,. 0 0 6 .. 9 8 c
ATOM 8 8 7 2 O AS A1 2 2 4 -32 ., 0 4 5 7 1 ., 1 1 0 - 8 ., 5 1 8 1 ,. 0 0 6 6 .. 5 0 0
ATOM 8 8 7 3 ASN A1 2 2 4 - 3 0 .. 7 9 5 7 1 ., 5 6 0 - 6 .. 0 8 7 1 ,. 0 0 6 0 ,. 8 0 N
ATOM 8 8 7 4 CA ASN A1 2 2 4 - 3 1 ., 052 7 0 .. 1 9 5 - 6 ., 5 2 9 1 ,. 0 0 5 9 .. 7 7 C
ATOM 8 8 7 5 C ASN A1 2 2 4 - 3 1 ., 5 0 9 7 0 .. 1 3 9 - 7 ., 9 7 7 1 ,. 0 0 6 3 .. 4 6 C
ATOM 8 8 7 6 CB ASN A1 2 2 4 - 3 2 . 1 5 6 9 ., 5 1 7 - 5 . 6 5 6 1 ,. 0 0 6.3 ,. 4 1 C
ATOM 8 8 7 7 CG ASN A1 2 2 4 - 3 1 ., 9 1 3 6 9 .. 7 6 7 - 4 ., 1 7 8 1 ,. 0 0 6 1 .. 9 1 C
ATOM 8878 OD1 ASN A1 2 2 4 -32 ., 0 3 4 7 0 .. 9 0 0 -3. , 7 1 3 1 ,. 0 0 6 5 .. 7 9 O
ATOM 8 8 7 9 ND2 ASN A1 2 2 4 - 3 1 . 6 4 1 6 8 ., 7 3 - 3 . 4 2 4 1 ,. 0 0 5 7 ,. 5 4 N
ATOM 8 8 8 0 O GLU A1 2 2 5 -32 ., 7 1 7 6 6 ., 6 8 6 - 9 ., 0 7 1 1 .. 0 0 6 7 .. 5 7 O
ATOM 8881 N GLU A1 2 2 5 - 3 1 ., 2 9 6 6 8 .. 9 7 8 - 8 ., 5 7 8 1 ,. 0 0 6 4 .. 8 8 N
ATOM 8 8 8 2 CA GLU A1 2 2 5 - 3 1 .. 7 3 4 6 8 ., 6 6 1 - .. 9 2 7 1 .. 0 0 65 . 0 8 C
ATOM 8 8 8 3 c GLU A1 2 2 5 -32 .. 8 2 7 6 7 ., 6 3 6 - 9 .. 8 4 1 1 .. 0 0 6 7 .. 5 7 c
ATOM 8 8 8 4 CB GLU A1 2 2 5 - 3 0 ., 5 9 4 6 8 . 0 7 7 - 1 0 ., 7 6 2 1 ,. 0 0 6 8 .. 0 9 c



ATOM 8885 CG GLU A1225 -2 9 ..340 68..92 0 -10..825 1 ..00 65..19 c
ATOM 8886 CD GLU A1225 --2 9 .,451 70 ..047 -11 .,827 1 ,.00 65..44 C

ATOM 8887 OE.1 GL A1225 -2 8 ..447 70.,754 -1 .031 1 ,.00 67 ,.96 0

ATOM 8888 OE2 GLU A1225 -30..536 70.,22 4 ~12 ..425 1 ..00 71 ..55 0
ATOM 8889 O L A1226 -34.,468 66. 124 -13.,061 1 ,.00 69.. 4 0

ATOM 8890 LE A122 6 -33..870 67.,803 -10..640 1 ,.00 67 ,.59
ATOM 8891 CA LEU A1226 -34..862 66.,751 -10. 772 1 ,.00 70..94 c
ATOM 8892 C LEU A1226 -34.,463 65. 779 - .,883 1 ,.00 73..06 c
ATOM 8893 CB LE A122 6 -3 6 .,234 67.,347 -11 .,032 1 ,.00 73..97 c
ATOM 8894 CG LEU A1226 -37 ..340 66.,398 -11 .484 1 ,.00 75,.91 c
ATOM 8895 CD1 LEU A1226 -.37.,467 65. 194 -10.,577 1 ,.00 75..35 c
ATOM 8896 CD2 LEU A122 6 -38.,643 67..180 -11 .,523 1 ,.00 80.. 0 c
ATOM 8897 O ALA A1227 -34. 901 61.,509 -12 .653 1 ,.00 8.1 ,.13 0
ATOM 8898 ALA A1227 -3 .,121 64.,560 -11 .,483 1 ..00 72 ..49

ATOM 8899 CA ALA A1227 -33.,62 7 63. 541 -12.,398 1 ,.00 73..82 c
ATOM 8900 C ALA A1227 -34..742 62.,682 -13. 0.18 1 ,.00 82 ,.36 c
ATOM 8901 CB ALA A1227 -32.,633 62.,650 -11 ..670 1 ..00 70..35 c
ATOM 8902 O LEU A1228 -3 .,02 3 61. 498 - .,197 1 ,.00 87 ..4.1 0

ATOM 8903 LEU A1228 -35..495 63.,259 -13. 962 1 ,.00 84 ,.98
ATOM 8904 CA LEU A1228 -3 6 ..548 62.,536 -14 .687 1 ,.00 82 ,.59 c
ATOM 8905 C LEU A1228 -3 6 .,005 61. 354 -15 .,459 1 ,.00 86..76 c
ATOM 8906 CB LEU A122 8 -37.,275 63..452 -15.,666 1 ,.00 80..43 c
ATOM 8907 CG LEU A1228 -38..603 64.,034 -15. 195 1 ,.00 87 ,.82 c
ATOM 8908 CD1 LEU A1228 -.3 9 .,441 64. 492 -16.,382 1 ,.00 87 ..83 c
ATOM 8909 CD2 LEU A122 8 -3 9 ..362 63.,031 -14 .,341 1 ,.00 87 ..81 c
ATOM 89.10 PRO A122 9 -36. 651 60.,182 -15. 309 1 ,.00 92 ,.56

ATOM 8911 CA PRO A1229 -.3 6 .,219 58. 972 -16.,027 1 ,.00 87 ..4.1 c
ATOM 8912 C FRO A1229 -3 6 .,384 59. 150 -17 .,530 1 ,.00 82 ..41 c
ATOM 89.13 O PRO A122 9 -37. 190 59.,978 -17 .946 1 ,.00 84 ,.84 0
ATOM 8914 CB PRO A1229 -37..152 57.,882 -15.,482 1 ..00 87 ..90 c
ATOM 8915 CG FRO A1229 -37.,709 58. 456 -14 .,187 1 ,.00 84 .. 4 c
ATOM 8916 C PRO A122 9 -37..8.13 59.,922 -14 .439 1 ,.00 84 ,.81 c
ATOM 8917 SER A1230 -3 5 .,633 58.,391 -18..321 1 ..00 87 ..01
ATOM 8918 CA. SER A.1230 -35.,599 58. 555 - .,776 1 ,.00 85.. 0 c
ATOM 8919 C SER A12.30 -3 6 ..974 58.,491 -2 0 .439 1 ,.00 88,.25 c
ATOM 8920 O SER A1230 -37 ..222 59.,186 -21 ..426 1 ,.00 90,.32 0

ATOM 8921 CB SER A.1230 -34.,696 57. 495 -20.,402 1 ,.00 85..83 c
ATOM 8922 OG SER A1230 -33.,384 57.,544 -19.,865 1 ,.00 87 ..97 0
ATOM 8923 LYS A1231 -37. 862 57 .,661 -19. 895 1 ,.00 89 ,.02

ATOM 8924 CA LYS A1231 -.3 9 .,189 57..444 -20.,479 1 ,.00 83..46 c
ATOM 8925 C LYS A1231 -3 9 .,981 58..733 -2 0 .,578 1 ,.00 83.. 8 c
ATOM 8926 O LYS A1231 -40. 526 59.,057 - .637 1 ,.00 87 ,.53 0
ATOM 8927 CB LYS A1231 -3 9 .,978 56.,417 -19.,661 1 ..00 84 ..81 c
ATOM 8928 TYR A1232 -4 0 .,044 59. 468 -19.,473 1 ,.00 81 ..51
ATOM 8929 CA TYR A12.32 -40 ..776 60.,729 -19. 433 1 ,.00 87 ,. 0 c
ATOM 8930 c TYR A1232 -40 ..114 61.,805 -2 0 .,283 1 ..00 86..22 c
ATOM 8931 O TYR A1232 -40.,766 62. 753 -20.,72 6 1 ,.00 87 ..59 0

ATOM 8932 CB TYR A12.32 -40 ..908 61.,208 -17 .992 1 ,.00 93,.70 c
ATOM 8933 CG TYR A1232 - 1 .774 60.,314 -17 .127 1 ,.00 95,.11 c
ATOM 8934 CD1 TYR A1232 -42.,6 59. 366 -17 .,692 1 ,.00 ..61 c
ATOM 8935 CD2 TYR A1232 - 1 ..759 60..433 -15.,750 1 ,.00 93..00 c
ATOM 8936 CE1 TYR A1232 -4 3 ..401 58.,555 -16. 913 1 ,.00 93,.09 c
ATOM 8937 CE2 TYR A1232 -42.,549 5 .635 - 4 .,954 1 ,.00 93..99 c
ATOM 8938 CZ TYR A1232 -4 3 .,369 58.,696 -15.,540 1 ,.00 95..44 c
ATOM 8939 OH TYR A1232 -44 .147 57 .,891 -14 .755 1 ,.00 9 ,.83 0

ATOM 8940 N VAL A1233 -.38.,813 61..636 -20.,506 1 ,.00 89..01 N
ATOM 8941 CA VAL A1233 -38.,015 62..546 -21.,322 1 ,.00 86..58 c
ATOM 8942 C VAL A1233 -38. 360 62.,393 -2 2 .803 1 ,.00 8.1 ,.43 c
ATOM 8943 O VAL A1233 -38.,665 63.,375 -2 3 .,473 1 ..00 81 ..90 0

ATOM 8944 CB VAL A1233 -3 6 .,504 62. 301 -21.,107 1 ,.00 84 ..56 c
ATOM 8945 CGI VAL A1233 -35..673 63.,191 002 1 ,.00 81 ..05 c
ATOM 8946 CG2 VAL A1233 -3 6 ..145 62..537 -19.,660 1 ..00 86..19 c
ATOM 8947 N ASM A1234 -38.,313 61. 161 -2 3 .,303 1 ,.00 82 ..66



ATOM 8948 CA A S A1234 -38..682 60..870 -2 4 ..690 1 ..00 83..45 c
ATOM 8949 C ASM A1234 --4 0 ,,089 61..317 -2 5 .,008 1 ,.00 81 ..14 C

ATOM 8950 O A S A1234 -40 ..342 61.,918 -2 6 .048 ,.00 80,. O

ATOM 8951 CB ASN A1234 -38..565 59..380 -2 4 .,981 1 ..00 79..83 c
ATOM 8952 CG ASN A1234 -37.,148 58. 886 -24.,908 1 ,.00 80..49 c
ATOM 8953 OD1 A S A1234 -3 6 ..209 5 9 .,606 -2 5 .242 1 ,.00 8 ,.74 0
ATOM 8954 D2 ASN A1234 -3 6 ..981 57.,647 -24 .468 1 ,.00 82 ,.27 N

ATOM 8955 N PHE A1235 -4 .,000 61. 007 -24.,094 1 ,.00 8 ..57 N
ATOM 8956 CA PHE A123 5 -42..404 61..352 -2 4 .,254 1 ,.00 81 ..53 C

ATOM 8957 c PHE A1235 -42..597 62.,843 -24 .363 1 ,.00 86,.11 c
ATOM 8 0 PHE A1235 -43 .,33 63...32 4 -2 5 .,227 I ,.00 89..62 0

ATOM 8959 CB PHE A123 5 -4 3 ..234 60..833 -2 3 .,084 1 ,.00 85..80 c
ATOM 8960 CG PHE A1235 -44 .666 61.,254 -23 .138 1 ,.00 85 ,.02 c
ATOM 8961 C D 2 PHE A1235 -4 5 ..595 60..495 -2 3 .,820 1 ..00 88..43 c
ATOM 8962 CD1 PHE A1235 -4 5 .,085 62. 417 -22.,521 1 ,.00 91 ..00 c
ATOM 8963 CE2 P E A1235 -46..913 60.,882 -2 3 .878 1 ,.00 9 ,.77 c
ATOM 8964 CE1 PHE A1235 -4 6 ..400 62.,813 -22.,580 1 ..00 90..92 c
ATOM 8965 C PHE A1235 -47 .,318 62. 046 -2 3 .,257 1 ,.00 96..2.1. c
ATOM 8966 LE A123 6 -41 ..970 63.,571 -2 3 .449 1 ,.00 87 ,.92

ATOM 8967 CA LEU A1236 -42..039 65.,021 -2 3 .462 1 ,.00 85,.81 c
ATOM 8968 C L A123 6 -4 .,517 65. 583 -24.,782 1 ,.00 84 ..9 c
ATOM 8969 O LE A123 6 -42..074 66.,536 -2 5 .,329 1 ,.00 84 ..00 0

ATOM 8970 CB LEU A1236 - 1 ..251 65.,597 —22 .289 1 ,.00 84 ,.96 c
ATOM 8971 CG LEU A1236 -42.,097 65..973 -21.,077 I ,.00 89..04 c
ATOM 8972 CD1 LEU A123 6 - 1 ..279 66..781 -2 0 .,085 1 ,.00 89..73 c
ATOM 8973 CD2 LEU A1236 -43. .32 9 66.,754 - .510 1 ,.00 86 ,. 7 c
ATOM 8974 N TYR A1237 -40.,452 64..984 -2 5 .,299 I ,.00 80..64 N

ATOM 8975 CA TYR A1237 -3 9 .,864 65..476 -2 6 .,531 1 ,.00 83..47 c
ATOM 8976 C TYR A1237 -40. 807 65.,306 -27 .707 1 ,.00 83 ,. 2 c
ATOM 8977 O TYR A1237 - 1 ..096 66.,260 -2 8 .,423 1 ..00 81 ..46 0

ATOM 8978 CB TYR A1237 -38.,550 64..764 -2 6 .,842 1 ,.00 80..97 c
ATOM 8979 CG TYR A1237 -38..037 65., 45 -2 8 .205 1 ,.00 84 ,.24 c
ATOM 8980 C D 2 TYR A1237 -38..157 64.,283 -2 9 .,285 1 ..00 83..61 c
ATOM 8981 CD1 TYR A1237 -37.,470 66. .391 -2 8 .,422 1 ,.00 82 .. 4 c
ATOM 8982 CE2 TYR A1237 -37..705 64.,645 -30. 536 1 ,.00 85,.46 c
ATOM 8983 CE1 TYR A1237 -37 ..018 66.,759 -2 9 .665 1 ,.00 85,.24 c
ATOM 8984 C TYR A1237 -37.,137 65. 883 -.30.,7 8 1 ,.00 86..78 c
ATOM 8985 OH TYR A1237 -3 6 ..683 66. 2 -31.,959 1 ,.00 88..10 0
ATOM 8986 LEU A1238 -4 .252 64.,070 -27 .9 1 ,.00 83 ,.43

ATOM 8987 CA LEU A1238 -42., 09 63. 734 -29.,034 I ,.00 81 ..45 c
ATOM 8988 C LEU A1238 -4 3 .,409 64..512 -2 8 .,965 1 ,.00 82 ..53 c
ATOM 8989 O LEU A1238 -43. 7 8 65.,266 -29. 879 1 ,.00 85 ,.38 0
ATOM 8990 CB LEU A1238 -42 ..380 62.,235 -2 9 .,071 1 ..00 73..46 c
ATOM 8991 CG LEU A1238 -41 .,094 61. 429 -2 9 .,267 1 ,.00 79..91 c
ATOM 8992 C LEU A1238 -41 ..278 60.,002 -2 8 .840 1 ,.00 77 ,.45 c
ATOM 8993 CD2 LEU A1238 -40 ..62 3 61.,490 -30.,708 1 ..00 79..14 c
ATOM 8994 N ALA A1239 -44 .,145 64. 352 -2 7 .,870 1 ,.00 80..56 N

ATOM 8995 CA ALA A123 9 -45 ..443 65.,005 -27 .696 1 ,.00 86,.33 c
ATOM 8996 c ALA A1239 -45 ..412 66.,499 -2 8 .035 1 ,.00 90,.18 c
ATOM 8997 0 ALA A1239 -4 6 .,386 67. 059 -2 8 .,546 1 ,.00 93..22 0
ATOM 8998 CB ALA A123 9 -4 5 ..933 64.,803 -2 6 .,275 1 ,.00 88..08 c
ATOM 8999 SER A1240 -44 ..272 67.,124 -27 .761 1 ,.00 90,.39 N

ATOM 9000 CA SER A1240 -44 .,077 68. 547 -27.,990 I ,.00 91 .. 7 c
ATOM 9001 C SER A124 0 -4 3 ..769 68.,828 -2 9 .,456 1 ,.00 88.. 0 c
ATOM 9002 O SER A124 0 -43. 860 69.,966 -29. 914 1 ,.00 86 ,.83 0

ATOM 9003 CB SER A1240 -42.,945 69. 066 -27.,096 I ,.00 92 ..44 c
ATOM 9004 OG SER A124 0 -4 3 .,236 70 .359 -2 6 .,591 1 ,.00 97 ..53 0

ATOM 9005 O H A .1 -43. 72 9 66.,204 -33. 202 1 ,.00 94 ,.29 0
ATOM 9006 HIS A1241 -43 ..392 67.,777 -30.,179 1 ..00 90.. N

ATOM 9007 CA HIS A1241 -4 3 .,036 67..878 -31.,592 1 ,.00 94 ..46 c
ATOM 9008 C H S A1241 -44 ..066 67., 47 -32. 477 1 ,.00 95, c
ATOM 9009 CB HIS A1241 - 1 ..62 0 67.,320 -31.,814 1 ..00 89..36 c
ATOM 9010 CG HIS A1241 -40.,525 68. 257 -.3.1.,398 1 ,.00 89..66 c



ATOM 9011 ND1 HIS A1241 -40 ..673 69.,173 -30..377 1 ..00 91..79 M

ATOM 9012 CD2 HIS A1241 --3 9 .,266 68..424 -31.,869 1 ,.00 87..12 C

ATOM 9013 C H S A1241 -3 9 ..555 69.,861 -30. 237 ,.00 85,.78 C

ATOM 9014 NE2 H S A1241 -38..686 69.,428 -31.,131 1 ..00 88..94 M

ATOM 9015 O TYR A1242 -4 6 .,350 65. 939 -35.,275 ,.00 92.,24 O

ATOM 9016 N TY A1242 -45 ..318 67.,600 -32. 4 ,.00 96,.87 N

ATOM 9017 CA TYR A1242 -4 6 ..433 66.,948 -3 3 .102 1 ,.00 98,.73 c
ATOM 9018 C TYR A1242 -4 6 .,286 66. 979 -34.,6 1 ,.00 93.,95 C
ATOM 9019 CB TYR A1242 -47 .,759 67.,600 -32.,698 1 ,.00 93..49 C

ATOM 9020 O PRO A1249 - 1 .743 58.,556 -40 .958 1 ,.00109,.13 0
ATOM 9021 N PRO A1249 -3 9 .,285 5 .028 -42.,241 I ,.00108..61 M

ATOM 9022 CA PRO A124 9 -4 0 .,407 58.,354 -42.,907 1 ,.00108..52 c
ATOM 9023 C PRO A124 9 -4 .720 58.,62 0 -42 .189 1 ,.00107 ,.41 c
ATOM 9024 CB PRO A1249 -40 .,042 56.,863 -42 ..813 1 ..00106..80 c
ATOM 9025 CG FRO A124 9 -38.,584 56. 831 -42.,461 1 ,.00108..51 c
ATOM 9026 C PRO A124 9 -38. .33 6 58.,068 -41 .656 1 ,.00110,.30 c
ATOM 9027 O GLU A1250 -4 5 .,405 57.,605 -40 .,881 1 ..00102..81 0
ATOM 9028 N GLU A1250 -42.,790 58. 900 -42.,932 1 ,.00106.,22 M

ATOM 9029 CA GL A1250 -44 .115 59.,025 -42 ..32 7 1 ,.00102,.38 c
ATOM 9030 c GLU A1250 -44 .519 57.,680 - 1 ..732 1 ,.00102,.59 c
ATOM 9031 CB GLU A1250 -45 ., 47 59. 499 -4.3.,348 1 ,.00 96.,89 c
ATOM 9032 N ASP A1251 -4 3 .,850 56.,62 3 -42.,196 1 ,.00107..94 N

ATOM 9033 CA ASP A1251 -4 3 .960 55.,285 - 1 .615 1 ,.00108,.92 c
ATOM 9034 C ASP A1251 -43 .,510 55. 294 -40., 62 I ,.00109..09 c
ATOM 9035 O ASP A1251 -44 .,279 54.,964 -3 9 .,259 1 ,.00110..72 0
ATOM 9036 CB A P A1251 -43. 124 54 .,280 -42 .408 1 ,.00104 ,.74 c
ATOM 9037 N ASM A1252 -42.,260 55. 680 -.3 9 .,938 I ,.00106..68 M

ATOM 9038 CA ASM A1252 - .,764 55. 807 -38.,580 1 ,.00104..61 c
ATOM 9039 C A.SM A1252 -42 .407 56.,969 -37. 82 7 1 ,.00105,.23 c
ATOM 9040 O ASM A1252 -42 .,672 56.,856 -36 .,630 1 ..00107..68 0

ATOM 9041 CB ASM A1252 -4 0 .,253 55. 970 -38.,579 1 ,.00105..30 c
ATOM 9042 CG A S A1252 -3 9 .594 55., 38 -37. 513 1 ,.00101,.54 c
ATOM 9043 OD1 ASM A1252 -38.,631 54.,427 -37.,781 1 ..00104..17 0
ATOM 9044 D2 ASM A1252 -40.,128 55. 199 -3 6 .,294 1 ,.00100., 4 M

ATOM 9045 N GLU A1253 -42 .668 58.,074 -38. 525 1 ,.00101,. 0 N

ATOM 9046 CA GLU A1253 -4 3 .267 59.,255 -37 .903 1 ,.00 98,.88 c
ATOM 9047 C GLU A1253 -44 .,693 58. 986 -37.,433 1 ,.00102.,60 C
ATOM 9048 O GLU A1253 -4 5 .,257 59.,753 -3 6 .,651 1 ,.00101..18 O
ATOM 9049 CB GLU A1253 -43. 253 60.,437 -38. 868 1 ,.00 99,.37 c
ATOM 9050 N GLM A1254 -45 .,277 57. 898 -.37.,921 I ,.00105..62 M

ATOM 9051 CA GLN A1254 -4 6 .,570 57. 447 -37.,426 1 ,.00104..34 C

ATOM 9052 C GLM A1254 -46. 368 56.,485 -36. 264 1 ,.00104 ,.36 c
ATOM 9053 O GLM A1254 -47 .,078 56.,559 -35 .,261 1 ..00103..15 0

ATOM 9054 CB GLN A1254 -47 .,380 56. 779 -38.,538 1 ,.00102..59 c
ATOM 9055 N LYS A1255 -45 ..380 55.,598 -3 6 .401 1 ,.00103,.63 N

ATOM 9056 CA LYS A1255 -4 5 .,051 54.,606 -35 .,379 1 ..00 99..78 c
ATOM 9057 C LYS A1255 -44 .,657 55. 275 -34.,070 1 ,.00106.,60 C

ATOM 9058 O LYS A1255 -44 .574 54.,621 -33. 030 1 ,.00107,.34 O
ATOM 9059 CB LYS A1255 -4 3 .915 53.,696 -35. 854 1 ,.00101,.68 c
ATOM 9060 N GLN A125 6 -44 .,415 56. 582 -34., 32 1 ,.00106.,53 M

ATOM 9061 CA GLN A125 6 -44 .,000 57.,350 -32.,966 1 ,.00104..92 C

ATOM 9062 c GLN A1256 -45 .126 58.,236 -32. 451 1 ,.00105,.25 c
ATOM 9063 0 GLN A1256 -45 .,284 58. .397 -31.,244 I ,.00105..06 0

ATOM 9064 CB GLN A125 6 -42.,766 58..189 -33.,294 1 ,.00100..65 c
ATOM 9065 CG GLN A1256 -4 .474 57 .,384 -33. 3 8 1 ,.00 98,.22 c
ATOM 90 6 C GLN A1256 -40.,336 58. 153 -.3.3.,944 I ,.00 97.. 4 c
ATOM 90 67 OE1 GLN A1256 -4 0 .,516 59..294 -34.,378 1 ,.00 92..91 0

ATOM 9068 NE2 GLN A1256 -3 9 .156 57 .,534 -34. 001 1 ,.00 92,.48 N
ATOM 9069 N LEU A1257 -4 5 ..929 58.,792 -33.,353 1 ..00104..69 M

ATOM 9070 CA LEU A1257 -47 .,142 59. 482 -32.,923 1 ,.00104..06 C
ATOM 9071 C LEU A1257 -48. 054 58.,449 -32. 245 1 ,.00106,.58 C

ATOM 9072 O LEU A1257 -4 9 .,009 58.,802 -31.,556 1 ..00104..72 0
ATOM 9073 CB LEU A1257 -47 .,846 60. 164 -34., 02 1 ,.00 99.,80 c



ATOM 9074 CG LEU A1257 -48 ..338 61..610 -33..92 0 1 ..00 99..55 c

ATOM 9075 CD2 LEU A1257 --4 7 .,180 62..582 -33.,697 1 ,.00 95..67 c

ATOM 9076 G LE A1257 -4 9 ..355 61.,723 -32..793 ..00 97,.57 c

ATOM 9077 PHE A1258 -47 ..722 57..171 -32.,438 1 ..00105..73 N

ATOM 9078 CA. PHE A1258 -48 .,439 56. 045 -.31.,845 ,.00106.,46 C

ATOM 9079 C PHE A1258 -48..194 55.,918 -30...34 6 1 ..00103,. 7 C
ATOM 9080 O PHE A1258 -4 9 ..110 56.,122 -2 9 ..549 1 ,.00102,. 2 O

ATOM 9081 CB PHE A1258 -48 .,039 54. 740 -.32.,536 1 ,.00106.,54 c
ATOM 9082 N VAL A125 9 -4 6 ..964 55.,563 -2 9 ..973 1 ,.00102..28 N

ATOM 9083 CA VAL A1259 -4 6 ..567 55.,470 -2 8 ..563 1 ,.00 99,.80 c
ATOM 9084 C VAL A1259 -46.,971 56..733 -27.,799 I ,.00100..02 c

ATOM 9085 O VAL A125 9 -47 ..367 56..679 -2 6 .,632 1 ,.00 95..27 0
ATOM 9086 CB VAL A1259 -45. 044 55.,225 -28. 425 1 ,.00 97,.84 c
ATOM 9087 CGI VAL A1259 -44 ..278 55.,962 -2 9 .,511 1 ..00 98..83 c

ATOM 9088 CG2 VAL A1259 -44 .,544 55..607 -2 7 .,042 1 ,.00 97..28 c
ATOM 9089 GL Al260 -46..908 57.,866 -2 8 ..489 1 ..00 99,.

ATOM 9090 CA GLU A1260 -47 ..366 59..129 -2 7 ..939 1 ..00 96..91 c

ATOM 90 91 C GLU A12 60 -48 .,791 59. 0 3 -2 7 .,403 1 ,.00100.,73 c

ATOM 9092 O GL Al260 -4 9 ..013 5 9 ., 20 -2 6 ..197 1 ..00101,. 7 0
ATOM 9093 CB GLU A1260 -47 ..285 60., -2 9 ..003 1 ,.00 99,.27 c

ATOM 9094 CG GLU A12 60 -47 .,002 61. 609 -2 8 .,451 1 ,.00 95.,9.1 c
ATOM 9095 CD GLU A12 60 -4 8 ..260 62.,407 -2 8 ..170 1 ,.00 98..83 c

ATOM 9096 OE1 GLU A1260 -48 ..358 63.,553 -2 8 ..657 1 ,.00 99,.21 0
ATOM 90 97 OE2 GLU A1260 -49., 49 61..897 -27.,460 I ,.00103..52 0

ATOM 9098 N GLU A12 61 -4 9 ..751 58..785 -2 8 .,296 1 ,.00101..41 N

ATOM 9099 CA GL A12 61 -51. 152 58.,677 -27 .898 1 ,.00100,.23 c

ATOM 9 00 C GL A1261 -51.,383 57..486 -26.,981 I ,.00102..08 c
ATOM 9101 O GLN A1261 -52.,281 57..508 -2 6 .,141 1 ,.00106..09 0

ATOM 9102 CB GLN A12 61 -52. 049 58.,564 -29. 123 1 ,.00100,.40 c
ATOM 9103 CG GLN A1261 -51.,673 59..519 -30..225 1 ..00103..69 c

ATOM 9104 CD GLN A1261 -52.,857 60..286 -30.,756 1 ,.00110..42 c
ATOM 9105 O GLN Al26 -53..103 60.,313 -31..965 1 ..0011.3,.23 0

ATOM 9106 NE2 GLN A1261 -53..601 60..925 -2 9 .,855 1 ..00108..93 N

ATOM 9107 N HIS A1262 -50.,558 56. 456 -2 7 .,146 1 ,.00 99.,52 N

ATOM 9108 CA H S A12 62 -50..654 55.,236 -2 6 ...355 1 ..00100,.57 c
ATOM 9109 c HIS A1262 -50..324 55., 63 -24 ..876 1 ,.00100,.92 c

ATOM 9110 O HIS A1262 -50.,575 54. 596 -24.,035 1 ,.00 97.,20 0
ATOM 9111 CB HIS A12 62 -4 9 ..720 54.,169 -2 6 ..929 1 ,.00100..32 c
ATOM 91 2 CG H A1262 -50. 391 52.,860 -27 .2 1 ,.00105,.41 c

ATOM 9113 ND1 A1262 -49.,728 51..654 -27., 39 I ,.00111..60 N

ATOM 9114 CD2 HIS A1262 -51.,663 52..569 -2 7 .,574 1 ,.00106..66 c

ATOM 91 5 C H A1262 -50. 563 50.,675 -27 .440 1 ,.00114 ,.73 c
ATOM 9116 NE2 HIS A1262 -51.,744 51..204 -2 7 .,709 1 ..00115..66 N

ATOM 9117 O LYS A1263 -50.,354 59..029 -2 3 .,112 1 ,.00 92..47 0
ATOM 9118 LYS A1263 -4 9 ..756 5 6 .,622 -24..557 1 ..00102,.44

ATOM 9119 CA LYS A1263 -4 9 ..282 56..863 -2 3 ..200 1 ..00 97..51 c

ATOM 9120 C LYS A12 63 -49.,975 58. 031 -22.,500 1 ,.00 95.,08 C

ATOM 9121 CB LYS A1263 -47 ..768 57.,08 -2 3 ..199 1 ..00 92,.53 C
ATOM 9122 CG LYS A1263 -4 6 ..956 55.,803 -2 3 ..082 1 ,.00 92,.34 c

ATOM 9123 CD LYS A12 63 -47 ., 47 54. 894 -24.,283 1 ,.00 89.,54 c
ATOM 9124 CE LYS A12 63 -4 6 ..056 53.,873 -2 4 .,379 1 ,.00 84..25 c

ATOM 9125 LYS A1263 -45 ..945 53.,131 -2 3 ..099 1 ,.00 87,.44 N

ATOM 9126 O H S A1264 -50.,52 9 60..609 -18.,897 I ,.00 97..06 O

ATOM 9127 N HIS A12 64 -50..102 57..870 -21..190 1 ,.00 95..68 N

ATOM 9128 CA H A1264 -50. 893 58.,7 9 -20. 312 1 ,.00 94,.06 C

ATOM 9129 C H S A1264 -50.,025 5 ..712 - 9 .,572 I ,.00 97..26 C
ATOM 9130 CB HIS A12 64 -51.,617 57..840 - .,306 1 ,.00 91..43 C

ATOM 9131 CG H A1264 -50. 758 56.,737 -18. 771 1 ,.00 93,.75 C
ATOM 9132 ND1 HIS A1264 -50.,52 9 55..569 -19.,468 1 ..00 90..24 N

ATOM 9133 CD2 HIS A12 64 -50.,039 56..637 - 7 .,62 7 1 ,.00 96..10 C
ATOM 9134 C H S A12 64 -4 9 ..725 54.,789 - 8 ..768 1 ..00 90,.32 C

ATOM 9135 NE2 H S A1264 -4 9 ..413 55..414 -17 ..646 1 ..00 93..16 N

ATOM 9136 O TYR A12 65 -47 ., 82 61. 896 -17 .,362 1 ,.00 95.,16 O



ATOM 9137 TYR A1265 - 4 8 ..716 59..534 -19. .734 1 ..00 97 ..90

ATOM 9138 CA TYR A1265 --4 7 .,662 60..112 -18.,891 1 ,.00 95..93 C

ATOM 9139 C TYR A l2 65 -47 ..862 61.,52 5 - 8 ...3.18 ..00 95,. 1 C

ATOM 9140 CB TYR A1265 - 4 6 ..347 60.,07 5 -19. .679 1 ..00 90..54 c
ATOM 9141 CG TYR A.12 65 - 4 5 .,796 58. 674 - .,84 9 1 ,.00 89.,40 c
ATOM 9142 G TYR A l2 65 -46. .242 57.,633 - ..047 1 ..00 90,.45 c
ATOM 9143 CD2 TYR A1265 - 4 4 ..829 58.,392 -2 0 ..802 1 ,.00 88,.33 c
ATOM 9144 CE1 TYR A.12 65 - 4 5 .,74 3 56. 352 - .,190 1 ,.00 90.,51 c
ATOM 9145 CE2 TYR A12 6 5 -4 4 ..323 57.,110 -2 0 .,949 1 ,.00 82 ..19 c
ATOM 9146 C TYR A1265 - 4 4 ..786 56.,096 -2 0 ..143 1 ,.00 84 ,.89 c
ATOM 9147 O H TYR A1265 -44 .,290 54..820 -20. ,277 I ,.00 83..04 0

ATOM 9148 LE A12 6 6 -4 8 .,788 62..299 -18.,880 1 ,.00 95.. 1

ATOM 914 9 CA LEU A l2 6 6 -49. 051 63.,660 -18. 400 1 ,.00100, .92 c
ATOM 9150 c LEU A1266 - 4 9 .,312 63.,733 -16. ,891 1 ..00101. .92 c
ATOM 9151 O LEU A1266 -4 8 .,916 64..688 - .,224 1 ,.00100. .7 6 0

ATOM 9152 CB LE A l2 6 6 -50. .250 64.,277 - ..12 6 1 ..00 95,.50 c
ATOM 9153 CG LEU A1266 -50. .352 64.,206 -2 0 ..646 1 ..00 95..77 c

ATOM 9154 CD1 LEU A.12 6 6 - 5 .,315 65. 278 -21. ,148 1 ,.00 95.,88 c
ATOM 9155 CD2 LEU A l2 6 6 - 4 9 ..000 64.,363 -21. .289 1 ..00 92 ,.44 c
ATOM 9156 ASP A1267 - 4 9 ..996 62.,72 7 -16. .364 1 ,.00103, .54

ATOM 9157 CA. ASP A . 6 '7 -50. ,330 62. 702 -14 .,950 1 ,.00.105.,2 5 c
ATOM 9158 C ASP A12 67 -4 9 .,106 62.,301 -14 .,116 1 ,.00104. .07 c
ATOM 9159 O ASP A1267 - 4 8 ..935 62.,771 -12. .990 1 ,.00106, .08 0

ATOM 9160 CB ASP A1267 -51. ,50 6 61..744 - 4 .,694 I ,.00.105..37 c
ATOM 9161 CG ASP A12 67 -52.,690 62..426 -14 .,017 1 ,.00107. .64 c
ATOM 9162 OD2 A P A1267 -52. 868 62.,22 7 - .793 1 ,.00114 ,. 0

ATOM 9163 OD1 ASP A1267 -5.3.,450 63..145 - 4 .,70 6 I ,.00102. .29 0

ATOM 9164 GLU A1268 -4 8 .,24 6 61..453 - 4 .,67 4 1 ,.00 98..9 9

ATOM 9165 CA GLU A1268 - 4 7 .131 60.,907 -13. 905 1 ,.00 98 ,.54 c
ATOM 9166 c GLU A1268 - 4 5 ..965 61.,899 -13. ,750 1 ..00100. .11 c

ATOM 9167 O GLU A1268 -4 5 .,266 61..891 -12.,735 1 ,.00 97 ..62 0

ATOM 9168 CB GLU A l2 68 -46. .649 59.,5 9 9 - 4 ..54 6 1 ..00 96,.87 c
ATOM 9169 CG GLU A1268 - 47 ..62 3 58.,426 - 1 ..388 1 ..00 96..43 c

ATOM 9170 C D GLU A12 68 - 4 7 .,193 57. 162 -15. ,135 1 ,.00 98.,3.1 c
ATOM 9171 O GLU A l2 68 -46. .066 57., 2 1 - 5 ..673 1 ..00 96,. 0

ATOM 9172 OE2 GLU A1268 - 4 7 ..991 56.,200 -15. .187 1 ,.00100, .2 / 0

ATOM 917 3 N L E A1269 - 4 5 .,7 6 3 62. 751 -14 .,751 1 ,.00 98.,02

ATOM 9174 CA L E A12 6 9 -4 4 .,708 63.,759 -14 ..693 1 ,.00 96..69 c
ATOM 9175 C ILE A1269 -45. 089 64.,853 -13. 709 1 ,.00 93 ,.55 c
ATOM 917 6 O ILE A1269 -44 .,259 65...34 3 -12. ,94 8 I ,.00 93..16 0

ATOM 9177 CB ILE A1269 -4 4 .,432 64..382 - .,086 1 ,.00 97 ..18 c
ATOM 9178 CGI ILE A1269 -43. 4 63.,543 -16. 841 1 ,.00 93 ,.95 c
ATOM 9179 CG2 ILE A1269 - 4 3 ..949 65.,819 -15. ,971 1 ..00 95..28 c
ATOM 9180 CD1 ILE A1269 -4 4 .,04 5 62..575 - 7 .,7 92 1 ,.00 96..38 c
ATOM 9181 ILE A1270 -46. ..360 65.,228 - 3 ..730 1 ..00 97 ,.3 9

ATOM 9182 CA ILE A1270 - 4 6 ..899 66.,163 -12. .754 1 ..00 96..71 c

ATOM 9183 C ILE A127 0 - 4 6 .,632 65. 635 - .,346 1 ,.00 94 .,96 c
ATOM 9184 O ILE A1270 -46. .248 66.,383 - 0 ..452 1 ..00 90,.77 0

ATOM 9185 CB ILE A1270 - 4 8 ..398 66.,37 7 -12. .973 1 ,.00 96,.13 c
ATOM 9186 CGI ILE A127 0 - 4 8 .,636 67. 148 -14 .,27 6 1 ,.00 99.,47 c
ATOM 9187 CG2 ILE A127 0 -4 9 .,011 67..115 -11 .,798 1 ,.00 99..13 c
ATOM 9188 CD1 ILE A1270 - 4 8 ..557 68.,666 - 1 ..134 1 ,.00 94 ,.91 c
ATOM 9189 N GLU A1271 -46. ,808 64..328 - ., 7 1 I ,.00 98..04 N

ATOM 9190 CA GLU A1271 -4 6 .,511 63..671 - .,904 1 ,.00 99..61 c
ATOM 9191 C GLU A1271 -45. 0.17 63.,7 9 3 -9. 583 1 ,.00 99 ,.45 c
ATOM 9192 O GLU A1271 -44 .,640 64..139 -8.,460 I ,.00 99..79 0

ATOM 9193 CB GLU A1271 -4 6 .,936 62..195 -9.,94 5 1 ,.00 99..39 c
ATOM 9194 CG GLU A1271 - 4 7 .4 92 61.,657 -8. 628 1 ,.00101 ,.42 c
ATOM 9195 C D GLU A1271 - 4 8 .,947 62.,051 -8.,389 1 ..00106. .95 c

ATOM 9196 OE1 GLU A1271 -4 9 .,842 61..262 -8.,76 6 1 ,.00108. .02 0

ATOM 9197 OE2 GLU A1271 - 4 9 ..197 63., 3 8 - 7 ..8.18 1 ..00100, . 5 0

ATOM 9198 GLN A1272 - 4 4 ..180 63.,510 -10. .57 8 1 ..00 97 .. 1

ATOM 9199 CA. GLN A127 2 -42. ,7 3 3 63. 663 -10. ,458 1 ,.00 93.,90 c



ATOM 92 00 c GLN A1272 -42 ..358 65..051 -9..952 1 ..00 92 ..75 c
ATOM 9201 O GL A1272 --41 .,704 65..201 -8. 9 1 ,.00 93..57 0

ATOM 9202 CB GLN A1272 -42 ..071 63.,404 - 1 ..808 ..00 89,.41 c
ATOM 9203 CG GLN A1272 -42 ..088 61.,962 -12..214 1 ..00 85..31 c
ATOM 9204 CD GLN A127 2 -40.,965 61. 2 - .,581 1 ,.00 85.,0.1 c
ATOM 92 05 O GLN A1272 -3 9 ..901 61.,783 - 1 ..342 1 ..00 89,.35 0

ATOM 9206 E 2 GLN A1272 - 1 ..182 59.,94 5 -11 ..286 1 ,.00 86,.66 N

ATOM 9207 N LE A127 3 -42.,794 66. 064 -10.,684 1 ,.00 87 ..64 N

ATOM 92 08 CA 1LE A127 3 -42..493 67.,442 -10.,34 6 1 ,.00 90..89 C

ATOM 9209 c ILE A1273 -42..969 67.,831 -8..934 1 ,.00 94 ,.99 c
ATOM 9210 0 ILE A1273 -42.,268 68. 544 -8..211 I ,.00 92 ..98 0

ATOM 9211 CB ILE A127 3 -4 3 ..115 68.,391 -11 .,387 1 ,.00 87 ..18 c
ATOM 9212 CGI ILE A127 3 -42 .420 68.,212 - 2 .740 1 ,.00 87 ,. c
ATOM 9213 CG2 ILE A1273 -4 3 ..02 3 69.,825 -10.,928 1 ..00 80..93 c
ATOM 9214 CD1 ILE A1273 -42.,909 69..160 -13.,820 1 ,.00 83..34 c
ATOM 9215 SE . A1274 -44 ..143 67.,347 -8..533 1 ..00 95,.82

ATOM 9216 CA SER A1274 -44 ..682 67.,679 -7 ..214 1 ..00 92 ..77 c
ATOM 9 7 C SER A127 4 -4 3 .,972 66. 9 -6.,091 1 ,.00 93..32 C

ATOM 9218 O SER A1274 -4 3 ..790 67.,442 - 4 ..995 1 ..00 92 ,.64 O

ATOM 9219 CB SER A1274 -4 6 ..188 67.,419 - 7 .174 1 ,.00 95,.47 c
ATOM 9220 OG SER A127 4 -4 6 .,489 66. 102 - 7 .,591 1 ,.00 94 ..63 0

ATOM 9221 GLU A127 5 -4 3 ..563 65..673 - ..365 1 ,.00 92 ..11

ATOM 9222 CA GLU A1275 -42. 721 64.,923 -5..431 1 ,.00 92 ,.64 c
ATOM 9223 C GLU A1275 -41 .,439 65..698 -5., 2 1 I ,.00 92 ..56 c
ATOM 9224 O GLU A127 5 -4 0 ..926 65..670 - 4 .,003 1 ,.00 92 ..05 0

ATOM 9225 CB GLU A1275 -42 .371 63.,540 -6. 005 1 ,.00100,.19 c
ATOM 9226 CG GLU A1275 -41 .,421 62..689 -5., 40 I ,.00 98..52 c
ATOM 9227 CD GLU A127 5 -4 0 .,784 61..524 -5.,911 1 ,.00102. .39 c
ATOM 9228 O GLU A1275 -40. 852 61.,528 - 7 .161 1 ,.00100,.58 0

ATOM 9229 OE2 GLU A1275 -4 0 ..212 60.,609 -5..27 0 1 ..00 98..88 0

ATOM 9230 PHE A127 6 -4 0 .,930 66..389 ... g _,132 1 ,.00 92 ..28 N

ATOM 92 31 CA PHE A127 6 -3 9 ..687 67., 33 -6..02 7 1 ..00 87 ,.66 c
ATOM 92 32 c PHE A1276 -3 9 ..915 68.,417 -5..243 1 ..00 83..42 c
ATOM 9233 0 PHE A127 6 -3 9 .,205 68. 706 - 4 .,281 1 ,.00 80..54 0

ATOM 92 34 CB PHE A127 6 -3 9 .154 67.,434 - 7 ..428 1 ..00 8.3,.35 c
ATOM 9235 CG PHE A1276 -37 .718 67.,872 - 7 .471 1 ,.00 76 ,.62 c
ATOM 9236 CD2 PHE A127 6 -37.,397 69. 205 - 7 .,654 1 ,.00 74 ..61 c
ATOM 9237 CD1 PHE A127 6 -3 6 .,692 66.,952 - 7 .,377 1 ,.00 74 ..30 c
ATOM 92 38 CF.2 PHE A1276 -36. 082 69.,615 - 7 .732 1 ,.00 73 ,.07 c
ATOM 92 39 C PHE A1276 -35.,366 67...35 9 - 7 ,,441 I ,.00 72 ..12 c
ATOM 9240 C PHE A127 6 -35.,065 68..694 - 7 .,621 1 ,.00 71 ..06 c
ATOM 92 41 SER A1277 -40. 924 69.,175 -5. 655 1 ,.00 83 ,.47

ATOM 9242 CA SER A1277 -41 .,215 70.,457 -5.,030 1 ..00 86..55 c
ATOM 9243 C SER A 12 7 -41 .,470 70 ..333 -3.,536 1 ,.00 84 ..24 c
ATOM 92 44 O SER A1277 -4 0 .83 6 7 . .,02 7 -2 ..739 1 ..00 85,. 0

ATOM 9245 CB SER A1277 -42 .,416 71 .,126 -5..699 1 ..00 89..39 c
ATOM 9246 OG SER A127 7 -42.,762 72 ..32 3 - 5 .,017 1 ,.00 88.. 0 0

ATOM 92 47 LYS A1278 -42 ..385 69.,443 -3..162 1 ..00 85,.94

ATOM 9248 CA LYS A1278 -42..764 69.,280 - 1 ..760 1 ,.00 87 ,.46 c
ATOM 9249 C LYS A127 8 -4 .,563 68. 888 -0.,890 1 ,.00 86..80 c
ATOM 92 50 O LYS A127 8 - 1 .,480 69.,272 0 .,279 1 ,.00 86..54 0

ATOM 92 51 CB LYS A1278 -4 3 ..888 68.,24 6 - 1 ..62 7 1 ,.00 86,.38 c
ATOM 92 52 N ARG A1279 -40.,622 68..147 - 1 .,465 I ,.00 82 ..30 N

ATOM 92 53 CA ARG A127 9 -3 9 .,431 67..749 -0.,721 1 ,.00 79..29 c
ATOM 92 4 C ARG A127 9 -38. .392 68.,866 -0. 676 1 ,.00 80 ,.04 c
ATOM 92 5 O ARG A1279 -37.,73 6 69..088 0 .,33 9 I ,.00 79 ..56 0

ATOM 9256 CB ARG A1279 -38.,801 66..492 - 1 .,333 1 ,.00 77 ..47 c
ATOM 9257 CG ARG A127 9 -37. 777 65.,815 -0. 428 1 ,.00 78 ,.21 c
ATOM 92 58 CD ARG A1279 -37.,226 64.,531 -1 .,02 7 1 ..00 76..65 c
ATOM 9259 E ARG A1279 -3 6 .,295 64..817 -2.,117 1 ,.00 85..72 N

ATOM 92 60 C Z ARG A127 9 -35. .364 63.,976 -2 ..561 1 ..00 84 ,. 0 c
ATOM 92 61 -Il ARG A1279 -3 5 ..227 62.,775 -2 ..005 1 ..00 79..35 N

ATOM 9262 ARG A127 9 -34.,572 64. .34 3 -3.,567 1 ,.00 80..10 N



ATOM 92 6 3 VAL A1 2 8 0 - 3 8 . 2 6 9 . 5 7 6 - 1 . 7 8 4 1 .. 0 0 7 8 .. 7 2 N
ATOM 92 6 4 CA VAL A1 2 8 0 --3 7 ., 0 5 6 7 0 . 3 5 9 - ., 9 9 9 1 ,. 0 0 7 2 .. 4 9 C
ATOM 92 6 5 C VAL A1 2 8 0 - 3 7 .. 3 2 3 7 ., 8 9 - 2 . 3 2 0 ,. 0 0 7 8 ,. 7 1 C
ATOM 92 66 O VAL A1 2 8 0 - 3 6 .. 6 9 7 7 2 . 7 0 1 - 1 . 7 3 9 1 .. 0 0 8 2 .. 2 4 0
ATOM 92 6 7 CB VAL A1 2 8 0 - 3 6 ., 2 3 6 6 9 . 7 4 9 - 3 ., 1 2 6 ,. 0 0 7 1 ., 0 2 c
ATOM 92 68 CGI VAL A1 2 8 0 - 3 .. 0 6 6 7 0 ., 6 1 4 - 3 . 4 7 ,. 0 0 7 3 ,. 5 3 c
ATOM 92 69 CG2 VAL A1 2 8 0 - 3 5 .. 7 9 0 6 8 ., 3 6 8 - 2 . 7 3 3 1 ,. 0 0 6 8 ,. 2 1 c
ATOM 92 7 0 N LE A1 2 8 1 - 3 8 ., 2 4 2 7 2 . 0 8 7 - 3 ., 2 3 8 1 ,. 0 0 75 ., 6 3 M
ATOM 92 7 1 CA LE A1 2 8 1 - 3 8 . 4 5 6 7 3 . 4 6 4 - 3 . 6 5 6 1 ,. 0 0 7 6 .. 2 5 c
ATOM 92 7 2 c ILE A1 2 8 1 - 3 9 .. 1 5 4 7 4 ., 2 3 2 - 2 . 5 4 8 1 ,. 0 0 8 ,. 7 8 c
ATOM 92 7 3 0 ILE A1 2 8 1 - 3 8 ., 8 5 5 7 5 . 4 0 7 - 2 ., 3 I ,. 0 0 8 0 .. 4 7 0
ATOM 92 7 4 CB ILE A1 2 8 1 - 3 9 . 2 6 8 7 3 . 5 5 3 - 4 . 9 5 9 1 ,. 0 0 7 6 .. 8 6 c
ATOM 92 7 5 CGI ILE A1 2 8 1 - 3 8 . 5 6 9 7 2 ., 7 6 2 - 6 . 0 7 1 ,. 0 0 7 7 ,. 9 1 c
ATOM 92 7 6 CG2 ILE A1 2 8 1 - 3 9 . 4 5 7 7 4 . 9 9 0 - 5 . 3 7 0 1 .. 0 0 7 5 .. 6 6 c
ATOM 92 7 7 CD1 ILE A1 2 8 1 - 3 7 ., 0 5 6 2 . 9 5 6 ... g _, 1 2 8 1 ,. 0 0 7 3 .. 2 2 c
ATOM 92 7 8 O LE A1 2 8 2 - 4 1 . 4 4 7 7 6 ., 4 0 9 - 0 . 3 6 2 1 ,. 0 0 8 7 ,. 0 7 0
ATOM 92 7 9 LEU A1 2 8 2 - 4 0 . 0 5 9 7 3 . 5 4 8 - 1 . 852 1 .. 0 0 8 1 .. 8 0 N
ATOM 92 8 0 CA. L A1 2 8 2 - 4 0 ., 7 9 3 7 4 . 1 2 8 - 0 ., 7 1 ,. 0 0 8 4 .. 0 7 C
ATOM 92 8 C LE A1 2 8 2 - 4 1 . 4 9 0 7 5 ., 4 2 4 - 1 . 1 0 8 1 ,. 0 0 8 6 ,. 2 9 c
ATOM 92 8 2 CB LEU A1 2 8 2 - 3 9 . 8 6 6 7 4 ., 3 7 9 0 . 4 7 3 1 ,. 0 0 8 0 ,. 4 7' c
ATOM 92 8 3 CG LEU A1 2 8 2 - 3 9 ., 4 8 9 7 3 . 2 0 4 ., 3 8 1 1 ,. 0 0 8 2 .. 5 c
ATOM 92 8 4 CD2 LE A1 2 8 2 - 3 8 . 0 7 3 7 3 . 4 0 9 1 . 8 8 7 1 ,. 0 0 7 9 .. 6 2 c
ATOM 92 85 CD1 LEU A1 2 8 2 - 3 9 . 6 1 6 7 ., 8 5 4 0 . 6 8 1 1 ,. 0 0 7 5 ,. 2 7 c
ATOM 92 8 6 O ALA A1 2 8 3 - 4 5 ., 0 3 9 7 5 . 9 8 7 - 3 ., 6 9 6 I ,. 0 0 95 .. 8 7 0
ATOM 92 8 7 N ALA A1 2 8 3 - 4 2 . 1 2 1 7 5 . 4 1 6 - 2 . 2 8 0 1 ,. 0 0 8 6 .. 3 8 M
ATOM 92 8 8 CA ALA A1 2 8 3 - 4 2 . 902 7 ., 5 5 5 - 2 . 7 5 0 1 ,. 0 0 9 0 ,. 9 4 C
ATOM 92 8 9 C ALA A1 2 8 3 - 4 4 ., 3 9 4 7 6 . 2 3 6 - 2 ., 6 7 5 I ,. 0 0 9 3 .. 8 2 c
ATOM 92 9 0 CB ALA A1 2 8 3 - 4 2 ., 5 0 1 7 6 . 9 3 0 - 4 ., 1 6 7 1 ,. 0 0 9 0 .. 6 3 c
ATOM 92 9 1 O A P A1 2 8 4 - 4 7 . 9 9 7 7 5 ., 7 8 2 - 2 . 8 2 9 1 ,. 0 0 9 3 ,. 5 5 0
ATOM 92 92 ASP A1 2 8 4 - 4 4 . 92 0 7 6 . 2 5 2 - 1 . 4 5 1 1 .. 0 0 9 0 .. 6 8 N
ATOM 92 9 3 CA ASP A1 2 8 4 - 4 6 ., 2 9 6 7 . 8 7 0 - ., 1 4 8 1 ,. 0 0 9 1 .. 2 1 c
ATOM 92 9 4 C AS A1 2 8 4 - 4 7 . .32 7 7 6 ., 4 9 2 - 2 . 0 7 7 1 ,. 0 0 9 5 ,. 4 4 c
ATOM 92 9 5 CB ASP A1 2 8 4 - 4 6 .. 62 8 7 6 . 2 4 9 0 . 2 9 2 1 .. 0 0 9 5 .. 5 5 c
ATOM 92 96 CG ASP A1 2 8 4 - 4 5 ., 5 7 9 7 . 7 7 ., 2 7 3 1 ,. 00 00 .. 6 9 c
ATOM 92 9 7 OD1 AS A1 2 8 4 - 4 5 . .3 6 4 7 4 ., 5 3 6 1 . .34 7 1 ,. 0 0 8 8 ,. 4 6 0
ATOM 92 9 8 OD2 ASP A1 2 8 4 - 4 4 .. 9 8 0 7 ., 62 8 1 .. 9 6 9 1 ,. 0 0 9 9 ,. 7 3 0
ATOM 92 99 O ALA A1 2 8 5 - 4 9 ., 2 2 0 7 7 . 7 1 5 - 4 ., 9 1 ,. 0 0 9 9 .. 5 3 0
ATOM 9 3 0 0 N ALA A1 2 8 5 - 4 7 . 4 4 3 7 7 . 8 1 6 - 2 . 0 1 5 1 ,. 0 0 9 6 .. 5 9 M
ATOM 9 3 0 1 CA ALA A1 2 8 5 - 4 8 . .3 9 0 7 8 ., 5 6 7 - 2 . 8 4 2 1 ,. 0 0 9 ,. 7 5 C
ATOM 3 0 2 C ALA A1 2 8 5 - 4 8 ., 2 7 3 7 8 . 2 2 1 - 4 ., 3 2 6 I ,. 0 0 9 8 .. 3 7 c
ATOM 9 3 0 3 CB ALA A1 2 8 5 - 4 8 ., 1 9 1 8 0 . 0 6 8 - 2 ., 6 3 9 1 ,. 0 0 9 6 .. 1 7 c
ATOM 9 3 0 4 ASN A1 2 8 6 - 4 7 . 1 0 1 7 8 ., 4 8 4 - 4 . 9 0 3 1 ,. 0 0 9 9 ,. 4 N
ATOM 9 3 0 5 CA AS A1 2 8 6 - 4 6 .. 8 4 2 7 8 . 2 7 0 - 6 . 3 2 7 1 .. 0 0 9 5 .. 3 5 c
ATOM 9 3 0 6 C ASM A1 2 8 6 - 4 7 ., 2 2 4 7 6 . 8 9 5 ... g _, 8 5 8 1 ,. 0 0 9 8 .. 4 6 c
ATOM 9 3 0 7 O AS A1 2 8 6 - 4 7 . 8 1 2 7 6 ., 7 9 2 - 7 . 9 3 4 1 ,. 0 0 1 0 1 ,. 0 7 0
ATOM 9 3 0 8 CB ASN A1 2 8 6 - 4 5 . 3 6 8 7 8 . 5 1 2 - 6 . 62 8 1 .. 0 0 92 .. c
ATOM 9 3 0 9 CG ASM A1 2 8 6 - 4 5 ., 0 9 6 7 . 9 8 - 7 ., 0 8 8 1 ,. 0 0 9 5 .. 2 7 c
ATOM 9 3 1 0 OD1 AS A1 2 8 6 - 4 5 . 8 3 9 8 0 ., 8 4 5 - 6 . 7 6 5 1 ,. 0 0 9 3 ,. 7 5 0
ATOM 9 3 1 1 D2 ASK A1 2 8 6 - 4 4 .. 032 8 0 ., 0 8 9 - 7 . 8 6 2 1 ,. 0 0 9 7 ,. '70
ATOM 9 3 1 2 N LEU A1 2 8 7 - 4 6 ., 8 8 1 7 . 8 4 4 - 6 ., 1 9 1 ,. 0 0 9 4 .. 5 9 M
ATOM 9 3 1 3 CA LEU A1 2 8 7 - 4 7 . 1 9 1 7 4 . 4 8 5 - . 5 5 2 1 ,. 0 0 9 4 .. 2 1 c
ATOM 9 3 1 4 c LEU A1 2 8 7 - 4 8 . 6 9 3 7 4 ., 2 7 0 - 6 . 6 3 8 1 ,. 0 0 9 8 ,. '78 c
ATOM 9 3 1 5 0 LEU A1 2 8 7 - 4 9 ., 88 7 3 . 5 7 9 - 7 ,, 5 2 6 I ,. 0 0 9 7 .. 7 8 0
ATOM 9 3 1 6 CB LEU A1 2 8 7 - 4 6 . 5 7 8 7 3 . 4 6 2 - 5 . 602 1 ,. 0 0 9 3 .. 2 0 c
ATOM 9 3 1 7 CG LEU A1 2 8 7 - 4 6 . 7 8 0 7 ., 9 9 6 - 5 . 9 8 7 1 ,. 0 0 9 3 ,. 2 5 c
ATOM 9 3 1 8 CD1 LEU A1 2 8 7 - 4 6 ., 3 2 7 1 . 7 6 0 - 7 ,, 4 3 2 I ,. 0 0 9 0 .. 6 6 c
ATOM 9 3 1 9 CD2 LEU A 2 8 7' - 4 5 ., 9 7 2 7 1 . 0 9 0 - 5 ., 0 7 4 1 ,. 0 0 9 0 .. 2 6 c
ATOM 932 0 ASP A1 2 8 8 - 4 9 . 4 5 7 4 ., 8 7 2 - 5 . 7 0 1 1 ,. 0 0 1 0 2 ,. 2 7 N
ATOM 932 1 CA ASP A1 2 8 8 - 50 . 8 6 5 7 4 . 7 4 1 - 5 . 6 6 3 1 .. 0 0 1 0 2 .. 6 8 c
ATOM 9322 C ASP A1 2 8 8 - 5 1 ., 4 9 8 7 . 4 7 1 ... g _, 8 4 9 1 ,. 00100 .. 2 1 c
ATOM 932 3 O AS A1 2 8 8 -52 . .38 4 7 4 ., 9 3 7 - 7 . 5 0 7 1 ,. 0 0 1 0 2 ,. 8 0
ATOM 932 4 CB ASP A1 2 8 8 - 51 . 4 1 4 7 5 . 2 7 0 - 4 . 3 3 6 1 .. 0 0 1 0 1 .. 2 8 c
ATOM 9 3 2 5 CG ASP A1 2 8 8 - 50 ., 7 0 1 7 4 . 6 7 2 - 3 ., 1 2 0 1 ,. 0 0 1 0 6 .. 1 9 c



ATOM 932 6 OD1 ASP A 1 2 8 8 -50. . 0 8 9 7 3 ..583 - 3 .. 2 3 8 1 ..00107 .. 3 9 O

ATOM 932 7 OD2 ASP A 1 2 8 8 --5 0 . 75 3 7 .. 3 0 0 - 2 ., 0 3 8 1 ,. 0 0 1 0 6 .. 7 0 O
ATOM 932 8 K LYS A1 2 8 9 - 5 1 .. 0 2 3 7 6 ., 6 8 3 - 7 . 1 2 7 1 ,. 0 0 9 9 ,. 4 7 K

ATOM 932 9 CA LYS A 1 2 8 9 -51 .. 4 6 8 7 7 ., 4 4 0 - 8 .. 2 9 6 1 .. 0 0 9 8 .. 5 6 c
ATOM 9 3 3 0 C LYS A 1 2 8 9 - 5 . ., 0 5 9 7 6 . 7 4 2 - 9 ., 5 9 4 1 ,.00100 ., 4 0 c
ATOM 9 3 3 O LYS A1 2 8 9 - 5 1 .. 6 8 6 7 6 ., 9 3 7 - 1 0 . 6 3 6 1 ,. 0 0 9 9 ,. 8 5 0
ATOM 9 3 3 2 CB LYS A 1 2 8 9 - 5 0 .. 9 0 8 7 8 . 864 - 8 . 2 6 2 1 ,. 0 0 9 4 ,. 6 1 c
ATOM 9 3 3 3 CG LYS A 1 2 8 9 - 5 ., 2 9 1 7 . 7 0 0 - 9 . 461 1 ,. 0 0 9 1 ., 7 3 c
ATOM 9 3 3 4 CD LYS A 1 2 8 9 - 5 1 .. 0 1 1 8 1 ., 1 6 3 - .. 2 3 0 1 ,. 0 0 8 9 .. 1 9 c
ATOM 9 3 3 5 CE LYS A 1 2 8 9 - 5 1 .. 3 8 3 8 1 ., 982 - 1 0 .. 4 5 7 1 ,. 0 0 9 6 ,. 6 4 c
ATOM 9 3 3 6 Z LYS A 1 2 8 9 - 5 1 ., 4 8 9 8 3 . 4 4 1 - 1 0 ., 1 6 9 1 ,. 0 0 9 0 .. 4 6 N
ATOM 9 3 3 7 K VAL A 1 2 9 0 - 5 0 .. 0 0 9 7 5 ., 9 2 5 - ., 5 1 5 1 ,. 0 0 9 7 .. 8 8 K
ATOM 9 3 3 8 CA VAL A 2 9 0 - 4 9 . 5 6 6 7 5., 1 0 8 - 1 0 . 6 4 1 1 ,. 0 0 9 7 ,. 7 6 C
ATOM 9 3 3 9 c VAL A 1 2 9 0 -50. . 5 5 0 7 3 ., 9 8 4 -10. , 9 2 4 1 .. 0 0 9 9 .. 5 0 c
ATOM 9 3 4 0 O VAL A 1 2 9 0 - 5 0 ., 9 6 9 73 . 7 8 2 - 1 2 ., 0 6 3 1 ,. 0 0 9 9 .. 6 8 0
ATOM 9 3 4 CB VAL A1 2 9 0 - 4 8 .. 1 6 8 7 4 ., 4 8 5 - 1 0 . 3 8 8 1 ,. 0 0 9 7 ,. 7 5 c
ATOM 9 3 2 CGI VAL A 1 2 9 0 - 4 7 .. 9 7 0 7 3 ., 2 2 9 - 1 1 ., 2 2 1 1 .. 0 0 9 3 .. 6 9 c
ATOM 9 3 4 3 CG VAL A.1 2 9 0 - 4 7 ., 0 8 4 7 . 4 7 2 - 1 0 ., 6 8 6 1 ,. 0 0 9 5 . 3 1 c
ATOM 9 3 4 4 K LE A1 2 9 1 - 5 0 .. 9 7 .3 ., 2 5 2 - . 8 7 9 1 ,.00101 . 2 6 K
ATOM 9 3 4 5 CA LEU A 1 2 9 1 - 5 1 .. 7 1 2 7 2 ., 0 4 2 - 1 0 . 0 4 7 1 ,.00101 . 9 4 c
ATOM 9 3 4 6 C L A 1 2 9 1 - 5 3 ., 1 6 4 7 2 . 3 5 5 - 1 0 ., 4 0 1 1 ,.00105 ., 2 6 c
ATOM 9 3 4 7 O LE A 1 2 9 1 - 5 3 .. 8 3 4 7 1 ., 5 5 - 1 .. 0 6 1 1 ,.00101 .. 9 9 0
ATOM 9 3 4 8 CB LEU A 1 2 9 1 - 5 1 .. 6 2 8 7 1 ., 1 8 6 - 8 .. 7 8 3 1 ,.00101 . 5 1 c
ATOM 9 3 4 9 CG LEU A 1 2 9 1 - 5 0 ., 2 2 4 7 0 . 5 9 6 - 8 ., 582 1 ,. 0 0 9 5 .. 7 2 c
ATOM 9 3 5 0 CD1 LEU A 1 2 9 1 - 5 0 .. 1 4 9 6 9 ., 6 5 6 - 7 . 385 1 ,. 0 0 8 4 .. 3 7 c
ATOM 9 3 1 CD2 LEU A 2 9 .1 - 4 9 . 7 8 8 6 9 ., 8 8 8 - 9 . 8 5 1 1 ,. 0 0 9 6 ,. 0 7 c
ATOM 3 2 N SER A 1 2 9 2 -53. , 632 7 3 . 531 - 9 ., 9 7 6 1 ,.00107 .. 0 0 N
ATOM 9 3 5 3 CA SEP. A 1 2 9 2 - 5 4 ., 9 7 1 74 . 0 1 7 - 1 0 ., 3 1 4 1 ,. 0 0 1 0 4 .. 0 0 c
ATOM 9 3 5 4 C SER A 2 9 2 - 5 5 . 0 7 3 7 4 ., 3 4 8 - 1 . 802 1 ,. 0 0 1 0 6 ,. 2 9 c
ATOM 9 3 5 5 O SER A 1 2 9 2 - 55 ., 8 9 4 7 3 ., 7 7 2 -12 ., 5 2 4 1 ..00107 .. 8 6 0
ATOM 9 3 5 6 CB SER A 1 2 9 2 - 5 5 ., 3 2 9 7 . 2 5 3 - 9 ., 4 8 0 1 ,.00105 .. 5 9 c
ATOM 9 3 5 7 OG SER A1 2 9 2 - 5 4 ..658 7 6 ., 4 1 0 - . 9 5 0 1 ,. 0 0 1 0 3 ,. 3 0 0
ATOM 9 3 5 8 O ALA A 1 2 9 3 -53. . 8 2 4 7 4 ., 6 3 1 - 1 5 ., 7 9 1 1 ..00105 .. 6 0 0
ATOM 9 3 5 9 N ALA A 1 2 9 3 - 5 4 ., 2 2 6 7 . 2 7 - 1 2 ., 2 5 5 1 ,.00105 ., 3 6
ATOM 9 3 6 0 CA ALA A1 2 9 3 - 5 4 .. 1 9 6 7 5 ., 6 6 6 - 1 3 . 6 6 1 1 ,. 0 0 1 0 3 ,. 2 7 c
ATOM 9 3 6 1 c ALA A 1 2 9 3 - 5 3 .. 7 2 5 7 4 ., 5 3 2 - 1 . 5 6 9 1 ,. 0 0 1 0 3 ,. 2 6 c
ATOM 9 3 6 2 CB ALA A 1 2 9 3 - 5 3 ., 3 6 7 6 . 8 7 6 - 3 ., 8 4 6 1 ,. 0 0 9 9 ., 8 0 c
ATOM 9 3 6 3 O TYR A 1 2 9 4 - 5 4 ., 2 8 9 7 1 ., 7 2 0 - 1 ., 5 7 4 1 ,.00100 .. 7 1 0
ATOM 9 3 6 4 TYR A 2 9 4 - 5 3 . 2 0 3 7 3 ., 4 6 3 - 1 3 . 9 7 8 1 ,.00100 . 7 3

ATOM 9 3 6 5 CA TYR A 1 2 9 4 -52 ., 8 3 8 7 2 . 2 9 3 - 4 ., 7 5 8 1 ,.00100 .. 3 2 c
ATOM 9 3 6 6 C TYR A 1 2 9 4 - 5 4 ., 0 7 8 7 1 . 6 5 9 - 1 5 ., 3 5 9 1 ,. 0 0 1 0 2 .. 1 7 c
ATOM 9 3 6 7 CB TYR A 2 9 4 - 5 2 . 0 9 2 7 . ., 2 6 2 - 1 3 . 9 2 1 ,. 0 0 9 8 ,. c
ATOM 9 3 6 8 CG TYR A 1 2 9 4 -52 ., 0 6 4 6 9 ., 8 9 9 - 1 4 ., 5 5 7 1 .. 0 0 9 5 .. 6 1 c
ATOM 9 3 6 9 CD2 TYR A 1 2 9 4 -52 ., 5 5 9 6 8 . 7 8 9 - 1 3 ., 8 9 7 1 ,. 0 0 9 7 .. 2 2 c
ATOM 9 3 7 0 C TYR A1 2 9 4 - 5 1 .. 5 5 0 6 9 ., 7 2 5 - 1 5 . 8 3 3 1 ,. 0 0 9 5 ,. 0 0 c
ATOM 9 3 7 1 CE2 TYR A 1 2 9 4 -52 .. 5 3 7 6 7 ., 5 4 4 - 1 4 ., 4 8 5 1 .. 0 0 9 6 .. 5 6 c
ATOM 9 3 7 2 C TYR A.1 2 9 4 - 5 ., 5 3 1 6 8 . 4 8 9 - ., 4 2 8 1 ,. 0 0 9 5 ., 4 0 c
ATOM 9 3 7 3 CZ TYR A1 2 9 4 -52 .. 0 2 3 6 7 ., 4 0 1 - 1 5 . 7 5 1 1 ,. 0 0 9.3 ,. 3 c
ATOM 9 3 7 4 OH TYR A 1 2 9 4 -52 .. 0 0 0 6 6 ., 1 6 5 - 1 6 . 3 4 4 1 ,. 0 0 9 7 ,. 1 6 0
ATOM 9 3 7 5 O ASM A 1 2 9 5 - 5 7 ., 6 3 3 7 0 . 7 9 0 - ., 6 8 6 1 ,. 0 0 9 7 ., 2 8 0
ATOM 9 3 7 6 K A A 1 2 9 5 - 5 4 ., 8 8 8 7 1 ., 0 4 8 - 1 4 ., 4 9 4 1 ,. 0 0 1 0 3 .. 8 4 K

ATOM 9 3 7 7 CA A S A 1 2 9 5 - 5 6 .. 0 9 4 7 0., 3 4 2 - 1 . 9 1 2 1 ,. 0 0 1 0 2 ,. 7 1 c
ATOM 9378 C ASM A 1 2 9 5 - 5 7 ., 0 5 7 7 1 . 2 2 7 - 1 5 ., 6 9 4 1 ,.00100 .. 5 7 c
ATOM 9 3 7 9 CB A A 1 2 9 5 - 5 6 ., 7 9 8 6 9 ., 7 4 4 - 1 3 ., 6 9 7 1 ,. 0 0 9 9 .. 9 4 c
ATOM 9 3 8 0 CG A. A 2 9 5 - 5 6 . .33 4 6 8 ., 3 4 1 - 1 3 . 4 0 2 1 ,. 0 0 9 8 ,. 9 7 c
ATOM 9381 OD1 ASM A 1 2 9 5 -55. , 9 2 6 6 7 .. 6 1 3 - 4 ., 3 0 5 1 ,. 0 0 1 0 2 .. 5 5 0
ATOM 9 3 8 2 D2 ASK A 1 2 9 5 - 5 6 ., 3 9 8 6 7 .. 9 4 7 - 1 2 ., 1 3 9 1 ,. 0 0 9 9 .. 4 2 K

ATOM 9 3 8 3 O LYS A 2 9 6 - 5 8 . 7 4 0 7 3 . 680 - 1 8 . 2 3 3 1 ,.00106 . 1 9 0
ATOM 9 3 8 4 LYS A 1 2 9 6 - 5 7 ., 2 0 4 7 2 ., 4 7 5 - 1 5 . 2 1 .. 0 0 1 0 2 .. 1 8
ATOM 9 3 8 5 CA LYS A 1 2 9 6 - 5 8 ., 0 1 7 73 . 4 8 1 - 1 5 ., 9 4 4 1 ,.00101 .. 4 9 c
ATOM 9 3 8 6 C LYS A1 2 9 6 - 5 7 . 8 3 7 .3 ., 4 3 9 - 1 7 . 4 5 6 1 ,. 0 0 1 0 4 ,. 2 9 c
ATOM 9 3 8 7 CB LYS A 1 2 9 6 - 5 7 ., 6 9 4 7 4 ., 8 7 7 - 1 5 ., 4 0 5 1 .. 0 0 1 0 2 .. 4 3 c
ATOM 9 3 8 8 CG LYS A 1 2 9 6 - 8 ., 1 7 6 7 6 . 0 3 1 - ., 2 7 0 1 ,. 0 0 0 4 ., 8 9 c



ATOM 9389 CD LYS A1296 -58..344 77 ..303 -15..445 1 ,.00106..00 c

ATOM 9390 CE LYS A1296 --57.,121 77 ..581 - 4 .,581 1 ,.00105..99 C

ATOM 93 9 LYS A1296 -57..420 78.,518 - 3 .459 ,.00111,.48 N

ATOM 9392 O H S A1297 -5 ..964 71 .,225 -2 0 .,316 1 ,.00 99..09 O
ATOM 9393 N HIS A12 97 -56.,596 73 .103 -17 .,866 ,.00102.,96 N

ATOM 93 94 CA H S A1297 -5 6 ...30 9 72.,900 - .269 1 ,.00101,.81 C
ATOM 9395 c HIS A1297 -55..853 7 .,468 -19. 499 1 ,.00 99,.16 c
ATOM 9396 CB HIS A12 97 -55.,247 73 .885 - .,758 1 ,.00100.,74 c
ATOM 9397 CG HIS A12 97 -55..430 75.,27 9 -19.,242 1 ,.00102..90 c
ATOM 9398 D1 HIS A1297 -54..976 7 .,680 -18. 004 1 ,.00102,.44 N

ATOM 93 9 CD2 H S A1297 -5 6 .,013 76. .369 - 9 .,798 I ,.00105..02 C

ATOM 9400 CE1 HIS A12 97 -55..268 76..954 -17 .,819 1 ,.00104..80 C
ATOM 940 NE2 H A 297 -55. 898 77 .,396 -18. 893 1 ,.00105,.70 N

ATOM 9 02 O ARG A1298 -5 6 ..917 67.,547 -2 0 .,731 1 ,.00102..58 O

ATOM 9403 N ARG A1298 -5 6 .,460 70 .528 -18.,773 1 ,.00 96..26 N

ATOM 9404 CA ARG A1298 -5 6 ..238 69., 05 - .038 1 ,.00101,.42 C

ATOM 9405 c ARG A1298 -57..091 68.,654 -2 0 .,22 0 1 ,.00102..45 c
ATOM 9406 CB ARG A12 98 -56.,550 68. 247 -17 .,807 1 ,.00 98.,8.1 c
ATOM 9407 O A S A1299 -58...34 3 68.,937 -24. 1 1 ,.00 99,.59 0
ATOM 9408 ASP A1299 -58..012 69.,523 -2 0 .644 1 ,.00101,.15 N

ATOM 9409 CA. ASP A1299 -58.,873 69. 272 -21.,803 1 ,.00 99.,32 C
ATOM 9410 C A A12 99 -58..182 69.,637 -2 3 .,118 1 ,.00100..59 C

ATOM 9411 CB ASP A1299 -60..189 70 .,048 -21 .676 1 ,.00101,. 2 c
ATOM 9412 O LYS A1300 -55., 50 69. 258 -2 3 .,693 I ,.00103..49 0
ATOM 9413 N LYS A1300 -57..428 70.,738 -2 3 .,116 1 ,.00100..96 N

ATOM 9414 CA LYS A1300 -56. 588 7 ., 7 -24 .254 1 ,.00 98,.27 C

ATOM 9415 C LYS A1300 -55.,603 69. 970 -24.,595 I ,.00102..58 C
ATOM 9416 CB LYS A1300 -55.,850 2 .425 -2 3 .,944 1 ,.00 93..22 c
ATOM 9417 O PRO A130.1 -52. 709 69.,051 -25. 054 1 ,.00103,.41 0
ATOM 9418 PRO A1301 -5 5 ..267 69.,791 -2 5 .,896 1 ,.00102..74 N

ATOM 9419 CA FRO A1301 -54.,623 68. 565 -2 6 .,410 1 ,.00101..40 c
ATOM 9420 C PRO A1301 -53..22 6 68.,278 -2 5 .860 1 ,.00102,.57 c
ATOM 9421 CB PRO A1301 -5 ..541 68.,824 -2 7 .,915 1 ,.00 98..06 c
ATOM 9422 CG PRO A 30 -54 .,428 70 .296 -2 8 .,0 9 1 ,.00 95.,92 c
ATOM 9423 C PRO A1301 -55..323 70.,839 -2 6 .934 1 ,.00100,.67 c
ATOM 9424 O ILE A1302 -4 9 ..442 68.,089 -2 5 .256 1 ,.00100,.59 0
ATOM 9425 N LE A1302 -52.,62 0 67. 182 -2 6 .,3 9 1 ,.00104., 0 N

ATOM 9426 CA ILE A1302 -51..337 66.,720 -2 5 .,782 1 ,.00102..68 c
ATOM 9427 C ILE A1302 -50. 178 67.,653 -26. 139 1 ,.00102 ,.32 c
ATOM 9428 CB LE A1302 -51.,006 65. 287 -26.,267 I ,.00102..07 c
ATOM 9429 CGI ILE A1302 -51.,948 64. 274 -2 5 .,612 1 ,.00101..64 c
ATOM 9430 CG2 ILE A1302 -49. 571 64.,928 -25. 937 1 ,.00 99,.87 c
ATOM 9431 CD1 ILE A1302 -51..601 62.,821 -2 5 .,887 1 ,.00 91..99 c

ATOM 9432 O ARG A1303 -4 8 .,024 70 .768 -2 6 .,775 1 ,.00101..11 0
ATOM 9433 N ARG A1303 -50..025 67.,960 -27 .425 1 ,.00102,.66 N

ATOM 9434 CA ARG A1303 -48 ..977 68.,868 -2 7 .,882 1 ,.00 99..95 c
ATOM 9435 C ARG A1303 -49.,051 70 .190 -2 7 .,128 1 ,.00101.,86 C

ATOM 9436 CB ARG A1303 -4 9 ..083 69., 3 -29. 392 1 ,.00 92,.75 C
ATOM 9437 GLU A1304 -50. 271 70 .,654 -2 6 .870 1 ,.00104,.44 N

ATOM 9438 CA. GLU A1304 -50.,481 7 .907 -2 6 ., 47 1 ,.00104.,95 C
ATOM 9439 C GLU A1304 -50.,323 71 .,715 -2 4 .,641 1 ,.00102..92 C

ATOM 9440 O GLU A1304 -50. 059 72.,67 3 -2 3 .913 1 ,.00103,.41 O
ATOM 9441 CB GLU A1304 -51.,863 72 .486 -26.,459 I ,.00102..78 C

ATOM 9442 N GLU A130 5 -50.,485 70.,477 -2 4 .,182 1 ,.00102..47 N

ATOM 9443 CA GL A1305 -50. 295 70.,159 -2 2 .773 1 ,.00100,.28 C

ATOM 9444 C GL A1305 -48.,842 69. 777 -22.,509 I ,.00100..28 C
ATOM 9445 O GLN A1305 -4 8 .,371 69. 85 7 -21.,374 1 ,.00 95..16 O

ATOM 9446 CB GLN A1305 -51. 230 69.,028 -2 2 .332 1 ,.00 99,.89 c
ATOM 9447 ALA A130 6 -48 .,135 69.,367 -2 3 .,563 1 ,.00102..25 N

ATOM 9448 CA ALA A1306 -4 6 .,733 68. 957 -2 3 .,443 1 ,.00 99..18 C
ATOM 9449 C ALA A130 6 -45 .789 70., 52 -2 3 .498 1 ,.00 97,.31 c
ATOM 9450 O ALA A130 6 -44 .,805 70.,204 -22.,763 1 ,.00 94..99 0
ATOM 9451 CB ALA A1306 -4 6 .,373 67. 954 -24.,530 1 ,.00 95.,99 c



ATOM 9452 O GLU A1307 -44..226 73..657 -22..802 1 ..00 95..79 O
ATOM 9453 GLU A1307 --4 6 ,,090 71 ..107 -2 4 .,373 1 ,.00 97 ..84 N
ATOM 9454 CA GL A1307 -45 ..302 72.,328 -24..478 1 ,.00 97 ,.20 C
ATOM 9455 c GLU A1307 -4 5 ..251 73. 073 -2 3 ..153 1 ..00 96..10 c
ATOM 9456 CB GLU A1307 -45 .,872 73.247 -2 5 .,565 1 ,.00100..24 c
ATOM 9457 CG GL A1307 -45 ..276 73.,055 -2 6 ..954 1 ,.00104,.61 c
ATOM 9458 CD GLU A1307 -44..687 74.,343 -27..518 1 ,.00109,.58 c
ATOM 9459 OE1 GLU A1307 -44 .,933 74.637 -2 8 .,710 1 ,.00110..29 0
ATOM 94 60 OE2 GLU A1307 -4 3 ..974 75. 055 -2 6 .770 1 ,.00109..77 0
ATOM 9461 ASN A1308 -4 6 ..360 73.,044 —22 ..423 1 ,.00 94 ,.87 N
ATOM 9462 CA ASN A1308 -46.,488 73..82 -21., 97 I ,.00 94 ..52 C
ATOM 94 63 C AS A1308 -4 6 ..009 73..101 -19. 926 1 ,.00 90..50 C
ATOM 94 64 O ASN A 30 -45. 665 73.,750 -18. 939 1 ,.00 88 ,.81 O
ATOM 94 65 CB ASN A1308 -47..941 74.268 -21. 033 1 ..00 94 ..37 c
ATOM 94 66 CG ASN A1308 -4 8 .,228 7 ..569 -21.,738 1 ,,00 94 ..09 c
ATOM 94 67 OD1 AS A1308 -4 9 ..230 76.,215 -21..471 1 ,.00100,. 0 0
ATOM 9468 ND2 ASN A1308 -47..343 75. 967 -22..633 1 ..00 94 ..66 N
ATOM 94 69 N LE A1309 -45 .,987 7 .772 - .,946 1 ,.00 89..98 N
ATOM 9470 CA LE A130 9 -45 ...34 9 7 .,009 - 8 ..875 1 ,.00 90,.61 C
ATOM 9471 c ILE A1309 -4 3 ..888 7 .,427 -18..759 1 ,.00 88,.73 c
ATOM 9472 0 ILE A1309 -43 .,361 7 .631 -17 .,669 1 ,.00 83..76 0
ATOM 9473 CB ILE A130 9 -4 5 ..423 69. 485 -19. 123 1 ,.00 86..23 c
ATOM 9474 CGI ILE A1309 -4 6 ..828 68.,962 -18..838 1 ,.00 88,.51 c
ATOM 9475 CG2 ILE A130 9 -44 .,419 68..746 -18.,251 I ,.00 83..49 c
ATOM 9476 CD1 ILE A130 9 -47..182 68..957 -17 .378 1 ,.00 90..79 c
ATOM 9477 N ILE A 3 0 -43. 245 7 .,563 -19. 9 0 1 ,.00 88 ,.80 N
ATOM 9478 CA ILE A 3 0 -41 .,846 71 ..927 - 9.,972 I ,.00 86..99 C
ATOM 9479 C ILE A1310 -41 .,627 73..320 - .,385 1 ,,00 80..97 C
ATOM 9480 O ILE A 3 0 -40. 604 73.,577 -18. 754 1 ,.00 82 ,.32 O
ATOM 9481 CB ILE A1310 -41 ..348 71 .826 -21. 420 1 ..00 83..46 c
ATOM 9482 CGI ILE A1310 -41 .,238 70..350 -21.,808 1 ,,00 78..62 c
ATOM 9483 CG2 ILE A1310 -40 ..016 72.,517 -21..602 1 ,.00 76,.02 c
ATOM 9484 CD1 ILE A1310 -41 .189 70. 121 -2 3 ..292 1 ..00 85..76 c
ATOM 9485 N HIS A 3 -42.,602 74.205 - .,544 1 ,.00 84 ..05 N
ATOM 9486 CA H S A13 -42 ..527 75.,510 - 8 ..894 1 ,.00 83,. c
ATOM 9487 c HIS A1311 -42..418 7 .,351 -17 ..371 1 ,.00 8 ,.87 c
ATOM 9488 0 HIS A 3 -4 .,892 76.225 - .,690 1 ,.00 82 ..06 0
ATOM 9489 CB HIS A1311 -4 3 .749 76. 372 -19. 230 1 ,.00 87 ..46 c
ATOM 94 90 CG H A 3 -43. 728 7 .,975 -20. 601 1 ,.00 90 ,.02 c
ATOM 94 91 ND1 A 3 1 -42.,864 76..566 -21.,592 I ,.00 88..42 N
ATOM 9492 CD2 HIS A1311 -44.,482 77..962 -21.,144 1 ,,00 91 ..72 c
ATOM 94 93 C H A 3 -43. 084 77.,27 6 -2 2 .687 1 ,.00 89 ,.54 c
ATOM 9494 NE2 H S A1311 -44.060 78. 130 -22. 4 0 1 ..00 87 ..38 N
ATOM 9495 LEU A1312 -42.,913 74..231 - .,848 1 ,,00 84 ..78 N
ATOM 94 96 CA LEU A1312 -43 ..049 74 .,032 - 5 ..401 1 ,.00 83,.68 C
ATOM 9497 c LEU A1312 -41 ..747 73. 683 -14 ..685 1 ..00 80..92 c
ATOM 94 98 O L A1312 -4 .,628 73.894 - 3 .,478 1 ,.00 8 .. 5 0
ATOM 94 99 CB LEU A1312 -44 ..069 72.,924 - 5 ..100 1 ,.00 86,.97 c
ATOM 9500 CG LEU A1312 -45 ..546 73.,048 -15..467 1 ,.00 82 ,.41 c
ATOM 9501 CD1 LEU A1312 -4 6 .,243 7 .724 -15.,217 1 ,.00 86..61 c
ATOM 9502 CD2 LEU A1312 -4 6 .191 74.139 -1 .644 1 ,.00 86..20 c
ATOM 9503 PHE A1313 -40 ..780 73.,130 -15..407 1 ,.00 77 ,.80 N
ATOM 9504 CA PHE A 3 3 -39 .,514 72 ..762 - 4.,777 I ,.00 78..04 C
ATOM 9505 C PHE A1313 -38. 746 73..995 -1 .322 1 ,.00 73..87 C
ATOM 9 0 O PHE A 3 3 -37. 849 73.,902 -13 .491 1 ,.00 67 ,.55 O
ATOM 9507 CB PHE A 3 3 -38.,676 71 ..918 -15.,719 I ,.00 71 ..39 C
ATOM 9508 CG PHE A1313 -3 9 .,196 70..532 -15.,879 1 ,,00 76..34 c
ATOM 9509 CD2 PHE A 3 3 -38. 572 69.,472 -15. 248 1 ,.00 74 ,.68 c
ATOM 9510 CD1 PHE A1313 -40 .332 70. 287 -16. 641 1 ..00 81 ..39 c
ATOM 9511 CE2 PHE A1313 -3 9 .,056 68..187 -15.,379 1 ,,00 80..88 c
ATOM 9512 CE1 P E A1313 -40 ..825 69.,002 - 6..778 1 ,.00 83,.56 c
ATOM 9513 C PHE A1313 -40 ..184 67. 948 -16..146 1 ..00 83..85 c
ATOM 9514 N THR A1314 -39 .,131 7 .152 -14 .,850 1 ,.00 7 ..79 N



ATOM 9515 CA THR A1314 -38..688 76..430 -14 ..314 1 ..00 72 ..78 c
ATOM 9516 C TH A1314 --38.,905 76 ..501 -12.,796 1 ,,00 73..73 c
ATOM 9517 O THR A1314 -38..207 77 .,218 -12 ..084 ,.00 74 ,.79 0

ATOM 9518 CB THR A1314 -3 9 ..422 77 .,586 -15..002 1 ..00 75..82 c
ATOM 9519 OG1 THR A1314 -3 9 .,177 77 .528 - .,415 1 ,.00 76..48 0

ATOM 9520 CG2 THR A1314 -38..963 78.,930 -14 ..465 1 ,.00 69,.52 c
ATOM 9521 LEU A1315 -3 9 ..867 7 .,737 -12..297 1 ,.00 76 ,.68 K

ATOM 9522 CA. L A1315 -40.,066 7 .620 -10.,861 1 ,.00 75..95 c
ATOM 9523 C LE A1315 -38..988 74 .,752 -10.,235 1 ,.00 73..48 c
ATOM 9524 O LEU A1315 -38..515 7 .,036 -9..141 1 ,.00 71 ,.62 0
ATOM 95 5 CB LEU A1315 -41 .,444 75..036 -10.,560 1 ,.00 79 ..41 c
ATOM 9526 CG LEU A1315 - 1 ..729 74 ..637 - .,116 1 ,.00 77 ..28 c
ATOM 9527 GDI LEU A 3 5 -42 .887 75 .,457 -8. 566 1 ,.00 8 ,.12 c
ATOM 9528 C D 2 LEU A1315 -42 ..013 73.,142 -9.,019 1 ..00 75..84 c
ATOM 9529 THR A1316 -38.,598 73 .712 -10,,965 1 ,,00 73..95 K

ATOM 9530 CA THR A1316 -37..748 72.,635 -10..469 1 ,.00 70,.99 c
ATOM 9531 c THR A1316 -3 6 ..254 72.,891 -10..672 1 ..00 73..25 c
ATOM 9532 0 T R A1316 -35.,398 72 .123 -10.,215 1 ,.00 76..26 0

ATOM 9533 CB T R A1316 -38..103 71 .,311 -11 ..178 1 ,.00 72 ,.72 c
ATOM 9534 OG1 THR A1316 -37 ..949 70 ,,229 -10..266 1 ,.00 76 ,.4 7 ' 0

ATOM 9535 CG2 T R A1316 -37.,200 7 .061 -12.,400 1 ,.00 71 ..93 c
ATOM 9536 K A A1317 -35..94 6 73.,972 -11 .,371 1 ,.00 71 ..35 K

ATOM 9537 CA ASK A1317 -34..611 74 .,152 -11 ..920 1 ,.00 69,.91 c
ATOM 9538 C ASM A1317 -.33.,597 74 ..662 -10.,918 1 ,.00 67 ..43 c
ATOM 9539 O ASK A1317 -33..833 75..676 -10.,235 1 ,.00 59..46 0
ATOM 9540 CB A.S A 3 7 -34. 659 75 .,110 -13. 1 1 ,.00 66 ,.31 c
ATOM 9541 CG ASM A1317 -.34.,742 74 ...381 - 4 .,453 1 ,.00 69..05 c
ATOM 9542 OD1 ASK A1317 -34.,428 73 ..190 -14 .,554 1 ,,00 69..08 0

ATOM 9543 KD2 A. A 3 7 -35. 154 75 .,100 -15. 487 1 ,.00 72 ,.1 K

ATOM 9544 O LEU A1318 -31..255 76.,364 -11 .,622 1 ..00 67 ..29 0

ATOM 9545 LEU A1318 -32.,473 73 ..945 -10,,842 1 ,,00 59..69 K

ATOM 9546 CA LE A1318 -31..275 74 .,447 -10..175 1 ,.00 60,.72 c
ATOM 9547 c LEU A1318 -31..058 75.,928 -10..493 1 ..00 62 ..01 c
ATOM 9548 CB LEU A1318 -30.,057 73 .635 -10.,603 1 ,.00 63..47 c
ATOM 9549 CG LEU A1318 -2 8 ..666 73.,962 -10..051 1 ,.00 63,.31 c
ATOM 9550 CD2 LEU A1318 -27 ..710 74 .,197 -11 ..189 1 ,.00 60,.71 c
ATOM 9551 CD1 LEU A1318 -2 8 .,168 72 .825 -9.,208 1 ,.00 62 ..85 c
ATOM 9552 O GLY A1319 -32..328 78.,842 -8.,732 1 ,.00 62 ..70 0
ATOM 9553 K GLY A 3 9 -30. 689 7 .,720 -9. 502 1 ,.00 55 ,.90 K

ATOM 9554 CA GLY A1319 -.30.,332 78..088 -9.,793 1 ,.00 51 ..01 c
ATOM 9555 C GLY A1319 -31.,385 7 ..115 -9,,458 1 ,,00 60..82 c
ATOM 9556 O ALA A132 0 -33. 898 80.,703 -11 .144 1 ,.00 70 ,.45 0
ATOM 9557 ALA A132 0 -31..192 80.,316 -9..985 1 ..00 60..98

ATOM 9558 CA ALA A1320 -32.,088 81..434 -9,,754 1 ,,00 61 ..67 c
ATOM 9559 C ALA A132 0 -33..548 81.,093 -10..028 1 ,.00 70,.21 c
ATOM 9560 CB ALA A132 0 -31..667 82.,611 -10..618 1 ..00 62 ..48 c
ATOM 95 61 O PRO A 3 -35.,701 83. 356 -10.,300 1 ,.00 66..27 0

ATOM 9562 K PRO A1321 -34..400 81.,221 -8..997 1 ,.00 73,.47 K

ATOM 9563 CA PRO A1321 -35..852 81.,24 9 -9..191 1 ,.00 71 ,.27 c
ATOM 9564 C PRO A 3 -3 6 .,250 82. 261 -10.,256 1 ,.00 66..55 c
ATOM 9565 CB PRO A1321 -3 6 ..375 81.,662 -7 .,818 1 ,.00 68..58 c
ATOM 9566 CG PRO A1321 -35..382 81.,072 -6..881 1 ,.00 67 ,.96 c
ATOM 95 67 C PRO A1321 -.34.,043 81..198 -7 ,,567 1 ,.00 66..89 c
ATOM 9568 O ALA A1322 -3 9 .,520 81..250 -12.,315 1 ,.00 81 ..84 0
ATOM 9569 K ALA A1322 -37. 170 8.1.,875 -11 .12 9 1 ,.00 71. ,.99 K

ATOM 9570 CA ALA A 132 -.37.,685 82..781 -12.,149 1 ,.00 78..47 c
ATOM 9571 C ALA A1322 -3 9 .,120 82..401 -12,,503 1 ,,00 82 ..53 c
ATOM 9572 CB ALA A1322 -36. 805 82.,758 -13. 379 1 ,.00 75 ,.13 c
ATOM 9573 O ALA A132 3 -40 .,717 82.,333 -15.,524 1 ..00 85..18 0

ATOM 9574 ALA A1323 -3 9 .,886 83..364 -13,,012 1 ,,00 79..97 K

ATOM 957 5 CA ALA A1323 -41 ...300 83.,156 -13...33 6 1 ,.00 82 ,.94 c
ATOM 9576 c ALA A132 3 -41 ..52 9 82.,310 -14 ..602 1 ..00 81 ..01 c
ATOM 9577 CB ALA A132 3 - .,983 84. 502 -13.,484 1 ,.00 86..23 c



ATOM 9578 O PHE A132 4 -45 309 80 895 -15 111 1 00 0 23 O

ATOM 9579 FHE A1324 --4 2 64 9 81 587 -14 644 1 00 80 91

ATOM 9580 CA PHE A132 4 -43 003 80 731 -15 782 1 0 83 99 C

ATOM 9581 c PHE A132 4 -44 514 80 665 -16 02 6 1 00 92 00 c
ATOM 9582 CB PHE A132 4 -42 462 79 318 -15 580 1 00 81 2 c
ATOM 9583 CG P E A132 4 -42 962 78 637 -14 .331 1 00 84 02 c
ATOM 9584 CD1 PHE A1324 -42 645 79 126 -13 070 1 00 82 58 c
ATOM 9585 CD2 PHE A132 4 -43 716 77 482 -14 415 1 00 85 77 c
ATOM 9586 CE1 PHE A132 4 -43 095 78 499 -11 92 4 1 00 82 13 c
ATOM 9587 CE2 PHE A1324 -44 160 76 844 -13 266 1 00 88 09 c
ATOM 9588 C PHE A132 4 -43 847 77 .358 -12 019 1 00 83 96 c
ATOM 9589 O LYS A132 5 -4 6 257 78 213 -18 711 1 00 96 62 0
ATOM 9590 LYS A132 5 -44 905 80 337 -17 259 1 00 94 64

ATOM 95 91 CA LYS A132 5 -46 317 80 368 -17 648 1 00 3 8 c
ATOM 9592 C LYS A132 5 -4 6 891 78 998 -18 005 1 00 98 1 c
ATOM 9593 CB LYS A132 5 -46 515 81 317 -18 832 1 0 95 3 c
ATOM 95 94 O TYR A132 6 -51 107 78 497 -18 044 1 00103 37 0
ATOM 9595 N TYR A132 6 -48 093 78 720 -17 499 1 00 99 75

ATOM 9596 CA TYR A132 6 -48 889 77 578 -17 946 1 00 98 81 c
ATOM 9597 c TYR A132 6 -50 120 78 101 -18 677 1 00103 43 c
ATOM 9598 CB TYR A132 6 -49 3 76 691 - 780 1 00 95 93 c
ATOM 9599 CG TYR A132 6 -4 9 672 75 278 -17 193 1 00 98 33 c
ATOM 9600 CD1 TYR A132 6 -48 694 74 395 -17 615 1 00 93 50 c
ATOM 01 CD2 TYR A132 6 -50 985 74 82 6 - 7 154 1 00100 03 c
ATOM 9602 CE1 TYR A132 6 -4 9 006 73 102 -17 990 1 00 95 00 c
ATOM 9603 CE2 TYR A132 6 -51 30 7 73 52 6 -17 533 1 00 96 7 c
ATOM 9604 C TYR A132 6 -50 310 72 671 - 7 94 9 1 00 96 46 c
ATOM 9605 OH TYR A132 6 -50 600 71 376 -18 326 1 00 96 14 0

ATOM 9606 O PHE A132 7 -50 177 80 982 -20 7 1 00109 0 0
ATOM 9607 PHE A132 7 -50 041 78 095 -20 009 1 00105 69

ATOM 9608 CA FHE A132 7 -51 025 78 735 -2 0 887 1 00104 54 c
ATOM 9609 C P E A132 7 -51 142 80 228 -20 535 1 00108 8 c
ATOM 9610 CB PHE A132 7 -52 379 78 014 -20 811 1 00102 81 c
ATOM 9611 CG PHE A132 7 -52 322 76 4 -21 241 1 00102 63 c
ATOM 9612 C P E A132 7 -52 523 76 192 567 1 00103 07 c
ATOM 9613 CD2 PHE A1327 -52 072 75 547 -20 317 1 00 96 59 c
ATOM 9614 CE1 PHE A132 7 -52 472 74 858 -22 958 1 00103 47 c
ATOM 9615 CE2 PHE A132 7 -52 020 74 217 -2 0 707 1 00 97 38 c
ATOM 9616 C PHE A132 7 -52 222 73 873 -22 024 1 00 97 7 c
ATOM 9617 O A A132 8 -51 757 83 422 - 7 819 1 00106 09 0
ATOM 9618 ASP A132 8 -52 303 80 2 -2 0 048 1 00111 0

ATOM 9619 CA A P A132 8 -52 489 82 070 -19 678 1 00110 52 c
ATOM 9620 c ASP A132 8 -52 134 82 308 -18 210 1 00109 39 c
ATOM 9621 CB ASP A132 8 -53 928 82 526 -19 963 1 00109 07 c
ATOM 9622 CG A S A132 8 -54 947 81 404 -19 800 1 00109 32 c
ATOM 9623 OD1 ASP A132 8 -55 916 81 366 -20 589 1 00110 65 0
ATOM 9624 OD2 ASP A132 8 -54 787 80 565 - 8 883 1 00107 66 0

ATOM 9625 O TKR A132 9 -49 630 80 648 -16 1 1 00103 2 0
ATOM 26 THR A132 9 -52 249 81 250 - 1 7 409 1 00105 81

ATOM 9627 CA. T R A132 9 -51 937 8 325 -15 988 1 00105 49 c
ATOM 9628 C THR A132 9 -50 439 81 513 -15 778 1 00105 80 c
ATOM 9629 CB THR A132 9 -52 411 80 073 -15 228 1 00107 70 c
ATOM 9630 OG1 THR A132 9 -53 838 80 113 -15 082 1 00103 53 0

ATOM 9631 CG2 THR A132 9 -51 764 80 018 -13 845 1 00103 89 c
ATOM 9632 THR A1330 -50 08 7 82 658 -15 210 1 00108 1

ATOM 9633 CA THR A1330 -48 701 83 056 -15 060 1 00 99 97 c
ATOM 9634 C THR A1330 -48 330 83 124 -13 570 1 00 99 09 c
ATOM 9635 O THR A1330 -49 123 83 585 -12 744 1 00 96 96 0
ATOM 9636 CB THR A1330 -48 465 8 407 -15 772 1 00102 30 c
ATOM 9637 OG1 THR A1330 -47 105 8 818 -1 61 1 00102 7 0
ATOM 9638 CG2 TKR A13.30 -49 406 85 485 -15 232 1 00103 50 c
ATOM 9639 LE A1331 -47 135 82 642 -13 228 1 00 97 81
ATOM 9640 CA. LE A1331 -46 731 82 492 - 825 1 00 91 73 c



ATOM 9 6 4 1 c LE A1 3 3 1 - 4 5 .. 5 4 0 8 3 . 3 4 7 - 1 1 .. 4 2 0 1 .. 0 0 8 7 .. 8 0 c
ATOM 9 6 4 2 O LE A1 3 3 1 --4 4 ., 4 3 3 8 3 .. 1 2 4 - ., 8 9 4 1 ,. 0 0 8 7 .. 1 5 O
ATOM 9 6 4 3 CB ILE A1 3 3 1 - 4 6 .. 3 6 1 8 1 ., 0 4 - 1 .. 5 0 7 ,. 0 0 8 8 ,. 9 8 C
ATOM 9 6 4 4 CGI ILE A1 3 3 1 - 4 7 .. 3 0 6 8 0 . 0 8 5 - 1 2 .. 2 2 0 1 .. 0 0 92 .. 3 0 c
ATOM 9 6 4 5 CG ILE A 3 3 - 4 6 ., 3 8 9 8 0 . 8 0 - 1 0 ., 0 7 ,. 0 0 8 6 ., 7 6 c
ATOM 9 6 4 6 G ILE A1 3 3 1 - 4 6 .. 9 9 9 7 8 ., 6 6 3 - 1 .. 9 4 0 ,. 0 0 8 9 ,. 8 4 c
ATOM 9 6 4 7 ASP A1 332 - 4 5 .. 7 6 3 8 4 ., 3 0 7 - 1 0 .. 5 3 0 1 ,. 0 0 9 0 ,. 2 4
ATOM 9 6 4 8 CA. ASP A1 3 3 2 - 4 4 ., 6 7 3 8 5 . 1 2 9 - 1 0 ., 0 3 1 1 ,. 0 0 8 5 .. 1 3 C
ATOM 9 6 4 9 C A A1 332 - 4 3 .. 6 1 7 8 4 .. 2 3 0 - . 4 0 5 1 ,. 0 0 9 1 .. 3 C
ATOM 9 6 5 0 O ASP A1 332 - 4 3 .. 9 4 5 8 3 ., 2 1 2 - 8 .. 7 8 9 1 ,. 0 0 92 ,. 5 2 O
ATOM 1 CB A A1 332 - 4 5 ., 8 3 8 6 .. 1 5 2 - 9 ., 0 2 0 I ,. 0 0 8 8 .. 0 7 C
ATOM 9 6 52 ARG A1 3 3 3 - 4 2 .. 3 4 8 8 4 .. 5 7 9 - . 5 8 8 1 ,. 0 0 9 0 .. 5 7
ATOM 9 6 5 3 CA ARG A 3 3 3 - 4 . 2 7 5 8 3 ., 8 0 3 - 8 . 9 8 4 1 ,. 0 0 8 7 ,. 0 5 c
ATOM 9 6 5 4 c ARG A1 3 3 3 - 4 1 .. 2 6 9 8 4 . 0 3 6 - 7 . 4 8 2 1 .. 0 0 8 7 .. 2 7 c
ATOM 9 6 5 5 O ARG A1 3 3 3 - ., 5 0 7 8 5 .. 1 5 1 - 7 ., 0 1 0 1 ,. 0 0 9 1 .. 8 4 0
ATOM 9 6 5 6 CB ARG A1 3 3 3 - 3 9 .. 9 7 8 4 ., 7 0 - .. 5 8 9 1 ,. 0 0 8 4 ,. 5 8 c
ATOM 9 6 5 7 CG ARG A1 3 3 3 - 3 9 .. 4 5 8 8 5 . 5 7 6 - 9 .. 2 6 9 1 .. 0 0 8 6 .. 2 0 c
ATOM 9 6 5 8 CD ARG A1 3 3 3 - 3 8 ., 1 6 3 8 5 . 92 5 - 9 ., 9 6 4 1 ,. 0 0 8 2 ., 0 0 c
ATOM 9 6 5 9 E ARG A1 3 3 3 - 3 7 .. 7 8 2 8 7 ., 3 0 4 - .. 6 9 4 1 ,. 0 0 8 2 ,. 4 6
ATOM 9 6 6 0 C ARG A1 3 3 3 - 3 6 .. 8 3 7 8 7 ., 9 5 5 - 1 0 .. 3 5 8 1 ,. 0 0 9 0 ,. 5 8 c
ATOM 9 6 6 1 ARG A1 3 3 3 - 3 6 ., 1 8 1 8 7 . 3 4 6 - ., 3 4 0 1 ,. 0 0 9 4 ., N
ATOM 9 6 62 2 ARG A1 3 3 3 - 3 6 .. 5 5 2 8 9 .. 2 1 4 - 1 0 . 0 5 1 1 ,. 0 0 9 0 .. 5 5
ATOM 9 6 6 3 LYS A1 3 3 4 - 1 .. 0 2 4 8 2 ., 9 7 8 - 6 .. 7 2 5 1 ,. 0 0 8 5 ,. 4 7
ATOM 9 6 6 4 CA LYS A1 3 3 4 - 4 0 ., 8 9 4 8 3 .. 1 2 2 - 5 ., 2 8 5 I ,. 0 0 8 8 .. 8 9 C
ATOM 9 6 6 5 C LYS A1 3 3 4 - 3 9 .. 4 3 6 8 2 .. 8 9 7 - 4 . 902 1 ,. 0 0 8 5 .. 9 5 C
ATOM 9 6 6 6 O LYS A 3.3 4 - 3 8 . 8 8 5 8 1 ., 8 9 - 5 . 1 8 1 ,. 0 0 8 0 ,. 0 2 O
ATOM 9 6 6 7 CB LYS A1 3 3 4 - 4 ., 8 1 7 8 2 .. 1 4 4 - 4 ., 5 5 5 I ,. 0 0 92 .. 9 6 C
ATOM 9 6 6 8 ARG A1 3 3 5 - 3 8 ., 7 9 9 8 3 .. 92 0 - 4 ., 3 5 2 1 ,. 0 0 8 3 .. 1 8
ATOM 9 6 6 9 CA ARG A 3 3 5 - 3 7 . 3 8 5 8 3 ., 7 9 9 - 4 . 0 6 2 1 ,. 0 0 7 9 ,. 5 1 C
ATOM 9 6 7 0 c ARG A1 3 3 5 - 3 7 . 1 0 9 8 3 . 5 0 6 - 2 . 5 9 3 1 .. 0 0 7 8 .. 8 3 c
ATOM 9 6 7 1 O ARG A1 3 3 5 - 3 7 ., 8 7 5 8 3 .. 8 7 8 - ., 7 0 1 1 ,. 0 0 7 8 .. 5 1 0
ATOM 9 6 7 2 CB ARG A1 3 3 5 - 3 6 .. 6 4 5 8 5 ., 0 6 1 - 4 .. 5 0 4 1 ,. 0 0 8 0 ,. 0 1 c
ATOM 9 6 7 3 CG ARG A1 3 3 5 - 3 7 .. 2 6 3 8 6 . 3 3 9 - 4 .. 0 4 4 1 .. 0 0 8 3 .. 7 5 c
ATOM 9 6 7 4 CD ARG A1 3 3 5 - 3 7 ., 0 5 7 8 7 . 4 2 5 - 5 ., 0 7 6 1 ,. 0 0 8 7 ., 8 . c
ATOM 9 6 7 5 E ARG A1 3 3 5 - 3 .. 8 3 7 8 8 ., 9 4 - 4 .. 8 5 0 1 ,. 0 0 8 7 ,. 3 0
ATOM 9 6 7 6 C ARG A1 3 3 5 - 3 5 .. 2 4 0 8 8 ., 92 4 - 5 .. 7 8 7 1 ,. 0 0 8 6 ,. 6 5 c
ATOM 9 6 7 7 ARG A1 3 3 5 - 3 4 ., 1 3 6 8 9 . 6 0 9 - 5 ., 5 0 6 1 ,. 0 0 8 2 ., 4 8 N
ATOM 9 6 7 8 2 ARG A1 3 3 5 - 3 5 . 7 4 6 8 8 . 9 6 1 - 7 . 0 1 4 1 ,. 0 0 8 6 .. 9 9
ATOM 9 6 7 9 TYR A 3 3 6 - 3 5 . 9 9 9 8 2 ., 8 2 0 - 2 . 3 5 0 1 ,. 0 0 7 6 ,. 4 4
ATOM 9 6 8 0 CA TYR A 3 3 6 - 3 5 ., 62 6 8 2 .. 4 5 2 - ., 0 0 3 I ,. 0 0 6 6 .. 2 1 C
ATOM 9 6 8 1 C TYR A1 3 3 6 - 3 4 ., 9 5 6 8 3 .. 6 1 9 - 0 ., 3 1 2 1 ,. 0 0 6 6 .. 1 3 c
ATOM 9 6 8 2 O TYR A 3 3 6 - 3 3 . 7 3 5 8 3 ., 7 6 1 - 0 . 3 5 3 1 ,. 0 0 6 7 ,. 8 5 0
ATOM 9 6 8 3 CB TYR A1 3 3 6 - 3 . 7 2 4 8 1 . 2 3 6 - 1 .. 0 3 5 1 .. 0 0 6 7 .. 4 2 c
ATOM 9 6 8 4 CG TYR A1 3 3 6 - 3 5 ., 3 5 6 8 0 .. 0 6 4 - ., 7 4 4 1 ,. 0 0 6 5 .. 6 1 c
ATOM 9 6 8 5 C TYR A1 3 3 6 - 3 6 .. 4 6 0 7 9 ., 4 2 2 - 1 .. 2 0 9 1 ,. 0 0 6 8 ,. 1 c
ATOM 9 6 8 6 CD2 TYR A1 3 3 6 - 3 4 .. 8 4 4 7 9 .. 5 9 1 - 2 . 9 3 7 1 .. 0 0 62 .. 7 2 c
ATOM 9 6 8 7 CE1 TYR A1 3 3 6 - 3 7 ., 0 3 3 7 8 . 3 4 7 - . ., 8 4 2 1 ,. 0 0 6 9 ., 8 6 c
ATOM 9 6 8 8 CE2 TYR A1 3 3 6 - 3 .. 4 7 8 ., 5 1 4 - 3 .. 5 7 4 1 ,. 0 0 6 3 ,. 7 2 c
ATOM 9 6 8 9 C TYR A1 3 3 6 - 3 6 .. 5 0 0 7 7 ., 8 9 2 - 3 .. 0 1 9 1 ,. 0 0 6 7 ,. 9 3 c
ATOM 9 6 9 0 OH TYR A1 3 3 6 - 3 7 ., 0 7 4 7 6 . 8 2 0 - 3 ., 6 5 1 1 ,. 0 0 7 2 ., 5 1 0
ATOM 9 6 9 1 O THR A1 3 3 7 - 3 4 . 3 0 7 8 6 . 4 6 9 2 . 9 4 5 1 ,. 0 0 7 5 .. 0 5 0
ATOM 9 6 92 THR A1 3 3 7 - 3 5 .. 7 7 9 8 4 ., 4 4 9 0 .. 3 2 1 1 ,. 0 0 6 9 ,. 1
ATOM 9 3 CA THR A1 3 3 7 - 3 5 ., 3 4 3 8 5 .. 6 9 8 0 ., 9 4 0 I ,. 0 0 6 9 .. 8 0 c
ATOM 9 6 9 4 C THR A1 3 3 7 - 3 4 . 6 9 0 8 5 .. 5 0 8 2 . 2 9 9 1 ,. 0 0 6 7 .. 1 9 c
ATOM 9 6 9 5 CB THR A 3 3 7 - 3 6 . 5 2 8 8 6 ., 6 5 6 . 1 2 0 1 ,. 0 0 7 .1 ,. 7 7 c
ATOM 9 6 9 6 OG1 THR A1 3 3 7 - 3 7 ., 4 0 8 8 6 .. 1 3 1 2 ., 2 3 I ,. 0 0 7 4 .. 4 4 0
ATOM 9 6 9 7 CG2 THR A1 3 3 7 - 3 7 ., 2 8 9 8 6 .. 7 9 4 - 0 ., 1 8 1 1 ,. 0 0 6 9 .. 1 5 c
ATOM 9 6 9 8 O SER A 3 3 - 3 2 . 8 6 2 8 2 ., 0 4 6 3 . 2 2 9 1 ,. 0 0 6 7 ,. 3 0 0
ATOM 9 6 9 9 SER A1 3 3 8 - 3 4 . 5 7 1 8 4 . 2 6 7 2 . 7 4 3 1 .. 0 0 7 2 .. 1 7
ATOM 9 7 0 0 CA SER A1 3 3 8 - 3 4 ., 0 1 0 8 3 .. 9 9 7 4 ., 0 5 8 1 ,. 0 0 6 6 .. 9 7 c
ATOM 9 7 0 1 C SER A1 3 3 8 -32 .. 8 3 8 3 ., 0 4 3 3 . 9 4 7 1 ,. 0 0 6 9 ,. 7 3 c
ATOM 9 7 0 2 CB SER A1 3 3 8 - 3 5 .. 0 8 9 8 3 . 4 1 7 4 . 9 7 8 1 .. 0 0 6 4 .. 7 9 c
ATOM 9 7 0 3 OG SER A1 3 3 8 - 3 4 ., 6 3 3 8 3 . 2 7 6 6 ., 3 0 9 1 ,. 0 0 7 0 ., 5 1 0



ATOM 9704 THR A133 9 -31..740 83..367 4 ..660 1 ..00 65..42

ATOM 9705 CA TH A1339 --30.,549 82..538 4 .,688 1 ,.00 65..30 C

ATOM 9706 C THR A13.3 9 -30..286 82.,036 6 ..097 1 ..00 71 ,.07 C

ATOM 9707 O THR A133 9 -2 9 ..221 81.,478 6 ..364 1 ..00 66..63 0
ATOM 9708 CB THR A1339 -29.,305 83. 294 4 .,190 1 ,.00 65..32 c
ATOM 9709 OG1 THR A13.3 9 -29..197 84.,557 4 ..864 1 ..00 61 ,.48 0
ATOM 9710 CG2 THR A1339 -2 9 ..384 83.,529 2 ..681 1 ,.00 65,.20 c
ATOM 97 N LYS A1340 -31.,253 82. 259 6 .,991 1 ,.00 7 ..25
ATOM 9712 CA LYS A134 0 -31..198 81.,724 8 .,347 1 ,.00 68..72 c
ATOM 9713 c LYS A1340 -30..869 80.,230 8 ..286 1 ,.00 72 ,.53 c
ATOM 9714 0 LYS A134 0 -29.,913 7 ..760 8 .,915 1 ,.00 75..45 0

ATOM 9715 CB LYS A134 0 -32..529 81..950 .,062 1 ,.00 73..84 c
ATOM 9716 CG LYS A134 0 -32. 456 82.,301 10. 551 1 ,.00 79 ,.02 c
ATOM 9717 CD LYS A134 0 -33..858 82.,724 11 .,049 1 ..00 81 ..92 c
ATOM 9718 CE LYS A134 0 -33. 9 7 82..937 12.,557 1 ,.00 83..74 c
ATOM 9719 Z LYS A134 0 -35..316 83.,282 12 ..999 1 ..00 90,.87

ATOM 9720 GLU A1341 -31..649 79.,509 7 ..487 1 ..00 67 ..52

ATOM 9721 CA. GLU A1341 -31.,527 78 .064 7 .,329 1 ,.00 65..83 C

ATOM 9722 C GL A13 1 -30..107 77 .,536 7 ..283 1 ..00 65,.00 C
ATOM 9723 O GLU A1341 -2 9 ..793 7 .,491 7 ..846 1 ,.00 69,.34 0

ATOM 9724 CB GLU A1341 -32.,223 77 .641 6 .,047 1 ,.00 69..10 c
ATOM 9725 CG GLU A1341 -33..595 77 .,070 6 .,256 1 ,.00 78..43 c
ATOM 9726 C E GLU A1341 -34..137 76 .,479 4 ..981 1 ,.00 83,.12 c
ATOM 9727 OE1 GLU A1341 -.33.,360 76..426 3 .,999 1 ,.00 74 ..79 0

ATOM 9728 OE2 GLU A1341 -35.,323 76..073 4 .,960 1 ,.00 88..00 0
ATOM 9729 VAL A134 2 -29. 260 78 .,290 6 .605 1 ,.00 66 ,.84

ATOM 9730 CA VAL A1342 -27.,982 77 ..8 6 .,119 1 ,.00 64 ..77 c
ATOM 9731 C VAL A1342 -2 6 .,94 6 77 .741 7 .,240 1 ,.00 68..75 c
ATOM 9732 O VAL A134 2 -26. 000 7 .,948 7 .200 1 ,.00 63 ,.93 0
ATOM 9733 CB VAL A1342 -2 7 .,527 78.,719 4 .,968 1 ..00 62 ..60 c
ATOM 9734 CGI VAL A1342 -2 6 .,059 78 ..982 5 .,005 1 ,.00 68..68 c
ATOM 9735 CG2 VAL A134 2 -27 ..962 78.,131 3 ..644 1 ..00 61 ,.79 c
ATOM 9736 LEU A134 3 -2 7 ..165 78.,554 8 ..264 1 ..00 70..73

ATOM 9737 CA. LEU A1343 -2 6 .,251 78 .643 9 .,390 1 ,.00 68..29 c
ATOM 9738 C LE A1343 -2 6 ..142 77 .,349 10..209 1 ..00 68,.50 c
ATOM 9739 O LEU A1343 -2 5 ..097 77 .,077 10..795 1 ,.00 67 ,.98 0

ATOM 9740 CB LEU A1343 -2 6 .,682 7 .794 10.,290 1 ,.00 7 ..52 c
ATOM 9741 CG LEU A1343 -2 6 .,521 81.,131 .,588 1 ,.00 65..64 c
ATOM 9742 GDI LEU A134 3 -27 .118 82.,229 10. 414 1 ,.00 64 ,.25 c
ATOM 9743 CD2 LEU A134 3 -2 5 .,051 81...385 9 .,344 1 ,.00 66..59 c
ATOM 9744 ASP A1344 -2 7 .,210 76 ..561 10.,264 1 ,.00 65..01

ATOM 9745 CA A P A134 4 -27 .160 75 .,292 10. 998 1 ,.00 72 ,.44 c
ATOM 9746 c ASP A134 4 -2 7 ..178 74 .,091 10.,064 1 ..00 68..32 c
ATOM 9747 O ASP A1344 -2 7 .,808 73 ..086 10.,364 1 ,.00 68.. 8 0
ATOM 9748 CB A S A1344 -2 8 ...32 7 75.,193 11 ..985 1 ..00 70,.54 c
ATOM 9749 CG ASP A134 4 -2 8 ..232 76.,218 13..103 1 ..00 77 ..61 c
ATOM 9750 OD1 ASP A134 4 -2 7 .,107 76 .423 13.,622 1 ,.00 71 .3 9 0

ATOM 9751 OD2 A S A1344 -29..280 76.,823 13..456 1 ..00 81 ,.04 0
ATOM 9752 ALA A1345 -2 6 .477 74 .,208 8 ..940 1 ,.00 67 ,.11

ATOM 97 3 CA. ALA A1345 -2 6 .,558 73 .242 7 .,851 1 ,.00 58..27 C
ATOM 97 54 C ALA A1345 -2 5 .,155 72.,790 7 .,437 1 ,.00 60..17 c
ATOM 9755 O ALA A1345 -24 ..171 73 .,202 8 ..046 1 ,.00 60,.30 0
ATOM 97 6 CB ALA A134 5 -27.,303 73..849 6 .,671 1 ,.00 55..88 c
ATOM 9757 THR A1346 -2 5 .,048 71 ..951 6 .,410 1 ,.00 52 ..25
ATOM 9758 CA THR A134 6 -23 .735 7 .,457 6 .003 1 ,.00 56 ,.48 C

ATOM 9759 C THR A134 6 -2 3 .,178 72 ..173 4 .,781 1 ,.00 56..82 C
ATOM 9760 O THR A134 6 -2 3 .,652 71 ..963 3 .,666 1 ,.00 60.. 0 0

ATOM 97 61 CB THR A134 6 -23 .769 69.,947 5 .691 1 ,.00 57 ,.45 c
ATOM 97 62 OG1 THR A134 6 -2 4 .,320 69.,252 6 .,805 1 ..00 64 ..67 0

ATOM 97 63 CG2 THR A134 6 -22.,364 69. 414 5 .,418 1 ,.00 57 ..07 c
ATOM 97 64 LEU A134 7 .169 73.,010 4 ..992 1 ..00 5.3,.42

ATOM 97 65 CA LEU A134 7 -21. .452 73.,642 3 ..890 1 ..00 53..51 c
ATOM 97 66 C LEU A134 7 -20.,602 72 .605 3 .,136 1 ,.00 57 ..74 c



ATOM 97 67 O LEU A134 7 -19 866 71 820 3 750 1 00 5 1 O
ATOM 97 68 CB LEU A134 7 --2 0 572 7 786 4 405 1 00 50 2 C
ATOM 97 69 CG LE A134 7 - 522 75 320 3 42 9 1 0 5 6 C
ATOM 9770 CD2 LEU A134 7 -18 477 76 176 4 121 1 00 49 16 c
ATOM 97 GDI LEU A 347 -20 7 76 072 2 253 I 00 5 55 c
ATOM 9772 N LE A134 8 -20 701 72 6 0 1 807 1 0 55 1 N
ATOM 9773 CA ILE A1348 -19 973 7 648 0 988 1 00 2 51 c
ATOM 9774 C ILE A 348 - 008 72 3 0 027 I 00 49 0 C
ATOM 9775 O ILE A134 8 -1 438 72 911 -0 952 1 00 52 75 O
ATOM 9776 CB ILE A1348 -20 938 70 783 0 183 1 00 0 1 c
ATOM 9777 CGI ILE A134 8 -21 903 70 072 1 5 I 00 53 c
ATOM 9778 CG2 ILE A134 8 -2 0 196 69 755 -0 636 1 00 49 25 c
ATOM 9779 GDI ILE A134 8 -22 890 69 196 0 380 1 00 3 69 c
ATOM 9780 HIS A134 9 -17 711 72 232 0 317 1 00 49 53 N
ATOM 9781 CA HIS A134 9 - 662 2 656 -0 613 1 00 49 34 C
ATOM 9782 C H S A134 9 - 6 378 7 580 -1 659 1 0 55 72 C
ATOM 9783 O H S A134 9 -16 078 70 435 -1 311 1 00 5 92 O
ATOM 9784 CB HIS A 349 - 5 355 72 976 0 23 I 00 49 40 C
ATOM 9785 CG H S A134 9 - 5 476 74 078 1 123 1 0 59 01 c
ATOM 978 D1 HIS A1349 -1 742 75 382 0 762 1 00 56 78 N
ATOM 9787 CD2 HIS A 349 - 372 74 072 2 474 I 00 56 C
ATOM 9788 CE1 HIS A134 9 -15 795 76 131 1 848 1 00 56 13 C
ATOM 978 E2 HIS A1349 -1 580 75 360 2 900 1 00 53 N
ATOM 97 90 N GL A1350 - 6 438 71 952 -2 933 I 00 49 43 N
ATOM 9791 CA GL A1350 -1 276 70 992 -4 008 1 00 45 08 C
ATOM 7 92 C GL A 3 0 -15 098 7 336 -4 860 1 00 49 26 C
ATOM 97 93 O GLM A1350 - 908 72 499 -5 77 I 00 48 30 0
ATOM 97 94 CB GLN A1350 - 7 503 70 953 -4 900 1 00 50 94 c
ATOM 97 95 CG GLN A 3 0 - 8 840 70 703 -4 223 1 00 46 7 c
ATOM 9796 CD GLN A1350 -19 966 70 777 -5 236 1 00 48 43 c
ATOM 97 97 OE1 GLN A1350 -20 427 71 862 -5 571 1 00 55 2 0
ATOM 97 98 NE2 GLN A1350 -20 386 69 627 -5 757 1 0 50 99 N
ATOM 97 99 SER A1351 -1 295 70 333 -5 226 1 00 46 57 N
ATOM 9800 CA. SER A 35 -13 333 70 494 -6 3 I 00 47 34 C
ATOM 9801 C SER A1351 - 4 073 70 668 -7 646 1 0 48 04 C
ATOM 9802 O SER A1351 -1 298 70 542 -7 717 1 00 44 44 O
ATOM 9803 CB SER A 35 -12 401 69 300 -6 399 I 00 47 42 C
ATOM 9804 OG SER A1351 -13 142 8 153 -6 754 1 00 53 8 O
ATOM 9805 O ILE A1352 -15 882 70 635 - 150 1 00 2 83 O
ATOM 9806 N ILE A1352 -13 317 70 940 -8 700 I 00 45 44 N
ATOM 9807 CA ILE A1352 - 3 889 71 347 -9 975 1 00 43 C
ATOM 9808 C ILE A1352 - 4 839 70 285 -10 561 1 00 3 47 C
ATOM 9809 CB ILE A1352 - 2 763 71 694 -10 990 1 00 42 30 c
ATOM 9810 CGI ILE A1352 - 3 311 2 482 -12 163 1 00 40 31 c
ATOM 9811 CG2 ILE A1352 - 2 060 70 461 - 1 479 1 0 47 77 c
ATOM 9812 GDI ILE A1352 - 2 246 72 960 -13 074 1 00 43 78 c
ATOM 9813 O THR A1353 -17 398 66 863 - 0 276 I 00 54 38 0
ATOM 9814 N THR A1353 - 4 517 69 006 - 0 345 1 0 45 52 N
ATOM 9815 CA THR A1353 -1 331 7 884 -10 819 1 00 44 74 c
ATOM 9816 C THR A1353 - 456 7 52 -9 875 I 00 44 77 c
ATOM 9817 CB THR A1353 -1 486 66 576 -11 001 1 00 48 11 c
ATOM 9818 OG1 THR A1353 -13 995 66 133 -9 719 1 00 47 2 0
ATOM 9819 CG2 THR A1353 -13 328 66 806 - 946 I 00 49 55 c
ATOM 9820 O GLY A135 -17 671 65 758 -5 963 1 00 52 77 0
ATOM 9821 N GLY A1354 - 6 322 67 877 -8 605 1 00 45 64 N
ATOM 9822 CA GLY A1354 - 7 290 67 465 -7 602 I 00 46 68 C
ATOM 9823 C GLY A 35 - 973 66 157 -6 892 1 00 47 0 C
ATOM 9824 O LEU A 3 5 -15 383 63 531 -4 480 1 00 0 6 O
ATOM 9825 LEU A1355 -15 929 5 473 -7 327 1 00 44 32 N
ATOM 9826 CA LEU A1355 - 653 150 -6 792 1 00 55 C
ATOM 9827 C LE A135 - 044 6 281 -5 384 1 0 5 75 C
ATOM 9828 CB LEU A1355 -1 728 3 363 -7 757 1 00 51 18 c
ATOM 9829 CG LEU A1355 -15 334 63 -9 150 I 00 49 45 c



ATOM 9 3 0 CD2 LEU A1 3 5 5 - 1 3 8 9 6 2 0 4 8 - 9 0 9 4 1 0 0 4 7 7 3 c
ATOM 9 8 3 1 GDI LEU A1 3 5 5 --1 4 3 0 6 6 2 7 7 4 - 0 2 1 0 1 0 0 4 5 2 2 C
ATOM 9 8 3 2 O TY A1 3 5 6 - 4 1 6 9 6 7 7 9 9 - 3 5 9 5 1 0 5 3 3 O
ATOM 9 8 3 3 TYR A1 3 5 6 - 1 1 7 4 5 2 7 1 - 5 2 1 6 1 0 0 5 2 7 4
ATOM 9 8 3 4 CA. TYR A1 3 5 6 - 3 5 2 5 6 5 5 5 0 - 3 9 4 8 I 0 0 4 9 6 3 C
ATOM 9 8 3 5 C TYR A1 3 5 6 - 4 2 2 7 6 6 6 4 8 - 3 1 9 4 1 0 5 2 3 0 C
ATOM 9 8 3 6 CB TYR A1 3 5 6 - 1 2 0 8 7 982 - 4 1 7 0 1 0 0 5 1 1 0 c
ATOM 9 8 3 7 CG TYR A1 3 5 6 - 2 6 1 6 4 9 5 8 - 4 8 6 3 I 0 0 5 0 9 c
ATOM 9 8 3 8 GDI TYR A1 3 5 6 - 1 1 2 7 0 3 6 3 6 - 4 4 3 7 1 0 0 5 2 4 5 c
ATOM 9 8 3 9 CD2 TYR A1 3 5 6 - 1 0 4 8 0 3 0 9 - 5 9 5 9 1 0 0 2 6 1 c
ATOM 9 8 4 0 C TYR A 3 5 6 - 1 0 4 9 6 2 6 7 4 - 5 0 8 I 0 0 0 7 7 c
ATOM 9 8 4 1 CE2 TYR A1 3 5 6 - 9 7 1 2 4 3 7 1 - 6 6 1 5 1 0 0 62 8 8 c
ATOM 9 8 4 2 C TYR A 3 5 - 9 7 9 6 3 0 4 7 - 6 1 7 3 1 0 0 6 4 8 9 c
ATOM 9 8 3 OH TYR A1 3 5 6 - 8 9 6 2 6 2 1 1 2 - 6 8 3 5 1 0 0 3 1 5 0
ATOM 9 8 4 4 GLU A1 3 5 7 - 4 8 6 7 6 6 3 1 9 - 2 0 8 8 1 0 0 5 7
ATOM 9 8 4 5 CA GL A1 3 5 7 - 4 8 9 6 7 3 7 4 - 1 332 1 0 4 8 3 4 C
ATOM 9 8 4 6 c GLU A1 3 5 7 - 1 5 0 2 2 6 7 3 9 9 0 1 2 3 1 0 0 5 3 6 c
ATOM 9 8 4 7 O GLU A 3 5 7 - 4 5 7 6 6 6 382 0 6 6 6 I 0 0 5 6 9 9 0
ATOM 9 8 4 8 CB GLU A1 3 5 7 - 7 0 2 2 6 7 2 8 1 - 1 4 4 1 1 0 5 0 c
ATOM 9 8 4 9 CG GLU A1 3 5 7 - 1 6 8 7 9 6 5 - 1 1 5 1 1 0 0 4 9 2 2 c
ATOM 9 8 5 0 CD GLU A 3 5 7 - 5 7 6 5 9 7 6 - 1 5 8 0 I 0 0 6 0 4 5 c
ATOM 9 8 5 1 OE1 GLU A1 3 5 7 - 2 0 0 5 3 6 5 682 - 0 7 4 5 1 0 0 6 3 8 1 0
ATOM 9 8 5 2 OE2 GLU A1 3 5 7 - 1 4 2 7 6 6 2 9 0 - 2 7 6 4 1 0 0 8 1 9 0
ATOM 9 8 3 N THR A 3 5 8 - 1 5 0 5 7 6 8 5 9 7 0 7 0 8 I 0 0 5 4 7 N
ATOM 9 8 5 4 CA THR A1 3 5 8 - 1 4 8 5 5 8 8 1 5 2 1 3 3 1 0 0 5 0 6 1 C
ATOM 9 8 5 C THR A 3 - 6 1 4 8 6 9 3 8 8 2 6 4 6 1 0 0 5 4 0 5 c
ATOM 9 8 6 O THR A 3 5 8 - 6 5 2 0 7 0 4 8 4 2 2 2 4 I 0 0 5 4 8 0
ATOM 9 8 5 7 CB THR A 3 5 8 - 3 7 1 2 6 9 8 1 2 4 4 1 1 0 0 : 0 c
ATOM 9 8 5 8 OG1 THR A 3 - 4 6 4 6 9 3 9 1 9 5 7 1 0 0 5 5 7 9 0
ATOM 9 8 5 9 CG2 THR A1 3 5 8 - 1 3 5 9 8 7 0 0 5 4 3 9 3 9 1 0 0 5 4 2 1 c
ATOM 9 8 6 0 ARG A1 3 5 9 - 8 4 0 6 8 6 8 6 3 5 4 1 1 0 0 5 3 0 2
ATOM 9 8 6 1 CA ARG A1 3 5 9 - 8 0 6 8 6 9 2 4 6 4 0 9 3 1 0 5 5 7 3 C
ATOM 9 8 62 c ARG A1 3 5 9 - 1 7 9 5 7 6 9 6 3 8 5 5 8 0 1 0 0 0 5 4 c
ATOM 9 8 6 3 0 ARG A1 3 5 9 - 7 4 2 0 6 8 9 0 0 6 4 3 I 0 0 5 6 0 3 0
ATOM 9 8 6 4 CB ARG A1 3 5 9 - 9 2 6 0 6 8 2 9 7 3 8 9 3 1 0 5 2 3 4 c
ATOM 9 8 6 5 CG ARG A1 3 5 9 - 1 8 92 6 6 6 8 9 6 3 4 8 4 1 0 0 3 2 2 c
ATOM 9 8 6 6 CD ARG A1 3 5 9 - 2 0 1 9 3 6 6 0 2 9 3 3 7 I 0 0 6 6 6 7 c
ATOM 9 8 6 7 ME ARG A1 3 5 9 - 2 0 8 6 9 6 6 1 8 2 2 0 9 0 1 0 0 6 1 7 0
ATOM 9 8 6 8 C ARG A 3 5 9 - 2 2 1 2 4 6 5 8 7 1 8 5 4 1 0 0 6 2 2 c
ATOM 9 8 6 9 NH1 ARG A 3 5 9 - 2 2 8 4 2 2 7 8 2 8 9 I 0 0 7 N
ATOM 9 8 7 0 H ARG A1 3 5 9 - 2 2 6 6 7 6 5 9 9 7 0 6 5 0 1 0 0 62 8 3
ATOM 9 8 7 LE A 3 6 0 - 1 8 4 8 7 7 0 8 2 0 5 8 8 8 1 0 0 5 4 6 8
ATOM 9 8 7 2 CA LE A1 3 6 0 - 1 8 4 3 6 7 1 3 8 1 7 2 2 7 1 0 0 5 5 2 3 c
ATOM 9 8 7 3 C ILE A 3 6 0 - 8 1 6 1 4 9 0 7 8 4 3 1 0 0 5 7 7 9 C
ATOM 9 8 7 4 O ILE A1 3 6 0 - 2 0 62 9 7 2 2 6 4 7 3 6 9 1 0 62 4 9 O
ATOM 9 8 7 5 CB ILE A1 3 6 0 - 1 7 8 2 1 7 2 7 6 9 7 2 1 0 1 0 0 5 5 7 2 c
ATOM 9 8 7 6 CGI ILE A 3 6 0 - 4 8 1 7 2 7 3 4 6 4 7 8 I 0 0 4 7 3 8 c
ATOM 9 8 7 7 CG2 ILE A1 3 6 0 - 7 7 3 8 7 3 3 2 9 8 6 3 5 1 0 5 2 6 7 c
ATOM 9 8 7 8 CD1 ILE A1 3 6 0 - 1 4 0 9 7 2 0 6 0 7 2 4 8 1 0 0 5 4 4 5 c
ATOM 9 8 7 9 N ASP A 3 6 1 - 2 0 0 9 2 7 0 7 2 7 8 8 9 2 I 0 0 5 8 7 0 N
ATOM 9 8 8 0 CA ASP A1 3 6 1 - 2 1 3 6 1 7 0 8 6 7 9 5 9 2 1 0 0 5 9 1 C
ATOM 9 8 8 1 c ASP A1 3 6 1 - 2 1 3 1 8 7 2 1 6 8 1 0 3 7 0 1 0 0 62 1 9 c
ATOM 9 8 8 2 0 A A1 3 6 1 - 2 0 4 4 1 7 2 3 6 1 2 0 5 I 0 0 6 7 4 0
ATOM 9 8 8 3 CB ASP A1 3 6 1 - 2 1 6 0 0 6 9 682 1 0 5 1 1 0 0 6 1 8 3 c
ATOM 9 8 8 4 CG A P A 3 6 1 - 2 2 9 6 0 6 9 7 2 5 2 0 1 0 0 7 3 1 9 c
ATOM 9 8 8 5 OD1 ASP A1 3 6 1 - 2 3 8 4 8 7 0 5 2 7 0 8 2 0 I 0 0 7 4 3 6 0
ATOM 9 8 8 6 OD2 ASP A1 3 6 1 - 2 3 1 4 5 6 8 92 4 1 2 1 5 4 1 0 0 7 4 8 3 0
ATOM 9 8 8 7 O LEU A 3 6 2 - 2 2 7 7 5 3 6 5 8 7 5 1 0 0 6 7 3 6 0
ATOM 9 8 8 8 LEU A1 3 2 - 2 2 2 4 8 7 3 0 7 6 1 0 1 0 2 1 0 0 6 7 7 4
ATOM 9 8 8 9 CA LEU A1 3 6 2 - 2 2 1 7 3 8 4 0 7 5 7 1 0 0 6 6 2 c
ATOM 9 8 9 0 C LEU A1 3 6 2 92 8 7 4 4 4 0 2 1 0 4 1 0 6 4 3 c
ATOM 9 8 9 1 CB LEU A1 3 2 - 2 2 7 4 8 7 5 4 6 8 9 8 3 0 1 0 0 3 3 c
ATOM 9 8 92 CG LEU A1 3 6 2 - 2 8 9 1 7 5 9 0 8 8 6 4 5 I 0 0 6 5 5 4 c



ATOM 9 8 3 GDI LEU A1 3 6 2 22 ..353 77 ..288 8 . 195 1 . 00 64 .. 90 c
ATOM 9894 CD2 LEU A1 3 6 2 20 388 7 ..883 8 . 955 1 00 59 ..07 C
ATOM 9895 O SEP. A1 3 6 3 23 ..763 7 .3 . 209 16. 007 . 00 77 .59 0

ATOM 9 8 9 6 SER A1 3 6 3 23 ..775 73 . 458 12 . 399 1 . 00 70 ..10 N
ATOM 98 97 CA. SER A1 3 6 3 24 . 42 7 73 . 407 13 . 707 1 . 00 68 ..13 C
ATOM 9898 C SER A1 3 6 3 23 ..4. 8 7 .3 . 162 14 . 837 . 00 67 .76 C
ATOM 9899 CB SER A1 3 6 3 25 ..52 9 72 . 335 13. 736 1 . 00 66 .35 c
ATOM 9900 OG SER A1 3 6 3 25 . 149 7 . 14 13 . 070 1 . 00 68 . 57 0

ATOM 9901 O GLR A1 3 6 4 19..232 73 . 902 16. 32 3 1 . 00 81 .. 65 0

ATOM 9902 GLN A1 3 6 4 22 ..164 72 . 9 14 . 499 1 . 00 66 .01 N
ATOM 0 3 CA GL A1 3 6 4 21 . 156 72 ..72 6 15 . 52 8 1 . 00 75 ..35 C
ATOM 9904 C GLR A1 3 6 4 20 ..283 73 . 950 15 . 680 1 . 00 78 ..81 C
ATOM 9905 CB GLN A1 3 6 4 20 . 292 7 .1 . 5 15 . 2 . 2 1 . 00 73 .08 c
ATOM 9 9 0 6 CG GLN A1 3 6 4 21 ..057 70 . 217 15. 32 0 1 . 00 76 ..45 c
ATOM 9907 CD GLN A1 3 6 4 20 . 510 69. 165 14 . 400 1 00 80 ..50 c
ATOM 9 9 0 8 O GL A1 3 6 4 1 ..298 68 . 91 8 14 . .37 0 1 . 00 8.3 .20 0

ATOM 9909 NE2 GLN A1 3 6 4 21 ..397 68 . 541 13 . 62 3 1 . 00 75 ..80 N
ATOM 9910 O LEU A1 3 6 5 20 . 353 78 . 354 16. 260 1 . 00 77 ..77 O
ATOM 9911 LE A1 3 6 5 20 ..704 75 . 043 15 . 064 1 . 00 75 .17
ATOM 9912 CA LEU A1 3 6 5 19.. 950 7 . 272 15 . 166 1 . 00 72 .49 c
ATOM 9913 C LEU A1 3 6 5 20 . 795 77 . 251 15 . 961 1 . 00 74 ..82 c
ATOM 9 9 1 4 CB LEU A1 3 6 5 19..583 76. 82 5 13 . 786 1 . 00 69 ..25 c
ATOM 9915 CG LEU A1 3 6 5 18 ..859 7 . 898 12 . 799 1 . 00 72 . 61 c
ATOM 9916 I LEU A1 3 6 5 18 . 12 3 76. 704 1 . 743 1 . 00 69 ..38 c
ATOM 9 9 1 7 CD2 LEU A1 3 6 5 17 ..896 74 . 92 0 13 . 479 1 . 00 71 ..28 c
ATOM 9918 O GLY A1 3 6 6 . 4. 2 78 . 868 18 . 651 1 . 00 79 . 0

ATOM 9919 N GLY A1 3 6 6 22 . 007 76. 82 6 16. 318 1 . 00 71 ..74 N
ATOM 9920 CA GLY A1 3 6 6 22 . 855 7 7 . 601 17 . 205 1 00 80 ..22 c
ATOM 9921 C GLY A1 3 6 6 22 . 195 77 . 9 7 18 . 537 1 . 00 82 .53 c

ER
ATOM 9922 P G B 1 ... g_966 0 . 152 --3 9. 92 3 1 00 87 ..23 P
ATOM 9923 O G B 1 - 6..786 68 . 67 7 - 40 . 1. 1 1 . 00 89 .82 0

ATOM 9924 OP2 G B 1 -- 7 ..265 71 . 006 - 1 . 109 1 . 00 81 ..10 0

ATOM 9925 OP3 G B 1 - 8 . 07 6 70 . 351 - 38 95 9 1 . 00 ..73 0

ATOM 9926 05 ' G B 1 - 5 .. 64 4 70 . 710 - 39. 22 6 1 . 00 74 .25 0

ATOM 9927 C5 ' G B 1 -- 5 ..393 70 . 470 - 37 . 847 1 . 00 74 .53 c
ATOM 9928 C4 ' G B 1 - 3 . 92 4 70 . 575 - 37 . 505 1 . 00 77 . 47 c
ATOM 9929 04 ' G B 1 - 3 ..179 69. 518 - 38 . 186 1 . 00 76 ..51 0

ATOM 9 9 3 0 C3 ' G B 1 - 3 . 209 7 .1 . 861 - 37 . 92 0 1 . 00 7.1 .81 c
ATOM 9931 03 ' G B 1 - .3 . 419 72 . 957 -.3 7 . 037 1 . 00 74 ..46 0

ATOM 9932 C2 ' G B 1 - 1 . 761 71 . 396 - 38 007 1 00 74 ..79 c
ATOM 9933 02 ' G B 1 - .2 . 7 .1 . 185 - 36. 712 1 . 00 79 .33 0

ATOM 9934 CI ' G B 1 -- 1 .. 949 70 . 02 9 - 38 . 65 9 1 . 00 72 ..84 c
ATOM 9935 N9 G B 1 - 2 . 051 70 . 173 - 40 12 9 1 00 70 ..42 N
ATOM 9 9 3 6 C8 G B 1 - 3 ..169 69. 991 - 40 . 92 0 1 . 00 68 . 97 c
ATOM 9937 7 G B 1 2 .. 951 70 . 231 - 42 . 187 1 . 00 67 .. 96 N
ATOM 9 9 3 8 C G B 1 -.1 .608 70 . 596 - 42 . 244 1 . 00 63 . 09 C
ATOM 9939 C4 G B 1 - 1 ..043 70 . 578 - 40 . 981 1 . 00 64 . c
ATOM 9940 l G B 1 0 ..509 71 . 269 - 42 . 963 1 . 00 55 .74 N
ATOM 9 9 4 1 C2 G B 1 0 . 97 7 7 . 220 - 4 .1 . 664 1 . 00 6 . 7 C
ATOM 9942 N3 G B 1 0 ..233 70 . 871 - 40 . 62 1 1 . 00 61 ..05 N
ATOM 9943 C G B 1 -- 0 ..792 70 . 963 - 43. 353 1 . 00 57 .84 c
ATOM 9944 0 G B 1 - . . 12 3 71 . 047 - 44 . 54 6 1 . 00 60 ..74 0

ATOM 9945 N2 G B 1 2 ..263 71 . 539 - 1 . 457 1 . 00 58 ..48 N
ATOM 9946 05 ' G B 2 - 2 . 231 74 . 895 - 38 . 169 1 . 00 67 . 99 O
ATOM 9 9 4 7 C4 ' G B 2 0 . 1 6 75 . 12 1 -.3 8 . 12 0 1 . 00 64 .. 65 C
ATOM 9948 C3 ' G B 2 0 . 267 76. 370 - 38 97 5 1 00 61 .. 96 C
ATOM 9949 C2 ' G B 2 . 409 75 . 999 - 39. 9.1 7 1 . 00 63 .39 c
ATOM 9950 P G B 2 -- 3 .. 657 74 . 452 - 37 . 612 1 . 00 76 ..47 P
ATOM 9951 OP1 G B 2 - 3 . 97 1 . 32 7 - 36 452 1 00 74 ..52 0

ATOM 9952 OP2 G B 2 - 4 ..570 74 . 403 - 38 . 789 1 . 00 72 . 0 0

ATOM 9953 C5 ' G B 2 -- 1 ..096 74 . 935 - 37 . 32 5 1 . 00 60 ..47 c
ATOM 9954 04 ' G B 2 0 . 331 74 . 04 7 - 39. 093 1 . 00 65 . 22 0



ATOM 9955 03 ' G B 2 0 497 77 555 -38 234 1 00 62 01 O
ATOM 9956 02 ' G B 2 2 656 76 076 --3 9 246 1 00 61 62 O
ATOM 9957 CI ' G B 2 1 101 74 524 -40 189 1 0 60 68 C
ATOM 9958 N9 G B 2 0 366 74 376 -41 465 1 00 5 24
ATOM 9959 C8 G B 2 -0 961 74 100 -41 683 1 00 57 83 C
ATOM 9960 Ί G B 2 -1 281 74 093 -42 954 1 0 58 89
ATOM 9961 C G B 2 --0 094 74 384 -43 62 6 1 00 62 13 c
ATOM 9962 C4 G B 2 0 926 74 565 -42 714 1 00 60 29 C
ATOM 9963 Ml G B 2 1 543 74 810 -45 250 1 00 62 1

ATOM 64 C2 G B 2 2 485 74 975 -44 269 1 00 4 30 c
ATOM 9965 3 G B 2 2 224 74 862 -42 970 1 00 35 N
ATOM 9966 Co G B 2 0 205 74 499 -45 022 1 00 63 1 C
ATOM 967 0 G B 2 -0 544 74 371 -45 997 1 00 6 30 O
ATOM 9968 2 G B 2 3 72 6 75 278 -44 679 1 00 3 75
ATOM 9969 05 ' A B 3 1 381 79 079 -40 052 1 00 6 00 O
ATOM 9970 C4 ' A B 3 3 579 79 499 -40 972 1 0 64 40 C
ATOM 9971 C3 ' A B 3 3 127 80 693 -41 795 1 00 0 65 c
ATOM 2 C2 ' A B 3 3 689 80 388 -43 181 1 00 65 30 C
ATOM 9973 P A B 3 0 277 79 001 -38 908 1 0 62 1 P
ATOM 9974 OF1 A B 3 0 653 80 010 -37 881 1 00 71 43 0
ATOM 9975 OP2 A B 3 -.1 057 79 107 -39 555 1 00 64 3 0
ATOM 9976 C5 ' A B 3 2 763 79 203 -39 740 1 00 62 3 c
ATOM 9977 04 ' A B 3 3 508 78 382 - 1 901 1 00 06 0
ATOM 9978 03 ' A B 3 3 577 81 921 -41 265 1 00 0 25 0
ATOM 9979 02 ' A B 3 5 063 80 763 -43 270 1 00 64 19 0
ATOM 9980 CI ' A B 3 3 582 78 858 -43 230 1 00 60 4 c
ATOM 9981 A B 3 2 401 78 372 -43 980 1 00 61 91 N
ATOM 9982 C8 A B 3 1 245 77 800 -43 497 1 00 56 84 c
ATOM 9983 7 A B 3 0 404 77 436 -44 436 1 00 57 87

ATOM 9984 C5 A B 3 1 039 77 780 -45 622 1 00 61 93 c
ATOM 9985 C A B 3 2 274 78 351 -45 353 1 00 62 0 c
ATOM 9986 l A B 3 1 544 78 109 -47 900 1 0 62 5

ATOM 9987 C2 A B 3 2 706 78 628 -47 491 1 00 3 20 c
ATOM 9988 3 A B 3 3 170 78 792 -46 254 1 00 62 84 N
ATOM 9989 C6 A B 3 0 677 77 657 -46 976 1 0 61 75 C
ATOM 9990 A B 3 --0 467 77 135 -47 404 1 00 61 15
ATOM 91 05 ' A B 4 3 238 83 565 -43 145 1 00 60 97 O
ATOM 9992 C4 ' A B 4 4 722 84 181 -44 93 1 00 58 20 C
ATOM 9993 C3 ' A B 4 3 677 8 049 -45 600 1 00 5 03 c
ATOM 94 C2 ' A B 4 3 760 84 597 -47 047 1 00 57 11 c
ATOM 9995 P A B 4 2 804 83 275 - 1 645 1 00 99 P
ATOM 9996 OP1 A B 4 3 334 84 365 -40 786 1 00 67 47 0
ATOM 9997 OP2 A B 4 1 344 82 995 -41 647 1 00 3 31 0
ATOM 9998 C5 ' A B 4 4 555 83 991 -43 452 1 00 61 80 c
ATOM 9999 04 ' A B 4 4 574 82 907 -45 605 1 0 64 56 0
ATOM 10000 03 ' A B 4 3 899 86 437 -45 419 1 00 59 84 0
ATOM 10001 02 ' A B 4 4 908 85 151 -47 663 1 00 5 2 0
ATOM 10002 CI ' A B 4 3 986 83 103 -46 873 1 0 59 88 c
ATOM 10003 A B 4 2 727 82 337 -46 955 1 00 0 7

ATOM 10004 C8 A B 4 1 923 8 852 -45 954 1 00 5 47 c
ATOM 10005 7 A B 4 0 874 81 197 -4 6 398 1 00 61 0

ATOM 10006 C A B 4 0 993 81 260 -47 778 1 00 0 73 c
ATOM 10007 C4 A B 4 2 133 81 953 -48 133 1 00 80 c
ATOM 10008 Ml A B 4 0 63 81 010 -50 091 1 00 69 45
ATOM 10009 C2 A B 4 1 763 81 701 -50 286 1 00 63 24 c
ATOM 10010 3 A B 4 2 581 8 212 -49 378 1 00 66 47 N
ATOM 10011 C6 A B 4 0 211 80 763 -48 832 1 00 87 C
ATOM 10012 A B 4 -0 9 7 80 067 -48 672 1 00 68 07

ATOM 10013 05 ' A B 5 2 42 9 87 360 -47 269 1 00 5 05 O
ATOM 10014 C4 ' A B 5 2 900 87 646 -49 612 1 00 5 28 c
ATOM 10015 C3 ' A B 5 1 593 88 294 -49 977 1 0 55 43 c
ATOM 10016 C2 ' A B 5 1 090 87 424 -51 109 1 00 57 71 c
ATOM 10017 P A B 5 2 705 87 473 -45 706 1 00 54 24 P



ATOM 1 0 0 1 8 OP1 A B 5 3 .. 1 9 4 8 8 .. 8 6 6 - 4 5 . 4 7 2 1 .. 0 0 5 2 .. 6 9 O
ATOM 1 0 0 1 9 OP2 A B 5 1 ., 5 2 8 8 6 .. 9 0 7 - 4 5 ., 002 1 ,. 0 0 6 3 .. 8 6 O
ATOM 1 002 0 C5 ' A B 5 3 .. .34 4 8 7 ., 9 0 9 - 4 8 . 2 0 4 1 ,. 0 0 5 7 ,. 1 8 C
ATOM 1 002 1 0 ' A B 5 2 .. 6 4 3 8 6 . 2 3 3 - 4 9 . 7 9 0 1 .. 0 0 6 1 .. 2 2 O
ATOM 1 0 0 2 2 0 3 ' A B 5 1 ,, 7 4 5 8 9 . 652 - 5 0 ., 3 2 9 1 ,. 0 0 6 4 ., 7 6 O
ATOM 1 002 3 0 2 ' A B 5 1 .. 7 8 6 8 7 ., 7 4 0 -52 . 2 9 8 1 ,. 0 0 5 5 ,. 3 8 O
ATOM 1 002 4 CI ' A B 5 1 .. 5 2 8 8 6 ., 0 5 2 - 5 0 . 6 3 7 1 ,. 0 0 5 6 ,. 9 5 c
ATOM 1 0 0 2 5 N9 A B 5 0 ,, 4 8 7 8 5 . 3 6 2 - 4 9 ., 8 5 8 1 ,. 0 0 5 9 ., 6 7 N
ATOM 1 002 6 C8 A B 5 0 .. 3 9 4 8 5 . 3 1 7 - 4 8 . 4 9 2 1 ,. 0 0 62 .. 9 3 C
ATOM 1 002 7 7 A B 5 -- 0 .. 6 0 8 8 4 ., 5 9 7 - 4 8 . 0 4 5 1 ,. 0 0 6 3 ,. 3 9
ATOM 1 002 8 C A B 5 - 1 ,, 2 0 6 8 4 .. 1 2 9 - 4 9 ., 1 9 7 1 ,. 0 0 5 9 .. 7 5 C
ATOM 1 002 9 C4 A B 5 - 0 .. 5 4 5 8 4 .. 5 8 4 - 5 0 . 3 2 4 1 ,. 0 0 62 .. 6 9 C
ATOM 1 0 0 3 0 . A B 5 - 2 . 6 6 7 8 .3 ., 0 2 2 - 5 0 . 6 4 6 1 ,. 0 0 6 5 ,. 6 6
ATOM 1 0 0 3 1 C2 A B 5 -- 1 .. 932 8 3 . 532 - 5 1 . 6 4 6 1 .. 0 0 6 8 .. 7 4 c
ATOM 1 0 0 32 3 A B 5 - 0 ., 8 6 1 8 4 .. 3 1 9 - 5 1 ., 602 1 ,. 0 0 6 8 .. 1 5 N
ATOM 1 0 0 3 3 C6 A B 5 - 2 . 3 2 2 8 .3 ., 3 1 1 - 4 9 . 3 1 ,. 0 0 62 ,. 0 0 C
ATOM 1 0 0 3 4 N6 A B 5 -- 3 .. 0 3 7 8 2 . 8 1 3 - 4 8 . 3 7 1 1 .. 0 0 6 4 .. 6 3 N
ATOM 1 0 0 3 5 0 5 ' U B 6 - 0 ., 5 8 9 9 0 . 2 3 4 - 5 0 ., 9 9 3 1 ,. 0 0 5 9 ., 3 5 O
ATOM 1 0 0 3 6 C4 ' υ B 6 - 1 .. 5 9 5 8 9 ., 7 1 8 - 5 3 . 1 0 2 1 ,. 0 0 6 4 ,. 9 8 C
ATOM 1 0 0 3 7 C3 ' u B 6 2 .. 8 3 9 9 0 ., 4 3 1 -52 .. 6 1 0 1 ,. 0 0 6 0 ,. 2 3 c
ATOM 1 0 0 3 8 C2 ' u B 6 - 3 ., 9 5 4 8 9 . 4 5 0 -52 ., 92 8 1 ,. 0 0 6 6 ., 2 4 C
ATOM 1 0 0 3 9 P u B 6 0 .. 5 5 6 9 0 . 6 6 3 - 4 9 . 9 8 4 1 ,. 0 0 5 5 .. 3 8 P
ATOM 1 0 0 4 0 OF1 u B 6 0 .. 9 3 8 9 2 ., 0 6 8 - 5 0 . 3 0 6 1 ,. 0 0 5 4 ,. 3 2 0
ATOM 1 0 0 4 1 OP2 u B 6 0 ,, 1 3 1 9 0 .. 2 5 8 - 4 8 ., 6 1 7 1 ,. 0 0 4 9 .. 8 .3 0
ATOM 1 0 0 4 2 C5 ' u B 6 - 0 .. 3 4 7 9 0 .. 1 5 8 -52 . 3 9 1 1 ,. 0 0 62 .. 1 6 C
ATOM 1 0 0 4 3 0 4 ' u B 6 - . 8 6 1 8 8 ., 3 1 0 - 5 2 . 8 4 8 1 ,. 0 0 5 5 ,. 1 5 0
ATOM 1 0 0 4 4 0 3 ' u B 6 - 2 ,, 9 7 9 9 1 .. 6 9 5 - 5 .3 .. 2 1 4 1 ,. 0 0 6 7 .. 2 2 0
ATOM 1 0 0 4 5 0 2 ' u B 6 - 4 ., 3 2 3 8 9 .. 5 5 9 - 5 4 ., 2 9 4 1 ,. 0 0 62 .. 0 0
ATOM 1 0 0 4 6 CI ' u B 6 - 3 . 2 5 3 8 8 ., 1 0 2 - 5 2 . 7 0 3 1 ,. 0 0 6.1 ,. c
ATOM 1 0 0 4 7 Nl u B 6 -- 3 .. 5 0 5 8 7 . 5 0 6 - 5 1 . 3 6 2 1 .. 0 0 6 5 .. 7 3
ATOM 1 0 0 4 8 C2 u B 6 - 4 ., 5 0 4 8 6 .. 5 6 1 - 5 1 ., 2 9 2 1 ,. 0 0 6 6 .. 8 5 c
ATOM 1 0 0 4 9 .3 υ B 6 - 4 .. 7 0 8 8 5 ., 9 7 9 - 5 0 . 0 6 4 1 ,. 0 0 6.3 ,. 2 0
ATOM 1 0 0 5 0 C u B 6 - 4 .. 0 1 5 8 6 . 2 3 8 - 4 8 . 9 0 1 1 .. 0 0 6 1 .. 0 9 c
ATOM 0 0 1 C u B 6 - 2 ., 9 8 5 8 7 . 2 2 6 - 4 9 ., 0 4 5 1 ,. 0 0 5 9 ., 6 5 c
ATOM 1 0 0 5 2 C6 υ B 6 - 2 .. 7 6 4 8 7 ., 8 0 6 - 5 0 . 2 3 6 1 ,. 0 0 6 1 ,. c
ATOM 1 0 0 5 3 0 2 u B 6 -- 5 .. 1 6 1 8 6 ., 2 6 3 -52 . 2 6 8 1 ,. 0 0 6 8 ,. 1 1 0
ATOM 1 0 0 5 4 0 4 u B 6 - 4 ,, 3 6 8 5 . 62 3 - 4 7 ., 8 7 4 1 ,. 0 0 5 4 ., 8 4 0
ATOM 1 0 0 5 5 0 5 ' u B 7 - 5 .. 3 6 0 9 2 . 3 7 3 - 5 3 . 4 8 0 1 ,. 0 0 7 6 .. 2 9 0
ATOM 1 0 0 5 6 C4 ' u B 7 - 7 . 6 9 8 9 1 ., 8 7 9 - 5 3 . 0 5 9 1 ,. 0 0 7 9 ,. 8 0 c
ATOM 1 0 0 5 7 C3 ' u B 7 - 8 ,, 7 2 3 9 2 .. 0 9 2 - 5 1 ., 9 6 5 1 ,. 0 0 7 9 .. 9 5 c
ATOM 1 0 0 5 8 C2 ' u B 7 - 9 ,, 3 6 5 9 0 .. 7 1 3 - 5 1 ., 8 6 1 1 ,. 0 0 7 9 .. 3 3 c
ATOM 1 0 0 5 9 P u B 7 - 4 . 052 9 2 ., 7 4 0 - 5 2 . 6 5 6 1 ,. 0 0 7 2 ,. 8 4 P
ATOM 1 0 0 6 0 OP1 u B 7 -- 3 .. 5 7 7 9 4 . 1 0 1 - 5 3 . 0 0 3 1 .. 0 0 62 .. 6 9 0
ATOM 1 0 0 6 1 OP2 u B 7 - 4 ., 3 7 0 9 2 .. 3 7 3 - 5 1 ., 2 5 5 1 ,. 0 0 7 7 .. 0 9 0
ATOM 1 0 0 62 C5 ' υ B 7 - 6 .. 6 0 6 9 2 ., 9 1 5 - 5 3 . 1 0 3 1 ,. 0 0 7 9 ,. 2 5 c
ATOM 1 0 0 6 3 0 ' u B 7 -- 7 .. 1 6 8 9 0 . 5 5 3 -52 .. 7 6 9 1 .. 0 0 7 7 .. 0 9 0
ATOM 0 0 6 4 0 3 ' u B 7 - 9 ., 602 9 3 . 1 7 6 -52 ., 2 1 9 1 ,. 0 0 77 ., 6 7 0
ATOM 1 0 0 6 5 0 2 ' υ B 7 - 1 0 .. 2 3 8 9 0 ., 4 7 7 -52 . 9 5 6 1 ,. 0 0 7 5 ,. 0
ATOM 1 0 0 6 6 CI ' u B 7 -- 8 .. 1 3 0 8 9 ., 8 1 5 -52 . 0 2 7 1 ,. 0 0 7 9 ,. 1 7 c
ATOM 1 0 0 6 7 u B 7 - 7 ,, 5 5 4 8 9 . 4 0 1 - 5 0 ., 7 6 1 ,. 0 0 7 5 ., 5 4
ATOM 1 0 0 6 8 C2 u B 7 - 8 .. 0 8 5 8 8 . 2 6 3 - 5 0 . 1 3 1 1 ,. 0 0 7 5 .. 2 6 c
ATOM 1 0 0 6 9 3 u B 7 7 .. 5 5 0 8 7 ., 8 8 9 - 4 8 . 9 1 1 1 ,. 0 0 7 2 ,. 0 2
ATOM 1 0 0 7 0 C4 u B 7 - 6 ,, 5 4 7 8 8 . 5 2 8 - 4 8 ., 1 9 9 1 ,. 0 0 6 8 .. 1 3 c
ATOM 1 0 0 7 1 C5 u B 7 - .. 0 5 1 8 9 . 7 0 2 - 4 8 . 8 6 0 1 ,. 0 0 6 4 .. 6 8 c
ATOM 1 0 0 7 2 C u B 7 - 6 . 5 5 4 9 0 ., 0 8 9 - 5 0 . 0 5 1 1 ,. 0 0 7 2 ,. 5 4 c
ATOM 1 0 0 7 3 0 2 u B 7 - 8 ,, 9 6 7 8 7 . 6 1 9 - 5 0 ., 6 6 6 1 ,. 0 0 7 9 .. 5 6 0
ATOM 1 0 0 7 4 0 4 u B 7 ... g _, 1 6 9 8 8 . 0 6 3 - 4 7 ., 1 0 6 1 ,. 0 0 5 8 .. 8 2 0
ATOM 1 0 0 7 5 P G B 8 - 9 . 3 2 8 9 4 ., 5 9 2 - 5 1 . 5 0 6 1 ,. 0 0 7 9 ,. 4 4 P
ATOM 1 0 0 7 6 OP1 G B 8 -- 9 . 8 2 4 9 5 . 6 6 4 -52 . 3 9 4 1 .. 0 0 8 1 .. 6 6 0
ATOM 1 0 0 7 7 OP2 G B 8 - 7 ,, 9 3 0 9 4 . 6 7 8 - 5 1 ., 0 2 6 1 ,. 0 0 8 9 .. 3 4 0
ATOM 1 0 0 7 8 0 5 ' G B 8 - 1 0 .. 1 8 9 9 4 ., 5 0 6 - 5 0 . 1 7 0 1 ,. 0 0 8 8 ,. 5 7 0
ATOM 1 0 0 7 9 C5 ' G B 8 - 1 1 .. 602 9 4 . 6 0 3 - 5 0 .. 2 0 9 1 .. 0 0 8 5 .. 6 6 c
ATOM 1 0 0 8 0 C4 ' G B 8 - 1 2 ., 2 6 7 9 3 . 3 1 7 - 4 9 ., 7 9 2 1 ,. 0 0 8 ., 4 c



ATOM 1 0 0 8 1 0 ' G B 8 - 1 1 3 2 2 2 2 1 - 4 9 7 9 3 1 0 0 8 2 7 3 O
ATOM 1 0 0 8 2 C3 ' G B 8 --1 2 8 3 9 9 3 2 8 5 - 4 8 3 9 2 1 0 0 8 3 0 7 C
ATOM 1 0 0 8 3 0 3 ' G B 8 - 1 4 0 6 7 9 3 9 7 3 - 4 8 2 9 9 1 0 8 5 3 4 O
ATOM 1 0 0 8 4 C2 ' G B 8 - 1 2 9 6 4 9 1 7 9 3 - 4 8 1 3 6 1 0 0 8 0 7 2 c
ATOM 1 0 0 8 5 0 2 ' G B 8 - 4 082 2 6 8 - 4 8 8 3 9 1 0 0 8 0 0 3 O
ATOM 1 0 0 8 6 CI ' G B 8 - 1 1 6 9 3 9 1 2 7 6 - 4 8 8 0 5 1 0 7 8 6 9 c
ATOM 1 0 0 8 7 G B - 1 0 5 8 3 9 1 1 1 3 - 4 7 8 4 1 1 0 0 7 7 4 6
ATOM 1 0 0 8 8 C8 G B 8 - 9 4 0 1 8 5 - 4 7 7 5 3 1 0 0 78 6 6 c
ATOM 1 0 0 8 9 7 G B 8 - 8 62 0 9 1 4 0 9 - 4 6 7 8 2 1 0 0 7 3 0 5
ATOM 1 0 0 9 0 C G B 8 - 9 3 2 5 0 3 6 8 - 4 6 1 8 8 1 0 0 7 0 6 1 c
ATOM 1 0 0 9 1 C4 G B 8 - 1 0 5 3 0 0 1 8 0 - 4 6 8 3 8 1 0 0 7 2 7 8 c
ATOM 1 0 0 92 Ml G B 8 - 1 0 0 1 6 8 8 6 1 - 4 4 8 4 3 1 0 0 7 0 3 0
ATOM 1 0 0 9 3 C2 G B 8 - 1 1 8 7 8 8 5 1 5 - 4 5 5 5 7 1 0 0 7 3 1 8 c
ATOM 1 0 0 9 4 3 G B 8 - 1 1 4 9 8 8 9 2 8 7 - 4 6 582 1 0 0 7 2 0 0
ATOM 1 0 0 9 5 C6 G B 8 - 9 0 0 3 8 9 5 2 4 - 4 5 0 8 5 1 0 0 8 4 8 C
ATOM 1 0 0 9 6 0 6 G B 8 - 8 0 0 0 8 9 4 8 4 - 4 4 3 5 7 1 0 6 7 5 0 O
ATOM 1 0 0 9 7 2 G B 8 - 1 2 0 4 1 8 7 5 5 5 - 4 5 1 5 6 1 0 0 7 3 4 6
ATOM 1 0 0 9 8 0 5 ' G B 9 - 1 2 1 5 9 - 4 6 4 3 3 1 0 0 8 5 8 4 O
ATOM 1 0 0 9 9 C4 ' G B 9 - 1 6 6 4 9 3 0 8 8 - 4 5 2 5 7 1 0 8 0 2 C
ATOM 1 0 1 0 0 C3 ' G B 9 - 1 6 0 2 9 2 7 2 0 - 4 3 8 2 9 1 0 0 7 8 3 7 c
ATOM 0 1 0 1 C2 ' G B 9 - 5 9 3 8 2 0 0 - 4 3 7 9 6 1 0 0 74 3 C
ATOM 1 0 1 0 2 P G B 9 - 1 4 1 4 2 9 5 4 0 8 - 4 7 5 9 0 1 0 0 8 1 9 1 P
ATOM 1 0 1 0 3 OF1 G B 9 - 1 7 4 4 9 6 3 2 4 - 4 8 5 9 2 1 0 0 3 7 3 0
ATOM 1 0 1 0 4 OP2 G B 9 - 1 2 8 6 3 7 6 1 - 4 6 9 1 9 1 0 0 8 2 4 1 0
ATOM 1 0 1 0 5 C5 ' G B 9 - 1 4 8 3 9 9 3 4 8 - 4 5 3 3 1 0 0 8 3 0 c
ATOM 1 0 1 0 6 0 4 ' G B 9 - 1 4 8 7 5 9 9 7 - 4 5 7 4 6 1 0 0 7 8 6 6 0
ATOM 1 0 1 0 7 0 3 ' G B 9 - 7 2 7 3 3 2 7 3 - 4 3 4 4 3 1 0 0 7 6 9 7 0
ATOM 1 0 1 0 8 0 2 ' G B 9 - 1 7 1 0 8 9 0 602 - 4 4 3 2 6 1 0 0 7 6 4 3 0
ATOM 1 0 1 0 9 CI ' G B 9 - 1 4 8 0 0 9 0 9 6 0 - 4 4 7 7 4 1 0 0 7 4 4 2 c
ATOM 1 0 1 1 0 N9 G B 9 - 1 3 4 6 5 9 1 0 8 5 - 4 4 1 4 5 1 0 0 3 5
ATOM 1 0 1 1 1 C8 G B 9 - 1 2 5 3 9 9 2 0 4 5 - 4 4 4 9 9 1 0 0 1 c
ATOM 1 0 1 1 2 Ί G B 9 - 1 1 4 2 2 9 1 982 - 4 3 8 3 4 1 0 6 9 8 6
ATOM 1 0 1 1 3 C5 G B 9 - 1 1 6 0 4 0 8 9 4 - 4 2 9 9 1 1 0 0 62 6 5 c
ATOM 0 1 C4 G B 9 - 1 2 8 5 3 0 3 2 6 - 4 3 1 6 4 1 0 0 6 3 9 3 c
ATOM 1 0 1 1 5 l G B 9 - 1 1 2 6 2 8 9 2 5 2 - 4 1 3 4 1 0 5 7
ATOM 1 0 1 1 6 C2 G B 9 - 1 2 5 2 1 8 8 7 5 4 - 1 62 5 1 0 0 5 1 c
ATOM 0 1 7 3 G B 9 - 1 3 3 6 9 8 9 2 6 1 - 4 2 5 3 1 0 0 6 3 3 2 N
ATOM 1 0 1 1 8 Co G B 9 - 1 0 7 1 0 9 0 3 4 2 - 4 2 0 4 2 1 0 0 5 8 2 2 C
ATOM 1 0 1 9 0 G B 9 - 9 5 7 9 0 7 9 - 4 7 6 5 1 0 0 5 7 8 0
ATOM 1 0 1 2 0 2 G B 9 - 1 2 8 7 0 8 7 6 9 2 - 4 0 8 8 8 1 0 0 5 4 9 9 N
ATOM 1 0 1 2 1 0 5 ' G B 1 0 - 1 7 0 8 0 9 3 7 6 7 - 4 1 0 1 5 1 0 0 7 3 O
ATOM 1 0 1 2 2 C4 ' G B 0 - 1 1 5 9 9 62 8 - 3 9 8 7 5 1 0 0 6 9 2 9 c
ATOM 1 0 1 2 3 C3 ' G B 1 0 - 1 7 5 2 2 0 7 3 - 3 8 4 8 4 1 0 0 7 0 0 1 c
ATOM 1 0 1 2 4 C2 ' G B 1 0 - 1 3 6 9 0 9 9 8 - 3 8 1 0 6 1 0 0 62 2 1 c
ATOM 1 0 1 2 5 P G B 1 0 - 1 7 2 6 6 9 4 4 9 9 - 4 2 4 1 0 8 3 9 6 P
ATOM 1 0 1 2 6 OP1 G B 1 0 - 1 8 6 1 3 5 1 1 9 - 4 2 4 6 1 1 0 0 3 1 8 0
ATOM 1 0 1 2 7 OP2 G B 1 0 - 0 4 8 3 2 3 - 4 2 6 3 5 1 0 0 8 3 3 8 0
ATOM 1 0 1 2 8 C5 ' G B 1 0 - 1 7 8 7 2 9 2 6 3 0 - 4 0 7 3 5 1 0 6 6 1 0 c
ATOM 1 0 1 2 9 0 4 ' G B 1 0 - 1 9 0 9 1 2 1 4 - 4 0 4 7 1 1 0 0 7 4 7 0
ATOM 1 0 1 3 0 0 3 ' G B 1 0 - 7 8 5 3 9 2 1 7 - 3 7 5 8 5 1 0 0 7 0 0 2 0
ATOM 1 0 1 3 1 0 2 ' G B 1 0 - 1 3 9 6 8 9 802 - 3 7 7 2 9 1 0 0 6 6 8 0 0
ATOM 1 0 1 3 2 CI ' G B 1 0 - 1 0 4 4 0 7 4 3 - 3 9 4 5 0 1 0 0 3 0 3 c
ATOM 1 0 1 3 3 G B 1 0 - 1 3 7 3 3 1 4 7 - 3 9 5 3 0 1 0 0 5 0 6 N
ATOM 1 0 1 3 4 C8 G B 1 0 - 1 3 3 8 1 9 2 4 9 7 - 4 0 2 8 9 1 0 0 5 6 4 0 c
ATOM 1 0 1 3 5 7 G B 0 - 1 1 4 2 9 2 8 5 3 - 4 0 1 5 1 0 0 5 4 3 4
ATOM 1 0 1 3 6 C G B 1 0 - 1 6 4 2 1 9 5 5 - 3 9 1 7 3 1 0 0 5 9 5 c
ATOM 1 0 1 3 7 C G B 1 0 - 1 2 6 1 5 9 1 0 5 8 - 3 8 802 1 0 0 5 5 0 1 c
ATOM 1 0 1 3 8 K G B 0 - 1 0 2 4 8 9 0 7 9 0 - 3 7 6 9 4 1 0 0 5 5 4
ATOM 1 0 1 3 9 C2 G B 1 0 - 1 1 2 8 2 8 9 9 5 1 - 3 7 3 9 0 1 0 0 5 5 8 6 c
ATOM 1 0 1 4 0 3 G B 1 0 - 1 2 5 1 1 9 0 0 4 0 - 3 7 92 0 1 0 0 5 0 9 1
ATOM 1 0 1 1 C6 G B 1 0 - 1 0 3 4 6 9 1 8 3 1 - 3 8 5 9 3 1 0 4 7 5 8 C
ATOM 1 0 1 4 2 0 G B 1 0 - 9 352 2 5 1 3 - 3 8 7 8 8 1 0 0 4 7 7 8 0
ATOM 1 0 1 4 3 N2 G B 1 0 - 1 0 9 6 4 8 9 0 3 - 3 6 4 8 7 1 0 0 5 0 2 4 N



ATOM 10144 0 5 ' U B 11 - 1 774 2 475 - 3 5 30 9 1 00 62 88 O
ATOM 10145 C4 ' U B 11 - 92 1 90 642 - 33 92 1 1 00 62 84 C
ATOM 10146 C3 ' υ B 11 - 1 .3 60 9 .1 505 -32 807 1 0 62 64 C
ATOM 10147 C2 ' U B 11 - 13 97 4 0 912 -32 605 1 00 57 0 c
ATOM 10148 P U B 1 - 17 808 3 161 - 3 6 3 3 1 00 66 00 P
ATOM 10149 O υ B 11 - 1 148 9 .3 099 - 3 6 1 0 7 .1 84 0
ATOM 10150 OF2 u B 11 - 1 2 64 4 474 - 3 6 734 1 00 8 3 0
ATOM 10151 C5 ' u B 1 - 17 074 2 .1 7 - 34 7 7 1 00 65 1 C
ATOM 101 52 0 4 ' u B 11 - 1 775 90 417 - 3 777 1 00 57 33 0
ATOM 10153 0 3 ' u B 11 - 1 6 143 91 504 - 31 633 1 00 8 2 1 0
ATOM 101 4 02 ' u B 11 - 14 061 8 9 67 5 - 31 91 3 1 00 96 0
ATOM 101 55 CI ' u B 11 - 3 580 90 60 9 - 3 040 1 00 56 69 c
ATOM 10156 . u B 1 - 1 803 91 699 - 34 67 1 1 00 2 7
ATOM 10157 C2 u B 11 - 11 452 91 850 - 34 382 1 00 50 38 c
ATOM 10158 3 u B 11 - 10 82 5 92 87 9 - 3 058 1 00 46 0 6
ATOM 10159 C4 υ B 11 - 11 .3 90 9 .3 733 - 3 991 1 0 48 3 c
ATOM 101 60 C5 u B 11 - 12 781 93 497 - 3 6 235 1 00 55 41 c
ATOM 01 61 C6 u B 1 - 3 4 9 92 5.1 - 35 590 1 00 57 2 c
ATOM 101 62 02 υ B 11 - 10 860 9 .1 147 - 33 577 1 0 51 69 0
ATOM 101 3 0 4 u B 11 - 10 722 4 61 8 - 3 6 542 1 00 47 4 6 0
ATOM 01 64 0 5 ' G B 12 - 4 48 3 92 65 6 - 30 100 1 00 56 0 0
ATOM 101 65 C4 ' G B 12 - 12 62 6 91 769 - 2 8 881 1 00 50 88 c
ATOM 101 66 C3 ' G B 12 - 11 85 9 2 81 3 - 2 8 099 1 00 48 01 c
ATOM 101 67 C2 ' G B 12 - 10 451 683 - 2 8 666 1 00 44 4 .3 c
ATOM 101 68 P G B 12 - 15 992 92 730 - 30 60 9 1 00 71 91 P
ATOM 101 69 OP1 G B 12 - 1 6 890 92 430 - 2 9 463 1 00 74 4 0
ATOM 10170 OP2 G B 1 - 6 04 6 3 9 5 - 31 408 1 00 5 2 0 0
ATOM 10171 C5 ' G B 12 - 14 118 91 93 - 2 8 94 4 1 00 45 2 0 c
ATOM 0172 0 4 ' G B 12 - 1 05 7 91 858 - 30 205 1 00 3 37 0
ATOM 10173 0 3 ' G B 12 - 11 91 7 2 565 - 2 6 70 9 1 00 50 58 0
ATOM 10174 02 ' G B 12 - 9 82 4 91 531 - 2 8 11 9 1 00 49 78 0
ATOM 10175 CI ' G B 12 - 10 742 92 365 - 30 12 1 1 0 45 0 c
ATOM 10176 N9 G B 12 - 10 577 93 480 - 31 067 1 00 42 31
ATOM 0177 C8 G B 12 - 557 4 0.1 8 - 3 .1 870 1 00 46 8 c
ATOM 10178 Ί G B 12 - 11 134 94 95 9 -32 661 1 0 47 61
ATOM 10179 C G B 12 - 9 766 01 6 -32 397 1 00 45 3 6 c
ATOM 10180 C4 G B 12 - 9 4 3 4 1 3 -.3 .1 4 9 1 00 40 83 c
ATOM 10181 Ml G B 12 - 7 52 4 95 600 -32 396 1 00 45 80
ATOM 10182 C2 G B 12 - 7 28 6 94 668 - 3 42 3 1 00 43 73 c
ATOM 10183 3 G B 1 - 8 210 3 8 8 -.3 0 88 6 1 00 43 05 N
ATOM 10184 C6 G B 12 - 8 766 95 844 -32 955 1 00 44 94 c
ATOM 0185 0 G B 12 - 8 881 96 698 - 33 831 1 00 47 1 6 0
ATOM 10186 2 G B 12 - 6 010 94 580 - 31 011 1 00 43 52
ATOM 10187 0 5 ' C B 1 3 - 10 371 2 66 - 2 5 733 1 00 46 66 0
ATOM 10188 C4 ' C B 13 - 8 005 94 08 9 - 2 5 .3 64 1 0 44 2 6 c
ATOM 10189 C3 ' C B 13 - 7 895 5 551 - 2 4 97 1 1 00 42 02 c
ATOM 101 90 C2 ' C B 13 - 6 695 96 0.1 2 - 2 5 788 1 00 45 4 9 c
ATOM 101 91 P C B 13 - 11 87 9 9 .3 782 - 2 5 672 1 0 51 8 9 P
ATOM 101 92 OF1 c B 13 - 12 151 3 11 3 - 2 4 365 1 00 49 35 0
ATOM 01 3 OP2 C B 13 - 2 730 4 893 - 2 6 158 1 00 4 90 0
ATOM 101 94 C5 ' c B 13 ... y 352 93 463 - 2 5 159 1 00 39 87 c
ATOM 101 95 0 4 ' c B 13 - 7 682 4 097 - 2 6 777 1 00 44 32 0
ATOM 101 96 0 3 ' c B 13 - 7 758 743 - 2 .3 580 1 00 50 00 0
ATOM 101 97 02 ' c B 13 - 5 491 95 514 - 2 5 22 0 1 00 46 7 9 0
ATOM 101 8 CI ' c B 13 - 6 931 95 2 61 - 2 7 08 9 1 00 4 .1 74 c
ATOM 101 9 l c B 13 - 7 695 96 044 - 2 8 077 1 00 38 96 N
ATOM 102 00 C2 c B 1 3 - 6 995 96 870 - 2 8 92 9 1 00 43 07 c
ATOM 102 01 3 c B 13 - 7 666 97 58 - 2 9 865 1 00 45 1 6
ATOM 102 02 C c B 13 - 8 987 7 461 - 2 9 980 1 00 43 88 c
ATOM 102 03 C c B 1 3 - 9 744 96 62 0 - 2 9 133 1 00 38 8 6 c
ATOM 102 04 C6 c B 13 - 9 058 95 932 - 2 8 2 . 1 1 0 4 .3 96 c
ATOM 102 05 02 c B 13 - 5 771 96 94 0 - 2 8 783 1 00 49 41 0
ATOM 102 06 c B 13 - 9 582 8 166 -.3 0 934 1 00 45 65



ATOM 10207 05 ' G B 1 --7 ..350 98..201 -2 3 ..591 1 ..00 41 ..68 O

ATOM 10208 C4 ' G B 1 -5.,310 99..349 -2 4 .,056 1 ,.00 43..43 C

ATOM 10209 C3 ' G B 14 -5..823 100.,773 -24. 012 1 ..00 39,.78 C

ATOM 10210 C2 ' G B 1 --5..234 101.,354 -2 5 .,282 1 ..00 45..86 c

ATOM 0 1 P G B 14 -8.,275 97. 113 -22.,916 1 ,.00 46..27 P

ATOM 10212 O G B 14 -7 ..978 97.,112 -21..465 1 ..00 47 ,.67 0

ATOM 10213 OF2 G B 14 --9..660 97.,332 -2 3 ..413 1 ,.00 45,. 7 0

ATOM 0 4 C5 ' G B 14 -6.,017 98. 358 -2 3 .,173 1 ,.00 37 ..10 C

ATOM 10215 04 ' G B 14 -5..460 98..994 -2 5 .,462 1 ,.00 40..67 0

ATOM 10216 03 ' G B 14 --5..479 101.,479 —22 .835 1 ,.00 45,.94 0

ATOM 10217 02 ' G B 14 -.3.,850 101..607 -2 5 .,101 1 ,.00 48..12 0

ATOM 10218 CI ' G B 14 -5..391 100..170 -2 6 ..24 8 1 ,.00 45..00 c

ATOM 02 G B 4 -6. 611 100.,315 -27 .065 1 ,.00 43 ,.1 N

ATOM 10220 C8 G B 1 --7 ..839 9 ..730 -2 6 ..892 1 ..00 42 ..50 c

ATOM 10221 7 G B 1 -8.,697 100..088 -2 7 .,801 1 ,.00 41 ..24 N

ATOM 10222 C5 G B 14 -8..023 100.,977 -2 8 .613 1 ..00 38,.78 C

ATOM 10223 C G B 1 --6..728 101.,111 -2 8 .,165 1 ..00 40..43 c

ATOM 10224 G B 14 -7 ,,419 102. 474 -30.,305 1 ,.00 42 ..57 N

ATOM 10225 C2 G B 14 -6..142 102.,523 -29. 762 1 ..00 48,.09 C

ATOM 10226 N 3 G B 14 --5..754 101.,864 -2 8 .685 1 ,.00 45,.32 N

ATOM 0 27 C 6 G B 14 -8.,448 101. 704 -29.,760 1 ,.00 39..30 C

ATOM 10228 0 6 G B 14 - ..547 101.,686 -30.,310 1 ,.00 42 ..73 O

ATOM 10229 2 G B 14 --5..242 103.,302 -30. 362 1 ,.00 47 ,.42 N

ATOM 10230 0 ' C B 1 -6,,088 .103..886 -2.3.,248 1 ,.00 44 ..27 O

ATOM 10231 C4 ' C B 15 -4 ..570 105..32 9 -2 4 .,448 1 ,.00 47 ..17 C

ATOM 102 32 C3 ' C B 5 -5. 489 10 6 .,544 -24 .486 1 ,.00 42 ,.70 C

ATOM 10233 C2 ' c B 1 -5.,413 . 0 ..943 -2 5 .,943 1 ,.00 44 ..90 C

ATOM 10234 P c B 15 ... g _,455 102..660 -22.,318 1 ,.00 43..30 P

ATOM 10235 OP1 c B 5 -6. 165 102.,970 -20. 901 1 ,.00 39 ,.60 O

ATOM 10236 OP2 c B 15 --7 .,787 102.,200 -22.,721 1 ..00 40..36 O

ATOM 10237 C5 ' c B 15 -4 .,763 104 .377 -2 3 .,296 1 ,.00 46 ..71 C

ATOM 10238 04 ' c B 15 -4 ..8.14 104.,661 -2 5 .7.1 9 1 ..00 44 ,.94 0

ATOM 10239 03 ' c B 15 --5..034 107 ..565 -2 3 ..637 1 ..00 43..90 0

ATOM 10240 02 ' c B 1 -4 ,,169 .107 .582 -2 6 .,166 1 ,.00 42 ..30 0

ATOM 10241 CI ' c B 15 -5...38 9 105.,572 -2 6 .627 1 ..00 46, 0 c

ATOM 10242 l c B 15 --6..752 105.,104 -2 6 .979 1 ,.00 45,.18 N

ATOM 0 43 C2 c B 1 -7 ,,285 .105. 533 -2 8 .,195 1 ,.00 46.. 7 c

ATOM 102 4 3 c B 15 -8.,524 105.,138 -2 8 .,562 1 ,.00 42 ..45

ATOM 10245 C4 c B 5 -9. 232 104.,346 -27 .768 1 ,.00 4.1 ,.90 C

ATOM 10246 C c B 1 -8,,725 .103. 870 -26.,522 1 ,.00 37 ..55 C

ATOM 10247 C 6 c B 15 -7 ,,488 104 ..272 -2 6 .,171 1 ,.00 40..88 C

ATOM 10248 02 c B 5 -6. 596 10 6 .,283 -28. 902 1 ,.00 47 ,.00 0

ATOM 10249 N 4 c B 15 -10.,455 103.,999 -2 8 .,186 1 ..00 36..91 N

ATOM 10250 05 ' u B 16 ... g _,570 109..461 -2 4 .,045 1 ,.00 46..28 0

ATOM 102 1 C4 ' υ B 16 -6..2.17 110.,885 -2 5 .976 1 ..00 4.3,.61 c

ATOM 10252 C3 ' u B 1 --7 ..514 Ill .,654 -2 5 .,782 1 ..00 48..85 c

ATOM 10253 C2 ' u B 16 -8.,029 l .730 -2 7 .,195 1 ,.00 43..44 c

ATOM 102 54 P υ B 16 -6..055 108.,524 867 1 ..00 47 ,.87 P

ATOM 10255 OF1 u B 1 --5..246 109.,329 -21 .909 1 ,.00 44 ,.55 0

ATOM 10256 OP2 u B 16 -7 .,145 .107 .709 -22.,304 1 ,.00 47 ..66 0

ATOM 10257 C 5 ' u B 16 -5.,628 110.,228 -2 4 .,767 1 ,.00 45..17 c

ATOM 10258 04 ' u B 1 --6..551 109.,898 -2 6 .972 1 ,.00 45,.22 0

ATOM 10259 03 ' u B 16 -7 ,,312 112 .933 -2 5 .,218 1 ,.00 50..60 0

ATOM 102 60 02 ' u B 16 -7 .,229 112.,672 -2 7 .,880 1 ,.00 46..59 0

ATOM 10261 CI ' u B -7 .665 110.,336 -27 .7.14 1 ,.00 47 ,.1 c

ATOM 102 62 N l u B 16 -8.,759 . 0 ..34 9 -27.,523 1 ,.00 43..99 N

ATOM 10263 C2 u B 16 -9.,770 109..275 -2 8 .,457 1 ,.00 45..64 c

ATOM 10264 3 u B ~10. 724 108.,322 -28. 172 1 ,.00 43 ,.90 N

ATOM 10265 C u B 1 -10.,766 107 .,462 -2 7 ..095 1 ..00 44 ..87 c

ATOM 10266 C u B 16 -9.,672 107. 591 -2 6 .,203 1 ,.00 40..01 C

ATOM 10267 C 6 υ B 16 -8..744 108.,505 -2 6 .444 1 ..00 42 ,.45 C

ATOM 10268 02 u B 1 -9..836 110.,006 -2 9 .,443 1 ..00 49..51 O

ATOM 10269 04 u B 16 - .,696 .106. 654 -2 6 .,982 1 ,.00 44 ..52 0



ATOM 10270 05 ' U B 17 --9 706 113 677 -25 142 1 00 37 80 O
ATOM 10271 C4 ' U B 17 --10 972 114 598 -2 6 979 1 00 43 8 C
ATOM 10272 C3 ' υ B 17 -12 361 1 4 708 -26 360 1 0 40 48 C
ATOM 10273 C2 ' u B 17 -13 198 114 283 -27 549 1 00 41 36 c
ATOM 10274 P u B 17 -8 407 113 559 -24 232 1 00 46 63 P
ATOM 10275 O υ B 17 -7 851 1 4 880 -23 900 1 0 47 33 0
ATOM 10276 OF2 u B 17 --8 80 112 632 -23 151 1 00 43 80 0
ATOM 0 77 C5 ' u B 17 -9 757 114 682 -26 107 1 00 43 24 C
ATOM 10278 04 ' u B 17 --11 026 113 342 -27 705 1 00 47 42 0
ATOM 10279 03 ' u B 17 -1 670 116 025 -25 900 1 00 41 2 0
ATOM 10280 02 ' u B 17 -13 134 1 310 -28 520 1 00 44 97 0
ATOM 102 81 CI ' u B 17 -12 369 113 107 -28 088 1 00 41 1 c
ATOM 102 82 in. u B 7 -12 846 830 -27 518 1 00 44 02

ATOM 10283 C2 u B 17 -14 079 111 413 -27 997 1 00 44 11 c
ATOM 10284 3 u B 17 -14 560 110 262 -27 463 1 00 39 28
ATOM 102 85 C4 υ B 17 -13 972 109 536 -26 479 1 0 37 2 c
ATOM 10286 C5 u B 17 -12 707 110 025 -26 002 1 00 38 65 c
ATOM 102 87 C6 u B 17 -12 195 1 135 -26 527 1 00 38 74 c
ATOM 102 88 02 υ B 17 -14 714 112 002 -28 845 1 0 42 26 0
ATOM 10289 04 u B 17 -1 570 108 540 -26 118 1 00 41 81 0
ATOM 10290 05 ' G B 18 - 210 116 31 7 -25 856 1 00 38 06 0
ATOM 102 91 C4 ' G B 18 -16 473 116 963 -27 848 1 00 43 01 c
ATOM 10292 C3 ' G B 18 -1 877 117 039 ... 231 1 00 3 62 c
ATOM 10293 C2 ' G B 18 -18 687 116 195 -28 191 1 00 3 68 c
ATOM 102 94 P G B 18 -13 925 116 360 -24 909 1 00 39 20 P
ATOM 10295 OP1 G B 8 -13 696 117 757 -24 570 1 00 48 09 0
ATOM 10296 OP2 G B 18 -14 169 1 424 -23 802 1 00 44 04 0
ATOM 10297 C5 ' G B 18 -1 303 117 234 -2 6 941 1 00 43 77 c
ATOM 102 98 04 ' G B 8 -16 384 115 6 -28 365 1 00 42 88 0
ATOM 10299 03 ' G B 18 -18 367 118 360 -27 108 1 00 43 83 0
ATOM 10300 02 ' G B 18 -18 941 116 911 -2 9 391 1 00 44 1 0
ATOM 10301 CI ' G B 18 -17 688 1 5 081 -28 509 1 0 42 54 c
ATOM 10302 N9 G B 18 -17 838 113 974 -27 568 1 00 40 73
ATOM 10303 C8 G B 18 -17 018 113 609 -26 532 1 00 42 c
ATOM 10304 Ί G B 18 -17 468 112 561 -25 884 1 0 43 1

ATOM 10305 C G B o -18 666 112 264 -26 525 1 00 42 06 c
ATOM 10306 C4 G B 18 - 8 917 113 141 -27 559 1 00 4 c
ATOM 10307 Ml G B 18 -2 0 673 111 327 -27 165 1 00 38 66
ATOM 10308 C2 G B 8 -20 8 112 259 -28 4 1 00 3 59 c
ATOM 10309 3 G B 18 -19 958 113 214 -28 413 1 00 3 57 N
ATOM 10310 C6 G B 18 -19 601 111 249 -2 6 285 1 00 39 8 c
ATOM 03 0 G B 8 -19 560 110 375 -25 431 1 00 40 58 0
ATOM 10312 2 G B 18 -21 905 112 158 -28 910 1 00 37 51

ATOM 10313 05 ' G B 19 -20 673 118 075 -2 6 096 1 00 1 91 0
ATOM 10314 C4 ' G B 19 606 1 7 414 -27 372 1 0 38 0 c
ATOM 10315 C3 ' G B 19 -23 553 117 346 -26 181 1 00 33 34 c
ATOM 10316 C2 ' G B 19 -24 253 116 022 -26 419 1 00 3 07 c
ATOM 10317 P G B 19 -19 276 1 8 795 -25 848 1 0 43 96 P
ATOM 10318 OF1 G B 19 -19 464 120 245 -25 895 1 00 42 48 0
ATOM 10319 OP2 G B 1 - 8 717 118 213 -24 619 1 00 45 3 0
ATOM 10320 C5 ' G B 19 -21 415 118 326 -27 262 1 00 38 83 c
ATOM 10321 04 ' G B 19 — '2 157 116 046 ... 546 1 00 40 69 0
ATOM 10322 03 ' G B 1 -24 431 118 466 -26 097 1 00 42 61 0
ATOM 10323 02 ' G B 19 -25 217 116 146 -27 453 1 00 39 48 0
ATOM 10324 C ' G B -23 088 115 169 -26 957 1 00 39 22 c
ATOM 10325 l G B 1 -23 446 111 112 -24 200 1 00 40 32 N
ATOM 10326 9 G B 19 -22 405 114 458 -25 870 1 00 36 58
ATOM 1032 7 C8 G B -21 287 114 792 -25 152 1 00 34 76 c
ATOM 10328 7 G B 19 -21 035 113 913 -24 248 1 00 37 01

ATOM 10329 C G B 19 -22 027 112 940 -24 387 1 00 38 19 c
ATOM 10330 C6 G B 19 304 1 1 715 -23 712 1 0 41 28 c
ATOM 10331 0 G B 19 -21 704 111 163 -22 785 1 00 44 61 0
ATOM 10332 C2 G B 19 -24 221 1 594 -25 229 1 00 40 29 c



ATOM 10333 2 G B 19 -2 5 ..302 110..897 -2 5 ..608 1 ..00 40..10

ATOM 10334 3 G B 19 --2 3 .,972 112..700 -2 5 .,854 1 ,.00 42 ..39

ATOM 10335 C4 G B 9 .884 113.,301 -2 5 ...366 1 ..00 37 ,.86 C

ATOM 10336 05 ' C B 20 -2 6 ..430 117 ..666 -24..845 1 ..00 33..29 O
ATOM 10337 C4 ' C B 20 -2 7 .,560 115. 774 -2 3 .,959 1 ,.00 39..00 C

ATOM 10338 C3 ' C B 20 -2 8 ..305 115.,189 .793 1 ..00 42 ,.73 c
ATOM 10339 C2 ' c B 20 -2 8 ..362 113.,712 -2 3 ..149 1 ,.00 41 ,.78 c
ATOM 10340 P C B 20 -2 5 .,305 118. 770 -24.,773 1 ,.00 36..32 P

ATOM 10341 OP1 c B 20 -2 5 ..908 120.,110 -2 4 ..906 1 ,.00 41 ..82 0

ATOM 10342 OF2 c B 20 -24 ..577 118.,537 -2 3 ..517 1 ,.00 35,.32 0
ATOM 10343 C ' c B 20 -26.,919 117 ..092 -2 3 .,666 1 ,.00 33.. 5 c
ATOM 10344 04 ' c B 20 -2 6 ..558 114 ..754 -2 4 ..287 1 ,.00 37 ..05 0
ATOM 10345 03 ' c B 20 -29. 560 115.,797 -2 2 .603 1 ,.00 45 ,.95 0
ATOM 10346 02 ' c B 20 -2 9 ..369 113..474 -24.,111 1 ..00 42 ..60 0

ATOM 10347 CI ' c B 20 -2 6 .,97 5 113..504 -2 3 .,781 1 ,.00 37 ..36 c
ATOM 10348 Nl c B 20 -2 6 ..004 113.,076 .749 1 ..00 38,.45

ATOM 10349 C2 c B 20 -2 6 ..146 Ill ..824 - 2 2 ..134 1 ..00 39..28 c
ATOM 10350 3 c B 20 -2 5 .,286 l .489 -21.,167 1 ,.00 40..34

ATOM 103 1 C4 c B 20 -24..315 112.,312 -2 0 ..793 1 ..00 39,.55 c
ATOM 10352 C c B 20 -24 ..130 113.,589 -21 ..371 1 ,.00 36,.34 c
ATOM 10353 C 6 c B 20 -2 5 .,008 113. 926 -22.,334 1 ,.00 43.. c
ATOM 103 54 02 c B 20 -2 7 ..038 Ill .,021 -22..461 1 ,.00 40..72 0

ATOM 10355 4 c B 20 -2 3 ..517 Ill .,870 -19..831 1 ,.00 43,.10 N

ATOM 10356 0 ' G B 21 -30.,181 114 ..796 -20.,389 1 ,.00 40..37 O

ATOM 10357 C4 ' G B 21 -30..794 112..497 -2 0 ..132 1 ,.00 45..93 c
ATOM 10358 C3 ' G B 2 -30. 912 112.,616 -18. 625 1 ,.00 45 ,.42 c
ATOM 10359 C2 ' G B 21 -30.,054 Ill ..470 -18.,140 1 ,.00 43..18 c
ATOM 10360 P G B 21 -30.,048 116..195 -21.,129 1 ,.00 46..13 P

ATOM 10361 OP1 G B 2 -31. 404 1 .,779 - .265 1 ,.00 52 ,.92 0
ATOM 10362 OP2 G B 21 -2 8 ..975 116..968 -2 0 .,498 1 ..00 41 ..23 0

ATOM 10363 C5 ' G B 21 -31.,012 113. 772 -2 0 .,894 1 ,.00 40..12 c
ATOM 103 64 04 ' G B 21 -29..439 112.,020 -2 0 ...34 6 1 ..00 44 ,.04 0

ATOM 10365 03 ' G B 21 -32..246 112..483 -18..196 1 ..00 48.. 4 0
ATOM 10366 02 ' G B -30.,768 110. 270 -18.,32 3 1 ,.00 45..83 0

ATOM 10367 CI ' G B 21 -2 8 ..92 5 I l .,491 -19..153 1 ..00 39,.58 c
ATOM 10368 G B 21 -27 ..800 112.,351 -18..735 1 ,.00 45,.24 N

ATOM 10369 C8 G B -2 7 .,487 113. 609 - .,207 1 ,.00 36...33 c
ATOM 10370 7 G B 21 -2 6 ..400 114 .,072 -18.,664 1 ,.00 38..37

ATOM 10371 C5 G B 2 -25. 965 113.,078 -17 .788 1 ,.00 39 ,.24 c
ATOM 10372 C4 G B 21 -26.,823 112 ..012 - 7 .,82 6 1 ,.00 39..55 c
ATOM 10373 l G B 21 -2 4 .,798 Ill ..818 -16.,214 1 ,.00 40..40

ATOM 10374 C2 G B 2 -25. 721 110.,814 -16. .32 9 1 ,.00 45 ,.49 C
ATOM 10375 N 3 G B 21 -2 6 ..766 110..860 -17 ..142 1 ..00 44 ..76

ATOM 10376 C 6 G B 21 -2 4 .,845 113..015 -16.,921 1 ,.00 39..99 C
ATOM 10377 0 6 G B 21 -2 3 ..962 113.,858 -16..737 1 ..00 4.1 ,.94 O

ATOM 10378 2 G B 21 -2 5 ..528 109..724 -15.,577 1 ..00 43..82

ATOM 10379 05 ' U B 22 -32.,259 112 .840 -15.,698 1 ,.00 46...30 O

ATOM 10380 C4 ' υ B 22 -31..422 I l .,082 -14 ..264 1 ..00 46,.05 C
ATOM 10381 C3 ' U B 22 -31..438 112.,029 -13..068 1 ,.00 49,.47 c
ATOM 10382 C2 ' U B 22 -30.,057 l .841 -12.,461 1 ,.00 50..75 C
ATOM 10383 P U B 22 -32..841 113.,429 -17 .,058 1 ,.00 40..51 P

ATOM 10384 OF1 U B 22 -34..318 113.,216 -17 ..086 1 ,.00 56,.75 0
ATOM 10385 OP2 U B 0 -32.,267 114 ..762 - 7 .,284 1 ,.00 42 ..94 0

ATOM 10386 C 5 ' U B 22 -32.,349 Ill ..454 -15.,395 1 ,.00 44 ..07 c
ATOM 10387 04 ' U B 22 -30. 036 .,084 -14 .7 9 1 ,.00 40 ,.03 0

ATOM 10388 03 ' U B 0 -32.,472 Ill ..704 -12.,155 1 ,.00 54 ..90 0
ATOM 10389 02 ' U B 22 -30.,053 110..678 -11 .,64 5 1 ,.00 50..96 0

ATOM 10390 CI ' U B 22 -29. 196 .,581 -13. 703 1 ,.00 46 ,.49 c
ATOM 10391 N l U B 22 -2 8 ..541 112..800 -14 .,227 1 ..00 48.. 1

ATOM 10392 C2 U B 22 -2 7 .,351 113. 147 -13.,648 1 ,.00 43..20 c
ATOM 10393 .3 υ B 22 -2 6 ..742 1 4 .,236 -14 ..192 1 ..00 38,.43

ATOM 10394 C4 u B 22 -2 7 .,200 115.,019 -15..236 1 ..00 36..20 c
ATOM 10395 C u B 22 -2 8 .,445 114. 617 -15.,792 1 ,.00 37 ..07 c



ATOM 10396 C U B 22 -2 9 ..063 113.,537 -15..278 1 ,.00 46..06 c
ATOM 10397 02 U B 22 --2 6 .,882 112. 511 -12.,72 3 1 ,.00 48..09 0

ATOM 10398 04 υ B 22 -2 6 ..518 115.,980 -15. 593 ..00 37 ,.49 0

ATOM 10399 05 ' U B 23 -32..233 113.,201 -10.,175 1 ,.00 48..66 0
ATOM 10400 C4 ' U B 23 -30.,732 112 .712 -8.,399 1 ,.00 49.,57 C

ATOM 10401 C3 ' υ B 23 -30..846 1 4 .,084 -7 .773 ..00 48,.24 c
ATOM 10402 C2 ' u B 23 -2 9 ..392 114 .,512 -7 .635 1 ,.00 51 ,.47 c
ATOM 10403 P u B 23 -33.,239 112 .837 - .,331 1 ,.00 50.,23 P

ATOM 104 04 OP1 u B 23 -34..414 112.,208 -10..697 1 ,.00 59..95 0

ATOM 10405 OF2 u B 23 -3 3 ..413 114 .,019 -12..193 1 ,.00 52 ,.04 0
ATOM 10406 C ' u B 23 -31.,931 112 .261 -9.,173 1 ,.00 45..15 c
ATOM 10407 04 ' u B 23 -2 9 ..597 112.,824 - ..292 1 ,.00 50..80 0
ATOM 104 08 03 ' u B 23 -31. 559 114 .,053 -6. 541 1 ,.00 56 ,.87 0
ATOM 10409 02 ' u B 23 -2 8 ..826 113.,915 -6.,486 1 ,.00 56..88 0

ATOM 10410 CI ' u B 2 3 -2 8 .,749 113. 860 -8.,865 1 ,.00 49..31 c
ATOM 10411 l υ B 23 -2 8 ..546 1 4 .,788 - .997 1 ..00 43,.66

ATOM 10412 C2 u B 23 -2 7 ..362 115.,486 -10.,091 1 ,.00 43..00 c
ATOM 10413 3 u B 23 -2 7 .,238 116. 331 - .,160 1 ,.00 38.,05

ATOM 10414 C4 υ B 23 -2 8 .185 116.,537 -12 .145 1 ..00 40,.27 c
ATOM 10415 C u B 23 -2 9 .397 115.,803 -11 ..990 1 ,.00 39,.85 c
ATOM 10416 C 6 u B 23 -29.,525 114. 968 -10.,948 1 ,.00 45.,82 c
ATOM 10417 02 u B 23 -2 6 .,467 115.,382 - ..290 1 ,.00 50..38 0

ATOM 10418 04 u B 23 -27 .92 7 117 .,304 -13. 066 1 ,.00 41 ,.05 0
ATOM 10419 0 ' u B 24 -31.,713 116. .369 -5.,657 1 ,.00 60..45 0

ATOM 10420 C4 ' u B 24 -30.,375 117 .,521 -4 .,049 1 ,.00 55..81 c
ATOM 10421 C3 ' u B 24 -30. 955 118.,909 -4 .279 1 ,.00 49 ,.01 c
ATOM 10422 C2 ' u B 24 -29.,703 1 ..72 9 -4 .,530 1 ,.00 53..32 c
ATOM 10423 P u B 24 -32.,638 115. 203 ... g _,176 1 ,.00 53.. 8 P

ATOM 10424 OP1 u B 24 -33. 444 114 .,866 -4 .988 1 ,.00 59 ,.65 0
ATOM 10425 OP2 u B 24 -33.,382 115.,564 -7 .,391 1 ,.00 48..46 0

ATOM 10426 C5 ' u B 24 -31.,294 116. 370 -4 .,309 1 ,.00 56..83 c
ATOM 10427 04 ' υ B 24 -29. 270 1 7 .,448 -4 .975 1 ..00 49,.15 0

ATOM 10428 03 ' u B 24 -31.,715 119.,359 -3.,172 1 ,.00 61 ..18 0
ATOM 10429 02 ' u B 24 -29.,000 119. 922 -3.,314 1 ,.00 54 .,84 0

ATOM 10430 CI ' υ B 24 -2 8 .874 118.,745 -5. .34 5 1 ..00 56,.24 c
ATOM 10431 l u B 24 -2 9 .048 118.,878 -6..810 1 ,.00 51 ,.19 N

ATOM 10432 C2 u B 24 -2 8 .,379 119. 897 -7 .,440 1 ,.00 49.,69 c
ATOM 10433 3 u B 24 -2 8 .,529 119.,941 -8..799 1 ,.00 50..89

ATOM 104 34 C4 u B 24 -29. 251 1 .,062 -9. 583 1 ,.00 46 ,.92 c
ATOM 10435 C u B 24 -29.,909 118. 032 -8.,857 1 ,.00 43..91 c
ATOM 10436 C 6 u B 24 -2 9 .,778 117 .969 -7 .,529 1 ,.00 46..56 c
ATOM 10437 02 u B 24 -27 .706 12 0 .,705 -6. 838 1 ,.00 54 ,.38 0
ATOM 10438 0 u B 24 -2 9 .,283 119.,228 -10.,800 1 ,.00 46..17 0

ATOM 10439 05 ' u B 25 -31.,784 121 .870 -3.,668 1 ,.00 55..40 0
ATOM 10440 C4 ' υ B 25 -29. 987 12 3 .,485 -3. 438 1 ..00 58,.15 c
ATOM 10441 C3 ' u B 25 -30.,736 124.,629 -4 .,117 1 ,.00 5 ..37 c
ATOM 0442 C2 ' u B 25 -29.,702 125. 145 -5 .,109 1 ,.00 57 .,03 c
ATOM 10443 P υ B 25 -32. 702 12 0 .,634 -3. 251 1 ..00 57 , P
ATOM 10444 OF1 u B 25 -3 3 .077 12 0 .,818 -1 .843 1 ,.00 64 ,.10 0

ATOM 10445 OP2 u B 25 -33.,740 120. 456 -4 .,293 1 ,.00 45.,26 0
ATOM 10446 C 5 ' u B 2 5 -30.,840 122.,428 -2.,769 1 ,.00 55..12 c
ATOM 10447 04 ' u B 25 -2 9 .185 122.,908 -4 .505 1 ,.00 56,.13 0
ATOM 10448 03 ' u B 25 -31.,181 125. 603 -3.,196 1 ,.00 56..34 0

ATOM 10449 02 ' u B 2 5 -2 8 .,688 125.,880 -4 .,439 1 ,.00 55..39 0
ATOM 10450 CI ' u B 25 -29. 072 12 3 .,835 -5. 576 1 ,.00 56 ,.10 c
ATOM 104 51 N l u B 25 -29.,738 123. 274 -6.,785 1 ,.00 47 ..32 N
ATOM 10452 C2 u B 25 -2 9 .,323 123. 706 -8.,027 1 ,.00 47 ..52 c
ATOM 10453 3 u B 25 -29. 969 12 3 .,147 -9. 088 1 ,.00 44 ,.01
ATOM 104 54 C u B 25 -30.,953 122.,169 -9.,048 1 ,.00 50..41 c
ATOM 10455 C u B 25 -31.,331 121 .770 -7 .,730 1 ,.00 46..61 c
ATOM 10456 C 6 υ B 25 -30. 727 122.,332 -6. 685 1 ..00 49,.16 c
ATOM 10457 02 u B 25 -2 8 .,447 124.,535 -8.,183 1 ,.00 48..91 0
ATOM 10458 04 u B 25 -31.,445 121 .707 -10.,093 1 ,.00 49.,7 0



ATOM 1 0 4 5 9 0 5 ' A B 2 6 - 3 1 .. 7 7 4 1 2 7 .. 5 9 6 - 4 .. 6 0 3 1 .. 0 0 5 6 .. 1 9 O
ATOM 1 0 4 6 0 C4 ' A B 2 6 --3 0 ., 2 7 0 1 2 9 .. 2 5 2 - 5 ., 4 4 5 1 ,. 0 0 5 8 .. 8 9 C
ATOM 1 0 4 6 1 C3 ' A B 2 6 - 3 1 .. 4 8 1 2 9 ., 8 1 7 - 6 . 2 6 2 1 ,. 0 0 5 4 , C
ATOM 1 0 4 62 C2 ' A B 2 6 -30. . 7 5 2 1 3 0 . 0 6 7 - 7 . 6 1 2 1 .. 0 0 5 4 .. 8 6 c
ATOM 1 0 4 6 3 P A B 2 6 -32 ., 3 9 4 1 2 6 . 6 0 7 - .3 ., 5 3 7 1 ,. 0 0 6 0 ., 5 1 P
ATOM 1 0 4 6 4 O A B 2 6 -32 .. 5 7 3 1 2 7 ., 3 4 3 - 2 . 2 7 6 1 ,. 0 0 6 ,. 5 1 0
ATOM 1 0 4 6 5 OF2 A B 2 6 - 3 3 .. 5 7 6 1 2 5 ., 9 5 0 - 4 . 1 5 2 1 ,. 0 0 5 5 ,. 0 2 0
ATOM 1 0 4 6 6 C5 ' A B 2 6 - 3 0 ., 6 6 3 1 2 8 . 4 0 4 - 4 ., 2 6 9 1 ,. 0 0 5 8 ., 7 7 c
ATOM 1 0 4 6 7 0 4 ' A B 2 6 - 2 9 .. 5 2 6 1 2 8 . 4 4 6 - . 3 9 7 1 ,. 0 0 5 5 .. 8 5 0
ATOM 1 0 4 6 8 0 3 ' A B 2 6 -32 .. 0 1 7 1 3 0 ., 9 5 8 - 5 . 6 6 6 1 ,. 0 0 6 1 ,. 1 7 0
ATOM 1 0 4 6 9 0 2 ' A B 2 6 - 2 9 ., 9 4 2 3 1 . 2 3 1 - 7 ,, 5 8 6 1 ,. 0 0 5 9 .. 8 8 0
ATOM 1 0 4 7 0 CI ' A B 2 6 - 2 9 .. 8 3 5 1 2 8 . 8 4 2 - 7 . 7 1 1 1 ,. 0 0 5 4 .. 6 9 c
ATOM 1 0 4 7 1 9 A B 2 6 - 3 0 . 5 6 3 1 2 7 ., 7 4 6 - 8 . .35 8 1 ,. 0 0 4 7 ,. 7
ATOM 1 0 4 7 2 C8 A B 2 6 - 3 1 .. 3 8 6 1 2 6 . 8 0 7 - 7 .. 7 9 4 1 .. 0 0 4 8 .. 2 9 c
ATOM 1 0 4 7 3 7 A B 2 6 - 3 1 ., 9 4 7 1 2 6 . 0 1 4 - 8 ., 6 6 9 1 ,. 0 0 4 7 .. 1 4 N
ATOM 1 0 4 7 4 C5 A B 2 6 - 3 1 .. 4 7 6 1 2 6 ., 4 7 9 - . 8 9 5 1 ,. 0 0 4 7 ,. 5 6 c
ATOM 1 0 4 7 5 C4 A B 2 6 -30. . 6 3 3 1 2 7 . 5 5 8 - 9 . 7 0 1 1 .. 0 0 4 6 .. 6 2 c
ATOM 0 4 6 A B 2 6 - 3 1 ., 0 4 2 1 2 6 . 7 7 3 - 1 2 ., 1 9 0 1 ,. 0 0 5 0 ., 3 N
ATOM 1 0 4 7 7 C2 A B 2 6 - 3 0 .. 2 5 9 1 2 7 ., 7 9 9 - 1 1 . 8 3 4 1 ,. 0 0 5 1 ,. 6 6 c
ATOM 1 0 4 7 8 3 A B 2 6 - 2 9 .. 9 8 0 1 2 8 ., 2 7 1 - 1 0 . 62 3 1 ,. 0 0 4 6 ,. 7 7 N
ATOM 0 4 7 9 C6 A B 2 6 - 3 1 ., 682 1 2 6 . 0 7 7 - ., 2 3 2 1 ,. 0 0 4 9 ., 5 1 C
ATOM 1 0 4 8 0 6 A B 2 6 -32 .. 4 6 2 1 2 5 . 0 6 8 - 1 1 . 6 3 0 1 ,. 0 0 5 2 .. 1 1
ATOM 1 0 4 8 1 0 5 ' G B 2 7 - 3 3 .. 902 1 3 1 ., 4 7 0 - 7 . 2 5 2 1 ,. 0 0 4 8 ,. 9 6 O
ATOM 1 0 4 8 2 C4 ' G B 2 7 - 3 3 ., 4 9 8 1 3 2 . 5 5 9 - 9 ., 3 6 5 1 ,. 0 0 5 4 .. 3 3 C
ATOM 1 0 4 8 3 C3 ' G B 2 7 - 3 4 .. 9 4 8 1 3 2 . 4 4 1 - . 8 1 3 1 ,. 0 0 5 6 .. 4 8 C
ATOM 0 4 8 4 C2 ' G B 2 7 - 3 4 . 7 8 1 1 3 1 ., 9 7 7 - 1 . 2 4 9 1 ,. 0 0 5 9 ,. 4 9 C
ATOM 1 0 4 8 5 P G B 2 7 - 3 3 ., 6 1 8 3 1 . 1 9 6 - 5 ., 7 1 5 1 ,. 0 0 6 5 .. 7 .1 P
ATOM 1 0 4 8 6 OP1 G B 2 7 - 3 3 ., 8 1 7 1 3 2 . 4 9 0 - 5 ., 0 0 1 1 ,. 0 0 7 0 .. 6 8 0
ATOM 1 0 4 8 7 OP2 G B 2 7 - 3 4 . 4 1 .3 0 ., 0 4 2 - 5 . 2 4 2 1 ,. 0 0 5 5 ,. 1 4 0
ATOM 1 0 4 8 8 C5 ' G B 2 7 - 3 3 . 2 4 1 1 3 2 . 5 4 6 - 7 . 8 9 1 1 .. 0 0 5 5 .. 0 8 c
ATOM 1 0 4 8 9 0 4 ' G B 2 7 -32 ., 8 6 4 1 3 1 . 4 0 4 - 9 ., 9 6 6 1 ,. 0 0 6 3 .. 5 9 0
ATOM 1 0 4 9 0 0 3 ' G B 2 7 - 3 .. 6 7 6 1 .3 .3 ., 6 6 0 - . 6 9 1 1 ,. 0 0 7 0 ,. 3 0 0
ATOM 1 0 4 9 1 0 2 ' G B 2 7 - 3 .. 3 9 7 1 3 3 . 0 6 4 - 1 2 . 0 5 7 1 .. 0 0 6 3 .. 4 8 0
ATOM 1 0 4 92 C ' G B 2 7 - 3 3 ., 5 7 5 1 3 1 . 0 3 0 - ., 1 2 8 1 ,. 0 0 6 ., 1 2 c
ATOM 1 0 4 9 3 9 G B 2 7 - 3 4 .. 0 4 6 1 2 9 ., 6 3 5 - 1 1 . 0 3 3 1 ,. 0 0 5.3 ,. 6 3
ATOM 1 0 4 9 4 C8 G B 2 7 - 3 4 .. 4 2 9 1 2 8 ., 9 4 6 - 9 . 9 1 0 1 ,. 0 0 52 ,. 3 3 c
ATOM 1 0 4 9 5 7 G B 2 7 - 3 4 ., 8 9 7 1 2 7 . 7 6 1 - 1 0 ., 1 8 7 1 ,. 0 0 5 7 ., 7 2 N
ATOM 1 0 4 9 6 C5 G B 2 7 - 3 4 .. 8 2 7 1 2 7 . 6 7 9 - 1 1 . 5 7 9 1 ,. 0 0 5 2 .. 1 7 c
ATOM 1 0 4 9 7 C4 G B 2 7 - 3 4 . .32 6 1 2 8 ., 8 3 4 - 1 2 . 1 2 2 1 ,. 0 0 5 1 ,. 9 8 c
ATOM 1 0 4 9 8 Nl G B 2 7 - 3 4 ., 9 8 1 1 2 6 . 9 5 4 - 1 3 ., 7 9 8 1 ,. 0 0 5 1 .. 5 8 N
ATOM 1 0 4 9 9 C2 G B 2 7 - 3 4 ., 4 5 2 1 2 8 . 1 3 9 - 1 4 ., 2 4 8 1 ,. 0 0 4 9 .. 5 7 c
ATOM 1 0 5 0 0 3 G B 2 7 - 3 4 . 1 2 9 ., 1 3 0 - 1 3 . 4 3 3 1 ,. 0 0 5 1 ,. 8 2
ATOM 1 0 5 0 1 C G B 2 7 - 35 .. 1 9 8 1 2 6 . 6 3 4 - 1 2 . 4 5 6 1 .. 0 0 5 0 .. 7 8 c
ATOM 1 0 5 0 2 0 6 G B 2 7 - 3 5 ., 6 6 2 1 2 5 . 5 2 7 - 1 2 ., 1 5 2 1 ,. 0 0 5 9 .. 5 7 0
ATOM 1 0 5 0 3 2 G B 2 7 - 3 4 .. 3 1 2 8 ., 2 5 5 - 1 5 . 5 8 4 1 ,. 0 0 4 7 ,. 6 8
ATOM 1 0 5 0 4 P A B 2 8 - 3 7 . 2 8 5 1 3 3 . 7 0 8 - 9 . 4 7 0 1 .. 0 0 6 5 .. 1 0 P
ATOM 10505 OP1 A B 2 8 - 3 7 ., 9 5 6 1 3 2 . 4 0 4 - 9 ., 62 5 1 ,. 0 0 6 6 ., 6 3 0
ATOM 1 0 5 0 6 OP2 A B 2 8 - 3 7 . 7 7 0 1 .3 ., 8 0 1 - 1 0 . .34 9 1 ,. 0 0 5 8 ,. 8 9 0
ATOM 1 0 5 0 7 0 5 ' A B 2 8 - 3 7 .. 4 3 6 1 3 4 ., 1 0 3 - 7 .. 9 4 1 1 ,. 0 0 6 3 ,. 9 7 0
ATOM 1 0 5 0 8 C5 ' A B 2 8 - 3 6 ., 9 3 4 3 3 . 2 6 9 - 6 ., 8 9 7 1 ,. 0 0 6 4 ., 8 2 c
ATOM 1 0 5 0 9 C4 ' A B 2 8 - 3 7 . 6 7 4 1 3 3 . 5 0 1 - 5 . 5 9 7 1 ,. 0 0 7 5 .. 4 3 c
ATOM 1 0 5 1 0 0 4 ' A B 2 8 - 3 7 .. 3 1 7 1 3 4 ., 8 0 8 - 5 . 0 5 7 1 ,. 0 0 6 8 ,. 0 6 0
ATOM 1 0 5 1 1 C3 ' A B 2 8 - 3 9 ., 1 9 7 3 3 . 4 9 9 - 5 ., 7 1 6 1 ,. 0 0 7 3 .. 2 4 c
ATOM 1 0 5 1 2 0 3 ' A B 2 8 - 3 9 . 7 6 2 1 3 3 . 0 5 0 - 4 . 4 9 0 1 ,. 0 0 7 1 .. 0 9 0
ATOM 1 0 5 1 3 C2 ' A B 2 8 - 3 9 . 5 1 2 1 .3 4 ., 9 7 8 - 5 . 8 9 4 1 ,. 0 0 7 7 ,. 5 1 c
ATOM 1 0 5 1 4 0 2 ' A B 2 8 - 4 0 ., 8 3 7 3 5 . .34 7 - 5 ., 5 6 0 1 ,. 0 0 8 5 .. 6 3 0
ATOM 1 0 5 1 5 CI ' A B 2 8 - 3 8 ., 4 7 8 1 3 5 .. 6 1 9 - 4 ., 9 6 6 1 ,. 0 0 8 0 .. 5 9 c
ATOM 1 0 5 1 6 9 A B 2 8 - 3 8 . 1 0 5 1 .3 6 ., 9 8 8 - 5 . .33 8 1 ,. 0 0 7 9 ,. 8 7
ATOM 1 0 5 1 7 C8 A B 2 8 - 3 8 .. 1 5 3 1 3 7 . 5 7 1 - 6 .. 5 8 3 1 .. 0 0 7 7 .. 1 0 c
ATOM 1 0 5 1 8 7 A B 2 8 - 3 7 ., 7 3 3 1 3 8 . 8 1 3 ... g _, 5 8 4 1 ,. 0 0 8 1 .. 8 2 N
ATOM 1 0 5 1 9 C5 A B 2 8 - 3 7 . .38 1 1 .3 9 ., 0 6 1 - 5 . 2 5 9 1 ,. 0 0 8 0 ,. 2 3 c
ATOM 1 052 0 C4 A B 2 8 - 3 7 .. 6 0 7 1 3 7 . 9 4 2 - 4 . 4 8 6 1 .. 0 0 7 3 .. 2 9 c
ATOM 1 0521 Nl A B 2 8 - 3 6 ., 6 3 5 4 0 . 1 0 2 - .3 ., 2 6 5 1 ,. 0 0 7 6 ., 1 0 N



ATOM 1 0522 C2 A B 2 8 - 3 6 .. 9 0 8 1 3 8 .. 9 4 7 - 2 .. 6 5 5 1 ,. 0 0 7 5 .. 7 5 c
ATOM 1 052 3 3 A B 2 8 --3 7 ., 3 9 6 1 3 7 . 8 1 9 - 3 ., 1 6 8 1 ,. 0 0 7 4 .. 2 9
ATOM 1 052 4 C6 A B 2 8 - 3 6 .. 8 7 1 1 4 0 ., 1 9 7 - 4 . 5 9 2 1 ,. 0 0 8 0 ,. 9 2 c
ATOM 1 052 5 N6 A B 2 8 - 3 6 .. 6 0 1 1 4 1 . 3 6 1 - 5 . 1 9 2 1 ,. 0 0 8 1 .. 7 6
ATOM 1 0 5 2 6 P G B 2 9 - 4 0 ., 1 4 3 1 3 1 . 5 0 7 - 4 ., 2 9 0 1 ,. 0 0 7 5 ., 5 4 P
ATOM 1 052 7 O G B 2 9 - 4 0 .. 7 8 0 1 3 1 ., 3 2 4 - 2 . 9 6 6 1 ,. 0 0 7 8 ,. 4 6 O
ATOM 1 052 8 OF2 G B 2 9 - 3 8 .. 8 9 3 1 3 0 ., 7 4 9 - 4 . 5 5 8 1 ,. 0 0 8 3 ,. 3 4 O
ATOM 1 0 5 2 9 0 5 ' G B 2 9 - ., 2 3 2 1 3 1 . 2 - 5 ., 4 2 3 1 ,. 0 0 7 4 ., 9 5 O
ATOM 1 0 5 3 0 C5 ' G B 2 9 - 4 2 .. 62 3 1 3 1 . 4 5 2 - 5 . 2 0 4 1 ,. 0 0 7 7 .. 0 0 C
ATOM 1 0 5 3 1 C4 ' G B 2 9 - 4 3 .. 1 7 1 1 3 2 ., 4 9 8 - 6 . 1 4 7 1 ,. 0 0 7 7 ,. 7 5 c
ATOM 1 0 5 3 2 0 4 ' G B 2 9 - 4 3 ., 6 7 8 3 1 . 8 9 1 - 7 ,, 3 6 6 1 ,. 0 0 6 9 .. 5 0 0
ATOM 1 0 5 3 3 C3 ' G B 2 9 - 4 4 .. 3 5 2 1 3 3 . 3 2 3 - 5 . 6 5 6 1 ,. 0 0 7 7 .. 6 8 c
ATOM 1 0 5 3 4 0 3 ' G B 2 9 - 4 3 . 9 9 1 1 3 4 ., 3 - 4 . 7 1 ,. 0 0 8 0 ,. 5 4 0
ATOM 1 0 5 3 5 C2 ' G B 2 9 - 4 4 .. 9 0 5 1 3 3 . 8 9 8 - 6 . 9 5 6 1 ,. 0 0 7 8 .. 2 4 c
ATOM 1 0 5 3 6 0 2 ' G B 2 9 - 4 4 ., 1 4 0 1 3 5 . 0 2 0 - 7 ., 3 7 1 1 ,. 0 0 8 1 .. 8 0
ATOM 1 0 5 3 7 CI ' G B 2 9 - 4 4 .. 652 1 .32 ., 7 4 9 - 7 . 9 4 0 1 ,. 0 0 8 0 ,. 0 c
ATOM 1 0 5 3 8 N9 G B 2 9 - 4 5 .. 8 9 0 1 3 2 . 0 1 1 - 8 . 2 8 6 1 ,. 0 0 8 3 .. 0 8
ATOM 1 0 5 3 9 C8 G B 2 9 - 4 6 ., 9 0 0 1 3 2 . 4 5 3 - 9 ., 1 2 7 1 ,. 0 0 8 0 ., 9 6 c
ATOM 1 0 5 4 0 Ί G B 2 9 - 4 7 .. 8 9 9 1 3 1 ., 6 1 7 - . 2 5 8 1 ,. 0 0 7 7 ,. 8 2
ATOM 1 0 5 4 1 C G B 2 9 - 4 7 .. 5 2 3 1 3 0 ., 5 5 7 - 8 . 4 4 8 1 ,. 0 0 7 7 ,. 6 3 c
ATOM 1 0 5 4 2 C4 G B 2 9 - 4 6 ., 2 9 9 3 0 . 7 8 6 - 7 ., 8 4 1 ,. 0 0 8 0 ., 0 6 c
ATOM 1 0 5 4 3 Ml G B 2 9 - 4 7 . 4 6 1 1 2 8 . 5 5 6 - 7 . 3 0 5 1 ,. 0 0 8 2 .. 5 2
ATOM 1 0 5 4 4 C2 G B 2 9 - 4 6 . 2 4 7 1 2 8 ., 8 8 9 - 6 . 7 5 4 1 ,. 0 0 8 2 ,. 6 9 c
ATOM 1 0 5 4 5 3 G B 2 9 - 4 5 ., 6 0 4 3 0 . 0 1 2 - 6 ., 9 9 2 1 ,. 0 0 7 6 .. 7 .1 N
ATOM 1 0 5 4 6 Co G B 2 9 - 4 8 . 1 9 3 1 2 9 . 3 4 2 - 8 . 1 8 4 1 ,. 0 0 7 9 .. 1 4 C
ATOM 1 0 5 4 7 0 G B 2 9 - 4 9 . 2 8 1 1 2 8 ., 9 4 1 - 8 . 6 1 8 1 ,. 0 0 8 0 ,. 9 7 O
ATOM 1 0 5 4 8 2 G B 2 9 - 4 5 ., 7 0 2 2 7 . 9 8 9 - 5 ., 92 3 1 ,. 0 0 9 4 .. 3 4 N
ATOM 1 0 5 4 9 P C B 3 0 - 4 5 ., 0 4 0 1 3 4 . 8 2 0 - 3 ., 5 9 6 1 ,. 0 0 8 6 .. 4 7 P
ATOM 1 0 5 5 0 OP1 C B 3 0 - 4 4 . 4 2 8 1 .3 6 ., 002 - 2 . 9 3 6 1 ,. 0 0 8 4 ,. 0 4 O
ATOM 1 0 5 5 1 OP2 C B 3 0 - 4 5 . 4 6 8 1 3 3 . 6 7 9 - 2 . 7 5 0 1 ,. 0 0 7 7 .. 6 9 O
ATOM 1 0 5 5 2 0 5 ' C B 3 0 - 4 6 ., 3 1 8 1 3 5 . 2 8 5 - 4 ., 4 2 8 1 ,. 0 0 75 .. 4 7 O
ATOM 1 0 5 5 3 C5 ' C B 3 0 - 4 6 . .34 0 1 .3 6 ., 5 3 1 - 5 . 1 0 7 1 ,. 0 0 7 7 ,. 6 6 C
ATOM 1 0 5 5 4 C ' c B 3 0 - 4 7 . 62 5 1 3 6 . 7 1 4 - 5 .. 8 7 6 1 ,. 0 0 7 9 .. 7 8 c
ATOM 10555 0 4 ' C B 3 0 - 4 7 ., 7 9 6 3 5 . 62 0 - 6 ., 8 1 2 1 ,. 0 0 7 2 ., 6 6 0
ATOM 1 0 5 5 C3 ' c B 3 0 - 4 8 . 9 1 1 .3 6 ., 7 0 4 - 5 . 0 6 2 1 ,. 0 0 8 0 ,. 9 4 c
ATOM 1 0 5 5 7 0 3 ' c B 3 0 - 4 9 . 1 7 0 1 3 7 ., 9 4 1 - 4 . 4 1 6 1 ,. 0 0 8 2 ,. 5 2 0
ATOM 1 0 5 5 8 C2 ' c B 3 0 - 4 9 ., 9 5 5 3 6 . .31 - 6 ., 1 0 4 1 ,. 0 0 8 0 ., 8 5 c
ATOM 1 0 5 5 9 0 2 ' c B 3 0 - 5 0 . 3 1 0 1 3 7 .. 4 3 3 - . 9 0 5 1 ,. 0 0 8 1 .. 7 3 0
ATOM 1 0 5 6 0 CI ' c B 3 0 - 4 9 . 1 6 8 1 .3 5 ., 3 3 6 - 6 . 9 7 5 1 ,. 0 0 7 5 ,. 0 3 c
ATOM 1 0 5 6 1 Nl c B 3 0 - 4 9 ., 4 1 7 3 3 . 9 3 8 - 6 ., 5 8 0 1 ,. 0 0 7 1 .. 6 6 N
ATOM 1 0 5 62 C2 c B 3 0 - 5 0 ., 4 6 3 1 3 3 . 2 7 9 - 7 ., 2 1 4 1 ,. 0 0 8 0 .. 3 8 C
ATOM 1 0 5 6 3 3 c B 3 0 - 5 0 . 7 2 3 1 .32 ., 0 0 0 - 6 . 882 1 ,. 0 0 8 1 ,. 1 3
ATOM 1 0 5 6 4 C c B 3 0 - 4 9 . 9 9 4 1 3 1 . 4 0 2 - 5 . 952 1 ,. 0 0 7 8 .. 8 8 c
ATOM 1 0 5 6 5 C c B 3 0 - 4 8 . 9 7 1 3 2 . 0 5 7 - 5 ., 2 7 7 1 ,. 0 0 7 4 .. 9 2 c
ATOM 1 0 5 6 6 C6 c B 3 0 - 4 8 . 6 7 5 1 .3 .3 ., 3 1 9 - 5 . 62 1 1 ,. 0 0 7 .3 ,. 8 8 c
ATOM 1 0 5 6 7 0 2 c B 3 0 -51. 1 2 4 1 3 3 . 8 7 6 - 8 . 0 8 0 1 ,. 0 0 8 2 .. 3 9 0
ATOM 1 0 5 6 8 c B 3 0 - 5 0 ., 3 1 0 3 0 . 1 4 - 5 ., 6 7 5 1 ,. 0 0 8 2 ., 7 0 N
ATOM 1 0 5 6 9 P υ B 3 1 - 5 0 . 0 5 8 1 .3 8 ., 0 0 3 - 3 . 0 7 1 1 ,. 0 0 9 0 ,. 2 9 P
ATOM 1 0 5 7 0 OF1 u B 3 1 - 5 0 . 0 2 4 1 3 9 ., 4 0 1 - 2 . 5 7 1 1 ,. 0 0 8 4 ,. 2 9 O
ATOM 1 0 5 7 1 OP2 u B 3 - 4 9 ., 6 3 3 3 6 . 92 3 - 2 ., 1 4 6 1 ,. 0 0 8 6 ., 6 0 O
ATOM 1 0 5 7 2 0 5 ' u B 3 1 - 5 1 . 5 3 6 1 3 7 . 6 8 7 - 3 . 5 7 7 1 ,. 0 0 8 2 .. 6 1 O
ATOM 1 0 5 7 3 C5 ' u B 3 1 -52 . 1 5 5 1 3 8 ., 4 8 0 - 4 . 5 8 3 1 ,. 0 0 8 4 ,. 5 7 c
ATOM 1 0 5 7 4 C4 ' u B 3 1 - 5 3 ., 5 6 1 3 8 . 0 4 - 4 ., 8 4 7 1 ,. 0 0 8 4 .. 5 6 c
ATOM 1 0 5 7 5 0 4 ' u B 3 1 - 5 3 . 5 4 5 1 3 6 . 8 2 8 - 5 . 682 1 ,. 0 0 8 7 .. 7 2 0
ATOM 1 0 5 7 6 C3 ' u B 3 1 - 5 4 . 3 2 3 1 .3 7 ., 5 8 4 - 3 . 6 1 0 1 ,. 0 0 8 6 ,. 8 8 c
ATOM 1 0 5 7 7 0 3 ' u B 3 1 - 5 4 ., 8 6 3 3 8 . 6 7 7 - 2 ., 9 0 5 1 ,. 0 0 92 .. 6 3 0
ATOM 1 0 5 7 8 C2 ' u B 3 1 - 5 5 ., 3 5 8 1 3 6 . 6 1 3 - 4 ., 1 6 3 1 ,. 0 0 92 .. 4 8 c
ATOM 1 0 5 7 9 0 2 ' u B 3 1 - 5 6 . 4 5 7 1 .3 7 ., 2 9 8 - 4 . 7 4 9 1 ,. 0 0 9 4 ,. 0 0 0
ATOM 1 0 5 8 0 CI ' u B 3 1 - 5 4 . 5 5 7 1 3 5 . 9 3 0 - 5 . 2 7 1 1 ,. 0 0 8 9 .. 0 0 c
ATOM 1 0 5 8 1 Nl u B 3 1 - 5 3 ., 9 1 9 1 3 4 . 6 8 6 - 4 ., 7 8 1 1 ,. 0 0 8 8 .. 4 7
ATOM 1 0 5 8 2 C2 υ B 3 1 - 5 4 . 6 0 8 1 .3 .3 ., 5 0 9 - 4 . 9 8 7 1 ,. 0 0 9 1 ,. 7 8 c
ATOM 1 0 5 8 3 N3 u B 3 1 -53. 9 7 7 1 3 2 . 382 - 4 . 5 1 0 1 ,. 0 0 9 0 .. 2 8
ATOM 1 0 5 8 4 C4 u B 3 -52 ., 7 6 1 1 3 2 . .32 2 - 3 ., 8 5 4 1 ,. 0 0 8 8 ., 4 7 c



ATOM 1 0 5 8 5 C5 U B 3 1 -52 .. 1 0 9 1 3 3 .. 5 8 1 - 3 .. 6 7 0 1 ,. 0 0 8 4 .. 6 5 c
ATOM 1 0 5 8 6 C6 U B 3 1 --52 ., 7 0 0 1 3 4 .. 6 8 6 - 4 ., 1 3 0 1 ,. 0 0 8 7 .. 9 6 C
ATOM 1 0 5 8 7 0 2 υ B 3 1 - 5 .. 6 8 6 1 .3 3 ., 4 7 3 - 5 .. 5 6 0 1 .. 0 0 9 1 ,. 8 4 0
ATOM 1 0 5 8 8 0 4 U B 3 1 -52 .. 3 3 1 1 3 1 . 2 3 3 - 3 .. 4 8 2 1 ,. 0 0 8 8 .. 5 8 0
ATOM 1 0 5 8 9 P A B 3 2 - 5 5 ., 1 8 6 3 8 . 5 3 6 - 1 ., 3 4 6 1 ,. 0 0 8 9 ., 9 6 P
ATOM 1 0 5 9 0 O A B 3 2 - 5 4 .. 9 8 1 1 .3 9 ., 8 7 1 - 0 .. 7 3 5 1 .. 0 0 9.3 ,. 5 7 0
ATOM 1 0 5 9 1 OF2 A B 3 2 - 5 4 .. 4 5 2 1 3 7 ., 3 6 5 - 0 .. 8 0 1 1 ,. 0 0 9 5 ,. 6 1 0
ATOM 1 0 5 92 0 5 ' A B 3 2 - 5 6 ., 7 2 6 3 8 . 1 6 7 - 1 ., 3 5 4 1 ,. 0 0 9 2 ., 4 5 0
ATOM 1 0 5 9 3 C5 ' A B 3 2 - 5 7 .. 2 4 1 1 3 7 .. 2 2 6 - 0 . 4 4 1 1 ,. 0 0 9 5 .. 2 4 c
ATOM 1 0 5 9 4 C4 ' A B 3 2 - 5 8 .. 2 2 8 1 3 6 ., 3 0 0 - 1 .. 0 9 8 1 ,. 0 0 9 6 ,. 7 6 c
ATOM 1 0 5 9 5 0 4 ' A B 3 2 - 5 7 ., 5 5 3 3 5 .. 532 - 2 ., 1 2 8 1 ,. 0 0 9 5 .. 5 5 0
ATOM 1 0 5 9 6 CI ' A B 3 2 - 5 7 .. 9 7 3 1 3 4 .. 1 8 7 - 2 . 0 9 0 1 ,. 0 0 9 7 .. 3 3 c
ATOM 1 0 5 9 7 C2 ' A B 3 2 - 5 9 . 1 3 9 1 3 4 ., 0 9 5 - . 1 3 1 ,. 0 0 9 8 ,. 8 7 c
ATOM 1 0 5 9 8 0 2 ' A B 3 2 - 6 0 .. 3 3 6 1 3 4 . 3 2 7 - 1 .. 8 3 7 1 ,. 0 0 1 0 1 .. 0 9 0
ATOM 1 0 5 9 9 C3 ' A B 3 2 - 5 8 ., 8 3 0 1 3 5 .. 2 5 6 - 0 ., 1 7 0 1 ,. 0 0 1 0 3 .. 2 2 c
ATOM 1 0 6 0 0 0 3 ' A B 3 2 - 5 9 .. 9 5 9 1 .3 5 ., 7 4 8 0 .. 5 3 8 1 .. 0 0 1 0 1 ,. 8 9 0
ATOM 1 0 6 0 1 N9 A B 3 2 - 5 6 .. 8 2 9 1 3 3 . 3 7 5 - 1 .. 6 4 7 1 ,. 0 0 9 6 .. 6 3
ATOM 0 6 0 2 C8 A B 3 2 - 5 5 ., 6 5 9 3 3 . 8 2 6 - 1 ., 0 9 2 1 ,. 0 0 9 7 ., 0 8 c
ATOM 1 0 6 0 3 Ί A B 3 2 - 5 4 .. 8 3 1 .32 ., 8 7 4 - 0 .. 7 9 2 1 .. 0 0 9 8 ,. 0 0
ATOM 1 0 6 0 4 C A B 3 2 - 5 5 .. 4 8 0 1 3 1 ., 7 2 0 - 1 .. 1 8 2 1 ,. 0 0 1 0 1 ,. 1 0 c
ATOM 1 0 6 0 5 C4 A B 3 2 - 5 6 ., 7 2 3 1 3 2 . 0 - 1 ., 7 0 9 1 ,. 0 0 9 7 ., 3 8 c
ATOM 1 0 6 0 6 Ml A B 3 2 - 5 6 .. 0 1 0 1 2 9 . 4 5 6 - 1 . 6 0 3 1 ,. 0 0 9 9 .. 6 9
ATOM 1 0 6 0 7 C2 A B 3 2 - 5 7 .. 1 8 0 1 2 9 ., 8 9 8 - 2 .. 0 8 4 1 ,. 0 0 9 9 ,. 7 c
ATOM 1 0 6 0 8 3 A B 3 2 - 5 7 ., 6 3 1 3 1 .. 1 4 7 - 2 ., 1 8 3 1 ,. 0 0 9 7 .. 7 0 N
ATOM 1 0 6 0 9 Co A B 3 2 - 5 5 .. 1 2 2 1 3 0 .. 3 6 2 - 1 . 1 3 6 1 ,. 0 0 1 0 2 .. 2 5 c
ATOM 1 0 6 1 0 A B 3 2 - 5 3 . 9 5 6 1 2 9 ., 9 3 5 - 0 . 6 5 3 1 ,. 0 0 1 0 1 ,. 0 8
ATOM 1 0 6 1 1 P G B 3 3 - 5 9 ., 8 0 6 3 .. 4 3 8 . ., 9 8 5 1 ,. 0 0 9 7 .. 6 5 P
ATOM 1 0 6 1 2 OP1 G B 3 3 - 6 0 ., 902 1 3 7 .. 4 3 5 2 ., 1 3 2 1 ,. 0 0 1 0 3 .. 9 4 0
ATOM 1 0 6 1 3 OP2 G B 3 3 - 5 8 . 3 9 0 1 3 6 ., 8 0 0 2 . 2 6 1 1 ,. 0 0 8.3 ,. 5 0 0
ATOM 1 0 6 1 4 0 5 ' G B 3 3 - 6 0 .. 1 3 4 1 3 5 . 2 6 3 2 . 9 9 0 1 ,. 0 0 1 0 3 .. 1 9 0
ATOM 1 0 6 1 5 C5 ' G B 3 3 - 5 9 ., 1 2 5 1 3 4 . 3 3 9 3 ., 3 1 7 1 ,. 0 0 1 0 7 .. 9 1 c
ATOM 1 0 6 1 6 C4 ' G B 3 3 - 5 9 .. 602 1 .32 ., 9 3 3 3 .. 1 4 3 1 .. 0 0 1 1 1 ,. 7 0 c
ATOM 1 0 6 1 7 0 4 ' G B 3 3 - 5 8 .. 9 4 5 1 3 2 . 3 5 3 1 .. 9 8 5 1 ,. 0 0 1 1 4 .. 7 3 0
ATOM 1 0 6 1 8 C ' G B 3 3 - 8 ., 5 1 5 1 3 1 . 0 4 3 2 ., 2 7 9 1 ,. 0 0 3 ., 8 5 c
ATOM 1 0 6 1 9 9 G B 3 3 - 5 7 .. 0 4 3 1 3 1 ., 0 7 6 2 .. .3 9 0 1 .. 0 0 1 1 .3 ,. 3 1
ATOM 1 0 6 2 0 C8 G B 3 3 - 5 6 .. 2 6 9 1 3 2 ., 2 0 0 2 .. 5 9 7 1 ,. 0 0 1 1 2 ,. 5 6 c
ATOM 1 0 6 2 1 G B 3 3 - 5 4 ., 9 9 1 1 3 1 . 9 4 8 2 ., 6 7 3 1 ,. 0 0 0 ., 4 9 N
ATOM 1 0 622 C5 G B 3 3 - 5 4 .. 9 1 5 1 3 0 . 5 6 9 2 . 5 0 8 1 ,. 0 0 1 1 3 .. 4 6 c
ATOM 1 0 6 2 3 C4 G B 3 3 - 5 6 . 1 6 7 3 0 ., 0 1 0 2 . 3 3 5 1 ,. 0 0 1 1 4 ,. 1 2 c
ATOM 1 0 6 2 4 3 G B 3 3 - 5 6 ., 4 8 7 2 8 . 7 0 6 2 ., 1 4 3 1 ,. 0 0 1 1 4 .. 9 2 N
ATOM 1 0 6 2 5 C2 G B 3 3 - 5 5 ., 4 1 7 1 2 7 .. 9 1 9 2 ., 1 3 5 1 ,. 0 0 1 1 6 .. 0 6 C
ATOM 1 0 6 2 6 2 G B 3 3 - 5 5 . 5 4 9 1 2 6 ., 5 9 3 . 9 5 9 1 ,. 0 0 1 1 6 ,. 7 5
ATOM 1 0 6 2 7 Nl G B 3 3 - 5 .. 1 3 4 1 2 8 . 3 8 3 2 . 3 0 0 1 ,. 0 0 1 1 3 .. 6 0
ATOM 1 0 6 2 8 C6 G B 3 3 - 5 3 ., 7 8 5 1 2 9 .. 7 1 6 2 ., 4 9 7 1 ,. 0 0 1 1 1 .. 2 0 C
ATOM 1 0 6 2 9 0 6 G B 3 3 -52 .. 6 0 1 1 .3 0 ., 0 3 0 2 .. 6 3 7 1 .. 0 0 1 0 8 ,. 4 2 O
ATOM 1 0 6 3 0 C2 ' G B 3 3 - 5 9 .. 1 6 0 1 3 0 . 6 5 1 3 .. 6 0 5 1 ,. 0 0 1 1 8 .. 7 1 c
ATOM 0 6 3 1 0 2 ' G B 3 3 - 6 0 ., 4 6 4 3 0 . 1 5 8 .3 ., 3 3 6 1 ,. 0 0 1 2 1 ., 3 6 0
ATOM 1 0 6 3 2 C3 ' G B 3 3 - 5 9 .. 2 3 6 1 .32 ., 0 0 6 4 .. 2 8 9 1 .. 0 0 1 1 9 ,. 2 5 c
ATOM 1 0 6 3 3 0 3 ' G B 3 3 - 6 0 .. 1 5 6 1 3 2 ., 0 7 8 5 .. 3 6 6 1 ,. 0 0 1 2 5 ,. 3 7 0
ATOM 1 0 6 3 4 P A B 3 4 - 5 9 ., 8 3 9 1 3 2 . 9 8 9 6 ., 6 5 8 1 ,. 0 0 1 2 8 ., 7 6 P
ATOM 1 0 6 3 5 OP1 A B 3 - 6 1 .. 0 8 1 1 3 3 . 0 1 7 . 4 7 2 1 ,. 0 0 1 2 7 .. 8 5 0
ATOM 1 0 6 3 6 OF2 A B 3 4 - 5 9 .. 2 1 0 1 3 4 ., 2 7 4 6 .. 2 6 7 1 ,. 0 0 1 1 4 ,. 4 7' 0
ATOM 1 0 6 3 7 0 ' A B 3 4 - 5 8 ., 7 3 3 1 3 2 .. 1 6 7 7 ,, 4 5 5 1 ,. 0 0 1 2 6 .. 6 1 0
ATOM 1 0 6 3 8 C5 ' A B 3 - 5 7 .. 6 6 1 1 3 2 .. 8 4 3 8 . 0 9 8 1 ,. 0 0 1 2 6 .. 6 2 c
ATOM 1 0 6 3 9 C4 ' A B 3 4 - 5 6 . 7 3 7 1 3 1 ., 8 9 1 8 . 8 1 7 1 ,. 0 0 1 3 0 ,. 6 2 c
ATOM 1 0 6 4 0 0 4 ' A B 3 4 - 5 7 ., 3 9 9 3 1 .. .37 6 1 0 ., 0 0 8 1 ,. 0 0 3 3 .. 9 4 0
ATOM 1 0 6 4 1 CI ' A B 3 4 - 5 7 ., 2 4 5 1 2 9 .. 9 7 4 1 0 ., 0 6 4 1 ,. 0 0 1 3 3 .. 6 9 c
ATOM 1 0 6 4 2 9 A B 3 4 - 5 8 . 3 7 6 1 2 9 ., 3 7 3 1 0 . 8 0 5 1 ,. 0 0 1 3 6 ,. 9 2
ATOM 1 0 6 4 3 C8 A B 3 4 - 5 8 . 6 5 0 1 2 9 . 6 1 2 1 2 . 1 3 6 1 ,. 0 0 1 3 2 .. 0 4 c
ATOM 1 0 6 4 4 7 A B 3 4 - 5 9 ., 6 9 2 1 2 8 .. 9 7 6 1 2 ., 6 1 8 1 ,. 0 0 1 3 2 .. 0 6
ATOM 1 0 6 4 5 C5 A B 3 4 - 6 0 .. 1 6 1 1 2 8 ., 2 4 7 1 1 .. 5 3 5 1 .. 0 1 3 5 ,. 5 6 c
ATOM 1 0 6 4 6 C4 A B 3 4 - 5 9 .. 3 7 1 1 2 8 . 4 7 3 1 0 .. 4 0 5 1 ,. 0 0 1 3 7 .. 3 6 c
ATOM 1 0 6 4 7 3 A B 3 4 - 5 9 ., 5 7 3 1 2 7 . 9 0 0 9 ., 1 9 4 1 ,. 0 0 3 0 ., 7 2



ATOM 1 0 6 4 8 C2 A B 3 - 6 0 6 3 1 1 2 7 0 9 2 9 1 9 8 1 0 0 1 3 2 2 6 c
ATOM 1 0 6 4 9 l A B 3 4 -- 6 1 4 6 7 1 2 6 7 9 3 1 0 2 0 4 1 0 0 1 3 5 6 2
ATOM 1 0 6 5 0 C6 A B .3 - 6 1 2 5 7 1 2 7 3 6 4 1 4 1 1 0 3 3 0 4 C
ATOM 1 0 6 5 1 A B 3 4 - 6 2 0 9 5 1 2 7 0 6 2 1 2 4 0 8 1 0 0 1 2 7 4 5 N
ATOM 0 6 5 2 C2 ' A B 3 4 - 5 7 0 8 7 1 2 9 5 2 2 8 6 6 I 0 0 3 3 4 2 C
ATOM 1 0 6 5 3 0 2 ' A B .3 - 5 6 4 5 3 1 2 8 2 6 5 8 5 4 2 1 0 3 3 8 4 O
ATOM 1 0 6 5 4 C3 ' A B 3 4 - 5 6 2 7 8 1 3 0 6 7 1 8 0 1 0 1 0 0 1 3 3 1 8 c
ATOM 1 0 6 5 5 0 3 ' A B 3 4 - 4 8 8 3 3 0 4 3 4 8 2 4 I 0 0 3 4 8 6 0
ATOM 1 0 6 5 6 P A B 3 5 - 5 3 92 9 1 3 0 0 7 9 6 9 6 4 1 0 0 1 3 3 5 4 P
ATOM 1 0 6 5 7 OF1 A B 3 - 5 4 3 9 6 1 3 0 8 5 8 5 7 8 5 1 0 0 1 2 5 0 1 0
ATOM 1 0 6 5 8 OP2 A B 3 -52 5 2 5 3 0 2 3 2 7 4 2 8 I 0 0 3 0 0 0
ATOM 1 0 6 5 9 0 5 ' A B 3 5 - 5 4 2 2 0 1 2 8 5 3 3 6 6 6 9 1 0 0 1 3 1 1 0
ATOM 1 0 6 6 0 C5 ' A B 3 5 - 5 3 4 9 4 1 2 7 4 9 9 7 3 3 0 1. 0 0 32 7 4 c
ATOM 1 0 6 6 1 C ' A B 3 5 - 5 1 7 3 1 2 6 1 4 6 7 2 1 5 1 0 0 1 3 3 3 5 c
ATOM 1 0 6 62 0 4 ' A B 3 5 - 5 5 5 4 5 1 2 6 2 3 4 7 6 7 5 1 0 0 1 3 2 7 0 0
ATOM 1 0 6 6 3 CI ' A B .3 5 - 5 6 352 1 2 5 3 0 6 9 7 5 1 0 3 0 0 9 c
ATOM 1 0 6 6 4 C2 ' A B 3 5 - 5 5 4 7 2 1 2 4 5 8 7 5 9 5 3 1 0 0 1 3 1 4 4 c
ATOM 1 0 6 6 5 0 2 ' A B 3 5 - 5 5 0 6 3 1 2 3 3 4 6 6 5 0 6 I 0 0 1 3 2 8 5 0
ATOM 1 0 6 6 6 C3 ' A B .3 5 - 5 4 2 8 7 1 2 5 5 4 2 5 8 1 0 3 2 3 c
ATOM 1 0 6 6 7 0 3 ' A B 3 - 5 3 0 9 6 1 2 4 8 9 3 5 3 9 7 1 0 0 1 32 2 8 0
ATOM 1 0 6 6 8 A B 3 5 - 5 7 4 8 9 1 2 6 0 6 352 I 0 0 3 1 2 3 N
ATOM 1 0 6 6 9 C8 A B 3 5 - 5 7 6 4 4 1 2 7 3 6 3 6 1 1 2 1 0 0 1 2 9 3 2 c
ATOM 1 0 6 7 0 N7 A B 3 - 5 8 7 8 7 1 2 7 6 8 1 5 5 5 6 1 0 0 1 2 8 2 7 N
ATOM 1 0 6 7 1 C A B 3 - 5 9 4 3 3 1 2 6 4 6 0 5 4 1 3 I 0 0 3 0 6 5 c
ATOM 1 0 6 7 2 C A B 3 5 - 5 8 6 4 5 1 2 5 4 3 1 5 8 9 9 1 0 0 1 3 1 1 C
ATOM 1 0 6 7 3 Nl. A B 3 5 - 6 1 0 2 5 1 2 4 7 9 5 4 8 9 1 1. 0 0 1 2 7 5 4 N
ATOM 1 0 6 7 4 C A B 3 - 6 0 5 8 2 3 9 4 5 3 9 9 I 0 0 2 8 8 9 C
ATOM 1 0 6 7 5 3 A B 3 5 - 5 8 9 5 2 1 2 4 1 2 4 5 92 0 1 0 0 1 3 0 1 9
ATOM 1 0 6 7 6 C A B 3 5 - 6 0 6 8 6 1 2 6 0 2 4 8 8 3 1. 0 0 1 2 9 5 5 C
ATOM 1 0 6 7 7 A B 3 5 - 6 1 5 5 3 1 2 6 9 8 0 4 3 7 5 1 0 0 1 2 8 3 7 N
ATOM 1 0 6 7 8 P A B 3 6 -52 92 0 1 2 4 4 1 6 3 8 6 8 1 0 0 1 3 4 8 4 P
ATOM 1 0 6 7 9 O A B .3 6 - 5 3 5 6 3 1 2 5 4 2 4 2 9 7 7 1 0 2 7 4 5 O
ATOM 1 0 6 8 0 OP2 A B 3 6 - 5 1 502 1 2 4 0 2 1 3 6 6 4 1 0 0 1 3 4 5 2 O
ATOM 0 6 8 1 0 5 ' A B 3 6 - 3 7 8 8 1 2 3 0 8 8 3 7 6 6 I 0 0 3 1 0 4 O
ATOM 1 0 6 8 2 C5 ' A B .3 6 - 5 3 2 1 2 1 8 0 6 3 9 7 4 1 0 2 9 7 7 C
ATOM 1 0 6 8 3 C4 ' A B 3 6 - 5 4 2 4 9 1 2 0 7 4 5 3 7 1 1 1 0 0 1 2 9 2 2 c
ATOM 1 0 6 8 4 0 4 ' A B 3 6 - 5 5 4 9 0 1 2 1 1. 4 4 3 5 5 I 0 0 1 2 9 4 6 0
ATOM 1 0 6 8 5 CI ' A B 3 6 - 5 6 5 8 5 1 2 0 8 6 1 3 5 1 2 1 0 0 1 2 9 0 3 c
ATOM 1 0 6 8 6 N A B 3 6 - 5 7 1 3 5 1 2 2 4 9 3 0 4 7 1. 0 0 1 2 9 2 2 N
ATOM 1 0 6 8 7 C8 A B 3 6 - 5 6 4 5 0 2 3 .31 2 7 7 8 I 0 0 1 2 6 8 5 c
ATOM 1 0 6 8 8 7 A B 3 6 - 5 7 2 0 1 1 2 4 3 0 1 2 3 7 3 1 0 0 1 2 7 0 2
ATOM 1 0 6 8 9 C5 A B 3 6 - 5 8 4 7 8 1 2 3 7 5 3 2 3 7 2 1. 0 0 1 2 8 4 2 C
ATOM 1 0 6 9 0 C A B 3 6 - 5 8 4 5 3 1 2 2 4 3 0 2 7 8 0 1 0 0 1 3 0 9 5 c
ATOM 1 0 6 9 1 3 A B 3 6 - 5 9 5 0 8 1 2 1 6 0 1 2 8 9 6 1 0 0 1 3 1 1 1
ATOM 1 0 6 92 C2 A B .3 6 - 6 0 6 3 6 1 2 2 2 1 9 2 5 5 5 1 0 2 7 C
ATOM 1 0 6 9 3 l A B 3 6 - 6 0 8 1 4 1 2 3 4 8 1 2 1 4 5 1 0 0 1 2 8 3 1 N
ATOM 1 . 0 6 9 4 C6 A B 3 6 - 5 9 7 3 4 1 2 4 2 8 8 2 0 3 9 I 0 0 2 7 0 C
ATOM 1 0 6 9 5 6 A B .3 6 - 5 9 9 1 2 5 5 4 5 1 62 7 1 0 2 7 4 4
ATOM 1 0 6 9 6 C2 ' A B 3 6 - 5 6 0 5 6 1 2 0 0 3 2 2 3 4 8 1 0 0 1 2 8 9 2 c
ATOM 1 . 0 9 7 0 2 ' A B 3 6 - 5 6 0 5 8 8 6 6 4 2 7 2 8 I 0 0 2 8 1. 2 0
ATOM 1 0 6 9 8 C3 ' A B 3 6 - 5 4 6 3 1 2 0 5 2 2 2 5 1 1 0 0 1 2 8 6 9 c
ATOM 1 0 6 9 9 0 3 ' A B 3 6 - 5 3 7 4 4 1 1 9 7 2 4 1 5 3 8 1 0 0 1 2 8 1 5 0
ATOM 1 0 7 0 0 P U B 3 7 - 5 4 0 2 3 1 .3 6 1 - 0 0 0 4 I 0 0 3 4 5 . P
ATOM 1 0 7 0 1 OP1 U B 3 7 - 5 4 6 7 4 1 1 8 0 2 6 - 0 0 4 8 1 0 0 1 3 5 2 3 0
ATOM 1 0 7 0 2 OP2 u B 3 7 - 5 2 7 6 8 1 9 6 0 9 - 0 7 6 0 1. 0 0 3 0 6 4 0
ATOM 1 0 7 0 3 0 ' u B 3 7 - 5 5 1 5 2 0 4 - 0 4 8 9 I 0 0 2 8 0 0 0
ATOM 1 0 7 0 4 C5 ' u B 3 7 - 5 6 0 7 7 1 2 0 0 5 1 - 1 4 6 8 1 0 0 1 2 4 9 1 c
ATOM 0 7 0 5 C4 ' u B 3 7 - 5 7 2 2 1 1 2 1 0 3 1 - 1 5 3 7 1. 0 0 1 2 2 4 c
ATOM 1 0 7 0 6 0 ' u B 3 7 - 5 7 0 3 0 1 2 2 0 9 9 - 0 5 7 6 1 0 0 1 2 5 0 3 0
ATOM 1 0 7 0 7 CI ' u B 3 7 - 5 7 5 6 1 1 2 3 3 0 5 - 1 082 1 0 0 1 2 1 0 2 c
ATOM 1 0 7 0 8 C2 ' υ B .3 7 - 5 8 1 4 5 1 2 3 0 7 - 2 4 6 8 1 0 1 6 5 6 c
ATOM 1 0 7 0 9 0 2 ' u B 3 7 - 5 9 5 3 6 1 2 2 7 7 0 - 2 3 3 4 1 0 0 1 1 4 5 5 0
ATOM 1 0 7 1 0 C3 ' u B 3 7 - 5 7 3 9 6 1 2 1 7 4 9 - 2 8 6 4 I 0 0 6 4 4 c



ATOM 1 0 7 1 1 0 3 ' U B 3 7 - 5 8 .. 0 8 5 1 2 0 .. 9 5 5 - 3 .. 8 1 1 1 .. 0 0 1 2 1 .. 7 9 O
ATOM 1 0 7 1 2 l U B 3 7 --5 6 ., 4 7 6 1 2 4 .. 3 0 9 - 1 ., 1 2 6 1 ,. 0 0 1 1 8 .. 4 6
ATOM 1 0 7 1 3 C2 υ B 3 7 - 5 6 .. 8 5 1 2 5 ., 62 3 - 1 .. .3 9 1 1 .. 0 0 1 1 3 ,. 7 1 C
ATOM 1 0 7 1 4 N3 U B 3 7 - 5 5 .. 7 5 3 1 2 6 .. 4 8 9 - 1 .. 4 1 8 1 .. 0 0 1 0 9 .. 3 6 N
ATOM 1 0 7 1 5 C4 U B 3 7 - 5 4 ., 4 2 8 1 2 6 . 1 8 2 - 1 ., 2 0 2 1 ,. 0 0 0 .. 0 C
ATOM 1 0 7 1 6 C5 υ B 3 7 - 5 4 .. 1 6 2 1 2 4 ., 8 0 4 - 0 .. 92 9 1 .. 0 0 1 1 6 ,. 7 0 C
ATOM 1 0 7 1 7 C u B 3 7 - 5 5 . 1 7 4 1 2 3 ., 9 3 5 - 0 .. 8 9 8 1 ,. 0 0 1 1 8 ,. 4 4 c
ATOM 1 0 7 1 8 0 2 u B 3 7 - 5 7 ., 9 6 0 1 2 5 . 9 9 6 - 1 ., 5 9 9 1 ,. 0 0 1 1 1 .. 6 1 0
ATOM 1 0 7 1 0 4 u B 3 7 - 5 3 .. 5 9 0 1 2 7 .. 0 7 7 - 1 .. 2 6 0 1 ,. 0 0 1 0 9 .. 2 5 0
ATOM 1 0 7 2 0 P A B 3 8 - 5 7 .. 8 6 0 1 2 1 ., 1 7 8 - 5 .. 3 8 7 1 ,. 0 0 1 2 2 ,. 6 8 P
ATOM 1 0 7 2 1 OP1 A B 3 8 - 5 9 ., 1 8 9 1 2 1 .. 1 0 4 - 6 ., 0 5 0 1 ,. 0 0 1 1 7 ,. 0 9 0
ATOM 1 0 7 2 2 OP2 A B 3 8 - 5 6 .. 7 3 7 1 2 0 .. 3 2 8 - 5 .. 8 5 7 1 ,. 0 0 1 2 3 .. 3 8 0
ATOM 1 0 7 2 3 0 5 ' A B 3 8 - 5 7 . 3 6 0 1 2 2 ., 6 7 7 - 5 . 4 9 1 1 ,. 0 0 1 1 6 ,. 4 2 0
ATOM 1 0 7 2 4 C5 ' A B 3 8 - 5 7 .. 4 8 6 1 2 3 .. 3 7 6 - 6 . 7 1 1 1 .. 0 0 1 1 4 .. 2 4 c
ATOM 1 0 7 2 5 C4 ' A B 3 8 - 5 8 ., 6 5 8 1 2 4 .. 3 1 6 ... g _, 6 7 5 1 ,. 0 0 1 1 1 .. 6 5 c
ATOM 1 0 7 2 6 0 4 ' A B 3 8 - 5 8 .. 8 7 5 1 2 4 ., 7 8 1 - 5 .. .30 8 1 .. 0 0 1 1 1 ,. 6 8 0
ATOM 1 0 7 2 7 CI ' A B 3 8 - 5 9 .. 0 0 6 1 2 6 .. 1 8 7 - 5 .. 3 0 4 1 .. 0 0 1 0 6 .. 4 3 c
ATOM 1 0 7 2 8 C2 ' A B 3 8 - 5 9 ., 3 3 1 1 2 6 . 5 8 8 - 6 ., 7 2 9 1 ,. 0 0 0 3 .. 4 9 c
ATOM 1 0 7 2 9 0 2 ' A B 3 8 - 6 0 .. 7 0 3 1 2 6 ., 3 2 4 - 6 .. 9 6 9 1 .. 0 0 1 0 1 ,. 7 9 0
ATOM 1 0 7 3 0 C3 ' A B 3 8 - 5 8 .. 4 4 8 1 2 5 ., 5 9 6 - 7 .. 4 6 5 1 ,. 0 0 1 0 8 ,. 1 6 c
ATOM 1 0 7 3 1 0 3 ' A B 3 8 - 8 ., 652 1 2 5 . 4 8 8 - 8 ., 8 6 1 1 ,. 0 0 0 7 .. 8 6 0
ATOM 1 0 7 3 2 9 A B 3 8 - 5 7 .. 6 6 9 1 2 6 .. 6 9 6 - 4 .. 9 6 6 1 ,. 0 0 1 0 1 .. 9 8
ATOM 1 0 7 3 3 C8 A B 3 8 - 5 6 .. 62 7 1 2 5 ., 9 3 3 - 4 .. 5 0 9 1 ,. 0 0 1 0 2 ,. 3 7 c
ATOM 1 0 7 3 4 7 A B 3 8 - 5 5 ., 5 2 7 1 2 6 .. 6 0 6 - 4 ., 3 0 9 1 ,. 0 0 3 .. 5 7 N
ATOM 1 0 7 3 5 C5 A B 3 8 - 5 5 .. 8 5 9 1 2 7 .. 8 9 5 - 4 .. 6 8 6 1 ,. 0 0 1 0 1 .. 4 8 c
ATOM 1 0 7 3 6 C4 A B 3 8 - 5 7 . 1 7 7 1 2 7 ., 9 7 - 5 . 1 0 6 1 ,. 0 0 1 0 0 ,. 5 8 C
ATOM 1 0 7 3 7 Nl A B 3 8 - 5 5 ., 7 2 1 3 0 .. 2 0 6 - 5 ., 1 3 2 1 ,. 0 0 92 .. 7 1 N
ATOM 1 0 7 3 8 C2 A B 3 8 - 5 7 ., 0 0 3 1 3 0 .. 1 2 8 - 5 ., 5 1 0 1 ,. 0 0 9 4 .. 3 2 c
ATOM 0 7 3 N.3 A B 3 8 - 5 7 . 8 1 2 9 ., 0 7 4 - 5 . 5 3 4 1 ,. 0 0 9 7 ,. 5 5 N
ATOM 1 0 7 4 0 C A B 3 8 - 5 5 .. 1 0 5 1 2 9 .. 0 7 8 - 4 . 7 0 5 1 .. 0 0 9 7 .. 8 8 c
ATOM 1 0 7 4 1 6 A B 3 8 - 5 3 ., 8 2 8 1 2 9 .. 1 2 3 - 4 ., 3 2 3 1 ,. 0 0 9 3 .. 3 2
ATOM 1 0 7 4 2 P G B 3 9 - 5 9 .. 9 4 6 1 2 4 ., 7 7 7 - .. 4 8 2 1 .. 0 0 1 1 0 ,. 7 0 P
ATOM 1 0 7 4 3 OP1 G B 3 9 - 6 0 .. 9 9 6 1 2 4 .. 5 7 9 - 8 .. 4 4 5 1 .. 0 0 1 1 2 .. 9 0 O
ATOM 0 7 4 4 OP2 G B 3 9 - 5 9 ., 4 4 4 1 2 3 . 6 1 9 - 1 0 ., 2 6 1 1 ,. 0 0 0 5 ., 3 7 O
ATOM 1 0 7 4 5 0 5 ' G B 3 9 - 6 0 .. 4 8 2 1 2 5 ., 8 7 9 - 1 0 .. 5 0 1 1 .. 0 0 1 0 6 ,. 2 0 O
ATOM 1 0 7 4 6 C5 ' G B 3 9 - 5 9 .. 5 6 9 1 2 6 ., 6 1 0 - 1 1 .. 3 0 4 1 ,. 0 0 1 0 3 ,. 3 6 c
ATOM 0 7 4 7 C4 ' G B 3 9 - 5 9 ., 4 8 7 1 2 8 . 0 6 5 - 1 0 ., 9 0 8 1 ,. 0 0 9 9 .. 0 6 c
ATOM 1 0 7 4 8 0 4 ' G B 3 9 - 5 9 .. 0 5 9 1 2 8 .. 2 0 1 - .. 5 2 8 1 ,. 0 0 9 9 .. 0 4 0
ATOM 0 7 4 C3 ' G B 3 9 - 5 8 . 4 6 0 1 2 8 ., 8 7 0 - 1 . 6 7 6 1 ,. 0 0 9 5 ,. 5 6 C
ATOM 1 0 7 5 0 0 3 ' G B 3 9 - 5 8 ., 902 1 2 9 .. 2 3 8 - 1 2 ., 9 5 8 1 ,. 0 0 9 4 .. 8 1 0
ATOM 1 0 7 5 1 C2 ' G B 3 9 - 5 8 ., 1 8 1 1 3 0 .. 0 3 5 - 1 0 ., 7 4 8 1 ,. 0 0 92 .. 1 5 c
ATOM 1 0 7 5 2 0 2 ' G B 3 9 - 5 9 . 2 4 0 1 3 0 ., 9 7 0 - 1 0 . 8 0 0 1 ,. 0 0 9 7 ,. 4 0 0
ATOM 1 0 7 5 3 CI ' G B 3 9 - 5 8 .. 2 2 5 1 2 9 .. 3 3 9 - 9 . 3 9 4 1 .. 0 0 9 7 .. 0 5 c
ATOM 1 0 7 5 4 9 G B 3 9 - 5 6 ., 8 8 1 1 2 8 .. 9 0 5 - 8 ., 9 5 7 1 ,. 0 0 9 4 .. 5 1
ATOM 1 0 7 5 5 C8 G B 3 9 - 5 6 .. 4 8 1 2 7 ., 6 1 6 - 8 .. 8 6 2 1 .. 0 0 9 3 ,. 5 6 c
ATOM 1 0 7 5 6 7 G B 3 9 - 5 5 .. 1 9 2 1 2 7 .. 5 2 7 - 8 .. 4 3 5 1 .. 0 0 9 1 .. 9 1 N
ATOM 1 0 7 5 7 C G B 3 9 - 5 4 ., 8 0 6 1 2 8 . 8 4 7 - 8 ., 2 4 5 1 ,. 0 0 9 1 .. 4 8 C
ATOM 1 0 7 5 8 C4 G B 3 9 - 5 .. 8 3 7 1 2 9 ., 7 1 0 - 8 .. 5 6 5 1 .. 0 0 8 8 ,. 6 4 C
ATOM 1 0 7 5 9 Nl G B 3 9 - 5 3 .. 6 0 8 1 3 0 ., 7 7 4 - 7 .. 7 5 0 1 ,. 0 0 8 6 ,. 7 0 N
ATOM 1 0 7 6 0 C2 G B 3 9 - 5 4 ., 6 8 8 1 3 1 . 5 4 4 - 8 ., 0 9 3 1 ,. 0 0 8 7 .. 0 8 C
ATOM 1 0 7 6 1 3 G B 3 9 - 5 5 .. 8 4 5 1 3 1 .. 0 5 6 - 8 .. 5 1 2 1 ,. 0 0 8 8 .. 3 7
ATOM 1 0 7 62 C G B 3 9 - 5 3 .. 5 7 3 1 2 9 ., 3 8 7 - 7 .. 7 9 2 1 ,. 0 0 8 8 ,. 7 6 c
ATOM 1 0 7 6 3 0 G B 3 9 -52 ., 5 4 0 2 8 .. 7 9 4 - 7 ,, 4 6 5 1 ,. 0 0 8 8 .. 4 9 0
ATOM 1 0 7 6 4 2 G B 3 9 - 5 4 .. 5 1 4 1 3 2 .. 8 6 7 - 7 . 9 8 0 1 ,. 0 0 8 6 .. 5 3
ATOM 1 0 7 6 5 P C B 4 0 - 5 8 . 1 3 7 1 2 8 ., 6 4 - 1 4 . 2 1 ,. 0 0 1 0 1 ,. 6 4 P
ATOM 1 0 7 6 6 OP1 C B 4 0 - 5 8 ., 92 8 2 8 .. 9 9 7 - 1 5 ., 4 1 5 1 ,. 0 0 9 4 .. 5 1 0
ATOM 1 0 7 6 7 OP2 C B 4 0 - 5 7 ., 8 3 8 1 2 7 .. 1 8 0 - 1 3 ., 9 1 9 1 ,. 0 0 8 9 .. 1 6 0
ATOM 1 0 7 6 8 0 5 ' C B 4 0 - 5 6 . 7 3 5 1 2 9 ., 3 8 1 - 1 4 . 2 0 4 1 ,. 0 0 9 5 ,. 0 5 0
ATOM 1 0 7 6 9 C5 ' c B 4 0 - 5 6 .. 6 5 0 1 3 0 .. 7 2 4 - 1 4 . 6 4 8 1 .. 0 0 9 0 .. 1 5 c
ATOM 1 0 7 7 0 C4 ' c B 4 0 - 5 5 ., 5 5 9 1 3 1 .. 5 1 2 - 1 3 ., 9 6 1 1 ,. 0 0 8 7 .. 1 0 c
ATOM 1 0 7 7 1 0 4 ' c B 4 0 - 5 .. 4 3 7 1 3 1 ., 1 6 7 - 1 2 .. 5 5 7 1 .. 0 0 8 6 ,. 5 7 0
ATOM 1 0 7 7 2 C3 ' c B 4 0 - 5 4 .. 1 4 1 1 3 1 .. 3 4 5 - 1 4 .. 4 6 4 1 .. 0 0 8 4 .. 0 3 c
ATOM 1 0 7 7 3 0 3 ' c B 4 0 - 5 3 ., 9 0 3 1 3 1 . 9 0 6 - 1 5 ., 7 4 6 1 ,. 0 0 8 6 .. 4 2 0



ATOM 10774 C2 ' C B 40 -53 353 131 996 -13 333 1 00 83 85 c
ATOM 107 75 02 ' C B 40 --53 497 133 409 -13 361 1 00 82 12 0
ATOM 10776 CI ' C B 40 -54 127 131 488 -12 117 1 0 83 67 c
ATOM 10777 l C B 40 -53 479 130 297 -11 521 1 00 85 51
ATOM 10778 C2 C B 40 -52 318 130 483 -10 752 1 00 78 37 c
ATOM 10779 3 C B 40 -51 707 129 417 -10 205 1 0 79 47

ATOM 10780 C4 c B 40 -52 198 128 190 -10 397 1 00 8 12 c
ATOM 107 81 C C B 40 -53 378 127 966 -11 168 1 00 84 44 c
ATOM 10782 Co c B 40 -53 979 129 036 -11 711 1 00 87 48 c
ATOM 10783 02 c B 40 -51 862 131 623 -10 584 1 00 79 09 0
ATOM 107 84 c B 40 -51 556 127 160 -9 828 1 00 8 86 N
ATOM 107 85 P A B 1 -52 730 131 307 -16 677 1 00 87 02 P
ATOM 10786 OP1 A B 4 -52 781 131 938 -18 018 1 00 81 23 O
ATOM 10787 OP2 A B 1 -52 754 129 826 -16 569 1 00 80 47 O
ATOM 107 88 05 ' A B 41 -51 403 131 8 -1 996 1 00 73 66 O
ATOM 10789 C5 ' A B 41 -51 1 133 243 -15 988 1 0 71 5 C
ATOM 107 90 C ' A B 1 -49 902 133 538 -15 157 1 00 71 88 c
ATOM 0791 04 ' A B 4 -50 041 132 909 -13 861 1 00 65 0
ATOM 10792 C3 ' A B 41 -48 593 132 995 -15 701 1 0 65 23 c
ATOM 10793 03 ' A B 41 -48 038 133 864 -16 671 1 00 8 74 0
ATOM 0794 C2 ' A B 4 -47 739 132 830 -14 448 1 00 7 55 c
ATOM 107 95 02 ' A B 1 -47 134 134 054 -1 067 1 00 67 44 0
ATOM 10796 CI ' A B 41 -48 787 132 471 -13 395 1 00 73 00 c
ATOM 107 97 A B 41 -48 868 131 024 -13 138 1 00 92 N
ATOM 10798 C8 A B 1 -49 850 130 141 -13 519 1 00 75 3 C
ATOM 10799 7 A B 4 -49 650 128 912 -13 115 1 00 73 89
ATOM 10800 C A B 41 -48 456 29 001 -12 421 1 00 73 07 C
ATOM 10801 C A B 41 -47 973 130 299 -12 418 1 00 70 44 c
ATOM 10802 Nl A B 4 -46 552 128 468 -11 158 1 00 72 45
ATOM 10803 C2 A B 1 -46 207 129 761 -11 244 1 00 72 9 c
ATOM 10804 3 A B 41 -46 848 130 760 -11 850 1 00 72 70
ATOM 10805 C6 A B 41 -47 690 128 042 -11 748 1 0 71 49 C
ATOM 10806 A B 1 -48 031 126 754 -11 658 1 00 74 52

ATOM 10807 P A B 42 -47 427 133 295 -18 044 1 00 77 P
ATOM 10808 O A B 42 -47 321 134 381 -19 044 1 0 68 02 O
ATOM 10809 OF2 A B 42 -48 063 131 995 -18 410 1 00 50 O
ATOM 10810 05 ' A B 42 -45 948 132 954 -17 617 1 00 68 20 O
ATOM 10811 C5 ' A B 42 -45 591 131 612 -17 423 1 00 65 82 C
ATOM 10812 C4 ' A B 42 -44 550 131 472 -16 358 1 00 68 78 c
ATOM 10813 04 ' A B 42 -45 184 130 999 -15 146 1 00 2 35 0
ATOM 10814 C3 ' A B 42 -43 474 130 449 -16 711 1 00 57 50 c
ATOM 10815 03 ' A B 42 -42 328 131 113 -17 205 1 00 56 75 0
ATOM 10816 C2 ' A B 42 -43 222 129 694 -15 414 1 00 58 30 c
ATOM 10817 02 ' A B 42 -42 206 130 328 -14 658 1 00 0 3 0
ATOM 10818 CI ' A B 42 -44 561 129 837 -14 684 1 0 66 45 c
ATOM 10819 N9 A B 42 -45 494 128 738 -1 972 1 00 0
ATOM 10820 C8 A B 42 -46 567 128 835 -1 8 1 00 63 1 c
ATOM 10821 Ί A B 42 -47 256 127 736 -15 915 1 0 66 34

ATOM 10822 C A B 42 -46 586 126 860 -15 076 1 00 12 c
ATOM 10823 C4 A B 42 -45 491 127 456 -14 482 1 00 66 30 c
ATOM 10824 Ml A B 42 -45 987 124 916 -13 884 1 00 66 55
ATOM 10825 C2 A B 42 -44 2 125 620 -13 381 1 00 4 13 c
ATOM 10826 3 A B 42 -44 623 126 886 -13 619 1 00 67 59 N
ATOM 10827 Co A B 42 -46 833 125 525 -1 751 1 00 66 82 C
ATOM 10828 A B 42 -47 867 124 853 -15 265 1 00 67 82

ATOM 10829 P G B 43 -41 751 130 834 -18 674 1 00 54 11 P
ATOM 10830 OP1 G B 43 -42 802 130 622 -19 693 1 00 56 94 O
ATOM 10831 OP2 G B 43 -40 778 131 900 -18 936 1 00 57 42 0
ATOM 10832 05 ' G B 43 -40 927 129 494 -18 431 1 00 0 28 0
ATOM 10833 C5 ' G B 43 -40 077 129 374 -17 287 1 00 5 1 c
ATOM 10834 C4 ' G B 43 -39 871 127 938 -16 883 1 0 53 38 c
ATOM 10835 0 ' G B 43 - 1 147 127 343 -16 531 1 00 58 00 0
ATOM 10836 C3 ' G B 43 -39 272 127 033 -17 953 1 00 53 20 c



ATOM 1 0 8 3 7 0 3 ' G B 4 3 - 3 8 5 3 0 1 2 6 0 0 5 - 1 7 2 9 8 1 0 0 0 8 5 O
ATOM 1 0 8 3 8 C2 ' G B 4 3 - 4 0 5 1 1 1 2 6 4 2 0 - 1 8 582 1 0 0 5 5 C
ATOM 1 0 8 3 9 0 2 ' G B 4 3 - 4 0 3 0 9 1 2 5 2 1 4 - 1 2 8 7 1 0 5 6 1 1 O
ATOM 1 0 8 4 0 CI ' G B 4 3 - 1 3 2 1 2 6 2 2 3 - 1 7 3 5 7 1 0 0 5 5 9 7 c

ATOM 0 8 4 G B 4 3 - 4 2 8 2 1 2 6 4 - 7 6 9 4 1 0 0 6 4 9 3 N
ATOM 1 0 8 4 2 C8 G B 4 3 - 4 3 4 8 6 1 2 7 1 3 8 - 1 8 4 3 3 1 0 5 8 3 C
ATOM 1 0 8 4 3 7 G B 4 3 - 4 4 7 3 6 1 2 6 8 3 2 - 1 8 5 9 5 1 0 0 6 1 4 4 N
ATOM 1 0 8 4 4 C G B 4 3 - 4 4 8 9 3 1 2 5 62 5 - 7 92 9 1 0 0 6 2 3 C
ATOM 1 0 8 5 C4 G B 4 3 - 4 3 7 0 7 1 2 5 2 0 8 - 7 3 6 8 1 0 0 6 5 9 9 C
ATOM 1 0 8 4 6 l G B 4 3 - 4 5 7 6 4 1 2 3 6 5 7 - 1 7 0 3 0 1 0 0 9 3 N
ATOM 1 0 8 4 7 C G B 4 3 - 4 4 532 2 3 3 4 3 - 6 5 0 6 1 0 0 6 7 0 0 C
ATOM 1 0 8 4 8 N3 G B 4 3 - 4 3 4 4 8 1 2 4 0 9 6 - 1 6 4 8 1 0 0 6 1 0 N
ATOM 1 0 8 4 9 C G B 4 3 - 4 6 0 3 8 1 2 4 8 0 5 - 1 7 7 7 6 1 0 0 6 4 9 6 C
ATOM 1 0 8 5 0 0 G B 4 3 - 4 7 1 7 6 1 2 5 0 1 2 - 1 8 2 0 6 1 0 0 6 7 0 O
ATOM 1 0 8 5 1 N2 G B 4 3 - 4 4 4 6 9 1 2 2 1 9 6 - 1 8 1 3 1 0 0 6 1 N
ATOM 1 0 8 5 2 P υ B 4 4 - 3 6 9 3 0 1 2 6 0 0 7 - 1 7 3 3 8 1 0 5 1 8 6 P
ATOM 1 0 8 5 3 OP1 U B 4 4 - 3 6 3 4 9 1 2 7 3 0 9 - 1 9 6 5 1 0 0 5 1 0 1 O
ATOM 1 0 8 5 4 OP2 U B 4 4 - 3 6 5 6 1 2 4 8 2 8 - 5 6 8 1 0 0 5 5 4 6 O
ATOM 1 0 8 5 5 0 5 ' υ B 4 4 - 3 6 62 0 1 2 5 802 - 1 8 8 8 6 1 0 5 1 6 8 0
ATOM 1 0 8 5 6 C5 ' u B 4 4 - 3 6 6 0 5 1 2 4 5 1 1 - 1 4 7 3 1 0 0 4 6 8 3 c
ATOM 1 0 8 5 7 C4 ' u B 4 4 - 3 5 9 5 5 1 2 4 5 4 7 - 2 0 8 2 5 1 0 0 4 8 4 c
ATOM 1 0 8 5 8 0 4 ' u B 4 4 - 3 6 8 9 0 1 2 5 1 2 5 - 2 1 7 8 2 1 0 0 5 3 0 6 0
ATOM 1 0 8 5 9 C3 ' u B 4 4 - 3 6 9 2 1 2 5 3 9 8 - 2 0 8 9 8 1 0 0 0 8 3 c
ATOM 1 0 8 6 0 0 3 ' u B 4 4 - 3 3 7 8 9 1 2 4 8 7 - 2 1 8 3 9 1 0 0 4 8 3 0
ATOM 1 0 8 6 1 C2 ' u B 4 4 - 3 5 2 3 3 1 2 6 7 2 9 - 2 1 4 3 2 1 0 0 5 0 6 2 c
ATOM 1 0 8 62 0 2 ' u B 4 4 - 3 4 2 9 8 1 2 7 6 0 9 - 2 2 0 3 1 1 0 0 2 2 3 0
ATOM 1 0 8 6 3 CI ' u B 4 4 - 3 6 2 9 9 1 2 6 2 4 7 - 2 2 4 0 5 1 0 0 5 1 6 9 c
ATOM 1 0 8 6 4 Nl u B 4 4 - 3 7 3 3 4 1 2 7 2 6 0 - 2 2 6 5 7 1 0 0 5 6 2 9 N
ATOM 1 0 8 6 5 C2 u B 4 4 - 3 7 2 6 8 1 2 7 952 - 2 3 8 5 3 1 0 0 0 0 c
ATOM 1 0 8 6 6 3 u B 4 4 - 3 8 2 4 3 1 2 8 9 1 3 - 2 4 0 1 7 1 0 0 6 1 3 7 N
ATOM 1 0 8 6 7 C u B 4 4 - 3 9 2 4 1 1 2 9 2 4 0 - 2 3 1 1 1 1 0 0 6 1 7 1 C
ATOM 1 0 8 6 8 C5 υ B 4 4 - 3 9 2 3 5 1 2 8 4 8 0 - 2 1 8 9 5 1 0 5 4 1 1 C
ATOM 1 0 8 6 9 C u B 4 4 - 3 8 2 9 5 1 2 7 5 4 8 - 2 1 7 1 7 1 0 0 5 5 6 5 c

ATOM 1 0 8 0 0 2 u B 4 4 - 3 6 4 7 1 2 7 7 3 5 - 2 4 7 0 6 1 0 0 5 5 7 4 0
ATOM 1 0 8 7 1 0 4 υ B 4 4 - 4 0 0 4 5 1 3 0 1 3 5 - 2 3 3 2 1 0 6 3 8 0
ATOM 1 0 8 7 2 0 5 ' u B 4 5 - 3 1 5 9 4 1 2 5 1 6 4 - 2 0 6 5 1 1 0 0 4 3 3 2 0
ATOM 1 0 8 7 3 C4 ' u B 4 5 - 3 0 4 6 6 1 2 7 2 8 0 - 2 0 4 4 1 0 0 4 3 8 5 c
ATOM 1 0 8 7 4 C3 ' u B 4 5 - 2 9 3 8 7 1 2 6 6 9 7 - 1 5 0 7 1 0 0 4 3 5 2 c
ATOM 1 0 8 7 5 C2 ' u B 4 5 - 2 9 3 2 1 2 7 7 0 3 - 1 8 3 6 5 1 0 0 4 3 1 4 c
ATOM 1 0 8 7 6 P u B 4 5 -32 4 5 7 1 2 4 0 4 1 - 2 1 3 6 5 1 0 0 4 9 4 5 P
ATOM 1 0 8 7 7 OP1 u B 4 5 - 3 1 7 8 3 1 2 3 6 0 8 - 2 2 62 3 1 0 0 4 7 6 1 0
ATOM 1 0 8 7 8 OP2 u B 4 5 - 3 2 7 6 0 1 2 2 9 9 1 - 2 0 3 5 7 1 0 0 4 3 7 7 0
ATOM 1 0 8 7 9 C5 ' u B 4 5 - 3 1 1 4 6 1 2 6 3 0 6 - 2 1 3 5 3 1 0 0 4 4 5 2 c
ATOM 1 0 8 8 0 0 4 ' u B 4 5 - 3 1 4 4 9 1 2 7 8 1 - 1 4 8 4 1 0 0 4 3 1 4 0
ATOM 1 0 8 8 1 0 3 ' υ B 4 5 - 2 8 1 2 3 1 2 6 5 0 1 - 2 0 1 4 2 1 0 4 7 8 0
ATOM 1 0 8 8 2 0 2 ' u B 4 5 - 2 8 6 9 6 1 2 8 8 9 2 - 1 8 7 5 9 1 0 0 4 9 6 5 0
ATOM 1 0 8 8 3 C ' u B 4 5 - 3 0 8 6 0 1 2 8 0 0 7 - 8 2 7 1 0 0 4 3 9 5 c
ATOM 1 0 8 8 4 l υ B 4 5 - 3 1 4 8 5 1 2 7 0 5 6 - 1 7 2 7 4 1 0 4 1 0 6 N
ATOM 1 0 8 8 5 C2 u B 4 5 - 3 1 1 6 5 1 2 7 2 0 1 - 1 9 4 1 1 0 0 4 1 2 3 c
ATOM 1 0 8 8 6 3 u B 4 5 - 3 1 7 3 4 1 2 6 2 7 3 - 5 1 2 9 1 0 0 4 7 N
ATOM 1 0 8 8 7 C4 u B 4 5 -32 5 6 3 1 2 5 2 4 2 - 5 4 9 7 1 0 0 4 6 8 6 c
ATOM 1 0 8 8 8 C u B 4 5 -32 8 5 5 1 2 5 1 4 3 - 1 6 8 9 6 1 0 0 4 1 2 4 c
ATOM 1 0 8 8 9 C u B 4 5 -32 2 9 5 1 2 6 0 3 3 - 7 7 1 9 1 0 0 4 4 4 8 c
ATOM 1 0 8 9 0 0 2 u B 4 5 - 3 0 4 4 4 1 2 8 0 8 7 - 5 502 1 0 0 4 3 0 6 0
ATOM 1 0 8 9 1 0 4 u B 4 5 - 3 2 9 9 2 1 2 4 5 0 6 - 1 4 6 1 0 1 0 0 0 8 2 0
ATOM 1 0 8 92 0 ' A B 4 6 - 2 6 3 9 1 2 5 8 2 0 - 1 8 4 0 4 1 0 0 3 2 4 6 0
ATOM 1 0 8 9 3 C4 ' A B 4 6 - 2 5 5 3 3 1 2 7 5 7 0 - 1 7 0 1 8 1 0 0 4 2 c
ATOM 1 0 8 9 4 C3 ' A B 4 6 - 2 4 7 5 1 2 6 6 4 - 1 6 1 5 8 1 0 0 4 4 6 5 c
ATOM 1 0 8 9 5 C2 ' A B 4 6 - 2 5 1 7 7 1 2 6 9 9 3 - 1 4 7 5 3 1 0 0 4 3 8 5 c
ATOM 1 0 8 9 6 P A B 4 6 - 2 7 1 1 6 1 2 5 2 9 9 - 1 7 0 0 1 0 0 3 8 7 5 P
ATOM 1 0 8 9 7 O A B 4 6 - 2 6 0 5 7 1 2 5 2 3 1 - 2 0 7 4 0 1 0 4 1 3 4 0
ATOM 1 0 8 9 8 OP2 A B 4 6 - 2 7 9 1 7 1 2 4 1 2 4 - 1 9 3 1 1 0 0 3 7 2 0
ATOM 1 0 8 9 C5 ' A B 4 6 - 2 5 7 3 4 1 2 7 0 6 9 - 1 8 4 8 1 0 0 4 0 6 2 c



ATOM 10900 04 ' A B 46 -2 6 ..805 127 ..678 -16..324 1 ,.00 41 .. 4 O

ATOM 10901 0 3 ' A B 46 --2 3 .,340 126..866 -16.,375 1 ,.00 43..89 O

ATOM 10902 02 ' A B 46 -24..548 12 8 .,193 -14 ..351 ,.00 47 ,.57 O

ATOM 10903 CI ' A B 46 -2 6 ..657 127 ..280 -14 ..986 1 ,.00 38..44 c
ATOM 10904 N 9 A B 46 -2 7 .,542 126. -14 .,762 1 ,.00 50.,49

ATOM 10905 C8 A B 46 -2 8 ..249 12 5 .,345 -15. 680 1 ,.00 41 ,.35 C
ATOM 10906 7 A B 46 -2 8 ..992 124.,396 -15..136 1 ,.00 35,.65

ATOM 10907 C A B 46 -2 8 .,749 124 .529 -13.,774 1 ,.00 38.,47 C
ATOM 10908 C4 A B 46 -2 7 ..872 125..585 -13.,535 1 ,.00 46..04 C

ATOM 10909 l A B 46 -2 8 ..793 124.,266 -11 ..419 1 ,.00 47 ,.19
ATOM 10910 C2 A B 46 -27.,934 125..288 - 1 .,368 1 ,.00 45..35 C

ATOM 10911 3 A B 46 -2 7 ..416 126.,014 -12.,349 1 ,.00 42 ..92

ATOM 10912 C A B 46 -29. 232 12 3 .,858 -12 .633 1 ,.00 40 ,.74 C
ATOM 10913 N 6 A B 46 -30..088 122.,849 -12.,646 1 ,.00 38..07 N

ATOM 10914 05 ' A B 47 -22.,049 125..587 -14 .,696 1 ,.00 43..51 O
ATOM 10915 C4 ' A B 47 -21..723 12 6 .,487 -12 ..479 1 ,.00 43,.04 C

ATOM 10916 C3 ' A B 47 -21..025 12 5 .,233 -12..005 1 ,.00 41 ..65 c
ATOM 10917 C2 ' A B 47 -21.,797 124 .844 -10.,758 1 ,.00 48.,46 C

ATOM 10918 P A B 47 .289 12 5 .,671 -16. 258 1 ,.00 44 ,.46 P

ATOM 10919 OF1 A B 47 -21 ..086 126.,102 - 1 030 1 ,.00 42 ,.34 0

ATOM 10920 OP2 A B 47 -22.,922 124 .402 - .,677 1 ,.00 44 .,03 0
ATOM 10921 C 5 ' A B 47 -21..628 126.,734 -13.,961 1 ,.00 45..32 c
ATOM 10922 04 ' A B 47 -2 3 ..104 126.,27 3 -12. 127 1 ,.00 40,.16 0
ATOM 10923 03 ' A B 47 -19.,659 125..434 - 1 .,774 1 ,.00 47 ..51 0

ATOM 10924 02 ' A B 47 -21..335 125..597 - .,654 1 ,.00 47 ..53 0
ATOM 10925 CI ' A B 47 -23 .203 12 5 .,305 -11 .110 1 ,.00 4 ,.86 c
ATOM 10926 9 A B 47 -24.,104 124..253 - 1 .,608 1 ,.00 42 ..50 N
ATOM 10927 C8 A B 47 -2 4 .,375 123..943 -12.,913 1 ,.00 38..11 c
ATOM 10928 7 A B 47 -25. .302 12 3 .,02 6 -13. 04 7 1 ,.00 37 ,.63
ATOM 10929 C5 A B 47 -2 5 ..661 122.,728 -11 .,758 1 ,.00 35..93 c
ATOM 10930 C4 A B 47 -2 4 .,94 5 123..481 -10.,857 1 ,.00 42 ..72 c
ATOM 10931 l A B 47 -2 6 ..72 6 121.,784 - .899 1 ,.00 42 ,.49

ATOM 10932 C2 A B 47 -2 5 ..963 122.,576 -9.,138 1 ,.00 42 ..61 c
ATOM 10933 3 A B 47 -2 5 .,044 123. 457 -9.,517 1 ,.00 45.,54 N

ATOM 10934 C 6 A B 47 -2 6 ..587 121.,847 -11 .240 1 ,.00 38,.83 C
ATOM 10935 A B 47 -27 ..329 121.,066 -11 .995 1 ,.00 41 ,.65

ATOM 10936 05 ' A B 48 -18.,967 123. 095 - .,342 1 ,.00 43.,9.3 O
ATOM 10937 C4 ' A B 48 -19..337 122.,058 - .,192 1 ,.00 41 ..15 C
ATOM 10938 C3 ' A B 48 -19. 017 12 0 .,667 -9. 7 1 ,.00 37 ,.30 c
ATOM 10939 C2 ' A B 48 -20.,130 1 ..834 -9.,104 1 ,.00 36..85 c
ATOM 10940 P A B 48 -18.,637 124 ..316 -12.,305 1 ,.00 47 ..55 P

ATOM 10941 OP1 A B 48 -1 .237 12 4 .,799 -12 .137 1 ,.00 43 ,.92 0
ATOM 10942 OP2 A B 48 -19..056 124.,011 -13.,684 1 ,.00 47 ..20 0

ATOM 10943 C5 ' A B 48 -18.,772 123..22 4 -9.,94 9 1 ,.00 43..27 c
ATOM 10944 04 ' A B 48 -2 0 ..774 122.,109 - .232 1 ,.00 42 ,.32 0

ATOM 10945 03 ' A B 48 -17 ..738 12 0 .,22 4 -9.,324 1 ,.00 43.. 1 0
ATOM 10946 02 ' A B 48 - .,867 119. 599 -7 .,731 1 ,.00 36.,9 0

ATOM 10947 CI ' A B 48 -21..298 12 0 .,798 - .188 1 ,.00 44 ,.26 c
ATOM 10948 A B 48 —22 ..131 12 0 .,588 -10..384 1 ,.00 47 ,.02

ATOM 10949 C8 A B 48 -22.,061 121 .305 - .,542 1 ,.00 39.,65 c
ATOM 10950 7 A B 48 -22..937 120.,904 -12.,413 1 ,.00 42 ..74

ATOM 10951 C A B 48 -2 3 ..633 119.,878 -11 .770 1 ,.00 39,.93 c
ATOM 10952 C4 A B 48 -2 3 .,150 1 ..660 -10.,516 1 ,.00 42 ..13 c
ATOM 10953 N l A B 48 -2 5 ..162 118..118 -11 .,301 1 ,.00 48..07

ATOM 10954 C2 A B 48 -24 .588 118.,015 -10. 091 1 ,.00 42 ,.37 c
ATOM 10955 3 A B 48 -2 3 .,581 118..741 -9.,615 1 ,.00 43..98 N
ATOM 10956 C 6 A B 48 -2 4 .,708 119..069 -12.,168 1 ,.00 43..08 C

ATOM 10957 A B 48 -25. 264 1 .,196 -13. 375 1 ,.00 35 ,.10
ATOM 10958 05 ' A B 49 -17 ..949 117 .,713 -9.,592 1 ,.00 42 ..56 O

ATOM 10959 C4 ' A B 49 -18.,838 116..040 -8.,130 1 ,.00 43..13 c
ATOM 10960 C3 ' A B 49 -18..636 1 4 .,912 - .140 1 ,.00 41 ,.62 c
ATOM 10961 C2 ' A B 49 -19..986 114 .,226 -9.,109 1 ,.00 41 ..17 c
ATOM 10962 P A B 49 -17 .,062 118. 948 -10.,043 1 ,.00 45.,32 P



ATOM 10963 OP1 A B 49 -15 708 118 856 -9 485 1 00 50 0 O

ATOM 10964 OP2 A B 49 -17 119 027 -11 513 1 00 44 26 O
ATOM 10965 C5 ' A B 49 -17 921 1 7 221 -8 269 1 0 39 5 C
ATOM 10966 0 ' A B 49 -20 205 116 455 -8 341 1 00 38 20 O
ATOM 0967 03 ' A B 49 -17 576 114 060 -8 779 1 00 44 25 O

ATOM 10968 02 ' A B 49 -20 094 1 3 475 -7 906 1 0 48 81 O
ATOM 10969 CI ' A B 49 -20 921 115 436 -9 002 1 00 43 85 c
ATOM 10970 A B 49 -21 317 115 94 7 - 0 334 1 00 3 98 N
ATOM 10971 C8 A B 49 -2 0 687 116 906 -11 078 1 00 41 32 C
ATOM 10972 7 A B 49 -21 245 117 154 -12 242 1 00 40 13
ATOM 10973 C A B 49 -22 298 116 271 -12 267 1 00 3 1 C
ATOM 10974 C A B 49 -22 360 115 527 -11 122 1 00 37 7 C
ATOM 10975 . A B 49 -24 215 1 1 -12 996 1 00 43 52

ATOM 10976 C2 A B 49 -24 148 114 450 -11 835 1 00 43 73 c
ATOM 10977 3 A B 49 -2 3 267 114 575 -10 843 1 00 45 10

ATOM 10978 C6 A B 49 -23 281 1 6 055 -13 231 1 0 44 72 C
ATOM 10979 A B 49 -23 319 116 758 -1 368 1 00 46 25
ATOM 10980 05 ' U B 50 -17 391 112 380 - 0 675 1 00 4 39 O
ATOM 10981 C4 ' υ B 50 -19 078 1 0 691 -10 836 1 0 42 73 C
ATOM 10982 C3 ' u B 50 -18 592 110 251 -12 214 1 00 40 12 c
ATOM 10983 C2 ' u B 50 - 879 110 258 -13 031 1 00 36 47 C
ATOM 10984 P u B 50 -16 537 113 456 ... y 873 1 00 47 48 P

ATOM 10985 OF1 u B 50 -15 539 112 753 -9 038 1 00 3 5 0
ATOM 10986 OP2 u B 50 - 6 048 114 475 -10 818 1 00 47 0.1 0
ATOM 10987 C5 ' u B 50 -18 069 111 365 ... y 964 1 00 41 76 C
ATOM 10988 04 ' u B 0 -20 130 625 -11 106 1 00 39 12 0
ATOM 10989 03 ' u B 50 -18 022 108 966 -12 161 1 00 43 22 0
ATOM 10990 02 ' u B 50 -2 0 636 109 095 -12 757 1 00 39 04 0
ATOM 10991 CI ' u B 0 -20 64 6 417 -1 394 1 00 4 52 c
ATOM 10992 l u B 50 -20 564 112 668 -13 180 1 00 38 65
ATOM 10993 C2 u B 50 -21 598 112 790 -14 061 1 00 38 3 c
ATOM 10994 3 υ B 50 -21 557 1 3 92 6 -14 827 1 0 37 61

ATOM 10995 C4 u B 50 -20 601 114 903 -1 784 1 00 43 31 c
ATOM 10996 C u B 50 - 541 114 687 -13 82 6 1 00 4 8 c
ATOM 10997 C6 υ B 50 -19 556 1 3 585 -13 074 1 0 37 c
ATOM 10998 02 u B 50 —22 463 111 923 -1 119 1 00 3 47 0
ATOM 10999 04 u B 50 -20 702 115 85 7 - 550 1 00 40 27 0
ATOM 11000 P A B 51 -16 550 108 629 -12 719 1 00 43 43 P
ATOM 11001 OP1 A B 1 -16 735 107 933 -13 995 1 00 38 78 0
ATOM 11002 OP2 A B 51 -15 679 109 804 -12 777 1 00 43 78 0
ATOM 11003 05 ' A B 51 -1 947 107 814 -11 491 1 00 41 50 0
ATOM 11004 C5 ' A B 1 -16 432 106 537 -11 1.19 1 00 42 46 c
ATOM 11005 C4 ' A B 51 -17 576 106 518 -10 129 1 00 40 90 c
ATOM 11006 04 ' A B 51 -18 153 105 191 -10 228 1 00 41 7 0
ATOM 11007 C3 ' A B 51 -17 228 106 711 -8 641 1 0 4.3 88 c
ATOM 11008 03 ' A B 51 -17 501 108 020 -8 153 1 00 46 24 0
ATOM 11009 C2 ' A B 5 - 8 0 105 643 -7 92 4 1 00 44 24 c
ATOM 11010 02 ' A B 51 -19 348 106 103 -7 643 1 0 48 3 0
ATOM 11011 CI ' A B 51 -18 148 104 555 -8 983 1 00 46 52 c
ATOM 11012 A B 5 - 954 103 675 -8 926 1 00 45 33 N
ATOM 11013 C8 A B 51 -15 640 104 062 -8 725 1 00 47 39 c
ATOM 11014 7 A B 51 -1 734 103 136 -8 670 1 00 46 18
ATOM 11015 C A B 51 -15 535 102 041 -8 851 1 00 45 88 c
ATOM 11016 C A B 51 -16 883 102 342 ... 009 1 00 40 20 c
ATOM 11017 . A B 1 -16 068 99 8 -9 062 1 00 45 76
ATOM 11018 C A B 51 - 7 334 100 292 -9 186 1 00 49 .32 c
ATOM 11019 3 A B 51 -17 885 101 512 -9 188 1 00 40 80

ATOM 11020 C A B 1 -15 128 100 734 -8 892 1 00 4 89 C
ATOM 11021 A B 51 -13 852 100 440 -8 765 1 00 53 36
ATOM 11022 P A B 52 -16 678 108 680 -6 921 1 00 45 09 P
ATOM 11023 O A B 52 -17 349 109 995 -6 658 1 0 52 51 O
ATOM 11024 OP2 A B 52 -15 219 108 709 -7 151 1 00 41 57 O
ATOM 11025 05 ' A B 52 -17 004 107 775 -5 663 1 00 48 76 O



ATOM 11026 C5 ' A B 52 -17 958 108 201 -4 708 1 00 53 11 c
ATOM 11027 C4 ' A B 52 --17 823 107 513 -3 372 1 00 55 17 c
ATOM 11028 04 ' A B 52 -17 754 106 082 -3 577 1 0 58 0

ATOM 11029 C3 ' A B 52 -16 591 107 826 -2 523 1 00 0 80 c
ATOM 11030 03 ' A B 52 - 710 .10 9 024 -.1 756 1 00 56 75 0

ATOM 11031 C2 ' A B 52 -16 507 106 590 -1 639 1 0 56 53 c
ATOM 11032 02 ' A B 52 -1 527 106 639 -0 650 1 00 4 33 0

ATOM 11033 C ' A B 52 - 887 .105 499 -2 62 7 1 00 5 28 c
ATOM 11034 9 A B 52 --15 703 104 939 -3 324 1 00 57 23

ATOM 11035 C8 A B 52 -1 150 105 345 -4 515 1 00 51 47 c
ATOM 11036 7 A B 5 - 4 076 .104 673 -4 876 1 00 49 87 N

ATOM 11037 C 5 A B 52 -13 904 103 753 -3 859 1 00 49 73 c
ATOM 11038 C4 A B 2 -14 88 7 103 908 -2 88 7 1 00 54 53 c
ATOM 11039 l A B 52 -13 033 101 989 -2 558 1 00 48 72

ATOM 11040 C2 A B 52 -14 037 102 256 -1 697 1 00 5 25 C
ATOM 11041 .3 A B 52 -15 0.14 10.3 177 -1 757 1 0 57 25

ATOM 11042 C A B 52 -12 934 102 730 -3 682 1 00 53 69 c
ATOM 11043 6 A B 52 - 936 102 489 -4 554 1 00 45 0 N

ATOM 11044 05 ' G B 53 -14 2.10 109 650 -1 .34 2 1 0 56 O
ATOM 11045 C4 ' G B 53 -13 162 107 547 -0 919 1 00 8 66 c
ATOM 11046 C3 ' G B 53 - 668 .107 828 -0 957 1 00 56 97 c
ATOM 11047 C2 ' G B 53 -11 186 106 797 -1 967 1 00 56 54 c
ATOM 11048 P G B 53 -15 622 110 -1 796 1 00 57 2 P

ATOM 11049 OP1 G B 53 - 6 182 111 172 -0 792 1 00 66 05 0

ATOM 11050 OP2 G B 53 -15 241 110 711 -3 140 1 00 53 62 0
ATOM 11051 C5 ' G B 3 -14 054 108 634 -0 376 1 00 8 65 c
ATOM 11052 04 ' G B 53 -13 486 .107 284 -2 313 1 00 5 62 0
ATOM 11053 0 3 ' G B 53 -11 035 107 698 0 309 1 00 61 0 0

ATOM 11054 02 ' G B 3 -11 132 105 509 -1 376 1 00 56 0 0
ATOM 11055 CI ' G B 53 -12 330 106 808 -2 981 1 00 52 90 c
ATOM 11056 9 G B 53 -11 992 107 685 -4 111 1 00 46 2 9
ATOM 11057 C8 G B 53 -1 553 108 872 -4 482 1 0 48 27 c
ATOM 11058 7 G B 53 -11 958 109 405 -5 520 1 00 51 03
ATOM 11059 C G B 53 -10 952 .108 5 . -5 8 1 00 40 8 C

ATOM 11060 C4 G B 53 -10 953 107 443 -4 991 1 0 46 27 C
ATOM 11061 N l G B 53 - 9 1 7 107 437 - 6 891 1 00 48 0 N

ATOM 11062 C2 G B 53 - 9 244 .10 6 425 -5 970 1 00 44 90 C
ATOM 11063 3 G B 53 -10 129 106 360 -4 985 1 00 44 44

ATOM 110 64 C G B 3 -10 005 108 553 - 6 906 1 00 47 99 C

ATOM 11065 0 G B 53 - 9 848 . 09 404 -7 784 1 00 49 46 O
ATOM 11066 2 G B 53 -8 348 105 456 - 6 149 1 00 47 31

ATOM 11067 05 ' G B 4 -8 539 107 678 -0 225 1 00 57 14 O
ATOM 11068 C4 ' G B 54 -7 270 105 759 -1 00 1 00 57 8 c
ATOM 11069 C 3 ' G B 5 -5 917 106 435 -0 916 1 00 57 96 c
ATOM 11070 C2 ' G B 54 -5 .301 106 141 -2 281 1 0 59 38 c
ATOM 11071 P G B 54 -9 641 108 448 0 628 1 00 4 31 P

ATOM 11072 OP1 G B 54 - 9 404 .108 2 . 3 2 079 1 00 7 .1 0

ATOM 11073 OP2 G B 54 - 9 686 109 838 0 113 1 0 66 54 0
ATOM 11074 C5 ' G B 54 -8 329 106 279 -0 061 1 00 8 42 c
ATOM 11075 04 ' G B 54 -7 672 .105 961 -2 380 1 00 5 39 0
ATOM 11076 03 ' G B 54 -5 154 105 959 0 178 1 00 69 7 0

ATOM 11077 02 ' G B 54 -4 738 104 840 -2 317 1 00 7 35 0
ATOM 11078 CI ' G B 54 - 6 531 . 06 160 -.3 193 1 00 5 2 c
ATOM 11079 N l G B 54 -5 156 108 900 -7 294 1 00 49 54

ATOM 11080 9 G B 4 - 6 688 107 42 6 -3 946 1 00 2 44

ATOM 11081 C8 G B 54 -7 520 .108 481 -.3 631 1 00 50 50 c
ATOM 11082 7 G B 5 460 109 465 -4 501 1 00 50 80

ATOM 11083 C5 G B 4 - 6 545 109 047 -5 440 1 00 45 64 c
ATOM 11084 C G B 54 -6 081 109 701 -6 610 1 00 50 12 c
ATOM 11085 0 6 G B 5 - 6 401 110 813 056 1 00 48 8 0
ATOM 11086 C2 G B 54 -4 745 107 649 - 6 879 1 0 48 41 c
ATOM 11087 2 G B 54 -3 858 107 046 7 670 1 00 47 71

ATOM 11088 3 G B 54 -5 165 .107 033 -5 790 1 00 48 04



ATOM 11089 C4 G B 54 --6 060 107 783 --5 120 1 00 47 36 c
ATOM 11090 05 ' C B 55 -3 150 107 474 0 316 1 00 7 1 O
ATOM 11091 C4 ' C B 55 -0 996 106 789 -0 .37 3 1 0 72 96 c
ATOM 11092 C3 ' C B 55 --0 007 107 795 --0 952 1 00 82 27 c
ATOM 11093 C2 ' C B 55 0 140 107 288 -2 375 1 00 80 47 c
ATOM 11094 P C B 55 -4 393 106 978 1 168 1 0 7.3 70 P
ATOM 11095 OF1 c B 55 --3 850 106 176 2 276 1 00 72 18 0
ATOM 11096 OP2 c B 55 -5 250 108 146 1 493 1 00 63 74 0
ATOM 11097 C5 ' c B 55 -1 832 107 251 0 772 1 00 70 22 c
ATOM 11098 04 ' c B 55 --1 910 106 553 --1 476 1 00 75 60 0
ATOM 11099 03 ' c B 5 1 208 108 013 -0 200 1 00 2 57 0

ATOM 11100 02 ' c B 55 0 814 106 046 -2 366 1 00 87 85 0
ATOM 11101 CI ' c B 55 -1 307 106 953 -2 693 1 00 74 34 c
ATOM 11102 l c B 55 -- 2 052 108 109 --3 256 1 00 41 N

ATOM 11103 C2 c B 55 -1 720 108 583 -4 532 1 00 62 7 c
ATOM 11104 .3 c B 55 -2 385 109 633 -5 058 1 0 54 48
ATOM 11105 C4 c B 55 --3 370 110 202 -4 369 1 00 5 73 c
ATOM 11106 C c B 55 -3 741 109 738 -3 070 1 00 56 98 c
ATOM 11107 C6 c B 55 -3 066 108 707 -2 556 1 0 59 13 c
ATOM 11108 02 c B 55 --0 805 108 043 --5 165 1 00 56 0
ATOM 11109 c B 55 -4 016 1 234 -4 94 3 1 00 55 08 N

ATOM 11110 05 ' u B 56 3 612 107 983 -1 118 1 00 88 51 0
ATOM 11111 C4 ' u B 56 3 979 108 605 --3 453 1 00 87 22 c
ATOM 11112 C3 ' u B 56 3 414 09 374 -4 635 1 00 84 66 c
ATOM 11113 C2 ' u B 56 2 462 108 365 -5 252 1 00 81 09 c
ATOM 4 P u B 56 2 555 107 108 -0 .304 1 00 9 07 P

ATOM 11115 OP1 u B 56 2 406 105 8 -1 018 1 00 87 31 0
ATOM 11116 OP2 u B 56 3 061 107 078 1 091 1 00100 78 0
ATOM 111 7 C5 ' u B 56 3 209 108 842 -2 173 1 00 87 40 c
ATOM 11118 04 ' u B 56 3 92 4 107 197 --3 836 1 00 89 36 0
ATOM 11119 03 ' u B 56 4 462 109 659 -5 553 1 00 82 04 0
ATOM 11120 02 ' υ B 56 2 12 9 108 635 -6 595 1 0 8.3 72 0
ATOM 11121 CI ' u B 56 3 263 107 073 --5 095 1 00 88 46 c
ATOM 11122 u B 56 2 457 105 826 -5 090 1 00 92 .38 N

ATOM 11123 C2 υ B 56 1 496 105 547 -6 070 1 0 8.3 70 c
ATOM 11124 3 u B 56 0 82 6 104 353 --5 930 1 00 8 79 N

ATOM 11125 C4 u B 56 1 007 103 397 -4 9 1 00 94 86 C
ATOM 11126 C5 u B 56 2 016 103 730 -3 989 1 00 99 56 C
ATOM 11127 C u B 56 2 690 104 886 -4 103 1 00 9 7 c
ATOM 11128 02 u B 56 1 218 06 272 -7 009 1 00 78 62 0
ATOM 11129 04 u B 56 0 325 102 368 -4 966 1 00 98 34 0
ATOM 11130 P A B 7 4 72 6 184 -5 967 1 00 82 89 P
ATOM 11131 OP1 A B 57 4 885 111 948 -4 704 1 00 74 22 0
ATOM 11132 OP2 A B 5 5 753 111 228 047 1 00 75 70 0
ATOM 11133 05 ' A B 57 3 338 1 1 652 -6 591 1 0 78 39 0
ATOM 11134 C5 ' A B 57 3 283 112 845 --7 349 1 00 71 9 c
ATOM 11135 C4 ' A B 57 1 890 113 403 -7 463 1 00 73 39 c
ATOM 11136 04 ' A B 57 0 932 112 655 -6 648 1 0 65 7 0
ATOM 11137 C3 ' A B 57 1 763 114 865 -- 7 048 1 00 73 c
ATOM 11138 03 ' A B 57 0 894 115 524 -7 959 1 00 64 00 0
ATOM 11139 C2 ' A B 57 1 112 114 772 -5 671 1 00 64 49 c
ATOM 11140 02 ' A B 57 0 396 115 924 --5 282 1 00 70 86 0
ATOM 11141 CI ' A B 57 0 201 113 564 -5 850 1 00 5 04 c
ATOM 11142 9 A B 57 -0 174 112 902 -4 608 1 00 57 07

ATOM 11143 C8 A B 7 0 410 82 3 -4 0.10 1 00 60 52 c
ATOM 11144 7 A B 57 -0 195 111 460 -2 903 1 00 61 8 N
ATOM 11145 C A B 57 -1 242 112 349 -2 771 1 00 49 57 c
ATOM 11146 C4 A B 7 -1 241 113 240 -3 823 1 00 52 75 c
ATOM 11147 l A B 57 --3 146 113 488 --1 998 1 00 52 05 N

ATOM 11148 C2 A B 57 -3 014 114 278 -3 068 1 00 51 09 c
ATOM 1114 9 .3 A B 57 -2 103 1 4 239 -4 034 1 0 50 0

ATOM 11150 C A B 57 -- 2 9 112 494 --1 819 1 00 52 23 c
ATOM 11151 N 6 A B 57 -2 384 1 720 -0 747 1 00 58 22 N



ATOM 1 1 1 5 2 P G B 5 8 1 4 6 6 1 1 0 0 5 -- 9 3 7 9 1 0 0 7 5 9 5 P
ATOM 1 1 1 5 3 OP1 G B 5 8 2 8 8 7 1 1 6 3 9 7 - 9 2 0 4 1 0 0 7 9 8 4 O
ATOM 1 1 4 OP2 G B 5 8 0 4 7 0 1 6 9 5 8 - 9 9 5 7 1 0 7 6 1 4 O
ATOM 1 1 1 5 5 0 5 ' G B 5 8 1 532 1 1 4 6 7 5 - 1 0 2 5 5 1 0 0 6 8 9 2 O
ATOM 1 1 1 5 6 C5 ' G B 5 8 2 7 5 8 1 4 2 0 0 - 0 8 0 9 1 0 0 8 5 c
ATOM 1 1 1 5 7 C4 ' G B 5 8 2 4 7 8 1 3 1 6 0 - 1 1 8 6 3 1 0 6 7 8 7 C
ATOM 1 1 1 5 8 0 4 ' G B 5 8 1 8 4 1 1 1 2 0 2 0 - 1 1 2 1 5 1 0 0 3 0 O
ATOM 1 1 5 9 C3 ' G B 5 8 1 4 8 9 1 3 632 - 2 92 8 1 0 0 6 5 0 7 C
ATOM 1 1 1 6 0 0 3 ' G B 5 8 2 1 3 2 1 1 4 1 6 5 - 1 4 0 8 1 1 0 0 6 7 0 8 O
ATOM 1 1 1 6 1 C2 ' G B 5 8 0 6 3 0 1 1 2 4 0 5 - 1 3 2 0 9 1 0 0 5 c
ATOM 1 1 2 0 2 ' G B 5 8 1 2 6 5 1 1 5 7 0 - 1 5 9 1 0 0 5 7 8 0
ATOM 1 1 1 6 3 CI ' G B 5 8 0 6 3 0 1 1 1 7 0 1 - 1 1 8 5 2 1 0 0 5 7 0 1 c
ATOM 4 G B 8 - 0 4 6 4 1 1 2 1 5 6 - 1 0 9 5 8 1 0 0 2 7 2 N
ATOM 1 1 1 6 5 C8 G B 5 8 -- 1 2 3 4 1 1 3 2 7 6 - 1 1 0 4 7 1 0 0 4 9 4 6 c
ATOM 1 1 1 6 6 7 G B 5 8 - 2 0 9 7 1 1 3 3 9 6 - 1 0 0 7 0 1 0 0 : 9 9 N
ATOM 1 1 6 7 C5 G B 5 8 - 1 8 9 4 1 1 2 2 9 3 - 9 2 7 7 1 0 4 3 3 8 C
ATOM 1 1 1 6 8 C G B 5 8 -- 0 8 8 7 1 1 1 5 2 5 - 9 8 0 6 1 0 0 5 0 6 5 c
ATOM 1 1 1 6 9 G B 5 8 - .1 9 8 9 1 0 6 8 8 - 7 6 0 5 1 0 0 5 2 0 2 N
ATOM 1 1 7 0 C2 G B 5 8 - 0 9 8 1 0 9 9 9 0 - 8 2 0 5 1 0 5 2 4 0 C
ATOM 1 1 1 7 1 N3 G B 5 8 -- 0 3 9 4 1 1 0 3 7 1 - 9 3 2 6 1 0 0 0 4 7 N
ATOM 1 1 7 2 C6 G B 5 8 - 2 5 2 3 1 8 7 7 - 8 0 7 8 1 0 0 5 0 9 7 C
ATOM 1 1 1 7 3 0 6 G B 5 8 - 3 4 4 2 1 1 2 3 9 6 - 7 4 2 3 1 0 0 5 3 7 O
ATOM 1 1 1 7 4 2 G B 5 8 -- 0 62 5 1 0 8 8 6 1 - 7 5 7 1 1 0 0 5 5 1 3 N
ATOM 1 1 1 7 5 P U B 5 9 1 9 5 5 1 7 2 0 - 4 6 7 1 0 0 3 6 6 P
ATOM 1 1 1 7 6 OP1 U B 5 9 2 6 1 7 1 1 6 0 2 7 - 1 5 7 5 8 1 0 0 5 5 0 O
ATOM 1 1 1 7 7 OP2 U B 5 9 2 3 3 4 1 4 6 8 - 1 3 2 3 9 1 0 0 6 9 2 9 O
ATOM 1 1 1 7 8 0 ' U B 5 9 0 3 7 6 1 9 0 1 - 6 6 1 1 0 0 3 9 O
ATOM 1 1 1 7 9 C5 ' U B 5 9 - 0 3 6 7 1 1 5 0 8 6 - 1 5 6 7 1 0 0 0 0 C
ATOM 1 1 1 8 0 C4 ' U B 5 9 - 1 852 1 5 1 5 1 - 1 5 2 8 5 1 0 0 5 6 0 8 c
ATOM 1 1 1 8 1 0 ' U B 5 9 -- 2 3 1 4 1 1 5 0 9 - 1 4 7 3 1 0 0 5 7 9 7 0
ATOM 1 1 1 8 2 C3 ' U B 5 9 - 2 7 4 2 1 1 4 3 1 2 - 1 1 9 8 1 0 0 5 1 9 c
ATOM 1 1 1 8 3 0 3 ' υ B 5 9 - 2 8 4 5 1 1 2 9 7 3 - 1 7 5 9 1 0 4 9 6 7 0
ATOM 1 1 1 8 4 C2 ' u B 5 9 - 4 0 7 4 1 1 5 0 5 5 - 1 1 7 5 1 0 0 5 8 3 c
ATOM 1 1 8 5 0 2 ' u B 5 9 - 4 8 6 4 1 4 6 6 7 - 5 0 5 4 1 0 0 5 2 2 0
ATOM 1 1 1 8 6 CI ' υ B 5 9 - 3 62 0 1 6 5 1 1 - 1 9 9 5 1 0 5 8 8 c
ATOM 1 1 1 8 7 l u B 5 9 -- 3 6 1 0 1 1 7 2 8 2 - 1 7 2 5 5 1 0 0 0 8 N
ATOM 1 1 8 8 C2 u B 5 9 - 4 845 1 7 7 0 7 - 7 7 3 7 1 0 0 5 5 6 c
ATOM 1 1 1 8 9 3 u B 5 9 - 4 8 2 4 1 1 8 4 2 4 - 1 8 8 9 0 1 0 0 4 5 1 9
ATOM 1 1 1 9 0 C4 u B 5 9 - 3 7 2 0 1 8 7 9 3 - 1 9 6 0 9 1 0 0 8 8 0 C
ATOM 1 1 1 C u B 5 9 - 2 4 6 9 1 8 3 2 4 - 9 0 4 9 1 0 0 5 7 3 c
ATOM 1 1 1 92 C6 u B 5 9 - 2 4 4 5 1 1 7 6 0 8 - 1 7 9 0 7 1 0 0 : 8 2 c
ATOM 1 1 1 9 3 0 2 u B 5 9 - 5 8 8 7 1 7 4 4 3 - 1 7 1 8 6 1 0 0 4 9 7 0
ATOM 1 1 1 9 4 0 4 u B 5 9 -- 3 8 9 0 1 1 4 6 6 - 2 0 6 4 1 1 0 0 5 9 3 9 0
ATOM 1 1 1 9 5 0 5 ' c B 6 0 - 3 2 2 0 1 1 0 5 1 9 - 1 0 2 7 1 0 0 5 3 3 0
ATOM 1 1 1 9 6 C4 ' c B 6 0 - 1 6 4 8 1 0 9 3 2 5 - 1 4 6 7 8 1 0 5 2 1 c
ATOM 1 1 1 9 7 C3 ' c B 0 -- 2 7 5 1 1 0 8 3 0 5 - 1 4 8 4 1 0 0 5 2 8 9 c
ATOM 1 1 8 C2 ' c B 6 0 - 2 5 0 9 0 7 8 5 3 - 1 3 0 4 3 1 0 0 5 5 4 3 c
ATOM 1 1 1 9 9 P c B 6 0 - 3 7 5 2 1 1 9 1 5 - 1 6 5 5 3 1 0 4 6 4 3 P
ATOM 1 1 2 0 0 OF1 c B 0 -- 5 1 2 4 1 1 1 8 8 0 - 1 6 0 0 7 1 0 0 0 8 0 0
ATOM 1 1 2 0 1 OP2 c B 6 0 - 3 5 0 5 1 1 2 0 6 6 - 7 9 9 5 1 0 0 4 4 9 6 0
ATOM 1 1 2 0 2 C5 ' c B 0 - 1 8 4 2 1 1 0 2 8 5 - 1 5 8 1 5 1 0 0 5 2 5 7 c
ATOM 1 1 2 0 3 0 4 ' c B 0 -- 1 6 1 8 1 1 0 0 2 7 - 1 3 4 1 2 1 0 0 2 3 1 0
ATOM 1 1 2 0 4 0 3 ' c B 0 - 2 7 2 9 0 7 2 6 4 - 1 5 4 5 6 1 0 0 5 2 0 0
ATOM 1 1 2 0 5 0 2 ' c B 0 - 1 4 0 0 1 0 6 9 6 2 - 1 2 9 8 0 1 0 0 5 3 5 5 0
ATOM 2 0 C ' c B 0 - 2 0 8 4 1 0 9 1 7 - 1 3 8 5 1 0 0 4 6 4 c
ATOM 1 1 2 0 7 l c B 0 - 3 1 6 0 1 0 9 8 5 4 - 1 62 6 1 0 0 4 3 9 3 N
ATOM 1 1 2 0 8 C2 c B 6 0 - 3 5 8 8 1 0 9 3 1 5 - 1 0 4 1 1 0 0 4 6 5 7 c
ATOM 2 0 3 c B 0 - 4 5 5 7 1 0 9 9 4 5 - 9 7 0 1 1 0 0 4 8 6 4 N
ATOM 1 1 2 1 0 C4 c B 0 -- 5 0 2 1 1 1 1 0 1 - 1 0 1 5 2 1 0 0 4 5 3 8 c
ATOM 1 1 2 1 1 C c B 6 0 - 4 6 7 9 1 1 1 6 9 5 - 1 1 3 7 7 1 0 0 3 6 3 c
ATOM 1 1 2 1 2 C6 c B 6 0 - 3 7 2 6 1 1 0 4 2 - 1 2 0 6 4 1 0 5 0 0 1 c
ATOM 1 1 2 1 3 0 2 c B 0 -- 3 0 8 4 1 0 8 2 6 0 - 1 0 0 2 7 1 0 0 5 2 8 7 0
ATOM 1 1 2 1 4 4 c B 6 0 - 6 0 3 8 1 6 6 5 - 9 3 9 7 1 0 0 3 8 9 9 N



ATOM 11215 05 ' C B 61 -4 284 105 638 -1 312 1..00 45..85 O

ATOM 11216 C4 ' C B 61 -3 957 103 998 -12 570 1,.00 38..01 C

ATOM 11217 C3 ' C B 61 -5 4.13 10.3 580 -12 546 1..00 42 ,.23 C

ATOM 11218 C2 ' C B 61 --5 755 103 639 -11 065 1..00 46..20 c
ATOM 9 P C B -4 032 .10 6 355 -15 707 1,,00 48.,13 P

ATOM 11220 O C B 61 -3 690 105 297 -16 666 1..00 44 ,.89 0
ATOM 11221 OF2 c B 61 --5 184 107 252 -15 998 1,.00 48,.03 0

ATOM 11222 C5 ' C B -3 466 .104 556 -13 878 1,.00 45.,84 C
ATOM 11223 04 ' c B 61 -3 885 105 02 6 -11 549 1,.00 42 ..70 0

ATOM 11224 03 ' c B 61 --5 62 4 102 319 -13 125 1,.00 47,.95 0
ATOM 11225 02 ' c B 61 -5 279 .1 0 490 -10 390 1,.00 52 ..07 0

ATOM 11226 CI ' c B 61 -4 926 104 839 -10 607 1,.00 41 ..52 c
ATOM 11227 . c B -5 748 106 058 -10 5.13 1,.00 4.1 ,.64
ATOM 11228 C2 c B 61 --6 588 106 170 -9 401 1..00 47 ..74 c
ATOM 11229 3 c B 61 373 107 253 - 9 244 1,.00 44..86
ATOM 112 30 C4 c B 61 -7 .34 7 108 213 -10 164 1..00 46,.50 c
ATOM 11231 C5 c B 61 --6 500 108 124 -11 322 1..00 44..68 c
ATOM 11232 C 6 c B -5 725 .107 035 -1.1 468 1,.00 44 .,46 c
ATOM 112 33 02 c B 61 - 6 604 105 282 -8 545 1..00 47 ,.79 0
ATOM 11234 4 c B 61 --8 168 109 260 - 9 952 1,.00 41 ,.02 N

ATOM 11235 05 ' G B 62 -8 014 .101 970 -12 460 1,.00 34 .,30 0
ATOM 11236 C4 ' G B 2 ... y 139 101 139 -10 509 1,.00 43..69 c
ATOM 11237 C3 ' G B 62 -10 574 101 365 -10 993 1,.00 40,.49 c
ATOM 11238 C2 ' G B -11 167 .1 0 186 - 9 856 1,.00 40..8.3 c
ATOM 11239 P G B 2 -7 055 101 901 -13 711 1,.00 40..42 P

ATOM 112 40 OP1 G B 2 -7 008 100 456 -14 1.18 1,.00 0 ,.53 0

ATOM 11241 OP2 G B -7 366 .1 0 821 - 4 798 1,.00 45..66 0
ATOM 11242 C5 ' G B 62 -8 104 100 878 -11 562 1,.00 37 ..79 c
ATOM 112 43 04 ' G B 2 -8 800 102 389 - 9 852 1,.00 44 ,.69 0
ATOM 11244 03 ' G B 62 -11 324 100 174 -11 237 1..00 40..47 0

ATOM 11245 02 ' G B 62 -11 566 101 366 -8 786 1,.00 38..08 0
ATOM 112 46 CI ' G B 62 - 9 973 10.3 018 - 9 .395 1..00 42 ,. 0 c
ATOM 11247 l G B 62 -12 405 107 407 -8 934 1..00 34 ..53
ATOM 11248 G B 62 -10 078 .104 372 - 9 956 1,.00 45.,27

ATOM 112 49 C8 G B 62 - 9 442 104 931 -11 035 1..00 42 ,.17 c
ATOM 11250 7 G B 62 - 9 82 6 106 161 -11 243 1,.00 38,.50 N

ATOM 11251 C G B 62 -10 768 .10 6 398 -10 258 1,.00 39.,07 c
ATOM 11252 C o G B 2 -11 554 107 560 -10 018 1,.00 41 ..26 C
ATOM 112 53 0 G B 2 -11 525 108 612 -10 667 1,.00 4.1 ,.19 O

ATOM 11254 C G B -12 500 .1 06 267 -8 169 1,.00 45..02 C
ATOM 11255 2 G B 62 -13 397 106 341 159 1,.00 44..32
ATOM 112 5 3 G B 2 -11 778 105 140 -8 392 1,.00 38 ,.47
ATOM 11257 C4 G B 62 -10 948 105 302 -9 455 1..00 38..96 c
ATOM 11258 P U B 63 -11 019 99 208 -12 495 1,.00 47..23 P

ATOM 11259 O υ B 63 - 9 874 98 331 -12 120 1..00 48,.28 0

ATOM 11260 OP2 U B 3 -10 850 99 953 -13 757 1..00 42 ..09 0
ATOM 112 61 05 ' U B 63 -12 327 8 308 -12 598 1,.00 40.,54 0

ATOM 11262 C5 ' υ B 63 - 5.15 97 150 -11 795 1..00 35,.70 c
ATOM 11263 C4 ' u B 3 -13 828 96 473 -12 101 1,.00 38,.97 c
ATOM 112 64 04 ' u B 63 -14 926 7 344 -1.1 72 3 1,.00 49.,28 0
ATOM 11265 C3 ' u B 3 -14 060 96 129 -13 566 1,.00 42 ..02 c
ATOM 11266 03 ' u B 3 -14 92 8 004 -13 62 6 1,.00 42 ,.93 0
ATOM 112 67 C2 ' u B 3 - 4 831 7 .34 7 - 4 075 1,.00 43..07 c
ATOM 11268 02 ' u B 3 -15 616 97 097 -15 223 1,.00 46..61 0
ATOM 112 C ' u B 63 -15 709 97 660 -1 871 1,.00 45 ,.08 c
ATOM 11270 l u B 3 - 6 157 99 057 -12 755 1,.00 39..84 N
ATOM 11271 C2 u B 63 -17 499 99 327 -12 932 1,.00 44..03 c
ATOM 112 72 3 u B 63 -17 883 100 661 -1 773 1,.00 44 ,.16
ATOM 11273 C4 u B 3 -17 018 101 693 -12 435 1..00 43..26 c
ATOM 11274 C u B 63 -1 64 6 101 294 -12 269 1,.00 44..13 c
ATOM 11275 C 6 υ B 63 -15 274 100 034 -1 425 1..00 42 ,.01 c
ATOM 11276 02 u B 3 -18 264 8 424 -13 222 1..00 42 ..24 0
ATOM 11277 04 u B 63 -17 386 102 852 -12 324 1,.00 4 .,44 0



ATOM 11278 05 ' U B 4 -13 764 93 171 -1 864 1 00 46 03 O

ATOM 112 79 C4 ' U B -13 812 92 511 -17 160 1 00 45 84 C
ATOM 112 80 C3 ' υ B 64 - 3 146 9.1 134 -17 007 1 0 4.1 70 C

ATOM 11281 C2 ' u B 4 -11 989 91 225 -17 974 1 00 40 08 c
ATOM 11282 P u B 64 -14 360 3 5 . -13 434 1 00 42 47 P

ATOM 112 83 O υ B 64 -15 5.19 92 649 -13 12 6 1 0 39 79 0
ATOM 11284 OF2 u B 4 -13 212 3 557 -12 506 1 00 46 68 0

ATOM 11285 C5 ' u B 64 -14 612 92 981 -15 986 1 00 3 93 C
ATOM 11286 04 ' u B -12 693 93 416 -17 360 1 00 41 5 0

ATOM 11287 03 ' u B 4 -1 002 0 042 - 1 7 266 1 00 40 17 0
ATOM 11288 02 ' u B 64 -12 434 1 065 - 9 311 1 00 42 8 0

ATOM 11289 CI ' u B -11 552 92 673 -17 767 1 00 45 99 c
ATOM 112 90 . u B 64 -10 5.11 92 760 -16 7.13 1 00 48 8
ATOM 11291 C2 u B 4 -9 239 2 359 -17 061 1 00 45 16 c
ATOM 11292 3 u B -8 300 92 461 -16 081 1 00 47 10
ATOM 112 93 C υ B 64 -8 507 92 915 -14 792 1 0 5.3 00 c
ATOM 11294 C5 u B 4 -9 844 93 313 -1 499 1 00 48 83 c
ATOM 112 95 C 6 u B 64 -10 781 3 222 -15 445 1 00 49 3 c
ATOM 11296 02 υ B 64 -8 964 9.1 969 -18 171 1 0 48 73 0
ATOM 11297 04 u B 4 -7 566 2 94 6 -1 004 1 00 8 33 0

ATOM 112 98 05 ' A B 65 -12 645 88 068 - 505 1 00 53 0 0
ATOM 11299 C4 ' A B 65 -10 757 87 363 -17 862 1 00 42 07 c
ATOM 11300 C3 ' A B -10 309 86 298 -16 871 1 00 47 62 c
ATOM 11301 C2 ' A B -8 834 86 625 - 6 668 1 00 48 09 c
ATOM 11302 P A B 65 -14 043 88 802 -16 255 1 00 39 80 P

ATOM 11303 OP1 A B 65 -15 136 87 905 -16 686 1 00 47 19 0

ATOM 11304 OP2 A B - 4 057 89 .308 - 4 877 1 00 44 24 0
ATOM 11305 C5 ' A B 65 -12 226 87 696 -17 819 1 00 43 8 c
ATOM 11306 04 ' A B 65 - 9 956 88 532 -17 530 1 00 1 0
ATOM 11307 03 ' A B 5 -10 536 84 992 -17 379 1 00 48 0 0

ATOM 11308 02 ' A B 65 -8 057 86 122 -17 745 1 00 53 59 0
ATOM 11309 CI ' A B 65 -8 834 88 150 -16 759 1 0 50 02 c
ATOM 11310 N 9 A B 5 -8 957 88 757 -15 427 1 00 50 32

ATOM 11311 C8 A B 65 -10 074 89 374 -14 937 1 00 48 c
ATOM 11312 Ί A B 65 - 9 932 89 799 -13 7.15 1 0 52 0
ATOM 11313 C A B -8 64 9 89 442 -13 364 1 00 53 21 c
ATOM 11314 C4 A B 65 -8 033 88 787 -14 412 1 00 53 03 c
ATOM 11315 Ml A B 65 - 6 647 89 115 -12 141 1 00 57 74

ATOM 11316 C2 A B 65 - 6 183 88 506 -13 240 1 00 54 25 c
ATOM 11317 3 A B - 6 785 88 296 - 4 408 1 00 57 3 N
ATOM 11318 C 6 A B 65 908 89 610 -12 179 1 00 57 73 c
ATOM 11319 A B 65 -8 381 90 221 -11 096 1 00 56 86
ATOM 11320 P U B 66 -11 345 83 884 -16 557 1 00 46 57 P

ATOM 11321 OP1 U B 66 -11 407 82 663 -17 400 1 00 48 70 0
ATOM 11322 OP2 υ B 66 - 2 601 84 397 -15 998 1 0 55 18 0

ATOM 11323 05 ' u B 66 -10 380 83 579 -15 331 1 00 55 81 0
ATOM 11324 C5 ' u B 66 - 9 02 6 83 220 -15 562 1 00 52 66 c
ATOM 11325 C4 ' υ B 66 -8 2.11 8.3 260 -14 294 1 0 51 23 c
ATOM 11326 04 ' u B 66 -7 904 84 635 -13 946 1 00 51 46 0

ATOM 11327 C3 ' u B 66 -8 877 82 705 -13 0 1 00 46 2.1 c
ATOM 11328 03 ' u B 66 -8 840 81 297 -12 976 1 00 46 35 0

ATOM 11329 C2 ' u B 66 -8 104 83 400 -11 947 1 00 0 56 c
ATOM 11330 02 ' u B 66 - 6 820 82 832 - 1 818 1 00 49 08 0

ATOM 11331 CI ' u B 66 -7 931 8 791 -12 548 1 00 5 19 c
ATOM 11332 . u B 66 - 9 059 85 681 -1 180 1 00 47 59

ATOM 11333 C2 u B 66 -8 92 9 86 .390 - 1 016 1 00 52 85 c
ATOM 11334 3 u B 66 - 9 977 87 1 7 -10 671 1 00 59 06

ATOM 11335 C4 u B 66 -11 153 87 347 -11 359 1 00 3 10 c
ATOM 11336 C5 u B 66 -11 237 86 551 -12 547 1 00 51 07 c
ATOM 11337 C 6 u B 66 -10 217 85 767 -12 904 1 00 49 89 c
ATOM 11338 02 υ B 66 -7 932 86 348 -10 .34 4 1 0 6.3 2 0

ATOM 11339 0 u B 66 -11 996 88 106 -10 918 1 00 47 36 0
ATOM 11340 05 ' C B 7 - 9 948 80 758 -10 762 1 00 49 69 0



ATOM 11341 C4 ' C B 67 --9 129 80 659 -8 518 1 00 45 18 c
ATOM 11342 C3 ' C B 7 --10 398 79 982 -8 034 1 00 48 8 C
ATOM 11343 C2 ' C B 67 -10 895 80 904 -6 92 6 1 0 46 73 C
ATOM 11344 P C B 67 -10 035 80 454 -12 310 1 00 46 06 P
ATOM 11345 OP1 C B 7 -9 735 79 038 -12 583 1 00 47 0
ATOM 11346 OP2 C B 67 -11 362 80 949 -12 714 1 0 49 58 0
ATOM 11347 C5 ' c B 7 -8 81 7 80 416 -9 972 1 00 47 70 c
ATOM 11348 04 ' c B 7 -9 390 82 075 -8 331 1 00 49 0 0
ATOM 11349 03 ' c B 7 -10 184 78 645 -7 624 1 00 47 07 0
ATOM 11350 02 ' c B 7 -10 240 80 658 -5 701 1 00 57 85 0
ATOM 11351 CI ' c B 67 -10 440 8 265 -7 418 1 00 44 90 c
ATOM 11352 Ml c B 7 -11 516 83 021 -8 091 1 00 47 51
ATOM 11353 C2 c B 67 -1 532 83 520 -7 295 1 00 40 0 c
ATOM 11354 3 c B 67 -13 510 84 227 -7 875 1 00 48 74
ATOM 11355 C4 c B 7 -13 507 84 446 -9 172 1 00 44 7 c
ATOM 11356 C5 c B 67 - 2 484 83 92 9 -10 025 1 0 41 0 c
ATOM 11357 C c B 67 -11 499 83 235 -9 445 1 00 46 97 c
ATOM 11358 02 c B 7 -12 543 83 314 -6 070 1 00 43 82 0
ATOM 11359 c B 67 -14 542 85 154 -9 618 1 0 45 8
ATOM 11360 05 ' A B 8 -12 165 78 205 -6 160 1 00 51 08 O
ATOM 11361 C4 ' A B 68 -12 777 77 192 -4 066 1 00 52 43 c
ATOM 11362 C3 ' A B 8 -12 380 76 771 -2 665 1 00 56 07 c
ATOM 11363 C2 ' A B 8 -13 322 75 612 -2 376 1 00 2 41 c
ATOM 11364 P A B 68 - 1 434 77 665 -7 462 1 00 53 05 P
ATOM 11365 OP1 A B 8 -10 947 76 282 -7 245 1 00 54 53 0
ATOM 11366 OP2 A B 8 -1 376 77 954 -8 563 1 00 2 85 0
ATOM 11367 C ' A B 68 - 1 700 77 876 -4 865 1 00 5 9 c
ATOM 11368 04 ' A B 68 -13 158 75 953 -4 71 1 00 45 89 0
ATOM 113 69 03 ' A B 8 -1 480 77 827 -1 729 1 00 60 33 0
ATOM 11370 02 ' A B 68 -14 595 76 058 -1 965 1 00 52 49 0
ATOM 11371 CI ' A B 68 -13 447 74 969 -3 748 1 00 49 4 c
ATOM 11372 l A B 68 -11 722 70 359 -2 112 1 0 55 43
ATOM 11373 N9 A B 68 -12 464 73 883 -3 897 1 00 55 21
ATOM 11374 C8 A B 68 - 441 73 844 -4 804 1 00 52 97 C
ATOM 11375 Ί A B 68 -10 7 72 763 -4 730 1 0 51 64

ATOM 11376 C A B 8 -11 295 72 049 -3 697 1 00 0 56 c
ATOM 11377 C6 A B 68 -10 959 70 810 -3 133 1 00 53 87 C
ATOM 11378 6 A B 8 -9 933 70 080 -3 581 1 00 48 07

ATOM 1137 9 C2 A B 8 -12 754 7 118 -1 694 1 00 0 83 C
ATOM 11380 3 A B 68 -13 154 72 312 -2 150 1 00 51 45 N
ATOM 11381 C4 A B 68 -12 369 2 724 -3 162 1 00 51 03 C
ATOM 11382 P A B 69 -11 238 78 188 -0 781 1 00 57 1 P
ATOM 11383 OP1 A B 69 -11 673 79 384 -0 015 1 00 55 73 O
ATOM 11384 OP2 A B 69 -9 980 78 227 -1 587 1 00 46 81 O
ATOM 11385 05 ' A B 69 -11 136 76 940 0 202 1 0 52 25 O
ATOM 11386 C5 ' A B 69 -12 242 76 514 0 980 1 00 52 90 c
ATOM 11387 C4 ' A B 69 - 953 75 192 1 639 1 00 58 c
ATOM 11388 04 ' A B 69 -12 020 74 131 0 646 1 0 57 54 0
ATOM 11389 C3 ' A B 69 -10 561 75 064 2 239 1 00 8 55 c
ATOM 11390 03 ' A B 69 -10 498 75 579 3 5 1 00 58 7 0
ATOM 11391 C2 ' A B 69 -10 287 73 563 2 170 1 00 0 14 c
ATOM 11392 02 ' A B 69 -10 884 72 873 3 259 1 00 31 0
ATOM 11393 CI ' A B 69 - 1 017 73 174 0 887 1 00 5 34 c
ATOM 11394 9 A B 69 -10 107 73 162 -0 261 1 00 53 94

ATOM 11395 C8 A B 69 -9 939 74 113 -1 226 1 00 57 64 c
ATOM 11396 7 A B 69 -9 030 73 783 -2 119 1 00 57 52 N
ATOM 11397 C A B 69 -8 577 2 534 -1 697 1 00 58 06 c
ATOM 113 98 C4 A B 69 -9 240 72 155 -0 547 1 00 54 44 c
ATOM 11399 l A B 69 -7 416 70 490 -1 512 1 00 55 32

ATOM 11400 C2 A B 69 -8 131 70 269 -0 412 1 00 56 19 C
ATOM 11401 3 A B 69 -9 063 71 030 0 156 1 0 60 89
ATOM 114 02 C A B 69 -7 608 71 631 -2 197 1 00 57 28 c
ATOM 11403 6 A B 69 -6 876 7 829 -3 291 1 00 55 N



ATOM 11404 P C B 70 --9 167 76 287 4 079 1 00 58 49 P

ATOM 11405 OP1 C B 70 -9 544 76 793 5 416 1 00 62 42 O
ATOM 11406 OP2 C B 70 -8 609 77 154 3 007 I 0 56 53 O
ATOM 11407 05 ' C B 70 --8 095 75 119 4 262 1 00 68 23 O
ATOM 11408 C5 ' C B 70 -8 312 74 035 5 158 1 00 c
ATOM 11409 C4 ' C B 70 -7 299 72 932 4 950 I 0 73 80 C
ATOM 11410 04 ' c B 70 -- 7 453 72 358 3 628 1 00 69 38 O
ATOM 11411 C3 ' C B 70 -5 844 73 361 4 990 1 00 84 2 C
ATOM 11412 03 ' c B 70 -5 348 73 499 6 305 1 00 89 40 O
ATOM 11413 C2 ' c B 70 --5 146 72 270 4 190 1 00 80 90 c
ATOM 11414 02 ' c B 70 -4 959 71 115 4 995 1 00 84 86 0
ATOM 11415 CI ' c B 70 -6 195 71 961 3 122 1 00 74 08 c
ATOM 4 . c B 70 -5 933 72 67 6 1 848 1 00 72 86
ATOM 11417 C2 c B 70 --5 054 72 101 0 922 1 00 72 07 c
ATOM 11418 3 c B 70 -4 799 2 727 -0 239 1 00 73 33
ATOM 11419 C4 c B 70 -5 373 73 888 -0 515 I 0 67 30 c
ATOM 11420 C5 c B 70 --6 274 74 511 0 399 1 00 65 c
ATOM 11421 C6 c B 70 -6 52 6 73 877 1 555 1 00 68 4 c
ATOM 11422 02 c B 70 -4 5 71 024 1 166 I 0 75 08 0
ATOM 11423 4 c B 70 --5 063 74 4 1 --1 685 1 00 8 01 N

ATOM 11424 P u B 7 -3 970 74 276 6 546 1 00 94 97 P
ATOM 11425 OP1 u B 71 -3 781 75 343 5 524 1 00 88 5 0
ATOM 11426 OF2 u B 71 --3 92 4 74 61 7 990 1 00105 74 0
ATOM 11427 0 ' u B 71 -2 872 73 176 6 237 1 00 29 0
ATOM 11428 C5 ' u B 71 -1 554 73 582 5 930 1 00102 48 c
ATOM 1142 9 C4 ' u B 7 -0 767 72 486 5 270 1 00103 3 c
ATOM 11430 04 ' u B 71 -1 472 72 008 4 094 1 00 96 02 0
ATOM 11431 CI ' u B 71 -0 549 71 737 3 060 1 00101 17 c
ATOM 114 32 C2 ' u B 7 0 851 7 905 3 644 1 00106 44 c
ATOM 11433 02 ' u B 71 1 240 70 663 4 211 1 00110 70 0
ATOM 11434 C3 ' u B 71 0 584 2 92 3 4 736 1 00106 53 c
ATOM 114 35 03 ' υ B 71 1 584 72 993 5 735 I 00111 50 0
ATOM 11436 l u B 71 --0 819 72 674 1 942 1 00100 52

ATOM 11437 C2 u B 7 -0 121 72 543 0 744 1 00102 42 c
ATOM 11438 3 υ B 71 -0 467 73 451 -0 231 I 0 99 68
ATOM 11439 C4 u B 71 --1 420 74 445 --0 137 1 00 8 47 c
ATOM 11440 C u B 7 -2 095 74 514 1 123 1 00 92 30 c
ATOM 11441 Co u B 71 -1 784 73 645 2 088 1 00 94 40 c
ATOM 11442 02 u B 7 0 740 7 700 0 544 1 00104 68 0
ATOM 11443 04 u B 71 -1 616 75 187 -1 100 1 00102 77 0
ATOM 11444 P u B 2 2 480 74 318 5 855 1 00116 11 P

ATOM 114 45 OP1 u B 72 3 840 73 907 6 304 1 00114 1 0
ATOM 11446 OP2 u B 72 1 699 75 331 6 619 1 00109 16 0
ATOM 114 47 05 ' u B 2 2 589 74 822 4 347 1 00111 13 0
ATOM 11448 C5 ' υ B 72 3 796 75 371 3 845 I 00116 67 c
ATOM 11449 C ' u B 72 4 384 74 519 2 747 1 00118 61 c
ATOM 11450 04 ' u B 72 3 317 73 936 1 948 1 00118 7 0
ATOM 114 51 CI ' υ B 72 3 670 73 958 0 579 I 00118 0 c
ATOM 11452 C2 ' u B 72 5 129 74 397 0 493 1 001 21 99 c
ATOM 11453 02 ' u B 72 5 950 73 245 0 609 1 00121 03 0
ATOM 11454 C3 ' u B 72 5 2 1 75 266 1 734 1 00122 39 c
ATOM 11455 03 ' u B 72 6 570 75 482 2 166 1 001 20 7 0
ATOM 11456 Nl u B 72 2 765 74 913 -0 107 1 00118 68 N
ATOM 11457 C2 u B 72 2 865 75 094 -1 480 1 00117 15 c
ATOM 114 58 3 u B 72 1 973 76 000 -2 009 1 00115 78

ATOM 11459 C4 u B 72 1 014 76 727 -1 32 6 1 00114 90 c
ATOM 11460 C u B 2 0 977 76 491 0 085 1 00114 28 c
ATOM 114 61 C u B 72 1 82 7 75 612 0 625 1 00115 88 c
ATOM 114 62 02 u B 72 3 671 74 508 -- 2 185 1 00119 13 0
ATOM 11463 04 u B 2 0 280 77 502 -1 9 1 1 00115 36 0
ATOM 11464 P G B 73 7 145 76 97 9 2 238 I 00125 80 P

ATOM 11465 OP1 G B 73 8 52 9 76 888 2 779 1 001 29 55 0
ATOM 11466 OP2 G B 73 6 132 77 823 2 933 1 001 23 82 0



ATOM 11467 05 ' G B 73 7 197 77 459 0 713 1 00127 51 O
ATOM 11468 C5 ' G B 73 8 185 76 964 -0 184 1 00126 25 C
ATOM 11469 C4 ' G B 73 8 043 77 542 -1 576 1 00125 0 C
ATOM 11470 0 ' G B 73 6 810 77 077 -- 2 188 1 00126 17 O
ATOM 11471 C ' G B 73 6 279 78 087 -3 022 1 00123 46 C
ATOM 11472 9 G B 73 4 993 78 534 -2 461 1 00122 72
ATOM 11473 C8 G B 73 4 592 78 565 --1 146 1 00122 59 c
ATOM 11474 7 G B 73 3 387 79 050 -0 989 1 00123 08 N
ATOM 11475 C5 G B 73 2 970 79 365 -2 278 1 00121 76 C
ATOM 11476 C4 G B 73 3 961 79 055 --3 191 1 00122 44 c
ATOM 11477 3 G B 73 3 968 79 204 -4 52 9 1 00121 82 N
ATOM 11478 C2 G B 73 2 832 79 724 -4 961 1 00122 58 C
ATOM 114 79 N2 G B 73 2 674 79 938 -6 276 1 00121 00 N
ATOM 11480 l G B 73 1 775 80 069 -4 142 1 00121 66 N
ATOM 11481 C6 G B 73 1 750 79 928 -2 755 1 00120 30 C
ATOM 11482 06 G B 73 0 742 80 272 -2 117 1 00115 31 O
ATOM 11483 C2 ' G B 73 7 282 79 237 --3 043 1 00122 78 c
ATOM 11484 02 ' G B 73 8 207 79 0 -4 098 1 00120 67 0
ATOM 11485 C3 ' G B 73 7 951 79 058 -1 689 1 00124 16 c
ATOM 11486 03 ' G B 73 9 198 79 720 --1 577 1 00125 65 0
ATOM 11487 P A B 74 9 308 8 092 -0 743 1 00120 2 P
ATOM 11488 OP1 A B 74 10 547 81 783 -1 185 1 00119 1 0
ATOM 11489 OF2 A B 74 9 102 80 777 0 694 1 00121 19 0
ATOM 114 90 0 ' A B 74 8 061 81 949 -1 237 1 00118 7 0
ATOM 11491 C5 ' A B 74 7 593 83 056 -0 484 1 00119 69 C
ATOM 114 92 C4 ' A B 74 7 429 84 276 -1 354 1 00121 4 C
ATOM 114 93 04 ' A B 74 8 717 84 646 -1 909 1 00120 82 0
ATOM 11494 CI ' A B 74 8 556 85 124 -3 229 1 00120 61 c
ATOM 114 95 9 A B 74 9 262 84 208 -4 146 1 00122 0 N
ATOM 11496 C8 A B 74 9 744 82 950 --3 870 1 00122 76 c
ATOM 11497 7 A B 4 10 334 82 375 -4 887 1 00121 2 N
ATOM 11498 C5 A B 74 10 233 83 320 -5 902 1 00124 54 C
ATOM 11499 C4 A B 74 9 576 84 453 --5 462 1 00122 72 c
ATOM 11500 3 A B 74 9 306 85 559 -6 182 1 00126 45 N
ATOM 11501 C2 A B 74 9 757 85 449 -7 430 1 00125 12 C
ATOM 11502 Nl A B 74 10 404 84 423 -- 7 995 1 00126 79 N
ATOM 11503 C6 A B 74 0 662 83 325 -7 243 1 00128 55 C
ATOM 11504 6 A B 74 11 309 82 301 -7 808 1 00130 91

ATOM 11505 C2 ' A B 74 7 057 8 182 -3 517 1 00121 29 C
ATOM 11506 02 ' A B 74 6 572 86 462 -3 133 1 00113 8 O
ATOM 11507 C3 ' A B 74 6 537 84 107 -2 576 1 00123 03 C
ATOM 11508 03 ' A B 74 5 156 84 225 -2 286 1 00122 04 O
ATOM 11509 P G B 75 4 145 83 081 -- 2 780 1 00118 55 P
ATOM 11510 OP1 G B 75 4 757 81 780 -2 411 1 00124 29 O
ATOM 11511 OP2 G B 75 2 777 83 418 -2 312 1 00124 70 O
ATOM 11512 05 ' G B 75 4 174 83 199 -4 366 1 00119 41 O
ATOM 11513 C5 ' G B 75 3 807 84 407 -5 014 1 00124 20 C
ATOM 11514 C4 ' G B 75 4 397 84 483 -6 399 1 0012 6 08 c
ATOM 11515 04 ' G B 75 5 800 84 123 --6 349 1 00124 85 0
ATOM 11516 C ' G B 75 6 186 83 505 -7 556 1 00124 3 c
ATOM 11517 9 G B 75 6 863 82 220 -7 260 1 00125 28
ATOM 11518 C8 G B 75 6 755 81 435 --6 132 1 00123 7 c
ATOM 11519 7 G B 75 7 510 80 368 -6 169 1 00121 44 N
ATOM 11520 C5 G B 75 8 171 80 451 -7 391 1 00124 86 c
ATOM 2 C4 G B 75 7 786 8 590 -8 070 1 00124 1 c
ATOM 11522 3 G B 75 8 200 82 027 -9 279 1 00124 43 N
ATOM 11523 C2 G B 75 9 084 81 215 -9 834 1 00125 56 C
ATOM 11524 N2 G B 75 9 598 8 501 - 041 1 00 2 99 N
ATOM 11525 l G B 75 9 530 80 059 --9 246 1 00127 83 N
ATOM 11526 C6 G B 75 9 126 79 581 -8 001 1 00129 99 C
ATOM 11527 06 G B 75 9 607 78 514 -7 578 1 00131 84 O
ATOM 11528 C2 ' G B 75 4 941 83 369 --8 442 1 00124 03 c
ATOM 11529 02 ' G B 75 4 942 84 434 -9 381 1 00123 23 0



ATOM 11530 C3 ' G B 75 3 802 83 536 --7 433 1 00126 95 c

ATOM 11531 0 3 ' G B 75 2 604 8 056 -8 004 1 00128 52 O

ATOM 11532 P A B 76 1 315 83 122 -8 280 1 00125 59 P

ATOM 11533 OP1 A B 76 1 226 82 085 --7 220 1 00121 78 0
ATOM 11534 OP2 A B 76 0 143 84 003 -8 516 1 00.129 28 0

ATOM 11535 05 ' A B 76 1 635 82 427 - 9 67 9 1 0012.3 71 0
ATOM 11536 C5 ' A B 76 1 842 83 196 --10 860 1 00122 1 c

ATOM 11537 C4 ' A B 76 2 691 82 451 - 865 1 00.120 40 C
ATOM 11538 04 ' A B 76 4 015 82 221 --11 303 1 00121 62 0

ATOM 11539 CI ' A B 76 4 501 80 951 --11 691 1 00122 3 c
ATOM 11540 A B 76 4 720 80 130 -10 471 1 00122 52 N

ATOM 11541 C8 A B 76 4 079 80 260 - 9 260 1 00121 76 C
ATOM 11542 7 A B 76 4 455 79 398 -8 344 1 00122 85
ATOM 11543 C5 A B 76 5 417 78 628 -8 982 1 00124 42 c

ATOM 11544 C A B 76 5 592 79 066 -10 292 1 00123 40 c
ATOM 11545 3 A B 76 6 452 78 541 -11 187 1 0012.3 46

ATOM 11546 C2 A B 76 7 134 77 521 -10 658 1 00127 66 c

ATOM 11547 A B 76 7 070 76 993 - 9 425 1 00.128 20 N

ATOM 11548 C 6 A B 76 6 201 77 535 -8 540 1 00125 76 C
ATOM 11549 A B 76 6 139 77 005 -7 311 1 00124 02

ATOM 11550 C2 ' A B 76 3 472 80 32 9 -12 645 1 00.119 33 C
ATOM 11551 02 ' A B 76 3 841 80 628 -13 985 1 00111 53 O

ATOM 11552 C3 ' A B 76 2 190 81 062 -12 245 1 00120 2 3 c
ATOM 11553 03 ' A B 76 1 183 81 075 -13 255 1 00.114 99 0

ATOM 11554 P A B 77 -0 352 80 702 -12 908 1 00113 09 P

ATOM 11555 OP1 A B 77 -1 80 468 -14 172 1 00100 0

ATOM 11556 OP2 A B 77 -0 856 81 697 - 1 92 9 1 00.115 4.3 0
ATOM 11557 05 ' A B 77 -0 252 79 316 -12 124 1 00120 7 0

ATOM 11558 C5 ' A B 77 0 273 78 144 -1 735 1 00114 c
ATOM 11559 C4 ' A B 77 1 352 77 520 -11 883 1 00117 43 c

ATOM 11560 04 ' A B 77 1 610 78 355 -10 72 3 1 00116 19 0
ATOM 115 61 CI ' A B 77 2 006 77 551 - 9 631 1 00118 10 c

ATOM 115 62 C2 ' A B 77 2 025 76 099 -10 110 1 00117 88 c

ATOM 11563 02 ' A B 77 3 341 75 802 -10 562 1 00.116 99 0

ATOM 11564 C3 ' A B 77 1 052 76 156 -11 284 1 00119 01 c
ATOM 11565 03 ' A B 77 1 200 75 090 -12 212 1 00116 45 0

ATOM 11566 A B 77 1 080 77 766 -8 496 1 00.118 79 N
ATOM 11567 C8 A B 77 -0 141 78 402 -8 481 1 00119 91 c
ATOM 11568 7 A B 77 -0 721 78 430 -7 303 1 00118 7

ATOM 11569 C A B 77 0 179 77 770 - 6 481 1 00.116 20 c
ATOM 11570 C A B 77 1 291 77 356 198 1 00118 36 c

ATOM 11571 in. A B 77 1 214 76 794 -4 600 1 00118 63
ATOM 11572 C2 A B 77 2 225 76 457 -5 415 1 00118 4 c

ATOM 11573 3 A B 77 2 360 76 690 - 6 720 1 00118 50

ATOM 11574 C 6 A B 77 0 156 77 464 -5 1.11 1 00114 79 c

ATOM 11575 A B 77 --0 845 77 797 -4 296 1 00113 88
ATOM 11576 P A B 78 0 362 73 72 6 -12 034 1 00.107 67 P

ATOM 11577 O A B 78 0 376 73 008 -13 .333 1 00107 1 0
ATOM 11578 OF2 A B 78 --0 956 74 041 -11 434 1 00111 43 0

ATOM 11579 05 ' A B 78 1 198 72 904 -10 942 1 00.120 2 9 0
ATOM 11580 C 5 ' A B 78 2 621 72 82 9 -10 999 1 00116 73 c

ATOM 11581 C4 ' A B 78 3 245 72 446 - 9 672 1 00112 83 c
ATOM 11582 04 ' A B 78 3 096 73 502 -8 686 1 00.114 8 0

ATOM 11583 CI ' A B 78 3 014 72 937 -7 389 1 00112 76 c
ATOM 11584 C2 ' A B 78 3 124 7 419 -7 536 1 00109 70 c

ATOM 11585 02 ' A B 78 4 487 71 053 -7 366 1 00.107 82 0
ATOM 11586 C 3 ' A B 78 2 669 71 22 6 -8 983 1 00111 25 c

ATOM 11587 03 ' A B 78 3 102 70 016 - 9 576 1 00 24 0
ATOM 11588 N 9 A B 78 1 743 73 348 -6 752 1 00114 7

ATOM 11589 C8 A B 78 0 640 73 922 341 1 00113 06 c
ATOM 11590 Ί A B 78 -0 340 74 175 - 6 504 1 00109 3

ATOM 11591 C5 A B 78 0 141 73 747 -5 274 1 00110 06 c

ATOM 11592 C4 A B 78 1 42 3 73 234 -5 413 1 00112 09 c



ATOM 1 1 5 3 l A B 7 8 0 3 3 0 7 3 2 4 2 -- 2 9 6 8 1 0 0 1 0 6 3 8 N
ATOM 1 1 5 9 4 C2 A B 7 8 1 5 4 9 2 7 7 5 - 3 2 6 0 1 0 0 1 0 7 2 5 C
ATOM 1 1 5 9 5 N.3 A B 7 8 2 1 9 1 7 2 7 3 3 - 4 4 2 8 1 0 1 1 0 2 4 N
ATOM 1 1 5 9 6 C A B 7 8 -- 0 4 1 5 7 3 7 4 6 -- 3 9 7 5 1 0 0 1 0 8 2 2 c
ATOM 1 5 9 7 6 A B 7 8 - .1 6 3 3 7 4 2 0 0 - 3 6 7 4 1 0 0.1 0 6 2 N
ATOM 1 1 5 9 8 P G B 7 9 2 2 7 3 6 8 6 6 1 - 9 .34 4 1 0 1 0 7 2 3 P
ATOM 1 1 5 9 9 OF1 G B 7 9 2 7 7 2 7 6 5 9 - 1 0 3 2 0 1 0 0 1 1 4 5 5 O
ATOM 1 0 0 OP2 G B 7 9 0 8 9 6 8 9 6 4 - 9 3 0 9 1 0 0.1 0 0 O
ATOM 1 1 6 0 1 0 5 ' G B 7 9 2 7 1 0 8 2 3 3 8 7 6 1 0 0 1 0 4 2 9 O
ATOM 1 1 6 0 2 C5 ' G B 7 9 1 8 5 0 7 4 5 5 -- 7 0 7 1 1 0 0 1 0 0 3 5 c
ATOM 1 0 3 C4 ' G B 7 9 2 1 5 4 6 7 6.1 8 - 5 6 0 7 1 0 0 9 7 7 2 c
ATOM 1 1 6 0 4 0 4 ' G B 7 9 2 0 7 5 6 9 0 1 4 - 5 2 2 5 1 0 0 1 0 1 0 7 0
ATOM 1 1 6 0 5 CI ' G B 7 9 1 4 2 0 6 9 1 4 4 - 3 9 8 3 1 0 0 9 6 0 c
ATOM 1 1 6 0 6 C2 ' G B 7 9 1 1 9 3 6 7 7 4 1 -- 3 4 3 0 1 0 0 0 2 3 c
ATOM 1 1 6 0 7 0 2 ' G B 7 9 2 3 1 1 7 3 8 8 - 2 6 3 8 1 0 0 92 8 9 0
ATOM 1 1 6 0 8 C3 ' G B 7 9 1 1 6 3 6 6 9 1 7 - 4 7 0 6 1 0 8 7 8 8 c
ATOM 1 1 6 0 9 0 3 ' G B 7 9 1 5 1 9 5 5 7 1 - 4 5 3 0 1 0 0 8 3 1 5 0
ATOM 1 1 6 1 0 G B 7 9 0 1 6 1 6 9 8 8 4 - 4 2 1 8 1 0 0.1 0 3 0 4 N
ATOM 1 1 6 1 1 C8 G B 7 9 - 0 2 4 1 7 0 3 6 3 - 5 4 4 8 1 0 1 0 3 0 7 c
ATOM 1 1 6 1 2 N7 G B 7 9 -- 1 3 7 4 7 1 0 0 7 -- 5 4 1 2 1 0 0 1 0 2 3 0 N
ATOM 3 C G B 7 9 - .1 7 5 5 7 0 9 6 1 - 4 0 7 5 1 0 0 9 8 6 5 C
ATOM 1 1 6 1 4 C4 G B 7 9 - 0 8 1 6 7 0 2 8 0 - 3 3 1 6 1 0 0 9 8 1 2 C
ATOM 1 1 6 1 5 Nl G B 7 9 -- 2 9 1 0 7 1 2 4 0 -- 2 0 8 0 1 0 0 8 8 6 N
ATOM 1 1 6 1 6 C G B 7 9 - 1 92 9 7 0 5 4 8 - 1 4 1 1 1 0 0 6 8 C
ATOM 1 1 6 1 7 N3 G B 7 9 - 0 8 4 6 7 0 0 3 8 - 1 9 8 5 1 0 0 9 4 9 3 N
ATOM 1 1 6 1 8 C G B 7 9 - 2 9 0 8 7 5 0 - 3 4 4 2 1 0 0 8 8 4 2 C
ATOM 1 1 6 1 9 0 G B 7 9 - 3 8 3 8 7 2 1 3 6 - 3 9 5 4 1 0 0 8 7 5 O
ATOM 1 1 6 2 0 N2 G B 7 9 - 2 1 2 3 7 0 4 0 2 - 0 0 9 5 1 0 0 8 8 8 N
ATOM 2 P U B 8 0 0 5 2 9 6 4 4 2 2 - 5 032 1 0 0 9 0 7 0 P
ATOM 1 1 622 OP1 U B 8 0 -- 0 2 2 4 9 3 3 -- 6 2 0 3 1 0 0 2 0 5 O
ATOM 1 1 6 2 3 OP2 U B 8 0 1 3 0 3 6 3 1 6 6 - 5 1 8 5 1 0 0 9 5 1 4 O
ATOM 1 1 6 2 4 0 5 ' υ B 8 0 - 0 4 3 5 6 4 2 5 1 - 3 7 8 2 1 0 8 2 5 6 O
ATOM 1 1 6 2 5 C5 ' U B 8 0 0 0 8 4 4 5 2 -- 2 4 8 1 1 0 0 7 9 0 8 c
ATOM 1 1 6 2 6 C4 ' U B 8 0 - .1 0 0 6 6 4 62 0 - .1 4 7 0 1 0 0 74 1 c
ATOM 1 1 6 2 7 0 4 ' υ B 8 0 - 1 .37 6 6 6 0 1 3 - 1 .34 4 1 0 7 9 5 0
ATOM 1 1 6 2 8 C3 ' u B 8 0 -- 2 3 0 3 3 92 4 -- 1 802 1 0 0 7 3 7 8 c
ATOM 1 1 6 2 9 0 3 ' u B 8 0 - 2 2 4 5 2 5 4 3 - .1 5 2 1 0 0 5 6 0
ATOM 1 1 6 3 0 C2 ' u B 8 0 - 3 3 1 4 4 6 8 8 - 0 9 5 4 1 0 0 7 6 4 6 c
ATOM 1 1 6 3 1 0 2 ' u B 8 0 - 3 2 7 9 6 4 2 3 3 0 .38 8 1 0 0 7 9 0 0 0
ATOM 1 3 2 CI ' u B 8 0 - 2 7 4 4 6 6 1 2 - 1 0 0 3 1 0 0 7 9 6 5 c
ATOM 1 1 6 3 3 Nl u B 8 0 - 3 4 4 4 6 6 9 8 5 - 1 9 8 6 1 0 0 7 9 5 1 N
ATOM 3 4 C2 u B 8 0 - 4 6 1 7 6 7 6 2 - 1 5 8 4 1 0 0 7 5 3 8 c
ATOM 1 1 6 3 5 N3 u B 8 0 -- 5 2 1 5 6 8 4 0 3 -- 2 5 3 8 1 0 0 7 8 2 4 N
ATOM 1 1 6 3 6 C u B 8 0 - 4 7 8 0 6 8 6 3 5 - 3 8 2 8 1 0 0 8 3 5 7 C
ATOM 1 1 6 3 7 C5 υ B 8 0 - 3 5 5 9 6 7 9 5 5 - 4 1 7 3 1 0 8 2 5 7 C
ATOM 1 1 6 3 8 C u B 8 0 -- 2 9 5 7 6 7 1 8 1 -- 3 2 6 4 1 0 0 8 2 4 c
ATOM 3 9 0 2 u B 8 0 - 5 1 0 9 7 4 8 9 - 0 4 7 5 1 0 0 6 8 4 0 0
ATOM 1 1 6 4 0 0 4 υ B 8 0 - 5 4 4 5 6 9 3 7 8 - 4 5 6 3 1 0 7 8 8 7 0
ATOM 1 1 6 4 1 P G B 8 1 -- 2 9 5 0 6 1 4 9 2 -- 2 4 9 4 1 0 0 7 6 0 6 P
ATOM 1 4 2 OP1 G B 8 - 3 002 2 1 4 3 - 3 8 2 1 0 0 8 0 9 6 0
ATOM 1 1 6 4 3 OP2 G B 8 1 - 2 2 6 7 0 1 6 7 - 2 3 7 6 1 0 0 7 8 5 0
ATOM 1 1 6 4 4 0 5 ' G B 8 1 - 4 4 1 7 6 1 3 5 9 -- 1 8 9 8 1 0 0 4 5 6 0
ATOM 1 1 6 4 5 C ' G B 8 1 - 4 62 7 0 9 3 6 - 0 5 5 8 1 0 0 6 7 8 3 c
ATOM 1 1 6 4 6 C4 ' G B 8 1 - 6 0 3 8 0 4 5 4 - 0 3 3 9 1 0 0 6 7 3 5 c
ATOM 1 1 6 4 7 0 4 ' G B 8 1 - 6 92 2 1 6 0 0 - 0 2 3 4 1 0 0 7 1 6 0
ATOM 1 1 6 4 8 C3 ' G B 8 1 - 6 6 0 3 5 9 6 0 9 - 1 4 6 0 1 0 0 6 8 2 9 c
ATOM 1 1 6 4 9 0 3 ' G B 8 1 6 6 0 5 8 8 1 2 - 0 9 1 0 0 7 6 3 4 0
ATOM 1 1 6 5 0 C2 ' G B 8 1 - 7 2 0 5 0 6 6 5 - 2 .38 4 1 0 0 6 9 7 4 c
ATOM 1 1 6 5 1 0 2 ' G B 8 1 -- 8 1 8 4 0 1 5 3 -- 3 2 5 4 1 0 0 6 7 0 0 0
ATOM 1 1 6 5 2 CI ' G B 8 1 7 7 8 6 1 6 6 5 - 1 3 7 0 1 0 0 62 8 4 c
ATOM 1 1 6 5 3 9 G B 8 1 - 7 7 4 9 6 3 0 7 4 - 1 7 8 1 1 0 5 9 1 N
ATOM 1 1 6 5 4 C8 G B 8 1 -- 6 7 2 5 3 7 2 1 -- 2 4 1 9 1 0 0 3 9 7 c
ATOM 1 1 6 5 5 N G B 8 - 6 9 4 7 6 4 9 9 8 - 2 5 8 7 1 0 0 5 7 5 9 N



ATOM 1 1 6 5 6 C5 G B 8 1 -- 8 1 8 3 5 2 2 5 - 2 0 0 4 1 0 0 5 5 3 c
ATOM 1 1 6 5 7 C G B 8 1 - 8 6 7 7 4 0 5 9 - 1 4 8 6 1 0 0 : 8 9 C
ATOM 1 1 6 5 8 l G B 8 1 - 1 0 1 4 7 6 6 2 3 7 - 1 1 9 9 1 0 4 0
ATOM 1 1 6 5 9 C2 G B 8 1 - 1 0 5 4 8 5 0 2 1 - 0 7 2 8 1 0 0 5 1 2 4 c
ATOM 1 6 0 3 G B 8 - 9 852 6 3 9 0 0 - 0 8 4 7 1 0 0 5 6 0
ATOM 1 1 6 6 1 C6 G B 8 1 - 8 9 5 9 6 6 4 3 4 - 1 8 7 5 1 0 5 4 0 6 C
ATOM 1 1 6 62 0 G B 8 1 -- 8 6 8 9 7 5 6 9 - 2 2 7 3 1 0 0 5 1 3 2 O
ATOM 1 6 3 N2 G B 8 - 7 2 8 6 4 9 8 9 - 0 1 0 8 1 0 0 5 2 2 9
ATOM 1 1 6 6 4 P G B 8 2 - 7 3 7 3 5 7 3 3 9 - 0 332 1 0 0 8 2 1 3 P
ATOM 1 1 6 6 5 OF1 G B 8 2 - 8 6 8 9 5 6 6 4 1 - 0 1 8 5 1 0 0 7 3 9 O
ATOM 1 1 6 6 6 OP2 G B 8 - 6 4 8 1 5 7 5 0 5 0 8 4 2 1 0 0 7 3 1 O
ATOM 1 1 6 6 7 0 5 ' G B 8 2 - 6 5 5 3 5 6 6 0 5 - 1 4 8 8 1 0 0 7 3 2 O
ATOM 1 1 6 6 8 C5 ' G B 8 2 - 7 2 . 5 5 6 1 5 9 - 2 6 6 5 1 0 0 7 7 2 6 c
ATOM 1 1 6 6 9 C ' G B 8 2 - 6 8 4 0 5 7 4 0 - 3 0 3 3 1 0 0 8 1 9 2 c
ATOM 1 1 6 7 0 0 4 ' G B 8 2 - 6 7 3 9 5 3 92 2 - 1 8 3 4 1 0 0 8 0 4 3 0
ATOM 1 1 6 7 1 C3 ' G B 8 2 - 7 8 3 6 5 .3 9 8 6 - 3 9.1 1 0 7 9 0 c
ATOM 1 1 6 7 2 0 3 ' G B 8 2 - 7 7 3 2 5 3 1 6 - 5 2 9 0 1 0 0 7 6 5 6 0
ATOM 7 3 C2 ' G B 8 2 - 7 5 0 5 5 2 5 3 0 - 3 6 0 1 0 0 8 5 6 3 c
ATOM 1 1 6 7 4 0 2 ' G B 8 2 - 6 .33 8 5 2 1 1 8 - 4 .30 4 1 0 8 5 6 6 0
ATOM 1 1 6 7 5 CI ' G B 8 2 - 7 1 6 6 5 2 6 0 6 - 2 1 1 1 1 0 0 7 9 7 0 c
ATOM 7 6 G B 8 2 - 8 3 2 8 5 2 2 8 4 - 1 2 5 9 1 0 0 8 4 N
ATOM 1 1 6 7 7 C8 G B 8 2 ... y 0 4 7 5 3 1 1 8 - 0 4 3 0 1 0 0 7 9 3 6 c
ATOM 1 1 6 7 8 7 G B 8 2 - 1 0 0 2 9 5 2 5 1 3 0 1 9 4 1 0 0 7 7 4 9
ATOM 1 7 9 C G B 8 - 9 9 5 0 5 1 1 9 6 - 0 2 4 8 1 0 0 8 7 .3 .3 C
ATOM 1 1 6 8 0 C G B 8 2 - 8 9 0 9 5 1 0 4 0 - 1 1 4 0 1 0 0 8 7 1 1 C
ATOM 8 1 . G B 8 2 - 1 0 3.1 3 4 8 92 2 - 0 6 0 9 1 0 0 9 1 2 6
ATOM 1 8 2 C G B 8 - 9 2 5 7 4 8 8 7 6 - .1 4 8 0 1 0 0 9 1 6 2 C
ATOM 1 1 6 8 3 3 G B 8 2 - 8 5 1 2 4 9 92 1 - 1 7 8 1 1 0 0 9 0 1 2
ATOM 8 4 C G B 8 2 - 1 0 7 4 0 0 6 0 0 0 6 6 1 0 0 9 0 5 6 C
ATOM 1 1 6 8 5 0 G B 8 2 - 1 1 7 0 9 4 9 9 8 4 0 8 3 0 1 0 0 2 7 O
ATOM 1 1 6 8 6 2 G B 8 2 - 8 9 8 8 4 7 6 9 0 - 2 0 4 2 1 0 0 9 5 4 2
ATOM 1 1 6 8 7 0 5 ' C B 8 3 - 9 0 9 4 5 2 5 2 1 - 6 4 8 1 1 0 9 0 2 1 O
ATOM 1 1 6 8 8 C ' C B 8 3 - 8 4 8 2 5 0 3 1 8 - 7 2 1 0 0 0 4 6 c
ATOM 8 9 C3 ' C B 8 3 - 9 8 6 0 4 9 9 8 5 - 7 802 1 0 0 9 3 c
ATOM 1 1 6 9 0 C2 ' C B 8 3 - 1 0 1 5 7 4 8 6 4 0 - 7 1 5 9 1 0 9 5 1 7 c
ATOM 1 1 6 9 1 P c B 8 3 - 8 9 6 4 5 4 0 9 8 - 6 3 0 7 1 0 0 8 4 7 8 P
ATOM 1 92 OP1 c B 8 3 - 8 5 0 0 5 4 6 4 7 - 7 6 3 1 0 0 8 0 0 3 0
ATOM 1 1 6 9 3 OP2 c B 8 3 - 0 2 5 1 5 5 1 3 - 5 6 8 0 1 0 0 8 0 3 9 0
ATOM 1 1 6 9 4 C5 ' c B 8 3 - 8 1 3 2 1 7 8 2 - 7 2 2 2 1 0 0 9 1 3 9 c
ATOM 1 9 5 0 4 ' c B 8 3 - 8 5 1 6 4 9 8 0 6 - 5 8 9 4 1 0 0 8 8 9 7 0
ATOM 1 1 6 9 6 0 3 ' c B 8 3 - 9 9 1 8 4 9 9 6 1 - 9 2 1 7 1 0 0 9 1 2 1 0
ATOM 1 1 6 9 7 0 2 ' c B 8 3 - 9 4 8 2 4 7 5 9 4 - 7 8 4 4 1 0 0 9 5 0
ATOM 1 1 6 9 8 CI ' c B 8 3 - 9 5 1 7 4 8 8 1 3 - 5 7 8 2 1 0 0 3 9 5 c
ATOM 1 1 6 9 9 l c B 8 3 - 1 0 5 0 7 4 9 2 0 8 - 4 7 5 1 1 0 0 9 0 7 8
ATOM 1 1 7 0 0 C2 c B 8 3 - 1 1 .32 7 4 8 2 0 5 - 4 2 3 5 1 0 92 7 5 c
ATOM 1 1 7 0 1 3 c B 8 3 - 1 2 2 4 9 4 8 5 0 1 - 3 3 0 0 1 0 0 9 4 9 0
ATOM 1 7 0 2 C4 c B 8 3 - 1 2 3 7 0 4 9 7 4 8 - 2 8 6 8 1 0 0 9 0 2 8 c
ATOM 1 1 7 0 3 C5 c B 8 3 - 1 1 5 4 8 5 0 7 9 8 - 3 .37 4 1 0 8 6 2 8 c
ATOM 1 1 7 0 4 C c B 8 3 - 1 0 6 3 6 5 0 4 9 4 - 4 3 0 7 1 0 0 8 7 5 8 c
ATOM 1 7 0 5 0 2 c B 8 3 - 1 7 4 7 0 4 7 - 4 6 4 6 1 0 0.1 0 0 2 5 0
ATOM 1 1 7 0 6 4 c B 8 3 - 1 3 2 9 6 4 9 9 7 5 - 1 9 3 8 1 0 0 8 9 2 1
ATOM 1 1 7 0 7 0 5 ' A B 8 4 - 1 1 9 8 4 4 8 6 0 0 - 9 7 7 8 1 0 0 9 7 9 3 0
ATOM 1 7 0 8 C4 ' A B 8 4 - 1 9 1 2 4 6 1 6 6 - 9 7 6 6 1 0 0 9 8 7 c
ATOM 1 1 7 0 9 C3 ' A B 8 - 1 3 3 9 8 4 5 9 4 6 ... y 9 8 8 1 0 0 9 9 7 3 c
ATOM 7 0 C2 ' A B 8 4 - 1 3 7 7 9 4 5 0 5 - 8 8 4 3 1 0 0 9 8 1 c
ATOM 1 7 1 1 P A B 8 4 - 1 3 4 1 5 0 0 5 1 - 9 9 5 9 1 0 0 7 6 P
ATOM 1 1 7 1 2 OP1 A B 8 4 - 1 1 0 7 1 5 0 2 7 2 - 1 1 4 0 2 1 0 0 1 1 0 1 1 0
ATOM 7 3 OP2 A B 8 4 - 1 1 8 1 1 0 3 0 - 9 2 3 3 1 0 0 9 7 2 2 0
ATOM 1 1 7 1 4 C5 ' A B 8 - 1 1 3 5 4 4 7 4 4 9 - 1 0 3 3 3 1 0 0 1 0 1 7 9 c
ATOM 1 1 7 1 5 0 4 ' A B 8 4 - 1 1 7 5 4 4 6 1 4 2 - 8 3 2 2 1 0 0 9 4 8 8 0
ATOM 1 1 7 1 0 3 ' A B 8 4 - 1 3 6 6 6 4 5 4 1 1 - 1 1 2 7 0 1 0 9 9 8 8 0
ATOM 1 1 7 1 7 0 2 ' A B 8 - 1 3 4 2 8 4 3 6 7 2 - 9 1 4 9 1 0 0 1 0 1 7 7 0
ATOM 1 1 7 1 8 C ' A B 8 4 - 1 2 8 7 0 4 5 5.1 8 - 7 7 2 2 1 0 0 7 8 9 c



ATOM 11719 N 9 A B 84 -13 543 46 505 -6 851 1 00101 49

ATOM 11720 C8 A B 84 --13 272 47 847 - 6 769 1 00 98 07 C

ATOM 11721 Ί A B 84 -14 0 48 497 -5 9.11 1 00100 2 6

ATOM 11722 C5 A B 84 -1 849 47 525 -5 386 1 00100 22 c

ATOM 723 C4 A B 84 -14 567 46 292 -5 955 1 00 99 70 C

ATOM 11724 Nl A B 84 -16 512 46 425 -4 130 1 00106 28
ATOM 11725 C2 A B 84 -16 131 45 306 -4 764 1 00100 98 c

ATOM 726 3 A B 84 -15 184 45 136 -5 684 1 00 98 32 N
ATOM 11727 C o A B 84 -15 875 47 583 -4 422 1 00102 3 C

ATOM 11728 A B 84 -16 257 48 697 - 3 787 1 00 98 57 N

ATOM 11729 0 ' C B 8 - 6 124 44 869 - 1 122 1 00 97 80 O

ATOM 11730 C4 ' c B 85 -16 980 42 993 - 9 909 1 00 96 4 C
ATOM 117 31 C3 ' c B 85 -18 428 43 401 -10 113 1 00 97 23 c
ATOM 117 32 C2 ' c B 85 -18 986 43 429 -8 697 1 00 97 97 c

ATOM 117 33 P c B 85 -1 071 45 683 -11 993 1 00 99 3 P

ATOM 11734 O c B 85 -15 025 45 062 -13 .341 1 0010.3 11 0

ATOM 11735 OP2 c B 85 -15 387 47 124 -11 859 1 00102 01 0
ATOM 11736 C5 ' c B 85 - 043 43 460 -10 986 1 00 97 85 c

ATOM 11737 04 ' c B 85 -16 611 43 612 -8 64 9 1 0 95 23 0
ATOM 11738 03 ' c B 8 -19 130 42 534 -10 976 1 00 93 52 0

ATOM 11739 02 ' c B 85 - 373 42 132 -8 272 1 00 96 22 0
ATOM 11740 CI ' c B 85 -17 771 43 899 -7 890 1 00 98 2 9 c

ATOM 11741 l c B 8 -17 825 45 357 -7 609 1 00 98 07 N

ATOM 11742 C2 c B 8 -18 718 45 839 - 6 639 1 00.100 02 c

ATOM 11743 3 c B 85 -18 781 47 167 - 6 386 1 00100 81
ATOM 117 44 C4 c B 85 -17 996 48 012 -7 054 1 00103 47 C

ATOM 11745 C c B 8 - 7 075 47 557 -8 047 1 00 98 66 C
ATOM 117 46 C 6 c B 85 -17 030 46 240 -8 289 1 00 98 45 C

ATOM 11747 02 c B 85 -19 444 45 047 - 6 023 1 00 99 82 0
ATOM 11748 N 4 c B 85 -18 096 49 313 -6 763 1 00102 52

ATOM 11749 05 ' c B 86 -21 567 43 180 -10 860 1 00 93 3 0
ATOM 11750 C4 ' c B 86 -23 261 42 341 - 9 .354 1 00100 5 c

ATOM 11751 C3 ' c B 86 -24 319 43 318 -9 832 1 00103 17 c

ATOM 11752 C2 ' c B 86 -24 808 43 966 -8 540 1 00.100 23 c

ATOM 117 53 P c B 86 -20 334 43 104 -11 866 1 00 94 09 P

ATOM 11754 OF1 c B 86 -20 677 42 112 -12 911 1 00111 45 0

ATOM 11755 OP2 c B 86 - 945 44 470 -12 288 1 00.104 25 0
ATOM 11756 C 5 ' c B 86 -22 192 42 006 -10 364 1 00 98 40 c
ATOM 11757 04 ' c B 86 -22 659 43 002 -8 2.10 1 00104 10 0

ATOM 11758 03 ' c B 86 -25 341 42 699 -10 582 1 00.104 24 0
ATOM 117 59 02 ' c B 86 -2 5 750 43 135 874 1 00 96 61 0

ATOM 11760 C ' c B 86 -23 520 44 013 -7 7.1 9 1 00102 5 c
ATOM 11761 l c B 86 -22 823 45 321 -7 82 6 1 00 98 08

ATOM 11762 C2 c B 86 -2 3 301 46 436 131 1 00 95 69 c
ATOM 11763 3 c B 86 642 47 619 -7 242 1 00 94 09

ATOM 11764 C4 c B 86 -21 543 47 712 -7 993 1 00 5 2 5 c

ATOM 117 65 C c B 86 -21 034 46 592 -8 703 1 00 96 86 c

ATOM 11766 C 6 c B 86 -21 697 45 439 -8 588 1 00 97 0 c
ATOM 11767 02 c B 86 -24 329 46 322 - 6 441 1 00 93 79 0

ATOM 117 68 c B 86 -20 914 48 886 -8 076 1 00 93 N
ATOM 11769 0 5 ' G B 87 -2 6 657 44 814 -10 893 1 00 97 77 O

ATOM 11770 C4 ' G B 87 -28 463 45 796 - 9 651 1 00 93 21 c
ATOM 11771 C3 ' G B 87 -29 036 47 192 - 9 783 1 00 8 28 c

ATOM 11772 C2 ' G B 87 -2 8 796 47 775 -8 396 1 00 92 07 c
ATOM 117 73 P G B 87 -26 115 43 556 -11 693 1 00108 8 P

ATOM 11774 OP1 G B 87 -27 325 42 804 -12 127 1 00.116 2.3 0
ATOM 117 75 OP2 G B 87 -2 5 100 44 030 -12 67 3 1 00 99 39 0

ATOM 117 76 C5 ' G B 87 -28 031 45 149 -10 936 1 00 98 40 c
ATOM 11777 04 ' G B 87 -27 311 45 967 -8 783 1 00 91 90 0

ATOM 117 78 0 3 ' G B 87 -30 395 47 188 -10 185 1 00 92 52 0
ATOM 11779 02 ' G B 87 -2 9 770 47 305 -7 473 1 00 89 40 0

ATOM 11780 CI ' G B 87 -27 443 47 157 -8 040 1 00 8 72 c

ATOM 11781 N 9 G B 87 -2 6 313 48 046 -8 379 1 00 86 88



ATOM 1 1 7 8 2 C8 G B 8 7 - 2 5 2 2 0 4 7 7 3 9 - 9 1 5 4 1 0 0 8 8 1 8 c
ATOM 1 1 7 8 3 G B 8 7 --2 4 3 6 9 4 8 7 2 3 - 9 2 8 1 1 0 0 8 3 1 7 N
ATOM 1 1 7 8 4 C5 G B 8 7 - 2 4 9 3 4 4 9 7 5 9 - 8 5 4 8 1 0 8 5 4 0 C
ATOM 1 1 7 8 5 C4 G B 8 7 - 2 6 1 3 3 4 9 3 5 6 - 7 982 1 0 0 8 5 9 3 c
ATOM 1 7 8 6 G B 8 7 - 2 5 3 5 9 5 7 9 5 - 7 5 0 7 1 0 0 78 2 N
ATOM 1 1 7 8 7 C2 G B 8 7 - 2 6 5 3 9 5 1 302 - 6 9 9 8 1 0 8 0 7 6 C
ATOM 1 1 7 8 8 3 G B 8 7 - 2 6 9 7 9 5 0 0 7 4 - 7 2 0 7 1 0 0 8 3 8 8 N
ATOM 1 7 8 9 C6 G B 8 7 - 2 4 4 7 2 5 0 8 8 - 8 3 1 5 1 0 0 7 9 2 C
ATOM 1 1 7 9 0 0 6 G B 8 7 - 2 3 4 3 8 5 1 6 3 4 - 8 7 2 8 1 0 0 7 5 3 8 O
ATOM 1 1 7 9 1 2 G B 8 7 2 6 8 5 2 1 2 6 - 6 2 3 8 1 0 0 7 2 4 3 N
ATOM 1 7 92 0 5 ' A B 8 8 - 3 0 852 4 9 6 5 - 1 0 1 1 0 1 0 0 8 6 3 O
ATOM 1 1 7 9 3 C4 ' A B 8 8 - 3 1 4 8 6 5 1 0 5 7 - 8 2 3 7 1 0 0 8 0 1 C
ATOM 7 9 4 C3 ' A B 8 8 - 3 2 1 9 9 2 1 6 9 - 8 9 7 7 1 0 0 7 8 3 6 C
ATOM 1 1 7 9 5 C2 ' A B 8 8 - 3 1 0 8 9 5 2 7 5 6 - 9 8 3 3 1 0 0 7 8 2 6 c
ATOM 1 1 7 9 6 P A B 8 8 - 3 0 9 8 4 4 8 3 9 5 - 1 1 0 7 1 1 0 0 9 5 1 1 P
ATOM 1 1 7 9 7 O A B 8 8 -32 4 5 6 4 8 2 3 7 - 1 1 2 7 2 1 0 8 0 4 8 0
ATOM 1 1 7 9 8 OP2 A B 8 8 - 3 0 0 6 0 4 8 5 4 6 - 1 2 2 2 9 1 0 0 9 4 9 0 0
ATOM 1 7 9 9 C5 ' A B 8 8 - 3 1 582 4 9 7 0 4 - 8 8 8 9 1 0 0 8 7 8 1 C
ATOM 1 1 8 0 0 0 4 ' A B 8 8 - 3 0 0 9 4 5 1 4 6 7 - 8 1 5 5 1 0 8 1 2 8 0
ATOM 1 1 8 0 1 0 3 ' A B 8 8 -32 5 7 2 5 3 1 2 6 - 8 0 1 0 1 0 0 8 1 4 7 0
ATOM 8 0 2 0 2 ' A B 8 8 - 3 1 3 3 2 5 4 0 7 2 - 0 2 7 5 1 0 0 7 9 2 0
ATOM 1 1 8 0 3 CI ' A B 8 8 - 2 9 9 1 2 5 2 6 7 3 - 8 8 7 1 1 0 0 7 3 0 c
ATOM 1 1 8 0 4 A B 8 8 - 2 8 6 0 1 5 2 6 0 5 - 9 5 1 1 1 0 0 7 6 6 5 N
ATOM 1 8 0 5 C8 A B 8 8 - 2 8 032 5 1 5 - 1 0 1 1 4 1 0 0 7 5 6 2 c
ATOM 1 1 8 0 6 7 A B 8 8 - 2 6 8 3 5 1 7 4 4 - 1 0 582 1 0 0 7 5 5 2 N
ATOM 8 0 7 C5 A B 8 8 - 2 6 5 8 9 3 0 6 6 - 1 0 2 4 7 1 0 0 7 4 4 c
ATOM 1 8 0 8 C4 A B 8 8 - 2 7 6 6 7 5 3 6 0 9 - 9 5 7 2 1 0 0 7 7 8 4 c
ATOM 1 1 8 0 9 Nl A B 8 8 - 2 5 5 6 0 5 5 1 8 0 - 9 9 9 1 1 0 0 7 2 3 3 N
ATOM 1 1 8 1 0 C2 A B 8 8 - 2 6 6 6 9 5 5 5 6 7 - 9 3 5 4 1 0 0 7 0 1 9 c
ATOM 1 1 8 1 1 3 A B 8 8 - 2 7 7 7 2 5 4 8 6 6 - 9 0 9 7 1 0 0 7 1 0
ATOM 1 1 8 1 2 C6 A B 8 8 - 2 5 4 8 3 5 3 9 1 1 - 1 0 4 5 7 1 0 0 7 2 4 8 C
ATOM 1 1 8 1 3 6 A B 8 8 - 2 4 3 6 5 5 3 5 2 5 - 1 1 0 8 1 0 7 4 8
ATOM 1 1 8 1 4 P G B 8 9 - 3 3 9 3 6 5 3 9 4 1 - 8 1 5 6 1 0 0 5 8 8 P
ATOM 1 1 8 1 5 O G B 8 9 - 3 5 0 7 5 3 0 6 8 - 7 62 9 1 0 0 9 4 3 6 O
ATOM 1 1 8 1 6 OP2 G B 8 9 - 3 4 0 2 7 5 4 4 9 8 - 9 5 3 8 1 0 9 0 8 8 O
ATOM 1 1 8 1 7 0 5 ' G B 8 9 - 3 3 7 2 2 5 5 1 4 7 - 7 1 3 8 1 0 0 2 9 2 O
ATOM 8 1 8 C5 ' G B 8 9 -32 4 2 5 5 5 7 0 6 - 6 92 1 0 0 8 8 2 6 C
ATOM 1 1 8 1 9 C4 ' G B 8 9 -32 5 1 7 5 7 1 6 8 - 6 5 6 7 1 0 0 8 3 6 7 c
ATOM 8 2 0 0 4 ' G B 8 9 - 3 3 3 7 7 8 0 9 - 7 5 1 0 0 8 1 3 7 0
ATOM 1 1 8 2 1 C3 ' G B 8 9 - 3 3 1 4 6 5 7 4 6 0 - 5 2 0 5 1 0 0 8 3 7 5 c
ATOM 1 1 822 0 3 ' G B 8 9 -32 62 9 5 8 6 8 5 - 4 6 7 9 1 0 0 8 8 5 4 0
ATOM 8 2 3 C2 ' G B 8 9 - 3 4 6 1 5 7 6 6 0 - 5 5 6 1 1 0 0 8 4 6 9 c
ATOM 1 1 8 2 4 0 2 ' G B 8 9 - 3 5 3 3 8 5 8 4 3 3 - 4 62 9 1 0 0 2 0
ATOM 1 1 8 2 5 CI ' G B 8 9 - 3 4 5 1 0 5 8 3 6 1 - 6 9 1 1 0 0 8 7 3 8 c
ATOM 1 1 8 2 6 9 G B 8 9 - 3 5 6 6 6 5 8 1 5 9 - 7 802 1 0 8 9 6 4
ATOM 1 1 8 2 7 C8 G B 8 9 - 3 6 1 2 7 5 6 9 4 3 - 8 2 4 7 1 0 0 2 5 9 c
ATOM 1 1 8 2 8 7 G B 8 9 - 3 7 1 5 8 5 7 0 3 0 - 9 0 4 0 1 0 0 9 3 7 2 N
ATOM 1 1 8 2 9 C5 G B 8 9 - 3 7 4 0 4 5 8 3 9 0 - 9 1 3 3 1 0 9 1 2 3 c
ATOM 1 1 8 3 0 C4 G B 8 9 - 3 6 4 9 2 5 9 1 0 6 - 8 3 8 3 1 0 0 8 9 c
ATOM 8 3 1 Nl G B 8 9 - 3 8 3 2 6 0 4 5 5 - 9 6 8 6 1 0 0 8 0 3 N
ATOM 1 1 8 3 2 C2 G B 8 9 - 3 7 3 6 8 6 1 082 - 8 9 1 8 1 0 0 8 7 6 9 c
ATOM 1 1 8 3 3 3 G B 8 9 - 3 6 4 2 3 0 4 4 9 - 8 2 3 5 1 0 0 0 1 7 N
ATOM 1 8 3 4 C G B 8 9 - 3 8 4 1 0 5 9 0 3 - 9 8 5 6 1 0 0 2 3 8 c
ATOM 1 1 8 3 5 0 6 G B 8 9 - 3 9 3 0 4 5 8 62 2 - 1 0 5 7 7 1 0 0 92 8 4 O
ATOM 8 3 6 2 G B 8 9 - 3 7 4 5 0 2 4 9 - 8 8 8 8 1 0 0 8 5 4 7

ATOM 1 8 3 7 P U B 0 - 3 1 2 4 6 5 8 7 4 8 - 3 8 5 4 1 0 0 8 3 2 3 P
ATOM 1 1 8 3 8 OP1 U B 9 0 - 3 1 4 6 2 5 9 8 0 6 - 2 8 3 5 1 0 0 7 3 7 0 O
ATOM 8 3 9 OP2 U B 9 0 - 3 0 7 6 1 7 3 9 7 - 3 4 8 5 1 0 0 8 1 8 5 O
ATOM 1 1 8 4 0 0 5 ' U B 0 - 3 0 2 1 8 5 9 3 2 1 - 4 9 1 8 1 0 0 7 9 5 2 O
ATOM 1 1 8 4 1 C5 ' U B 9 0 - 2 8 8 2 6 5 9 3 6 0 - 4 6 6 3 1 0 0 7 4 2 3 C
ATOM 1 1 8 4 2 C4 ' υ B 9 0 - 2 8 1 9 2 6 0 4 6 6 - 5 4 6 3 1 0 7 5 3 C
ATOM 1 1 8 4 3 0 ' U B 0 - 2 9 0 7 3 0 7 9 1 - 6 5 7 6 1 0 0 7 2 0 3 0
ATOM 1 1 8 4 4 C3 ' U B 0 - 2 7 9 7 7 7 7 4 - 4 7 0 2 1 0 0 7 4 8 C



ATOM 1 1 8 4 5 0 3 ' U B 0 - 2 6 8 5 8 6 2 4 4 8 - 5 2 7 7 1 0 0 7 1 3 7 O
ATOM 1 1 8 4 6 C2 ' U B 9 0 --2 9 2 4 9 6 2 5 4 3 - 5 0 4 2 1 0 0 6 1 C
ATOM 1 1 8 4 7 0 2 ' υ B 9 0 - 2 9 1 7 4 6 3 9 4 7 - 4 8 7 8 1 0 7 .1 8 0 O
ATOM 1 1 8 4 8 CI ' u B 0 - 2 9 4 3 1 6 2 1 5 5 - 6 5 0 1 1 0 0 7 1 9 5 c
ATOM 8 4 9 u B 0 - 3 0 7 9 1 2 3 3 9 - 7 0 9 1 0 0 3
ATOM 1 1 8 5 0 C2 υ B 9 0 - 3 0 9 7 1 6 3 5 0 4 - 7 7 . 1 1 0 6 4 7 9 C
ATOM 1 1 8 5 1 3 u B 0 -32 2 2 2 3 7 1 - 8 2 1 2 1 0 0 7 0 9 2
ATOM 8 5 2 C4 u B 0 - 3 3 3 0 9 2 8 7 6 - 8 0 8 4 1 0 0 75 7 C
ATOM 1 1 8 5 3 C5 u B 9 0 - 3 3 0 4 0 6 1 6 7 8 - 7 3 4 5 1 0 0 7 4 2 8 C
ATOM 1 1 8 5 4 C u B 0 - 3 1 8 1 6 1 4 4 5 - 6 8 5 1 1 0 0 7 4 5 6 c
ATOM 1 8 5 5 0 2 u B 0 - 3 0 0 6 4 6 4 2 8 4 - 7 8 6 0 1 0 0 6 4 0
ATOM 1 1 8 5 6 0 u B 9 0 - 3 3 9 0 3 2 0 1 - 8 5 9 0 1 0 0 7 6 5 5 0
ATOM 1 1 8 5 7 P C B 9 1 - 2 5 4 9 0 2 7 0 3 - 4 4 7 1 0 0 7 4 0 9 P
ATOM 1 1 8 5 8 OP1 c B 9 1 - 2 4 3 1 9 6 2 4 2 5 - 5 3 3 0 1 0 0 7 2 3 4 0
ATOM 1 1 8 5 9 OP2 c B 9 1 - 2 5 6 0 8 6 3 9 4 1 - 3 6 7 9 1 0 0 7 7 3 0
ATOM 1 1 8 6 0 0 5 ' c B 9 1 - 2 5 3 3 1 6 1 4 9 3 - 3 4 8 2 1 0 7 6 9 6 0
ATOM 1 1 8 6 1 C5 ' c B 9 1 - 2 4 5 2 4 0 3 9 3 - 3 8 3 9 1 0 0 6 8 4 0 c
ATOM 1 8 62 C4 ' c B - 2 5 3 5 3 5 9 1 5 3 - 3 7 2 0 1 0 0 7 2 c
ATOM 1 1 8 6 3 0 4 ' c B 9 1 - 2 5 7 5 8 5 8 6 7 3 - 5 0 2 3 1 0 7 3 5 9 0
ATOM 1 1 8 6 4 C3 ' c B 9 1 - 2 4 7 2 3 5 7 9 4 5 - 3 0 7 4 1 0 0 7 2 2 6 c
ATOM 1 8 6 5 0 3 ' c B - 2 4 62 0 5 8 0 9 3 - 1 6 6 9 1 0 0 4 3 0
ATOM 1 1 8 6 6 C2 ' c B 9 1 - 2 5 6 8 0 5 6 8 5 6 - 3 5 2 7 1 0 0 7 2 1 8 c
ATOM 1 1 8 6 7 0 2 ' c B 9 1 - 2 6 92 2 5 7 0 0 1 - 2 8 5 7 1 0 0 7 2 2 2 0
ATOM 1 8 6 8 CI ' c B 1 - 2 5 92 0 5 7 2 7 7 - 4 9 7 3 1 0 0 7 2 3 c
ATOM 1 1 8 6 9 Ml c B 9 1 - 2 4 9 5 2 5 6 652 - 5 8 9 7 1 0 0 6 9 1 7
ATOM 1 1 8 7 0 C2 c B 9 1 - 2 5 4 5 5 3 3 - 6 2 0 4 1 0 0 7 0 8 2 c
ATOM 1 8 7 1 3 c B 1 - 2 4 3 1 0 5 4 6 6 7 - 7 0 3 1 1 0 0 7 0 7 7 N
ATOM 1 1 8 7 2 C4 c B 9 1 - 2 3 2 7 3 5 5 3 1 7 5 5 1 1 0 0 8 9 4 c
ATOM 1 1 8 7 3 C5 c B 9 1 - 2 3 0 3 3 5 6 6 9 7 - 7 2 5 3 1 0 0 7 5 5 c
ATOM 1 1 8 7 4 C c B 9 1 - 2 3 8 9 0 5 7 3 2 6 - 6 4 2 7 1 0 0 5 3 c
ATOM 1 1 8 7 5 0 2 c B 9 1 - 2 6 1 4 9 5 4 7 6 4 - 5 6 9 5 1 0 0 7 1 8 8 0
ATOM 1 1 8 7 6 c B 9 1 4 6 5 5 4 6 4 2 - 8 .3 6 6 1 0 5 6 4
ATOM 1 1 8 7 7 0 5 ' G B 2 - 2 4 4 4 3 5 5 7 8 4 - 0 7 4 8 1 0 0 7 5 7 0
ATOM 8 7 8 C4 ' G B 9 2 - 2 6 4 4 0 5 4 4 3 6 - 0 4 9 1 0 0 8 3 4 c
ATOM 1 1 8 7 9 C3 ' G B 9 2 - 2 5 6 7 4 5 3 2 2 0 0 0 6 1 1 0 8 7 0 6 c
ATOM 1 1 8 8 0 C2 ' G B 2 - 2 6 3 8 8 5 2 1 0 7 - 0 6 8 5 1 0 0 8 9 0 6 c
ATOM 8 8 1 P G B 9 2 - 2 3 6 5 3 5 7 1 6 3 - 0 7 8 6 1 0 0 7 0 4 4 P
ATOM 1 1 8 8 2 OP1 G B 9 2 - 2 3 7 3 2 5 7 7 2 9 0 5 8 0 1 0 0 6 7 3 6 0
ATOM 8 8 3 OP2 G B 9 2 - 2 2 3 0 3 5 6 9 - 1 3 8 7 1 0 0 6 9 0 7 0
ATOM 1 1 8 8 4 C ' G B 9 2 - 2 5 7 6 7 5 7 6 9 - 0 2 3 8 1 0 0 7 8 4 c
ATOM 1 1 8 8 5 0 4 ' G B 9 2 - 2 6 6 5 8 5 4 1 5 6 - 1 8 2 9 1 0 0 8 1 1 4 0
ATOM 8 8 6 0 3 ' G B 9 2 - 2 5 6 4 2 3 0 7 2 1 4 6 6 1 0 0 8 8 0
ATOM 1 1 8 8 7 0 2 ' G B 2 - 2 7 6 9 6 5 1 9 1 1 - 0 1 5 7 1 0 0 8 5 6 0
ATOM 1 1 8 8 8 CI ' G B 9 2 - 2 6 5 2 5 5 2 7 6 6 - 2 0 5 6 1 0 0 8 7 1 c
ATOM 1 1 8 8 9 9 G B 9 2 - 2 5 3 0 1 5 2 5 2 8 - 2 8 4 2 1 0 8 1 2 0
ATOM 1 1 8 9 0 C8 G B 2 - 2 4 1 6 7 5 3 2 9 8 - 2 9 5 6 1 0 0 8 0 9 8 c
ATOM 1 8 9 1 7 G B 9 2 - 2 3 2 4 4 5 2 7 5 1 - 3 7 0 7 1 0 0 8 3 3 0 N
ATOM 1 1 8 92 C5 G B 9 2 - 2 3 8 0 8 5 1 5 4 6 - 4 0 9 4 1 0 8 7 5 1 c
ATOM 1 1 8 9 3 C4 G B 2 - 2 5 0 6 6 5 1 3 9 5 - 3 5 6 2 1 0 0 8 7 6 6 c
ATOM 1 8 9 4 Nl G B 9 2 - 2 4 2 1 0 4 9 4 6 5 - 5 0 3 7 1 0 0 8 7 3 9 N
ATOM 1 1 8 9 5 C2 G B 9 2 - 2 5 4 5 5 4 9 4 1 1 - 4 4 5 5 1 0 0 8 9 4 9 c
ATOM 1 1 8 9 6 3 G B 2 - 2 5 9 3 6 5 0 3 7 5 - 3 6 9 3 1 0 0 0 8 5
ATOM 1 8 9 7 C G B 9 2 - 2 3 3 0 3 5 0 5 5 - 4 9 1 4 1 0 0 8 5 2 c
ATOM 1 1 8 9 8 0 6 G B 9 2 - 2 2 2 0 5 5 0 4 6 8 - 5 4 8 1 1 0 0 9 4 0 0
ATOM 8 9 9 2 G B 9 2 - 2 6 2 0 8 4 8 3 - 4 6 8 9 1 0 0 8 7 5 9
ATOM 1 1 9 0 0 0 ' G B 3 - 2 5 2 6 6 5 0 7 1 2 1 7 0 1 0 0 0 8 0
ATOM 1 1 9 0 1 C4 ' G B 9 3 - 2 5 0 3 5 4 8 4 7 9 1 2 5 3 1 0 0 1 0 2 1 3 c
ATOM 9 0 2 C3 ' G B 9 3 - 2 4 1 3 0 4 7 2 7 0 1 0 7 8 1 0 0 1 0 6 1 c
ATOM 1 1 9 0 3 C2 ' G B 9 3 - 2 4 4 5 8 4 6 7 9 4 - 0 3 3 3 1 0 0 1 0 3 2 c
ATOM 1 1 9 0 4 P G B 9 3 - 2 4 5 3 7 5 2 1 2 5 2 1 4 4 1 0 0 9 3 9 9 P
ATOM 1 1 9 0 5 O G B 9 3 - 2 4 3 3 8 5 2 5 9 7 3 5 3 8 1 0 9 7 5 4 0
ATOM 1 1 9 0 6 OP2 G B 9 3 - 2 3 3 4 5 5 1 9 9 4 1 2 6 3 1 0 0 2 0 0
ATOM 1 0 7 C5 ' G B 9 3 - 2 4 5 4 4 9 5 1 2 2 2 1 8 1 0 0 1 0 2 5 5 c



ATOM 11908 0 ' G B 93 -25 143 49 050 -0 081 1 00 98 98 O
ATOM 11909 03 ' G B 93 --2 4 326 46 300 2 092 1 00110 71 O
ATOM 11910 02 ' G B 93 -25 666 46 046 -0 366 1 00 99 86 O
ATOM 11911 CI ' G B 93 -24 688 48 126 -1 045 1 00 99 71 c
ATOM 12 G B 3 -23 435 48 661 -1 601 1 00 98 39 N
ATOM 11913 C8 G B 93 886 49 882 -1 296 1 00 97 07 C
ATOM 11914 7 G B 3 -21 767 50 107 -1 923 1 00101 15 N
ATOM 11915 C G B 3 -21 566 48 961 -2 68 1 00 99 86 C
ATOM 11916 C4 G B 93 -22 588 48 055 -2 498 1 00100 31 C
ATOM 11917 l G B 3 -20 702 47 369 -4 131 1 00101 51 N
ATOM 11918 C G B 3 -21 763 46 539 -3 875 1 00 98 37 C
ATOM 11919 N3 G B 93 -22 751 46 836 -3 054 1 00 98 32 N
ATOM 11920 C G B 93 -20 514 48 62 9 -3 574 1 00 99 74 C
ATOM 11921 0 G B 93 -19 516 49 296 -3 874 1 00100 72 O
ATOM 11922 N2 G B 93 -21 761 45 364 -4 519 1 00100 26 N
ATOM 11923 05 ' υ B 94 377 44 780 2 512 1 00111 21 O
ATOM 11924 C ' U B 94 -22 243 43 043 0 835 1 00106 87 c
ATOM 11925 C3 ' U B 4 -20 775 42 860 1 180 1 00109 95 c
ATOM 11926 C2 ' υ B 94 -20 121 42 767 -0 191 1 00111 58 c
ATOM 11927 P u B 94 -23 1 7 45 999 3 165 1 00110 22 P
ATOM 11928 OP1 u B 4 -22 246 47 161 3 253 1 00103 92 0
ATOM 11929 OP2 u B 94 -2 3 837 45 514 4 394 1 00104 61 0
ATOM 11930 C5 ' u B 94 -23 080 43 711 1 893 1 00107 86 c
ATOM 1 31 04 ' u B 4 -22 220 43 860 -0 366 1 00105 49 0
ATOM 11932 03 ' u B 94 -2 0 531 41 739 2 007 1 00115 96 0
ATOM 11933 02 ' u B 94 -20 328 4 484 -0 767 1 00108 86 0
ATOM 11934 CI ' u B 4 -20 942 43 792 -0 971 1 00106 63 c
ATOM 11935 Nl u B 4 -20 323 45 136 -0 902 1 00109 96 N
ATOM 11936 C2 u B 94 -19 149 45 375 -1 607 1 00108 74 c
ATOM 11937 3 u B 94 -18 642 46 646 -1 467 1 00106 71 N
ATOM 11938 C4 u B 4 -19 186 47 675 -0 720 1 00107 11 C
ATOM 11939 C5 υ B 94 -20 398 47 353 -0 028 1 00105 80 C
ATOM 11940 C u B 94 -20 909 46 127 -0 142 1 00107 53 c
ATOM 41 02 u B 4 - 8 578 44 540 -2 291 1 00107 90 0
ATOM 11942 04 υ B 94 -18 621 48 768 -0 694 1 00109 72 0
ATOM 11943 05 ' G B -18 040 1 613 2 416 1 00105 25 0
ATOM 44 C4 ' G B - 605 40 467 0 850 1 00104 c
ATOM 11945 C3 ' G B 95 -15 255 40 984 1 317 1 00103 14 c
ATOM 94 C2 ' G B 95 -14 646 4 531 0 034 1 00105 44 c
ATOM 11947 P G B - 9 430 41 832 3 171 1 00112 3 P
ATOM 11948 OP1 G B 95 -19 674 40 703 4 099 1 00114 1 0
ATOM 11949 OP2 G B 95 -19 450 43 214 3 705 1 00107 3 0
ATOM 11950 C5 ' G B 5 -17 676 40 344 1 901 1 00103 56 c
ATOM 11951 04 ' G B 95 -17 016 41 434 -0 146 1 00110 96 0
ATOM 11952 03 ' G B 95 -14 458 39 987 1 92 6 1 00103 34 0
ATOM 11953 02 ' G B 5 -14 106 40 486 -0 758 1 00103 27 0
ATOM 11954 C ' G B -15 878 42 083 -0 679 1 00111 8 c
ATOM 11955 9 G B 95 -16 004 43 547 -0 517 1 00110 18
ATOM 11956 C8 G B -16 912 44 263 0 226 1 00107 36 c
ATOM 11957 7 G B - 731 45 555 0 132 1 00106 46 N
ATOM 11958 C5 G B 95 -15 640 45 702 -0 719 1 00107 40 c
ATOM 11959 C4 G B -15 183 44 469 -1 128 1 00106 7 c
ATOM 11960 l G B -13 909 46 537 -2 043 1 00104 37 N
ATOM 11961 C2 G B 95 -13 533 45 -2 391 1 00103 03 c
ATOM 11962 3 G B 95 -14 150 44 179 -1 951 1 00106 47
ATOM 11963 C G B - 4 975 46 867 -1 198 1 00106 09 c
ATOM 11964 06 G B 95 -1 233 48 059 -0 956 1 00 99 57 0
ATOM 11965 2 G B 95 -12 485 45 125 -3 2 1 00100 46
ATOM 11966 05 ' C B 96 -12 091 40 841 1 642 1 00106 17 0
ATOM 11967 C4 ' C B 96 -10 388 40 528 -0 040 1 00105 1 c
ATOM 11968 C3 ' C B 96 -9 381 41 349 0 746 1 00105 c
ATOM 11969 C2 ' C B 96 -8 832 42 298 -0 306 1 00107 44 c
ATOM 11970 P C B 96 -13 147 40 400 2 752 1 00103 48 P



ATOM 11971 OP1 C B 96 -12 612 39 206 3 450 1 00110 O

ATOM 11972 OP2 C B 96 -13 509 41 599 3 545 1 00109 88 O

ATOM 11973 C5 ' C B 96 -11 484 .3 9 894 0 777 1 00103 34 C

ATOM 11974 0 ' C B 96 -10 956 1 482 -0 978 1 00104 90 O
ATOM 11975 03 ' C B 96 -8 394 40 572 .1 384 1 00.107 77 O

ATOM 11976 02 ' c B 96 -7 906 4.1 634 -1 154 1 00111 68 O
ATOM 11977 CI ' c B 96 -10 098 42 601 -1 105 1 00107 5 c
ATOM 11978 c B 96 -10 796 43 795 -0 567 1 00.108 3 N
ATOM 11979 C2 c B 96 -10 276 45 075 -0 814 1 00106 1 C

ATOM 11980 N 3 c B 96 -10 917 46 161 -0 313 1 00104 74 N

ATOM 1 81 C4 c B 96 -12 027 46 0.12 0 416 1 00.104 5 C

ATOM 11982 C 5 c B 96 -12 570 44 725 0 692 1 00106 56 C
ATOM 11983 C c B 96 -11 931 43 661 0 186 1 00107 38 c
ATOM 11984 02 c B 96 -9 242 45 195 -1 489 1 00106 35 0

ATOM 11985 N 4 c B 96 -12 625 47 107 0 892 1 00102 09 N

ATOM 11986 P υ B 97 -8 069 40 850 2 92 6 1 00113 8 P

ATOM 11987 OP1 u B 7 -7 294 39 691 3 439 1 001 24 18 O
ATOM 88 OP2 u B 7 - 9 358 4 2.18 3 575 1 00.107 97 O

ATOM 11989 05 ' υ B 97 -7 101 42 121 2 899 1 00111 0
ATOM 11990 C5 ' u B 7 -5 814 42 050 2 297 1 00110 91 c
ATOM 11991 C4 ' u B 7 -5 235 43 4.19 2 018 1 00.110 33 c
ATOM 11992 04 ' u B 97 - 6 162 44 195 1 211 1 00106 78 0

ATOM 11993 C3 ' u B 7 -4 959 44 310 3 225 1 00108 74 c
ATOM 11994 03 ' u B 7 -3 742 44 003 3 892 1 00.100 8 0

ATOM 11995 C2 ' u B 97 -4 982 45 706 2 615 1 00107 24 c
ATOM 11996 02 ' u B 97 -3 761 45 981 1 943 1 00108 85 0

ATOM 11997 CI ' u B 7 - 6 088 45 560 .1 568 1 00.105 58 c
ATOM 11998 N l u B 7 406 45 973 2 100 1 00107 04 N

ATOM 11999 C2 u B 97 -7 657 47 325 2 275 1 00105 19 c
ATOM 12000 3 u B 7 -8 901 47 622 2 782 1 00 99 50

ATOM 12001 C u B 7 - 9 897 46 731 3 128 1 00100 25 C
ATOM 12002 C5 υ B 97 - 9 562 45 357 2 9.19 1 00105 71 C

ATOM 12003 C u B 7 -8 360 45 035 2 424 1 00107 83 c
ATOM 12004 02 u B 7 - 6 848 48 8 2 008 1 00.103 39 0

ATOM 12005 0 υ B 97 -10 963 47 153 3 576 1 0 99 89 0
TER

ATOM 12006 0 6 G C 1 -23 72 9 .10 9 460 - 8 317 1 00 44 35 0
ATOM 12007 C o DG c 1 -2 4 617 108 681 -18 661 1 00 43 85 c
ATOM 12008 N l DG C 1 -25 52 6 109 043 -19 665 1 00 44 12 N

ATOM 12009 C2 DG C 1 -26 573 .108 257 -20 096 1 00 3 95 C
ATOM 12010 N2 DG c 1 -2 7 364 108 764 -21 054 1 00 42 69 N

ATOM 12011 N 3 DG c 1 -2 6 820 107 058 -19 633 1 00 43 03 N

ATOM 12012 C DG c 1 -2 5 938 106 690 -18 684 1 00 45 32 c
ATOM 12013 C DG c 1 -2 4 882 107 390 -18 167 1 00 46 28 C
ATOM 12014 N7 DG c 1 -24 230 106 640 -17 200 1 0 50 06 N

ATOM 12015 C8 DG c 1 -24 898 105 532 -17 156 1 00 48 39 c
ATOM 12016 DG c 1 -25 966 .105 5.19 - 8 0 1 00 48 7 .1 N

ATOM 12017 CI ' DG c 1 -2 6 875 104 442 -18 270 1 0 53 2 6 C
ATOM 12018 04 ' DG c 1 -2 6 882 103 551 - 1 7 187 1 00 56 91 O

ATOM 12019 C2 ' DG c 1 -2 6 42 3 .103 654 - 490 1 00 56 35 C
ATOM 12020 C3 ' DG c 1 -2 5 825 102 397 -18 890 1 00 55 21 C

ATOM 12021 03 ' DG c 1 -25 943 101 31 -19 832 1 00 56 22 O
ATOM 12022 C4 ' DG c 1 -26 772 .102 222 - 7 708 1 00 3 92 C

ATOM 12023 C 5 ' DG c 1 -2 6 373 101 298 -16 570 1 00 67 39 c
ATOM 12024 05 ' DG c 1 -27 27 7 101 544 -15 450 1 00 76 4 0

ATOM 12025 P DG c 1 -27 806 .100 .34 8 - 4 527 1 00.105 45 P

ATOM 12026 OP1 DG c 1 -2 6 583 99 797 -13 897 1 00 75 08 0

ATOM 12027 OP2 DG c 1 -28 698 99 490 -15 349 1 00 8 30 0
ATOM 12028 OP3 DG c 1 -28 655 100 902 -13 442 1 00 70 28 0

ATOM 12029 05 ' DC c 2 -2 5 888 102 514 -22 097 1 00 55 48 0
ATOM 12030 C4 ' DC c 2 -27 573 103 607 -23 322 1 0 47 78 c
ATOM 12031 C3 ' DC c 2 -2 6 755 103 903 -24 558 1 00 43 76 c
ATOM 12032 C2 ' DC c 2 -27 030 .105 382 -24 724 1 00 55 80 c



ATOM 12033 P DC C 2 -25 188 101 367 -21 258 1 00 57 19 P
ATOM 12034 OP1 DC c 2 --2 5 590 100 129 -21 958 1 00 59 14 O
ATOM 12035 OP2 DC C 2 -23 789 101 817 -21 092 1 0 53 41 O
ATOM 12036 C5 ' DC c 2 -27 187 102 358 -22 588 1 00 48 22 c
ATOM 12037 04 ' DC c 2 -27 299 104 739 -22 463 1 00 53 0 O
ATOM 12038 03 ' DC c 2 -27 253 103 176 -25 664 1 0 57 50 O
ATOM 12039 CI ' DC c 2 ... 066 105 872 -23 268 1 00 2 27 c
ATOM 12040 DC c 2 -25 805 106 512 -22 847 1 00 46 39 N
ATOM 12041 C2 DC c 2 --2 5 486 107 771 -23 367 1 00 43 48 C
ATOM 12042 3 DC c 2 -24 321 108 361 —Z 2 999 1 00 43 2 N
ATOM 12043 C4 DC c 2 -23 495 107 739 -22 143 1 00 45 23 C
ATOM 12044 C5 DC c 2 -23 806 106 441 -21 601 1 00 45 19 C
ATOM 12045 C DC c 2 -24 959 105 868 - 987 1 00 42 0 c
ATOM 12046 02 DC c 2 -26 272 108 309 -24 161 1 00 43 90 0
ATOM 12047 4 DC c 2 -22 358 108 377 -21 800 1 00 38 83
ATOM 12048 P DC c 3 -26 279 102 722 -26 870 1 0 63 08 P
ATOM 12049 OP1 DC c 3 -27 031 101 694 -27 616 1 00 0 75 0
ATOM 12050 OP2 DC c 3 -24 945 102 332 -26 366 1 00 48 5 0
ATOM 12051 05 ' DC c 3 -26 066 104 067 -27 726 1 0 56 26 0
ATOM 12052 C5 ' DC c 3 ... 138 104 660 -28 438 1 00 45 79 c
ATOM 12053 C4 ' DC c 3 -26 743 106 014 -28 995 1 00 42 76 c
ATOM 12054 04 ' DC c 3 -2 6 489 106 926 -27 904 1 00 48 50 0
ATOM 12055 C3 ' DC c 3 -25 454 106 044 -29 784 1 00 47 12 c
ATOM 12056 03 ' DC c 3 -25 636 105 577 -31 117 1 00 5 57 0
ATOM 12057 C2 ' DC c 3 -25 141 107 526 -2 9 755 1 00 41 21 c
ATOM 12058 CI ' DC c 3 -25 510 107 879 -28 3 7 1 00 43 8 c
ATOM 12059 l DC c 3 -24 328 107 845 -27 383 1 00 40 67 N
ATOM 12060 C2 DC c 3 -23 475 108 936 -27 357 1 00 40 44 c
ATOM 120 61 3 DC c 3 -22 402 108 909 -26 541 1 00 38

ATOM 12062 C4 DC c 3 -22 163 107 847 -25 772 1 00 40 73 c
ATOM 12063 C DC c 3 -23 010 106 693 -25 783 1 00 34 06 c
ATOM 12064 C6 DC c 3 -24 069 106 729 -26 6 1 0 41 16 c
ATOM 12065 02 DC c 3 -23 720 109 911 -28 08 1 00 41 2 0
ATOM 12066 DC c 3 -21 088 107 900 -24 983 1 00 42 56
ATOM 12067 05 ' DA c 4 -23 430 106 138 -32 233 1 0 52 48 0
ATOM 12068 C4 ' DA c 4 —Z 2 916 108 433 -32 797 1 00 54 65 c
ATOM 12069 C3 ' DA c 4 -21 5 108 108 -33 237 1 00 5 83 c
ATOM 12070 C2 ' DA c 4 -20 786 109 322 -32 691 1 00 49 26 c
ATOM 12071 P DA c 4 -24 398 104 924 -31 908 1 00 56 29 P
ATOM 12072 OP1 DA c 4 -24 923 104 335 -33 156 1 00 73 82 0
ATOM 12073 OP2 DA c 4 -23 648 104 072 -30 957 1 00 62 81 0
ATOM 12074 C5 ' DA c 4 -23 920 107 291 -32 884 1 00 57 c
ATOM 12075 04 ' DA c 4 -22 722 108 836 -31 426 1 00 49 72 0
ATOM 12076 03 ' DA c 4 -21 421 108 030 -34 664 1 00 3 30 0
ATOM 12077 CI ' DA c 4 -21 458 109 477 -31 327 1 0 46 08 c
ATOM 12078 N9 DA c 4 -20 699 108 856 -30 254 1 00 45 11

ATOM 2079 C8 DA c 4 -21 016 107 7 -29 588 1 00 44 37 c
ATOM 12080 Ί DA c 4 -20 136 107 377 -28 665 1 0 43 46
ATOM 12081 C DA c 4 -19 180 108 371 -28 740 1 00 41 31 c
ATOM 12082 C4 DA c 4 - 505 09 291 -29 714 1 00 38 7 c
ATOM 12083 Ml DA c 4 -17 265 109 691 -28 340 1 00 42 83
ATOM 12084 C2 DA c 4 -17 710 110 489 -29 319 1 00 41 58 c
ATOM 12085 3 DA c 4 -18 802 10 369 -30 062 1 00 38 24 N
ATOM 12086 Co DA c 4 -17 987 108 590 -28 023 1 00 42 28 C
ATOM 12087 DA c 4 -1 548 107 769 -27 051 1 00 42 02

ATOM 12088 0 ' DA c 5 -18 939 108 177 -35 211 1 00 51 78 0
ATOM 12089 C4 ' DA c 5 -17 678 110 205 -35 447 1 00 53 18 c
ATOM 12090 C3 ' DA c 5 -16 4 109 459 -35 841 1 00 30 c
ATOM 12091 C2 ' DA c 5 -15 375 110 136 -34 946 1 00 46 93 c
ATOM 12092 P DA c 5 -20 215 107 218 -35 367 1 00 0 70 P
ATOM 12093 OP1 DA c 5 -20 584 107 156 -36 788 1 0 57 5 0
ATOM 12094 OP2 DA c 5 -19 908 105 995 -34 597 1 00 5 31 0
ATOM 12095 C5 ' DA c 5 -18 969 109 483 -35 747 1 00 47 38 c



ATOM 12096 04 ' DA C 5 -17 553 110 385 -34 017 1 00 43 98 O

ATOM 12097 0 3 ' DA c 5 - 115 109 648 -37 246 1 00 57 2 6 O

ATOM 12098 CI ' DA C 5 -16 177 1 0 411 -33 663 1 0 44 67 C

ATOM 12099 N 9 DA c 5 -15 941 109 428 -32 596 1 00 42 91 N
ATOM 12100 C8 DA c 5 - 757 .108 399 -32 224 1 00 45 49 C

ATOM 12101 Ί DA c 5 -16 291 107 674 -31 230 1 0 4.1 42

ATOM 12102 C DA c 5 -15 065 108 265 -30 945 1 00 2 c
ATOM 12103 C4 DA c 5 -14 840 .10 9 340 -3.1 775 1 00 44 3 c
ATOM 12104 Ml DA c 5 -12 972 108 767 -2 9 973 1 00 44 71

ATOM 12105 C2 DA c 5 -12 893 109 761 -30 838 1 00 43 82 c
ATOM 12106 3 DA c 5 -13 766 . 10 133 -31 774 1 00 47 .38 N

ATOM 12107 C o DA c 5 -14 058 107 974 -2 9 995 1 00 46 14 C
ATOM 12108 DA c 5 -14 12 7 106 952 -29 124 1 00 46 70
ATOM 12109 05 ' DG c 6 -13 777 108 651 -37 454 1 00 5 20 O

ATOM 12110 C4 ' DG c 6 -11 666 109 705 -36 905 1 00 57 33 C
ATOM 12111 C3 ' DG c 6 -10 764 108 510 -37 040 1 0 56 64 c
ATOM 12112 C2 ' DG c 6 -9 937 108 655 -35 773 1 00 59 18 c
ATOM 12113 P DG c 6 - 250 .108 548 -38 073 1 00 7 P

ATOM 12114 O DG c 6 -15 283 108 986 -39 480 1 0 61 43 0
ATOM 12115 OF2 DG c 6 -15 670 107 182 -37 723 1 00 49 96 0

ATOM 12116 C5 ' DG c 6 -12 900 .10 9 7.1 9 -37 797 1 00 5 9 c
ATOM 12117 04 ' DG c 6 -12 072 109 609 -35 530 1 00 55 70 0

ATOM 12118 03 ' DG c 6 - 9 9 4 108 617 -38 177 1 00 69 13 0
ATOM 12119 CI ' DG c 6 -10 993 . 09 113 -.34 777 1 00 54 9.3 c
ATOM 12120 9 DG c 6 -11 454 108 039 -33 899 1 00 52 1
ATOM 12121 C8 DG c 6 -12 6 . 107 305 -33 994 1 00 46 3 c
ATOM 12122 7 DG c 6 -12 732 . 06 405 -.3.3 052 1 00 48 69 N
ATOM 12123 C DG c 6 -11 565 106 555 -32 293 1 00 45 8 c
ATOM 12124 C4 DG c 6 -10 776 107 550 -32 8.12 1 00 46 1 c
ATOM 12125 l DG c 6 -9 889 106 352 -30 688 1 00 48 06 N

ATOM 12126 C2 DG c 6 - 9 182 107 361 -31 292 1 00 48 24 C
ATOM 12127 .3 DG c 6 - 9 579 107 996 -32 372 1 0 47 18

ATOM 12128 C DG c 6 -11 120 105 868 -31 133 1 00 45 95 c
ATOM 12129 0 6 DG c 6 - 675 .104 948 -30 519 1 00 43 32 0

ATOM 12130 2 DG c 6 -8 022 107 688 -30 741 1 0 48 2 6
ATOM 12131 05 ' DC c 7 -7 967 107 064 -37 809 1 00 24 0

ATOM 12132 C4 ' DC c 7 -5 905 . 0 473 -36 716 1 00 55 43 c
ATOM 12133 C3 ' DC c 7 -5 447 106 051 -3 6 962 1 00 56 85 c
ATOM 12134 C2 ' DC c 7 -5 003 105 614 -35 569 1 00 55 00 c
ATOM 12135 P DC c 7 - 9 220 .107 .30 9 -.38 777 1 00 67 .30 P

ATOM 12136 OP1 DC c 7 -8 814 107 741 -40 133 1 00 70 76 0

ATOM 12137 OP2 DC c 7 - 9 996 106 064 -38 561 1 00 62 0 0
ATOM 12138 C5 ' DC c 7 -6 906 107 994 -37 718 1 00 55 71 c
ATOM 12139 04 ' DC c 7 - 6 545 107 405 -35 425 1 00 56 99 0
ATOM 12140 03 ' DC c 7 -4 .37 7 106 012 -37 908 1 0 59 06 0

ATOM 12141 CI ' DC c 7 -6 008 106 341 -34 668 1 00 52 92 c
ATOM 12142 DC c 7 -7 140 .105 474 -34 192 1 00 49 2.1 N

ATOM 12143 C2 DC c 7 -7 009 104 752 -33 004 1 0 49 59 c
ATOM 12144 3 DC c 7 -8 030 103 983 -32 586 1 00 49 2

ATOM 12145 C4 DC c 7 - 9 147 .103 9.12 -33 292 1 00 47 2 C
ATOM 12146 C 5 DC c 7 ... y 315 104 635 -34 506 1 00 49 46 C

ATOM 12147 C DC c 7 -8 294 105 406 -3 911 1 00 2 2 3 c
ATOM 12148 02 DC c 7 -5 963 .104 834 -.32 360 1 00 50 59 0

ATOM 12149 4 DC c 7 -10 118 103 121 -32 828 1 00 47 59
ATOM 12150 0 ' DG c 8 -3 385 103 708 -3 668 1 00 54 77 O

ATOM 12151 C4 ' DG c 8 -.1 881 .103 225 -.35 874 1 00 51 22 C
ATOM 12152 C 3 ' DG c 8 -1 826 101 751 -36 216 1 00 56 57 C

ATOM 12153 C2 ' DG c 8 -1 949 10.1 128 -34 8 . 1 00 54 54 c
ATOM 12154 P DG c 8 -4 077 104 650 -38 734 1 00 4 79 P

ATOM 12155 OP1 DG c 8 -3 122 105 012 -39 798 1 00 25 0
ATOM 12156 OP2 DG c 8 -5 .32 7 10.3 970 -39 123 1 0 61 45 0

ATOM 12157 C5 ' DG c 8 -2 226 104 143 -37 022 1 00 53 71 c
ATOM 12158 04 ' DG c 8 -2 874 .103 328 -34 827 1 00 59 0



ATOM 1 2 1 5 9 0 3 ' DG C 8 -- 0 5 5 4 1 0 1 4 7 9 - 3 6 8 1 3 1 0 0 5 9 3 8 O
ATOM 1 2 1 6 0 CI ' DG c 8 - 2 8 9 4 1 0 2 1 1 9 --3 4 0 8 7 1 0 0 5 6 0 C
ATOM 1 2 6 1 9 DG c 8 - 4 2 8 0 1 0 1 6 4 1 - 3 3 9 8 6 1 0 5 2 0 4
ATOM 1 2 1 62 C8 DG c 8 -- 5 2 9 8 1 0 1 8 4 8 - 3 4 8 8 6 1 0 0 5 0 3 4 c
ATOM 1 2 1 6 3 7 DG c 8 - 6 4 2 2 0 1 2 6 7 - 3 4 5 4 7 1 0 0 4 8 7 5 N
ATOM 1 2 6 4 C DG c 8 - 6 1 2 3 1 0 0 62 3 - 3 3 3 5 5 1 0 4 9 6 6 C
ATOM 1 2 1 6 5 C4 DG c o - 4 8 0 9 1 0 0 8 3 6 -32 9 9 9 1 0 0 4 8 9 8 c
ATOM 1 2 1 6 6 DG c 8 - 6 2 4 5 9 9 3 6 7 - 3 4 0 0 1 0 0 4 7 2 N
ATOM 1 2 1 6 7 C2 DG c 8 - 4 9 1 5 9 9 62 9 - 3 1 1 4 4 1 0 0 4 6 3 4 C
ATOM 1 2 1 6 8 3 DG c 8 - 4 1 5 2 1 0 0 382 - 3 1 9 1 2 1 0 0 4 6 7 0 N
ATOM 1 2 1 6 9 C DG c 8 - 6 9 4 4 9 9 8 3 7 -32 5 1 2 1 0 0 4 9 7 C
ATOM 1 2 1 7 0 0 6 DG c 8 - 8 1 3 4 9 9 5 4 4 -32 6 6 5 1 0 0 5 3 6 6 O
ATOM 1 2 1 7 1 2 DC- c 8 - 4 3 9 8 9 9 0 9 3 - 3 0 0 2 5 1 0 0 4 4 2 4
ATOM 1 2 1 7 2 0 5 ' DC c 9 -- 0 3 1 6 8 9 5 3 - 3 6 5 5 4 1 0 0 5 5 6 6 O
ATOM 1 2 1 7 3 C4 ' DC c 9 0 2 3 4 7 7 3 2 - 3 4 5 2 1 1 0 0 4 6 8 2 C
ATOM 1 2 1 7 4 C3 ' DC c 9 - 0 1 7 1 9 6 3 7 0 - 3 1 0 4 1 0 5 2 C
ATOM 1 2 1 7 5 C2 ' DC c 9 -- 1 1 5 7 5 8 4 8 - 3 4 0 5 4 1 0 0 4 9 7 5 c
ATOM 1 2 1 7 6 P DC c 9 - 0 2 3 6 0 0 1 3 7 - 3 7 6 4 4 1 0 0 5 2 5 P
ATOM 1 2 1 7 7 O DC c 9 1 1 5 4 1 0 0 4 1 3 - 3 8 0 9 4 1 0 6 5 8 1 0
ATOM 1 2 1 7 8 OF2 DC c 9 -- 1 2 4 1 9 9 7 6 8 - 3 8 6 7 5 1 0 0 5 0 2 0 0
ATOM 1 2 1 7 9 C5 ' DC c 9 0 6 8 6 8 7 7 8 - 3 5 3 7 1 0 0 5 3 3 0 c
ATOM 1 2 1 8 0 0 4 ' DC c 9 - 0 9 6 2 9 8 2 1 3 - 3 3 8 4 5 1 0 0 5 9 1 4 0
ATOM 1 2 1 8 1 0 3 ' DC c 9 1 0 0 3 4 5 7 - 3 2 4 5 1 0 0 5 0 0 9 0
ATOM 1 2 1 8 2 CI ' DC c 9 - 1 8 1 3 7 1 3 0 - 3 3 5 1 5 1 0 0 5 8 4 c
ATOM 1 2 1 8 3 Ml DC c 9 - 3 1 5 5 9 7 3 6 1 - 3 4 0 9 2 1 0 0 4 9 2 2
ATOM 1 2 8 4 C2 DC c 9 - 4 2 7 3 9 6 7 9 5 - 3 3 4 7 9 1 0 0 5 0 8 5 c
ATOM 1 2 1 8 5 3 DC c 9 - 5 5 0 5 9 6 9 9 1 - 3 4 0 3 7 1 0 0 4 7 8 2 N
ATOM 1 2 1 8 6 C DC c 9 - 5 6 0 5 7 6 9 7 - 3 1 7 0 1 0 0 5 0 7 8 c
ATOM 1 2 1 8 7 C5 DC c 9 - 4 4 6 9 9 8 2 6 4 - 3 5 8 0 9 1 0 0 5 0 0 3 c
ATOM 1 2 1 8 8 C DC c 9 -- 3 2 8 1 8 0 6 7 - 3 5 2 4 3 1 0 0 5 2 8 4 c
ATOM 1 2 1 8 9 0 2 DC c 9 - 4 1 1 7 9 6 1 5 2 -32 4 3 3 1 0 0 4 8 4 6 0
ATOM 1 2 1 9 0 DC c 9 - 6 8 2 9 7 8 7 8 - 3 6 9 5 1 0 5 1 6 8
ATOM 1 2 1 9 1 0 5 ' DA c 1 0 -- 0 052 9 3 1 1 7 - 3 5 2 6 1 1 0 0 4 5 0 5 0
ATOM 1 2 1 92 C4 ' DA c 1 0 - 0 8 3 6 8 7 7 - 3 3 3 0 9 1 0 0 4 3 8 0 c
ATOM 1 2 1 9 3 C3 ' DA c 0 - 1 4 6 2 9 0 7 5 4 - 3 4 1 3 6 1 0 4 9 3 4 c
ATOM 1 2 1 9 4 C2 ' DA c 1 0 -- 2 8 7 7 0 6 7 4 - 3 3 5 7 7 1 0 0 4 7 7 c
ATOM 1 2 1 9 5 P DA c 1 0 0 8 9 9 4 082 - 3 6 1 0 4 1 0 0 5 2 P
ATOM 1 2 1 9 6 OP1 DA c 1 0 2 2 5 7 9 3 5 2 0 - 3 6 1 0 7 1 0 0 5 2 7 1 0
ATOM 1 2 1 9 7 OP2 DA c 0 0 2 3 1 9 4 3 3 3 - 3 7 4 7 1 0 0 4 4 0
ATOM 1 2 1 9 8 C ' DA c 1 0 0 3 3 1 9 2 6 8 - 3 3 9 6 6 1 0 0 4 3 7 2 c
ATOM 1 2 1 9 9 0 4 ' DA c 1 0 - 1 9 1 9 2 7 9 7 - 3 3 0 4 8 1 0 0 4 8 8 6 0
ATOM 1 2 2 0 0 0 3 ' DA c 0 - 0 7 6 3 8 9 5 3 8 - 3 3 8 9 0 1 0 0 5 3 3 3 0
ATOM 1 2 2 0 1 CI ' DA c 1 0 -- 3 1 6 2 2 1 1 9 - 3 3 1 2 5 1 0 0 4 9 0 9 c
ATOM 1 2 2 0 2 9 DA c 1 0 - 4 0 3 9 9 2 8 2 9 - 3 4 0 4 6 1 0 0 4 1 2 2
ATOM 1 2 2 0 3 C8 DA c 0 - 3 6 7 1 9 3 6 6 0 - 3 0 6 0 1 0 4 3 8 8 c
ATOM 1 2 2 0 4 7 DA c 1 0 - 4 6 8 3 9 4 1 2 1 - 3 5 7 6 0 1 0 0 4 9 1 7
ATOM 1 2 2 0 5 C DA c 1 0 - 5 7 9 1 3 5 4 - 3 5 1 6 0 1 0 0 4 9 5 c
ATOM 1 2 2 0 6 C4 DA c 0 - 5 4 0 2 9 2 7 2 5 - 3 4 1 3 1 0 4 8 5 2 c
ATOM 1 2 2 0 7 Nl DA c 1 0 -- 8 0 1 4 2 9 1 8 - 3 4 62 9 1 0 0 2 5 8 N
ATOM 1 2 2 0 8 C2 DA c 1 0 - 7 4 9 5 9 2 1 7 - 3 3 6 4 9 1 0 0 4 7 5 6 c
ATOM 1 2 2 0 9 3 DA c 1 0 - 6 2 0 6 9 2 0 0 7 - 3 3 3 0 8 1 0 0 5 2 4 5
ATOM 1 2 2 1 0 C DA c 1 0 -- 7 1 8 1 3 6 3 1 - 3 4 1 6 1 0 0 4 5 3 1 c
ATOM 1 2 2 1 1 DA c 1 0 - 7 7 0 2 4 3 5 7 - 3 6 4 0 6 1 0 0 4 6 5 1 N
ATOM 1 2 2 1 2 0 5 ' DC c i . - 2 4 8 2 8 7 7 9 3 - 3 4 6 3 9 1 0 0 5 7 3 4 O
ATOM 1 2 2 1 3 C4 ' DC c - 4 3 9 8 8 6 8 8 6 - 3 3 6 4 1 0 0 5 7 7 0 C
ATOM 1 2 2 1 4 C3 ' DC c 1 1 - 4 92 5 8 9 4 2 - 3 4 6 8 8 1 0 0 5 3 8 6 C
ATOM 1 2 2 1 5 C2 ' DC c 1 - 6 2 2 8 8 6 6 0 0 - 3 1 5 3 1 0 0 5 4 7 6 C
ATOM 1 2 2 1 6 P DC c - 0 982 8 8 2 5 7 - 3 4 8 3 5 1 0 0 5 6 1 8 P
ATOM 1 2 2 1 7 OP1 DC c 1 1 -- 0 0 9 5 8 7 2 0 1 - 3 4 3 1 2 1 0 0 6 1 8 3 0
ATOM 1 2 2 1 8 OP2 DC c 1 - 0 9 8 7 8 8 7 8 3 - 3 6 2 2 4 1 0 0 : 8 6 0
ATOM 1 2 2 1 9 C5 ' DC c . . - 2 8 3 8 7 0 1 1 - 3 3 5 6 4 1 0 4 9 8 c
ATOM 1 2 2 2 0 0 ' DC c 1 1 - 4 9 5 5 8 8 1 7 3 - 3 3 9 4 3 1 0 0 5 0 1 5 0
ATOM 1 2 2 2 1 0 3 ' DC c 1 - 5 1 9 2 8 4 7 8 - 3 4 0 9 1 1 0 0 5 9 3 4 0



ATOM 12222 C I ' DC C 11 --6..195 88..003 -34..575 1 ..00 48..78 c
ATOM 12223 l DC c 11 ... g _,328 89..036 -35.,601 1 ,.00 50..37 N

ATOM 12224 C2 DC C 11 - 7 ..600 89.,533 -35..923 1 ,.00 52 ,.31 C

ATOM 12225 N 3 DC c 11 --7 ..712 90.,471 -3 6 ..881 1 ..00 48..32 N

ATOM 12226 C 4 DC c 1 -6,,622 90. 929 -.37.,490 1 ,.00 50..79 C

ATOM 12227 C 5 DC c 11 -5...3.15 90.,436 -37..17 6 1 ,.00 48,.15 C

ATOM 12228 C DC c 11 --5..216 89.,499 -3 6 ..234 1 ,.00 48,.21 c
ATOM 12229 0 2 DC c 1 -8.,591 89. 082 -.35.,341 1 ,.00 56..89 0

ATOM 12230 4 DC c 11 - ..785 91.,873 -38..427 1 ,.00 50..68

ATOM 12231 0 5 ' DC c 12 7 ..071 83.,810 -35..555 1 ,.00 67 ,.11 0

ATOM 12232 C 4 ' DC c 12 -9,,4 93 83..891 -35.,516 1 ,.00 63..52 c
ATOM 12233 C 3 ' DC c 12 - ..561 82..905 -3 6 .,688 1 ,.00 65..30 c
ATOM 12234 C2 ' DC c 2 -9. 481 83.,794 -37. 928 1 ,.00 62 ,.60 c
ATOM 12235 P DC c 12 --5..641 83.,431 -34.,934 1 ..00 73..82 P

ATOM 12236 OP1 DC c 12 -5.,902 82..431 -33.,854 1 ,.00 62 ..91 0

ATOM 12237 OP2 DC c 12 - 4 ..689 8.3.,206 -3 6 ..048 1 ,.00 62 ,.77 0

ATOM 12238 C 5 ' DC c 12 --8..224 83.,804 -34..705 1 ..00 63..24 c
ATOM 12239 0 4 ' DC c 12 -9.,606 85. 221 -.3 6 .,077 1 ,.00 58..94 0

ATOM 12240 0 3 ' DC c 12 -10..783 82.,164 -3 6 ..643 1 ..00 7.3,.75 0

ATOM 12241 C I ' DC c 12 --9..996 85.,136 -37 ..418 1 ,.00 59,.10 c
ATOM 12242 DC c 12 -9.,405 86. 271 -.38.,133 1 ,.00 52 .. 7 N

ATOM 12243 C2 DC c 12 -10..198 87.,018 -38.,989 1 ,.00 53..23 c
ATOM 12244 3 DC c 12 --9..652 88.,050 -3 9 ..657 1 ,.00 54 ,.54 N

ATOM 12245 C 4 DC c 12 -8.,368 88...341 -.3 9 .,491 1 ,.00 55..98 C

ATOM 12246 C 5 DC c 12 - 7 ..530 87..577 -38..619 1 ,.00 54 ..12 C

ATOM 12247 C DC c 2 -8. 092 86.,563 -37. 965 1 ,.00 0 ,.77 C

ATOM 12248 02 DC c 12 -11 .,388 86..72 7 -.3 9 .,101 1 ,.00 57 ..76 0

ATOM 12249 N 4 DC c 12 - 7 .,874 89..377 -4 0 .,17 3 1 ,.00 53..41 N

ATOM 12250 0 5 ' DC c 3 -11 .793 8.1.,390 -38. 815 1 ,.00 67 ,.38 0

ATOM 12251 C ' DC c 13 -13..436 82.,631 -3 9 ..953 1 ..00 66..94 c
ATOM 12252 C 3 ' DC c 1 3 -13.,295 81..641 - 1 .,111 1 ,.00 62 .. 8 c
ATOM 12253 C2 ' DC c 13 -12 ..228 82.,266 -42 ..016 1 ..00 66,.99 c
ATOM 12254 P DC c 13 -10.,978 80.,851 -37..560 1 ..00 75..86 P

ATOM 12255 OP1 DC c 13 - .,855 7 .918 -.3 6 .,810 1 ,.00 66..48 0

ATOM 12256 OP2 DC c 13 - ..652 80.,433 -38..090 1 ..00 67 ,. 0

ATOM 12257 C 5 ' DC c 13 -12..980 82.,091 -38..629 1 ,.00 63,.50 c
ATOM 12258 0 4 ' DC c 13 -12.,634 83. 790 -40.,300 1 ,.00 70.. 0 0

ATOM 12259 0 3 ' DC c 13 -1 .,53 6 81.,507 - 1 .,780 1 ,.00 73..68 0

ATOM 12260 C I ' DC c 3 -12 ..32 9 83.,747 -41 .671 1 ,.00 64 ,.17 c
ATOM 122 61 N l DC c 13 -11 .,067 84..488 -4.1 .,88 9 1 ,.00 53..97 N

ATOM 12262 C2 DC c 1 3 -11 .,035 85..546 -42.,792 1 ,.00 57 ..44 c
ATOM 12263 02 DC c 3 -12 .070 85.,852 -43. .398 1 ,.00 60 ,.29 0

ATOM 12264 N 3 DC c 13 -9.,867 86.,210 -42..982 1 ..00 56..72 N

ATOM 12265 C 4 DC c 1 3 -8.,774 85..842 -42.,310 1 ,.00 58..46 C

ATOM 12266 DC c 13 - 7 ..646 86.,52 7 -42 ..52 4 1 ..00 61 ,.41

ATOM 12267 C 5 DC c 13 -8..789 84.,759 -41 ..381 1 ..00 55..54 c
ATOM 12268 C 6 DC c 13 -9.,947 84. 12 0 - .,205 1 ,.00 56..93 C

ATOM 12269 0 5 ' DA c 14 -14 ..407 80.,701 -44 ..164 1 ..00 75,.98 0

ATOM 12270 C 4 ' DA c 14 -14 ..362 82.,104 -4 6 ..079 1 ,.00 77 ,.19 c
ATOM 12271 C 3 ' DA c 14 -13.,736 80. 861 -4 6 .,72 8 1 ,.00 84 ..51 c
ATOM 12272 C2 ' DA c 14 -12.,235 81.,155 -4 6 .,710 1 ,.00 78..49 c
ATOM 12273 P DA c 14 -14 ..836 80.,226 -42..707 1 ,.00 83,.4 6 P

ATOM 12274 OP1 DA c 14 -16.,304 80..020 -42.,696 1 ,.00 75..58 0

ATOM 12275 OP2 DA c 14 -13.,896 79..136 -42.,358 1 ,.00 75..30 0

ATOM 12276 C 5 ' DA c 4 -14 .996 81.,836 -44 .741 1 ,.00 74 ,.03 c
ATOM 12277 0 4 ' DA c 14 -13.,284 83..063 -4 5 .,921 1 ,.00 71 ..91 0

ATOM 12278 0 3 ' DA c 14 -14 ., 80..693 -4 8 .,052 1 ,.00 90..01 0

ATOM 2 7 C I ' DA c 4 -12. 223 82.,67 3 -46. 751 1 ,.00 74 ,.33 c
ATOM 12280 N 9 DA c 1 -10.,994 83.,242 -46.,237 1 ..00 65..22 N

ATOM 12281 C 8 DA c 14 -10.,230 82..750 -4 5 .,226 1 ,.00 59..46 c
ATOM 12282 Ί DA c 14 - ..162 8.3.,466 -44 ..983 1 ..00 62 ,.78

ATOM 12283 C 5 DA c 1 -9..236 84.,499 -45..903 1 ..00 59..62 c
ATOM 12284 C 4 DA c 14 -10.,353 84. 365 -4 6 .,68 9 1 ,.00 6 ..46 C



ATOM 1 2 2 8 5 l DA C 1 -- 8 7 5 8 8 6 4 3 8 - 4 7 1 5 9 1 0 0 5 2 7
ATOM 1 2 2 8 6 C2 DA c 1 4 - 9 882 8 6 1 8 4 - 4 7 8 3 1 1 0 0 2 6 C
ATOM 1 2 2 8 7 3 DA c 4 - 0 7 3 9 8 5 1 7 3 - 4 7 6 7 8 1 0 7 .1 0
ATOM 1 2 2 8 8 C DA c 1 -- 8 3 9 8 8 5 5 9 9 - 4 6 1 6 6 1 0 0 4 1 8 c
ATOM 1 2 2 8 9 6 DA c 1 4 - 7 2 6 5 8 5 8 4 0 - 4 5 4 9 0 1 0 0 6 6 N
ATOM 1 2 2 9 0 0 5 ' DA c 5 - 2 7 9 4 7 8 8 1 0 - 4 8 9 5 1 0 9 0 3 O
ATOM 1 2 2 9 1 C4 ' DA c 1 - 1 3 4 7 7 9 5 5 6 - 5 1 2 8 5 1 0 0 8 9 2 0 c
ATOM 1 2 2 92 C3 ' DA c 1 - 1 5 9 7 9 5 6 9 -52 2 3 7 1 0 0 8 8 8 c
ATOM 1 2 2 9 3 C2 ' DA c 1 5 - 0 9 0 5 8 1 0 5 9 -52 4 6 6 1 0 0 8 8 3 1 c
ATOM 1 2 2 9 4 P DA c 1 - 1 4 3 3 5 7 9 2 1 9 - 4 8 6 9 2 1 0 0 9 4 4 0 P
ATOM 1 2 2 9 5 OP1 DA c 1 - 1 5 1 1 9 7 9 4 3 5 - 4 9 932 1 0 0 2 9 9 0
ATOM 1 2 2 9 6 OP2 DA c 1 5 - 1 8 8 0 7 8 2 9 3 - 4 7 6 6 2 1 0 0 7 9 2 1 0
ATOM 2 9 7 C5 ' DA c 5 - 1 2 3 6 4 7 8 3 9 4 - 5 0 2 9 4 1 0 0 8 7 2 7 c
ATOM 1 2 2 9 8 0 ' DA c 1 5 - 1 2 3 1 6 8 0 8 2 6 - 5 0 5 8 1 1 0 0 0 5 3 0
ATOM 1 2 2 9 9 0 3 ' DA c 1 5 - 1 1 5 1 6 7 8 92 5 - 5 3 4 4 1 1 0 0 9 0 7 8 0
ATOM 1 2 3 0 0 CI ' DA c 5 - 1 1 .3.1 8 8 1 6 7 0 - 5 1 1 3 2 1 0 8 5 8 3 c
ATOM 1 2 3 0 1 N9 DA c 1 5 - 1 0 2 2 8 8 1 7 8 2 - 5 0 1 6 2 1 0 0 7 9 8 6
ATOM 1 2 3 0 2 C8 DA c 1 - 0 0 4 0 8 0 0 4 - 4 9 0 5 3 1 0 0 7 8 3 2 c
ATOM 1 2 3 0 3 Ί DA c 5 - 8 9 9 1 8 1 3 3 8 - 4 8 .34 1 1 0 7 5 1 1
ATOM 1 2 3 0 4 C DA c 1 - 8 4 4 3 8 2 4 0 5 - 0 3 6 1 0 0 7 1 4 1 c
ATOM 1 2 3 0 5 C4 DA c 1 - 9 1 4 8 2 6 9 7 - 5 0 1 5 9 1 0 0 7 0 4 3 c
ATOM 1 2 3 0 6 Ml DA c 1 5 - 7 0 3 8 8 1 8 9 - 4 9 6 8 7 1 0 0 6 5 5 2
ATOM 1 2 3 0 7 C2 DA c 1 - 7 8 6 4 8 4 3 5 9 - 5 0 7 2 7 1 0 0 7 1 6 8 c
ATOM 1 2 3 0 8 3 DA c 1 - 8 9 6 0 8 3 6 6 8 - 5 1 0 5 1 1 0 0 7 3 3 5 N
ATOM 1 2 3 0 9 Co DA c 1 5 - 7 3 0 5 8 3 2 0 9 - 4 8 7 9 8 1 0 0 6 8 5 C
ATOM 1 2 3 1 0 DA c 5 - 6 4 8 9 8 3 0 4 2 - 4 7 7 4 1 0 0 6 0 5 0
ATOM 1 2 3 1 1 0 ' DT c 1 6 - 9 2 6 8 7 8 4 0 5 - 5 4 4 7 3 1 0 0 0 3 0
ATOM 1 2 3 1 2 C4 ' DT c 1 6 9 6 1 7 9 7 7 9 - 5 5 9 9 6 1 0 0 9 3 1 1 c
ATOM 1 2 3 1 3 C3 ' DT c - 6 5 8 3 7 9 1 4 8 - 5 5 8 8 8 1 0 0 8 9 2 4 c
ATOM 1 2 3 1 4 C2 ' DT c 1 - 5 7 3 0 8 0 3 8 9 - 5 5 6 5 9 1 0 0 8 9 8 6 c
ATOM 1 2 3 1 5 P DT c 1 6 - 1 0 6 3 2 7 7 7 0 9 - 5 3 9 9 7 1 0 0 9 8 9 1 P
ATOM 1 2 3 1 6 O DT c 6 - 1 1 .38 4 7 7 1 9 7 - 5 5 1 7 0 1 0 9 5 2 7 0
ATOM 1 2 3 1 7 OP2 DT c 1 - 1 0 2 8 3 7 6 8 1 5 -52 8 6 4 1 0 0 7 1 0
ATOM 1 2 3 1 8 C5 ' DT c 1 6 - 9 1 4 4 7 8 8 4 2 - 5 5 8 6 1 0 0 9 3 2 5 c
ATOM 1 2 3 1 9 0 4 ' DT c 6 - 7 9 6 2 8 0 7 8 6 - 5 4 9 5 3 1 0 9 1 0 1 0
ATOM 1 2 3 2 0 0 3 ' DT c 1 - 6 2 2 9 7 8 4 9 5 - 7 1 0 3 1 0 0 0 4 2 0
ATOM 1 2 3 2 1 C ' DT c 1 6 - 6 62 9 8 2 . 3 - 4 7 2 9 1 0 0 8 4 8 7 c
ATOM 1 2 322 Ml DT c 1 6 - 6 3 0 0 8 1 0 1 2 - 5 3 3 1 7 1 0 0 7 8 5 9
ATOM 3 2 3 C2 DT c - 5 .33 7 8 . 8 0 0 - 5 2 7 5 7 1 0 0 7 6 5 3 c
ATOM 1 2 3 2 4 3 T c 1 6 - 5 0 8 0 8 1 5 4 2 - 5 1 4 3 4 1 0 0 7 0 2 N
ATOM 1 2 3 2 5 C4 DT c 1 6 - 5 6 8 0 8 0 5 8 0 - 5 0 6 4 1 1 0 0 7 4 9 4 c
ATOM 3 2 C5 DT c - 6 6 8 4 7 9 7 7 2 - 5 1 .30 4 1 0 0 7 9 0 3 c
ATOM 1 2 3 2 7 C DT c 1 - 6 9 4 0 8 0 0 2 4 -52 5 9 6 1 0 0 8 0 2 c
ATOM 1 2 3 2 8 0 2 DT c 1 6 - 4 7 5 6 8 2 6 7 4 - 5 3 3 8 0 1 0 0 7 5 9 9 0
ATOM 1 2 3 2 9 0 4 DT c 6 - 5 .37 5 8 0 4 1 7 - 4 9 4 5 9 1 0 7 .3 8 3 0
ATOM 1 2 3 3 0 C7 DT c 1 - 7 4 0 6 7 8 6 9 1 - 5 0 5 4 9 1 0 0 8 2 0 8 c
ATOM 1 2 3 3 1 P DT c 1 - 5 1 4 7 7 7 2 9 8 - 5 7 1 0 9 1 0 0 9 6 6 7 P
ATOM 1 2 3 3 2 O DT c 7 - 5 .3.1 7 6 4 1 9 - 5 5 92 3 1 0 8 6 3 0
ATOM 1 2 3 3 3 OF2 DT c 1 7 - 5 2 2 3 7 6 7 3 2 - 5 8 4 7 3 1 0 0 9 7 4 2 0
ATOM 1 2 3 3 4 0 5 ' DT c 1 7 - 3 7 3 6 7 8 0 3 7 - 5 6 9 7 7 1 0 0 8 7 5 0
ATOM 1 2 3 3 5 0 3 ' DT c 1 7 - 0 2 9 2 7 7 652 - 5 8 1 3 3 1 0 0 7 5 3 9 0
ATOM 1 2 3 3 6 CI ' DT c 1 7 - 0 92 3 8 0 3 9 2 - 5 8 0 4 1 0 0 7 9 3 6 c
ATOM 1 2 3 3 7 C2 ' T c 1 7 0 0 2 4 7 9 .32 9 - 5 6 3 6 4 1 0 0 7 7 8 c
ATOM 1 2 3 3 8 C3 ' DT c 1 7 - 0 9 4 6 7 8 4 1 2 - 5 7 0 9 7 1 0 0 8 0 5 5 c
ATOM 2 3 3 9 C4 ' DT c 7 - 1 9 0 7 7 9 4 3 6 - 5 7 7 0 6 1 0 0 8 4 3 8 c
ATOM 1 2 3 4 0 C ' T c 1 7 - .3 2 9 1 7 8 9 0 3 - 5 8 0 1 6 1 0 0 8 7 6 c
ATOM 1 2 3 4 1 0 4 ' DT c 1 7 - 2 0 0 9 8 0 4 9 2 - 5 6 7 1 2 1 0 0 78 8 0
ATOM 1 2 3 4 2 Nl DT c 7 - 1 4 2 4 8 0 0 5 3 - 5 4 4 0 5 1 0 0 7 9 3 6
ATOM 1 2 3 4 3 C2 DT c 1 7 - 0 7 5 3 8 0 5 7 6 - 5 3 3 2 7 1 0 0 7 0 5 9 c
ATOM 1 2 3 4 4 3 DT c 1 7 - 1 2 3 5 8 0 2 0 3 -52 1 0 8 1 0 0 0 7
ATOM 1 2 3 4 5 C4 DT c 7 - 2 .30 0 7 9 3 6 4 - 5 1 8 5 0 1 0 7 6 1 c
ATOM 1 2 3 4 6 C5 DT c 1 7 - 2 9 5 9 7 8 8 2 7 - 5 3 0 1 7 1 0 0 7 7 9 8 c
ATOM 1 2 3 4 7 C6 DT c 1 7 - 2 4 9 3 7 9 1 8 8 - 5 4 2 3 0 1 0 0 7 9 5 c



ATOM 12348 02 DT C 17 0 ..189 81..329 -53..440 1 ,.00 71 ..96 O

ATOM 12349 0 DT c 17 -2.,662 7 ..092 --50.,704 1 ,.00 76..12 O

ATOM 12350 C7 DT c 7 -4 ..128 77 ,,900 -52. 856 ,.00 81 ,.32 C

ATOM 12351 P DT c 18 0 ..273 76.,169 -57.,858 1 ,.00 73..29 P

ATOM 12352 OP1 DT c 18 0 ,,847 7 .763 -59., 61 ,.00 80.,02 O

ATOM 12353 OP2 DT c 8 -0..694 75.,298 -57. 48 ,.00 65,.06 O
ATOM 12354 05 ' DT c o 1 ..463 7 .,377 -5 6 ..816 1 ,.00 71 ,.30 O

ATOM 12355 C5 ' DT c 18 2 ,,6 77 .118 -57 .,193 ,.00 69.,60 C
ATOM 12356 C4 ' DT c 18 3 ..492 77 ..381 -55.,988 1 ,.00 67 ..48 C

ATOM 12357 04 ' DT c 18 2 ..767 78 .,170 -55. 012 1 ,.00 69,,22 O
ATOM 12358 C3 ' T c 18 3 ,,905 76. 146 -55.,211 1 ,.00 64 ..97 C

ATOM 12359 03 ' DT c 18 5 ..001 75..474 -55.,864 1 ,.00 60..15 O
ATOM 12360 C2 ' DT c 8 4 ..319 7 .,763 -53. 878 1 ,.00 59 ,.47 C
ATOM 12361 CI ' DT c 18 3 ..297 77 .,905 -53.,724 1 ,.00 68..57 c
ATOM 12362 l DT c 18 2 .,192 77 ..549 -52.,795 1 ,.00 71 ..83
ATOM 12363 C2 DT c 8 2 ...304 77 .,892 -51. 468 ,.00 65,.58 C

ATOM 12364 N 3 DT c 18 1 ..268 77 .,479 -50.,683 1 ,.00 71 ..02 N
ATOM 12365 C4 DT c 18 0 ,,148 76 .768 -51 .,077 ,.00 74 .,66 C

ATOM 12366 C5 DT c 8 0 ..101 76.,414 -52. 482 ,.00 76,.04 C
ATOM 12367 C DT c 18 1 .117 7 .,815 -5 3 .263 1 ,.00 73,.29 c
ATOM 12368 02 DT c 18 3 ,,242 78 .520 -51 .,019 ,.00 62 .,51 0
ATOM 12369 0 DT c 18 -0..731 76.,438 -50.,284 1 ,.00 74 ..99 0

ATOM 12370 C7 DT c 18 --1 ..061 7 .,62 7 -5 3 .031 1 ,.00 74 ,.04 c
ATOM 12371 P DC c 1 5 .,372 73. 966 -55.,468 1 ,.00 61 ..86 P

ATOM 12372 OP1 DC c 19 6 .,289 73.,463 -5 6 .,515 1 ,.00 73..37 0
ATOM 12373 OP2 DC c 4 .154 73 .,187 -55. 176 1 ,.00 62 ,.95 0

ATOM 12374 0 ' DC c 1 6 ,,177 74 .127 -54.,104 1 ,.00 59.. 3 0
ATOM 12375 C5 ' DC c 19 5 ,,940 73 ..242 -53.,033 1 ,.00 56..20 c
ATOM 12376 C4 ' DC c 6 .469 73 .,82 6 -51. 742 1 ,.00 57 ,.19 c
ATOM 12377 0 ' DC c 19 5 .,652 74 .,974 -51.,355 1 ,.00 66..25 0

ATOM 12378 C 3 ' DC c 19 .,413 2 .888 -50.,562 1 ,.00 59..36 c
ATOM 12379 03 ' DC c 9 7 ..591 72., ll -50. 500 ,.00 63,.29 0

ATOM 12380 C2 ' DC c 19 6 ..303 73.,845 -4 9 .,381 1 ,.00 62 ..35 c
ATOM 12381 C ' DC c 19 5 ,,404 74 .937 -49.,960 ,.00 62 .,10 c
ATOM 12382 l DC c 9 3 ..949 74 .,700 -4 9 .754 ,.00 62 ,.69
ATOM 12383 C2 DC c 19 3 ..405 74 .,821 -48 .475 1 ,.00 61 ,.30 c
ATOM 12384 3 DC c 19 2 ,,077 74 .612 -48 .,300 ,.00 66.,25 N
ATOM 12385 C DC c 19 1 .,304 74 .,307 -4 9 .,350 1 ,.00 72 ..23 c
ATOM 12386 C5 DC c .845 74 .,178 -50. 670 1 ,.00 66 ,.55 c
ATOM 12387 C DC c 1 3 ,,154 74 ..387 -50.,825 1 ,.00 62 ..4.1 c
ATOM 12388 02 DC c 19 4 .,143 75 ..110 -47 .,540 1 ,.00 62 ..35 0

ATOM 12389 DC c -0. 008 74 .,119 -49. 133 1 ,.00 69 ,.57

ATOM 12390 05 ' DC c 20 7 .,475 71 .,138 -48 .,179 1 ,.00 71 ..10 0

ATOM 12391 C4 ' DC c 20 8 ,,314 71 .796 -4 6 .,016 1 ,.00 65..58 c
ATOM 12392 C3 ' DC c 20 7 ..955 70.,553 -45 .222 ,.00 63,.03 c
ATOM 12393 C2 ' DC c 20 7 ..088 71 .,122 -44 .,107 1 ,.00 57 ..58 c
ATOM 12394 P DC c 20 7 ,,541 70 .713 -49.,72 6 ,.00 62 .,96 P

ATOM 12395 O DC c 20 8 ..779 69.,936 -4 9 .979 ,.00 69,.30 0
ATOM 12396 OF2 DC c 20 6 ..210 70 .,165 -50. 036 1 ,.00 65,.86 0

ATOM 12397 C5 ' DC c 20 8 ,,643 7 .552 -47 .,480 ,.00 63.,00 c
ATOM 12398 04 ' DC c 20 7 .,133 72.,640 -4 5 .,932 1 ,.00 65..35 0

ATOM 12399 03 ' DC c 20 9 .127 69.,94 3 -44 .704 1 ,.00 66,.38 0
ATOM 12400 CI ' DC c 20 6 ,,351 72 .258 -44 .,818 1 ,.00 65..38 c
ATOM 12401 N l DC c 20 4 .,983 71 .,892 -4 5 .,298 1 ,.00 63..58

ATOM 124 02 C2 DC c 20 3 .942 7 .,750 -44 .371 1 ,.00 65 ,.23 c
ATOM 12403 3 DC c 20 2 ,,704 71 .422 -44 .,820 1 ,.00 65..31 N
ATOM 12404 C DC c 20 2 .,491 71 .251 -4 6 .,124 1 ,.00 63..56 c
ATOM 12405 C5 DC c 20 3 .537 7 .,402 -47 .086 1 ,.00 62 ,.19 c
ATOM 12406 C DC c 20 4 .,755 71 .,723 -4 6 .,631 1 ,.00 63..80 c
ATOM 12407 02 DC c 20 4 .,179 71 .915 -4 3 .,165 1 ,.00 68..05 0
ATOM 12408 DC c 20 1 ..258 70.,92 8 -46. 513 ,.00 59,.23

ER
ATOM 12409 0 LYS D 3 26,,996 70 .297 .3 9 .,675 ,.00 84 .,46 0



ATOM 12410 LYS D 3 27 400 73 484 38 276 1 00 89 12

ATOM 12411 CA LYS D 3 27 508 2 633 39 452 1 00 86 99 C
ATOM 12412 C LYS D 3 26 582 7 415 39 348 1 0 87 C
ATOM 12413 CB LYS D 3 27 201 73 433 40 723 1 00 85 45 c
ATOM 12414 O LYS D 4 24 295 70 371 36 4 9 I 00 73 23 0
ATOM 12415 LYS D 4 25 346 7 6 8 38 884 1 0 77 37

ATOM 12416 CA LYS D 4 24 350 70 529 38 857 1 00 80 26 c
ATOM 12417 C LYS D 4 24 232 69 771 37 505 I 00 80 c
ATOM 12418 CB LYS D 4 22 972 71 074 39 255 1 00 66 31 c
ATOM 12419 O TYR D 5 22 9 7 936 37 810 1 00 0 10 0
ATOM 12420 N TYR D 5 24 053 68 449 37 585 I 00 71 86 N
ATOM 12421 CA TYR D 5 23 944 7 601 36 388 1 00 64 06 C
ATOM 12422 C TYR D 5 23 169 66 32 9 36 660 1 00 6 25 C
ATOM 12423 CB TYR D 5 25 324 67 221 35 839 1 00 55 7 c
ATOM 12424 CG TYR D 5 26 036 66 194 36 686 1 00 61 45 c
ATOM 12425 C TYR D 5 26 656 66 565 37 869 1 0 59 48 c
ATOM 12426 C D 2 TYR D 5 26 080 850 36 309 1 00 0 01 c
ATOM 12427 CE1 TYR D 5 27 285 65 659 38 656 I 00 63 85 c
ATOM 12428 CE2 TYR D 5 26 727 63 918 37 100 1 0 6 51 c
ATOM 12429 C TYR D 5 27 329 4 331 38 271 1 00 05 c
ATOM 12430 OH TYR D 5 27 986 63 430 39 07 I 00 60 3 0
ATOM 12431 SEP. D 6 22 773 65 673 35 578 1 00 53 5

ATOM 12432 CA SER D 6 22 052 4 417 35 671 1 00 57 51 c
ATOM 12433 C SER D 6 22 724 3 313 34 844 I 00 5 45 c
ATOM 12434 O SER D 6 23 411 3 594 33 850 1 00 5 02 0
ATOM 124 35 CB SER D 6 20 603 64 6 4 35 2 1 00 2 76 c
ATOM 12436 OG SER D 6 9 703 64 294 36 264 I 00 61 9 0
ATOM 124 37 LE D 7 22 497 62 066 3 232 1 00 46 32

ATOM 124 38 CA LE D 7 23 034 0 923 34 474 1 00 42 4 c
ATOM 12439 c ILE D 7 21 929 59 987 33 977 1 00 42 53 c
ATOM 12440 O ILE D 7 21 105 59 510 34 766 1 00 40 0 0
ATOM 12441 CB ILE D 7 24 041 60 32 3 320 1 0 46 84 c
ATOM 12442 CGI ILE D 7 25 345 0 919 35 461 1 00 50 c
ATOM 12443 CG2 ILE D 7 24 383 58 789 34 662 I 00 48 80 c
ATOM 12444 C ILE D 7 26 172 60 509 36 668 1 0 55 49 c
ATOM 12445 GLY D 8 21 886 59 764 32 661 1 00 42 85
ATOM 12446 CA. GLY D 8 2 04 58 7 9 32 087 I 00 44 2 c
ATOM 12447 C GLY D 8 21 771 57 404 31 721 1 00 52 36 c
ATOM 12448 O GLY D 8 22 876 7 390 3 137 1 00 47 43 0
ATOM 12449 N L D 9 2 2 6 56 286 32 031 I 00 47 5 N
ATOM 12450 CA LEU D 9 21 734 54 961 31 871 1 00 42 0 C
ATOM 124 51 C L D 9 20 863 4 039 3 043 1 00 47 59 c
ATOM 12452 O LEU D 9 19 701 53 854 31 373 1 00 50 41 0
ATOM 12453 CB LEU D 9 21 972 54 300 33 243 1 00 43 2 c
ATOM 12454 CG LEU D 9 23 02 6 54 849 34 218 1 0 39 71 c
ATOM 12455 CD1 LEU D 9 22 984 5 105 35 539 1 00 32 79 c
ATOM 12456 CD2 LEU D 9 24 408 54 866 33 6 8 I 00 38 c
ATOM 12457 ALA D 0 21 427 53 438 29 993 1 0 46 25
ATOM 12458 CA ALA D 0 20 693 52 462 29 191 1 00 47 44 c
ATOM 12459 C ALA D 0 2 4 9 5 105 29 76 I 00 43 8 c
ATOM 124 60 O ALA D 10 22 393 50 898 28 463 1 00 44 49 0
ATOM 12461 CB ALA D 0 20 484 52 986 27 764 1 00 43 53 c
ATOM 12462 N ILE D 1 20 935 50 180 29 980 I 00 48 74 N
ATOM 124 63 CA ILE D 21 664 48 939 30 192 1 00 52 66 c
ATOM 124 64 C ILE D 079 47 777 29 395 1 00 2 04 c
ATOM 12465 O ILE D 1 9 892 47 463 29 50 I 00 49 68 0
ATOM 12466 CB ILE D 1 21 681 48 567 31 683 1 00 50 01 c
ATOM 12467 CGI ILE D 22 359 49 656 32 505 1 00 4 36 c
ATOM 12468 CG2 ILE D 11 22 385 47 247 31 896 1 00 49 13 c
ATOM 12469 CD1 ILE D 1 22 004 49 575 33 970 1 00 46 c
ATOM 12470 GLY D 2 21 92 3 47 53 28 582 1 0 50 28
ATOM 12471 CA GLY D 12 21 558 45 92 4 27 883 1 00 55 74 c
ATOM 124 72 C GLY D 2 22 480 44 780 28 278 I 00 53 7 c



ATOM 12473 O GLY D 12 23..334 44 ..933 29..166 1 ..00 55..91 O

ATOM 12474 O TH D 13 25,,526 42..084 28.,099 1 ,.00 56..49 O
ATOM 12475 N THR D 3 0 .336 43.,637 27 .616 ..00 6 ,.55 N
ATOM 12476 CA THR D 13 23..154 42..457 27.,955 1 ..00 61 ..17 c
ATOM 12477 C THR D 13 24.,599 42 .648 27.,5 3 1 ,.00 56..85 C

ATOM 12478 CB THR D 3 0 .596 4 .,182 27 ..320 1 ,.00 57 ,.20 C
ATOM 12479 OG1 THR D 3 22 .177 4 .,464 25. 975 1 ,.00 60,.05 O
ATOM 12480 CG T R D 13 21.,402 40. 702 28.,1 7 1 ,.00 63..00 C
ATOM 12481 O A D 14 27..403 45..504 25..076 1 ,.00 41 ..75 O
ATOM 12482 A S D 4 24 ..787 43.,491 26. 505 1 ,.00 53,.73 N
ATOM 12483 CA ASM D 14 26.,104 43..705 25.,962 1 ,.00 43..96 C
ATOM 12484 C A S D 14 26..502 45..166 25.,835 1 ,.00 41 ..92 C
ATOM 12485 CB ASN D 4 26. 183 42.,993 24 .621 1 ,.00 43 ,.85 C
ATOM 12486 CG ASN D 14 26..140 41 ..491 24.,788 1 ,.00 49..94 c
ATOM 12487 OD1 ASN D 1 25.,073 40..871 24.,771 1 ,.00 51 ..37 0
ATOM 12488 ND2 ASN D 4 27 ...30 9 40.,899 2 .021 1 ..00 46,.48 N
ATOM 12489 O SER D 15 24..742 47 ..941 28.,421 1 ..00 49..52 O
ATOM 12490 N SER D 1 25 .,838 46. 038 26.,591 1 ,.00 50..0.1 N
ATOM 12491 CA SER D 5 26..168 47 .,465 26..542 1 ,.00 46,.56 C
ATOM 12492 c SER D 15 25..718 48.,270 27 .745 1 ,.00 46,.42 c
ATOM 12493 CB SER D 1 25 .,591 48. 109 25 .,286 1 ,.00 4 ..97 c
ATOM 124 94 OG SER D 15 24..299 47 .,642 25.,047 1 ,.00 43..38 0
ATOM 12495 O VAL D 27 ..202 52.,223 27 .977 1 ,.00 43,.03 0
ATOM 12496 N VAL D 16 26.,478 4 ..320 28.,014 1 ,.00 44 ..48 N
ATOM 12497 CA VAL D 16 26..080 50.,348 28.,955 1 ,.00 44 ..61 C
ATOM 12498 C VAL D 26. 1 5 .,677 28. 2 1 ,.00 4 ,.95 C
ATOM 12499 CB VAL D 16 27.,002 50..415 .30.,187 1 ,.00 45..39 C
ATOM 12500 CGI VAL D 16 26.,625 51..598 31.,051 1 ,.00 48..75 C
ATOM 12501 CG2 VAL D 26. 938 49.,121 30. 993 1 ,.00 40 ,.13 C
ATOM 12502 GLY D 17 24..943 52.,169 27.,824 1 ,.00 44 ..45 N
ATOM 12503 CA GLY D 17 24.,818 53. 494 27.,215 1 ,.00 42 ..07 C
ATOM 12504 C GL D 7 24..672 54.,513 28. .335 1 ..00 42 ,. 0 C
ATOM 12505 O GLY D 17 23..926 54.,265 29..296 1 ..00 44 ..34 O
ATOM 12506 N TRP D 18 25 .,390 55. 630 28.,250 1 ,.00 39..47

ATOM 12507 CA TP.P D 8 2 ..332 56.,632 29. 326 1 ,.00 43,.64 C
ATOM 12508 c TRP D o 25..317 58.,063 28. 795 1 ,.00 45,.15 c
ATOM 12509 0 TRP D 18 25 .,828 58. 349 27.,703 1 ,.00 42 ..13 0
ATOM 12510 CB TRP D 18 26..512 56.,472 30.,304 1 ,.00 42 ..54 c
ATOM 12511 CG TP.P D 8 27 .8 56.,442 29. 609 1 ,.00 4 ,.96 c
ATOM 12512 CD1 TRP D 18 28.,457 55. .33 6 29.,134 1 ,.00 46..5.3 c
ATOM 12513 CD2 TRP D 18 28.,629 57..567 29.,24 5 1 ,.00 47 ..89 c
ATOM 12514 NE TP.P D 8 29. 62 4 55.,694 28. 509 1 ,.00 49 ,.35 N
ATOM 12515 CE2 TRP D 18 29..765 57.,056 28.,566 1 ,.00 45..95 c
ATOM 12516 CE3 TRP D 18 28.,514 58. 959 29.,429 1 ,.00 47 ..89 C
ATOM 12517 ca2 TP.P D 8 30..783 57.,879 28. 074 1 ..00 45,.18 c
ATOM 12518 CZ3 TRP D 18 29..528 59.,787 28.,944 1 ..00 45..23 c
ATOM 12519 C TRP D 18 30.,648 59. 240 28.,270 1 ,.00 55..05 c
ATOM 12520 N ALA D 9 24..741 58.,969 29. 579 1 ,.00 48,.08 N
ATOM 12521 CA ALA D 19 24 ..829 60.,397 29..22 7 1 ,.00 5 ,.98 c
ATOM 12522 c ALA D 1 24.,8 61. 320 30.,445 1 ,.00 46..18 c
ATOM 12523 0 ALA D 19 24..192 61.,028 31.,477 1 ,.00 49..64 0
ATOM 12524 CB ALA D 19 23..718 60.,776 28. 269 1 ,.00 43,.13 c
ATOM 12525 N VAL D 20 25.,575 62. 409 .30.,328 1 ,.00 44 ..44 N
ATOM 12526 CA VAL D 20 25..465 63.,505 31.,293 1 ,.00 56..37 C
ATOM 12527 C VAL D 20 24 .529 64.,610 30. 745 1 ,.00 52 ,.01 c
ATOM 12528 O VAL D 20 24.,749 65..103 29.,638 1 ,.00 53..46 0
ATOM 12529 CB VAL D 20 26.,843 64..125 31.,613 1 ,.00 56.. 0 c
ATOM 12530 CGI VAL D 20 26. 732 65.,084 32. 800 1 ,.00 57 ,.90 c
ATOM 12531 CG2 VAL D 20 27..870 63.,042 31.,889 1 ,.00 53..10 c
ATOM 12532 LE D 21 23.,480 64. 976 31.,472 1 ,.00 50..63 N
ATOM 12533 CA LE D 2 0 .728 66.,182 31. 065 1 ..00 56,.59 C
ATOM 12534 c ILE D 21 22..695 67.,279 32.,131 1 ..00 57 ..53 c
ATOM 12535 0 ILE D 22.,615 67. 004 33.,331 1 ,.00 56..80 0



ATOM 12536 CB LE D 21 21. 9 65. 894 30. 676 1 ..00 53..71 c
ATOM 12537 CGI LE D 21 20,,484 65..316 31.,854 1 ,.00 55..02 C
ATOM 12538 CG2 ILE D 2 21..167 65.,004 29..457 ,.00 52 ,.77 c
ATOM 12539 GDI ILE D 21 18..996 65. 550 31. 782 1 ..00 60..04 c
ATOM 12540 N TH.R D 22 22.,763 68. 524 .3 .,658 ,.00 64 ..72

ATOM 12541 CA THR D 22 .436 69.,731 32..438 ,.00 63,.82 c
ATOM 12542 c THR D 22 20..930 69.,823 32..733 1 ,.00 69,.19 c
ATOM 12543 0 TH.R D 22 20., 77 68. 9 .32.,4 3 1 ,.00 69..08 0
ATOM 12544 CB THR D 22 22..853 70. 977 31. 677 1 ,.00 57 ..97 c
ATOM 12545 OG1 THR D 22 21 ..901 7 .,205 30..635 1 ,.00 67 ,.71 0
ATOM 12546 CG2 THR D 24.,221 70..775 31.,032 I ,.00 56..07 c
ATOM 12547 ASP D 23 20..470 70. 928 33. 319 1 ,.00 79..39

ATOM 12548 CA A P D 23 19. 020 7 .,097 33 .529 1 ,.00 78 ,.39 c
ATOM 12549 c ASP D 23 18..374 71 .883 32. 368 1 ..00 74 ..08 c
ATOM 12550 O ASP D 23 7 .,145 2 ..067 32.,320 1 ,.00 66..82 0
ATOM 12551 CB AS D 23 8 ..727 7 .,763 34..885 1 ,.00 78,.35 c
ATOM 12552 CG ASP D 23 19..486 73. 075 35. 085 1 ..00 87 ..28 c
ATOM 12553 OD1 ASP D 23 20.,061 73 .601 .34.,098 1 ,.00 8 .. 0
ATOM 12554 OD2 AS D 23 ..492 73.,584 36..236 1 ,.00 83,.37 0
ATOM 12555 GLU D 24 19..219 72. 3 7 31..439 1 ,.00 64 ,.85
ATOM 12556 CA. GLU D 24 18.,764 72 .748 30., 24 1 ,.00 64 ..67 c
ATOM 12557 C GLU D 24 18..538 71 .558 29. 195 1 ,.00 71 ..64 c
ATOM 12558 O GLU D 24 18..094 7 .,737 28..067 1 ,.00 72 ,.87 0
ATOM 12559 CB GLU D 24 19.,775 73..689 29.,487 I ,.00 69..29 c
ATOM 12560 TYR D 25 18..861 70. 356 29. 684 1 ,.00 73..44
ATOM 12561 CA TYR D 25 18. 843 69.,098 28. 922 1 ,.00 63 ,.40 c
ATOM 12562 C T R D 25 19.,867 69..092 27.,802 I ,.00 67 ..86 c
ATOM 12563 O TYR D 25 19.,64 6 68..485 26.,752 1 ,.00 65..09 0
ATOM 12564 CB TYR D 25 7 .465 68.,800 28. .32 7 1 ,.00 56 ,.59 c
ATOM 12565 CG TYR D 25 16..330 68. 908 29. 303 1 ..00 66..93 c
ATOM 12566 CD1 TYR D 25 16.,161 67..956 30.,289 1 ,.00 59..42 c
ATOM 12567 CD2 TYR D 25 5 ..413 69.,973 29..237 1 ,.00 65,.54 c
ATOM 12568 CE1 TYR D 25 15. 123 68. 037 31. 192 1 ..00 58..70 c
ATOM 12569 CE TYR D 25 14 .,364 70 .059 30.,135 1 ,.00 59..73 c
ATOM 12570 CZ TYR D 25 4 ..230 69.,087 31..112 1 ,.00 63,.97 c
ATOM 12571 OH TYR D 25 13..205 69.,140 32..020 1 ,.00 67 ,.68 0
ATOM 12572 O LYS D 26 23.,482 68. 562 28.,67 6 1 ,.00 58..16 0
ATOM 12573 LYS D 26 20. 997 69. 750 28. 012 1 ,.00 66..46

ATOM 12574 CA LYS D 26 22 .060 69.,659 27 .0 1 ,.00 66 ,.21 c
ATOM 12575 C LYS D 26 23.,274 68..815 27.,484 I ,.00 61 ..28 c
ATOM 12576 CB LYS D 26 22.,492 71 ..067 26.,602 1 ,.00 67 ..10 c
ATOM 12577 CG LYS D 26 22 .295 72.,115 27 .681 1 ,.00 72 ,.09 c
ATOM 12578 CD LYS D 26 22. 596 73. 520 27. 167 1 ..00 70..24 c
ATOM 12579 CE LYS D 26 21.,753 73..840 25.,944 1 ,.00 70..30 c
ATOM 12580 Z LYS D 26 .221 75.,064 2 ..262 1 ,.00 62 ,.08
ATOM 12581 VAL D 27 24. 062 68. 366 26. 517 1 ..00 61 ..00
ATOM 12582 CA. VAL D 27 25 .,210 67. 526 26.,798 1 ,.00 52 ..06 c
ATOM 12583 C VAL D 27 26..498 68.,343 26..760 1 ,.00 47 ,.50 c
ATOM 12584 O VAL D 27 26..922 68.,808 25..711 1 ,.00 46,.00 0
ATOM 12585 CB VAL D 27 25 .,304 66. .32 8 25 .,795 1 ,.00 54 ..90 c
ATOM 12586 CGI VAL D 27 26. 642 65. 548 25. 953 1 ,.00 48..85 c
ATOM 12587 CG2 VAL D 27 24 ..130 65.,394 25..971 1 ,.00 5 ,.54 c
ATOM 12588 N PRO D 28 27., 50 68..481 27.,912 I ,.00 44 ..72 N
ATOM 12589 CA PRO D 28 28. 421 69. 203 27. 994 1 ,.00 37 ..58 C
ATOM 12590 C PRO D 28 29. 530 68.,540 27 .235 1 ,.00 55 ,.22 c
ATOM 12591 O PRO D 28 29.,589 67..312 27., 43 I ,.00 65..32 0
ATOM 12592 CB FRO D 28 28.,747 69..199 29.,480 1 ,.00 44 ..40 c
ATOM 12593 CG PRO D 28 27 .851 68.,205 30. 105 1 ,.00 46 ,.81 c
ATOM 12594 CD PRO D 28 26. 685 67. 978 29. 214 1 ..00 47 ..32 c
ATOM 12595 SEP. D 29 30.,410 69..362 26.,687 1 ,.00 59..36

ATOM 12596 CA SEP. D 29 31..683 68.,906 26..174 1 ,.00 54 ,.05 C
ATOM 12597 c SER D 29 32. 724 69. 331 27. 183 1 ..00 60..59 c
ATOM 12598 O SER D 29 .32.,439 70 .172 28.,029 1 ,.00 7 ..28 0



ATOM 1 2 5 9 CB SER D 2 9 3 1 .. 9 7 7 6 9 . 5 1 2 2 4 .. 8 1 5 1 .. 0 0 6 0 .. 4 4 c
ATOM 1 2 6 0 0 OG SEP. D 2 9 3 2 ., 2 7 3 7 0 . 8 8 8 2 4 ., 9 6 5 1 ,. 0 0 6 3 .. 4 0 O
ATOM 1 2 6 0 1 LYS D 3 0 3 3 .. 9 8 6 8 ., 7 5 0 2 7 . 1 8 1 ,. 0 0 62 ,. 0 0
ATOM 1 2 6 0 2 CA LYS D 3 0 3 5 .. 0 1 5 6 9 . 2 0 8 2 7 .. 9 5 5 1 .. 0 0 6 0 .. 4 5 c
ATOM 1 2 6 0 3 C LYS D 3 0 3 6 ., 3 6 9 . 0 2 2 2 7 ., 2 1 2 1 ,. 0 0 6 2 ., 6 5 c
ATOM 1 2 6 0 4 O LYS D 3 0 3 6 .. 3 7 6 8 ., 5 2 5 2 6 . 0 8 9 1 ,. 0 0 6 8 ,. 7 6 0
ATOM 1 2 6 0 5 CE LYS D 3 0 3 5 .. 0 3 5 6 8 ., 4 7 9 2 9 . 2 8 7 1 ,. 0 0 5 7 ,. 9 8 c
ATOM 1 2 6 0 6 CG LYS D 3 0 3 4 ., 1 0 8 6 9 . 1 2 3 .3 0 ., 2 9 3 1 ,. 0 0 6 0 .. 7 4 c
ATOM 1 2 6 0 7 CD LYS D 3 0 3 3 .. 5 8 7 6 8 . 1 6 7 3 1 . 3 4 6 1 ,. 0 0 5 8 .. 9 8 c
ATOM 1 2 6 0 8 CE LYS D 3 0 3 4 .. 3 3 4 6 8 ., 3 1 1 3 2 . 6 5 1 1 ,. 0 0 6 4 ,. 4 8 c
ATOM 1 2 6 0 9 Z LYS D 3 0 3 3 ., 7 1 8 6 9 . 3 2 6 .3 .3 ., 5 6 1 1 ,. 0 0 6 1 .. 6 0 N
ATOM 1 2 6 1 0 LYS D 3 1 3 7 .. 4 0 7 6 9 . 4 7 3 2 7 . 8 0 3 1 ,. 0 0 6 5 .. 6 8
ATOM 1 2 6 1 1 CA LYS D 3 1 3 8 . 7 1 2 6 9 ., 2 1 7 2 7 . 2 4 1 ,. 0 0 6 8 ,. 2 5 c
ATOM 1 2 6 1 2 c LYS D 3 1 3 9 .. 4 8 9 6 8 . 2 6 1 2 8 . 1 0 5 1 .. 0 0 6 5 .. 5 1 c
ATOM 1 2 6 1 3 O LYS D 3 1 3 9 ., 6 6 1 6 8 . 4 9 3 2 9 ., 3 0 3 1 ,. 0 0 6 7 .. 4 7 0
ATOM 1 2 6 1 4 CB LYS D 3 1 3 .. 4 8 3 7 0 ., 5 1 3 2 6 . 9 8 8 1 ,. 0 0 7 6 ,. 6 6 c
ATOM 1 2 6 1 5 CG LYS D 3 1 3 9 .. 4 9 1 7 0 . 9 5 9 2 5 . 5 3 7 1 .. 0 0 7 4 .. 4 0 c
ATOM 1 2 6 1 6 CD LYS D 3 4 0 ., 2 0 6 7 2 . 2 8 9 2 5 ., 3 7 9 1 ,. 0 0 8 0 ., 6 1 c
ATOM 1 2 6 1 7 CE LYS D 3 1 3 . 5 9 5 7 3 ., 1 0 2 2 4 . 2 5 5 1 ,. 0 0 8 2 ,. 5 1 c
ATOM 1 2 6 1 8 LYS D 3 1 4 0 . 4 8 4 7 4 ., 2 2 5 2 3 . 8 5 6 1 ,. 0 0 8 7 ,. 6 8
ATOM 1 2 6 1 9 N PHE D 3 2 3 9 ., 92 7 6 7 . 1 6 0 2 7 ., 5 6 1 ,. 0 0 6 6 .. 6 0 N
ATOM 1 2 6 2 0 CA PHE D 3 2 4 0 . 4 7 9 6 6 . 0 6 7 2 8 . 2 9 9 1 ,. 0 0 6 4 .. 6 9 C
ATOM 1 2 6 2 1 c PHE D 3 2 4 1 . 9 3 6 6 5 ., 8 6 7 2 7 . 9 6 2 1 ,. 0 0 6 6 ,. 9 6 c
ATOM 1 2 622 0 PHE D 3 4 2 ., 3 0 8 6 5 . 8 5 1 2 6 ., 7 9 1 1 ,. 0 0 6 4 .. 6 1 0
ATOM 1 2 6 2 3 CB PHE D 3 2 3 9 . 6 9 1 6 4 . 7 8 1 2 8 . 0 4 1 1 ,. 0 0 6 0 .. 4 2 c
ATOM 1 2 6 2 4 CG PHE D 3 2 3 8 . 2 8 4 6 4 ., 8 0 7 2 8 . 5 9 2 1 ,. 0 0 5 7 ,. 5 9 c
ATOM 1 2 6 2 5 CD1 PHE D 3 3 8 ., 0 3 6 6 4 . 4 5 0 2 9 ., 9 0 5 1 ,. 0 0 5 6 .. 9 2 c
ATOM 1 2 6 2 6 CD2 PHE D 3 2 3 7 ., 2 1 6 6 5 . 1 7 5 2 7 ., 7 9 0 1 ,. 0 0 5 5 .. 4 6 c
ATOM 1 2 6 2 7 C PHE D 3 2 3 6 . 7 5 9 6 4 ., 4 6 7 3 0 . 4 0 1 ,. 0 0 5 3 ,. 2 9 c
ATOM 1 2 6 2 8 CE2 PHE D 3 2 3 5 . 9 3 1 6 5 . 1 9 3 2 8 . 2 9 0 1 .. 0 0 5 5 .. 9 5 c
ATOM 1 2 6 2 9 C PHE D 3 2 3 5 ., 7 0 2 6 4 . 8 4 5 2 9 ., 6 0 3 1 ,. 0 0 5 6 .. 3 7 c
ATOM 1 2 6 3 0 LYS D 3 3 4 2 . 7 6 2 6 5 ., 7 3 8 2 8 . 9 9 4 1 ,. 0 0 6 8 ,. 9 1
ATOM 1 2 6 3 1 CA LYS D 3 3 4 4 . 1 7 5 6 5 . 4 5 4 2 8 . 7 9 3 1 .. 0 0 6 4 .. 5 6 c
ATOM 1 2 6 3 2 C LYS D 3 3 4 4 ., 3 5 4 6 4 . 1 7 5 2 7 ., 9 6 9 1 ,. 0 0 7 0 .. .3 8 c
ATOM 1 2 6 3 3 O LYS D 3 3 4 3 . 6 0 8 6 3 ., 2 0 2 2 8 . 1 2 2 1 ,. 0 0 7 0 ,. 1 4 0
ATOM 1 2 6 3 4 CB LYS D 3 3 4 4 . 9 0 0 6 5 ., 3 2 8 3 0 .. 1 4 0 1 ,. 0 0 6 1 ,. 4 2 c
ATOM 1 2 6 3 5 CG LYS D 3 3 4 6 ., 3 9 7 6 5 . 0 6 8 .3 0 ., 0 2 0 1 ,. 0 0 6 4 .. 2 5 c
ATOM 1 2 6 3 6 CD LYS D 3 3 4 7 . 2 6 4 6 6 . 2 7 8 3 0 . 382 1 ,. 0 0 7 0 .. 7 9 c
ATOM 1 2 6 3 7 CE LYS D 3 3 4 8 . 5 2 1 6 6 ., 3 4 5 2 9 . 4 9 8 1 ,. 0 0 7 8 ,. 2 5 c
ATOM 1 2 6 3 8 NZ LYS D 3 3 4 9 ., 8 1 5 6 6 . .37 5 .3 0 ., 2 5 2 1 ,. 0 0 8 1 .. 3 2 N
ATOM 1 2 6 3 9 VAL D 3 4 5 ., 3 3 1 6 4 . 1 9 7 2 7 ., 0 7 2 1 ,. 0 0 6 6 .. 2 0
ATOM 1 2 6 4 0 CA VAL D 3 4 4 5 . 7 2 7 6 3 ., 0 0 4 2 6 . .34 9 1 ,. 0 0 6 4 ,. 8 3 C
ATOM 1 2 6 4 1 c VAL D 3 4 4 7 . 1 7 4 6 2 . 6 4 9 2 6 .. 6 7 9 1 .. 0 0 6 4 .. 2 3 c
ATOM 1 2 6 4 2 O VAL D 3 4 8 ., 0 8 6 6 3 . 4 3 3 2 6 ., 4 2 9 1 ,. 0 0 6 3 .. 8 9 0
ATOM 1 2 6 4 3 CB VAL D 3 4 4 5 . 5 8 7 6 3 ., 1 8 4 2 4 . 8 3 7 1 ,. 0 0 6 4 ,. 3 2 c
ATOM 1 2 6 4 4 CGI VAL D 3 4 4 6 . 1 3 1 6 1 . 9 6 5 2 4 . 1 1 7 1 .. 0 0 6 5 .. 6 7 c
ATOM 1 2 6 4 5 CG VAL D 3 4 4 4 ., 1 3 9 6 3 . 4 2 9 2 4 ., 4 7 4 1 ,. 0 0 6 .. 4 8 c
ATOM 1 2 6 4 6 LE D 3 5 4 7 . .37 6 6 1 ., 4 6 0 2 7 . 2 3 0 1 ,. 0 0 6.3 ,. 7 2
ATOM 1 2 6 4 7 CA LEU D 3 4 8 . 7 0 6 6 1 ., 002 2 7 . 5 9 9 1 ,. 0 0 5 6 ,. 8 3 c
ATOM 1 2 6 4 8 C L D 3 5 4 9 ., 4 3 6 6 0 . .35 3 2 6 ., 4 4 5 1 ,. 0 0 5 8 .. 1 2 c
ATOM 1 2 6 4 9 O LE D 3 5 4 9 . 0 4 6 6 0 .. 4 9 1 2 5 . 2 8 6 1 ,. 0 0 6 1 .. 6 1 0
ATOM 1 2 6 5 0 CB LEU D 3 4 8 . 6 1 8 6 0 ., 0 3 3 2 8 . 7 6 5 1 ,. 0 0 5 3 ,. 3 7 c
ATOM 1 2 6 5 1 CG LEU D 3 4 8 ., 0 1 8 6 0 . 7 7 2 2 9 ., 9 4 9 1 ,. 0 0 5 5 .. 6 8 c
ATOM 1 2 6 52 CD1 LEU D 3 5 4 8 . 2 0 9 5 9 . 9 7 9 3 1 . 2 0 3 1 ,. 0 0 5 2 .. 9 5 c
ATOM 1 2 6 5 3 CD2 LEU D 3 4 8 . 6 7 1 6 2 ., 1 3 4 3 0 . 0 7 3 1 ,. 0 0 5 9 ,. 2 8 c
ATOM 1 2 6 5 4 O GLY D 3 6 5 2 ., 9 0 9 6 0 . 6 6 3 2 5 ., 882 1 ,. 0 0 6 1 .. 2 7 0
ATOM 1 2 6 5 5 GLY D 3 6 5 0 ., 5 2 2 5 9 . 6 6 0 2 6 ., 7 6 5 1 ,. 0 0 62 .. 3 9
ATOM 1 2 6 5 6 CA GLY D 3 6 5 1 . 2 6 2 5 8 ., 9 3 6 2 5 . 7 5 2 1 ,. 0 0 5 6 ,. 2 5 c
ATOM 1 2 6 5 7 c GLY D 3 6 5 2 . 4 3 1 5 9 . 7 3 4 2 5 . 2 2 1 1 .. 0 0 6 5 .. 2 4 c
ATOM 1 2 6 5 8 O ASM D 3 5 4 ., 92 3 6 0 . 6 6 4 2 1 ., 3 5 6 1 ,. 0 0 7 0 .. 1 9 0
ATOM 1 2 6 5 9 AS D 3 7 5 2 . 8 6 5 5 9 ., 3 8 3 2 4 . 0 1 1 ,. 0 0 6 6 ,. 2 6
ATOM 1 2 6 6 0 CA AS D 3 7 5 4 . 1 1 4 5 9 . 8 6 6 2 3 . 4 5 2 1 .. 0 0 6 1 .. 1 2 c
ATOM 1 2 6 6 1 C ASM D 3 7 5 3 ., 9 8 8 6 0 . 6 4 8 2 2 ., 1 5 2 1 ,. 0 0 7 .. 2 5 c



ATOM 12662 CB A S D 37 5 5 05 6 58 677 2 3 225 1 00 68 73 c
ATOM 12663 CG ASM D 37 54 7 57 876 2 1 97 5 1 00 3 3 C

ATOM 12664 OD1 A S D 37 53 555 57 624 2 1 67 1 0 62 50 0

ATOM 12665 D2 ASN D 37 5 5 739 57 481 2 1 240 1 00 70 4 9

ATOM 12666 O TH.R D 38 2 677 64 009 22 40 I 00 78 48 O

ATOM 12667 THR D 38 5 845 6 28 9 2 1 92 3 1 0 67 43

ATOM 12668 CA THR D 38 52 657 62 07 9 2 0 703 1 00 70 61 c
ATOM 12669 C TH.R D 38 2 485 63 571 2 006 I 00 74 67 c
ATOM 12670 CB THR D 38 51 437 61 595 1 9 904 1 00 74 38 c
ATOM 12671 OG1 THR D 38 50 366 61 320 2 0 811 1 00 77 37 0

ATOM 12672 CG2 THR D 38 5 761 0 331 9 55 I 00 70 2 3 c
ATOM 12673 O ASP D 3 9 50 357 7 038 2 1 508 1 00 76 69 0

ATOM 12674 A P D 3 9 52 1 3 64 342 1 9 988 1 00 76 60

ATOM 12675 CA ASP D 3 9 51 867 5 781 2 0 134 1 00 79 7 6 c
ATOM 12676 C ASP D 3 9 50 490 66 120 2 0 70 5 1 00 79 c
ATOM 12677 CB A S D 3 9 5 0 66 47 6 8 784 1 0 83 99 c
ATOM 12678 CG ASP D 3 9 53 318 66 169 18 117 1 00 8 8 6 c
ATOM 12 679 OD2 ASP D 3 9 3 3 6 66 0 2 877 I 00 88 7 0

ATOM 12680 OD1 A S D 3 9 54 342 66 08 8 835 1 0 85 00 0

ATOM 12681 O ARG D 40 48 242 4 307 22 735 1 00 7 77 0

ATOM 12 682 N ARG D 40 4 9 468 65 404 2 0 240 I 00 79 48 N

ATOM 12683 CA ARG D 40 48 108 65 580 2 0 723 1 00 72 69 c
ATOM 12684 c ARG D 40 48 101 420 22 22 4 1 00 72 50 c
ATOM 12685 CB ARG D 40 47 70 64 572 2 0 068 I 00 71 2 5 c
ATOM 12686 CG ARG D 40 45 696 900 2 0 182 1 00 73 01 c
ATOM 12687 CD ARG D 40 44 87 6 63 904 1 9 361 1 00 75 64 c
ATOM 12688 NE ARG D 40 43 662 64 491 8 795 I 00 76 72 N

ATOM 12689 C ARG D 40 42 865 63 872 7 925 1 00 73 73 c
ATOM 12690 ARG D 40 43 132 2 640 7 504 1 00 67 45

ATOM 12691 I-I2 ARG D 40 41 792 492 17 468 1 00 77 5 5

ATOM 12692 O HIS D 41 4 6 562 66 584 2 6 252 1 00 64 2 0 O

ATOM 12693 H S D 4 47 963 66 543 92 4 1 0 68 4 9

ATOM 12694 CA HIS D 1 48 044 66 573 2 4 383 1 00 48 c
ATOM 12695 C HIS D 4 4 6 692 66 775 2 5 040 I 00 7 5 6 c
ATOM 12696 CB H S D 4 48 995 67 675 2 4 850 1 0 75 64 c
ATOM 12697 CG HIS D 4 50 436 7 293 2 4 777 1 00 77 07 c
ATOM 12698 D 1 HIS D 4 34 7 24 7 2 3 58 9 I 00 77 8 N

ATOM 12699 CD2 HIS D 41 51 30 9 66 92 8 2 5 743 1 00 80 1 9 C

ATOM 127 00 C H D 4 52 37 9 66 875 2 3 82 7 1 00 80 87 C

ATOM 127 01 NE2 D 41 52 5 66 67 6 2 5 2 6 I 00 84 97 N

ATOM 12702 O SEP. D 42 43 739 7 128 22 394 1 00 3 31 O

ATOM 127 03 SER D 42 45 702 67 84 2 4 244 1 00 6 72

ATOM 12704 CA SER D 42 44 32 5 67 27 9 2 4 713 1 00 5 c
ATOM 12705 C SER D 42 43 365 7 038 2 3 560 1 00 61 94 C

ATOM 12706 CB SER D 42 44 049 68 645 2 5 363 1 0 7 0 c
ATOM 12707 OG SER D 42 43 286 69 47 9 2 4 504 1 00 73 78 0

ATOM 127 08 O LE D 43 3 9 554 66 842 2 4 662 I 00 60 90 0

ATOM 12709 LE D 43 42 12 0 66 745 2 3 894 1 0 62 66

ATOM 12710 CA ILE D 43 41 118 66 44 9 22 888 1 00 61 40 c
ATOM 12711 C ILE D 43 3 9 750 66 851 2 3 446 I 00 57 70 c
ATOM 12712 CB ILE D 43 1 163 946 22 506 1 00 62 43 c
ATOM 12713 CGI ILE D 43 40 745 4 715 2 1 056 1 00 3 87 c
ATOM 12714 CG2 ILE D 43 40 338 64 112 2 3 468 I 00 5 4 6 c
ATOM 12715 CD1 ILE D 43 40 784 3 258 2 0 657 1 00 65 8 9 c
ATOM 127 O LYS D 44 3 6 535 65 757 782 1 00 56 2 4 0

ATOM 12717 N LYS D 44 38 812 67 235 22 585 I 00 57 65 N

ATOM 12718 CA LYS D 44 37 471 7 549 2 3 084 1 00 0 7 c
ATOM 12719 C LYS D 44 3 6 5 8 66 391 2 2 839 1 00 56 50 c
ATOM 12720 CB LYS D 44 3 6 912 68 828 22 446 1 00 61 92 c
ATOM 12721 CG LYS D 44 3 648 69 347 2 3 130 1 00 59 3 c
ATOM 12722 C LYS D 44 3 322 70 782 7 1 0 67 51 c
ATOM 12723 CE LYS D 44 3 6 38 9 71 776 2 3 141 1 00 5 40 c
ATOM 12724 LYS D 44 3 6 340 72 000 2 4 6 3 I 00 48



ATOM 12725 O LYS D 45 33..422 66.,109 25.,368 1 ,.00 55..59 O

ATOM 12726 LYS D 45 35,,680 66. 110 23.,822 1 ,.00 53..61 N

ATOM 12727 CA LYS D 45 34..727 65.,033 23. 675 ..00 54 ,.35 C

ATOM 12728 c LYS D 45 33..417 65.,416 24.,354 1 ,.00 58..16 c
ATOM 12729 CB LYS D 45 35 .,301 63. 728 24.,261 ,.00 58..60 c
ATOM 12730 CG LYS D 45 36..570 63.,242 23. 549 ..00 52 ,.31 c
ATOM 12731 CD LYS D 45 37 ..010 61.,860 23. 949 1 ,.00 63,.20 c
ATOM 127 32 CE LYS D 45 38.,139 61. 360 23.,029 1 ,.00 60..30 c
ATOM 12733 NZ LYS D 45 39..281 60.,805 23.,813 1 ,.00 61 ..21 N

ATOM 12734 O A S D 46 31..419 62.,960 25. 432 1 ,.00 60,.31 O
ATOM 12735 N ASM D 46 32.,296 64. 972 23.,7 92 I ,.00 53..27 N

ATOM 12736 CA A S D 46 31.,032 65.,121 24.,476 1 ,.00 46..44 C
ATOM 12737 C ASN D 46 30. 890 64.,065 25. 546 1 ,.00 0 ,.80 C
ATOM 12738 CB ASN D 46 29.,863 65.,042 23.,499 1 ,.00 53.. 4 c
ATOM 12739 CG ASN D 46 29.,950 66. 080 22.,409 1 ,.00 56..15 c
ATOM 12740 OD1 ASN D 46 30. 209 67.,259 677 1 ..00 65,.82 0

ATOM 12741 ND2 ASN D 46 29.,766 65.,650 21.,164 1 ,.00 57 ..66 N
ATOM 12742 O L D 47 27.,8 6 62. 495 28.,249 1 ,.00 46.,37 O

ATOM 12743 N LE D 47 30. 177 64.,415 26. 597 1 ..00 5 ,.84 N
ATOM 12744 CA LEU D 47 29. 938 63.,527 27 .709 1 ,.00 50,.14 c
ATOM 12745 C LEU D 47 28.,737 62. 645 27.,427 1 ,.00 49..74 c
ATOM 12746 CB LEU D 47 29.,737 64.,332 28.,983 1 ,.00 58..35 c
ATOM 12747 CG LEU D 47 31. 014 64.,769 29. 702 1 ,.00 62 ,.88 c
ATOM 12748 CD1 LEU D 47 32., 94 65. 065 28.,771 I ,.00 59..47 c
ATOM 12749 CD2 LEU D 47 30.,662 65.,981 30.,494 1 ,.00 57 ..83 c
ATOM 12750 O LE D 48 29. 484 59.,950 24 .537 1 ,.00 48 ,.88 0

ATOM 12751 N LE D 48 28.,755 62. 075 26.,234 I ,.00 48..32 N
ATOM 12752 CA ILE D 48 27.,785 61. 067 25.,860 1 ,.00 53..35 C

ATOM 12753 C ILE D 48 28. 504 59.,82 3 25. 286 1 ,.00 0 ,.09 C
ATOM 12754 CB ILE D 48 26.,781 61.,633 24.,845 1 ,.00 46..99 c
ATOM 12755 CGI ILE D 48 25.,709 60. 601 24.,530 1 ,.00 51 ..19 c
ATOM 12756 CG2 ILE D 48 27 .488 62.,088 23. 576 1 ..00 47 ,.03 c
ATOM 12757 CD1 ILE D 48 24.,304 61.,172 24.,553 1 ,.00 48..79 c
ATOM 12758 O GLY D 49 26.,9 9 55. 974 25 .,943 1 ,.00 42 ..75 0

ATOM 12759 N GLY D 49 28. 035 58.,62 6 2 .638 1 ..00 47 ,.28 N
ATOM 12760 CA GLY D 49 28. 595 57.,433 25. 015 1 ,.00 49,,22 c
ATOM 127 61 C GLY D 49 28.,000 56. 081 25 .,352 1 ,.00 43..09 c
ATOM 12762 O ALA D 50 30.,389 52.,617 24.,448 1 ,.00 44 ..58 0
ATOM 12763 N ALA D 0 28. 735 55.,034 24 .979 1 ,.00 46 ,. 7 N

ATOM 12764 CA ALA D 50 28.,338 53. 653 25.,280 I ,.00 48..45 C
ATOM 12765 C ALA D 50 29.,524 52. 661 25.,338 1 ,.00 45..63 C

ATOM 12766 CB ALA D 0 27 .306 53.,178 24 .259 1 ,.00 45 ,.79 c
ATOM 12767 O LEU D 51 28.,781 49.,083 26.,366 1 ,.00 41 ..79 0

ATOM 12768 LEU D 51 29.,550 51. 869 26.,399 1 ,.00 40..70
ATOM 12769 CA LEU D 5 30. 489 50.,763 26. 497 1 ..00 45,.03 c
ATOM 12770 c LEU D 51 29.,845 49.,496 25.,911 1 ,.00 42 ..02 c
ATOM 127 71 CB LEU D 5 30.,906 50. 565 27.,958 1 ,.00 38..76 c
ATOM 12772 CG LEU D 5 31. 853 49.,463 28. .394 1 ..00 4.3,.77 c
ATOM 12773 CD1 LEU D 51 33. 312 49.,769 28. 004 1 ,.00 43,.97 c
ATOM 127 74 CD2 LEU D 5 31.,697 49. 233 29.,896 1 ,.00 40..54 c
ATOM 12775 O LEU D 52 32.,208 46.,491 24..608 1 ,.00 49..19 0

ATOM 12776 LEU D 52 30. 471 48.,919 24 .886 1 ,.00 42 ,.04 N
ATOM 127 77 CA LEU D 5 30.,055 47 .613 24.,330 I ,.00 44 ..00 C

ATOM 12778 C LEU D 52 30.,977 46.,440 24.,766 1 ,.00 48..27 C
ATOM 12779 CB LEU D 2 30. 014 47 .,684 22 .802 1 ,.00 42 ,.42 C

ATOM 12780 CG LEU D 5 29.,292 48. 895 22., 75 I ,.00 38..86 c
ATOM 12781 CD1 LEU D 52 29.,312 48. 808 20.,669 1 ,.00 37 ..95 c
ATOM 12782 CD2 LEU D 2 27 .887 48.,899 22 .623 1 ,.00 39 ,.43 c
ATOM 12783 O PHE D 53 29.,412 42.,733 25.,342 1 ,.00 38..65 0

ATOM 12784 PHE D 53 30.,395 45. 381 25.,316 1 ,.00 44 ..63
ATOM 12785 CA PHE D 53 31. 2 3 44 .,284 2 .8 1 ..00 44 ,. c
ATOM 12786 c PHE D 53 30.,640 42.,905 25.,498 1 ,.00 46..52 c
ATOM 127 87 CB PHE D 53 31.,391 44 .399 27.,329 1 ,.00 44 ..52 c



ATOM 1 2 7 8 8 CG PHE D 5 3 3 0 .. 0 9 4 4 4 .. 4 2 4 2 8 .. 0 8 0 1 .. 0 0 4 5 .. 6 2 c
ATOM 1 2 7 8 9 GDI PHE D 5 3 2 9 ,, 4 8 1 4 5 .. 6 2 9 2 8 ., 3 8 7 1 ,. 0 0 4 9 .. 1 2 C
ATOM 1 2 7 9 0 CD2 PHE D 5 .3 2 9 .. 4 7 5 4 .3 ., 2 5 0 2 8 .. 4 5 7 1 ,. 0 0 4 5 ,, 1 4 c
ATOM 1 2 7 9 1 CE1 PHE D 5 3 2 8 .. 2 6 3 4 5 ., 6 5 5 2 9 .. 0 8 1 1 .. 0 0 4 9 .. 4 8 c
ATOM 1 2 7 9 2 CE2 PHE D 5 3 2 8 ., 2 6 5 4 3 . 2 6 9 2 9 ., 1 4 5 1 ,. 0 0 4 9 .. 8 c
ATOM 1 2 7 9 3 CZ PHE D 5 .3 2 7 .. 6 6 7 4 4 ., 4 6 9 2 9 .. 4 6 0 1 ,. 0 0 4 5 ,, 3 c
ATOM 1 2 7 9 4 O ASP D 5 4 3 1 .. 0 5 1 4 0 ., 2 5 3 2 7 .. 5 6 4 1 ,. 0 0 4 3 ,. 7 6 0
ATOM 1 2 7 9 5 N ASP D 5 4 3 .1 ., 5 4 6 4 . 9 2 9 2 5 ., 4 3 1 ,. 0 0 4 4 .. 8 5
ATOM 1 2 7 9 6 CA A D 5 4 3 1 .. 1 8 0 4 0 ., 5 1 9 2 5 ., 1 8 8 1 ,. 0 0 4 1 .. 8 9 c
ATOM 1 2 7 9 7 c ASP D 5 4 3 0 .. 5 8 5 3 9 ., 9 4 0 2 6 .. 4 6 3 1 ,. 0 0 4 6 ,. 0 7 c
ATOM 1 2 7 9 8 CB A D 5 4 .32 ., 3 8 7 3 .. 7 2 4 ., 7 5 3 1 ,. 0 0 3 9 .. 0 5 c
ATOM 1 2 7 9 9 CG ASP D 5 4 3 2 .. 9 0 0 4 0 .. 0 9 8 2 3 ., 3 8 9 1 ,. 0 0 4 7 .. 8 2 c
ATOM 1 2 8 0 0 OD1 ASP D 5 4 3 2 . 1 4 5 4 0 ., 6 6 0 2 2 . 5 5 4 1 ,. 0 0 5 1 ,. 5 0 0
ATOM 1 2 8 0 1 OD2 ASP D 5 3 4 .. 0 8 7 3 9 ., 8 4 5 2 3 ., 1 4 7 1 .. 0 0 5 0 .. 6 5 0
ATOM 1 2 8 0 2 O SEP. D 5 5 3 0 ., 6 6 4 3 7 .. 1 4 8 2 8 ., 1 1 6 1 ,. 0 0 4 8 .. 4 8 0
ATOM 1 2 8 0 3 SEP. D 5 5 2 9 .. 5 4 5 .3 9 ., 1 2 6 2 6 .. 2 9 5 1 ,. 0 0 4 .3 ,. 7 1

ATOM 1 2 8 0 4 CA SER D 5 5 2 8 .. 8 0 5 3 8 ., 4 9 6 2 7 .. 3 9 3 1 .. 0 0 4 5 .. 8 5 c
ATOM 1 2 8 0 5 C SER D 5 5 2 9 ., 6 3 3 3 7 . 7 4 2 8 ., 4 3 3 1 ,. 0 0 4 9 .. 6 2 C
ATOM 1 2 8 0 6 CB SER D 5 5 2 7 .. 7 9 0 .3 7 ., 5 1 5 2 6 .. 8 5 1 ,. 0 0 4 2 ,. 8 6 C
ATOM 1 2 8 0 7 OG SER D 5 5 2 7 .. 0 2 2 3 8 ., 1 3 8 2 5 .. 7 8 9 1 ,. 0 0 5 0 ,. 5 7 0
ATOM 1 2 8 0 8 O GLY D 5 6 2 8 ., 3 3 3 5 . 2 0 0 2 9 ., 8 2 5 1 ,. 0 0 5 0 .. 6 8 0
ATOM 1 2 8 0 9 GLY D 5 6 2 9 .. 1 6 8 3 7 ., 7 5 8 2 9 ., 6 8 1 1 ,. 0 0 5 0 .. 0 2
ATOM 1 2 8 1 0 CA GLY D 5 6 2 9 .. 7 4 5 3 6 ., 9 1 0 3 0 .. 7 0 5 1 ,. 0 0 5 0 ,. 3 2 c
ATOM 1 2 8 1 1 C GLY D 5 6 2 9 ., 3 1 5 3 5 .. 4 6 2 .3 0 ., 4 9 2 1 ,. 0 0 5 3 .. 0 9 c
ATOM 1 2 8 1 2 O GLU D 5 7 2 9 .. 7 0 1 3 3 .. 0 7 1 3 3 ., 4 1 1 ,. 0 0 3 6 .. 7 5 0
ATOM 1 2 8 1 3 GUI D 5 7 3 0 . 0 5 7 3 4 ., 5 1 0 3 1 . 0 5 7 1 ,. 0 0 4 9 ,. 3 3
ATOM 1 2 8 1 4 CA GLU D 5 7 2 9 ., 5 9 7 3 3 .. 1 2 5 3 1 ., 0 3 7 1 ,. 0 0 4 2 .. 3 7 c
ATOM 1 2 8 1 5 C GLU D 5 7 2 9 ., 2 1 6 3 2 .. 6 1 5 3 2 ., 4 1 3 1 ,. 0 0 3 7 .. 1 9 c
ATOM 1 2 8 1 6 CB GLU D 5 7 3 0 . 6 6 4 3 2 ., 2 3 3 3 0 . 4 2 3 1 ,. 0 0 4 .1 ,. 9 3 c
ATOM 1 2 8 1 7 CG GLU D 5 7 3 1 ., 1 9 2 3 2 ., 8 2 2 2 9 ., 1 7 9 1 .. 0 0 4 7 .. 3 2 c
ATOM 1 2 8 1 8 CD GLU D 5 7 3 2 ., 2 9 0 3 2 .. 0 1 6 2 8 ., 582 1 ,. 0 0 5 6 .. 2 6 c
ATOM 1 2 8 1 9 O GLU D 5 7 3 1 .. 9 6 7 3 1 ., 0 3 5 2 7 .. 8 8 4 1 .. 0 0 6 4 ,. 7 4 0
ATOM 1 2 8 2 0 OE2 GLU D 5 7 3 3 .. 4 6 9 3 2 ., 3 6 7 2 8 .. 8 0 4 1 .. 0 0 5 9 .. 8 2 0
ATOM 1 2 8 2 1 O TH.R D 5 8 3 0 ., 2 4 2 2 9 . 9 3 9 3 3 ., 3 9 4 1 ,. 0 0 3 7 .. 9 4 0
ATOM 1 2 822 THR D 5 8 2 8 .. .34 9 3 1 ., 6 2 6 3 2 .. 4 3 3 1 .. 0 0 4 . ,. 5 5
ATOM 1 2 8 2 3 CA THR D 5 8 2 8 .. 0 4 2 3 0 ., 902 3 3 .. 6 4 6 1 ,. 0 0 4 1 ,. 4 9 c
ATOM 1 2 8 2 4 C TH.R D 5 8 2 9 ., 2 3 4 3 0 . 0 3 4 3 4 ., 1 0 1 1 ,. 0 0 4 2 .. 8 7 c
ATOM 1 2 8 2 5 CB THR D 5 8 2 6 ., 7 9 4 3 0 ., 0 3 7 3 3 .. 4 3 6 1 ,. 0 0 5 0 .. 5 1 c
ATOM 1 2 8 2 6 OG1 THR D 8 2 7 . 0 6 7 2 9 ., 0 3 0 3 2 . 4 5 5 1 ,. 0 0 4 .1 ,. 7 0
ATOM 1 2 8 2 7 CG2 THR D 5 8 2 5 ., 6 0 5 3 0 .. 9 3 1 .32 ., 9 6 5 1 ,. 0 0 3 3 .. 7 c
ATOM 1 2 8 2 8 O ALA D 5 9 3 0 ., 9 8 3 2 6 .. 4 6 5 3 6 ., 0 6 8 1 ,. 0 0 4 1 .. 8 3 0
ATOM 1 2 8 2 9 ALA D 5 9 2 9 . 1 0 2 2 9 ., 4 5 1 3 5 . 2 9 5 1 ,. 0 0 4 0 ,. 0 1
ATOM 1 2 8 3 0 CA ALA D 5 9 3 0 .. 1 6 5 2 8 .. 7 2 2 3 5 ., 9 7 3 1 .. 0 0 3 .. 6 0 c
ATOM 1 2 8 3 1 C ALA D 5 9 3 0 ., 0 6 9 2 7 .. 2 1 3 3 5 ., 7 2 1 1 ,. 0 0 4 3 .. 9 4 c
ATOM 1 2 8 3 2 CB ALA D 5 9 3 0 .. 1 2 4 2 8 ., 9 9 4 3 7 .. 4 5 6 1 .. 0 0 3 4 ,. 7 1 c
ATOM 1 2 8 3 3 O GLU D 0 3 0 .. 0 2 6 2 3 ., 5 0 3 3 4 .. 7 4 6 1 .. 0 0 4 5 .. 1 3 0
ATOM 1 2 8 3 4 N GLU D 6 0 2 8 ., 9 5 7 2 6 . 8 0 4 3 5 ., 1 0 5 1 ,. 0 0 4 4 .. 8 8 N
ATOM 1 2 8 3 5 CA GLU D 6 0 2 8 .. 5 8 2 5 ., 4 1 9 3 4 .. 8 9 2 1 .. 0 0 4 0 ,. 5 8 c
ATOM 1 2 8 3 6 c GLU D 0 2 9 .. 6 6 4 2 4 ., 5 6 5 3 4 .. 2 2 9 1 ,. 0 0 4 3 ,. 2 3 c
ATOM 1 2 8 3 7 CB GLU D 6 0 2 7 ., 3 9 2 5 . 3 3 9 3 4 ., 0 5 4 1 ,. 0 0 4 0 .. 9 9 c
ATOM 1 2 8 3 8 CG GLU D 0 2 7 ., 0 3 5 2 3 .. 9 2 9 3 3 ., 5 9 7 1 ,. 0 0 4 5 .. 0 7 c
ATOM 1 2 8 3 9 CD GLU D 0 2 5 .. 5 8 8 2 3 ., 6 6 0 3 3 .. 2 8 4 1 ,. 0 0 5 7 ,. 5 1 c
ATOM 1 2 8 4 0 OE1 GLU D 0 2 5 ., 3 3 4 . 7 1 2 .32 ., 5 0 9 1 ,. 0 0 6 7 .. 8 7 0
ATOM 1 2 8 4 1 OE2 GLU D 0 2 4 ., 7 0 2 2 4 .. 3 6 8 3 3 ., 8 1 4 1 ,. 0 0 6 8 .. 1 5 0
ATOM 1 2 8 4 2 ALA D 1 3 0 . 1 5 0 2 5 ., 0 2 4 3 3 . 0 8 1 1 ,. 0 0 4 .1 ,. 4 6
ATOM 1 2 8 4 3 CA ALA D 6 1 3 1 ., 1 7 1 2 4 .. 3 2 6 .32 ., 332 1 ,. 0 0 3 8 .. 0 7 c
ATOM 1 2 8 4 4 C ALA D 6 1 3 2 ., 4 3 9 2 4 .. 1 6 1 3 3 ., 1 8 7 1 ,. 0 0 4 1 .. 4 3 c
ATOM 1 2 8 4 5 O ALA D 1 3 3 . 0 6 7 2 3 ., 1 0 4 3 3 . 1 9 6 1 ,. 0 0 4 6 ,. 2 5 0
ATOM 1 2 8 4 6 CB ALA D 6 1 3 1 ., 4 8 1 2 5 ., 0 6 4 3 1 .. 0 4 2 1 .. 0 0 2 8 .. 4 4 c
ATOM 1 2 8 4 7 THR D 6 2 3 2 ., 7 9 0 2 5 .. 2 0 8 3 3 ., 9 2 5 1 ,. 0 0 4 8 .. 3 9
ATOM 1 2 8 4 8 CA T R D 6 2 3 3 .. 9 5 4 2 5 ., 1 8 6 3 4 .. 7 8 1 1 .. 0 0 3 9 ,. 5 9 c
ATOM 1 2 8 4 9 c THR D 6 2 3 3 .. 7 4 8 2 4 ., 1 0 2 3 5 .. 832 1 .. 0 0 4 0 .. 9 6 c
ATOM 1 2 8 5 0 O TH.R D 6 2 3 4 ., 6 8 8 2 3 . 3 6 4 3 6 ., 1 5 6 1 ,. 0 0 4 3 .. 8 7 0



ATOM 1 2 8 5 1 CB THR D 6 2 3 4 .. 1 9 9 2 6 .. 5 8 7 3 5 .. 3 9 1 1 .. 0 0 4 1 .. 4 6 c
ATOM 1 2 8 5 2 OG1 TH D 6 2 3 4 ., 582 2 7 .. 4 7 3 3 4 ., 3 4 2 1 ,. 0 0 3 7 .. 7 4 O
ATOM 1 2 8 5 3 CG2 THR D 6 2 3 5 .. 302 2 6 ., 5 9 8 3 6 .. 4 4 4 .. 0 0 3 4 , c
ATOM 1 2 8 5 4 ARG D 3 3 2 .. 4 9 6 2 3 .. 9 3 3 3 6 ., 2 6 1 1 .. 0 0 3 9 .. 5 3 N
ATOM 1 2 8 5 5 CA. ARG D 6 3 3 2 ., 1 0 5 2 2 . 9 9 0 .3 7 ., 3 1 4 1 ,. 0 0 3 9 .. 7 3 C
ATOM 1 2 8 5 6 C ARG D 6 3 3 2 .. 1 6 7 2 1 ., 5 0 4 3 6 .. 8 6 6 .. 0 0 4 5 ,. 3 0 C
ATOM 1 2 8 5 7 O ARG D 3 3 2 .. 6 5 4 2 0 ., 6 4 3 3 7 .. 6 1 0 1 ,. 0 0 4 5 ,. 6 0 O
ATOM 1 2 8 5 8 CB ARG D 6 3 3 0 ., 6 7 8 2 3 . 2 8 1 .3 7 ., 8 3 1 1 ,. 0 0 3 5 .. 9 4 c
ATOM 1 2 8 5 9 CG ARG D 3 3 0 .. 3 1 3 2 2 ., 5 0 5 3 9 .. 1 0 1 1 ,. 0 0 3 8 .. 9 6 c
ATOM 1 2 8 6 0 C E ARG D 3 2 8 .. 9 0 4 2 2 ., 7 4 5 3 9 .. 6 7 2 1 ,. 0 0 4 1 ,. 5 6 c
ATOM 1 2 8 6 1 NE ARG D 3 2 7 ., 8 2 6 . 4 3 7 .3 8 ., 7 3 3 1 ,. 0 0 4 1 .. 0 .3 N
ATOM 1 2 8 6 2 CZ ARG D 3 2 7 .. 0 6 9 2 3 .. 3 6 7 3 8 .. 1 3 5 1 ,. 0 0 4 7 .. 7 0 c
ATOM 1 2 8 6 3 N ARG D 6 3 2 6 . 1 2 7 2 2 ., 9 9 5 3 7 . 2 7 9 1 ,. 0 0 4 9 ,. 2 9 N
ATOM 1 2 8 6 4 I-I 2 ARG D 3 2 7 .. 2 4 9 2 4 .. 6 6 6 3 8 ., 3 8 3 1 .. 0 0 3 .. 9 5 N
ATOM 1 2 8 6 5 LEU D 3 1 ., 6 1 5 2 1 .. 2 1 0 3 5 ., 6 9 2 1 ,. 0 0 4 0 .. 4 7
ATOM 1 2 8 6 6 CA LE D 6 4 3 1 .. 5 3 0 1 9 ., 8 4 6 3 5 .. 2 2 8 1 .. 0 0 3 8 ,. 2 5 C
ATOM 1 2 8 6 7 c LEU D 3 2 .. 9 4 6 1 9 .. 3 5 1 3 4 .. 9 7 7 1 .. 0 0 4 0 .. 3 2 c
ATOM 1 2 8 6 8 O LEU D 6 4 3 3 ., 2 5 6 1 8 . 2 2 0 .3 5 ., 302 1 ,. 0 0 4 4 .. 4 1 O
ATOM 1 2 8 6 9 CB LEU D 6 4 3 0 .. 6 8 4 1 9 ., 7 3 2 3 3 .. 9 5 9 1 .. 0 0 4 0 ,. 0 c
ATOM 1 2 8 7 0 CG LEU D 4 2 9 .. 1 9 1 2 0 ., 0 2 0 3 4 .. 0 7 4 1 ,. 0 0 4 9 ,. 6 0 c
ATOM 1 2 8 7 1 CD1 LEU D 6 4 2 8 ., 5 4 2 1 9 . 9 3 1 .32 ., 7 0 7 1 ,. 0 0 4 8 .. 6 2 c
ATOM 1 2 8 7 2 CD2 LEU D 4 2 8 .. 5 0 6 1 9 ., 0 8 7 3 5 .. 0 7 0 1 ,. 0 0 3 6 .. 1 8 c
ATOM 1 2 8 7 3 LYS D 3 3 .. 8 0 1 2 0 ., 2 1 3 3 4 .. 4 3 3 1 ,. 0 0 3 8 ,. 1 0 N
ATOM 1 2 8 7 4 CA LYS D 3 5 ., 2 1 4 1 .. 8 7 8 .3 4 ., 3 0 8 1 ,. 0 0 3 8 .. 6 4 C
ATOM 1 2 8 7 5 C LYS D 6 5 3 5 .. 8 9 3 1 9 .. 7 5 3 3 5 .. 6 5 0 1 ,. 0 0 4 1 .. 0 1 C
ATOM 1 2 8 7 6 O LYS D 6 5 3 6 . 7 2 9 1 8 ., 8 7 5 3 5 . 8 2 4 1 ,. 0 0 5 3 ,. 0 2 O
ATOM 1 2 8 7 7 CB LYS D 3 5 ., 9 5 8 2 0 .. 8 8 9 .3 .3 ., 4 4 4 1 ,. 0 0 3 2 .. 9 4 C
ATOM 1 2 8 7 8 CG LYS D 6 5 3 5 ., 4 6 0 2 0 .. 8 0 1 3 2 ., 0 3 8 1 ,. 0 0 3 8 .. 8 2 C
ATOM 1 2 8 7 9 CD LYS D 6 5 3 5 . 9 3 5 2 1 ., 8 9 6 3 1 . 1 5 1 1 ,. 0 0 4 8 ,. 3 4 c
ATOM 1 2 8 8 0 CE LYS D 5 3 5 ., 2 1 3 2 1 .. 7 9 2 2 9 .. 8 0 7 1 .. 0 0 4 6 .. 8 0 c
ATOM 1 2 8 8 1 Z LYS D 6 5 3 5 ., 7 4 5 2 2 .. 7 9 8 2 8 ., 8 6 9 1 ,. 0 0 5 5 .. 8 2
ATOM 1 2 8 8 2 ARG D 6 6 3 5 .. 5 0 9 2 0 ., 5 6 1 3 6 .. 6 2 5 1 .. 0 0 4 2 ,
ATOM 1 2 8 8 3 CA ARG D 6 6 3 6 .. 2 0 1 2 0 .. 4 9 5 3 7 ., 9 0 5 1 .. 0 0 4 1 .. 5 5 c
ATOM 1 2 8 8 4 C ARG D 6 6 3 5 ., 9 4 4 1 9 . 1 6 0 .3 8 ., 5 5 6 1 ,. 0 0 4 0 .. 8 2 C
ATOM 1 2 8 8 5 O ARG D 6 6 3 6 .. 8 5 6 1 8 ., 5 6 4 3 .. 1 2 8 1 .. 0 0 4 6 ,. 1 3 O
ATOM 1 2 8 8 6 CB ARG D 6 6 3 5 .. 7 7 8 2 1 ., 6 3 1 3 8 .. 8 4 1 1 ,. 0 0 3 6 ,. 0 6 c
ATOM 1 2 8 8 7 CG ARG D 6 6 3 6 ., 0 8 7 . 4 5 4 4 0 ., 3 4 1 1 ,. 0 0 3 3 .. 2 3 c
ATOM 1 2 8 8 8 CD ARG D 6 6 3 5 .. 1 7 6 2 2 ., 4 3 1 4 1 .. 1 9 6 1 ,. 0 0 4 3 .. 8 4 c
ATOM 1 2 8 8 9 NE ARG D 6 6 3 5 . 0 5 9 2 3 ., 7 2 8 4 0 . 5 4 1 1 ,. 0 0 4 4 ,. 4 4 N
ATOM 1 2 8 9 0 C ARG D 6 6 3 3 ., 932 2 4 .. 3 8 3 4 0 ., 3 1 3 1 ,. 0 0 4 1 .. 2 8 C
ATOM 1 2 8 9 1 NH1 ARG D 6 6 3 4 ., 0 0 4 2 5 .. 5 2 7 3 9 ., 6 8 0 1 ,. 0 0 . 6 5
ATOM 1 2 8 9 2 N ARG D 6 6 3 2 . 7 5 2 2 3 ., 9 3 1 4 0 . 7 3 5 1 ,. 0 0 4 5 ,. 7 N
ATOM 1 2 8 9 3 N THR D 6 7 3 4 ., 7 0 7 1 8 .. 6 9 7 3 8 ., 4 7 7 1 .. 0 0 3 8 .. 3 3 N
ATOM 1 2 8 9 4 CA THR D 7 3 4 ., 3 4 5 1 7 .. 4 8 2 3 9 ., 1 7 0 1 ,. 0 0 4 1 .. 5 7 C
ATOM 1 2 8 9 5 C T R D 6 7 3 4 .. 8 5 7 1 6 ., 2 7 7 3 8 .. .3 6 3 1 .. 0 0 4 .3 ,. 7 9 C
ATOM 1 2 8 9 6 O THR D 6 7 3 5 .. 1 8 6 1 5 ., 2 4 9 3 8 .. 9 3 3 1 .. 0 0 3 9 .. 7 6 O
ATOM 1 2 8 9 7 CB THR D 7 3 2 ., 8 2 6 1 7 . .33 3 .3 9 ., 3 8 7 1 ,. 0 0 3 8 .. .3 5 C
ATOM 1 2 8 9 8 OG1 T R D 6 7 3 2 .. 1 8 2 1 7 ., 3 5 0 3 8 .. 1 2 7 1 .. 0 0 4 2 ,. 6 8 O
ATOM 1 2 8 9 9 CG2 THR D 7 3 2 .. 2 6 3 1 8 ., 4 3 1 4 0 .. 3 1 5 1 ,. 0 0 3 5 ,. 9 5 c
ATOM 1 2 9 0 0 N ALA D 6 8 3 4 ., 9 2 8 1 6 . 4 2 0 .3 7 ., 0 4 6 1 ,. 0 0 4 0 .. 4 5 N
ATOM 1 2 9 0 1 CA ALA D 8 3 5 .. 4 9 3 1 5 ., 3 5 8 3 .. 2 1 0 1 ,. 0 0 4 3 .. 2 9 C
ATOM 1 2 9 0 2 c ALA D 8 3 6 .. 9 8 4 1 5 ., 2 0 6 3 6 .. 5 2 2 1 ,. 0 0 4 1 ,. 6 1 c
ATOM 1 2 9 0 3 0 ALA D 6 8 3 7 ., 4 8 3 1 4 .. 1 0 3 .3 6 ., 6 1 6 1 ,. 0 0 4 8 .. 8 1 0
ATOM 1 2 9 0 4 CB ALA D 8 3 5 .. 2 6 8 1 5 .. 652 3 4 .. 7 0 4 1 ,. 0 0 3 9 .. 5 1 c
ATOM 1 2 9 0 5 N ARG D 6 9 3 7 . 6 8 4 1 6 ., 3 9 3 6 . 7 2 6 1 ,. 0 0 4 7 ,. 0 2 N
ATOM 1 2 9 0 6 CA ARG D 6 9 3 9 ., 0 7 4 1 6 .. 2 6 7 .3 7 ., 1 6 0 1 ,. 0 0 3 9 .. 7 8 C
ATOM 1 2 9 0 7 C ARG D 6 9 3 9 ., 2 0 2 1 5 .. 4 8 6 3 8 ., 4 2 4 1 ,. 0 0 4 2 .. 3 9 C
ATOM 1 2 9 0 8 O ARG D 6 9 4 0 . 0 8 8 1 4 ., 6 2 0 3 8 . 5 5 1 1 ,. 0 0 4 4 ,. 9 0 O
ATOM 1 2 9 0 9 CB ARG D 6 9 3 9 ., 6 2 3 1 7 .. 6 3 0 3 7 ., 4 2 0 1 .. 0 0 3 8 .. 2 1 c
ATOM 1 2 9 1 0 CG ARG D 6 9 4 0 ., 2 3 5 1 8 .. 2 6 1 3 6 ., 2 8 1 1 ,. 0 0 3 7 .. 8 5 c
ATOM 1 2 9 1 1 C ARG D 6 9 4 0 .. 9 3 0 1 9 ., 4 5 3 3 6 .. 8 8 1 .. 0 0 4 0 ,. 9 8 c
ATOM 1 2 9 1 2 NE ARG D 6 9 4 0 .. 5 5 4 2 0 .. 5 6 4 3 5 .. 9 8 7 1 .. 0 0 5 8 .. 5 2 N
ATOM 1 2 9 1 3 C ARG D 6 9 3 9 ., 8 2 4 . 6 0 4 .3 6 ., 3 6 9 1 ,. 0 0 4 2 .. 2 3 C



ATOM 1 2 1 4 I-I 1 ARG D 6 9 3 9 .. 4 2 7 2 1 .. 7 4 4 3 7 .. 6 2 5 1 .. 0 0 4 7 .. 7 5 N

ATOM 1 2 9 1 5 H ARG D 6 9 3 9 ,, 5 5 4 2 2 .. 5 1 4 3 5 ., 4 7 3 1 ,. 0 0 4 0 .. 3 4 N
ATOM 1 2 9 1 6 ARG D 7 0 3 8 .. 2 9 9 1 5 ., 7 6 8 3 . .3 6 0 1 ,. 0 0 3 7 ,. 7 8
ATOM 1 2 9 1 7 CA ARG D 7 0 3 8 .. 3 8 4 1 5 ., 0 7 3 4 0 .. 6 2 6 1 .. 0 0 4 1 .. 4 2 c
ATOM 1 2 9 1 8 C ARG D 7 0 3 8 ., 2 6 7 1 3 . 5 7 6 4 0 ., 4 0 1 1 ,. 0 0 4 4 .. 2 2 C
ATOM 1 2 9 1 9 O ARG D 7 0 3 8 .. 902 1 2 ., 7 6 8 4 1 . 0 8 6 1 ,. 0 0 3 8 ,. 4 0 O
ATOM 1 2 9 2 0 CB ARG D 7 0 3 7 .. 3 2 2 1 5 ., 5 3 0 4 1 .. 6 1 3 1 ,. 0 0 3 4 ,. 4 0 c
ATOM 1 2 9 2 1 CG ARG D 7 0 3 7 ., 6 9 3 1 6 . 8 5 6 4 2 ., 2 2 2 1 ,. 0 0 4 0 .. 2 0 c
ATOM 1 2 922 CD ARG D 7 0 3 .. 7 5 2 1 7 ., 2 7 5 4 3 ., 3 4 7 1 ,. 0 0 4 2 .. 6 7 c
ATOM 1 2 9 2 3 NE ARG D 7 0 3 6 .. 9 6 1 1 8 ., 6 8 6 4 3 .. 6 5 9 1 ,. 0 0 3 9 ,. 5 1 N
ATOM 1 2 9 2 4 C ARG D 7 0 3 6 ., 0 0 3 1 .. 6 1 8 4 .3 ., 6 4 2 1 ,. 0 0 3 8 .. 1 5 c
ATOM 1 2 9 2 5 1 ARG D 7 0 3 4 .. 7 4 6 1 9 .. 3 0 7 4 3 ., 3 5 7 1 ,. 0 0 3 6 .. 2 2
ATOM 1 2 9 2 6 N ARG D 7 0 3 6 . .32 2 0 ., 8 7 0 4 3 . 9 5 1 ,. 0 0 4 2 ,. 3 5 N
ATOM 1 2 9 2 7 ARG D 7 1 3 7 .. 4 3 6 1 3 .. 2 1 6 3 9 ., 4 0 1 .. 0 0 4 2 .. 2 8 N
ATOM 1 2 9 2 8 CA ARG D 7 1 3 7 ., 0 3 0 1 1 .. 8 4 7 3 9 ., 3 6 1 1 ,. 0 0 4 3 .. 2 6 C
ATOM 1 2 9 2 9 C ARG D 7 1 3 8 .. 0 5 4 1 0 ., 9 9 3 3 8 . 5 8 6 1 ,. 0 0 4 .3 ,. 5 8 C
ATOM 1 2 9 3 0 O ARG D 7 1 3 8 .. 2 3 8 .. 8 5 0 3 8 ., 9 2 1 1 .. 0 0 4 8 .. 9 1 0
ATOM 1 2 9 3 1 CB ARG D 7 3 5 ., 6 3 1 1 . 7 7 6 .3 8 ., 7 8 5 1 ,. 0 0 4 .. 7 8 c
ATOM 1 2 9 3 2 CG ARG D 7 1 3 4 .. 6 0 7 1 1 ., 9 4 5 3 . 8 7 4 1 ,. 0 0 3 8 ,. 0 8 c
ATOM 1 2 9 3 3 CD ARG D 7 1 3 3 .. 2 4 9 1 1 ., 5 1 7 3 9 .. 4 0 6 1 ,. 0 0 4 0 ,. 4 2 c
ATOM 1 2 9 3 4 NE ARG D 7 3 2 ., 8 4 2 1 2 . .31 8 .3 8 ., 2 6 4 1 ,. 0 0 4 4 .. 1 6 N
ATOM 1 2 9 3 5 CZ ARG D 7 1 3 2 .. 2 2 1 1 1 .. 8 2 2 3 7 ., 2 0 1 1 ,. 0 0 5 4 .. 3 8 c
ATOM 1 2 9 3 6 H1 ARG D 7 1 3 1 .. 8 8 5 1 2 ., 6 3 1 3 6 . 1 9 7 1 ,. 0 0 4 9 ,. 0 1 N
ATOM 1 2 9 3 7 NH2 ARG D 7 1 3 1 ., 9 4 1 1 0 .. 5 3 .3 7 ., 1 4 4 1 ,. 0 0 4 9 .. 0 2 N
ATOM 1 2 9 3 8 TYR D 7 2 3 8 .. 7 4 4 1 1 .. 5 6 2 3 7 ., 6 0 3 1 ,. 0 0 4 4 .. 0 9
ATOM 1 2 9 3 9 CA TYR D 7 2 3 9 . 9 0 6 1 0 ., 9 0 7 3 7 . 0 3 1 1 ,. 0 0 4 0 ,. 5 0 C
ATOM 1 2 9 4 0 C T R D 7 2 4 0 ., 9 9 2 1 0 .. 7 0 9 .3 8 ., 0 8 9 1 ,. 0 0 4 8 .. 2 0 C
ATOM 1 2 9 4 1 O TYR D 2 4 1 ., 7 2 9 9 .. 7 1 8 3 8 ., 0 7 0 1 ,. 0 0 5 5 .. 9 9 O
ATOM 1 2 9 4 2 CB TYR D 7 2 4 0 . 4 6 6 ., 6 9 8 3 5 . 8 6 3 1 ,. 0 0 3 7 ,. 9 4 c
ATOM 1 2 9 4 3 CG TYR D 7 2 3 9 .. 6 4 5 1 1 .. 5 4 9 3 4 ., 6 1 1 1 .. 0 0 4 4 .. 6 7 c
ATOM 1 2 9 4 4 CD1 TYR D 2 3 9 ., 1 8 8 1 0 .. 3 0 4 3 4 ., 2 0 2 1 ,. 0 0 4 1 .. 7 7 c
ATOM 1 2 9 4 5 CD2 TYR D 7 2 3 .. .30 6 1 2 ., 6 6 0 3 3 . 8 3 9 1 ,. 0 0 4 4 ,. 5 1 c
ATOM 1 2 9 4 6 CE1 TYR D 7 2 3 8 .. 4 1 3 1 0 .. 1 7 4 3 3 ., 0 7 1 1 .. 0 0 3 7 .. 9 2 c
ATOM 1 2 9 4 7 CE2 TYR D 7 2 3 8 ., 5 5 5 1 2 . 5 2 9 .32 ., 7 0 0 1 ,. 0 0 4 3 .. 7 2 c
ATOM 1 2 9 4 8 CZ TYR D 7 2 3 8 .. 1 7 1 1 ., 2 8 3 3 2 . .31 8 1 ,. 0 0 3 8 ,. 9 6 c
ATOM 1 2 9 4 9 OH TYR D 7 2 3 7 .. 3 6 1 1 1 ., 1 7 7 3 1 .. 1 8 8 1 ,. 0 0 4 2 ,. 0 6 0
ATOM 1 2 9 5 0 N TH.R D 7 3 4 ., 0 9 1 1 . 6 4 2 .3 9 ., 0 2 3 1 ,. 0 0 4 9 .. 5 7 N
ATOM 1 2 9 5 1 CA THR D 7 3 4 2 .. 1 2 1 1 1 ., 552 4 0 ., 0 3 5 1 ,. 0 0 4 4 .. 2 4 c
ATOM 1 2 9 5 2 C THR D 7 3 4 . 8 2 1 0 ., 3 7 8 4 0 . 9 7 1 ,. 0 0 4 5 ,. 9 6 c
ATOM 1 2 9 5 3 O THR D 7 3 4 2 ., 7 1 5 .. 6 1 8 4 . ., 3 5 9 1 ,. 0 0 4 6 .. 5 1 0
ATOM 1 2 9 5 4 CB THR D 7 3 4 2 ., 2 4 0 1 2 .. 8 7 9 4 0 ., 8 1 1 ,. 0 0 4 4 .. 7 0 c
ATOM 1 2 9 5 5 OG1 THR D 7 3 4 3 . 2 9 0 1 3 ., 6 6 4 4 0 . 2 5 2 1 ,. 0 0 4 ,. 8 5 0
ATOM 1 2 9 5 6 CG2 THR D 7 3 4 2 ., 5 7 0 1 2 .. 6 3 7 4 2 ., 3 0 7 1 .. 0 0 4 7 .. 9 5 c
ATOM 1 2 9 5 7 N ARG D 7 4 4 0 ., 5 5 2 1 0 .. 2 2 7 4 1 ., 3 1 3 1 ,. 0 0 3 9 .. 8 2 N
ATOM 1 2 9 5 8 C ARG D 7 4 4 0 .. 0 9 6 7 ,, 8 1 1 4 1 . 6 1 2 1 ,. 0 0 4 5 ,. 5 3 c
ATOM 1 2 9 5 9 CA ARG D 7 4 4 0 .. 1 4 4 ., 2 1 5 4 2 ., 2 5 6 1 .. 0 0 4 1 .. 6 6 c
ATOM 1 2 9 6 0 O ARG D 7 4 4 0 ., 3 5 8 6 . 8 2 9 4 2 ., 2 8 9 1 ,. 0 0 4 9 .. 2 5 0
ATOM 1 2 9 6 1 CB ARG D 7 4 3 8 .. 7 8 3 9 ., 5 9 4 4 2 . 8 7 8 1 ,. 0 0 3 6 ,. 6 1 c
ATOM 1 2 9 6 2 CG ARG D 7 4 3 8 .. 8 8 1 1 0 ., 8 2 1 4 3 . 8 5 4 1 ,. 0 0 4 5 ,. 9 9 c
ATOM 1 2 9 6 3 CD ARG D 7 4 3 7 ., 5 1 0 1 . 5 2 4 4 4 ., 1 7 7 1 ,. 0 0 4 3 .. 4 9 c
ATOM 1 2 9 6 4 ME ARG D 7 4 3 7 .. 6 2 5 1 2 ., 7 4 3 4 4 ., 9 9 5 1 ,. 0 0 3 8 .. 7 4
ATOM 1 2 9 6 5 C ARG D 7 4 3 6 .. 6 3 6 1 3 ., 6 3 3 4 5 . 1 4 8 1 ,. 0 0 4 4 ,. 1 2 c
ATOM 1 2 9 6 6 NH1 ARG D 7 4 3 5 ., 4 5 7 1 3 .. 4 4 0 4 4 ., 5 7 4 1 ,. 0 0 3 8 .. 1 0 N
ATOM 1 2 9 6 7 2 ARG D 7 4 3 .. 8 1 3 1 4 .. 7 2 0 4 5 ., 8 8 3 1 ,. 0 0 4 1 .. 1 7
ATOM 1 2 9 6 8 N ARG D 7 5 3 9 . 7 4 5 7 ., 7 6 4 0 . 332 1 ,. 0 0 4 0 ,. 2 7 N
ATOM 1 2 9 6 9 C ARG D 7 5 4 1 ., 1 4 8 5 . 8 8 8 .3 9 ., 6 1 4 1 ,. 0 0 4 9 .. 2 0 c
ATOM 1 2 9 7 0 CA ARG D 7 5 3 9 ., 7 0 8 6 .. 4 3 3 3 9 ., 6 5 9 1 ,. 0 0 4 5 .. 2 3 c
ATOM 1 2 9 7 1 O ARG D 7 5 4 . 4 0 3 4 ., 7 4 0 3 9 . 9 6 5 1 ,. 0 0 4 6 ,. 6 9 0
ATOM 1 2 9 7 2 CB ARG D 7 5 3 9 ., 1 2 5 6 ., 5 5 2 3 8 ., 2 4 9 1 .. 0 0 4 1 .. 5 5 c
ATOM 1 2 9 7 3 CG ARG D 7 5 3 8 ., 9 5 2 5 .. 2 2 2 3 7 ., 5 6 2 1 ,. 0 0 3 7 .. 0 6 c
ATOM 1 2 9 7 4 C ARG D 7 5 3 8 .. 5 4 6 5 ., 3 4 4 3 6 . 1 0 2 1 .. 0 0 3 7 ,. 5 7 c
ATOM 1 2 9 7 5 NE ARG D 7 5 3 9 .. 6 0 9 5 ., 8 6 2 3 5 . 1 .. 0 0 3 1 .. 7 5 N
ATOM 1 2 9 7 6 C ARG D 7 5 3 9 ., 4 5 6 6 . 0 9 7 .3 3 ., 9 5 8 1 ,. 0 0 3 9 .. .3 8 C



ATOM 12977 I-I1 ARG D 75 38 266 5 874 33 38 9 1 00 32 17 N

ATOM 12978 H ARG D 75 40 481 6 567 33 24 5 1 00 28 N

ATOM 12979 N LYS D 7 6 42 071 6 75 6 3 9 213 1 0 46 52 K

ATOM 12980 c LYS D 7 6 43 933 6 011 40 603 1 00 49 2 c
ATOM 12 981 CA. LYS D 7 6 43 492 6 472 3 9 218 I 00 47 2 C

ATOM 12982 O LYS D 7 6 44 737 5 0 40 718 1 0 56 5 6 O

ATOM 12983 CB LYS D 7 6 44 281 7 709 38 756 1 00 45 0 9 c
ATOM 12984 CG LYS D 7 6 45 775 7 648 38 980 I 00 46 2 9 c
ATOM 12985 CD LYS D 7 6 4 6 571 8 208 37 787 1 00 46 70 c
ATOM 12986 CE LYS D 7 6 4 6 137 9 631 37 361 1 00 54 55 c
ATOM 12987 LYS D 7 6 4 6 2 0 245 3 6 218 I 00 48 8 N

ATOM 12988 N A D 77 43 371 6 582 41 657 1 00 51 3 K

ATOM 12 989 C ASN D 77 43 255 4 845 43 46 7 1 00 0 64 C

ATOM 12990 CA A S D 77 43 777 6 216 43 017 1 00 50 2 7 c
ATOM 12991 O ASM D 77 43 897 4 163 44 263 1 00 50 0 0

ATOM 12992 CB A S D 77 43 330 7 282 44 02 6 1 0 39 75 c
ATOM 12993 CG ASN D 77 44 215 8 522 44 002 1 00 49 42 c
ATOM 12994 OD1 ASN D 77 45 354 8 475 43 522 I 00 53 72 0

ATOM 12995 KD2 ASK D 77 43 693 9 648 44 517 1 0 43 77 K

ATOM 12996 ARG D 78 42 075 4 47 3 42 995 1 00 48 35 N

ATOM 12997 C ARG D 78 42 52 4 2 063 42 740 I 00 47 63 C

ATOM 12998 CA ARG D 78 41 542 3 137 43 22 4 1 00 50 85 C

ATOM 12999 O ARG D 78 42 745 1 041 4 3 389 1 00 0 2 0 0

ATOM 13000 CB ARG D 78 40 218 2 963 42 489 I 00 48 4 9 c
ATOM 13001 CG ARG D 78 38 996 3 581 43 137 1 00 42 68 c
ATOM 13002 CD ARG D 78 37 72 5 2 95 3 42 52 9 1 00 44 0 c
ATOM 13003 NE ARG D 78 3 6 744 3 978 42 233 I 00 58 52 N

ATOM 13004 C ARG D 78 3 6 342 4 336 4 017 1 00 55 48 c
ATOM 13005 ARG D 78 3 6 800 3 72 6 3 9 935 1 00 48 60 N

ATOM 13006 I-I2 ARG D 78 3 5 441 5 308 40 897 1 00 57 4 5 N

ATOM 13007 LE D 7 9 43 102 2 332 4 58 3 1 00 43 7 N

ATOM 13008 C LE D 7 9 45 3 1 345 41 64 6 1 0 57 33 C

ATOM 13009 CA ILE D 7 9 43 980 1 414 40 892 1 00 51 3 5 c
ATOM 13010 O ILE D 7 9 45 9 4 0 266 4 795 I 00 53 08 0

ATOM 13011 CB ILE D 7 9 44 166 1 861 3 9 418 1 0 5 5 9 c
ATOM 13012 CGI ILE D 7 9 42 899 1 547 38 630 1 00 51 10 c
ATOM 13013 CG2 ILE D 7 9 45 362 1 210 38 755 I 00 46 93 c
ATOM 13014 CD1 ILE D 7 9 42 437 0 105 38 789 1 00 55 91 c
ATOM 13015 LEU D 80 45 740 2 498 42 14 7 1 00 7 N

ATOM 13016 C LEU D 80 4 6 693 1 807 44 2 68 I 00 5 54 c
ATOM 13017 CA LEU D 80 4 6 926 2 566 42 961 1 00 49 c
ATOM 13018 O LEU D 80 47 590 1 2 8 44 75 9 1 00 2 0

ATOM 13019 CB LEU D 80 47 313 4 011 43 238 1 00 47 7 5 c
ATOM 13020 CG LEU D 80 47 856 4 847 42 07 5 1 00 51 22 c
ATOM 13021 C LEU D 80 48 091 6 315 42 5 1 0 50 2 c
ATOM 13022 C D 2 LEU D 80 4 9 122 4 254 1 503 1 00 48 52 c
ATOM 13023 N TYR D 8 45 495 1 902 44 836 I 00 53 84 N

ATOM 13024 C TYR D 8 45 373 - 0 32 6 45 862 1 0 58 2 c
ATOM 13025 CA TYR D 81 45 252 1 190 4 6 083 1 00 55 78 c
ATOM 13026 O TYR D 8 45 967 - 1 034 4 6 664 I 00 5 40 0

ATOM 13027 CB TYR D 81 43 887 1 501 4 6 645 1 00 56 85 c
ATOM 13028 CG TYR D 81 4 3 673 2 90 5 47 7 1 00 61 2 c
ATOM 13029 CD1 TYR D 81 44 678 3 600 47 835 I 00 64 68 c
ATOM 13030 CD2 TYR D 81 42 443 3 52 8 47 003 1 00 55 02 c
ATOM 13031 C TYR D 8 44 455 4 897 48 314 1 00 60 75 c
ATOM 13032 CE2 TYR D 81 42 216 4 801 47 463 I 00 57 97 c
ATOM 13033 C TYR D 81 43 206 5 486 48 113 1 00 0 45 c
ATOM 13034 OH TYR D 8 42 9 3 6 754 48 563 1 00 8 50 0

ATOM 13035 LEU D 82 44 796 - 0 803 44 767 1 00 5 0 5 N

ATOM 13036 C LEU D 82 4 6 358 --2 611 44 069 1 00 56 8 9 c
ATOM 13037 CA LEU D 82 44 905 -2 3 44 367 1 0 56 7 c
ATOM 13038 O LEU D 82 4 6 812 - 3 642 44 538 1 00 58 3 5 0

ATOM 13039 CB LEU D 82 44 039 - 2 44 7 43 4 9 I 00 50 8 c



ATOM 1 3 0 4 0 CG LEU D 8 2 4 3 8 9 0 - 3 8 9 6 4 2 7 2 8 1 0 0 5 3 0 c
ATOM 1 3 0 4 1 GDI LEU D 8 2 4 3 1 4 7 - 4 6 5 1 4 3 8 2 1 1 0 0 4 8 4 c
ATOM 1 3 0 4 2 CD2 LE D 8 2 4 3 1 6 9 - 3 9 7 6 4 1 .38 1 0 4 9 6 9 c
ATOM 1 3 0 4 3 GLN D 8 3 4 7 082 - 1 8 0 5 4 3 3 0 0 1 0 0 5 7 3 9 N
ATOM 1 3 0 4 4 C GLN D 8 3 4 9 3 - 2 0 8 8 4 4 2 9 1 I 0 0 5 6 C
ATOM 1 3 0 4 5 CA GLN D 8 3 4 8 4 7 5 - 2 0 8 9 4 3 0 1 0 5 9 6 C
ATOM 1 3 0 4 6 O GLN D 8 3 5 0 3 8 0 - 2 7 7 4 4 3 4 3 1 0 0 62 3 O
ATOM 1 3 0 4 7 CB GLN D 8 3 4 9 0 3 5 - 1 0 8 8 4 2 0 I 0 0 4 8 0 8 c
ATOM 1 3 0 4 8 CG GLN D 8 3 4 8 4 5 7 -- 1 2 6 3 4 0 62 3 1 0 0 5 0 5 8 c
ATOM 1 3 0 4 9 CD GLN D 8 3 4 9 1 9 3 - 0 4 5 8 3 9 5 8 6 1 0 0 2 4 8 c
ATOM 1 3 0 5 0 OE1 GLN D 8 3 5 0 2 2 0 0 1 4 4 .3 9 8 8 5 I 0 0 5 7 7 9 0
ATOM 1 3 0 5 1 ME 2 GLN D 8 3 4 8 682 -- 0 4 4 4 3 8 3 5 4 1 0 0 5 0 3 2 N
ATOM 1 3 0 5 2 N GLU D 8 4 4 8 8 5 1 - .1 3 9 2 4 5 3 2 3 1 0 0 62 8 6 N
ATOM 1 3 0 5 3 c GLU D 8 4 4 9 4 2 8 - 2 6 9 0 4 7 3 3 0 1 0 0 3 2 1 c
ATOM 1 3 0 5 4 CA GLU D 8 4 9 5 6 9 -- 1 3 5 4 4 6 5 9 8 1 0 0 3 8 0 C
ATOM 1 3 0 5 5 O GL D 8 4 5 0 4 0 0 - 3 2 3 0 4 7 8 6 6 1 0 5 7 0 O
ATOM 1 3 0 5 6 CB GLU D 8 4 4 9 0 6 5 - 0 2 1 2 4 7 4 8 9 1 0 0 5 8 0 9 c
ATOM 1 3 0 5 7 CG GLU D 8 4 4 9 9 8 4 0 1 0 1 4 8 6 7 I 0 0 6 8 9 3 c
ATOM 1 3 0 5 8 C GLU D 8 4 4 9 3 0 0 0 8 9 3 4 9 7 9 1 1 0 8 4 6 1 c
ATOM 1 3 0 5 9 OE1 GLU D 8 4 4 8 1 5 7 1 3 7 7 4 9 5 8 4 1 0 0 8 8 7 0
ATOM 1 3 0 6 0 OE GLU D 8 4 4 9 9 2 1 0 2 7 0 882 I 0 0 8 0 2 2 0
ATOM 1 3 0 6 1 N LE D 8 5 4 8 1 9 6 -- 3 1 8 8 4 7 3 5 5 1 0 0 5 8 3 1 N
ATOM 1 3 0 62 c ILE D 8 4 8 5 7 8 - 5 6 1 2 4 7 0 9 3 1 0 0 0 1 3 c
ATOM 1 3 0 6 3 CA ILE D 8 4 7 8 7 9 - 4 4 9 3 4 7 8 9 4 I 0 0 5 8 8 7 C
ATOM 1 3 0 6 4 O ILE D 8 5 4 8 8 3 1 -- 6 6 8 1 4 7 6 1 8 1 0 0 6 4 2 8 O
ATOM 1 3 0 6 5 CB ILE D 8 5 4 6 3 4 9 - 4 6 9 9 4 7 9 0 8 1 0 0 8 2 5 C
ATOM 1 3 0 6 6 CGI ILE D 8 4 5 7 6 - 3 7 7 1 4 8 9 4 0 I 0 0 5 4 8 6 c
ATOM 1 3 0 6 7 CG2 ILE D 8 5 4 5 9 6 2 -- 6 1 4 7 4 8 1 8 4 1 0 0 5 3 0 1 c
ATOM 3 0 6 8 CD1 ILE D 8 5 4 4 2 5 2 - 4 0 6 2 4 9 2 2 7 1 0 0 2 9 c
ATOM 1 3 0 6 9 O PHE D 8 6 5 1 6 7 2 - 7 4 3 6 4 4 7 5 4 1 0 0 9 8 0
ATOM 1 3 0 7 0 N PHE D 8 6 4 8 9 3 7 -- 5 3 5 1 4 5 8 4 1 1 0 0 62 4 5 N
ATOM 1 3 0 7 1 CA PHE D 8 6 4 9 5 4 3 - 6 4 0 2 4 5 0 7 1 0 6 4 3 3 C
ATOM 1 3 0 7 2 c PHE D 8 6 5 1 0 7 2 - 6 3 9 1 4 4 9 6 1 1 0 0 5 8 0 5 c
ATOM 3 0 7 3 CB PHE D 8 6 4 8 9 8 7 - 6 3 3 9 4 3 5 8 I 0 0 5 4 4 5 c
ATOM 1 3 0 7 4 CG PHE D 8 6 4 7 8 5 0 - 7 2 8 4 4 3 .34 9 1 0 5 9 5 0 c
ATOM 1 3 0 7 5 CD2 PHE D 8 6 4 7 9 7 5 - 8 3 3 9 4 2 4 5 1 1 0 0 5 5 7 c
ATOM 1 3 0 7 6 CD1 PHE D 8 6 4 6 6 5 4 - 7 1 3 7 4 4 0 4 4 I 0 0 5 4 8 5 c
ATOM 1 3 0 7 7 CE2 PHE D 8 6 4 6 9 1 -- 9 2 2 3 4 2 2 4 9 1 0 0 5 2 3 4 c
ATOM 3 0 7 8 C PHE D 8 6 4 5 6 0 6 - 8 0 2 5 4 3 8 4 3 1 0 0 5 4 3 c
ATOM 1 3 0 7 9 C PHE D 8 6 4 5 7 4 2 - 9 0 6 7 4 2 9 5 0 I 0 0 5 1 5 0 c
ATOM 1 3 0 8 0 O SEP. D 8 7 5 5 1 0 9 -- 6 3 0 7 4 4 6 5 6 1 0 0 2 0 0
ATOM 3 0 8 1 N SER D 8 7 5 6 9 1 - 5 2 3 2 4 5 1 6 8 1 0 0 3 8 9 N
ATOM 1 3 0 8 2 CA SER D 8 7 5 3 0 9 5 - 4 9 9 8 4 4 7 9 9 1 0 0 5 8 5 1 c
ATOM 1 3 0 8 3 C SER D 8 7 5 4 1 5 0 -- 5 9 8 1 4 5 3 5 6 1 0 0 8 3 1 c
ATOM 1 3 0 8 4 CB SER D 8 7 5 3 5 - 3 5 8 7 4 5 2 0 9 1 0 5 9 5 9 c
ATOM 1 3 0 8 5 OG SER D 8 7 5 3 2 9 3 - 3 3 9 0 4 6 5 9 4 1 0 0 6 7 3 0
ATOM 1 3 0 8 6 O ASN D 8 8 5 5 7 5 1 - 9 0 3 9 4 5 6 3 5 I 0 0 6 6 3 0
ATOM 1 3 0 8 7 N ASN D 8 8 5 3 9 9 7 - 6 4 2 4 6 602 1 0 6 2 0 N
ATOM 1 3 0 8 8 CA ASN D 8 8 5 9 5 1 3 5 3 4 7 1 7 6 1 0 0 6 9 6 9 c
ATOM 1 3 0 8 9 C ASN D 8 8 4 8 6 9 - 8 7 0 4 4 6 4 5 6 I 0 0 7 0 0 8 c
ATOM 1 3 0 9 0 CB ASN D 8 8 5 4 7 1 1 -- 7 5 2 1 4 8 6 7 8 1 0 0 7 4 7 0 c
ATOM 1 3 0 9 1 O GLU D 8 9 5 3 5 9 --1 5 9 0 4 4 0 2 3 1 0 0 7 2 6 3 0
ATOM 1 3 0 92 N GLU D 8 9 5 3 7 9 8 - 9 4 4 9 4 6 7 4 1 I 0 0 6 6 0 7 N
ATOM 1 3 0 9 3 CA GLU D 8 9 5 3 5 4 5 - 1 0 7 3 0 4 6 0 9 4 1 0 0 6 4 3 3 c
ATOM 3 0 9 4 C GLU D 8 9 5 3 7 9 1 - 0 6 6 5 4 4 5 9 5 1 0 0 6 7 0 5 c
ATOM 1 3 0 9 5 CB GLU D 8 9 5 2 2 3 - 1 2 0 6 4 6 3 7 9 I 0 0 5 4 9 c
ATOM 1 3 0 9 6 CG GLU D 8 9 5 1 9 5 8 - 1 1 8 9 7 4 7 7 3 1 1 0 0 3 6 c
ATOM 3 0 9 7 CD GLU D 8 9 5 2 4 7 4 - 1 3 3 5 7 4 7 7 4 3 1 0 0 7 5 8 9 c
ATOM 1 3 0 9 8 OE1 GLU D 8 9 5 3 6 6 3 - 1 3 5 7 4 4 7 4 0 8 1 0 0 6 7 9 3 0
ATOM 1 3 0 9 9 OE2 GLU D 8 9 5 1 6 8 4 - 1 2 8 5 4 8 0 7 9 1 0 0 2 1 0
ATOM 1 3 1 0 0 O ME D 9 0 5 3 4 - 1 0 7 4 4 1 1 3 9 1 0 6 6 3 0
ATOM 1 3 1 0 1 ME D 0 5 3 4 1 8 ... y 5 5 1 4 3 9 7 0 1 0 0 7 3 7 4 N
ATOM 1 3 1 0 2 CA. M D 0 3 582 - 9 4 0 6 4 2 5 I 0 0 7 0 C



ATOM 13103 c ME D 0 55 02 6 ... y 472 42 091 1 00 3 39 c
ATOM 13104 CB MET D 90 52 986 --8 090 42 013 1 00 6 27 c
ATOM 13105 CG ME D 90 53 004 -7 971 40 486 1 0 60 26 c
ATOM 13106 S ME D 0 51 855 ... y 143 39 717 1 00 70 43 s
ATOM 13107 CE M D 0 2 938 -9 833 38 512 1 00 64 04 c
ATOM 13108 O ALA D 91 58 921 -10 299 41 664 1 0 64 24 0
ATOM 13109 ALA D 91 55 886 -8 739 42 793 1 00 8 61

ATOM 13110 CA. ALA D 7 315 -8 668 42 474 1 00 66 75 C
ATOM 13111 C ALA D 91 57 994 -10 063 42 443 1 00 67 73 C
ATOM 13112 CB ALA D 91 58 015 763 43 469 1 00 32 c
ATOM 13113 O LYS D 92 58 640 -13 612 4.1 391 1 00 66 20 0
ATOM 13114 LYS D 92 57 513 -10 967 43 293 1 00 63 57

ATOM 13 15 CA LYS D 92 57 969 -12 353 43 320 1 00 68 74 c
ATOM 13116 c LYS D 2 57 723 -13 029 1 974 1 00 66 c
ATOM 13117 CB LYS D 92 57 261 -13 121 44 443 1 00 7 25 c
ATOM 13118 CG LYS D 92 57 531 -12 569 45 851 1 0 68 7 c
ATOM 13119 CD LYS D 2 56 758 -13 357 46 919 1 00 68 81 c
ATOM 13120 CE LYS D 92 7 244 -13 044 48 339 1 00 60 89 c
ATOM 13121 Z LYS D 92 56 444 -13 761 49 382 1 0 62 75
ATOM 13122 O VAL D 3 57 416 -13 187 38 236 1 00 27 0
ATOM 1312 3 N VAL D 3 56 480 -12 922 4 495 1 00 70 88 N
ATOM 13124 CA VAL D 93 56 043 -13 445 40 193 1 00 62 27 c
ATOM 13125 c VAL D 3 56 63 -12 664 39 017 1 00 3 39 c
ATOM 13126 CB VAL D 3 54 514 -13 406 40 080 1 00 61 14 c
ATOM 13127 CGI VAL D 93 54 053 -14 051 38 778 1 00 59 0 c
ATOM 13128 CG2 VAL D 93 53 868 -14 057 4 294 1 00 60 03 c
ATOM 13129 O A D 4 56 500 -8 725 .3 9 484 1 00 0 82 0
ATOM 13130 ASP D 4 56 238 -11 402 38 882 1 00 70 96
ATOM 3 31 CA A P D 94 56 869 - 0 505 37 926 1 00 62 3 c
ATOM 13132 c ASP D 94 57 250 ... 223 38 658 1 00 68 07 c
ATOM 13133 CB ASP D 4 55 94 3 -10 219 36 752 1 00 58 4 c
ATOM 13134 CG AS D 94 56 665 -9 602 3 566 1 0 62 89 c
ATOM 13135 OD1 ASP D 94 57 605 -8 799 35 764 1 00 0 40 0
ATOM 13136 OD2 ASP D 4 56 284 -9 92 7 34 419 1 00 63 66 0
ATOM 13137 O AS D 95 58 876 -5 198 38 907 1 0 65 67 0
ATOM 13138 ASP D 58 432 -8 698 38 369 1 00 69 12

ATOM 13139 CA. ASP D 8 929 -7 573 39 141 1 00 70 73 c
ATOM 13140 C A D 95 58 832 -6 279 38 340 1 00 65 32 c
ATOM 13141 CB A P D 95 60 372 -7 834 39 582 1 00 69 28 c
ATOM 13142 CG ASP D 61 351 -7 746 .38 436 1 00 73 86 c
ATOM 13143 OD1 ASP D 95 61 039 -8 245 37 331 1 00 73 24 0
ATOM 3 44 OD2 A P D 95 2 433 -7 159 38 638 1 00 84 76 0
ATOM 13145 O SER D 96 57 132 -4 783 34 255 1 00 0 83 0
ATOM 13146 SEP. D 96 58 718 -6 407 37 022 1 00 64 57

ATOM 13147 CA SER D 96 58 569 -5 265 36 139 1 0 58 7 c
ATOM 13148 c SER D 96 57 229 -5 294 35 368 1 00 58 79 c
ATOM 1314 9 CB SER D 96 59 745 -5 200 35 162 1 00 44 c
ATOM 13150 OG SER D 96 59 582 -6 086 34 064 1 0 58 25 0
ATOM 13151 O PHE D 7 53 830 -4 108 34 224 1 00 0 98 0
ATOM 13152 N PHE D 56 205 -5 885 35 97 3 1 00 54 33 N
ATOM 13153 CA PHE D 97 54 875 -5 990 35 367 1 00 56 28 c
ATOM 13154 c PHE D 7 54 169 -4 626 35 30 1 00 56 39 c
ATOM 13155 CB PHE D 7 54 047 -6 989 .3 6 174 1 00 5 92 c
ATOM 13156 CG PHE D 97 52 597 -7 05 35 795 1 00 58 44 c
ATOM 3 7 GDI PHE D 97 52 215 -7 268 34 482 1 00 54 34 c
ATOM 13158 CD2 PHE D 7 51 612 -6 948 .3 6 772 1 00 5 27 c
ATOM 13159 CEl PHE D 7 50 887 -7 355 34 142 1 00 54 8 c
ATOM 3 0 CE2 PHE D 97 50 281 -7 02 6 36 437 1 00 57 88 c
ATOM 13161 C PHE D 7 49 918 -7 230 35 115 1 00 5 03 c
ATOM 13162 PHE D 98 53 977 -4 059 36 487 1 00 55 8
ATOM 13163 CA P E D 98 53 444 -2 717 36 658 1 0 52 07 c
ATOM 13164 c PHE D 8 54 216 -1 684 35 872 1 00 57 81 c
ATOM 13165 O PHE D 8 3 62 7 -0 738 35 355 1 00 09 0



ATOM 13166 CB PHE D 8 53 42 9 -2 367 38 127 1 00 1 37 c
ATOM 13167 CG PHE D 98 52 445 --3 165 38 899 1 00 45 59 C
ATOM 13168 G PHE D 98 51 236 -3 516 38 .330 1 0 49 29 c
ATOM 13169 CD2 PHE D 8 52 719 -3 582 40 175 1 00 44 52 c
ATOM 13170 CE1 PHE D 8 0 304 -4 252 39 039 I 00 48 c
ATOM 13171 CE2 PHE D 98 51 794 -4 330 40 883 1 0 49 88 c
ATOM 13172 C PHE D 8 50 586 -4 663 40 314 1 00 48 95 c
ATOM 1317 3 N HIS D 99 55 522 -1 881 35 744 I 00 60 7 N
ATOM 13174 CA S D 99 56 341 --1 003 3 909 1 00 64 76 C
ATOM 13175 c HIS D 99 55 902 -1 067 33 458 1 00 62 55 c
ATOM 1317 6 0 S D 99 55 92 3 -0 060 .32 751 I 00 2 02 0
ATOM 13177 CB HIS D 99 57 823 --1 374 35 007 1 00 69 0 c
ATOM 13178 CG H D 99 58 452 -0 2 36 30 7 1 00 75 42 c
ATOM 1317 9 D1 HIS D 99 58 742 0 315 36 635 1 00 76 58
ATOM 13180 CD2 HIS D 99 58 834 --1 743 37 368 1 00 77 8 C
ATOM 13181 C HIS D 99 59 279 0 353 37 842 1 0 8 87 C
ATOM 13182 E2 H S D 99 59 348 -0 882 38 309 1 00 83 27
ATOM 13183 N ARG D 100 55 5 7 -2 265 33 017 I 00 62 04 N
ATOM 13184 CA AP.G D 100 5 088 -2 460 31 64 1 0 62 66 C
ATOM 13185 c ARG D 100 53 681 -1 899 31 462 1 00 57 11 c
ATOM 13186 0 ARG D 100 3 314 -1 4 2 30 392 I 00 5 2 0
ATOM 13187 CB ARG D 100 55 151 --3 941 31 260 1 00 58 7 c
ATOM 13188 CG ARG D 100 56 548 -4 389 30 814 1 00 3 38 c
ATOM 13189 CD ARG D 100 56 596 -5 868 .30 420 I 00 5 49 c
ATOM 13190 ME ARG D 100 56 608 --6 736 31 595 1 00 62 35
ATOM 3 1 C ARG D 100 55 721 -7 698 3 823 1 00 62 69 c
ATOM 13192 NH1 ARG D 100 5 762 -7 92 4 .30 952 I 00 66 .30 N
ATOM 13193 H ARG D 100 55 787 --8 441 32 911 1 00 58 57

ATOM 3 4 L D 101 52 902 -.1 98 32 2 9 1 00 55 2

ATOM 13195 CA LEU D 101 51 582 -1 408 32 546 1 00 53 06 c
ATOM 13196 C LEU D 101 51 668 0 107 32 352 1 00 58 77 C
ATOM 13197 O LEU D 101 51 090 0 666 31 407 1 0 57 0 O
ATOM 13198 CB LEU D 101 50 869 -1 738 33 855 1 00 49 22 c
ATOM 13199 CG LEU D 01 0 056 -3 021 33 787 I 00 50 73 c
ATOM 132 00 C LEU D 101 48 895 -2 996 34 760 1 0 47 32 c
ATOM 13201 CD2 LEU D 101 49 585 -3 292 32 383 1 00 47 14 c
ATOM 13202 N GLU D 102 2 435 0 762 33 218 I 00 55 29 N
ATOM 132 03 CA GLU D 102 52 455 2 210 33 245 1 00 58 40 C
ATOM 132 04 C GLU D 102 53 283 2 742 32 075 1 00 62 44 C
ATOM 13205 O GLU D 102 53 547 3 934 3 967 I 00 66 3 0
ATOM 13206 CB GLU D 102 52 974 2 711 34 599 1 00 58 82 c
ATOM 13207 CG GLU D 102 52 305 2 014 35 838 1 00 63 84 c
ATOM 132 08 CD GLU D 102 50 769 2 224 35 969 1 00 67 10 c
ATOM 13209 OE1 GLU D 102 50 363 3 338 36 406 1 00 7 53 0
ATOM 13210 OE2 GLU D 102 49 970 1 281 3 664 1 0 52 0
ATOM 13211 GLU D 103 53 621 1 855 31 149 1 00 52 23
ATOM 13212 CA. GLU D 103 4 444 2 231 30 014 I 00 5 27 C
ATOM 13213 C GLU D 103 53 779 1 878 28 707 1 0 47 02 C
ATOM 13214 O GLU D 103 54 293 2 198 27 632 1 00 55 73 0
ATOM 13215 CB GLU D 103 55 798 1 20 30 2 3 I 00 64 2 c
ATOM 13216 CG GLU D 103 56 922 2 140 29 347 1 00 67 42 c
ATOM 13217 CD GLU D 103 58 211 1 348 29 514 1 00 70 10 c
ATOM 13218 OE1 GLU D 103 58 50 0 239 .30 086 I 00 72 64 0
ATOM 13219 OE2 GLU D 103 59 269 1 823 29 046 1 00 69 8 0
ATOM 13220 SER D 104 52 637 1 204 28 808 1 00 48 59
ATOM 13221 CA SER D 104 5 957 0 620 27 638 I 00 40 9 c
ATOM 13222 C SER D 104 51 820 1 587 26 495 1 00 47 c
ATOM 13223 O SER D 104 5 862 1 81 25 344 1 00 44 76 0
ATOM 13224 CB SER D 104 50 585 0 100 28 037 1 00 45 99 c
ATOM 13225 OG SER D 104 49 783 1 108 28 67 3 1 00 51 51 0
ATOM 13226 O P E D 105 52 .32 4 4 756 23 814 1 0 4 99 0
ATOM 13227 PHE D 105 51 672 2 879 26 821 1 00 48 49
ATOM 13228 CA. PHE D 05 3 3 92 7 25 8 I 00 43 46 c



ATOM 13229 c PHE D 105 52 488 4 325 24 973 1 00 47 90 c
ATOM 13230 CB PHE D 105 50 778 5 150 2 6 622 1 00 48 C

ATOM 132 31 CG PHE D 105 50 373 6 301 25 761 1 0 49 27 c
ATOM 132 32 C D 2 PHE D 105 51 293 7 262 2 5 392 1 00 48 47 c
ATOM 13233 GDI PHE D 105 49 038 6 448 25 354 1 00 50 7 c
ATOM 132 34 CE2 PHE D 105 50 888 8 345 24 601 1 0 53 16 c
ATOM 13235 CE1 PHE D 105 48 636 7 51 24 565 1 00 0 63 c
ATOM 13236 C PHE D 105 49 560 8 464 24 183 1 00 49 30 c
ATOM 132 37 O LE D 106 54 938 2 513 23 627 1 00 52 62 0

ATOM 13238 LEU D 106 53 681 4 196 25 559 1 00 47 60
ATOM 13239 CA LEU D 06 54 92 6 4 559 24 892 1 00 50 30 c
ATOM 13240 C LEU D 106 55 199 3 727 23 643 1 00 55 57 c
ATOM 13241 CB LEU D 106 56 098 4 391 25 845 1 00 57 39 c
ATOM 13242 CG LEU D 106 56 157 5 376 2 6 995 1 00 0 35 c
ATOM 13243 CD1 LEU D 106 57 518 5 278 27 662 1 00 61 49 c
ATOM 13244 CD2 LEU D 106 5 904 6 762 2 6 473 1 0 50 37 c
ATOM 13245 O VAL D 107 57 942 2 770 22 932 1 00 55 90 0
ATOM 3 46 N VAL D 107 55 730 4 399 22 62 0 1 00 53 98

ATOM 13247 CA VAL D 107 56 298 3 780 21 433 1 0 55 72 c
ATOM 13248 c VAL D 107 57 411 2 762 21 810 1 00 60 c
ATOM 3 49 CB VAL D 107 56 82 6 4 892 20 483 1 00 60 05 c
ATOM 13250 CGI VAL D 107 57 748 4 364 19 378 1 00 69 12 c
ATOM 13251 CG2 VAL D 107 55 2 5 620 19 859 1 00 54 92 c
ATOM 132 52 O GLU D 108 60 633 1 145 22 578 1 00 5 16 0

ATOM 132 53 GLU D 108 57 723 1 849 20 894 1 00 62 5
ATOM 32 4 CA GLU D 108 58 753 0 832 144 1 00 6 42 c
ATOM 13255 C GLU D 108 60 087 1 463 21 527 1 00 5 45 c
ATOM 13256 CB GLU D 108 58 9 --0 061 19 920 1 00 3 78 c
ATOM 13257 CG GLU D 108 59 609 -.1 367 20 196 1 00 72 c
ATOM 13258 CD GLU D 108 59 513 -2 323 19 015 1 00 80 49 c
ATOM 13259 OE1 GLU D 108 59 033 --1 901 17 930 1 00 73 0
ATOM 132 60 OE2 GLU D 108 59 921 -3 498 1 178 1 0 85 31 0

ATOM 13261 O GLU D 109 2 533 3 101 23 290 1 00 73 94 0
ATOM 13262 N GLU D 109 0 593 2 359 20 686 1 00 53 23

ATOM 132 63 CA GLU D 109 61 797 3 106 21 023 1 0 56 1 c
ATOM 13264 c GLU D 109 61 770 3 584 22 454 1 00 2 3 c
ATOM 13265 CB GLU D 109 1 972 4 3 20 128 1 00 66 36 c
ATOM 13266 CG GLU D 109 61 41 4 176 18 743 1 00 71 72 c
ATOM 132 67 CD GLU D 109 353 5 522 18 050 1 00 83 c
ATOM 13268 OE1 GLU D 09 60 522 5 688 17 123 1 00 0 76 0
ATOM 13269 OE2 GLU D 109 62 136 6 417 18 450 1 00 79 3 0

ATOM 13270 O A P D 110 60 638 4 603 2 6 348 1 00 70 68 0
ATOM 13271 ASP D 110 0 854 4 503 22 742 1 00 0 3

ATOM 13272 CA ASP D 110 0 811 5 170 24 035 1 00 61 83 c
ATOM 13273 C A S D 110 0 498 4 227 25 182 1 0 64 61 c
ATOM 13274 CB ASP D 110 59 783 6 306 24 016 1 00 0 81 c
ATOM 3 75 CG ASP D 110 59 94 6 7 215 22 820 1 00 64 1 c
ATOM 13276 OD1 A S D 110 0 612 6 815 21 837 1 0 66 0
ATOM 13277 OD2 ASP D 110 59 394 8 334 22 853 1 00 74 37 0

ATOM 3 78 O LYS D 1 2 183 1 531 25 825 1 00 64 85 0
ATOM 13279 LYS D 111 0 078 3 007 24 875 1 00 0 46

ATOM 13280 CA LYS D 111 59 821 2 046 25 940 1 00 3 0 c
ATOM 132 81 C LYS D 111 61 152 1 52 6 2 6 501 1 00 68 46 c
ATOM 13282 CB LYS D 111 58 935 0 894 25 446 1 00 62 10 c
ATOM 132 83 CG LYS D 58 179 0 192 2 6 574 1 00 60 c
ATOM 13284 C LYS D 111 57 091 -0 796 2 6 098 1 00 57 57 c
ATOM 13285 CE LYS D 111 56 190 --0 244 24 999 1 00 5 50 c
ATOM 13286 Z LYS D 54 744 -0 6 25 210 1 00 56 00
ATOM 13287 O LYS D 112 3 124 -1 411 2 9 378 1 00 72 2 0

ATOM 13288 LYS D 112 61 116 1 097 27 753 1 00 7 23
ATOM 13289 CA LYS D 112 2 299 0 652 28 458 1 0 65 56 c
ATOM 132 90 c LYS D 112 2 178 -0 819 28 856 1 00 71 58 c
ATOM 132 91 CB LYS D 112 62 533 1 506 2 9 701 1 00 64 05 c



ATOM 132 2 O HIS D 113 59 966 -2 836 26 627 1 00 59 85 O
ATOM 13293 HIS D 113 61 004 --1 395 28 624 1 00 8 61

ATOM 132 94 CA H S D 1 3 0 772 -2 808 28 877 1 0 6 38 C
ATOM 13295 c H S D 113 0 229 -3 491 27 645 1 00 0 55 c
ATOM 13296 CB HIS D 3 59 808 -3 014 30 037 I 00 64 0 c
ATOM 132 97 CG H S D 1 3 0 332 -2 537 31 350 1 0 65 0 c
ATOM 13298 D1 HIS D 113 60 828 -1 265 31 534 1 00 70 48
ATOM 13299 CD2 HIS D 3 0 432 -3 160 32 547 I 00 68 07 C
ATOM 13300 CE1 HIS D 113 61 208 --1 123 32 792 1 00 72 82 C
ATOM 13301 E2 HIS D 113 60 982 -2 260 33 428 1 00 74 06
ATOM 13302 O GLU D 4 57 349 -4 862 27 45 I 00 5 38 O
ATOM 13303 GLU D 114 0 094 -4 815 27 745 1 00 67 99
ATOM 13304 CA GLU D 114 59 555 -5 637 26 664 1 00 63 50 C
ATOM 13305 c GLU D 114 58 187 -5 100 26 277 1 00 57 50 c
ATOM 13306 CB GLU D 114 59 460 -- 7 108 27 084 1 00 0 11 c
ATOM 13307 O AP.G D 1 5 54 414 -4 262 24 567 1 0 54 2 0
ATOM 13308 ARG D 115 57 967 -4 924 24 980 1 00 55 07

ATOM 13309 CA. ARG D 5 56 828 -4 153 24 509 I 00 57 67 C
ATOM 13310 C ARG D 1 5 5 482 -4 868 24 728 1 0 63 6 C
ATOM 13311 CB ARG D 115 57 016 -3 795 23 035 1 00 51 73 c
ATOM 13312 CG ARG D 5 56 62 9 -4 880 22 043 I 00 54 2 c
ATOM 13313 CD ARG D 115 57 003 -4 418 20 63 1 00 61 62 c
ATOM 13314 E ARG D 115 56 576 -5 326 19 572 1 00 61 78
ATOM 13315 C ARG D 57 59 -6 496 9 320 I 00 98 C
ATOM 13316 1 ARG D 115 58 175 --6 907 20 073 1 00 65 61

ATOM 13317 ARG D 115 56 7 -7 264 8 328 1 00 64 68

ATOM 13318 O H S D 1 6 54 793 -6 983 27 731 I 00 61 5 O
ATOM 13319 HIS D 116 55 533 --6 140 25 116 1 00 55 7

ATOM 13320 CA H D 1 54 324 -6 905 25 402 1 00 54 69 C
ATOM 13321 c H S D 116 53 994 -6 688 26 864 1 00 0 24 c
ATOM 13322 CB HIS D 116 54 517 --8 392 25 013 1 00 58 8 c
ATOM 13323 CG H S D 1 6 54 798 -8 569 23 552 1 0 52 8 c
ATOM 13324 D1 H S D 116 56 066 -8 481 23 022 1 00 53 92

ATOM 13325 CD2 HIS D 1 6 3 961 -8 700 22 496 I 00 55 86 C
ATOM 1332 6 C H S D 1 6 56 002 -8 577 21 705 1 0 54 80 C
ATOM 13327 E2 HIS D 116 54 734 -8 710 21 359 1 00 49 21

ATOM 13328 O PRO D 2 8 5 -6 722 30 650 I 00 64 82 O
ATOM 13329 FRO D 117 52 833 --6 081 27 143 1 00 62 73
ATOM 13330 CA PRO D 117 52 681 -5 642 28 532 1 00 60 3 C
ATOM 13331 C PRO D 7 52 353 -6 758 29 505 I 00 0 83 C
ATOM 13332 CB FRO D 117 51 529 -4 616 28 458 1 00 58 00 C
ATOM 13333 CG PRO D 117 50 8 8 -4 908 27 201 1 00 55 19 c
ATOM 13334 CD PRO D 117 51 862 -5 435 26 244 1 00 59 21 c
ATOM 13335 O LE D 118 52 385 --9 852 31 71 1 00 6 53 0
ATOM 13336 LE D 1 8 51 554 -7 727 29 093 1 0 57 46
ATOM 13337 CA ILE D 118 51 073 -8 694 30 073 1 00 59 69 c
ATOM 13338 C ILE D 8 2 159 -9 647 30 5 4 I 00 64 06 C
ATOM 13339 CB ILE D 1 8 49 92 6 -9 507 29 533 1 0 62 6 C
ATOM 13340 CGI ILE D 118 48 829 -8 562 29 035 1 00 53 95 c
ATOM 13341 CG ILE D 8 49 432 ~ 10 482 30 6 0 I 00 57 36 c
ATOM 13342 CD1 ILE D 118 47 527 --9 250 28 753 1 00 49 75 c
ATOM 13343 O PHE D 119 55 121 -9 408 28 498 1 00 7 26 0
ATOM 13344 N PHE D 9 52 814 - 0 247 29 525 I 00 3 48 N
ATOM 13345 CA PHE D 119 53 974 -11 095 29 767 1 00 64 74 C
ATOM 13346 C PHE D 1 55 203 - 0 464 29 1 3 1 00 67 88 C
ATOM 13347 CB PHE D 9 53 733 - 2 496 29 222 I 00 2 49 C
ATOM 13348 CG PHE D 119 52 456 -13 120 29 700 1 00 56 31 C
ATOM 13349 GDI PHE D 1 52 355 -13 6 30 982 1 00 56 52 c
ATOM 13350 C D 2 PHE D 119 51 358 -13 210 28 862 1 00 58 79 c
ATOM 13351 CEl PHE D 119 51 188 -14 7 31 418 1 00 56 87 c
ATOM 13352 CE2 P E D 1 9 50 185 -13 786 29 295 1 0 5 26 c
ATOM 13353 C PHE D 119 50 100 -1 280 30 574 1 00 50 29 c
ATOM 13354 O GLY D 120 57 902 -9 97 26 306 I 00 73 0



ATOM 13355 GLY D 120 56 346 --11 101 29 219 1 00 0 78 N
ATOM 13356 CA GLY D 120 57 517 --10 518 28 604 1 00 8 22 C
ATOM 13357 C GL D 120 57 554 -10 823 27 130 1 0 6 73 C
ATOM 13358 O AS D 121 55 022 --12 574 25 041 1 00 58 74 0
ATOM 13359 N ASM D 121 7 74 2 049 26 797 I 00 70 0 N
ATOM 133 60 CA AS D 12 57 384 -12 561 25 454 1 0 67 0 c
ATOM 13361 c ASN D 121 56 154 -12 447 24 577 1 00 56 10 c
ATOM 133 62 CB ASN D 121 7 835 - 4 022 25 5 3 I 00 55 5 c
ATOM 133 63 N 1LE D 122 56 406 -12 233 23 299 1 00 52 8 N
ATOM 13364 CA ILE D 122 55 375 -12 273 22 292 1 00 2 07 c
ATOM 13365 C LE D 122 5 62 6 - 3 604 22 225 I 00 58 47 c
ATOM 13366 O LE D 122 53 486 -13 638 21 780 1 00 59 30 0
ATOM 13367 CB ILE D 122 55 960 - 984 20 9 8 1 00 52 86 c
ATOM 13368 CGI ILE D 122 5 833 -11 704 19 924 1 00 50 86 c
ATOM 13369 CG2 ILE D 122 56 845 -13 159 20 469 1 00 57 0 c
ATOM 13370 C ILE D 122 5 291 - 44 8 604 1 0 56 3 c
ATOM 13371 VAL D 123 55 239 -14 704 22 655 1 00 59 70 N
ATOM 13372 CA. VAL D 123 4 576 - 6 006 22 5 8 I 00 56 40 C
ATOM 13373 C VAL D 123 53 460 - 6 53 23 546 1 0 56 83 C
ATOM 13374 O VAL D 123 52 369 - 6 1 23 247 1 00 57 55 O
ATOM 13375 CB VAL D 123 55 57 - 7 2 22 674 I 00 62 2 c
ATOM 13376 CGI VAL D 123 54 799 -18 521 22 896 1 00 53 88 c
ATOM 13377 CG2 VAL D 123 56 486 - 7 337 21 458 1 00 55 90 c
ATOM 13378 N A D 124 53 755 - 769 24 774 I 00 5 32 N
ATOM 13379 CA A D 124 52 760 -15 797 25 828 1 00 63 04 c
ATOM 13380 C ASP D 124 5 622 -14 784 25 538 1 00 63 7 c
ATOM 13381 O ASP D 124 50 445 - 084 25 745 I 00 5 0
ATOM 13382 CB ASP D 124 53 427 -1 503 27 171 1 00 64 c
ATOM 13383 CG ASP D 124 54 802 - 156 27 296 1 00 70 04 c
ATOM 13384 OD1 ASP D 124 5 825 -17 350 27 644 1 00 77 65 0
ATOM 13385 OD2 ASP D 124 55 847 -1 487 27 054 1 00 61 08 0
ATOM 13386 GL D 125 51 995 -13 606 25 035 1 0 60 03
ATOM 13387 CA GLU D 125 51 059 -12 528 24 729 1 00 0 97 c
ATOM 13388 C GLU D 125 49 985 - 2 983 23 747 I 00 73 C
ATOM 13389 O GL D 125 48 783 -12 919 24 033 1 0 59 43 O
ATOM 13390 CB GLU D 125 51 808 - 318 24 148 1 00 57 c
ATOM 133 91 CG GLU D 125 210 -9 950 24 5 I 00 52 85 c
ATOM 13392 CD GLU D 125 51 496 -9 558 25 961 1 00 0 0 c
ATOM 133 93 O GLU D 125 52 381 - 0 186 26 585 1 00 67 47 0
ATOM 13394 OE2 GLU D 25 50 848 -8 6 26 481 I 00 64 78 0
ATOM 13395 N VAL D 126 50 444 -13 445 22 590 1 00 3 56 N
ATOM 13396 CA VAL D 126 49 577 -13 947 535 1 00 58 8 C
ATOM 13397 c VAL D 126 48 707 -15 106 22 031 1 00 58 11 c
ATOM 13398 O VAL D 126 47 555 -1 238 21 626 1 00 59 79 0
ATOM 13399 CB VAL D 126 50 405 - 380 20 320 1 0 5 03 c
ATOM 134 00 CGI VAL D 126 49 546 -15 085 19 301 1 00 51 44 c
ATOM 134 01 CG VAL D 126 093 -13 165 691 I 00 52 8 c
ATOM 13402 ALA D 127 49 225 -15 906 955 1 0 5 06
ATOM 13403 CA ALA D 127 48 458 - 7 049 23 436 1 00 56 46 c
ATOM 134 04 C ALA D 127 47 385 - 6 599 24 412 I 00 56 3 c
ATOM 134 05 O ALA D 127 46 324 -17 221 24 518 1 00 57 06 0
ATOM 13406 CB ALA D 127 49 375 - 8 098 24 088 1 00 2 22 c
ATOM 13407 N TYR D 128 47 661 - 523 25 38 I 00 53 73 N
ATOM 134 08 CA TYR D 128 46 640 -14 909 25 976 1 00 5 56 c
ATOM 13409 C TYR D 128 45 446 -14 397 25 156 1 00 49 77 c
ATOM 13410 O TYR D 128 44 286 - 4 664 25 461 I 00 49 0 0
ATOM 13411 CB TYR D 128 47 237 -13 752 26 778 1 00 59 28 c
ATOM 13412 CG TYR D 128 46 190 -12 982 27 564 1 00 55 47 c
ATOM 13413 CD1 TYR D 128 45 689 -13 481 28 764 1 00 55 61 c
ATOM 13414 CD2 TYR D 128 45 691 -11 775 27 096 1 00 53 8 c
ATOM 13415 C TYR D 128 44 715 -12 784 29 478 1 0 55 1 c
ATOM 13416 CE2 TYR D 128 44 722 -11 075 27 806 1 00 53 21 c
ATOM 13417 c TYR D 128 44 252 - 583 28 997 I 00 54 45 c



ATOM 1 3 4 1 8 OH TYR D 1 2 8 4 3 2 9 1 - 0 8 9 4 2 9 7 0 5 1 0 0 5 7 1 O

ATOM 1 3 4 1 9 HI S D 1 2 9 4 5 7 5 2 - 1 3 6 6 1 2 4 1 0 5 1 0 0 4 8 7 5

ATOM 1 3 4 2 0 CA H S D 1 2 9 4 4 7 2 - 1 3 002 2 3 3 3 8 1 0 5 5 C

ATOM 1 3 4 2 1 c HIS D 1 2 9 4 3 8 5 7 - 3 9 7 7 2 2 5 8 3 1 0 0 5 4 7 4 c
ATOM 1 3 4 2 2 O HI S D 1 2 9 4 2 7 4 5 - 1 3 6 2 5 2 2 1 6 3 I 0 0 4 9 2 4 0

ATOM 1 3 4 2 3 CB H S D 1 2 9 4 5 3 4 0 - 1 9 9 9 3 7 4 1 0 4 6 6 6 c
ATOM 1 3 4 2 4 CG H S D 1 2 9 4 5 560 - 0 6 5 4 2 2 9 8 7 1 0 0 3 1 c
ATOM 1 3 4 2 5 D1 HI S D 1 2 9 4 6 7 9 2 - 1 0 0 3 3 2 3 0 0 8 I 0 0 9 9 N
ATOM 1 3 4 2 6 CD2 HI S D 1 2 9 4 4 7 0 3 - 9 8 1 2 3 6 1 2 1 0 0 5 5 8 7 C

ATOM 1 3 4 2 7 CE1 H S D 1 2 9 4 6 6 8 3 - 8 8 6 5 2 3 6 1 7 1 0 0 5 3 1 1 c
ATOM 1 3 4 2 8 NE2 S D 2 9 4 5 4 2 3 - 8 7 0 3 2 3 9 8 4 I 0 0 5 7 4 N

ATOM 1 3 4 2 9 GLU D 1 3 0 4 4 3 6 5 - 1 5 2 0 2 2 2 4 2 0 1 0 0 5 1 3
ATOM 3 4 3 0 CA GUI D 1 3 0 4 3 6 7 9 - 2 6 2 6 3 4 1 0 0 4 8 8 6 C
ATOM 1 3 4 3 1 c GLU D 1 3 0 4 2 7 7 4 - 7 0 4 2 2 2 5 2 6 1 0 0 4 7 7 1 c
ATOM 1 3 4 3 2 O GLU D 1 3 0 6 4 9 - 1 7 3 5 5 2 2 1 5 7 1 0 0 4 8 7 0
ATOM 1 3 4 3 3 CB GL D 1 3 0 4 4 6 7 9 - 7 1 0 1 2 0 9 0 8 1 0 5 7 9 6 c
ATOM 1 3 4 3 4 CG GLU D 1 3 0 4 4 2 2 2 - 7 5 7 1 1 9 5 3 8 1 0 0 6 1 0 5 c
ATOM 1 3 4 3 5 CD GLU D 3 0 4 4 8 2 - 6 7 4 3 8 4 2 7 I 0 0 8 c
ATOM 1 3 4 3 6 O GLU D 1 3 0 4 5 9 6 6 - 7 032 7 9 9 6 1 0 7 2 4 5 0
ATOM 1 3 4 3 7 OE2 GLU D 1 3 0 4 4 1 4 3 - 7 9 5 1 7 9 7 5 1 0 0 7 9 3 9 0

ATOM 1 3 4 3 8 N LYS D 3 1 4 3 2 4 6 - 7 3 9 5 2 3 7 I 0 0 4 9 9 8 N
ATOM 1 3 4 3 9 CA LYS D 1 3 1 4 2 3 5 8 - 1 8 0 0 2 4 6 6 9 1 0 0 4 8 4 6 C

ATOM 1 3 4 4 0 c LYS D 1 3 1 4 1 3 4 0 - 7 0 3 1 2 5 1 9 3 1 0 0 4 9 7 5 c
ATOM 1 3 4 4 1 0 LYS D 3 1 4 0 3 - 7 3 2 2 5 4 4 9 I 0 0 5 1 3 2 0

ATOM 1 3 4 4 2 CB LYS D 1 3 1 4 3 1 4 6 - 1 8 6 6 6 2 5 8 3 9 1 0 0 4 3 2 6 c
ATOM 1 3 4 4 3 TYR D 3 2 4 7 7 9 - 5 7 7 2 2 5 3 6 7 1 0 0 4 5 8

ATOM 1 3 4 4 4 CA TYR D 3 2 4 0 9 4 2 - 4 7 0 5 2 5 9 7 5 I 0 0 5 3 5 8 c
ATOM 1 3 4 4 5 C TYR D 1 3 2 4 0 8 0 9 - 1 3 4 5 9 2 5 1 1 7 1 0 0 5 0 3 c
ATOM 3 4 4 6 O TYR D 3 2 4 4 4 - 1 2 4 3 2 2 5 4 2 9 1 0 0 5 2 7 0
ATOM 1 3 4 4 7 CB TYR D 1 3 2 4 1 5 0 8 - 1 4 2 6 1 2 7 3 2 7 1 0 0 5 1 7 1 c
ATOM 1 3 4 4 8 CG TYR D 1 3 2 7 3 1 - 1 3 7 5 2 8 3 2 6 1 0 0 : 0 3 c
ATOM 1 3 4 4 9 C TYR D 3 2 4 0 6 7 0 - 1 5 8 9 4 2 9 0 4 5 1 0 4 9 0 c
ATOM 1 3 4 5 0 C D 2 TYR D 1 3 2 4 3 0 1 5 - 5 8 9 3 2 8 560 1 0 0 5 3 8 3 c
ATOM 1 3 4 5 1 CE1 TYR D 1 3 2 4 0 8 6 4 - 6 8 9 3 2 9 9 6 9 I 0 0 5 6 c
ATOM 1 3 4 5 2 CE2 TYR D 3 2 4 3 2 2 - 6 8 9 2 2 9 4 8 4 1 0 4 7 c
ATOM 1 3 4 5 3 C TYR D 1 3 2 4 2 1 4 2 - 7 3 9 7 3 0 1 8 3 1 0 0 5 5 9 9 c
ATOM 1 3 4 5 4 OH TYR D 1 3 2 4 2 3 0 9 - 1 8 4 0 1 3 1 0 8 I 0 0 5 6 9 0 0
ATOM 1 3 4 5 5 O FRO D 1 3 3 3 9 6 8 6 - 9 9 8 7 2 3 4 6 4 1 0 0 4 7 8 8 0
ATOM 3 4 5 PRO D 1 3 3 4 0 0 3 1 - 1 3 5 3 5 2 4 032 1 0 0 4 9

ATOM 13457 CA PRO D 3 3 3 9 9 7 - 1 2 3 6 0 2 3 4 9 I 0 0 4 5 2 0 c
ATOM 1 3 4 5 8 C FRO D 1 3 3 3 9 3 3 0 - 1 1 1 0 5 2 3 8 4 9 1 0 0 4 7 0 c
ATOM 3 4 5 CB PRO D 1 3 3 3 8 9 9 3 - 2 8 4 9 2 2 0 8 1 0 0 4 7 4 8 c
ATOM 1 3 4 60 CG PRO D 1 3 3 3 8 9 4 6 - 1 4 3 5 7 2 2 1 6 1 1 0 0 4 6 0 1 c
ATOM 1 3 4 6 1 CD FRO D 1 3 3 3 9 1 5 4 - 1 4 6 4 4 2 3 6 1 0 0 4 5 3 c
ATOM 1 3 4 6 2 O THR D 1 3 4 3 8 5 3 4 - 1 4 7 9 2 7 502 1 0 4 5 6 1 0

ATOM 1 3 4 6 3 THR D 1 3 4 3 8 4 8 2 - 1 2 6 4 2 4 8 5 9 1 0 0 3 8 4 7

ATOM 1 3 4 6 4 CA. THR D 3 4 3 8 0 9 5 - 1 0 0 9 7 2 5 6 4 2 I 0 0 4 5 8 c
ATOM 1 3 4 6 5 C T R D 1 3 4 3 8 3 5 - 1 0 3 4 2 2 7 1 0 3 1 0 4 8 c
ATOM 1 3 4 6 6 CB THR D 1 3 4 3 6 5 9 1 - 9 7 1 2 5 4 9 5 1 0 0 4 5 3 7 c
ATOM 1 3 4 6 7 OG1 THR D 3 4 3 5 7 8 4 - 1 0 5 7 0 2 6 3 2 5 I 0 0 4 7 7 0
ATOM 1 3 4 6 8 CG2 THR D 1 3 4 3 6 1 3 3 - 9 7 60 2 4 0 2 2 1 0 0 3 8 4 1 c
ATOM 1 3 4 6 9 O ILE D 1 3 5 3 7 7 4 7 - 0 5 6 2 3 1 0 9 0 1 0 0 4 4 0 4 0
ATOM 1 3 4 7 0 N LE D 3 5 3 8 4 3 9 - 9 2 6 8 2 7 8 9 5 I 0 0 4 1 8 4 N

ATOM 1 3 4 7 1 CA ILE D 1 3 5 3 8 7 4 0 - 9 3 7 2 9 3 2 1 1 0 0 3 7 0 3 c
ATOM 3 4 7 2 C ILE D 1 3 5 3 7 6 - 0 0 8 5 2 9 9 9 6 1 0 0 3 9 2 5 c
ATOM 1 3 4 7 3 CB ILE D 3 5 3 8 9 3 6 - 7 9 2 2 2 9 9 4 I 0 0 4 6 8 6 c
ATOM 1 3 4 7 4 CGI ILE D 1 3 5 3 9 3 9 5 - 7 9 6 5 3 1 4 0 9 1 0 0 4 6 3 c
ATOM 1 3 4 7 5 CG2 ILE D 1 3 5 3 7 6 6 3 - 7 0 8 0 2 9 7 9 7 1 0 0 4 2 c
ATOM 1 3 4 7 6 CD1 ILE D 1 3 5 4 0 8 3 7 - 8 3 6 2 3 1 5 9 8 1 0 0 2 5 8 c
ATOM 1 3 4 7 7 TYR D 1 3 6 3 6 4 6 8 - 1 0 1 5 8 2 9 3 3 0 1 0 0 4 3 7 6
ATOM 1 3 4 7 8 CA TYR D 1 3 6 3 2 9 8 - 1 0 7 9 3 2 9 9 1 0 4 8 c
ATOM 1 3 4 7 9 c TYR D 1 3 6 3 5 4 3 7 - 1 2 3 3 7 2 9 8 7 8 1 0 0 4 4 4 6 c
ATOM 1 3 4 8 0 O TYR D 3 6 3 4 9 6 3 - 1 3 0 5 1 3 0 7 8 8 I 0 0 4 2 2 0



ATOM 134 81 CB TYR D 136 34 018 --10 304 29 196 1 00 44 19 c
ATOM 13482 CG TY D 136 33 793 --8 806 29 389 1 00 47 4 c
ATOM 134 83 G TYR D 136 33 370 -8 309 30 614 1 0 42 69 c
ATOM 134 84 CD2 TYR D 136 34 040 -7 897 28 361 1 00 43 07 c
ATOM 13485 CE1 TYR D 36 33 200 -6 974 30 8 9 I 00 42 88 c
ATOM 13486 CE2 TYR D 136 33 856 -6 541 28 552 1 0 43 5 c
ATOM 13487 C TYR D 136 33 439 -6 085 29 796 1 00 46 32 c
ATOM 134 88 OH TYR D 36 33 253 -4 739 30 036 I 00 45 40 0
ATOM 13489 S D 137 36 095 -12 832 28 834 1 00 44 68

ATOM 13490 CA HIS D 137 36 498 --14 255 28 791 1 00 48 25 c
ATOM 134 91 C D 137 37 339 - 4 559 30 025 I 00 43 48 c
ATOM 13492 O HIS D 137 36 990 -15 425 30 791 1 00 46 15 0
ATOM 134 93 CB H D 137 37 262 -14 583 27 514 1 00 40 c
ATOM 13494 CG HIS D 137 36 415 - 571 26 283 1 00 43 70 c
ATOM 13495 D1 HIS D 137 36 199 -13 430 25 535 1 00 44 84

ATOM 13496 CD2 H S D 137 3 736 -15 562 25 663 1 0 40 74 c
ATOM 13497 CE1 H S D 137 35 417 -13 719 24 513 1 00 42 91 c
ATOM 13498 E HIS D 137 35 20 -15 005 24 570 I 00 52 42 N
ATOM 13499 LE D 138 38 399 -13 785 30 250 1 0 46 04

ATOM 13500 CA LEU D 138 39 242 - 3 961 31 437 1 00 48 66 c
ATOM 13501 C LEU D 38 38 443 -13 929 32 7 6 I 00 47 79 c
ATOM 13502 O LE D 138 38 606 -14 777 33 592 1 00 53 02 0
ATOM 13503 CB LEU D 138 40 328 -12 896 31 501 1 00 43 77 c
ATOM 13504 CG LEU D 138 4 284 - 3 002 32 686 I 00 51 4 c
ATOM 13505 CD1 LEU D 138 41 743 -14 453 32 877 1 00 50 45 c
ATOM 13506 CD2 LEU D 138 42 504 -12 072 32 50 1 00 45 72 c
ATOM 13507 N ARG D 39 37 558 - 2 955 32 804 I 00 50 00 N
ATOM 13508 CA ARG D 139 36 825 -12 714 34 025 1 00 50 8 C
ATOM 13509 C ARG D 139 35 922 -13 882 34 370 1 00 46 43 C
ATOM 13510 O ARG D 139 35 951 -1 363 35 500 1 00 51 44 O
ATOM 13511 CB ARG D 139 36 010 -11 413 33 918 1 00 45 c
ATOM 13512 CG ARG D 139 36 852 -10 40 34 004 1 0 48 78 c
ATOM 13513 CD ARG D 139 36 060 -8 850 33 636 1 00 39 41 c
ATOM 13514 NE ARG D 39 34 798 -8 725 34 358 I 00 43 7 N
ATOM 13515 C ARG D 139 34 201 -7 556 34 642 1 0 53 5 C
ATOM 13516 H1 ARG D 139 34 762 -6 410 34 261 1 00 40 25
ATOM 13517 ARG D 39 33 044 -7 52 7 35 3 I 00 45 96 N
ATOM 13518 LYS D 140 35 100 -14 327 33 431 1 00 46 44
ATOM 13519 CA LYS D 140 34 251 -15 478 33 736 1 00 52 0 C
ATOM 13520 C LYS D 40 35 090 - 6 7 34 096 I 00 51 0 C
ATOM 13521 O LYS D 140 34 742 -17 456 3 015 1 00 50 88 O
ATOM 13522 CB LYS D 140 33 330 -15 80 32 570 1 00 49 66 C
ATOM 13523 CG LYS D 140 32 -1 779 32 924 1 00 47 31 c
ATOM 13524 CD LYS D 140 31 911 -17 636 31 725 1 00 33 c
ATOM 13525 CE LYS D 140 30 462 -18 07 31 794 1 0 55 46 c
ATOM 13526 LYS D 140 30 119 -18 708 33 119 1 00 0 76
ATOM 13527 N LYS D 14 36 206 - 6 9 33 387 I 00 52 7 N
ATOM 13528 CA LYS D 14 37 -18 034 33 67 1 0 52 8 C
ATOM 13529 c LYS D 141 37 593 - 7 996 35 117 1 00 57 68 c
ATOM 13530 0 LYS D 14 37 631 - 9 025 35 783 I 00 56 8 0
ATOM 13531 CB LYS D 141 38 306 -18 035 32 722 1 00 52 49 c
ATOM 13532 LEU D 142 37 937 - 809 35 617 1 00 53 15
ATOM 13533 CA LEU D 142 38 436 - 6 709 36 986 I 00 51 70 C
ATOM 13534 C LEU D 142 37 311 -16 795 37 999 1 00 53 5 C
ATOM 13535 O LEU D 142 37 554 - 849 39 193 1 00 52 05 O
ATOM 13536 CB LEU D 142 39 221 - 421 37 89 I 00 47 74 C
ATOM 13537 CG LEU D 142 40 381 -1 257 36 210 1 00 50 77 C
ATOM 13538 GDI LEU D 142 4 025 -13 885 36 350 1 00 44 39 C
ATOM 13539 C D 2 LEU D 142 41 427 -1 397 36 383 1 00 46 58 c
ATOM 13540 VAL D 143 36 075 -16 822 37 527 1 00 51 4

ATOM 13541 CA VAL D 143 34 957 - 7 026 38 439 1 0 54 78 C
ATOM 13542 c VAL D 143 34 602 -18 506 38 468 1 00 0 14 c
ATOM 13543 0 VAL D 143 34 089 - 9 024 39 464 I 00 59 3 0



ATOM 13544 CB VAL D 143 33 706 --16 182 38 028 1 00 59 8 c
ATOM 13545 CGI VAL D 143 32 551 --16 355 39 037 1 00 51 22 C
ATOM 13546 CG2 VAL D 143 34 074 -14 706 37 899 1 0 57 14 c
ATOM 13547 ASP D 144 3 901 --19 183 37 365 1 00 5 12

ATOM 13548 CA. ASP D 144 34 515 20 576 37 172 1 00 58 C

ATOM 13549 C AS D 144 3 542 -21 578 37 707 1 0 59 8 C
ATOM 13550 O ASP D 144 35 242 -22 332 38 619 1 00 57 27 O
ATOM 13551 CB ASP D 144 34 263 -20 826 35 695 1 00 57 23 c
ATOM 13552 CG A D 144 32 92 4 -20 298 35 256 1 00 59 76 c
ATOM 13553 OD1 ASP D 144 32 08 -2 0 083 36 147 1 00 74 0
ATOM 13554 OD2 ASP D 144 .32 707 -20 1 .34 037 1 00 3 47 0
ATOM 135 55 SEP. D 145 36 744 -21 557 37 134 1 00 58 4

ATOM 13556 CA SER D 145 37 852 -22 404 37 542 1 00 55 55 c
ATOM 13557 c SE D 145 38 051 -22 517 39 048 1 00 0 83 c
ATOM 13558 0 SER D 145 37 775 -21 576 39 791 1 00 3 28 0
ATOM 13559 CB SER D 145 39 150 -21 897 36 922 1 0 59 24 c
ATOM 135 60 OG SER D 145 38 934 -21 505 35 585 1 00 0 09 0
ATOM 135 61 O TH.R D 146 4 230 -23 938 4 780 1 00 57 64 0
ATOM 13562 THR D 146 38 517 -23 695 39 474 1 0 66 8

ATOM 13563 CA THR D 146 39 030 -2 3 916 40 822 1 00 62 79 c
ATOM 13564 C TH.R D 146 40 550 -23 960 40 755 1 00 58 4 c
ATOM 135 65 CB THR D 146 38 499 -2 5 209 1 449 1 00 56 89 c
ATOM 13566 OG1 THR D 146 38 557 -2 6 259 40 480 1 00 70 16 0
ATOM 13567 CG2 THR D 146 .37 062 -25 041 41 884 1 00 0 .32 c
ATOM 135 68 O A D 147 42 537 -21 866 40 469 1 00 71 61 0
ATOM 13569 A P D 147 4 071 -23 986 39 533 1 00 1 39
ATOM 13570 CA A P D 147 42 513 -23 958 .3 9 305 1 00 54 09 c
ATOM 13571 C ASP D 147 43 197 — '2 732 39 91 1 00 61 42 c
ATOM 13572 CB A P D 147 42 796 -24 018 37 802 1 00 73 c
ATOM 13573 CG ASP D 147 42 585 -2 5 419 37 215 1 00 68 8 c
ATOM 13574 OD2 ASP D 147 42 934 -25 620 36 027 1 00 6 80 0
ATOM 13575 OD1 AS D 147 42 064 -26 312 37 935 1 0 65 7 0
ATOM 13576 O LYS D 148 46 278 -21 148 38 174 1 00 52 73 0
ATOM 13577 N LYS D 148 44 518 -22 652 39 802 1 00 60 72

ATOM 13578 CA LYS D 148 45 272 -21 507 40 .303 1 0 58 c
ATOM 13579 c LYS D 148 45 704 -2 0 635 39 137 1 00 8 98 c
ATOM 13580 CB LYS D 148 46 496 - 969 4 105 1 00 c
ATOM 13581 CG LYS D 148 47 572 -20 913 1 333 1 00 62 28 c
ATOM 13582 CD LYS D 148 48 652 -21 407 42 30 7 1 00 67 8 c
ATOM 13583 CE LYS D 148 49 777 -20 .38 6 42 501 1 00 64 .38 c
ATOM 13584 Z LYS D 148 50 728 -20 775 43 595 1 00 3 24

ATOM 13585 O ALA D 149 47 50 7 -17 590 39 261 1 00 44 4 0
ATOM 13586 ALA D 149 45 447 -1 320 39 210 1 00 5 65
ATOM 13587 CA ALA D 149 45 697 -18 477 38 039 1 00 48 25 c
ATOM 13588 C ALA D 149 47 011 - 7 792 38 161 1 0 42 08 c
ATOM 13589 CB ALA D 149 44 590 -17 452 37 854 1 00 53 98 c
ATOM 13590 N ASP D 150 47 577 -17 420 37 027 1 00 36 7 N
ATOM 135 91 CA AS D 150 48 695 - 6 503 37 064 1 0 41 8 C
ATOM 13592 c ASP D 150 48 204 -1 227 37 744 1 00 51 56 c
ATOM 13593 0 ASP D 150 47 037 -14 838 37 610 1 00 50 82 0
ATOM 135 94 CB ASP D 150 49 239 -16 217 35 672 1 00 41 14 c
ATOM 13595 CG ASP D 150 50 474 -1 331 35 704 1 00 66 c
ATOM 13596 OD2 A P D 150 51 472 -15 691 .35 036 1 00 71 .32 0
ATOM 13597 OD1 ASP D 150 50 470 -14 294 36 417 1 00 57 76 0
ATOM 13598 L D 151 49 094 -14 599 38 499 1 00 1 69
ATOM 13599 CA L D 151 48 692 -13 559 .3 9 413 1 00 49 56 c
ATOM 13600 C LEU D 151 48 460 -12 289 38 601 1 00 57 83 c
ATOM 13601 O LEU D 151 47 569 - 504 38 904 1 00 2 24 0
ATOM 13602 CB LEU D 151 49 738 -13 342 40 494 1 00 47 74 c
ATOM 13603 CG LEU D 151 49 324 -12 409 41 632 1 00 53 59 c
ATOM 13604 C LEU D 151 48 197 -13 007 42 447 1 0 55 51 c
ATOM 13605 C D 2 LEU D 151 50 507 -12 124 42 520 1 00 0 74 c
ATOM 13606 N ARG D 152 49 259 -12 128 37 553 1 00 54 36



ATOM 13607 CA ARG D 152 4 9 095 --11 045 3 6 611 1 00 51 2 5 c
ATOM 13608 C ARG D 152 47 667 --10 965 3 6 069 1 00 59 40 C

ATOM 13609 O ARG D 152 47 107 - 9 878 3 933 1 0 59 57 O

ATOM 13610 CB ARG D 152 50 067 --11 202 3 5 460 1 00 52 42 c
ATOM 13611 CG ARG D 152 34 9 -10 468 35 697 I 00 0.1 c
ATOM 13612 C ARG D 152 5 459 -10 93 34 799 1 0 6 04 c
ATOM 13613 E ARG D 152 52 757 --12 338 35 074 1 00 7 5 9

ATOM 13614 C ARG D 152 3 714 -13 042 34 475 I 00 60 0 C

ATOM 13615 1 ARG D 152 5 48 9 -12 486 33 545 1 00 57 40

ATOM 13616 H 2 ARG D 152 5 3 877 - 4 310 3 807 1 00 82

ATOM 13617 N L D 153 47 07 9 - 2 1.14 35 764 I 00 5 68 N

ATOM 13618 CA LE D 153 45 727 -12 128 35 248 1 00 49 2 6 C

ATOM 13619 C L D 153 44 755 - 987 3 6 388 1 00 5.3 0 C

ATOM 13620 O LEU D 153 43 621 -11 53 6 3 6 181 1 00 58 3 O

ATOM 13621 CB LEU D 153 45 436 -13 408 34 466 1 00 46 c
ATOM 13622 CG LEU D 153 4 6 52 4 -13 729 33 443 1 0 50 99 c
ATOM 13623 CD1 LEU D 153 4 6 232 -15 032 32 672 1 00 42 47 c
ATOM 13624 CD2 LEU D 53 4 6 760 - 2 564 32 494 I 00 43 8 9 c
ATOM 13625 LE D 154 45 159 -12 371 37 590 1 0 40

ATOM 13626 CA ILE D 154 44 2 63 -12 124 38 699 1 00 47 2 c
ATOM 13627 C ILE D 54 44 78 -10 57 9 38 883 I 00 55 70 c
ATOM 13628 O ILE D 154 43 122 -10 021 3 9 132 1 00 51 10 0

ATOM 13629 CB ILE D 154 44 72 0 -12 813 3 9 970 1 00 49 08 c
ATOM 13630 CGI ILE D 154 44 467 - 4 .3.19 .3 9 853 I 00 58 62 c
ATOM 13631 CG2 ILE D 154 43 977 -12 264 1 183 1 00 50 40 c
ATOM 13632 GDI ILE D 154 44 994 -15 135 4 021 1 00 56 43 c
ATOM 13633 N TYR D 155 45 30 6 - 9 909 .38 697 I 00 53 0 6 N

ATOM 13634 CA TYR D 155 45 366 - 8 491 38 850 1 00 53 5 9 c
ATOM 13635 C TYR D 155 44 436 - 7 8 37 829 1 00 54 4 c
ATOM 13636 O TYR D 155 43 507 - 7 098 38 208 1 00 55 37 0

ATOM 13637 CB TYR D 155 4 6 795 - 7 971 38 682 1 00 50 04 c
ATOM 13638 CG TYR D 155 4 6 775 - 6 466 38 588 1 0 56 31 c
ATOM 13639 GDI TYR D 155 4 6 331 - 5 693 3 9 660 1 00 53 66 c
ATOM 13640 CD2 TYR D 55 47 2 7 - 5 8.12 37 406 I 00 58 2 9 c
ATOM 13641 C TYR D 155 4 6 2 62 - 4 32 3 3 9 565 1 0 49 0 c
ATOM 13642 CE2 TYR D 155 47 068 - 4 430 37 313 1 00 48 69 c
ATOM 13643 C TYR D 55 4 6 633 - 3 703 38 406 I 00 46 8 c
ATOM 13644 OH TYR D 155 4 6 577 -2 343 38 338 1 00 57 57 0

ATOM 13645 LEU D 156 44 684 - 8 078 3 6 548 1 00 46 2 9

ATOM 13646 CA LEU D 5 6 43 93 6 - 7 447 35 488 I 00 46 50 c
ATOM 13647 C LEU D 156 42 412 - 7 561 3 652 1 00 51 2 3 c
ATOM 13648 O LEU D 156 4 693 - 6 557 35 52 9 1 00 2 07 0

ATOM 13649 CB LEU D 15 6 44 373 - 8 012 34 158 1 00 41 7 9 c
ATOM 13650 CG LEU D 156 45 777 - 7 477 33 87 5 1 00 44 2 1 c
ATOM 13651 G LEU D 15 6 4 6 337 - 8 010 3 547 1 0 49 00 c
ATOM 13652 CD2 LEU D 15 6 4 5 789 - 5 967 33 87 9 1 00 45 11 c
ATOM 13653 N ALA D 57 4 92 4 - 8 753 35 967 I 00 49 N

ATOM 13654 CA ALA D 157 40 496 - 8 941 3 6 156 1 0 50 69 c
ATOM 13655 c ALA D 157 3 9 969 - 8 084 37 302 1 00 54 0 9 c
ATOM 13656 0 ALA D 57 38 84 - 7 564 37 242 I 00 53 88 0

ATOM 13657 CB ALA D 157 40 163 -10 388 3 6 408 1 00 38 1 c
ATOM 13658 LEU D 158 40 761 956 38 356 1 00 48 85

ATOM 13659 CA LEU D 158 40 317 - 7 180 .3 9 502 I 00 5 85 c
ATOM 13660 C LEU D 158 40 413 - 5 652 3 9 235 1 00 51 8 c
ATOM 13661 O LEU D 158 3 9 645 - 4 880 3 9 770 1 00 49 52 0

ATOM 13662 CB LEU D 158 4 2 - 7 570 40 747 I 00 54 62 c
ATOM 13663 CG LEU D 158 40 948 - 9 016 4 240 1 00 57 62 c
ATOM 13664 GDI LEU D 158 4 944 - 9 330 42 33 9 1 00 6.1 05 c
ATOM 13665 CD2 LEU D 158 3 9 536 ... y 325 1 714 1 00 5 3 6 c
ATOM 13666 ALA D 159 4 360 - 5 250 38 397 1 00 47 2 6

ATOM 13667 CA ALA D 15 9 41 617 -.3 864 38 105 1 0 45 57 c
ATOM 13668 c ALA D 15 9 40 505 - 3 333 37 211 1 00 53 04 c
ATOM 13669 0 ALA D 159 40 004 - 2 222 37 380 I 00 48 44 0



ATOM 13670 CB ALA D 159 42 960 -3 703 37 425 1 00 46 21 c
ATOM 13671 HIS D 160 40 7 -4 163 36 259 1 00 48 21

ATOM 13672 CA H S D 160 39 125 -3 823 3 295 1 0 43 2 C
ATOM 13673 c HIS D 160 37 816 -3 568 36 008 1 00 44 93 c
ATOM 13674 0 HIS D 0 37 08 -2 645 35 658 I 00 45 36 0

ATOM 13675 CB H S D 160 38 978 -4 941 34 296 1 0 37 50 c
ATOM 13676 CG HIS D 160 38 154 -4 593 33 106 1 00 37 20 c
ATOM 13677 D1 HIS D 0 36 842 -4 981 32 980 I 00 3 88 N
ATOM 13678 CD2 HIS D 160 38 464 --3 92 4 31 970 1 00 39 C
ATOM 13679 CE1 HIS D 160 36 382 -4 580 31 811 1 00 38 52 c
ATOM 13680 NE2 S D 0 .37 345 -3 934 3 80 I 00 3 .30 N
ATOM 13681 ME D 161 37 534 -4 392 37 010 1 00 45 35
ATOM 13682 CA MET D 1. 36 322 -4 254 37 803 1 00 41. 79 C
ATOM 13683 c ME D 161 36 373 -3 001 38 688 1 00 46 70 c
ATOM 13684 O MET D 161 3 353 --2 343 38 894 1 00 45 27 0
ATOM 13685 CB ME D 61 36 099 -5 487 38 668 1 0 43 c
ATOM 13686 CG ME D 161 35 797 -6 745 37 887 1 00 50 88 c
ATOM 13687 SD M D 1 36 0 6 -8 244 38 887 I 00 52 21. S
ATOM 13688 CE ME D 61 3 563 -9 503 37 697 1 0 49 83 c
ATOM 13689 ILE D 162 37 558 -2 67 6 39 199 1 00 42 02

ATOM 13690 CA. LE D 2 37 7 -1 487 40 0 8 I 00 46 . C
ATOM 13691 C ILE D 162 37 740 --0 194 39 185 1 00 39 24 C
ATOM 13692 O ILE D 162 37 231 0 809 39 608 1 00 48 50 O
ATOM 13693 CB ILE D 2 .3 9 024 -1 569 40 856 I 00 45 5 c
ATOM 13694 CGI ILE D 162 38 941 -- 2 696 1 876 1 00 49 1 c
ATOM 13695 CG2 ILE D 2 39 269 -0 289 4 584 1 00 47 86 c
ATOM 13696 CD1 ILE D 2 .37 654 -2 745 42 595 I 00 54 08 c
ATOM 13697 LYS D 163 38 347 --0 231 38 008 1 00 46
ATOM 13698 CA LYS D 163 38 512 0 94 6 37 184 1 00 42 32 C
ATOM 13699 c LYS D 163 37 178 1 349 36 528 1 00 45 47 c
ATOM 13700 O LYS D 163 36 94 3 2 525 36 246 1 00 47 0 0
ATOM 137 01 CB LYS D 163 39 589 0 722 36 107 1 0 37 41 c
ATOM 137 02 CG LYS D 163 40 303 2 031 35 682 1 00 41 24 c
ATOM 13703 CD LYS D 3 40 980 1 95 7 34 312 I 00 37 3 c
ATOM 13704 CE LYS D 163 41 892 3 50 34 086 1 0 33 c
ATOM 13705 LYS D 163 42 623 3 216 32 778 1 00 3 46
ATOM 137 06 N PHE D 4 36 3 8 0 363 36 309 I 00 42 7 N
ATOM 13707 CA PHE D 164 35 055 0 541 35 626 1 00 40 5 C
ATOM 137 08 C PHE D 164 33 990 -0 25 36 457 1 00 42 C
ATOM 13709 O PHE D 4 .33 481 -1 186 .3 6 I 00 45 2 O
ATOM 13710 CB PHE D 164 3 108 --0 044 34 214 1 00 38 56 C
ATOM 37 CG PHE D 164 36 257 0 492 33 384 1 00 42 77 c
ATOM 13712 CD1 PHE D 164 36 260 1 814 32 958 1 00 33 21 c
ATOM 13713 CD2 PHE D 164 37 339 --0 330 33 041 1 00 33 22 c
ATOM 13714 C P E D 64 37 .32 4 2 3 32 218 1 0 34 6 c
ATOM 13715 CE2 PHE D 164 38 394 0 149 32 315 1 00 29 57 c
ATOM 13716 C PHE D 4 38 397 1 451 3 878 I 00 38 90 c
ATOM 13717 O AP.G D 165 30 833 -0 897 39 409 1 0 45 43 0
ATOM 13718 ARG D 165 33 630 0 516 37 558 1 00 37 44

ATOM 13719 CA. ARG D 5 32 961 -0 210 38 608 I 00 37 7 . C
ATOM 13720 C ARG D 165 31 433 --0 248 38 563 1 00 44 94 C
ATOM 13721 CB ARG D 165 33 419 0 342 39 943 1 00 3 10 c
ATOM 13722 CG ARG D 5 .33 58 1 802 40 5 I 00 46 89 c
ATOM 13723 CD ARG D 165 33 459 2 152 1 604 1 00 45 78 c
ATOM 13724 E ARG D 165 33 44 7 3 591 4 814 1 00 . 52

ATOM 13725 C ARG D 5 .33 562 4 173 42 999 I 00 49 .38 c
ATOM 13726 H1 ARG D 165 33 696 3 441 44 096 1 00 50 86
ATOM 13727 ARG D 165 33 523 5 485 43 081 1 00 46 6
ATOM 13728 O GLY D 166 29 405 1 962 39 396 1 00 46 42 0
ATOM 13729 GLY D 166 30 800 0 401 37 586 1 00 39 21
ATOM 137 30 CA GLY D 66 29 .34 4 0 424 37 545 1 0 45 8 c
ATOM 137 31 c GLY D 166 28 712 1 387 38 557 1 00 46 08 c
ATOM 137 32 O HIS D 7 26 100 1 248 41. 053 I 00 55 75 0



ATOM 13733 HIS D 167 27 390 1 536 38 517 1 00 50 39

ATOM 13734 CA HIS D 167 2 6 744 2 663 39 223 1 00 46 0 C

ATOM 137 35 C H S D 167 2 6 200 2 390 40 6.17 1 0 47 56 C

ATOM 13736 CB H S D 167 2 5 619 3 226 38 373 1 00 42 7 c
ATOM 137 37 CG HIS D 7 24 460 2 302 38 204 I 00 44 C

ATOM 13738 D1 H S D 167 23 67 1 900 39 255 1 0 48 3
ATOM 13739 CD2 HIS D 167 2 3 936 1 72 5 37 099 1 00 46 86 c
ATOM 13740 CE1 HIS D 7 22 7 8 1 104 38 809 I 00 47 45 c
ATOM 13741 ME2 HIS D 167 22 861 0 973 37 505 1 00 45 53

ATOM 13742 O PHE D 168 2 3 613 4 620 43 773 1 00 2 02 0
ATOM 13743 N PHE D 8 25 847 3 470 4.1 306 I 00 48 .3 6 N

ATOM 13744 CA PHE D 168 25 385 3 427 42 684 1 00 44 73 C
ATOM 13745 C PHE D 8 23 948 3 9 4 42 8.19 1 00 0 08 C
ATOM 13746 CB PHE D 168 2 6 303 4 268 43 559 1 00 46 05 c
ATOM 13747 CG PHE D 168 27 666 3 721 43 664 1 00 47 7 c
ATOM 13748 CD2 P E D 68 28 0 2 917 44 735 1 0 46 73 c
ATOM 13749 CD1 PHE D 168 28 600 3 953 42 662 1 00 50 23 c
ATOM 137 50 CE PHE D 8 2 9 268 2 37 44 8 8 I 00 47 7 c
ATOM 137 51 C P E D 68 2 9 875 3 403 42 732 1 0 49 49 c
ATOM 13752 C PHE D 168 30 210 2 616 43 820 1 00 0 99 c
ATOM 13753 O LEU D 9 67 6 3 102 42 874 I 00 5 3.3 0
ATOM 137 54 LE D 169 23 111 3 550 41 855 1 00 49 25

ATOM 13755 CA LEU D 169 21 702 3 9 41 881 1 00 53 85 c
ATOM 13756 C LEU D 169 20 877 2 905 42 662 I 00 58 98 c
ATOM 13757 CB LEU D 169 21 147 4 060 40 461 1 00 47 96 c
ATOM 137 58 CG LEU D 9 9 5 5 028 39 559 1 00 49 52 c
ATOM 13759 CD1 LEU D 169 2 357 5 032 .38 48 I 00 46 24 c
ATOM 13760 CD2 LEU D 169 21 902 6 437 40 148 1 00 46 c
ATOM 137 61 O ILE D 170 22 791 0 361 45 231 1 00 55 75 0
ATOM 137 62 LE D 170 21 519 1 819 43 088 1 00 55 34

ATOM 13763 CA ILE D 170 20 851 0 798 43 888 1 00 5 55 c
ATOM 13764 C ILE D 170 21 587 0 632 45 207 1 0 56 47 c
ATOM 137 65 CB ILE D 170 20 772 -0 570 43 165 1 00 5 20 c
ATOM 13766 CGI ILE D 170 82 6 -0 5.10 4.1 98 I 00 53 67 c
ATOM 13767 CG2 ILE D 170 20 233 -1 650 44 089 1 0 60 09 c
ATOM 13768 CD1 ILE D 170 19 916 -1 738 41 116 1 00 43 75 c
ATOM 13769 O GLU D 17 839 -1 246 47 831 I 00 75 70 0
ATOM 13770 GLU D 171 20 858 0 833 46 300 1 00 62 33
ATOM 13771 CA GLU D 17 373 0 573 47 638 1 00 64 4 c
ATOM 137 72 C GLU D 171 20 982 -0 840 48 02 6 I 00 90 c
ATOM 137 73 CB GLU D 171 20 824 1 576 48 657 1 00 59 96 c
ATOM 13774 O GLY D 172 23 220 -3 779 47 556 1 00 7.3 0 0
ATOM 13775 GLY D 172 21 917 -1 599 48 566 1 00 58 81

ATOM 137 76 CA GLY D 172 21 567 --2 917 49 053 1 00 7 8 c
ATOM 13777 C GLY D 172 350 -4 030 48 .390 1 0 72 04 c
ATOM 13778 O ASP D 173 20 714 -7 394 47 544 1 00 78 40 0
ATOM 13779 N ASP D 173 22 04 -5 265 48 765 I 00 73 5 N

ATOM 13780 CA A S D 173 785 - 6 415 48 278 1 0 70 3 c
ATOM 13781 c ASP D 173 21 933 288 47 375 1 00 76 93 c
ATOM 137 82 CB ASP D 173 23 3 8 -7 229 49 450 I 00 74 09 c
ATOM 137 83 CG A D 173 24 435 --6 515 50 185 1 00 80 02 c
ATOM 13784 OD2 ASP D 173 24 675 - 6 820 51 375 1 00 75 98 0
ATOM 137 85 OD1 A P D 173 25 079 -5 64 6 49 558 I 00 80 4.1 0

ATOM 13786 O LEU D 174 23 605 -10 543 45 613 1 00 77 58 0
ATOM 137 87 LEU D 174 22 58 7 -7 905 46 403 1 00 77

ATOM 137 88 CA LEU D 174 2 918 -8 833 45 510 I 00 79 5 c
ATOM 13789 C LEU D 174 22 411 --10 257 45 1 00 78 66 c
ATOM 137 90 CB LEU D 174 22 152 -8 433 44 055 1 00 75 c
ATOM 13791 CG LEU D 174 21 618 ... y 457 43 060 1 00 77 2 c
ATOM 13792 CD1 LEU D 174 20 416 --8 894 42 343 1 00 77 74 c
ATOM 137 93 CD2 LEU D 174 708 - 9 867 42 083 1 0 76 45 c
ATOM 137 94 O A S D 175 21 083 --13 067 44 005 1 00 72 15 0
ATOM 137 95 N ASM D 175 2 496 - 145 46 2 9 I 00 78



ATOM 13796 CA AS D 175 21 82 6 --12 559 46 203 1 00 77 72 c
ATOM 137 97 C ASM D 175 22 002 --13 134 44 814 1 00 74 58 C
ATOM 137 98 CB AS D 175 20 745 -13 358 46 934 1 0 80 7 c
ATOM 13799 CG ASN D 175 20 431 --12 808 48 298 1 00 87 1 c
ATOM 13800 OD1 ASN D 175 2 187 -12 001 48 850 1 00 92 2 0
ATOM 13801 ND2 AS D 175 1 304 -13 247 48 864 1 0 83 49 N
ATOM 13802 O PRO D 176 22 268 -16 378 42 333 1 00 8 1 O
ATOM 13803 N PRO D 76 23 178 -13 725 44 538 1 00 79 7 N
ATOM 13804 CA PRO D 176 23 337 -14 474 43 291 1 00 74 31 C
ATOM 13805 c PRO D 176 22 505 -1 744 43 358 1 00 76 79 c
ATOM 13806 CB PRO D 176 24 823 -14 784 43 255 1 00 77 23 c
ATOM 13807 CG PRO D 176 25 193 -14 872 44 696 1 00 77 36 c
ATOM 13808 CD PRO D 176 24 359 -13 859 45 409 1 00 77 86 c
ATOM 13809 O ASP D 177 19 608 -17 67 6 42 949 1 00 83 23 0
ATOM 13810 N ASP D 177 22 079 -16 105 44 566 1 00 73 18 N
ATOM 13811 CA AS D 177 21 067 - 7 134 44 782 1 0 80 67 c
ATOM 13812 c ASP D 177 19 860 -16 907 43 881 1 00 81 00 c
ATOM 13813 CB ASP D 177 20 599 -17 139 46 242 1 00 88 38 c
ATOM 13814 CG AS D 177 21 384 -18 101 47 123 1 0 93 69 c
ATOM 13815 OD1 ASP D 177 22 515 -18 481 46 747 1 00 2 69 0
ATOM 13816 OD2 ASP D 177 20 861 -18 459 48 206 1 00 94 31 0
ATOM 13817 O AS D 178 18 270 -14 057 1 616 1 00 76 53 0
ATOM 13818 ASN D 178 19 119 -1 843 44 183 1 00 78 87 N
ATOM 13819 CA ASN D 178 7 894 -15 498 43 477 1 00 75 77 C
ATOM 13820 C AS D 178 18 154 -15 215 42 016 1 00 72 72 C
ATOM 13821 CB ASN D 178 17 232 -14 282 44 123 1 00 76 33 C
ATOM 13822 CG ASN D 178 7 150 -14 400 45 624 1 00 78 23 c
ATOM 13823 OD1 ASN D 178 17 049 -1 502 46 160 1 00 79 40 0
ATOM 13824 ND2 ASN D 178 17 190 -13 261 46 31 7 1 00 77 58 N
ATOM 13825 O SER D 179 18 051 -17 017 37 693 1 00 87 O
ATOM 13826 N SEP. D 179 18 227 -16 276 1 223 1 00 74 81 N
ATOM 13827 CA SER D 179 18 667 - 6 172 39 837 1 0 74 88 C
ATOM 13828 c SER D 179 17 742 -16 893 38 873 1 00 72 21 c
ATOM 13829 CB SER D 179 20 079 -16 734 39 702 1 00 72 32 c
ATOM 13830 OG SER D 179 20 105 -18 092 40 101 1 0 75 0
ATOM 13831 ASP D 180 16 619 -17 381 39 380 1 00 75 30 N
ATOM 13832 CA. ASP D 180 5 7 -18 179 38 563 1 00 78 25 C
ATOM 13833 C ASP D 180 14 323 -17 571 38 606 1 00 74 51 C
ATOM 13834 O ASP D 180 13 559 -17 861 39 518 1 00 73 54 O
ATOM 13835 CB A D 180 5 700 -19 633 39 056 1 00 74 71 C
ATOM 13836 CG ASP D 180 14 987 -20 574 38 104 1 00 77 39 c
ATOM 13837 OD1 ASP D 180 13 861 -20 259 37 670 1 00 78 18 0
ATOM 13838 OD2 ASP D 180 15 557 -21 639 37 788 1 00 84 71 0
ATOM 13839 N VAL D 181 14 002 -16 745 37 610 1 00 72 66 N
ATOM 13840 CA VAL D 181 12 769 -15 966 37 627 1 0 68 61 c
ATOM 13841 c VAL D 181 11 526 -16 836 37 712 1 00 71 58 c
ATOM 13842 O VAL D 181 0 616 -16 5 38 460 1 00 2 0
ATOM 13843 CB VAL D 181 12 647 -15 060 36 380 1 0 71 4 c
ATOM 13844 CGI VAL D 181 11 340 -14 257 36 424 1 00 70 83 c
ATOM 13845 CG2 VAL D 181 3 832 -14 1 36 294 1 00 7 89 c
ATOM 13846 N ASP D 182 11 490 -17 932 36 952 1 00 76 70 N
ATOM 13847 CA ASP D 182 10 328 -18 836 36 941 1 00 74 74 c
ATOM 13848 C A D 182 9 961 -19 382 38 337 1 00 77 57 C
ATOM 13849 O ASP D 182 8 800 -19 313 38 754 1 00 75 89 O
ATOM 38 0 CB ASP D 182 10 564 -20 013 35 985 1 00 7 84 c
ATOM 13851 CG A D 182 0 179 -19 697 34 534 1 00 79 52 c
ATOM 13852 OD1 ASP D 182 9 461 -18 702 34 297 1 00 80 33 0
ATOM 38 3 OD2 ASP D 182 10 578 -20 462 33 622 1 00 84 1 0
ATOM 13854 LYS D 183 10 947 -1 915 39 058 1 00 74 29 N
ATOM 13855 CA LYS D 183 10 707 -20 473 40 392 1 00 74 22 c
ATOM 13856 C LYS D 183 10 334 - 9 371 41 383 1 0 76 33 c
ATOM 13857 O LYS D 183 9 357 -1 481 42 135 1 00 75 52 0
ATOM 13858 CB LYS D 183 939 - 248 40 883 1 00 79 08 c



ATOM 13859 LEU D 184 11 107 --18 292 41 351 1 00 75 58 N

ATOM 13860 CA LEU D 184 0 864 --17 134 42 200 1 00 72 78 C
ATOM 138 61 C LE D 184 9 569 - 6 375 41 854 1 0 7 71 C
ATOM 138 62 O LEU D 184 9 107 --15 559 42 642 1 00 75 00 0
ATOM 13863 CB LEU D 84 2 067 6 1 42 31 I 00 66 4 c
ATOM 13864 CG LE D 184 3 .34 0 - 6 761 42 765 1 0 70 88 c
ATOM 13865 CD1 LEU D 184 1 547 - 936 42 407 1 00 8 7 c
ATOM 13866 CD2 LEU D 84 3 189 - 6 836 44 27 I 00 70 32 c
ATOM 13867 N PHE D 185 8 976 -16 641 40 695 1 00 69 35 N
ATOM 13868 CA PHE D 185 7 703 - 002 40 363 1 00 73 75 c
ATOM 13869 C PHE D 185 6 574 - 6 854 40 912 I 00 75 47 C
ATOM 13870 O PHE D 185 5 527 -16 342 1 312 1 00 75 96 O
ATOM 13871 CB PHE D 185 7 545 -15 804 38 848 1 00 72 0 C
ATOM 13872 CG PHE D 185 6 147 -15 439 38 419 1 00 68 52 c
ATOM 13873 CD1 PHE D 185 5 701 -14 132 38 498 1 00 8 69 c
ATOM 13874 CD2 P E D 185 5 285 - 6 399 37 92 0 1 0 68 27 c
ATOM 13875 CE1 PHE D 185 4 415 -13 788 38 094 1 00 71 c
ATOM 13876 CE2 PHE D 85 4 006 - 6 064 37 5 6 I 00 99 c
ATOM 13877 C P E D 185 3 570 - 4 752 37 608 1 0 63 84 c
ATOM 13878 ILE D 186 6 805 - 8 161 40 92 0 1 00 74 86 N

ATOM 13879 CA. LE D 86 5 864 - 9 114 489 I 00 78 8 C
ATOM 13880 C ILE D 186 5 766 -18 892 42 987 1 00 78 22 C
ATOM 13881 O ILE D 186 4 680 - 8 94 6 43 560 1 00 82 89 0
ATOM 13882 CB ILE D 186 6 291 -20 578 4 219 I 00 81 90 c
ATOM 13883 CGI ILE D 186 6 267 -20 889 39 724 1 00 80 54 c
ATOM 13884 CG2 ILE D 186 5 387 -2 555 4 945 1 00 83 7 c
ATOM 13885 I ILE D 186 6 63 .331 .3 9 412 I 00 80 23 c
ATOM 13886 GL D 187 6 908 -18 638 43 617 1 00 74 89 N
ATOM 13887 CA GL D 187 6 945 - 8 420 45 054 1 00 75 70 C
ATOM 13888 c GLN D 187 6 149 -17 180 45 444 1 00 79 77 c
ATOM 13889 O GLN D 187 5 530 -17 155 46 504 1 00 83 73 0
ATOM 13890 CB GLN D 187 8 .388 -18 30 45 551 1 0 80 3 c
ATOM 13891 LEU D 188 6 150 -1 156 44 593 1 00 79 02 N
ATOM 138 92 CA. LEU D 88 5 362 - 4 954 44 862 I 00 74 0 C
ATOM 138 93 C LEU D 188 3 905 -15 223 44 566 1 0 80 06 C
ATOM 13894 O LEU D 188 3 020 - 4 541 45 081 1 00 81 75 O
ATOM 13895 CB LEU D 88 5 848 -13 772 44 028 I 00 75 92 C
ATOM 13896 CG LE D 188 4 955 -12 521 43 968 1 00 69 29 C
ATOM 138 97 GDI LEU D 188 4 861 - 8 6 45 3 2 1 00 67 28 c
ATOM 13898 CD2 LEU D 188 5 456 - 1 568 42 907 I 00 66 6 c
ATOM 13899 VAL D 189 3 659 -16 213 43 7 1 00 80 89 N
ATOM 13900 CA VAL D 189 2 290 - 569 43 355 1 00 8 40 C
ATOM 13901 c VAL D 189 1 657 -17 302 44 532 1 00 83 45 c
ATOM 13902 O VAL D 189 0 654 -16 855 45 097 1 00 79 51 0
ATOM 13903 CB VAL D 189 2 235 - 7 435 42 055 1 0 85 c
ATOM 13904 CGI VAL D 189 0 92 4 -18 227 41 953 1 00 81 81 c
ATOM 13905 CG2 VAL D 89 2 42 - 6 553 40 82 I 00 80 08 c
ATOM 13906 N GL D 190 2 279 -18 4 44 913 1 0 8 0 N
ATOM 13907 CA GLN D 0 1 806 - 224 46 018 1 00 81 54 c
ATOM 13908 C GLN D 0 1 725 -18 4 0 47 324 I 00 84 72 c
ATOM 13909 O GLN D 190 0 773 -18 560 48 091 1 00 86 62 0
ATOM 13910 CB GLN D 0 2 708 -2 0 459 46 159 1 00 77 92 c
ATOM 13911 CG GLN D 0 2 512 -21 471 45 002 I 00 78 64 c
ATOM 13912 CD GLN D 190 3 626 -22 506 44 872 1 00 83 17 c
ATOM 13913 O GLN D 90 4 633 -22 457 45 582 1 00 84 4 0
ATOM 13914 NE2 GLN D 0 3 449 -23 448 43 947 I 00 84 4 N
ATOM 13915 TH D 191 2 691 -17 522 47 551 1 00 82 12 N

ATOM 13916 CA THR D 91 2 638 - 60 48 693 1 00 79 84 C
ATOM 13917 c THR D 191 1 394 -15 720 48 666 1 00 81 98 c
ATOM 13918 O THR D 191 0 711 -1 578 49 67 6 1 00 90 0
ATOM 13919 CB T R D 191 3 879 -15 686 48 750 1 0 79 42 c
ATOM 13920 OG1 THR D 191 5 027 -1 456 49 120 1 00 73 0 0
ATOM 13921 CG2 T R D 1 3 686 - 4 571 49 763 I 00 77 89 c



ATOM 1 3 922 TYR D 1 9 2 1 103 - 1 5 1 2 7 4 7 5 1 4 1 0 0 8 0 3 4 N
ATOM 1 3 9 2 3 CA TY D 1 9 2 - 0 0 6 4 - 1 4 2 6 7 4 7 3 7 0 1 0 0 7 9 1 7 C
ATOM 1 3 9 2 4 C TYR D 1 9 2 - 1 3 7 9 - 1 5 0 2 8 4 7 5 2 4 1 0 8 2 2 9 C
ATOM 1 3 9 2 5 O TYR D 1 9 2 -- 2 380 - 1 4 7 4 4 8 002 1 0 0 7 9 1 0 0
ATOM 1 3 9 2 6 CB TYR D 1 9 2 - 0 0 4 9 - 1 3 5 7 2 4 6 0 0 8 1 0 0 7 9 8 5 c
ATOM 1 3 9 2 7 CG TYR D 1 9 2 - 1 2 7 9 - 1 2 7 1 8 4 5 7 2 7 1 0 7 1 8 c
ATOM 1 3 9 2 8 CD2 TYR D 1 9 2 -- 2 4 4 8 - 1 3 2 8 2 4 5 2 2 0 1 0 0 7 3 4 5 c
ATOM 1 3 9 2 9 GDI TYR D 1 9 2 - .1 2 6 2 - 1 3 5 6 4 5 9 6 0 1 0 0 6 3 6 6 c
ATOM 1 3 9 3 0 CE2 TYR D 1 9 2 - 3 5 5 9 - 1 2 5 1 4 4 9 7 2 1 0 0 7 2 1 0 c
ATOM 1 3 9 3 1 CE1 TYR D 1 9 2 -- 2 3 6 9 - 1 0 5 7 7 4 5 7 0 2 1 0 0 7 0 5 7 c
ATOM 1 3 9 3 2 C TYR D 2 - 3 5 1 1 - 1 1 1 6 3 4 5 2 1 0 1 0 0 7 0 2 0 c
ATOM 1 3 9 3 3 OH TYR D 1 9 2 - 4 6 1 1 - 1 0 3 8 9 4 4 9 5 1 1 0 0 7 5 7 0 0
ATOM 3 9 3 4 N ASN D 9 3 - 1 3 8 8 - 2 8 4 4 7 0 8 9 1 0 0 8 1 0 7 N
ATOM 1 3 9 3 5 CA AS D 1 3 -- 2 62 8 - 7 0 5 3 4 7 0 4 5 1 0 0 8 4 5 c
ATOM 1 3 9 3 6 C ASM D 1 9 3 - 3 1 3 4 - 1 7 4 1 3 4 8 4 4 3 1 0 0 8 7 3 1 c
ATOM 1 3 9 3 7 O AS D 1 9 3 - 4 3 3 4 - 7 3 5 7 4 8 7 2 1 0 8 7 5 2 0
ATOM 1 3 9 3 8 CB ASN D 1 3 -- 2 4 4 5 - 1 8 3 2 4 4 6 2 0 3 1 0 0 8 2 4 0 c
ATOM 1 3 9 3 9 CG ASN D 3 - 2 5 0 8 - 1 8 0 5 1 4 4 6 9 9 1 0 0 8 0 0 0 c
ATOM 1 3 9 4 0 OD1 AS D 1 9 3 - 3 032 - 7 0 3 3 4 4 2 5 8 1 0 7 6 2 8 0
ATOM 1 3 9 4 1 D2 ASN D 1 3 -- 1 9 8 0 - 1 8 9 7 7 4 3 9 1 2 1 0 0 8 3 5 9 N
ATOM 1 3 9 4 2 N GLN D 4 - 2 2 1 8 - 1 7 7 6 7 4 9 3 3 7 1 0 0 8 8 0 2 N
ATOM 1 3 9 4 3 CA GLN D 1 9 4 - 2 602 - 1 8 1 2 3 5 0 6 9 3 1 0 0 8 6 4 2 C
ATOM 1 3 9 4 4 c GLN D 1 9 4 -- 3 2 8 5 - 1 9 3 3 5 1 3 7 6 1 0 0 8 8 0 4 c
ATOM 1 3 9 4 5 0 GLN D 4 - 4 3 4 1 - 1 7 0 8 7 5 1 9 9 1 1 0 0 9 1 4 4 0
ATOM 1 3 9 4 6 CB GLN D 1 9 4 - 1 3 8 5 - 1 8 5 9 4 5 1 4 9 5 1 0 0 8 9 5 7 c
ATOM 3 9 4 7 CG GLN D 9 4 - 0 5 - 6 4 9 5 0 7 8 4 1 0 0 9 3 3 9 c
ATOM 1 3 9 4 8 C GLN D 4 - 1 3 2 9 - 2 0 8 0 1 5 0 1 8 2 1 0 0 9 8 4 1 c
ATOM 1 3 9 4 9 OE1 GLN D 1 9 4 - 2 1 9 9 - 2 1 3 7 6 5 0 8 4 0 1 0 0 9 8 5 2 0
ATOM 3 9 5 0 NE 2 GLN D 9 4 - 1 0 4 0 - 2 1 3 9 4 8 92 4 1 0 0 9 1 3 5 N
ATOM 1 3 9 5 1 LEU D 1 5 -- 2 6 9 9 - 1 5 7 4 7 5 1 2 4 1 1 0 0 8 3 0 5 N
ATOM 1 3 9 5 2 CA LEU D 1 9 5 - 3 2 5 6 - 1 4 5 4 3 5 1 8 5 6 1 0 0 8 5 1 8 C
ATOM 1 3 9 5 3 C LE D 1 9 5 - 4 6 8 3 - 1 4 2 7 4 5 1 3 2 1 0 8 4 3 9 C
ATOM 1 3 9 5 4 O LEU D 1 5 -- 5 5 4 7 - 1 3 8 9 7 5 2 1 8 8 1 0 0 8 1 6 6 O
ATOM 1 3 9 5 5 CB LEU D 5 - 2 382 - 1 3 3 2 3 1 552 1 0 0 8 4 3 2 C
ATOM 1 3 9 5 6 CG LE D 1 9 5 - 1 1 2 6 - 1 3 0 5 6 5 2 3 5 1 0 8 4 5 3 C
ATOM 1 3 9 5 7 CD1 LEU D 1 5 -- 0 2 8 5 - 1 1 982 5 1 7 1 1 0 0 8 2 6 3 c
ATOM 1 3 9 5 8 CD2 LEU D 5 - .1 4 8 1 - 1 2 62 9 3 8 0 6 1 0 0 77 0 0 c
ATOM 1 3 9 5 9 N PHE D 1 9 6 - 4 9 1 7 - 1 4 4 6 9 5 0 0 9 8 1 0 0 8 5 7 9 N
ATOM 1 3 9 6 0 CA PHE D 9 6 - 6 2 2 5 - 4 2 3 5 4 9 4 9 9 1 0 0 8 1 0 9 C
ATOM 1 3 9 6 1 C PHE D 6 - 6 7 7 3 - 1 5 3 1 4 8 9 0 1 1 0 0 8 4 8 C
ATOM 1 3 9 62 O PHE D 1 9 6 - 6 9 4 1 - 1 6 3 5 4 7 6 8 9 1 0 0 8 7 0 0
ATOM 1 3 9 6 3 CB PHE D 9 6 - 6 1 3 6 - 1 3 1 6 0 4 8 4 2 1 1 0 0 7 7 7 c
ATOM 1 3 9 6 4 CG PHE D 1 9 6 -- 5 5 1 2 - 1 1 8 7 7 4 8 882 1 0 0 7 1 6 9 c
ATOM 1 3 9 6 5 CD1 PHE D 1 9 6 - 6 2 9 2 - 1 0 8 5 8 4 9 4 0 0 1 0 0 7 7 1 2 c
ATOM 1 3 9 6 6 CD2 P E D 1 9 6 - 4 1 4 9 - 1 1 6 7 8 4 8 7 7 6 1 0 7 5 0 2 c
ATOM 1 3 9 6 7 CE1 PHE D 1 9 6 -- 5 7 2 1 - 9 6 5 6 4 9 8 2 0 1 0 0 7 8 7 8 c
ATOM 1 3 9 6 8 CE2 PHE D 6 - 3 5 6 4 - 1 0 4 8 5 4 9 1 8 1 0 0 7 6 0 c
ATOM 1 3 9 6 9 C P E D 1 9 6 - 4 3 5 4 - 9 4 7 2 4 9 7 8 1 0 7 5 2 4 c
ATOM 1 3 9 7 0 O GLU D 1 7 -- 9 2 5 7 - 1 8 5 4 5 4 7 8 0 8 1 0 0 8 9 4 2 0
ATOM 1 3 9 7 1 N GLU D 7 - 7 0 4 3 - 1 6 5 2 0 4 9 7 5 0 1 0 0 8 3 N
ATOM 1 3 9 7 2 CA GLU D 1 9 7 - 7 5 2 1 - 1 7 8 1 9 4 9 2 9 0 1 0 0 8 5 4 2 c
ATOM 1 3 9 7 3 c GLU D 1 7 -- 8 8 5 7 - 1 7 6 7 4 4 8 5 7 5 1 0 0 8 5 5 c
ATOM 1 3 9 7 4 CB GLU D 7 - 7 6 4 1 - 1 8 7 9 7 5 0 4 6 2 1 0 0 8 0 0 c
ATOM 1 3 9 7 5 O GLU D 1 9 8 --1 1 2 4 2 - 1 6 7 7 8 4 5 8 8 6 1 0 0 9 4 4 8 0
ATOM 1 3 9 7 6 N GLU D 9 8 - 9 5 3 7 - 5 6 0 4 8 8 2 7 1 0 0 8 8 4 6 N
ATOM 1 3 9 7 7 CA GLU D 8 - 1 0 8 1 4 - 1 6 2 7 1 4 8 1 8 5 1 0 0 8 8 0 7 C
ATOM 1 3 9 7 8 C GLU D 1 9 8 --1 0 6 3 3 - 1 6 0 6 7 4 6 6 8 9 1 0 0 92 4 3 C
ATOM 1 3 9 7 9 CB GLU D 9 8 - 4 6 8 - 5 0 4 2 4 8 8 2 1 0 0 8 2 9 6 C
ATOM 1 3 9 8 0 O ASN D 1 9 9 - 7 3 0 0 - 1 1 2 5 4 4 2 8 3 1 0 0 3 8 0 O
ATOM 1 3 9 8 1 N ASN D 1 9 9 - 9 7 8 6 - 1 1 0 5 4 6 3 2 0 1 0 0 9 4 2 7 N
ATOM 1 3 9 8 2 CA ASK D 1 9 9 - 9 4 9 4 - 1 4 8 2 0 4 4 9 3 1 0 9 1 3 2 C
ATOM 1 3 9 8 3 c ASN D 1 9 9 - 8 0 4 1 - 1 5 0 7 2 4 4 5 2 0 1 0 0 8 9 7 6 c
ATOM 1 3 9 8 4 CB ASN D 1 9 9 - 9 8 2 8 - 1 3 3 6 3 4 4 5 7 5 1 0 0 3 c



ATOM 1 3 8 5 CG AS D 1 9 9 - 1 1 2 3 3 --1 2 9 7 3 4 4 9 7 0 1 0 0 2 3 8 c
ATOM 1 3 9 8 6 OD1 ASM D 1 9 9 --1 4 3 4 --1 2 3 1 9 4 5 9 8 8 1 0 0 9 9 2 9 O
ATOM 1 3 9 8 7 ND2 AS D 1 9 9 - 2 2 3 - 1 3 3 5 8 4 4 1 5 9 1 0 9 4 8 N
ATOM 1 3 9 8 8 O PRO D 2 0 0 -- 6 8 7 4 - 1 5 6 9 1 1 8 3 7 1 0 0 9 4 2 9 O
ATOM 1 3 9 8 9 N PRO D 2 0 0 - 7 62 5 - 6 .34 4 4 4 4 3 2 I 0 0 8 7 7 2 N
ATOM 1 3 9 9 0 CA PRO D 2 0 0 - 6 2 5 5 - 6 6 9 4 3 9 7 6 1 0 8 8 7 7 C
ATOM 1 3 9 9 1 c PRO D 2 0 0 -- 5 9 9 3 - 4 2 5 1 5 1 0 0 9 1 9 5 c
ATOM 1 3 9 92 CB PRO D 2 0 0 - 6 1 3 6 - 1 8 1 3 8 4 4 4 0 I 0 0 8 6 2 4 c
ATOM 1 3 9 9 3 CG PRO D 2 0 0 - 7 5 4 2 - 1 8 632 4 4 0 2 8 1 0 0 9 0 0 0 c
ATOM 1 3 9 9 4 CD PRO D 2 0 0 -- 8 3 6 8 - 7 5 8 3 4 4 7 1 3 1 0 0 8 9 0 9 c
ATOM 1 3 9 9 5 N LE D 2 0 1 - 4 7 7 1 - 6 4 5 8 4 2 0 4 9 I 0 0 8 9 N
ATOM 1 3 9 9 6 CA 1LE D 2 0 1 - 4 4 6 8 - 1 6 382 4 0 62 3 1 0 0 8 7 5 c
ATOM 3 9 9 7 C ILE D 2 0 1 - 3 6 1 3 - 7 5 8 3 4 0 2 5 0 1 0 0 8 0 6 c
ATOM 1 3 9 9 8 O ILE D 2 0 1 - 2 9 5 8 - 1 8 1 8 0 1 1 0 6 1 0 0 8 0 2 0 0
ATOM 1 3 9 9 9 CB ILE D 2 0 1 - 3 7 3 4 - 1 0 8 4 4 0 2 2 6 1 0 0 8 7 5 4 c
ATOM 1 4 0 0 0 CGI ILE D 2 0 1 - 3 6 4 4 - 7 4 1 4 0 8 1 0 8 4 3 6 c
ATOM 1 0 0 1 CG2 ILE D 2 0 1 - 4 4 2 3 - 1 4 4 0 3 9 0 1 7 1 0 0 8 c
ATOM 4 0 0 2 CD1 ILE D 2 0 1 - 2 7 8 8 - 2 9 0 6 1 3 3 I 0 0 7 9 7 c
ATOM 1 4 0 0 3 N AS D 2 0 2 - 3 62 4 - 7 9 4 6 3 8 9 7 6 1 0 8 5 7 5 N
ATOM 1 4 0 0 4 CA ASN D 2 0 2 -- 2 8 9 1 - 1 3 0 3 8 5 6 6 1 0 0 9 1 8 5 c
ATOM 4 0 0 5 C ASN D 2 0 2 - .1 9 5 4 - 1 8 9 0 8 .3 7 3 8 0 I 0 0 9 2 5 c
ATOM 1 4 0 0 6 O AS D 2 0 2 - 2 2 2 6 - 1 8 1 1 6 3 6 4 7 1 1 0 0 92 2 0 0
ATOM 1 4 0 0 7 CB ASN D 2 0 2 -- 3 8 6 9 - 2 0 2 6 6 3 8 2 5 6 1 0 0 8 9 1 6 c
ATOM 1 4 0 0 8 CG ASN D 2 0 2 - 4 8 5 5 - 9 0 6 .3 7 6 8 I 0 0 8 8 6 8 c
ATOM 1 4 0 0 9 OD1 AS D 2 0 2 - 5 0 4 4 - 1 8 7 3 1 3 6 8 4 0 1 0 0 8 8 8 0 0
ATOM 1 4 0 1 0 ND2 ASN D 2 0 2 - 5 0 - 2 0 9 9 3 6 6 0 6 1 0 0 8 2 2 0 N
ATOM 1 4 0 1 1 N ALA D 2 0 3 - 0 8 3 5 - 6 7 .3 7 4 2 4 I 0 0 0 0 5 N
ATOM 1 4 0 1 2 CA ALA D 2 0 3 0 1 3 1 - 1 6 3 0 3 6 3 3 9 1 0 0 9 5 6 6 c
ATOM 1 4 0 1 3 C ALA D 2 0 3 0 2 0 1 - 2 0 3 0 3 5 7 4 1 0 0 9 5 0 c
ATOM 1 4 0 1 4 O ALA D 2 0 3 0 8 7 0 - 2 1 9 1 3 3 6 2 7 7 1 0 0 4 3 5 0
ATOM 1 4 0 1 5 CB ALA D 2 0 3 1 502 - 1 1 8 6 3 6 8 3 1 1 0 0 9 1 0 c
ATOM 1 4 0 1 6 O SEP. D 2 0 4 1 5 - 2 2 8 6 8 3 7 7 8 1 0 92 3 7 0
ATOM 1 4 0 1 7 SER D 2 0 4 -- 0 5 1 7 - 2 1 2 3 4 3 6 4 2 1 0 0 7 3 8 N
ATOM 4 0 1 8 CA. SER D 2 0 4 - 0 4 8 5 - 2 2 0 7 .3 3 9 3 6 I 0 0 9 6 7 C
ATOM 1 4 0 1 9 C SER D 2 0 4 0 4 4 7 - 2 2 3 9 1 3 7 4 3 1 0 92 7 9 C
ATOM 1 4 0 2 0 CB SER D 2 0 4 -- 1 8 9 0 - 2 2 9 7 3 3 4 8 5 1 0 0 1 0 0 7 c
ATOM 4 0 2 1 OG SER D 2 0 4 - 2 4 4 - 2 2 0 0 8 .32 5 5 4 I 0 0 0 4 9 2 0
ATOM 1 4 022 O GLY D 2 0 5 3 0 0 7 - 2 0 8 0 4 3 0 2 1 3 1 0 0 9 2 1 0
ATOM 1 4 0 2 3 N GLY D 2 0 5 - 0 0 2 9 - 2 7 4 0 3 6 9 3 1 0 0 8 8 3 8 N
ATOM 1 4 0 4 CA GLY D 2 0 5 0 7 7 4 - 2 1 5 6 5 .3 0 5 0 6 I 0 0 8 8 2 C
ATOM 1 4 0 2 5 C GLY D 2 0 5 1 9 0 0 - 2 0 5 7 2 3 0 7 0 4 1 0 0 8 9 C
ATOM 1 4 0 2 6 O VAL D 2 0 6 4 .34 5 - 3 6 9 3 2 1 0 0 8 2 4 7 O
ATOM 1 4 0 2 7 VAL D 2 0 6 1 62 9 - 1 4 9 5 3 1 4 4 6 1 0 0 8 7 7 6 N
ATOM 1 4 0 2 8 CA VAL D 2 0 6 2 4 8 3 - 1 8 3 0 5 3 1 4 4 1 1 0 0 8 2 6 1 C
ATOM 1 4 0 2 9 C VAL D 2 0 6 3 9 6 9 - 1 8 62 6 3 1 6 8 3 1 0 8 0 8 C
ATOM 1 4 0 3 0 CB VAL D 2 0 6 1 9 6 9 - 1 7 2 4 2 3 2 4 6 1 1 0 0 7 7 1 0 c
ATOM 4 0 3 1 CGI VAL D 2 0 6 0 4 6 5 - 7 .32 0 .32 5 7 I 0 0 8 3 4 0 c
ATOM 1 4 0 3 2 CG2 VAL D 2 0 6 2 5 6 3 - 7 4 2 2 3 3 8 3 0 1 0 7 8 6 7 c
ATOM 1 4 0 3 3 ASP D 2 0 7 4 7 9 6 - 8 0 9 6 3 0 7 9 0 1 0 0 7 9 5 2 N
ATOM 1 4 0 3 4 CA. ASP D 2 0 7 6 2 3 7 - 1 8 2 6 1 .3 0 8 3 8 I 0 0 7 6 4 5 C
ATOM 1 4 0 3 5 C ASP D 2 0 7 6 8 1 8 - 1 6 9 5 1 3 1 3 2 3 1 0 0 7 6 8 3 C
ATOM 1 4 0 3 6 O ASP D 2 0 7 7 1 6 5 - 0 7 5 3 0 5 2 4 1 0 0 7 4 0 9 O
ATOM 1 4 0 3 7 CB A D 2 0 7 6 7 9 1 - 8 6 4 4 2 9 4 6 0 I 0 0 7 7 5 2 C
ATOM 1 4 0 3 8 CG ASP D 2 0 7 8 3 1 3 - 1 8 7 4 1 2 9 4 2 6 1 0 0 7 6 0 6 c
ATOM 1 4 0 3 9 OD2 ASP D 2 0 7 8 8 7 5 - 8 62 5 2 8 .32 0 1 0 0 7 5 2 9 0
ATOM 1 4 0 4 0 OD1 A D 2 0 7 8 9 4 9 - 8 9 5 8 .3 0 4 8 0 I 0 0 7 8 6 5 0
ATOM 1 4 0 4 1 ALA D 2 0 8 6 902 - 1 6 8 3 1 3 2 6 4 5 1 0 0 7 3 3 9 N
ATOM 1 4 0 4 2 CA ALA D 2 0 8 7 2 8 9 - 5 5 9 6 3 3 2 9 8 1 0 0 7 2 C
ATOM 1 4 0 4 3 c ALA D 2 0 8 8 7 2 3 - 1 5 2 3 8 3 2 9 8 9 1 0 0 8 0 c
ATOM 1 4 0 4 4 O ALA D 2 0 8 9 0 6 6 - 1 0 6 3 3 2 8 8 9 1 0 0 7 0 7 6 0
ATOM 1 4 0 4 5 CB ALA D 2 0 8 7 0 8 - 1 5 7 1 2 3 4 8 0 1 1 0 7 6 5 c
ATOM 1 4 0 4 6 LYS D 2 0 9 9 5 6 0 - 1 2 5 9 3 2 8 5 1 1 0 0 7 4 1 8 N
ATOM 1 4 0 4 7 CA. LYS D 2 0 9 0 952 - 6 0 4 8 .32 4 8 3 I 0 0 7 2 7 5 C



ATOM 14048 c LYS D 209 11 025 --15 219 31 206 1 00 76 07 c
ATOM 14049 O LYS D 209 11 694 -1 194 31 174 1 00 73 59 0
ATOM 14050 CB LYS D 209 1 682 - 7 380 3 30 1 0 70 06 c
ATOM 14051 CG LYS D 209 13 161 --17 208 32 014 1 00 68 59 c
ATOM 14052 CD LYS D 209 3 807 6 224 32 988 I 00 70 64 c
ATOM 14053 CE LYS D 209 142 -15 730 3 463 1 0 70 39 c
ATOM 14054 LYS D 209 15 876 - 836 31 785 1 00 3 29
ATOM 14055 N ALA D 2 0 0 308 -15 656 30 7 I 00 74 9 N
ATOM 14056 CA ALA D 210 10 243 -14 920 28 914 1 00 73 06 C
ATOM 14057 c ALA D 210 9 651 - 3 524 29 081 1 00 74 16 c
ATOM 14058 0 ALA D 2 0 0 306 - 2 540 28 752 I 00 78 98 0
ATOM 14059 CB ALA D 210 9 449 -15 695 27 896 1 00 75 01 c
ATOM 14060 LE D 8 423 -13 436 29 590 1 00 73 57

ATOM 14061 CA LE D 211 7 713 -12 151 29 683 1 00 67 61 c
ATOM 14062 C ILE D 211 8 477 -11 093 30 459 1 00 7 c
ATOM 14063 O ILE D 2 8 622 -9 967 30 023 1 0 68 3 0
ATOM 14064 CB ILE D 211 6 349 -12 308 30 361 1 00 68 5 c
ATOM 140 65 CGI ILE D 2 1 5 5 3 -13 380 29 666 I 00 62 4 c
ATOM 14066 CG2 ILE D 2 5 6 -10 986 30 354 1 0 69 77 c
ATOM 14067 CD1 ILE D 211 4 629 - 4 151 30 607 1 00 69 89 c
ATOM 14068 N LEU D 2 2 8 973 - 487 3 622 I 00 74 98 N
ATOM 14069 CA LE D 212 9 578 -10 555 32 561 1 00 75 31 c
ATOM 14070 c LEU D 212 11 029 - 0 204 32 239 1 00 73 68 c
ATOM 14071 0 LEU D 2 2 542 -9 190 32 714 I 00 71 62 0
ATOM 14072 CB LEU D 212 9 487 -11 122 33 979 1 00 72 17 c
ATOM 14073 CG LEU D 212 8 145 - 0 887 34 685 1 00 72 53 c
ATOM 14074 CD1 LEU D 2 2 8 6 - 1 457 36 090 I 00 74 02 c
ATOM 14075 CD2 LEU D 212 7 798 -9 407 34 71 1 00 61 04 c
ATOM 14076 SER D 213 688 - 029 3 431 1 00 72 8
ATOM 14077 CA SER D 213 13 084 -10 788 31 096 1 00 4 86 c
ATOM 14078 C SER D 213 3 278 -10 199 29 710 1 00 73 82 c
ATOM 14079 O SER D 213 4 417 -10 031 29 274 1 0 77 0
ATOM 14080 CB SER D 213 13 884 -12 080 31 187 1 00 77 35 c
ATOM 14081 OG SER D 2 3 3 604 - 2 922 30 078 I 00 78 56 0
ATOM 14082 ALA D 2 184 -9 898 29 012 1 0 76 81
ATOM 14083 CA ALA D 214 12 288 -9 381 27 651 1 00 78 24 c
ATOM 14084 C ALA D 2 4 3 8 -8 156 27 62 6 I 00 80 88 c
ATOM 14085 O ALA D 214 13 306 -7 432 28 621 1 00 77 50 0
ATOM 14086 CB ALA D 214 0 924 -9 04 27 098 1 00 7 79 c
ATOM 14087 O ARG D 2 69 -4 715 25 94 I 00 82 07 0
ATOM 14088 ARG D 215 3 877 -7 944 26 499 1 00 83 87

ATOM 14089 CA ARG D 215 4 714 -6 761 26 324 1 00 8 8 c
ATOM 14090 c ARG D 215 13 835 -5 538 26 040 1 00 82 49 c
ATOM 14091 CB ARG D 215 725 -6 975 25 194 1 00 74 26 c
ATOM 14092 O LEU D 2 6 329 -3 851 28 849 1 0 79 45 0
ATOM 14093 LEU D 216 2 716 -5 443 26 759 1 00 76 39
ATOM 140 94 CA. LEU D 2 6 732 -4 381 26 593 I 00 76 45 c
ATOM 14095 C LEU D 2 6 1 626 -3 561 27 878 1 0 78 58 c
ATOM 14096 CB LEU D 216 10 370 -4 973 26 219 1 00 77 42 c
ATOM 140 97 CG LEU D 2 6 9 988 -5 0 5 24 736 I 00 79 3 c
ATOM 14098 CD1 LEU D 216 9 616 -3 613 24 226 1 00 86 03 c
ATOM 14099 CD2 LEU D 216 11 107 -5 624 23 895 1 00 82 8 c
ATOM 14100 N SER D 2 7 0 746 -2 556 27 894 I 00 71 36 N
ATOM 14101 CA SER D 217 10 625 -1 649 29 049 1 00 73 99 c
ATOM 14102 C SER D 217 9 937 -2 299 30 249 1 00 73 27 c
ATOM 14103 O SER D 2 7 9 367 -3 382 30 46 I 00 73 02 0
ATOM 14104 CB SER D 217 9 864 -0 368 28 670 1 00 70 42 c
ATOM 14105 OG SER D 217 8 455 -0 539 28 755 1 00 64 68 0
ATOM 14106 LYS D 218 9 983 -1 618 31 389 1 00 72 44
ATOM 14107 CA LYS D 218 9 373 -2 140 32 601 1 00 71 39 c
ATOM 14108 C LYS D 218 7 850 -2 2 3 468 1 0 69 44 c
ATOM 14109 O LYS D 218 7 233 -3 257 32 691 1 00 67 07 0
ATOM 14110 CB LYS D 2 8 9 779 -1 283 33 798 I 00 7 c



ATOM 14111 CG LYS D 218 11 279 -1 105 33 899 1 00 70 93 c
ATOM 14112 CD LYS D 218 11 719 --0 533 3 226 1 00 64 C
ATOM 14113 CE LYS D 218 13 231 -0 586 3 .353 1 0 66 48 c
ATOM 14114 LYS D 218 13 707 -2 007 35 420 1 00 69 N
ATOM 14115 N SER D 219 7 247 -1 103 32 072 1 00 68 98 N

ATOM 14 1 CA SE . D 2 9 5 802 -1 045 31 966 1 0 68 96 C
ATOM 14117 c SER D 219 5 251 -2 006 30 914 1 00 69 5 c
ATOM 14118 0 SER D 219 4 235 -2 668 3 . 133 1 00 7 0 0
ATOM 14119 CB SER D 219 5 391 0 379 31 663 1 00 62 14 c
ATOM 14120 OG SER D 219 6 151 1 249 32 481 1 00 69 44 0
ATOM 14121 N ARG D 220 5 92 7 -2 085 29 774 1 00 .37 N
ATOM 14122 CA ARG D 220 5 512 -- 2 999 28 716 1 00 71 76 C
ATOM 14123 C ARG D 220 5 6 -4 446 29 1 1 00 7 8 c
ATOM 14124 O ARG D 220 4 716 -5 251 28 935 1 00 71 49 0
ATOM 14125 CB ARG D 220 6 356 --2 788 27 454 1 00 76 81 c
ATOM 14126 N ARG D 221 6 707 -4 767 29 890 1 0 70 3 N

ATOM 14127 CA ARG D 221 6 872 -6 093 30 493 1 00 74 56 c
ATOM 14128 C ARG D 221 5 765 -6 334 3.1 515 1 00 67 C
ATOM 14129 O ARG D 221 5 283 -7 460 31 671 1 0 68 8 O
ATOM 14130 CB ARG D 221 8 248 -6 238 31 152 1 00 69 28 c
ATOM 14131 CG ARG D 221 9 299 -6 892 30 275 1 00 72 49 c
ATOM 14132 CD ARG D 221 10 616 --6 120 30 304 1 00 70 32 c
ATOM 14133 NE ARG D 221 11 349 -6 271 31 556 1 00 7 51 N
ATOM 14134 C ARG D 221 2 343 -5 473 3 937 1 00 75 .38 C
ATOM 14135 N 1 ARG D 221 12 705 -4 452 31 178 1 00 78 91 N
ATOM 14136 N ARG D 22 12 967 -5 682 33 085 1 00 74 52 N

ATOM 14137 N L D 222 5 365 -5 265 .32 199 1 00 66 42 N
ATOM 14138 CA LEU D 222 4 324 --5 353 33 214 1 00 C
ATOM 14139 C L D 222 3 000 -5 795 32 6 . 1 00 72 C
ATOM 14140 O LEU D 9 9 2 2 491 -6 871 32 959 1 00 71 70 O
ATOM 14141 CB LEU D 222 4 146 -4 014 33 932 1 00 44 C
ATOM 14142 CG LEU D 222 3 121 -4 001 3 068 1 0 65 38 c
ATOM 14143 CD2 LEU D 9 2 3 273 -2 733 35 881 1 00 0 06 c
ATOM 14144 CD1 LEU D 222 3 272 -5 226 35 972 1 00 64 77 c
ATOM 14145 N GLU D 223 2 449 -4 969 31 723 1 0 76 1 N
ATOM 14146 CA GLU D 223 1 169 -5 276 31 089 1 00 7 32 c
ATOM 14147 C GLU D 223 1 247 -6 608 30 357 1 00 70 0 C
ATOM 14148 O GLU D 223 0 279 --7 369 30 347 1 00 70 81 O
ATOM 1414 9 CB GLU D 223 0 737 -4 159 30 139 1 00 74 66 c
ATOM 14150 CG GLU D 223 -0 785 -4 120 29 92 5 1 00 8 29 c
ATOM 14151 CD GLU D 223 -1 374 --2 705 29 94 6 1 00 89 4 c
ATOM 14152 OF.1 GLU D 223 -0 7 9 -.1 770 29 431 1 00 8 82 0
ATOM 14153 OE2 GLU D 9 9 -- 2 494 -2 537 30 484 1 00 1 25 0
ATOM 14154 N ASM D 224 2 408 --6 910 29 779 1 00 00 N
ATOM 14155 CA AS D 224 2 626 -8 233 29 181 1 0 73 79 c
ATOM 14156 c AS D 224 2 409 -9 370 30 173 1 00 70 40 c
ATOM 41 7 O ASM D 224 2 009 ~10 468 29 788 1 00 70 92 0
ATOM 14158 CB AS D 224 4 02 9 -8 349 28 589 1 0 73 21 c
ATOM 14159 CG ASN D 224 4 119 808 27 174 1 00 75 2 c
ATOM 14160 OD1 ASN D 224 3 101 -7 570 26 506 1 00 70 44 0
ATOM 14161 ND2 AS D 224 5 350 --7 624 26 701 1 00 70 19 N

ATOM 14162 LEU D 225 2 660 -9 113 31 452 1 00 7 46 N
ATOM 14163 CA LEU D 225 2 404 -10 141 .32 446 1 00 70 29 C
ATOM 14164 C LEU D 225 0 953 -10 141 32 932 1 00 70 44 C
ATOM 14165 O LEU D 225 0 388 -1.1 2 4 33 1 0 1 00 68 37 O
ATOM 14166 CB LEU D 225 3 350 -10 006 .33 636 1 00 29 C
ATOM 14167 CG LEU D 225 3 278 -11 281 34 475 1 00 72 C
ATOM 14168 GDI LEU D 225 4 658 -1.1 856 34 760 1 00 7 10 C
ATOM 14169 CD2 LEU D 225 2 503 -11 031 35 761 1 00 68 49 c
ATOM 14170 N LE D 226 0 345 -8 968 33 143 1 00 69 N
ATOM 14171 CA LE D 226 -1 053 -8 940 33 582 1 0 7.1 0 C
ATOM 14172 c ILE D 226 --1 956 ... y 542 32 517 1 00 72 33 c
ATOM 1417 3 0 ILE D 226 -2 94 6 -10 195 32 834 1 00 77 34 0



ATOM 14174 CB LE D 226 1 ..553 -7 ..496 33..940 1 ,.00 76..77 c

ATOM 14175 CGI LE D 226 .,764 --6..601 32.,700 1 ,.00 79..03 c
ATOM 14176 CG2 ILE D 226 0 ..586 -6,,854 34..9 ,.00 77 ,.39 c
ATOM 14177 GDI ILE D 226 3 ..161 - ..671 32.,003 1 ,.00 76..13 c

ATOM 41 8 N ALA D 227 ,,6 -9. .303 .3.1 .,254 ,.00 70..84 N

ATOM 14179 CA ALA D 227 2 ..361 -9,,822 30. 120 ,.00 70,.69 c
ATOM 14180 c ALA D 227 2 ..542 -- ,,328 30..239 1 ,.00 7 ,.37 c

ATOM 14181 0 ALA D 227 3 ,,566 - .881 29.,824 1 ,.00 68..70 0
ATOM 14182 CB ALA D 227 1 ..656 --9.,481 28..830 1 ,.00 70..87 c
ATOM 14183 GLN D 228 1 ..546 -- ,,994 30. 812 1 ,.00 69,.11 N
ATOM 14184 CA GL D 228 ,,641 -13..432 31.,008 I ,.00 72 ..0.3 C

ATOM 14185 C GLN D 228 2 ..336 -13..731 32.,315 1 ,.00 74 .. 3 C
ATOM 14186 O GLN D 228 2 .393 -14 .,882 32 . 738 1 ,.00 78 ,.34 O
ATOM 14187 CB GLN D 228 0 ..266 -1 ..087 30.,986 1 ,.00 72 ..94 c

ATOM 14188 CG GLN D 228 0 ,,123 -15..157 29.,925 1 ,.00 75..97 c
ATOM 14189 C GLN D 228 0 ..769 - 4 .,721 28. 787 1 ,.00 7.3,.29 c
ATOM 14190 OE1 GLN D 228 1 ..568 -15..497 28.,27 0 1 ,.00 74 ..69 0
ATOM 14191 E GLN D 228 0 ,,648 -13. 466 28.,400 1 ,.00 75..75 N

ATOM 14192 N LE D 229 2 ..859 -12.,688 32. 954 1 ,.00 76,.21 N
ATOM 14193 CA LEU D 229 3 ..548 -12.,846 34. 231 1 ,.00 81 ,.55 c

ATOM 14194 C LEU D 229 5 ,,02 3 - 2 .437 .34.,135 1 ,.00 84 ..10 C
ATOM 14195 O LE D 229 5 ..373 -11 .,240 34.,112 1 ,.00 79..67 O

ATOM 14196 CB LEU D 229 2 ..832 -12.,050 35. 324 1 ,.00 8 ,.03 c
ATOM 14197 CG LEU D 229 ,,440 - 2 .597 .35.,647 I ,.00 76..35 c
ATOM 14198 CD1 LEU D 229 0 ..823 -11 .,857 3 .,815 1 ,.00 65..95 c
ATOM 14199 CD2 LEU D 22 9 .516 -14 .,099 35. 909 1 ,.00 79 ,.77 c
ATOM 14200 O PRO D 230 7 ,,7 62 - 2 .722 .3 6 .,213 I ,.00 86..67 0
ATOM 14201 FRO D 230 5 ,,893 -13..458 34.,095 1 ,.00 85..86 N

ATOM 142 02 CA PRO D 230 7 ..338 -13.,312 33. 935 1 ,.00 89 ,.39 C
ATOM 14203 c PRO D 230 7 ..934 -12..431 35.,031 1 ,.00 87 ..36 c

ATOM 142 04 CB FRO D 230 7 .,856 -1 ..758 34.,046 1 ,.00 84 ..84 c
ATOM 14205 CG PRO D 230 6 ..663 -15.,634 33. 92 4 1 ,.00 77 ,.37 c
ATOM 14206 CD PRO D 230 5 ..512 -1 ..845 34.,420 1 ,.00 80..92 c

ATOM 142 07 O GLY D 231 8 ,,898 -8. 540 .3 6 .,875 1 ,.00 96..81 0

ATOM 14208 N GLY D 231 8 ..609 - .,357 34. 643 1 ,.00 90,.64 N
ATOM 14209 CA GLY D 231 9 ..318 -10,,527 35. 601 1 ,.00 89,.77 c

ATOM 14210 C GLY D 231 8 ,,452 -9. 618 .3 6 .,459 1 ,.00 92 ..77 c
ATOM 14211 O GLU D 232 5 ..448 -7 .,787 35.,927 1 ,.00 84 ..19 0
ATOM 14212 N GLU D 32 7 .2 -10.,039 36. 731 1 ,.00 89 ,.13 N

ATOM 14213 CA GLU D 232 6 ,,339 - .248 .37.,58 I ,.00 88..34 C
ATOM 14214 C GLU D 232 .,079 -7 .886 36.,97 5 1 ,.00 83..64 C

ATOM 14215 CB GLU D 32 5 .007 -9.,954 37. 8 3 1 ,.00 8.3 ,.72 c
ATOM 14216 CG GLU D 232 4 ..166 - .,272 38.,873 1 ,.00 81 .. c

ATOM 14217 CD GLU D 232 4 .,524 -9. 731 40,,269 1 ,.00 84 ..88 c
ATOM 14218 O GLU D 232 5 ..044 -10.,863 40. .397 1 ,.00 8 ,.91 0

ATOM 14219 OE2 GLU D 232 4 ..287 -8.,966 41 ..233 1 ,.00 84 ..16 0
ATOM 14220 O LYS D 233 3 ,,998 -6. 142 .37.,847 1 ,.00 8 ..9 0

ATOM 14221 N LYS D 233 6 ..570 -6.,840 37..631 1 ,.00 8 ,.55 N
ATOM 14222 CA LYS D 233 6 ..22 7 -5.,490 37 .228 1 ,.00 85,.96 c

ATOM 14223 C LYS D 233 4 ,,704 -5. 365 .37.,202 1 ,.00 86..2.3 C
ATOM 14224 CB LYS D 233 6 ..845 -4 .,454 38.,174 1 ,.00 83..17 c
ATOM 14225 O LYS D 234 1 ..273 -3.,359 38. 152 1 ,.00 83,.69 0
ATOM 14226 N LYS D 234 4 ,, 95 -4 .406 .3 6 .,435 I ,.00 89..86 N

ATOM 14227 CA LYS D 234 2 ..762 -4 .,139 3 .,426 1 ,.00 88..13 c
ATOM 14228 C LYS D 234 2 ..394 -.3.,27 3 37. 635 1 ,.00 86 ,.09 c
ATOM 14229 CB LYS D 234 2 ,,338 -3. 465 .35., 17 I ,.00 85..26 c
ATOM 14230 O ASM D 235 3 ,,348 -1 .937 4 ,,691 1 ,.00 75..16 0

ATOM 142 31 N A. D 235 3 .352 -2.,453 38. 076 1 ,.00 8.1 ,.09 N
ATOM 14232 CA ASN D 235 3 .,223 -1 .,652 39.,296 1 ,.00 81 ..00 c

ATOM 14233 C ASM D 235 3 ,,465 -2 .461 40,,577 1 ,.00 79..04 C
ATOM 14234 CB ASN D 235 4 ..197 -0.,473 3 .257 1 ,.00 76,. 8 C

ATOM 14235 CG ASN D 235 3 ..593 0 .,762 38.,633 1 ,.00 82 ..29 c

ATOM 14236 OD1 ASN D 235 3 ,,180 .687 .3 9 .,335 1 ,.00 88..13 0



ATOM 1 4 2 3 7 D2 AS D 2 3 5 -- 3 5 3 8 0 7 9 1 3 7 3 0 6 1 0 0 0 2 N
ATOM 1 4 2 3 8 O GLY D 2 3 6 - 1 8 2 2 - 4 2 5 4 4 2 2 1 3 1 0 0 5 5 O
ATOM 1 4 2 3 9 GLY D 2 3 6 - 3 8 8 - 3 7 3 3 4 0 4 0 9 1 0 7 6 7 4
ATOM 1 4 2 4 0 CA GLY D 2 3 6 - 4 0 8 8 - 4 6 2 0 1 5 2 6 1 0 0 7 4 9 0 c
ATOM 4 4 C GLY D 2 3 6 - 2 9 0 5 - 4 7 7 9 4 2 4 6 1 I 0 0 9 .1 c
ATOM 1 4 2 4 2 LE D 2 3 7 - 3 1 3 - 5 4 9 5 4 3 5 5 4 1 0 7 0 4 8
ATOM 1 4 2 4 3 CA LEU D 2 3 7 -- 2 0 3 0 - 5 7 1 4 4 4 9 3 1 0 0 6 9 0 9 c
ATOM 1 4 2 4 4 C L D 2 3 7 - 0 9 3 - 6 4 8 4 4 3 7 8 9 I 0 0 7 0 0 4 c
ATOM 1 4 2 4 5 O LE D 2 3 7 0 2 6 2 -- 6 1 0 0 4 3 8 3 8 1 0 0 6 7 3 2 0
ATOM 1 4 2 4 6 CB LEU D 2 3 7 -- 2 5 2 2 - 6 4 8 5 4 5 7 1 7 1 0 0 3 8 0 c
ATOM 1 4 2 4 7 CG LEU D 2 3 7 - 1 4 9 9 - 6 5 5 9 4 6 8 4 2 I 0 0 3 7 9 c
ATOM 1 4 2 4 8 GDI LEU D 2 3 7 - 1 0 5 0 -- 5 1 6 5 4 7 2 5 5 1 0 0 6 5 6 7 c
ATOM 4 2 4 CD2 LEU D 2 3 7 - 2 0 6 7 - 7 3 2 3 4 8 0.1 1 0 0 7 2 0 4 c
ATOM 1 4 2 5 0 PHE D 2 3 8 -- 1 3 0 3 - 7 5 5 1 4 3 1 0 6 1 0 0 3 6 N
ATOM 1 4 2 5 1 CA FHE D 2 3 8 - 0 3 5 5 -- 8 3 9 4 4 2 4 2 5 1 0 0 6 4 2 0 c
ATOM 1 4 2 5 2 C PHE D 2 3 8 0 4 0 1 - 7 6 2 2 4 1 .34 6 1 0 6 8 2 5 c
ATOM 1 4 2 5 3 O PHE D 2 3 8 1 5 7 6 - 7 8 8 1 1 1 1 0 1 0 0 7 1 3 1 0
ATOM 4 2 5 4 CB PHE D 2 3 8 - 1 0 - 9 5 9 7 4 .1 8 2 5 I 0 0 6 2 5 6 c
ATOM 1 4 2 5 5 CG PHE D 2 3 8 - 0 1 3 7 - 1 0 7 3 6 4 1 5 4 1 0 6 9 3 8 c
ATOM 1 4 2 5 6 CD1 PHE D 2 3 8 0 1 5 2 --1 6 7 5 4 2 5 2 5 1 0 0 7 0 9 8 c
ATOM 4 2 5 7 CD2 PHE D 2 3 8 0 4 5 0 1 0 8 7 3 4 0 3 0 3 I 0 0 6 5 8 2 c
ATOM 1 4 2 5 8 CE1 PHE D 2 3 8 1 0 0 3 - 1 2 7 4 1 4 2 2 7 3 1 0 0 7 1 5 c
ATOM 1 4 2 5 9 CE2 PHE D 2 3 8 1 3 0 6 - 9 4 2 4 0 0 4 4 1 0 0 7 2 0 6 c
ATOM 14260 C PHE D 2 3 8 1 5 7 9 - 2 8 7 6 4 .1 0 3 3 I 0 0 7 0 8 c
ATOM 1 4 2 6 1 N GLY D 2 3 9 - 0 2 6 1 - 6 6 7 0 4 0 7 0 1 1 0 0 6 5 7 9 N
ATOM 1 4 2 6 2 CA GLY D 2 3 9 0 3 8 8 - 5 8 8 3 9 6 7 5 1 0 0 6 2 3 3 c
ATOM 1 4 2 6 3 C GLY D 2 3 9 1 4 5 1 - 4 9 7 7 4 0 2 6 2 I 0 0 6 8 2 8 c
ATOM 1 4 2 6 4 O GLY D 2 3 9 2 5 6 4 - 4 8 9 0 3 9 7 4 0 1 0 0 8 7 0
ATOM 1 4 2 6 5 N ASN D 2 4 0 1 1 0 5 - 4 3 0 6 4 .35 7 1 0 0 7 0 4 N
ATOM 1 4 2 6 6 CA ASN D 2 4 0 2 0 3 - 3 4 1 4 2 0 5 1 1 0 0 7 0 1 8 c
ATOM 1 4 2 6 7 C ASN D 2 4 0 3 2 4 6 - 4 4 4 2 5 8 1 1 0 0 6 4 3 9 c
ATOM 1 4 2 6 8 O AS D 2 4 0 4 3 5 6 - 3 6 3 4 4 2 6.1 1 0 6 5 4 9 0
ATOM 1 4 2 6 9 CB ASN D 2 4 0 1 3 3 8 - 2 6 9 6 4 3 2 0 5 1 0 0 7 1 4 2 c
ATOM 14270 CG ASN D 2 4 0 0 3 2 4 - 1 6 7 6 4 2 7 3 2 I 0 0 7 3 c
ATOM 1 4 2 7 1 OD1 AS D 2 4 0 0 4 5 2 - 0 4 8 1 4 3 002 1 0 7 4 3 9 0
ATOM 1 4 2 7 2 D2 ASN D 2 4 0 -- 0 6 9 8 - 2 1 4 3 4 2 0 2 9 1 0 0 7 4 7 3 N
ATOM 14273 N LEU D 2 4 3 0 3 1 - 5 3 9 7 4 3 0 I 0 0 6 5 0 N
ATOM 1 4 2 7 4 CA LEU D 2 4 1 4 1 4 5 - 6 2 2 6 4 3 4 3 5 1 0 0 6 5 3 C
ATOM 1 4 2 7 5 C LEU D 2 5 0 4 1 - 6 5 4 7 4 2 2 4 1 1 0 0 6 5 4 8 C
ATOM 1 4 2 7 6 O LEU D 2 4 1 6 2 5 9 - 6 4 7 5 4 2 3 4 4 I 0 0 .3 4 O
ATOM 1 4 2 7 7 CB LEU D 2 4 1 3 6 5 2 - 7 5 1 1 4 4 0 9 6 1 0 0 6 4 9 6 C
ATOM 1 4 2 7 8 CG LEU D 2 3 0 3 7 - 7 3 9 6 4 5 4 9 4 1 0 0 6 0 c
ATOM 1 4 2 7 9 CD1 LEU D 2 4 1 2 3 7 5 - 8 7 1 4 5 8 3 1 0 0 2 3 c
ATOM 1 4 2 8 0 CD2 LEU D 2 4 1 4 0 6 5 - 7 0 1 4 6 5 5 4 1 0 0 5 9 7 9 c
ATOM 1 4 2 8 1 LE D 2 4 2 4 4 3 9 - 6 882 4 1 1 0 4 1 0 6 4 2 0
ATOM 1 4 2 8 2 CA LE D 2 4 2 5 2 2 0 - 7 1 8 3 3 9 9 1 0 1 0 0 8 2 c
ATOM 14283 C ILE D 2 4 2 5 952 - 5 9 2 2 3 9 4 5 0 I 0 0 6 5 8 C
ATOM 1 4 2 8 4 O ILE D 2 4 2 7 1 2 1 - 5 9 8 3 3 9 0 4 8 1 0 6.3 5 1 O
ATOM 1 4 2 8 5 CB ILE D 2 4 2 4 3 4 3 7 4 0 3 8 7 6 8 1 0 0 3 7 7 c
ATOM 1 4 2 8 6 CGI ILE D 2 4 2 3 6 7 - 9 0 3 8 3 9 1 I 0 0 5 7 39 c
ATOM 1 4 2 8 7 CG2 ILE D 2 4 2 5 1 8 1 - 8 0 2 0 3 7 5 3 6 1 0 0 0 4 8 c
ATOM 1 4 2 8 8 CD1 ILE D 2 4 2 4 6 0 8 - 0 2 3 9 3 9 1 8 0 1 0 0 8 5 7 c
ATOM 1 4 2 8 9 N ALA D 2 4 3 5 2 6 4 - 4 7 8 5 .3 9 5 2 I 0 0 5 8 0 N
ATOM 1 4 2 9 0 CA ALA D 2 4 3 5 8 8 4 - 3 4 9 3 3 9 2 5 7 1 0 0 6 2 2 9 c
ATOM 4 2 9 1 C ALA D 2 4 3 7 1 8 - 3 3 0 5 4 0 1 3 9 1 0 0 6 7 c
ATOM 1 4 2 9 2 O ALA D 2 4 3 8 9 4 - 2 9.1 8 .3 9 6 6 4 I 0 0 6 4 5 4 0
ATOM 1 4 2 9 3 CB ALA D 2 4 3 4 8 8 5 - 2 3 5 8 3 9 4 8 9 1 0 0 : 7 c
ATOM 1 4 2 9 4 N LEU D 2 4 4 6 9 5 3 - 3 5 8 6 4 4 2 9 1 0 0 6 8 8 2 N
ATOM 1 4 2 9 5 CA LEU D 2 4 4 8 0 4 0 - 3 4 3 8 4 2 3 8 8 1 0 0 2 3 c
ATOM 1 4 2 9 6 C LEU D 2 4 4 9 2 1 6 - 4 3 1 8 9 9 6 1 0 0 5 8 7 6 C
ATOM 1 4 2 9 7 O LEU D 2 4 4 0 3 4 6 - .3 8 5 9 4 1 9 7 3 1 0 5 9 O
ATOM 1 4 2 9 8 CB LEU D 2 4 4 7 5 6 4 - 3 7 7 8 4 3 8 0 1 1 0 0 3 1 6 c
ATOM 1 4 2 9 9 CG LEU D 2 4 4 8 5 0 8 - 3 3 2 9 4 4 9 6 I 0 0 2 6 c



ATOM 14300 GDI LEU D 244 8 617 -1 810 44 964 1 00 3 46 c
ATOM 14301 CD2 LEU D 244 8 049 --3 877 46 248 1 00 0 C
ATOM 14302 SE . D 245 8 921 -5 573 41 663 1 0 61 02

ATOM 14303 CA SER D 245 9 914 - 6 548 1 228 1 00 12 c
ATOM 14304 C SER D 245 0 684 - 6 095 39 2 1 00 7 28 c
ATOM 14305 O SER D 245 11 870 - 6 393 39 863 1 0 64 27 0
ATOM 14306 CB SER D 245 9 254 900 40 929 1 00 4 7 c
ATOM 14307 OG SER D 245 8 472 -8 363 42 014 1 00 66 69 0
ATOM 14308 LEU D 246 10 006 --5 395 39 081 1 00 65 87

ATOM 14309 CA LEU D 246 10 628 -4 956 37 828 1 00 05 c
ATOM 14310 C LEU D 246 1 555 -3 772 .38 072 1 00 00 c
ATOM 14311 O LEU D 246 12 494 --3 52 9 37 301 1 00 71 49 0
ATOM 14312 CB LEU D 246 9 564 -4 598 36 777 1 00 64 55 c
ATOM 14313 CG LEU D 246 8 910 -5 817 36 124 1 00 61 02 c
ATOM 14314 CD2 LEU D 246 9 9 --6 536 3 271 1 00 08 c
ATOM 14315 C LEU D 246 7 724 -5 451 3 .301 1 0 59 09 c
ATOM 14316 O GLY D 247 12 113 0 429 39 655 1 00 59 43 0
ATOM 14317 N GLY D 247 301 -3 046 39 154 1 00 62 0 N

ATOM 14318 CA GL D 247 12 174 -.1 956 39 542 1 0 61 08 c
ATOM 14319 c GLY D 247 11 478 -0 614 39 518 1 00 3 1 c
ATOM 14320 0 LEU D 248 9 765 0 610 67 3 1 00 08 0
ATOM 14321 LEU D 248 10 162 --0 650 39 356 1 00 17

ATOM 14322 CA LEU D 248 9 366 0 562 39 309 1 00 32 c
ATOM 14323 C LEU D 248 9 139 1 080 40 719 1 00 68 .30 c
ATOM 14324 CB LEU D 248 8 041 0 297 38 596 1 00 69 22 c
ATOM 14325 CG LEU D 248 8 214 -0 159 37 141 1 00 63 33 c
ATOM 14326 CD1 LEU D 248 6 941 -0 742 .3 6 583 1 00 0 .3 6 c
ATOM 14327 CD2 LEU D 248 8 661 1 015 36 310 1 00 2 6 c
ATOM 14328 O THR D 249 5 960 3 835 42 644 1 00 70 92 0
ATOM 14329 THR D 249 8 238 2 045 40 848 1 00 74 N

ATOM 14330 CA THR D 249 8 007 2 714 42 120 1 00 8 71 c
ATOM 14331 C THR D 249 6 52 6 2 754 42 454 1 0 68 88 c
ATOM 14332 CB THR D 249 8 560 4 156 42 097 1 00 71 93 c
ATOM 14333 OG1 THR D 249 9 780 4 189 354 1 00 79 23 0
ATOM 14334 CG2 T R D 249 8 837 4 666 43 506 1 0 70 4 c
ATOM 14335 O PRO D 250 4 766 2 439 44 937 1 00 71 13 0
ATOM 14336 N PRO D 250 5 894 1 576 42 5 1 00 65 42 N
ATOM 14337 CA PRO D 250 4 439 1 549 42 734 1 00 67 18 c
ATOM 14338 C PRO D 250 3 982 2 271 44 004 1 00 72 53 c
ATOM 14339 CB PRO D 250 4 118 0 052 42 810 1 00 68 58 c
ATOM 14340 CG FRO D 250 5 395 --0 596 43 262 1 00 8 10 c
ATOM 14341 CD PRO D 250 6 497 0 235 42 667 1 00 69 68 c
ATOM 14342 O A S D 251 0 213 1 817 44 946 1 00 70 76 0
ATOM 14343 N ASM D 251 2 730 2 720 44 006 1 00 76 73 N
ATOM 14344 CA A S D 251 2 091 3 310 45 176 1 0 7.1 80 c
ATOM 14345 c ASN D 251 1 039 2 337 45 706 1 00 71 77 c
ATOM 14346 CB ASN D 251 1 464 4 663 44 821 1 00 73 67 c
ATOM 14347 CG A S D 251 0 905 5 402 46 034 1 0 76 66 c
ATOM 14348 OD1 ASN D 251 0 280 4 810 46 906 1 00 78 2 6 0
ATOM 14349 D2 ASN D 251 1 131 6 708 46 084 1 00 74 2 N
ATOM 14350 O PHE D 252 -1 669 1 115 49 196 1 00 83 2 9 0
ATOM 14351 PHE D 252 1 071 2 090 47 011 1 00 73 37 N
ATOM 14352 CA PHE D 252 0 159 1 12 9 47 617 1 00 74 77 C
ATOM 14353 C PHE D 252 -1 004 1 784 48 408 1 00 81 52 C
ATOM 14354 CB PHE D 252 0 953 0 174 48 522 1 00 76 C
ATOM 14355 CG PHE D 252 1 794 -0 845 47 765 1 00 73 92 C
ATOM 14356 CD1 PHE D 252 1 240 --2 039 47 336 1 00 71 73 C
ATOM 14357 CD2 PHE D 252 3 140 -0 609 47 502 1 00 7 45 C
ATOM 14358 CE1 PHE D 252 2 009 -2 980 46 641 1 00 73 28 c
ATOM 14359 CE2 PHE D 252 3 911 --1 543 46 817 1 00 66 c
ATOM 14360 C P E D 252 3 342 -2 730 46 .37 9 1 0 68 49 c
ATOM 14361 O LYS D 253 -4 616 3 285 49 432 1 00 88 66 0
ATOM 143 62 N LYS D 253 -.1 276 3 070 48 176 1 00 78 8 N



ATOM 14363 CA LYS D 253 -- 2 335 3 774 48 917 1 00 82 61 c
ATOM 14364 C LYS D 253 -3 745 3 294 48 572 1 00 85 71 c
ATOM 14365 CB LYS D 253 -2 259 5 289 48 691 1 0 78 80 c
ATOM 14366 O SER D 254 --6 547 0 537 47 687 1 00 2 28 0
ATOM 14367 N SER D 254 -3 97 9 2 9 47 322 1 00 84 97

ATOM 14368 CA SER D 254 -5 .300 2 430 46 934 1 0 84 48 c
ATOM 14369 c SER D 254 --5 470 0 962 47 275 1 00 88 c
ATOM 14370 CB SER D 254 -5 547 2 643 45 441 1 00 80 .30 c
ATOM 14371 OG SER D 254 -5 787 4 008 45 172 1 00 96 06 0
ATOM 14372 O AS D 255 --5 582 -2 67 9 48 854 1 00 84 68 0
ATOM 14373 N ASM D 255 -4 400 0 194 47 095 1 00 83 28 N
ATOM 14374 CA AS D 255 -4 426 --1 249 47 296 1 00 80 66 C
ATOM 14375 C ASN D 255 -4 9 7 -.1 6 48 687 1 00 84 72 c
ATOM 14376 CB ASN D 255 --3 031 -1 828 47 051 1 00 81 19 c
ATOM 14377 CG ASN D 255 -2 576 --1 671 45 611 1 00 82 04 c
ATOM 14378 OD1 ASN D 255 -2 .388 -2 659 44 904 1 0 81 86 0
ATOM 14379 D2 ASN D 255 -- 2 407 -0 423 45 164 1 00 83 79 N
ATOM 14380 O PHE D 256 -5 799 0 292 2 828 1 00 86 73 O
ATOM 14381 N PHE D 256 -4 581 -0 835 49 682 1 0 84 81 N
ATOM 14382 CA PHE D 256 -4 999 -1 087 51 053 1 00 84 61 c
ATOM 14383 C PHE D 256 -5 738 0 118 1 6 1 00 86 48 c
ATOM 14384 CB PHE D 256 -3 807 --1 401 51 958 1 00 81 89 c
ATOM 14385 CG PHE D 256 --2 998 -2 593 51 541 1 00 77 61 c
ATOM 14386 CD1 PHE D 256 -3 400 -3 874 51 881 1 00 73 3 c
ATOM 14387 CD2 PHE D 256 -1 809 -- 2 427 50 852 1 00 75 52 c
ATOM 14388 C PHE D 256 -2 648 -4 971 5 512 1 00 76 29 c
ATOM 14389 CE2 PHE D 256 -1 048 -3 5 50 480 1 00 75 78 c
ATOM 14390 C PHE D 256 -1 465 -4 793 50 811 1 00 75 76 c
ATOM 143 91 O A P D 257 -7 242 2 908 53 .34 2 1 00 85 28 0
ATOM 14392 ASP D 257 --6 265 0 954 50 727 1 00 87 59
ATOM 14393 CA ASP D 257 126 2 079 51 101 1 00 90 57 c
ATOM 14394 C AS D 257 -6 609 2 879 5 295 1 0 85 37 c
ATOM 14395 CB ASP D 257 --8 548 1 579 51 397 1 00 7 97 c
ATOM 14396 CG ASP D 257 -9 428 1 510 0 141 1 00104 49 c
ATOM 14397 OD2 AS D 257 -9 535 0 413 49 536 1 00104 37 0
ATOM 14398 OD1 ASP D 257 -10 022 2 556 49 769 1 00102 03 0
ATOM 14399 O LEU D 258 -5 983 6 2 2 395 1 00 77 47 0
ATOM 14400 N LE D 258 -5 464 3 52 9 52 125 1 00 8 82 N
ATOM 14401 CA LEU D 258 -4 825 4 274 53 208 1 00 80 89 C
ATOM 144 02 C LEU D 258 -5 151 5 766 53 172 1 00 79 52 c
ATOM 14403 CB LEU D 258 -3 306 4 079 53 161 1 00 81 32 c
ATOM 14404 CG LEU D 258 -2 772 2 662 53 420 1 00 83 86 c
ATOM 144 05 CD1 LEU D 258 -- 2 775 1 839 52 155 1 00 8 52 c
ATOM 14406 CD2 LEU D 258 -1 374 2 688 54 016 1 00 8 31 c
ATOM 14407 O ALA D 259 -4 025 9 555 5 518 1 0 81 5 0
ATOM 144 08 ALA D 259 -4 487 6 527 5 030 1 00 79 97

ATOM 14409 CA. ALA D 259 -4 751 7 952 4 141 1 00 78 .30 C
ATOM 14410 C ALA D 259 -3 702 8 739 53 .383 1 0 82 C
ATOM 14411 CB ALA D 259 -4 779 8 375 55 597 1 00 79 36 c
ATOM 14412 O GLU D 260 -.1 227 7 041 1 886 1 00 79 2 0
ATOM 14413 N GLU D 260 -2 440 8 489 53 726 1 00 82 10 N
ATOM 14414 CA GLU D 260 --1 317 9 125 53 057 1 00 76 c
ATOM 14415 C GLU D 260 -0 752 8 165 52 016 1 00 74 95 C
ATOM 14416 CB GLU D 260 -0 252 9 540 5 073 1 00 70 8 C
ATOM 4 7 O ASP D 261 2 12 7 6 700 5 956 1 00 76 19 O
ATOM 14418 N A D 261 0 247 8 606 51 259 1 00 77 0 N
ATOM 14419 CA ASP D 261 0 827 7 758 50 221 1 00 76 24 C
ATOM 14420 C ASP D 261 1 661 6 62 3 50 821 1 00 78 20 C
ATOM 14421 CB ASP D 261 1 684 8 590 49 261 1 00 74 38 c
ATOM 14422 CG ASP D 261 0 867 9 240 48 149 1 00 82 31 c
ATOM 14423 OD1 AS D 261 0 132 8 516 47 439 1 0 79 61 0
ATOM 14424 OD2 ASP D 261 0 956 10 480 47 986 1 00 88 03 0
ATOM 14425 O ALA D 262 3 320 2 907 48 719 1 00 72 55 0



ATOM 14426 ALA D 262 1 837 5 562 50 047 1 00 78 02 N
ATOM 1 427 CA ALA D 262 2 710 4 469 50 441 1 00 72 53 C
ATOM 14428 C ALA D 262 3 520 4 009 49 240 1 0 75 5 C
ATOM 14429 CB ALA D 262 1 912 3 331 51 016 1 00 75 98 c
ATOM 14430 O LYS D 263 7 270 4 246 48 864 1 00 7 2 0
ATOM 14431 N LYS D 263 4 433 4 870 48 801 1 0 79 54 N
ATOM 14432 CA LYS D 263 5 245 4 597 47 620 1 00 75 16 c
ATOM 14433 C LYS D 263 6 524 3 849 47 972 1 00 72 76 C
ATOM 14434 CB LYS D 263 5 576 5 901 46 889 1 00 75 26 c
ATOM 14435 CG LYS D 263 4 444 6 412 46 000 1 00 75 73 c
ATOM 14436 C LYS D 263 4 883 7 582 45 141 1 00 66 96 c
ATOM 14437 CE LYS D 263 4 731 8 888 45 890 1 00 82 37 c
ATOM 14438 LYS D 263 5 082 0 062 45 033 1 00 82 83 N
ATOM 14439 O LEU D 264 8 399 1 741 45 158 1 00 32 O
ATOM 14440 N LEU D 264 6 769 2 764 47 249 1 00 72 24 N
ATOM 14441 CA LE D 264 7 901 1 886 47 529 1 0 75 77 C
ATOM 144 42 c LEU D 264 8 835 1 706 46 313 1 00 73 61 c
ATOM 14443 CB LEU D 264 7 394 0 523 48 0 1 00 72 28 c
ATOM 14444 CG LE D 264 6 574 0 526 49 307 1 0 75 10 c
ATOM 14445 CD1 LEU D 264 6 493 -0 862 49 906 1 00 70 61 c
ATOM 14446 CD2 LEU D 264 7 169 1 488 0 315 1 00 79 09 c
ATOM 14447 O GLR D 265 13 157 1 297 46 680 1 00 67 05 0
ATOM 14448 GLN D 265 10 125 1 533 46 580 1 00 42 N
ATOM 14449 CA GL D 265 1 079 1 347 45 500 1 00 71 93 C
ATOM 144 50 C GLR D 265 12 332 0 672 46 013 1 00 67 06 C
ATOM 144 51 CB GLN D 265 1 435 2 681 44 846 1 00 70 54 c
ATOM 144 52 CG GLN D 265 2 077 2 524 43 476 1 00 7 87 c
ATOM 14453 CD GLN D 265 12 913 3 723 43 069 1 00 78 1 c
ATOM 144 54 O GLN D 265 13 073 4 682 43 832 1 00 78 8 0
ATOM 144 55 E2 GLN D 265 13 461 3 669 1 860 1 00 77 75 N
ATOM 14456 O LEU D 266 1 719 --0 987 47 050 1 00 71 48 0
ATOM 14457 N LEU D 266 1 467 -0 602 45 674 1 0 63 68 N
ATOM 144 58 CA LEU D 266 13 556 -1 444 46 159 1 00 3 24 c
ATOM 14459 C LEU D 266 4 945 -0 806 46 127 1 00 64 40 C
ATOM 14460 CB LEU D 266 13 565 -2 739 45 365 1 0 59 5 C
ATOM 14461 CG LEU D 266 12 291 -3 544 45 636 1 00 4 98 c
ATOM 144 62 CD1 LEU D 266 2 125 -4 707 44 664 1 00 7 20 c
ATOM 144 63 CD2 LE D 266 12 311 -4 043 47 070 1 00 62 52 c
ATOM 14464 O SER D 267 18 049 1 939 46 261 1 00 68 63 0
ATOM 14465 N SER D 267 5 249 -0 042 45 087 1 00 70 1 N
ATOM 14466 CA SER D 267 16 572 0 578 44 946 1 00 6 0 c
ATOM 144 67 C SER D 267 16 879 1 708 45 941 1 00 68 75 c
ATOM 144 68 CB SER D 267 16 736 1 119 43 522 1 00 5 97 c
ATOM 14469 OG SER D 267 1 597 1 873 43 130 1 00 70 12 0
ATOM 14470 O LYS D 268 16 142 2 103 49 139 1 0 68 0 0
ATOM 14471 LYS D 268 15 847 2 422 46 404 1 00 52 N
ATOM 144 72 CA. LYS D 268 046 3 588 47 272 1 00 68 2 C
ATOM 14473 C LYS D 268 16 531 3 152 48 646 1 0 72 0 C
ATOM 14474 CB LYS D 268 1 765 4 416 47 399 1 00 73 09 c
ATOM 14475 O ASP D 269 7 571 3 169 2 792 1 00 82 0 0
ATOM 14476 N A D 269 17 389 3 970 49 253 1 00 80 61 N
ATOM 14477 CA ASP D 269 18 095 3 607 50 485 1 00 82 c
ATOM 14478 C A D 269 7 188 3 612 51 707 1 00 81 83 C
ATOM 14479 CB A D 269 1 281 4 556 50 719 1 00 81 C
ATOM 14480 CG A P D 269 18 946 6 008 50 414 1 00 85 40 C
ATOM 14481 OD2 A P D 269 9 455 6 897 51 131 1 00 0 9 O
ATOM 14482 OD1 ASP D 269 18 182 6 262 49 457 1 00 82 42 O
ATOM 14483 O THR D 270 13 044 3 197 53 369 1 00 84 14 0
ATOM 14484 THR D 270 15 979 4 113 51 518 1 00 83 44 N
ATOM 14485 CA THR D 270 1 047 4 284 52 61 1 00 82 58 C
ATOM 14486 C THR D 270 13 997 3 176 5 594 1 0 81 48 c
ATOM 14487 CB THR D 270 14 380 5 669 52 538 1 00 79 45 c
ATOM 14488 OG1 THR D 270 3 5 5 741 1 375 1 00 80 35 0



ATOM 14489 CG2 THR D 270 15 440 6 750 52 42 9 1 00 81 81 c
ATOM 14490 TY D 271 14 196 2 196 51 717 1 00 75 47 M

ATOM 14491 CA TYR D 271 13 168 1 199 51 436 1 0 74 07 C
ATOM 144 92 c TYR D 271 12 816 0 325 52 632 1 00 75 52 c
ATOM 144 93 0 TYR D 271 645 0 054 2 886 1 00 76 96 0

ATOM 14494 CB TYR D 271 13 591 0 291 50 280 1 0 71 04 c
ATOM 14495 CG TYR D 271 12 667 -0 890 50 120 1 00 7 24 c
ATOM 144 96 GDI TYR D 271 448 -0 754 49 475 1 00 7 .3 6 c
ATOM 144 97 CD2 TYR D 271 12 998 -- 2 133 50 634 1 00 64 50 c
ATOM 14498 CE1 TYR D 271 10 599 -1 819 49 339 1 00 71 c
ATOM 144 99 CE2 TYR D 271 12 146 -3 203 50 504 1 00 0 92 c
ATOM 14500 CZ TYR D 271 10 951 --3 039 49 858 1 00 0 8 c
ATOM 14501 OH TYR D 27 10 105 -4 108 49 7 1 00 64 09 0
ATOM 14502 ASP D 272 13 825 -0 157 53 341 1 00 77 17 M

ATOM 14503 CA ASP D 272 13 567 --1 022 54 477 1 00 77 89 c
ATOM 14504 C AS D 272 1 740 -0 290 5 52 6 1 0 79 59 c
ATOM 14505 O ASP D 272 11 889 -0 887 56 167 1 00 81 87 0
ATOM 14506 CB ASP D 272 4 874 -1 531 55 066 1 00 74 .34 c
ATOM 14507 CG AS D 272 1 480 -2 635 54 234 1 0 83 44 c
ATOM 14508 OD2 ASP D 272 16 72 6 -2 773 5 210 1 00 84 7 0
ATOM 14509 OD1 ASP D 272 4 693 -3 .365 3 594 1 00 8 .34 0
ATOM 14510 K ASP D 273 12 985 1 005 55 684 1 00 73 26 K

ATOM 14511 CA ASP D 273 12 171 1 827 56 574 1 00 8 18 c
ATOM 14512 C ASP D 273 10 791 2 055 55 973 1 00 83 62 c
ATOM 14513 O ASP D 273 9 782 1 935 56 658 1 00 8 24 0
ATOM 14514 CB A P D 273 1 851 3 176 56 853 1 00 88 46 c
ATOM 14515 CG ASP D 273 1 034 3 050 57 801 1 00 69 c
ATOM 14516 OD1 ASP D 273 13 863 2 424 58 871 1 00 7 40 0
ATOM 14517 OD2 ASP D 273 1 133 3 563 57 476 1 00 98 92 0
ATOM 14518 ASP D 274 10 765 2 381 5 684 1 00 81 22 M

ATOM 14519 CA ASP D 274 9 534 2 691 53 972 1 00 79 01 c
ATOM 14520 C AS D 274 8 547 1 535 53 988 1 0 79 14 c
ATOM 14521 O ASP D 274 7 332 1 733 5 047 1 00 83 57 0
ATOM 14522 CB ASP D 274 9 856 3 076 2 533 1 00 77 83 c
ATOM 14523 CG AS D 274 10 558 4 412 5 437 1 0 82 53 c
ATOM 14524 OD2 ASP D 274 11 406 4 575 51 539 1 00 8 13 0
ATOM 14525 OD1 ASP D 274 0 267 5 295 3 269 1 00 83 0
ATOM 14526 K LE D 275 9 082 0 326 53 92 0 1 00 77 59 K
ATOM 14527 CA L D 275 8 278 -0 874 53 966 1 00 73 36 c
ATOM 14528 C L D 275 7 703 -1 053 55 360 1 00 77 73 c
ATOM 14529 O LEU D 275 6 560 --1 469 55 516 1 00 78 00 0
ATOM 14530 CB LEU D 275 9 114 -2 088 53 577 1 00 7 05 c
ATOM 14531 CG LEU D 275 8 353 -3 409 53 651 1 00 73 18 c
ATOM 14532 CD1 LEU D 275 7 118 --3 365 52 753 1 00 73 23 c
ATOM 14533 CD2 LEU D 275 9 235 -4 575 53 288 1 0 60 00 c
ATOM 14534 ASP D 276 8 503 -0 723 56 372 1 00 80 11 M
ATOM 14535 CA. ASP D 276 8 104 -0 904 7 767 1 00 78 2 c
ATOM 14536 C AS D 276 7 010 0 064 58 163 1 0 80 58 c
ATOM 14537 O ASP D 276 6 079 -0 311 58 869 1 00 79 52 0
ATOM 14538 CB ASP D 276 9 300 -0 749 8 698 1 00 79 77 c
ATOM 14539 CG ASP D 276 10 182 --1 985 58 710 1 00 89 26 c
ATOM 14540 OD1 ASP D 276 9 871 -2 944 57 964 1 00 8 40 0
ATOM 14541 OD2 ASP D 276 11 190 -1 994 59 453 1 00 11 0
ATOM 14542 K AS D 277 7 118 1 308 57 706 1 00 81 81 K
ATOM 14543 CA A.S D 277 6 049 2 262 57 915 1 00 81 7 c
ATOM 14544 C ASM D 277 4 769 1 765 57 279 1 00 81 45 c
ATOM 14545 O ASM D 277 3 680 2 049 57 764 1 00 85 08 0
ATOM 14546 CB A.SM D 277 6 .396 3 630 57 .34 8 1 00 87 28 c
ATOM 14547 CG ASM D 277 5 221 4 591 57 417 1 00 91 76 c
ATOM 14548 OD1 ASM D 277 4 628 4 947 56 396 1 00101 10 0
ATOM 14549 KD2 AS D 277 4 860 4 996 58 633 1 0 94 09 K

ATOM 14550 LEU D 278 4 905 1 022 56 189 1 00 79 24 M
ATOM 14551 CA. LEU D 278 3 745 0 454 55 532 1 00 77 80 c



ATOM 1 5 5 2 c LEU D 2 7 8 3 .. 2 3 3 - 0 .. 7 5 6 5 6 .. 2 9 2 1 .. 0 0 7 3 .. 4 8 c
ATOM 1 4 5 5 3 O LEU D 2 7 8 2 ., 0 5 5 -- 0 .. 8 4 0 5 6 ,, 6 0 7 1 ,, 0 0 7 2 .. 7 O
ATOM 1 4 5 5 4 CB LE D 2 7 8 4 .. 0 5 9 0 ,, 0 5 8 5 4 . 0 8 9 1 ,. 0 0 7 9 ,. 2 1 C
ATOM 1 4 5 5 5 CG LEU D 2 7 8 2 .. 8 1 6 - 0 . 5 0 8 5 3 . 3 8 8 1 .. 0 0 7 6 .. 4 9 c
ATOM 1 4 5 5 6 GDI LEU D 2 7 8 ,, 7 9 0 . 5 3 7 5 3 ., 3 5 8 1 ,, 0 0 7 1 ., 7 7 c
ATOM 1 4 5 5 7 CD2 LE D 2 7 8 3 .. 1 0 1 - ,, 0 2 5 1 . 9 8 8 1 ,. 0 0 7 4 ,. 5 3 c
ATOM 1 4 5 5 8 LEU D 2 7 9 4 .. 1 1 9 - ,, 6 9 9 5 6 . 5 7 3 1 ,. 0 0 7 6 ,, 2 2 N
ATOM 1 4 5 5 9 CA. LEU D 2 7 9 3 ,, 7 3 0 - 2 . 9 3 0 5 7 ., 2 5 7 1 ,, 0 0 7 6 ., 8 6 C
ATOM 1 4 5 6 0 C LE D 2 7 9 3 .. 1 4 6 2 . 6 7 0 5 8 . 6 5 1 1 ,. 0 0 7 3 .. 4 6 C
ATOM 1 4 5 6 1 O LEU D 2 7 9 2 .. 3 9 7 - 3 ., 4 8 4 5 9 . 1 7 7 1 ,. 0 0 7 4 ,. 6 1 O
ATOM 1 4 5 62 CB LEU D 2 7 9 4 ,, 92 9 - 3 .. 8 7 3 5 7 ., 3 6 0 I ,. 0 0 7 5 .. 6 7 C
ATOM 1 4 5 6 3 CG LEU D 2 7 9 5 .. 4 4 1 -- 4 .. 4 0 9 5 6 . 0 2 1 1 ,. 0 0 7 7 .. 3 9 c
ATOM 4 5 6 4 GDI LEU D 2 7 9 6 . 7 2 7 - 5 ,, 2 2 1 5 6 . 2 0 4 1 ,. 0 0 7 3 ,. 8 8 c
ATOM 1 4 5 6 5 C D 2 LEU D 2 7 9 4 .. 3 5 6 - 5 . 2 3 6 5 5 . 332 1 .. 0 0 7 4 .. 7 6 c
ATOM 1 4 5 6 6 ALA D 2 8 0 3 ,, 4 9 1 -- 1 .. 5 3 0 5 9 ,, 2 3 8 1 ,, 0 0 7 1 .. 6 9 N
ATOM 1 4 5 6 7 CA ALA D 2 8 0 2 .. 9 4 6 - ,, 3 3 6 0 . 5 2 9 1 ,. 0 0 7 ,. 5 6 C
ATOM 1 4 5 6 8 c ALA D 2 8 0 1 .. 4 7 1 - 0 . 8 2 9 6 0 . 3 7 6 1 .. 0 0 7 4 .. 1 6 c
ATOM 1 4 5 6 9 0 ALA D 2 8 0 0 ,, 62 5 - . 4 6 1 6 0 ., 9 9 7 1 ,, 0 0 7 3 ., 3 3 0
ATOM 1 4 5 7 0 CB ALA D 2 8 0 3 .. 6 8 5 0 ,, 0 7 6 6 1 . 0 7 5 1 ,. 0 0 7 ,. c
ATOM 1 4 5 7 1 GLN D 2 8 1 1 .. 1 9 2 0 ,, 1 4 8 5 9 .. 5 1 9 1 ,. 0 0 7 3 ,. 8 6 N
ATOM 1 4572 CA. GLN D 2 8 1 0 ,, 1 5 0 0 . 5 3 4 5 9 ., 1 2 9 1 ,, 0 0 6 5 ., 4 1 C
ATOM 1 4 5 7 3 C GLN D 2 8 1 0 .. 9 7 9 -- 0 . 5 9 1 5 8 . 5 1 7 1 ,. 0 0 6 8 .. 3 4 C
ATOM 1 4 5 7 4 O GLN D 2 8 1 2 .. 1 9 3 - 0 ., 5 4 2 5 8 .. 5 5 8 1 ,. 0 0 7 ,. 0 2 O
ATOM 1 4 5 7 5 CB GLN D 2 8 1 0 ,, 0 6 9 1 . 6 9 2 5 8 ., 3 6 I ,. 0 0 6 5 .. 9 4 C
ATOM 1 4 5 7 6 N LE D 2 8 2 0 .. 3 4 0 -- 1 . 6 0 9 5 7 . 9 5 4 1 ,. 0 0 7 6 .. 6 5 N
ATOM 1 4 5 7 7 CA LE D 2 8 2 . 0 6 7 - 2 ,, 5 3 2 5 7 . 0 7 5 1 ,. 0 0 7 7 ,. 3 9 C
ATOM 1 4 5 7 8 C ILE D 2 8 2 ,, 1 2 - 3 . 9 8 3 5 7 ., 5 3 9 I ,. 0 0 7 4 .. 8 0 C
ATOM 1 4 5 7 9 O ILE D 2 8 2 2 ., 0 5 9 -- 4 .. 6 9 9 5 7 ,, 2 2 5 1 ,, 0 0 73 .. 8 9 0
ATOM 1 4 5 8 0 CB ILE D 2 8 2 0 . 4 8 5 - 2 ,, 4 7 9 5 5 . 62 9 1 ,. 0 0 7 4 ,. 9 7 c
ATOM 1 4 5 8 1 CGI ILE D 2 8 2 1 .. 6 0 1 - 2 . 1 6 0 5 4 . 6 4 6 1 .. 0 0 6 9 .. 4 3 c
ATOM 1 4 5 8 2 CG2 ILE D 2 8 2 0 ,, 3 0 4 -- 3 . 7 3 0 5 5 ,, 2 4 9 1 ,, 0 0 73 .. 0 3 c
ATOM 1 4 5 8 3 G ILE D 2 8 2 2 .. 0 - 0 ,, 7 4 1 5 4 .. 7 6 7 1 ,. 0 0 7 9 ,. 7 2 c
ATOM 1 4 5 8 4 GLY D 2 8 3 0 .. 0 9 9 - 4 . 4 2 2 5 8 .. 2 8 0 1 .. 0 0 7 2 .. 8 6 N
ATOM 1 4 5 8 5 C GLY D 2 8 3 ,, 1 6 5 - 6 . 5 5 0 5 8 ., 5 6 6 1 ,, 0 0 7 7 ., 5 4 C
ATOM 1 4 5 8 6 CA GL D 2 8 3 0 .. 1 0 8 - 5 ,, 7 6 7 5 8 .. 8 0 9 1 ,. 0 0 6 9 ,. 9 8 C
ATOM 1 4 5 8 7 O GLY D 2 8 3 1 .. 6 9 3 ... g _, 5 8 7 5 7 .. 4 6 0 1 ,. 0 0 8 ,. 5 1 O
ATOM 1 4 5 8 8 N ASP D 2 8 4 ,, 6 4 8 - 7 . 1 8 3 5 9 ., 62 5 1 ,, 0 0 7 3 ., 9 3 N
ATOM 1 4 5 8 9 CA ASP D 2 8 4 2 .. 7 2 5 -- 8 .. 1 6 2 5 9 . 5 6 4 1 ,. 0 0 7 7 .. 0 2 C
ATOM 1 4 5 9 0 C A P D 2 8 4 2 . 4 0 4 - 9 ., 2 9 9 5 8 . 5 9 6 1 ,. 0 0 7 7 ,. 0 0 c
ATOM 1 4 5 9 1 O A D 2 8 4 3 ,, 302 - . 9 5 5 5 8 ., 0 7 2 I ,. 0 0 8 2 .. 9 6 0
ATOM 1 4 5 92 CB ASP D 2 8 4 2 ., 9 8 0 -- 8 .. 7 0 3 6 0 ,, 9 7 7 1 ,, 0 0 7 9 .. 8 c
ATOM 1 4 5 9 3 CG A P D 2 8 4 3 . 8 8 4 - 9 ., 8 9 4 6 1 . 0 0 3 1 ,. 0 0 8 7 ,. 8 9 c
ATOM 1 4 5 9 4 OD2 ASP D 2 8 4 3 .. 3 6 6 --1 1 . 0 3 3 6 1 . 1 1 8 1 .. 0 0 8 9 .. 8 1 0
ATOM 1 4 5 9 5 OD1 ASP D 2 8 4 5 ,, 1 1 4 -- 9 .. 6 8 4 6 0 ,, 9 3 5 1 ,, 0 0 9 6 .. 9 9 0
ATOM 1 4 5 9 6 N GLN D 2 8 5 1 .. 1 8 - 9 ,, 5 2 9 5 8 .. .35 9 1 ,. 0 0 7 6 ,. 2 6 N
ATOM 1 4 5 9 7 CA GLN D 2 8 5 0 .. 6 6 7 --1 0 . 6 0 3 5 7 .. 4 7 9 1 .. 0 0 7 4 .. 7 8 c
ATOM 1 4 5 9 8 C GLN D 2 8 5 ,, 2 2 8 1 0 . 4 6 5 5 6 ., 0 6 4 1 ,, 0 0 7 9 ., 1 9 C
ATOM 1 4 5 9 9 O GLN D 2 8 5 1 .. 4 7 2 - ,, 4 5 8 5 5 .. .37 6 1 ,. 0 0 7 8 ,. 0 1 0
ATOM 1 4 6 0 0 CB GLN D 2 8 5 0 .. 8 5 3 --1 0 ,, 6 1 5 5 7 .. 4 3 7 1 ,. 0 0 7 ,. 7 c
ATOM 1 4 6 0 1 CG GLN D 2 8 5 ,, 4 4 8 - 9 . 2 2 1 5 7 ., 3 1 5 1 ,, 0 0 7 0 ., 3 0 c
ATOM 1 4 6 0 2 CD GLN D 2 8 5 2 . 9 4 9 -- 9 . 2 4 2 5 7 . 4 3 1 1 ,. 0 0 7 3 .. 3 0 c
ATOM 1 4 6 0 3 OE1 GLN D 2 8 5 3 .. 552 --1 0 ,, 3 1 4 5 7 .. 5 1 0 1 ,. 0 0 7 2 ,. 4 9 0
ATOM 1 4 6 0 4 NE2 GLN D 2 8 5 3 ,, 5 6 9 - 8 . 0 6 3 5 7 ., 4 4 6 I ,. 0 0 7 2 .. 5 1 N
ATOM 1 4 6 0 5 N Y D 2 8 6 1 . 4 2 9 -- 9 . 2 1 6 5 5 . 6 5 2 1 ,. 0 0 8 0 .. 5 6 N
ATOM 1 4 6 0 6 CA TYR D 2 8 6 . 9 0 1 - 8 ., 8 8 0 5 4 . 3 4 1 ,. 0 0 8 0 ,. 7 C
ATOM 1 4 6 0 7 C TYR D 2 8 6 3 ,, 4 2 - 8 . 7 3 7 5 4 ., 2 1 9 I ,. 0 0 7 9 .. 2 1 C
ATOM 1 4 6 0 8 O TYR D 2 8 6 3 ,, 9 3 -- 7 . 9 3 5 5 3 ,, 4 2 7 1 ,, 0 0 7 7 .. 9 6 O
ATOM 1 4 6 0 9 CB TYR D 2 8 6 . 2 5 6 - 7 ,, 5 6 7 5 3 . 8 4 5 1 ,. 0 0 7 ,. 5 9 c
ATOM 1 4 6 1 0 CG TYR D 2 8 6 0 . 2 4 1 - 7 . 6 1 9 5 3 . 7 5 4 1 .. 0 0 7 5 .. 2 9 c
ATOM 1 4 6 1 1 CD1 TYR D 2 8 6 0 ,, 8 6 8 -- 8 . 5 4 4 5 2 ,, 9 3 6 1 ,, 0 0 76 .. 7 4 c
ATOM 1 4 6 1 2 CD2 TYR D 2 8 6 1 .. 0 3 0 - 6 ,, 7 3 8 5 4 .. 4 7 7 1 ,. 0 0 7 2 ,. 5 c
ATOM 1 4 6 1 3 CE1 TYR D 2 8 6 2 .. 2 3 7 - 8 . 5 9 7 5 2 .. 8 4 7 1 .. 0 0 7 7 .. 5 2 c
ATOM 4 6 1 4 CE TYR D 2 8 6 2 ,, 3 9 6 - 6 . 7 7 7 5 4 ., 3 9 3 1 ,, 0 0 7 1 ., 7 c



ATOM 1 4 6 1 5 C TYR D 2 8 6 -- 2 9 9 9 - 7 7 0 9 5 3 5 7 4 1 0 0 7 6 3 9 c
ATOM 1 4 6 1 6 OH TY D 2 8 6 - 4 3 6 8 -- 7 7 5 8 5 3 4 7 9 1 0 0 78 4 9 O
ATOM 1 4 6 1 7 ALA D 2 8 7 4 1 7 0 - 9 4 9 2 5 0 1 0 7 7 8 1
ATOM 1 4 6 1 8 CA ALA D 2 8 7 5 62 5 ... y 3 2 1 5 5 0 2 4 1 0 0 7 8 9 7 c
ATOM 1 4 6 1 9 C ALA D 2 8 7 6 3 2 9 ~ 1 0 3 9 3 4 2 0 1 1 0 0 7 9 4 3 c
ATOM 1 4 6 2 0 O ALA D 2 8 7 7 4 0 0 - 1 0 1 4 8 5 3 6 5 8 1 0 7 9 3 0 0
ATOM 1 4 6 2 1 CB ALA D 2 8 7 6 1 5 5 - 9 3 1 5 6 4 4 3 1 0 0 7 8 7 c
ATOM 1 4 6 2 2 N ASP D 2 8 8 5 7 3 9 - 1 5 8 3 4 1 2 5 1 0 0 78 9 6 N
ATOM 1 4 6 2 3 CA ASP D 2 8 8 6 2 7 7 - 1 2 62 8 5 3 2 6 7 1 0 0 7 7 2 0 C
ATOM 1 4 6 2 4 c ASP D 2 8 8 6 0 3 9 - 1 2 2 5 7 5 1 8 0 3 1 0 0 7 9 1 3 c
ATOM 1 4 6 2 5 0 A D 2 8 8 6 8 2 7 - 1 2 6 0 6 5 0 9 1 2 1 0 0 7 9 5 0
ATOM 1 4 6 2 6 CB ASP D 2 8 8 5 6 4 4 - 1 3 9 7 8 5 3 5 8 9 1 0 0 7 3 8 2 c
ATOM 1 4 6 2 7 CG A P D 2 8 8 6 2 8 0 - 4 6 4 7 5 4 7 8 4 1 0 0 8 1 2 4 c
ATOM 1 4 6 2 8 OD1 ASP D 2 8 8 7 4 2 0 - 1 4 2 7 3 5 5 1 3 5 1 0 0 7 7 7 1 0
ATOM 1 4 6 2 9 OD2 ASP D 2 8 8 5 6 4 6 - 1 5 5 4 5 5 3 6 6 1 0 0 8 3 6 6 0
ATOM 1 4 6 3 0 LE D 2 8 9 4 9 4 3 - 1 5 3 8 5 1 5 1 0 7 7 4 2
ATOM 1 4 6 3 1 CA LEU D 2 8 9 4 5 5 8 - 1 1 0 7 0 5 0 2 6 5 1 0 0 7 2 7 5 c
ATOM 4 6 3 2 C LEU D 2 8 9 5 6 - 1 0 1 8 3 4 9 7 0 1 0 0 7 0 4 0 C
ATOM 1 4 6 3 3 O LE D 2 8 9 6 3 7 - 1 0 5 4 0 4 8 7 4 1 1 0 7 1 4 O
ATOM 1 4 6 3 4 CB LEU D 2 8 9 3 2 3 0 - 1 0 3 1 6 5 0 3 3 5 1 0 0 7 2 9 9 c
ATOM 1 4 6 3 5 CG LEU D 2 8 9 2 4 7 2 - 1 0 1 7 2 4 9 0 9 1 0 0 7 0 4 4 c
ATOM 1 4 6 3 6 CD2 LE D 2 8 9 1 1 7 4 - 9 4 2 8 4 9 2 2 7 1 0 0 6 4 1 2 c
ATOM 1 4 6 3 7 CD1 LEU D 2 8 9 2 2 2 8 - 1 1 5 3 2 4 8 3 6 3 1 0 0 7 1 1 0 c
ATOM 1 4 6 3 8 N PHE D 2 9 0 5 8 6 0 - 9 0 4 0 5 0 3 4 7 1 0 0 8 2 N
ATOM 1 4 6 3 9 CA PHE D 2 9 0 6 8 9 7 - 8 1 1 9 4 9 9 0 4 1 0 0 7 1 6 8 C
ATOM 1 4 6 4 0 C PHE D 2 9 0 8 2 8 8 - 8 7 5 1 4 9 9 1 0 0 6 8 6 0 c
ATOM 1 4 6 4 1 O PHE D 2 9 0 9 1 8 4 - 8 2 8 7 4 9 2 1 6 1 0 0 7 0 7 0 0
ATOM 1 4 6 4 2 CB PHE D 2 9 0 6 8 9 0 - 6 8 4 5 0 7 6 0 1 0 0 7 0 1 3 c
ATOM 1 4 6 4 3 CG PHE D 2 9 0 5 7 3 5 - 5 9 3 4 5 0 4 7 1 0 0 6 9 5 3 c
ATOM 1 4 6 4 4 C D 2 PHE D 2 9 0 5 8 9 3 - 4 8 4 2 4 9 6 3 3 1 0 0 5 9 c
ATOM 1 4 6 4 5 CD1 PHE D 2 9 0 4 4 9 0 - 6 1 4 5 1 0 3 3 1 0 0 8 3 2 c
ATOM 1 4 6 4 6 CE2 P E D 2 9 0 4 8 2 9 - .3 9 8 8 4 9 .3 6 7 1 0 7 2 4 8 c
ATOM 1 4 6 4 7 CE1 PHE D 2 9 0 3 4 2 5 - 5 3 2 0 5 0 7 7 3 1 0 0 6 8 2 1 c
ATOM 1 4 6 4 8 C PHE D 2 9 0 3 5 9 2 - 4 2 2 7 4 9 9 4 1 0 0 7 0 3 c
ATOM 1 4 6 4 9 LEU D 2 9 1 8 4 6 9 - 9 8 1 6 5 0 6 1 0 7 1 4 6
ATOM 1 4 6 5 0 CA LEU D 2 9 1 9 7 4 9 - 1 0 502 5 0 6 9 6 1 0 0 7 0 0 3 c
ATOM 4 6 5 1 C LEU D 2 9 1 9 9 0 4 - 1 2 7 7 4 9 3 9 3 1 0 0 4 8 c
ATOM 1 4 6 52 O LEU D 2 9 1 1 0 9 5 3 - 1 1 2 2 6 4 8 7 4 2 1 0 0 6 9 5 3 0
ATOM 1 4 6 5 3 CB LEU D 2 9 1 9 8 5 9 - 1 .1. 4 3 2 5 902 1 0 0 6 7 3 3 c
ATOM 1 4 6 5 4 CG LEU D 2 9 1 1 0 4 0 - 1 2 4 0 4 5 1 8 7 2 1 0 0 6 7 8 1 c
ATOM 1 4 6 5 5 CD2 LEU D 2 9 1 1 0 8 9 6 - 1 3 4 5 5 5 2 9 5 8 1 0 0 7 3 8 c
ATOM 1 4 6 5 6 GDI LEU D 2 9 1 1 2 3 7 3 - 6 8 4 5 9 8 8 1 0 0 6 4 7 c
ATOM 1 4 6 5 7 ALA D 2 9 2 8 8 3 9 - 1 1 9 7 8 4 9 0 1 8 1 0 0 6 8 4 5
ATOM 1 4 6 5 8 CA ALA D 2 9 2 8 7 9 2 - 1 2 7 0 8 4 7 7 6 6 1 0 0 6 7 0 c
ATOM 1 4 6 5 9 C ALA D 2 9 2 9 1 4 4 - 1 8 1 0 4 6 5 1 0 6 9 5 1 c
ATOM 1 4 6 6 0 O ALA D 2 9 2 9 9 3 6 - 1 2 1 9 0 4 5 7 1 4 1 0 0 7 3 3 1 0
ATOM 1 4 6 6 1 CB ALA D 2 9 2 7 4 2 5 - 1 3 3 8 4 7 5 7 6 1 0 0 9 6 c
ATOM 1 4 6 62 ALA D 2 9 3 8 5 6 8 - 1 0 6 1 4 4 6 5 5 8 1 0 6 8 5 7
ATOM 1 4 6 6 3 CA ALA D 2 9 3 8 7 7 6 - 9 6 6 4 4 5 4 6 5 1 0 0 6 9 2 c
ATOM 1 4 6 6 4 C ALA D 2 9 3 0 2 3 3 - 9 2 3 2 4 5 3 4 4 1 0 0 7 0 2 6 c
ATOM 1 4 6 6 5 O ALA D 2 9 3 1 0 7 9 9 - 9 2 3 0 4 4 2 5 0 1 0 0 7 1 1 0 0
ATOM 1 4 6 6 6 CB ALA D 2 9 3 7 8 8 1 - 8 4 4 6 4 5 6 4 8 1 0 0 62 2 9 c
ATOM 1 4 6 6 7 N LYS D 2 9 4 0 8 3 6 - 8 8 6 1 4 6 4 6 8 1 0 0 7 1 5 7 N
ATOM 1 4 6 6 8 CA LYS D 2 9 4 1 2 2 1 5 - 8 3 8 9 4 6 4 6 7 1 0 0 7 1 1 c
ATOM 1 4 6 6 9 C LYS D 2 9 4 1 3 1 2 3 - 9 4 5 8 4 5 8 8 1 1 0 0 7 0 4 4 c
ATOM 1 4 6 7 0 O LYS D 2 9 4 0 4 4 - 9 1 7 0 4 5 1 1 2 1 0 0 6 7 2 0
ATOM 1 4 6 7 1 CB LYS D 2 9 4 1 2 6 5 0 - 8 0 0 9 4 7 8 8 3 1 0 0 7 2 8 8 c
ATOM 1 4 6 7 2 CG LYS D 2 9 4 1 4 1 4 4 - 8 0 2 4 4 8 1 1 0 0 7 3 7 9 c
ATOM 1 4 6 7 3 CD LYS D 2 9 4 1 4 4 9 - 7 7 6 9 4 9 5 7 5 1 0 0 7 5 5 0 c
ATOM 1 4 6 7 4 CE LYS D 2 9 4 1 8 2 4 - 8 2 9 3 4 9 9 5 8 1 0 0 8 6 3 2 c
ATOM 1 4 6 7 5 Z LYS D 2 9 4 1 6 1 6 1 - 7 9 3 7 5 1 .3 6 8 1 0 8 4 9 2
ATOM 1 4 6 7 6 AS D 2 9 5 1 2 8 2 9 - 1 0 7 0 4 4 6 2 2 0 1 0 0 7 1 3 0
ATOM 4 6 7 7 CA. ASM D 2 9 5 3 5 6 6 - 1 8 4 5 6 6 5 1 0 0 6 6 9 6 C



ATOM 14678 c A S D 295 13 374 --11 939 44 162 1 00 68 38 c

ATOM 14679 O ASM D 295 4 335 --12 4 43 430 1 00 88 O

ATOM 14680 CB A S D 295 3 162 -13 097 46 .37 6 1 0 75 43 c
ATOM 14681 CG ASN D 295 13 820 --13 224 47 740 1 00 80 01 c
ATOM 4682 OD1 ASN D 295 5 048 -13 120 47 865 I 00 8 3.3 0

ATOM 14683 D2 A S D 295 3 0 -13 423 48 771 1 0 7.1 0
ATOM 14684 LEU D 296 12 136 - 783 43 705 1 00 70 18 N

ATOM 4685 CA. LEU D 296 8 - 72 7 42 276 I 00 68 63 C
ATOM 14686 C LE D 296 12 727 -10 680 1 623 1 00 67 37 C

ATOM 14687 O LEU D 296 13 452 - 0 960 40 672 1 00 7 O
ATOM 14688 CB LEU D 296 0 384 - 1 400 42 032 I 00 66 99 c
ATOM 14689 CG LEU D 296 9 878 -11 506 40 596 1 00 70 13 c
ATOM 14690 GDI LEU D 296 0 279 -12 832 39 984 1 00 70 45 c
ATOM 14691 CD2 LEU D 296 8 366 -11 343 40 573 1 00 37 c
ATOM 14692 SEP. D 297 12 686 - 9 479 42 182 1 00 6 91 N

ATOM 14693 CA SEP. D 297 3 475 -8 371 41 67 6 1 0 65 6 C

ATOM 14694 c SER D 297 1 951 -8 707 1 471 1 00 5 92 c
ATOM 14695 0 SER D 297 5 596 -8 1.18 40 6 5 I 00 68 89 0

ATOM 14696 CB SER D 297 3 360 -7 85 42 6 . 1 0 67 80 c
ATOM 14697 OG SER D 297 1 227 355 43 716 1 00 74 48 0

ATOM 14698 N ASP D 298 5 485 - 9 640 42 253 I 00 7 92 N

ATOM 14699 CA ASP D 298 1 884 -10 049 42 105 1 00 71 45 c
ATOM 14700 c ASP D 298 17 126 - 0 904 40 853 1 00 70 36 c
ATOM 147 01 0 A D 298 8 091 - 0 690 40 8 I 00 67 50 0

ATOM 14702 CB ASP D 298 17 357 -10 822 43 339 1 00 70 1 c
ATOM 147 03 CG A P D 298 7 625 - 9 923 44 5.19 1 00 7.1 3 c
ATOM 147 04 OD1 A D 298 7 92 3 -8 731 44 297 I 00 70 80 0
ATOM 14705 OD2 ASP D 298 7 539 -10 409 45 668 1 00 74 7 0

ATOM 147 06 ALA D 299 6 264 - 887 40 62 6 1 00 70 99
ATOM 147 07 CA ALA D 299 16 370 -12 712 39 433 1 00 67 08 c
ATOM 147 08 C ALA D 299 16 050 -11 890 38 189 1 00 62 78 c
ATOM 14709 O ALA D 299 6 614 -12 12 37 135 1 0 6.3 48 0

ATOM 14710 CB ALA D 299 15 449 -13 907 39 536 1 00 23 c
ATOM 14711 N LE D 300 5 46 -10 931 38 327 I 00 62 67 N

ATOM 14712 CA LE D 300 4 772 -10 067 37 2.15 1 0 6 c
ATOM 14713 c ILE D 300 15 9 3 - 9 209 36 766 1 00 8 61 c
ATOM 14714 0 ILE D 300 260 - 9 134 35 573 I 00 68 44 0
ATOM 14715 CB ILE D 300 13 572 -9 168 37 588 1 00 65 07 c
ATOM 47 CGI ILE D 300 267 - 9 955 37 445 1 00 6 0 c
ATOM 14717 CG2 ILE D 300 3 533 -7 9.19 .3 6 72 6 I 00 3 98 c
ATOM 14718 CD1 ILE D 300 11 034 - 9 162 37 777 1 00 40 c
ATOM 47 LEU D 30 6 625 -8 578 37 722 1 00 64 64

ATOM 14720 CA LEU D 301 17 817 -7 799 37 425 1 00 59 79 c
ATOM 14721 C LEU D 301 8 898 -8 660 36 733 1 00 8 3 c
ATOM 14722 O LEU D 301 469 -8 241 3 728 1 0 67 8 0

ATOM 14723 CB LEU D 301 18 357 -7 177 38 707 1 00 62 48 c
ATOM 147 24 CG LEU D 301 32 3 -5 993 38 633 I 00 70 56 c
ATOM 14725 G LEU D 301 8 713 -4 809 37 871 1 0 69 09 c
ATOM 14726 CD2 LEU D 301 19 707 -5 567 40 041 1 00 0 73 c
ATOM 14727 N LEU D 302 62 - 9 85 7 37 265 I 00 62 80 N

ATOM 14728 CA LEU D 302 20 152 -10 779 36 703 1 00 64 27 c
ATOM 14729 c LEU D 302 19 860 - 163 35 233 1 00 4 7 c
ATOM 14730 0 LEU D 302 20 770 - 1 267 .34 413 I 00 64 0.3 0

ATOM 14731 CB LEU D 302 20 222 -12 045 37 568 1 00 66 55 c
ATOM 14732 CG LEU D 302 474 -12 531 38 324 1 00 68 2 6 c
ATOM 147 33 GDI LEU D 302 22 471 - 1 441 .38 722 I 00 64 6 c
ATOM 147 34 CD2 LEU D 302 21 0 1 -13 302 39 571 1 00 70 37 c
ATOM 147 35 SER D 303 8 590 - 370 34 904 1 00 62 66
ATOM 14736 CA SER D 303 18 207 -11 780 33 563 1 00 59 85 c
ATOM 147 37 C SER D 303 8 069 -10 590 32 615 1 00 7 7 c
ATOM 14738 O SER D 303 7 870 -10 777 31 4.15 1 0 69 56 0

ATOM 147 39 CB SER D 303 16 898 -12 559 33 593 1 00 67 3 c
ATOM 147 40 OG SER D 303 5 794 - 671 3.3 588 I 00 72 34 0



ATOM 14741 ASP D 304 18 139 ... y 378 33 164 1 00 3 20 N

ATOM 14742 C ASP D 304 19 773 --8 115 31 870 1 00 47 C
ATOM 14743 CA AS D 304 8 336 -8 72 3 .368 1 0 60 40 C
ATOM 14744 O ASP D 304 20 054 -7 602 30 784 1 00 03 0
ATOM 147 45 CB ASP D 304 8 031 -6 92 33 183 I 00 65 0.1 c
ATOM 14746 CG AS D 304 6 541 -6 621 33 259 1 0 7.3 c
ATOM 14747 OD1 ASP D 304 15 743 412 32 695 1 00 72 65 0
ATOM 147 48 OD2 ASP D 304 77 -5 594 33 882 I 00 74 76 0
ATOM 14749 1LE D 305 20 688 --8 632 32 685 1 00 64 68

ATOM 14750 c ILE D 305 22 229 -9 830 31 295 1 00 62 28 c
ATOM 147 51 CA LE D 305 22 083 -8 698 .32 30 I 00 61 6 c
ATOM 14752 O LE D 305 22 685 --9 612 30 177 1 00 63 27 0
ATOM 147 53 CB ILE D 305 23 020 - 8 9 33 5 .18 1 00 60 00 c
ATOM 14754 CGI ILE D 305 23 434 -7 584 3 149 1 00 5 3 c
ATOM 14755 CG2 ILE D 305 24 273 .-9 609 33 078 1 00 5 96 c
ATOM 14756 C ILE D 305 534 -7 08 3 255 1 0 56 78 c
ATOM 14757 O LEU D 306 20 190 --13 595 31 816 1 00 4 11 0
ATOM 147 58 N LEU D 306 2 80 - 026 3 694 I 00 92 N

ATOM 14759 CA LE D 306 21 897 -12 219 30 85 1 0 65 c
ATOM 14760 c LEU D 306 20 576 -12 97 3 30 82 6 1 00 7 c
ATOM 147 61 CB LEU D 306 23 0 -13 156 3 336 I 00 7 .1 c
ATOM 14762 CG LEU D 306 23 148 -14 479 30 576 1 00 59 78 c
ATOM 14763 CD2 LEU D 306 24 026 - 462 31 332 1 00 55 37 c
ATOM 14764 CD1 LEU D 306 23 702 - 4 222 29 80 I 00 5 42 c
ATOM 147 65 O ARG D 307 17 451 -15 424 30 205 1 00 73 15 0
ATOM 14766 ARG D 307 19 9 5 -12 934 29 672 1 00 65 45
ATOM 14767 CA ARG D 307 8 544 - 3 403 29 516 I 00 64 95 C
ATOM 147 68 C ARG D 307 8 369 -1 921 29 551 1 00 71 37 C
ATOM 147 69 CB ARG D 307 7 974 -12 863 28 207 1 00 68 65 C
ATOM 14770 CG ARG D 307 16 536 -13 220 28 001 1 00 72 0 c
ATOM 147 71 CD ARG D 307 909 -12 419 26 888 1 00 79 83 c
ATOM 14772 E ARG D 307 4 497 -12 760 26 757 1 0 84 20
ATOM 14773 C ARG D 307 1 017 -13 61 25 860 1 00 8 66 c
ATOM 147 74 ARG D 307 2 7 -13 872 25 824 I 00 88 44 N

ATOM 14775 2 ARG D 307 4 836 - 4 202 24 995 1 0 84 70
ATOM 14776 O VAL D 308 21 412 - 7 477 29 306 1 00 8 31 0
ATOM 147 77 N VAL D 308 229 -15 64 9 28 84 I 00 66 02 N
ATOM 14778 CA VAL D 308 19 116 -17 103 28 772 1 00 68 25 c
ATOM 14779 C VAL D 308 20 252 -17 8 29 504 1 00 63 66 c
ATOM 14780 CB VAL D 308 9 098 - 7 596 27 317 I 00 68 7.1 c
ATOM 147 81 CG2 VAL D 308 8 193 -16 713 26 462 1 00 7 59 c
ATOM 147 82 CGI VAL D 308 8 638 - 045 27 268 1 00 6 89 c
ATOM 14783 O AS D 309 22 415 -1 142 32 815 1 00 76 0
ATOM 147 84 N ASM D 309 19 880 -18 802 30 329 1 00 8 40 N
ATOM 14785 CA AS D 309 20 779 - 9 629 31 153 1 0 66 00 c
ATOM 14786 c ASN D 309 21 302 -18 888 32 351 1 00 67 5 c
ATOM 147 87 CB ASN D 309 2 960 -20 165 30 349 I 00 65 06 c
ATOM 14788 CG AS D 309 21 547 -21 214 29 .357 1 0 69 7 c
ATOM 14789 OD1 ASN D 309 20 453 -21 778 29 449 1 00 72 52 0
ATOM 14790 D2 ASN D 309 22 4 9 - 491 28 399 I 00 75 3.1 N
ATOM 14791 O THR D 310 21 445 -17 283 36 212 1 00 70 32 0
ATOM 147 92 THR D 3 0 20 468 - 7 981 32 847 1 00 69 70 N
ATOM 147 93 CA THR D 3 0 20 818 - 7 067 .3.3 9 6 I 00 0 60 C
ATOM 14794 C THR D 310 20 789 -17 739 35 277 1 00 69 58 C
ATOM 14795 CB THR D 3 0 19 868 -15 860 33 906 1 00 67 54 C
ATOM 147 96 OG1 THR D 3 0 9 464 - 540 35 238 I 00 68 3 O
ATOM 147 97 CG2 THR D 310 8 648 -16 171 33 078 1 00 3 02 C
ATOM 147 98 O GLU D 3 246 -2 100 37 9. 1 00 74 34 O
ATOM 147 99 GLU D 311 20 049 -18 838 35 382 1 00 72 70 N

ATOM 14800 CA GLU D 311 19 9 -19 548 36 648 1 00 71 45 C
ATOM 14801 C GLU D 3 21 065 -20 539 36 828 1 0 7.3 84 C
ATOM 14802 CB GLU D 311 18 571 -2 0 266 36 735 1 00 71 99 c
ATOM 14803 CG GLU D 311 8 4 6 - 452 35 786 I 00 78 76 c



ATOM 1 804 CD GLU D 311 18 043 --21 050 3 365 1 00 83 56 c
ATOM 14805 OE1 GLU D 311 7 483 --19 92 8 34 177 1 00 75 O
ATOM 14806 OE2 GL D 3 8 .315 -21 872 33 446 1 0 78 09 0
ATOM 14807 O LE D 312 25 339 --21 783 35 497 1 00 3 01 0
ATOM 14808 N LE D 312 2 849 20 738 .3 5 772 I 00 70 97

ATOM 14809 CA ILE D 312 956 -21 695 3 824 1 0 68 09 c
ATOM 14810 c ILE D 312 24 325 -21 088 35 493 1 00 7 70 c
ATOM 14811 CB ILE D 312 22 7 -22 888 .34 859 I 00 9 c
ATOM 14812 CGI ILE D 312 22 771 -22 434 33 398 1 00 8 88 c
ATOM 14813 CG2 ILE D 312 21 400 -2 3 588 35 178 1 00 72 69 c
ATOM 14814 CD1 ILE D 312 22 7 -23 408 .32 447 I 00 70 20 c
ATOM 14815 O TH D 313 25 451 -17 298 36 299 1 00 66 49 0
ATOM 14816 THR D 313 24 .37 6 - 792 35 221 1 00 67 65
ATOM 14817 CA D 313 25 656 -1 209 3 861 1 00 62 1 c
ATOM 14818 C THR D 313 26 165 -18 210 3 898 1 00 61 51 c
ATOM 14819 CB THR D 313 25 572 -18 525 33 505 1 0 64 51 c
ATOM 14820 OG1 R D 313 24 904 -1 390 32 575 1 00 0 99 0
ATOM 14821 CG2 THR D 313 26 961 -18 172 .3.3 003 I 00 53 9.3 c
ATOM 14822 O LYS D 314 29 290 - 6 763 3 291 1 0 64 34 0
ATOM 14823 LYS D 314 27 403 - 8 41 36 333 1 00 4 '74

ATOM 14824 CA. LYS D 314 28 01 - 7 50 7 .37 236 I 00 60 56 c
ATOM 14825 C LYS D 314 28 833 -16 467 36 405 1 00 65 06 c
ATOM 14826 CB LYS D 314 29 086 - 8 269 38 115 1 00 4 44 c
ATOM 14827 CG LYS D 3 4 28 486 - 471 .38 814 I 00 66 9.3 c
ATOM 14828 CD LYS D 314 29 556 -20 286 39 525 1 00 70 38 c
ATOM 14829 CE LYS D 314 28 933 -2 390 40 .37 0 1 00 74 82 c
ATOM 14830 LYS D 3 4 29 964 372 40 818 I 00 79 00 N
ATOM 14831 O ALA D 315 28 953 -13 875 33 803 1 00 48 02 0
ATOM 14832 ALA D 315 28 964 -15 264 36 953 1 00 57 50
ATOM 14833 CA ALA D 315 29 391 -1 118 36 171 1 00 48 15 c
ATOM 14834 C ALA D 315 28 483 -13 906 34 94 6 1 00 48 7 c
ATOM 14835 CB ALA D 315 30 852 - 4 283 3 754 1 0 44 20 c
ATOM 14836 PRO D 316 27 169 -13 751 35 182 1 00 49 36
ATOM 14837 CA. PRO D 316 26 236 -13 467 .34 080 I 00 49 86 C
ATOM 14838 C PRO D 3 6 26 656 -12 266 33 2 1 0 5.3 07 C
ATOM 14839 O PRO D 316 26 412 -12 274 31 994 1 00 0 13 O
ATOM 14840 CB PRO D 316 24 923 -13 148 .34 808 I 00 50 4.3 c
ATOM 14841 CG PRO D 316 25 348 -12 635 36 134 1 00 53 36 c
ATOM 14842 CD PRO D 3 26 522 -13 542 36 488 1 00 5.3 7 c
ATOM 14843 N L D 3 7 27 285 - 1 256 .3.3 813 I 00 47 89 N
ATOM 14844 CA LEU D 317 27 704 -10 108 33 034 1 00 44 09 C
ATOM 14845 C LEU D 3 7 28 759 - 0 481 32 026 1 00 4.3 8 c
ATOM 14846 O LEU D 317 28 591 -10 231 30 824 1 00 52 12 0
ATOM 14847 CB LEU D 317 28 236 -8 967 33 914 1 00 43 3 c
ATOM 14848 CG LEU D 3 7 28 724 -7 887 32 935 1 0 44 c
ATOM 14849 CD1 LEU D 317 27 537 -7 109 32 342 1 00 1 05 c
ATOM 14850 CD.2 LEU D 317 29 797 -6 98 7 .3.3 494 I 00 45 47 c
ATOM 14851 SEP. D 318 29 858 - 057 32 499 1 0 46 33
ATOM 14852 CA SER D 3 8 30 917 - 467 31 577 1 00 65 c
ATOM 14853 C SER D 318 .30 363 - 2 446 .30 557 I 00 44 .3 9 c
ATOM 14854 O SER D 318 30 662 -12 321 29 366 1 00 46 07 0
ATOM 14855 CB SER D 3 8 32 096 -12 059 32 324 1 00 47 99 c
ATOM 14856 OG SER D 3 8 .32 942 - 1 036 .32 842 I 00 49 08 0
ATOM 14857 ALA D 319 29 505 -13 367 30 992 1 00 41 1
ATOM 14858 CA ALA D 3 28 907 -14 30 30 033 1 00 46 05 c
ATOM 14859 C ALA D 3 28 44 - 3 574 28 909 I 00 50 56 c
ATOM 14860 O ALA D 319 28 289 -13 933 27 72 9 1 00 50 40 0
ATOM 148 61 CB ALA D 3 27 999 -15 289 30 735 1 00 4.3 78 c
ATOM 148 62 SER D 320 27 353 -12 552 29 250 1 00 44 55
ATOM 14863 CA SER D 320 26 605 -11 839 28 211 1 00 47 77 c
ATOM 14864 C SER D 320 27 565 - 02 9 27 332 1 0 44 5 c
ATOM 148 65 O SER D 320 27 326 -10 871 26 142 1 00 49 53 0
ATOM 14866 CB SER D 320 25 5 2 -10 933 28 8 6 I 00 47 26 c



ATOM 1 4 8 6 7 OG SER D 3 2 0 2 6 0 8 1 ... y 8 8 3 2 9 5 7 1 1 0 0 4 7 5 6 O
ATOM 1 4 8 6 8 MET D 3 2 1 2 8 6 6 4 --1 0 5 3 3 2 7 8 8 6 1 0 0 4 5 5 3
ATOM 1 4 8 6 9 CA ME D 3 2 2 9 6 7 9 - 9 9 3 2 7 0 2 5 1 0 4 .3 5 1 C
ATOM 1 4 8 7 0 c ME D 3 2 1 3 0 2 5 4 --1 0 9 9 1 2 6 1 1 5 1 0 0 4 5 3 c
ATOM 4 8 7 1 O M D 3 2 3 0 4 0 9 1 0 7 6 5 2 4 9 1 5 I 0 0 4 9 7 5 0
ATOM 1 4 8 7 2 CB ME D 3 2 3 0 7 9 0 - 9 2 6 8 2 7 8 3 7 1 0 3 9 3 6 c
ATOM 1 4 8 7 3 CG MET D 32 3 0 3 1 3 - 8 0 9 9 2 8 6 9 7 1 0 0 4 6 2 3 c
ATOM 4 8 7 4 S D M D 3 2 2 9 4 7 - 6 8.1 8 2 7 7 0 4 I 0 0 4 5 7 5 s
ATOM 1 4 8 7 5 CE ME D 3 2 1 2 7 7 3 6 -- 7 2 9 0 2 7 9 5 2 1 0 0 5 3 2 2 c
ATOM 1 4 8 7 6 ILE D 32 2 3 0 5 3 0 --1 2 1 6 8 2 6 6 7 7 1 0 0 0 7 7
ATOM 1 4 8 7 7 CA LE D 3 2 2 3 0 8 4 - 3 2 7 8 2 5 8 9 4 I 0 0 4 6 8 8 C
ATOM 1 4 8 7 8 C LE D 3 2 2 3 0 1 0 5 - 1 3 6 6 0 2 4 7 9 9 1 0 0 4 6 2 4 C
ATOM 1 4 8 7 9 O ILE D 32 2 3 0 4 9 1 - 1 3 852 2 3 6 1 0 0 4 9 6 O
ATOM 1 4 8 8 0 CB ILE D 3 2 2 3 1 4 0 3 - 4 9 1 2 6 7 7 0 1 0 0 4 6 2 8 c
ATOM 1 4 8 8 1 CGI ILE D 3 2 2 3 2 6 4 2 - 1 2 0 3 2 7 602 1 0 0 4 3 5 0 c
ATOM 1 4 8 8 2 CG2 ILE D 3 2 2 3 1 62 6 - 1 5 7 4 1 2 5 9.1 1 0 4 4 3 c
ATOM 1 4 8 8 3 CD1 ILE D 3 2 2 3 2 9 0 4 - 5 2 3 9 2 8 6 4 8 1 0 0 2 3 c
ATOM 1 4 8 8 4 N LYS D 3 2 3 2 8 8 2 8 - 1 3 7 . 8 2 5 4 7 I 0 0 4 5 0 9 N
ATOM 1 4 8 8 5 CA LYS D 3 2 3 2 7 7 9 3 - 0 0 2 4 1 5 6 1 0 4 .3 9 6 C
ATOM 1 4 8 8 6 c LYS D 32 3 2 7 7 1 - 1 2 9 4 1 2 3 0 4 5 1 0 0 0 5 1 c
ATOM 1 4 8 8 7 0 LYS D 3 2 3 2 7 4 5 3 - 1 3 2 9 7 2 9 0 1 I 0 0 5 3 8 5 0
ATOM 1 4 8 8 8 CB LYS D 3 2 3 2 6 4 3 5 - 1 4 1 3 5 2 4 8 4 7 1 0 0 4 9 1 9 c
ATOM 1 4 8 8 9 CG LYS D 32 3 2 5 2 9 2 - 4 5 5 0 2 3 92 9 1 0 0 5 4 7 9 c
ATOM 1 4 8 9 0 C LYS D 3 2 3 2 4 0 5 9 - 4 9 4 5 2 4 7 3 3 I 0 0 5 4 6 c
ATOM 1 4 8 9 1 CE LYS D 3 2 3 2 2 8 7 3 - 1 5 3 3 0 2 3 8 4 2 1 0 0 6 1 3 2 c
ATOM 4 8 92 Z LYS D 32 3 2 2 1 9 3 - 4 4 2 2 3 2 3 8 1 0 0 6 7 0 5
ATOM 1 4 8 9 3 N ARG D 3 2 4 2 7 9 5 7 - 1 6 5 9 2 .3 3 6 9 I 0 0 4 2 9 .3 N
ATOM 1 4 8 9 4 CA ARG D 3 2 4 2 7 9 7 8 - 1 0 6 1 0 2 2 3 4 4 1 0 0 4 4 3 C
ATOM 1 4 8 9 5 C ARG D 32 4 2 9 1 2 2 - 0 9 0 0 2 4 .1 7 1 0 0 4 8 7 3 c
ATOM 1 4 8 9 6 O ARG D 3 2 4 2 8 9 7 3 - 1 0 8 8 6 2 0 1 9 4 1 0 0 5 1 3 9 0
ATOM 1 4 8 9 7 CB ARG D 3 2 4 2 8 1 6 2 - 9 1 8 1 2 2 9 1 8 1 0 0 4 6 4 2 c
ATOM 1 4 8 9 8 CG ARG D 3 2 4 2 6 9 6 6 - 8 5 4 2 3 6 4 0 1 0 4 2 c
ATOM 1 4 8 9 9 CD ARG D 3 2 4 2 7 0 0 7 - 6 9 6 4 2 3 5 7 8 1 0 0 4 3 5 5 c
ATOM 1 4 9 0 0 NE ARG D 3 2 4 2 6 5 7 - 6 3 5 6 2 4 8 I 0 0 5 0 9 5 N
ATOM 1 4 9 0 1 C ARG D 3 2 4 2 6 8 0 5 - 5 2 5 2 5 2 5 4 1 0 4 7 8 4 C
ATOM 1 4 9 0 2 H1 ARG D 32 4 2 7 5 8 9 - 4 3 2 4 5 5 5 1 0 0 4 0 0
ATOM 1 4 9 0 3 2 ARG D 3 2 4 2 6 3 0 5 - 4 7 0 9 2 6 4 3 I 0 0 4 8 3 N
ATOM 1 4 9 0 4 TYR D 3 2 5 3 0 2 8 1 - 1 1 1 3 8 2 2 0 2 3 1 0 0 4 7 4 4
ATOM 1 4 9 0 5 CA TYR D 32 5 3 4 8 0 - 1 .1 4 5 4 2 2 8 3 1 0 0 4 4 3 6 C
ATOM 1 4 9 0 6 C TYR D 3 2 5 3 2 5 0 - 2 6.1 2 0 2 8 6 I 0 0 5 0 5 7 C
ATOM 1 4 9 0 7 O TYR D 3 2 5 3 1 5 5 3 - 1 2 4 7 5 1 9 0 9 1 1 0 0 4 6 5 1 O
ATOM 1 4 9 0 8 CB TYR D 32 5 3 2 6 8 - 1 .1 8 0 2 2 2 4 4 1 0 0 4 8 3 3 C
ATOM 1 4 9 0 9 CG TYR D 3 2 5 3 3 8 4 3 - 1 2 2 0 0 2 1 4 7 5 1 0 0 5 0 5 3 c
ATOM 1 4 9 1 0 CD1 TYR D 3 2 5 3 4 7 7 - 1 1 2 2 0 2 1 0 1 6 1 0 0 4 4 0 4 c
ATOM 1 4 9 1 1 CD2 TYR D 3 2 5 3 4 0 9 7 - 1 3 5 4 4 2 1 1 3 6 1 0 4 5 7 c
ATOM 1 4 9 1 2 CE1 TYR D 3 2 5 3 5 8 2 9 - 1 1 5 4 6 2 0 2 7 2 1 0 0 2 8 c
ATOM 1 4 9 1 3 CE2 TYR D 3 2 5 3 5 2 1 5 - 1 3 8 8 3 2 0 382 I 0 0 4 5 2 .1 c
ATOM 1 4 9 1 4 CZ TYR D 3 2 5 3 6 0 8 4 - 1 2 8 8 9 5 6 1 0 5 0 3 c
ATOM 1 4 9 1 5 OH TYR D 32 5 3 7 2 1 0 - 3 1 6 9 1 9 2 0 4 1 0 0 5 3 1 0
ATOM 1 4 9 1 6 N ASP D 3 2 6 3 0 7 3 2 - 1 3 7 3 9 2 0 7 8 6 I 0 0 4 9 0 5 N
ATOM 1 4 9 1 7 CA A D 3 2 6 3 0 4 4 0 - 1 4 9 1 1 1 9 9 4 7 1 0 0 4 8 3 0 C
ATOM 1 4 9 1 8 c ASP D 32 6 2 9 4 3 4 - 4 6 7 1 8 8 2 3 1 0 0 2 6 2 c
ATOM 1 4 9 1 9 0 A D 3 2 6 2 9 6 7 - 0 4 3 7 6 7 6 I 0 0 5 2 6 7 0
ATOM 1 4 9 2 0 CB A D 3 2 6 2 9 9 1 7 - 1 6 0 7 1 2 0 7 9 9 1 0 0 4 2 5 7 c
ATOM 1 4 9 2 1 CG A P D 32 6 3 0 9 9 7 - 6 9 4 2 6 7 0 1 0 0 4 9 2 3 c
ATOM 1 4 922 OD1 A D 3 2 6 3 2 8 0 - 6 5 4 6 2 .1 3 2 8 I 0 0 5 1 4 7 0
ATOM 1 4 9 2 3 OD2 ASP D 3 2 6 3 0 6 6 2 - 1 7 3 2 4 2 2 6 9 8 1 0 0 4 9 0 9 0
ATOM 1 4 9 2 4 GUI D 32 7 2 8 3 7 0 - 1 3 8 8 7 1 9 1 4 2 1 0 0 3 0 3
ATOM 1 4 9 2 5 CA GLU D 3 2 7 2 7 3 5 3 - 1 3 6 0 7 1 8 1 3 3 1 0 0 5 1 4 4 c
ATOM 1 4 9 2 6 C GLU D 3 2 7 2 7 8 6 5 - 1 2 6 0 9 7 1 1 0 1 0 0 4 9 5 0 c
ATOM 1 4 9 2 7 O GL D 3 2 7 2 7 502 - 1 2 6 8 3 9 5 3 1 0 5 0 1 0
ATOM 1 4 9 2 8 CB GLU D 3 2 7 2 6 0 7 5 - 1 3 1 1 0 1 8 7 9 0 1 0 0 5 3 c
ATOM 1 4 9 2 9 CG GLU D 3 2 7 2 5 2 8 7 - 4 2 .1 7 4 4 5 I 0 0 5 5 4 c



ATOM 14930 CD GLU D 327 23 918 --13 760 19 859 1 00 4 72 c
ATOM 14931 OE1 GLU D 327 23 665 --12 542 19 768 1 00 71 21 O

ATOM 14932 OE2 GL D 327 23 100 - 4 607 20 273 1 0 68 87 0

ATOM 14933 HIS D 328 28 737 --11 703 17 542 1 00 49 08 N
ATOM 14934 CA. HIS D 328 2 9 352 -10 730 648 I 00 46 69 C

ATOM 14935 C H S D 328 30 148 - 514 60 1 0 47 61 C
ATOM 14936 O HIS D 32 8 30 069 - 233 1 408 1 00 49 27 O

ATOM 14937 CB HIS D 328 30 2 - 9 731 7 473 I 00 45 05 C
ATOM 14938 CG HIS D 328 30 894 -8 644 1 677 1 00 45 62 C

ATOM 14939 D1 HIS D 32 8 31 091 375 1 183 1 00 43 52 N

ATOM 14940 CD2 H S D 328 3 488 -8 65 5 456 I 00 44 68 C

ATOM 14941 CE1 HIS D 328 31 742 -6 640 1 297 1 00 43 5 C
ATOM 14942 NE2 H D 32 8 3 991 -7 388 237 1 00 44 34 N
ATOM 14943 H S D 32 9 30 869 -12 538 16 048 1 00 51 3 N

ATOM 14944 CA HIS D 32 9 31 681 -13 353 142 1 00 49 2 C
ATOM 14945 C H S D 32 9 30 845 - 4 6 4 127 1 0 53 30 C

ATOM 14946 O H S D 32 9 31 131 -14 069 2 92 5 1 00 52 30 0
ATOM 4947 CB HIS D 329 32 543 - 4 354 5 907 I 00 45 82 c
ATOM 14948 CG H S D 32 9 33 293 -15 289 007 1 0 53 75 c
ATOM 14949 D1 HIS D 32 9 32 919 - 603 1 815 1 00 47 46 N

ATOM 14950 CD2 HIS D 329 34 376 -15 088 4 221 I 00 54 66 C
ATOM 14951 CE1 HIS D 32 9 33 754 -17 175 13 966 1 00 51 2 C

ATOM 14952 E2 HIS D 32 9 3 64 6 - 277 13 589 1 00 54 30 N

ATOM 14953 N GL D 330 2 9 819 - 4 815 4 6 0 I 00 51 7 N

ATOM 14954 CA GL D 330 28 895 -15 508 13 718 1 00 48 44 C
ATOM 14955 C GLN D 330 28 241 -14 543 730 1 00 55 3 C

ATOM 14956 O GLN D 330 28 246 - 4 823 .1 52 9 I 00 5 90 0
ATOM 14957 CB GLN D 330 27 845 -16 266 4 525 1 00 50 3 c
ATOM 4958 CG GLN D 330 28 384 -17 558 143 1 00 55 c
ATOM 14959 CD GLN D 330 27 947 -17 767 16 591 1 00 3 43 c
ATOM 14960 OE1 GLN D 330 2 6 888 -17 288 7 010 1 00 3 3 0
ATOM 14961 KE2 GLN D 3.30 28 772 -18 483 7 .369 1 0 62 6 N

ATOM 14962 ASP D 331 27 716 -13 400 13 206 1 00 54 32 N
ATOM 14963 CA. ASP D 331 27 075 - 2 450 2 296 I 00 47 73 C

ATOM 14964 C A S D 331 28 108 - 939 1 .3 1 0 52 66 C
ATOM 14965 O ASP D 331 27 796 - 671 10 158 1 00 55 56 O

ATOM 14966 CB ASP D 331 2 6 454 - 233 3 014 I 00 54 67 C
ATOM 14967 CG A D 331 25 588 -11 601 14 228 1 00 61 53 C
ATOM 14968 OD1 A P D 33 25 062 -12 745 4 287 1 00 55 47 O

ATOM 14969 OD2 A P D 331 25 450 - 0 717 5 33 I 00 61 90 O
ATOM 14970 N LEU D 332 2 9 343 -11 781 11 768 1 00 48 2 9 N

ATOM 4971 CA LEU D 332 30 369 - 24 0 88 7 1 00 47 5 C
ATOM 14972 c LEU D 332 30 766 -12 257 9 836 1 00 5 13 c
ATOM 14973 O LEU D 332 30 948 -11 895 8 67 6 1 00 57 51 0
ATOM 14974 CB LEU D 3.32 31 594 -10 80 1 669 1 0 47 75 c
ATOM 14975 CG LEU D 332 32 686 -10 141 10 830 1 00 47 52 c
ATOM 14976 CD1 LEU D 332 32 193 -8 840 0 196 I 00 50 76 c
ATOM 14977 CD2 LEU D 3.32 33 886 - 9 886 1 701 1 0 45 3 c
ATOM 14978 THR D 333 30 889 - 3 523 10 243 1 00 51 19 N

ATOM 4979 CA. TH.R D 333 3 202 - 4 602 9 3 3 I 00 50 72 C
ATOM 14980 C THR D 333 30 131 -14 648 8 213 1 00 57 94 C

ATOM 14981 O THR D 333 30 438 - 4 578 7 017 1 00 98 0
ATOM 14982 CB THR D 333 3 307 - 975 0 047 I 00 50 23 c
ATOM 14983 OG1 THR D 333 32 437 -15 964 10 934 1 00 49 14 0
ATOM 14984 CG2 THR D 333 3 480 -17 2 9 048 1 00 49 44 c
ATOM 14985 N LEU D 334 28 871 - 4 732 8 62 5 I 00 5 0 N
ATOM 14986 CA LEU D 334 27 766 -1 765 7 67 6 1 00 57 12 C

ATOM 4987 C LEU D 334 27 74 7 -13 538 6 782 1 00 57 56 C
ATOM 14988 O LEU D 334 27 688 -13 658 5 567 1 00 62 2 9 O

ATOM 14989 CB LEU D 334 2 6 423 -1 887 8 403 1 00 58 32 C
ATOM 14990 CG LEU D 3.34 25 192 - 4 746 7 500 1 0 60 79 C

ATOM 14991 CD1 LEU D 334 2 5 217 -15 805 6 398 1 00 62 07 c
ATOM 14992 CD2 LEU D 334 23 895 - 4 82 7 8 297 I 00 60 76 c



ATOM 1 4 3 LEU D 3 3 5 2 7 .. 7 9 0 --1 2 .. 3 5 9 7 .. 3 8 3 1 .. 0 0 5 8 .. 9 0 N

ATOM 1 4 9 9 4 CA LEU D 3 3 5 2 7 ., 7 0 6 --1 1 .. 1 1 8 ., 6 1 5 1 ,. 0 0 5 9 .. 4 2 C
ATOM 1 4 9 9 5 C LE D 3 3 5 2 8 .. 7 9 2 - 1 1 ., 0 5 7 5 .. 5 3 5 1 .. 0 0 6 0 ,. 2 6 C
ATOM 1 4 9 9 6 O LEU D 3 3 5 2 8 .. 5 1 2 --1 0 .. 6 9 9 4 .. 3 9 6 1 .. 0 0 6 3 .. 0
ATOM 1 4 9 9 7 CB LEU D 3 3 5 2 7 ., 8 0 6 - 9 . 8 9 7 7 ., 5 3 8 1 ,. 0 0 5 2 .. 4 1 c
ATOM 1 4 9 9 8 CG LE D 3 3 5 2 7 .. 9 8 0 - 8 ., 5 8 1 6 .. 7 8 8 1 .. 0 0 5 8 ,. 4 4 c
ATOM 1 4 9 9 9 CD1 LEU D 3 3 5 2 6 . 7 1 - 8 ., 2 5 4 6 .. 0 0 3 1 ,. 0 0 6 0 ,. 6 4 c
ATOM 1 5 0 0 0 CD2 LEU D 3 3 5 2 8 ., 3 3 3 ~ 7 . 4 5 2 7 ., 7 3 1 1 ,. 0 0 6 ., 3 9 c
ATOM 1 5 0 0 1 O LYS D 3 3 6 3 0 .. 9 5 9 - 1 2 ., 1 3 4 2 .. 602 1 ,. 0 0 6 7 .. 8 5 0
ATOM 1 5 0 0 2 LYS D 3 3 6 3 0 .. 0 2 2 - 1 1 ., 4 2 1 5 .. 8 9 2 1 ,. 0 0 5 9 ,. 0 5 N
ATOM 1 5 0 0 3 CA LYS D 3 3 6 3 1 ., 1 1 6 - 1 1 .. 4 8 9 4 ., 9 1 1 1 ,. 0 0 6 4 .. 2 .3 C
ATOM 1 5 0 0 4 C LYS D 3 3 6 3 0 .. 7 9 6 - 1 2 .. 4 6 5 3 .. 7 7 4 1 ,. 0 0 6 6 .. 2 1 C
ATOM 1 5 0 0 5 CB LYS D 3 3 6 3 2 . 4 2 9 - 1 ., 8 9 3 5 . 5 8 5 1 ,. 0 0 5 7 ,. 9 2 C
ATOM 1 0 0 6 CG LYS D 3 3 6 3 3 .. 2 8 9 - 1 0 .. 7 1 6 6 ., 0 2 5 1 .. 0 0 6 0 .. 0 9 c
ATOM 1 5 0 0 7 CD LYS D 3 3 6 3 4 ., 3 2 6 - 1 1 .. 1 2 3 7 ., 0 7 3 1 ,. 0 0 : . 9 1 c
ATOM 1 5 0 0 8 CE LYS D 3 3 6 3 5 .. .35 8 - 1 0 ., 0 1 9 7 .. 2 8 0 1 .. 0 0 5 4 ,. 0 0 c
ATOM 1 0 0 9 LYS D 3 3 6 3 6 .. 3 7 9 - 1 0 .. 3 8 6 8 .. 2 9 9 1 .. 0 0 5 .. 4 0 N
ATOM 1 5 0 1 0 O ALA D 3 3 7 2 9 ., 1 4 7 - 1 4 . 0 0 3 0 ., 9 3 8 1 ,. 0 0 7 .. 0 .1 O
ATOM 1 5 0 1 1 N ALA D 3 3 7 3 0 .. .33 9 - 1 3 ., 6 6 3 4 .. 1 1 .. 0 0 6 2 ,. 9 8 N
ATOM 1 5 0 1 2 CA ALA D 3 3 7 2 9 .. 9 6 5 - 1 4 ., 6 4 2 3 .. 1 0 2 1 ,. 0 0 6 1 ,. 9 4 c
ATOM 1 5 0 1 3 C ALA D 3 3 7 2 8 ., 9 - 1 4 . 0 6 0 2 ., 1 4 7 1 ,. 0 0 6 5 .. 0 0 c
ATOM 1 5 0 1 4 CB ALA D 3 3 7 2 9 .. 4 4 5 - 1 5 ., 9 2 3 3 .. 7 5 9 1 ,. 0 0 5 6 .. 2 4 c
ATOM 1 5 0 1 5 O LEU D 3 3 8 2 6 .. 9 4 2 - 1 1 ., 9 9 1 - 0 .. 2 5 3 1 ,. 0 0 7 2 ,. 1 1 0
ATOM 1 5 0 1 6 N LEU D 3 3 8 2 7 ., 7 9 7 - 1 3 .. 6 0 5 2 ., 6 9 9 1 ,. 0 0 6 6 .. 1 0 N
ATOM 1 5 0 1 7 CA LE D 3 3 8 2 6 .. 7 2 7 - 1 3 .. 0 0 7 1 .. 9 0 0 1 ,. 0 0 6 3 .. 0 C
ATOM 1 5 0 1 8 C LEU D 3 3 8 2 7 . 2 3 0 - 1 ., 9 3 5 0 . 9 4 0 1 ,. 0 0 6 6 ,. 8 6 C
ATOM 1 5 0 1 9 CB LEU D 3 3 8 2 5 ., 6 5 5 - 1 2 .. 382 2 ., 7 9 1 1 ,. 0 0 6 6 .. 6 5 C
ATOM 1 502 0 CG LEU D 3 3 8 2 4 ., 8 7 9 - 1 3 .. 1 6 8 3 ., 8 4 2 1 ,. 0 0 6 2 .. 8 3 C
ATOM 1 502 1 GDI LEU D 3 3 8 2 3 . 8 7 9 - 1 2 ., 2 1 3 4 . 4 5 2 1 ,. 0 0 6 2 ,. 2 9 c
ATOM 1 5022 CD2 LEU D 3 3 8 2 4 .. 1 9 3 - 1 ., 4 0 0 3 ., 2 8 0 1 .. 0 0 5 5 .. 7 7 c
ATOM 1 502 3 O VAL D 3 3 9 2 9 ., 3 7 9 - 9 .. 6 5 5 - 1 ., 5 5 4 1 ,. 0 0 7 1 .. 2 7 0
ATOM 1 502 4 N VAL D 3 3 9 2 7 .. 9 7 0 - 1 0 ., 9 5 7 1 .. 4 5 8 1 .. 0 0 6 5 ,. 1 1 N
ATOM 1 502 5 CA VAL D 3 3 9 2 8 .. 4 1 3 - .. 8 2 1 0 .. 6 4 2 1 .. 0 0 6 6 .. 9 0 c
ATOM 1 5 0 2 6 C VAL D 3 3 9 2 9 ., 3 6 1 - 1 0 . 2 5 9 - 0 ., 4 7 5 1 ,. 0 0 6 9 .. 0 .1 C
ATOM 1 502 7 CB VAL D 3 3 9 2 9 .. 1 0 3 - 8 ., 7 3 6 1 .. 5 1 1 .. 0 0 6 2 ,. 7 0 C
ATOM 1 502 8 CGI VAL D 3 3 9 2 9 .. 6 3 6 - 7 ., 6 0 1 0 .. 6 6 3 1 ,. 0 0 5 5 ,. 1 4 c
ATOM 1 5 0 2 9 CG VAL D 3 3 9 2 8 ., 1 4 6 - 8 . 2 2 ., 5 6 2 1 ,. 0 0 6 .. 6 6 c
ATOM 1 5 0 3 0 O A G D 3 4 0 3 0 .. 6 4 3 - 1 2 ., 4 1 2 - 3 .. 5 1 1 ,. 0 0 7 3 .. 6 4 0
ATOM 1 5 0 3 1 N A.P.G D 3 4 0 3 0 . 1 3 6 - 1 ., 3 1 2 - 0 . 2 1 ,. 0 0 6 4 ,. 6 2 N
ATOM 1 5 0 3 2 CA ARG D 3 4 0 3 1 ., 0 4 4 - 1 1 .. 8 6 9 - 1 ., 2 2 9 1 ,. 0 0 7 0 .. 7 6 C
ATOM 1 5 0 3 3 C ARG D 3 4 0 3 0 ., 2 5 9 - 1 2 .. 5 1 1 - 2 ., 3 5 7 1 ,. 0 0 7 1 .. 6 3 C
ATOM 1 5 0 3 4 CB ARG D 3 4 0 3 1 . 9 9 9 - 1 2 ., 9 9 - 0 . 6 3 0 1 ,. 0 0 6 6 ,. 0 1 C
ATOM 1 5 0 3 5 CG ARG D 3 4 0 3 3 ., 0 9 0 - 1 2 .. 3 8 0 0 ., 2 7 7 1 .. 0 0 6 8 .. 0 8 c
ATOM 1 5 0 3 6 CD ARG D 3 4 0 3 4 ., 2 6 3 - 1 1 .. 7 6 3 - 0 ., 4 9 3 1 ,. 0 0 7 1 .. 8 5 c
ATOM 1 5 0 3 7 NE ARG D 3 4 0 3 5 .. 4 4 0 - 1 1 ., 6 4 0 0 .. .37 1 1 .. 0 0 7 8 ,. 4 7 N
ATOM 1 5 0 3 8 C ARG D 3 4 0 3 6 .. 5 7 5 - 1 1 .. 0 2 8 0 .. 0 4 2 1 .. 0 0 7 6 .. 7 7 c
ATOM 1 5 0 3 9 ARG D 3 4 0 3 6 ., 7 2 3 - 1 0 . 4 5 1 - 1 ., 1 4 4 1 ,. 0 0 7 4 .. 2 9 N
ATOM 1 5 0 4 0 N 2 ARG D 3 4 0 3 7 .. 5 6 7 - 1 0 ., 9 8 4 0 .. 9 8 1 .. 0 0 7 4 ,. 6 6 N
ATOM 1 5 0 4 1 O GLN D 3 4 1 2 6 .. 8 1 8 - 1 3 ., 5 1 6 - 4 .. 7 3 4 1 ,. 0 0 6 8 ,. 2 7 O
ATOM 1 5 0 4 2 N GLN D 3 4 1 2 9 ., 1 6 3 - 1 3 . 1 7 8 - 2 ., 0 0 1 1 ,. 0 0 7 2 .. 0 5 N
ATOM 1 5 0 4 3 CA GLN D 3 4 1 2 8 ., 3 6 1 - 1 3 .. 9 3 5 - 2 .. 9 6 2 1 ,. 0 0 7 1 .. 1 1 C
ATOM 1 5 0 4 4 c GLN D 3 4 1 2 7 .. 2 8 8 - 1 3 ., 1 1 0 - 3 .. 6 8 1 1 ,. 0 0 6 8 ,. 9 9 c
ATOM 1 5 0 4 5 CB GLN D 3 4 1 2 7 ., 6 9 3 - 1 5 .. 1 2 5 - 2 ., 2 6 3 1 ,. 0 0 7 3 .. 5 7 c
ATOM 1 5 0 4 6 O GLN D 3 4 2 2 5 .. 6 0 8 - 9 .. 2 9 7 - 5 ., 1 3 7 1 ,. 0 0 8 2 .. 1 5 0
ATOM 1 5 0 4 7 N GLN D 3 4 2 2 6 . 8 9 5 - 1 ., 9 6 1 - 3 . 1 3 6 1 ,. 0 0 6 9 ,. 0 7 N
ATOM 1 5 0 4 8 CA GLN D 342 2 5 ., 7 7 9 - 1 1 .. 2 4 - 3 ., 7 3 0 1 ,. 0 0 6 8 .. 8 7 C
ATOM 1 5 0 4 9 C GLN D 3 4 2 2 6 ., 1 2 4 - 9 .. 7 9 9 - 4 ., 1 4 3 1 ,. 0 0 7 3 .. 0 C
ATOM 1 5 0 5 0 CB GLN D 3 4 2 2 4 . 5 9 5 - 1 ., 1 4 4 - 2 . 7 7 0 1 ,. 0 0 7 0 ,. 2 4 C
ATOM 1 5 0 5 1 CG GLN D 3 4 2 2 4 ., 0 3 6 - 1 2 .. 4 7 7 - 2 ., 3 3 7 1 .. 0 0 7 0 .. 9 9 c
ATOM 1 5 0 5 2 CD GLN D 3 4 2 2 2 ., 7 7 0 - 1 2 .. 3 1 5 - 1 ., 5 1 7 1 ,. 0 0 7 7 .. 9 2 c
ATOM 1 5 0 5 3 O GLN D 3 4 2 . 5 1 2 - 1 3 ., 0 9 1 - 0 .. 5 9 1 1 .. 0 0 7 5 ,. 3 0 0
ATOM 1 5 0 5 4 NE 2 GLN D 3 4 2 2 1 .. 9 6 4 - 1 1 .. 3 0 5 - 1 .. 8 6 1 1 .. 0 0 7 5 .. 5 4 N
ATOM 1 5 0 5 5 O LEU D 3 4 3 2 9 ., 2 9 1 - 6 . 6 5 4 - 2 ., 8 5 6 1 ,. 0 0 7 3 .. 2 7 O



ATOM 15056 LEU D 343 26..955 - ..129 --3.,357 1 ..00 73..48

ATOM 15057 CA LEU D 343 27.,355 7 ..768 -3.,688 1 ,.00 72 ..85 C

ATOM 15058 C LE D 343 28..857 -7 ,,549 -3..583 ,.00 73,.62 C

ATOM 15059 CB LEU D 343 26..633 - .,769 2 ..782 1 ..00 75..41 c
ATOM 15060 CG LEU D 343 25 .,224 -6. .354 -3.,215 1 ,.00 76.,45 C

ATOM 150 61 CD2 LE D 343 24..850 -4 .,999 -2 ..626 1 ,.00 77 ,. 2 C
ATOM 15062 CD1 LEU D 343 24 ..173 -7 .,416 2 ..884 1 ,.00 78..07 c
ATOM 15063 O PRO D 344 32.,920 -6. 855 -4 .,207 1 ,.00 77 .,89 0
ATOM 150 64 FRO D 344 29..649 --8.,336 -4 .,339 1 ,.00 75..35

ATOM 15065 CA PRO D 344 31..112 -8.,390 -4 ..205 1 ,.00 74 ,.31 c
ATOM 15066 C PRO D 344 31.,773 -7 ..082 -4 .,572 I ,.00 72 ..85 c
ATOM 150 67 CB PRO D 344 31..527 --9..487 -5.,200 1 ,.00 73..54 c
ATOM 15068 CG PRO D 344 30. 259 -10.,159 -5. 610 1 ,.00 73 ,.81 c
ATOM 15069 CD PRO D 344 29..192 - .,131 --5.,490 1 ..00 72 ..92 c
ATOM 15070 GLU D 345 31.,051 --6..234 -5.,292 1 ,.00 73..02

ATOM 15071 CA GLU D 345 31..583 -4 .,950 -5..715 1 ,.00 74 ,.67 C

ATOM 15072 c GLU D 345 31..456 -3.,92 4 -4 ..581 1 ..00 77 ..81 c
ATOM 15073 O GLU D 345 31.,897 -2 .776 -4 .,696 1 ,.00 72 .,97 0

ATOM 15074 CB GLU D 345 30..862 -4 .,469 -6..982 1 ,.00 7 ,.64 c
ATOM 15075 LYS D 346 30..852 -4 .,353 --3..479 1 ,.00 78..02

ATOM 15076 CA. LYS D 346 30.,656 -3 .478 -2.,333 1 ,.00 74 ., 8 C
ATOM 15077 C LYS D 346 31..537 --3.,902 -1 .,157 1 ,.00 72 ..93 C

ATOM 15078 O LYS D 346 31..543 -3.,250 --0..115 1 ,.00 75,.11 O
ATOM 15079 CB LYS D 346 29., 81 -3..466 -1 .,919 I ,.00 70..71 C

ATOM 15080 TYR D 347 32..291 --4 ..983 -1 .,333 1 ,.00 70..00

ATOM 15081 CA TYR D 347 33. 063 -5 .,556 -0. 240 1 ,.00 66 ,.08 C

ATOM 15082 C TYR D 347 34., 81 -4 ..632 0 .,257 I ,.00 65..82 C
ATOM 15083 O TYR D 347 34.,428 --4 ..551 .,458 1 ,.00 66..52 O

ATOM 15084 CB TYR D 347 33. 661 -6.,906 -0. 657 1 ,.00 60 ,.52 c
ATOM 15085 CG TYR D 347 34..211 -7 .,698 0 .,508 1 ..00 62 ..22 c
ATOM 15086 CD1 TYR D 347 35.,470 7 ..426 .,031 1 ,.00 64 ..85 c
ATOM 15087 CD2 TYR D 347 33..464 -8.,702 1 ..099 1 ,.00 62 ,.99 c
ATOM 15088 CE1 TYR D 347 35..966 -8.,133 2 ..104 1 ..00 63..95 c
ATOM 15089 CE TYR D 347 33.,952 -9. 4 2 2 .,169 1 ,.00 64 ..54 c
ATOM 15090 CZ TYR D 347 35..201 -9., 27 2 ..666 1 ,.00 65,.70 c
ATOM 15091 OH TYR D 347 35..688 -9.,840 3 ..736 1 ,.00 68,.79 0

ATOM 15092 N LYS D 348 34.,866 -3 .955 -0.,656 1 ,.00 66.. 4

ATOM 150 93 CA LYS D 348 35..990 --3.,104 -0.,272 1 ,.00 70..02 c
ATOM 150 94 C LYS D 348 35. 514 -.1 .,906 0 .553 1 ,.00 70 ,.60 c
ATOM 15095 O LYS D 348 36., 33 -1 ..534 1 .,553 I ,.00 67 ..37 0
ATOM 15096 CB LYS D 348 36.,756 2 ..622 -1 .,510 1 ,.00 70..01 c
ATOM 15097 GLU D 349 34. 4 0 -.1 .,306 0 .124 1 ,.00 7 ,.53
ATOM 15098 CA GLU D 349 33..814 -0.,212 0 ..868 1 ..00 69..81 c
ATOM 15099 C GLU D 349 33.,427 --0..650 2 .,272 1 ,.00 66..53 c
ATOM 15100 O GLU D 349 33..702 0 .,052 3 ..248 1 ,.00 67 ,.96 0

ATOM 15101 CB GLU D 349 32..589 0 .,326 0 ..133 1 ..00 76..23 c
ATOM 15102 CG GLU D 349 31.,934 .511 0 .,8 1 ,.00 78...30 c
ATOM 15103 C GLU D 349 30..873 2 ., 37 -0..050 1 ,.00 87 ,.46 c
ATOM 15104 OE1 GLU D 349 29..971 .,403 --0..515 1 ,.00 90,.94 0

ATOM 15105 OE GLU D 349 30.,947 3 ..363 -0.,27 6 1 ,.00 92 ..56 0
ATOM 15106 1LE D 350 32..807 --1 ..823 2 .,372 1 ,.00 64 ..10

ATOM 15107 CA ILE D 350 32..256 -2.,290 3 ..639 1 ,.00 63,. 7 c
ATOM 15108 C LE D 350 33.,317 -2 ..672 4 .,665 I ,.00 61 ..61 c
ATOM 15109 O LE D 350 33..192 2 ..327 5 .,844 1 ,.00 63..76 0
ATOM 15 10 CB ILE D 350 31. .321 -3.,4 91 3 .436 1 ,.00 57 ,.65 c
ATOM 15111 CGI ILE D 350 30.,058 -3..055 2 .,694 I ,.00 57 ..13 c
ATOM 15112 CG2 ILE D 350 30.,923 -4 ..085 4 .,773 1 ,.00 55..00 c
ATOM 15 13 CD1 ILE D 350 29. 152 -4 .,208 2 .289 1 ,.00 56 ,.65 c
ATOM 15114 PHE D 351 34..374 -3.,345 4 .,225 1 ..00 64 ..31

ATOM 15115 CA PHE D 351 35.,324 --3..934 5 .,172 1 ,.00 59..16 c
ATOM 15116 C PHE D 351 36..722 -3.,328 5 ..192 1 ,.00 60,.07 c
ATOM 15117 O PHE D 351 37..442 -3.,502 6 ..175 1 ..00 63..15 0
ATOM 15118 CB PHE D 351 35 .,432 -5. 433 4 .,910 1 ,.00 57 ..87 c



ATOM 15119 CG PHE D 351 34..148 - ..153 5 ..106 1 ..00 55..10 c
ATOM 15120 GDI FHE D 351 33,,64 6 --6..349 .,373 1 ,.00 57 ..17 C

ATOM 15121 CD2 PHE D 351 33..427 -6.,603 4 ..031 1 ,.00 53 .35 c
ATOM 15122 CE1 PHE D 351 32..444 - .,993 6 ..559 1 ..00 59..74 c
ATOM 1512 3 CE2 PHE D 351 .32.,236 -7 .245 4 .,214 1 ,.00 54 ..89 c
ATOM 15124 CZ PHE D 351 31..739 -7 ,,438 5 ..480 1 ,.00 52 ,.40 c
ATOM 15125 PHE D 352 37 ..123 -2.,624 4 ..139 1 ,.00 62 ,.09 N

ATOM 1512 6 CA. PHE D 352 .38.,471 -2 .052 4 .,123 1 ,.00 64 ..67 C
ATOM 15127 C PHE D 352 38..487 --0.,539 4 .,301 1 ,.00 69..74 C

ATOM 15128 O PHE D 352 39..485 0 .,022 4 .771 1 ,.00 1 ,.38 O
ATOM 15129 CB PHE D 352 .39.,196 -2 ...397 2 .,82 6 1 ,.00 64 ..31 c
ATOM 15130 CG PHE D 352 39..706 --3..801 2 .,768 1 ,.00 63..73 c
ATOM 31 GDI PHE D 352 40. 953 -4 .,120 3 .277 1 ,.00 7 ,.40 c
ATOM 15132 C D 2 PHE D 352 38.,952 -4 .,800 2 .,194 1 ..00 66..62 c
ATOM 15133 CEl FHE D 352 41 .,435 --5..418 3 .,221 1 ,.00 70..77 c
ATOM 15134 CE2 P E D 352 3 ..425 -6.,098 2 ..136 1 ,.00 70,.42 c
ATOM 15135 C PHE D 352 40..669 - .,407 2 ..649 1 ..00 71 ..02 c
ATOM 15136 N ASP D 353 .37.,386 0 .112 3 .,928 1 ,.00 65..20 N

ATOM 15137 CA A S D 353 37...32 5 1 .,575 3 ..840 1 ,.00 68,.40 C
ATOM 15138 c ASP D 353 36..841 2 .,253 5 ..140 1 ,.00 70..39 c
ATOM 15139 0 ASP D 353 .35.,638 2 ..331 5 .,422 1 ,.00 70..85 0
ATOM 15140 CB ASP D 353 3 .,425 1 ..974 2 .,665 1 ,.00 67 ..75 c
ATOM 15141 CG ASP D 353 36..480 3 .,458 2 ..358 1 ,.00 73..25 c
ATOM 15142 OD1 A D 353 .37.,410 4 ..138 2 .,848 1 ,.00 74 ..31 0

ATOM 15143 OD2 ASP D 353 35.,590 3 ..941 1 .,618 1 ,.00 76..55 0
ATOM 15144 O GLN D 354 36. 023 5 .,074 7 .963 1 ,.00 68 ,.93 0

ATOM 15145 N GL D 354 .37 .,798 2 ..751 5 .,915 1 ,.00 68..99 N

ATOM 15146 CA GLN D 354 37.,516 3 ..387 7 .,196 1 ,.00 68..77 c
ATOM 15147 C GLN D 354 36. 765 4 .,703 7 .067 1 ,.00 67 ,.47 c
ATOM 15148 CB GLN D 354 38.,810 3 .,642 7 .,959 1 ..00 64 ..21 c
ATOM 15149 CG GLN D 354 39.,660 2 ..423 8 .,193 1 ,.00 71 ..45 c
ATOM 15150 C GLN D 354 40..734 2 .,706 ..218 1 ,.00 77 ,.32 c
ATOM 15151 OE1 GLN D 354 40..677 3 .,723 9 ..919 1 ..00 73..83 0
ATOM 15152 E2 GLN D 354 .,727 .823 9 .,309 1 ,.00 71 ..81 N

ATOM 15153 O SEP. D 355 34..037 7 ,,128 6 ...363 1 ..00 72 ,.82 0
ATOM 15154 SER D 355 36..985 5 .,419 5 ..969 1 ,.00 71 ,.00 N

ATOM 15155 CA. SER D 355 .3 6 .,286 6 .680 5 .,722 1 ,.00 66..31 C
ATOM 15156 C SER D 355 34.,781 6 .,458 5 .,663 1 ,.00 65..91 C
ATOM 7 CB SER D 355 36. 768 7 .,320 4 .427 1 ,.00 67 ,.63 c
ATOM 15158 OG SER D 355 .3 6 .,566 6 ..434 3 .,339 1 ,.00 71 ..78 0
ATOM 15159 O LYS D 356 33.,307 4 ..244 .,950 1 ,.00 65..44 0

ATOM 15160 N LYS D 356 34. .342 5 .,512 4 .838 1 ,.00 64 ,.23 N
ATOM 15161 CA LYS D 356 32..929 5 .,154 4 .,762 1 ..00 61 ..25 c
ATOM 15162 C LYS D 356 32.,478 4 ..541 .,083 1 ,.00 62 ..42 C
ATOM 15163 CB LYS D 356 32..669 4 .,189 3 ..603 1 ..00 67 ,.41 C

ATOM 15164 O ASN D 357 29..234 2 .,135 8 ..174 1 ..00 60..91 O
ATOM 15165 N ASM D 357 .31.,171 4 .362 6 .,241 1 ,.00 57 ..84 N

ATOM 15166 CA A SN D 357 30..601 3 .,988 7 ..532 1 ..00 57 ,.12 C
ATOM 15167 c ASN D 357 30..229 2 .,516 7 ..562 1 ,.00 59,.11 c
ATOM 15168 CB ASN D 357 29.,349 4 .838 7 .,877 1 ,.00 60..28 c
ATOM 15169 CG A S D 357 29.,685 6 .,266 8 .,377 1 ,.00 63..24 c
ATOM 15170 OD1 ASN D 357 30..828 .,594 8 .714 1 ,.00 64 ,.61 0
ATOM 15171 ND2 ASN D 357 28.,662 7 ..112 8 .,434 1 ,.00 63..39 N

ATOM 15172 O GLY D 358 31.,24 8 0 ..103 .,147 1 ,.00 53..18 0
ATOM 15173 N GLY D 358 31. 038 .,687 6 .909 1 ,.00 62 ,.97 N

ATOM 15174 CA GLY D 358 .30.,7 92 0 ..259 6 .,838 1 ,.00 56..89 C
ATOM 1517 5 C GLY D 358 31.,27 5 --0..461 8 .,071 1 ,.00 54 ..30 C

ATOM 1517 6 O TYR D 359 33. 870 -.1 .,763 10. 7 1 ,.00 56 ,.59 O
ATOM 15177 TYR D 359 31.,726 -1 .,705 7 .,927 1 ..00 56..47 N

ATOM 15178 CA TYR D 359 32.,255 2 ..409 9 .,084 1 ,.00 53..34 C
ATOM 1517 9 C TYR D 359 33..587 -1 .,825 ..515 1 ..00 54 ,.14 C

ATOM 15180 CB TYR D 359 32..418 -3.,894 8 ..812 1 ..00 56.. 4 c
ATOM 15181 CG TYR D 359 .32.,868 -4 .652 10.,029 1 ,.00 52 ...35 c



ATOM 1 5 1 8 2 GDI TYR D 3 5 9 3 1 9 7 8 - 4 92 8 1 1 0 5 7 1 0 0 5 1 8 8 c
ATOM 1 5 1 8 3 CD2 TYR D 3 5 9 3 4 1 8 2 -- 5 082 0 1 5 9 1 0 0 4 9 8 C
ATOM 1 5 1 8 4 C TYR D 3 5 9 3 2 .38 5 - 5 62 0 2 1 7 4 1 0 5 4 8 4 c
ATOM 1 5 1 8 5 CE2 TYR D 3 5 9 3 5 9 9 - 5 7 8 0 1 1 2 6 6 1 0 0 4 6 9 1 c
ATOM 1 5 1 8 6 c TYR D 3 5 9 .3 3 7 0 5 - 6 0 4 9 2 2 7 3 I 0 0 5 2 8 c
ATOM 1 5 1 8 7 OH TYR D 3 5 9 3 4 1 0 9 - 6 7 4 9 3 .3 1 0 4 8 0 7 0
ATOM 1 5 1 8 8 O ALA D 3 6 0 3 6 3 9 3 0 9 7 6 1 0 3 3 1 1 0 0 6 1 9 3 0
ATOM 1 5 1 8 9 N ALA D 3 6 0 .3 4 3 9 2 - 1 .38 5 8 5 4 9 I 0 0 5 4 8 2 N
ATOM 1 5 1 9 0 CA ALA D 3 6 0 3 5 7 0 7 -- 0 8 0 1 8 8 4 8 1 0 0 0 0 6 C
ATOM 1 5 1 9 1 c ALA D 3 6 0 3 5 5 7 1 0 5 8 3 9 4 9 7 1 0 0 6 1 1 3 c
ATOM 1 5 1 2 CB ALA D 3 6 0 .3 6 5 6 7 - 0 7 7 582 I 0 0 5 8 8 c
ATOM 1 5 1 9 3 O GLY D 3 6 1 3 4 2 5 7 3 2 3 0 1 2 0 3 9 1 0 0 5 8 2 8 0
ATOM 1 5 4 GLY D 3 6 1 3 4 5 3 3 1 3 9 9 1 2 5 1 0 0 8 6 2
ATOM 1 5 1 9 5 CA GLY D 3 6 1 3 3 0 1 2 62 1 9 7 2 7 1 0 0 0 9 7 c
ATOM 1 5 1 9 6 C GLY D 3 6 1 3 3 8 8 5 2 4 5 4 1 1 1 7 2 1 0 0 5 6 7 c
ATOM 1 5 1 9 7 O TYR D 3 6 2 3 3 7 6 5 0 9 4 4 8 5 0 1 0 5 0 0 6 0
ATOM 1 5 1 9 8 TYR D 3 6 2 3 3 1 0 7 1 4 1 1 1 1 4 0 8 1 0 0 5 4 5 6
ATOM 1 5 1 9 9 CA. TYR D 3 6 2 .32 6 2 1 0 3 0 2 7 2 0 I 0 0 5 8 6 C
ATOM 1 5 2 0 0 C TYR D 3 6 2 3 3 7 3 8 0 5 9 5 3 6 6 6 1 0 5 4 7 c
ATOM 1 52 0 1 CB TYR D 3 6 2 3 1 6 1 3 - 0 0 9 8 1 2 5 2 1 1 0 0 4 5 9 0 c
ATOM 1 5 2 0 2 CG TYR D 3 6 2 .3 0 9 3 3 - 0 6 4 7 3 7 3 7 I 0 0 5 0 0 5 c
ATOM 1 5 2 0 3 CD1 TYR D 3 2 3 0 3 4 9 0 1 9 6 1 4 6 9 3 1 0 0 4 8 5 3 c
ATOM 1 52 0 4 CD2 TYR D 3 6 2 3 0 8 0 0 - 2 0 2 2 1 3 9 0 0 1 0 0 4 8 9 0 c
ATOM 1 5 2 0 5 C TYR D 362 2 9 6 7 5 - 0 .34 3 5 7 9 4 I 0 0 4 9 8 c
ATOM 1 5 2 0 6 CE2 TYR D 3 2 3 0 1 4 8 -- 2 5 5 8 1 4 9 8 8 1 0 0 4 8 6 6 c
ATOM 2 0 7 C TYR D 3 6 2 2 9 5 8 4 - .1 7 3 0 92 7 1 0 0 4 3 5 0 c
ATOM 1 5 2 0 8 OH TYR D 362 2 8 9 3 3 - 2 2 9 6 6 9 9 7 I 0 0 4 4 4 8 0
ATOM 1 5 2 0 9 O LE D 3 6 3 3 7 4 7 7 0 5 8 5 4 9 9 4 1 0 0 5 4 1 1 0
ATOM 2 0 LE D 3 6 3 3 4 6 7 3 - 0 7 8 3 1 3 6 1 0 0 3 6 3
ATOM 1 52 1 1 CA ILE D 3 6 3 3 5 7 3 3 - 0 6 9 2 1 3 9 7 0 1 0 0 5 4 7 7 c
ATOM 1 5 2 1 2 C ILE D 3 6 3 3 6 9 3 7 0 2 2 8 3 9 4 9 1 0 0 5 1 8 3 c
ATOM 1 5 2 1 3 CB ILE D 3 6 3 3 6 1 5 4 - 2 0 1 3 5 4 4 1 0 5 3 c
ATOM 1 52 1 4 CGI ILE D 3 6 3 3 9 6 5 - 3 0 6 5 1 3 6 3 5 1 0 0 5 1 7 7 c
ATOM 5 CG ILE D 3 6 3 .3 7 2 7 3 - 2 5 7 5 4 4 2 3 I 0 0 5 8 c
ATOM 1 5 2 1 C ILE D 3 6 3 3 4 4 2 9 - 3 2 5 4 0 3 6 1 0 4 3 0 c
ATOM 1 52 1 7 O ASP D 3 6 4 3 9 4 2 6 3 5 5 9 1 2 5 0 3 1 0 0 6 9 0 4 0
ATOM 8 N ASP D 3 6 4 .3 7 3 5 0 0 6 3 6 2 7 6 6 I 0 0 5 3
ATOM 1 5 2 1 CA A D 3 6 4 3 8 62 8 1 3 2 0 1 2 6 7 6 1 0 0 0 1 c
ATOM 2 2 0 C A P D 3 6 4 3 8 4 8 9 2 7 9 1 .32 6 1 0 0 6 5 2 c
ATOM 1 5 2 2 1 CB A D 3 6 4 .3 9 5 2 6 0 5 7 6 7 6 I 0 0 5 5 4 c
ATOM 1 5 2 2 2 CG ASP D 3 6 4 3 9 9 9 8 -- 0 7 6 3 1 2 2 1 9 1 0 0 5 9 3 0 c
ATOM 2 2 3 OD1 ASP D 3 6 4 4 0 4 5 - 0 7 9 7 3 4 0 3 1 0 0 5 4 0 9 0
ATOM 1 52 2 4 OD2 ASP D 3 6 4 3 9 932 - 1 7 7 8 1 1 4 8 6 1 0 0 0 5 3 0
ATOM 1 5 2 2 5 O GLY D 3 6 5 3 6 8 5 8 4 7 9 1 3 9 7 3 1 0 0 2 1 0
ATOM 1 5 2 2 6 GLY D 3 6 5 3 7 .31 3 1 1 8 5 6 1 0 6 0 4 9
ATOM 1 52 2 7 CA GLY D 3 6 5 3 7 0 5 8 4 5 9 5 1 1 6 0 6 1 0 0 5 0 1 c
ATOM 1 5 2 2 8 C GLY D 3 6 5 .3 6 4 8 0 5 1 8 6 2 8 7 0 I 0 0 6 6 7 9 c
ATOM 1 5 2 2 9 O GLY D 3 6 6 3 2 7 7 8 6 9 9 6 4 8 9 0 1 0 7 0 7 8 0
ATOM 1 52 3 0 GLY D 3 6 6 3 5 5 5 0 6 1 2 0 1 2 7 2 3 1 0 0 4 1 3
ATOM 1 5 2 3 1 CA. GLY D 3 6 6 .3 4 92 9 6 7 2 0 3 8 8 7 I 0 0 6 4 7 3 c
ATOM 1 5 2 3 2 C GLY D 3 6 6 3 3 4 3 4 6 4 6 8 1 3 9 8 9 1 0 0 6 8 8 0 c
ATOM 1 52 3 3 O ALA D 3 6 7 3 1 4 8 6 3 7 4 5 1 4 7 6 7 1 0 0 4 0 0
ATOM 1 5 2 3 4 N ALA D 3 6 7 .32 8 9 7 5 6 6 3 3 0 7 5 I 0 0 5 6 N
ATOM 1 5 2 3 5 CA ALA D 3 6 7 3 1 4 6 6 5 4 0 8 1 3 0 2 8 1 0 0 5 5 0 4 C
ATOM 2 3 6 C ALA D 3 6 7 3 0 932 4 7 2 5 4 2 8 2 1 0 0 5 5 2 4 C
ATOM 1 5 2 3 7 CB ALA D 3 6 7 3 2 3 4 5 7 9 8 0 I 0 0 5 2 9 5 C
ATOM 1 5 2 3 8 SEP. D 3 6 8 2 9 8 3 5 5 2 5 9 4 7 9 2 1 0 0 5 6 2 5
ATOM 2 3 9 CA SER D 3 6 8 2 9 1 2 7 4 6 8 92 1 0 0 2 C
ATOM 1 52 4 0 c SER D 3 6 8 2 8 2 4 6 3 532 1 5 4 9 5 1 0 0 4 9 1 6 c
ATOM 1 5 2 4 1 O SER D 3 6 8 2 8 0 3 0 3 3 1 1 4 3 0 7 1 0 0 5 1 4 4 0
ATOM 1 5 2 4 2 CB SER D 3 6 8 2 8 2 4 4 5 7 3 8 6 5 7 7 1 0 4 9 8 2 c
ATOM 1 52 4 3 OG SER D 3 6 8 2 7 1 9 2 6 0 4 6 1 5 6 8 7 1 0 0 5 1 7 6 0
ATOM 1 5 2 4 4 N GLN D 3 6 9 2 7 6 9 5 2 8 3 8 4 7 9 I 0 0 4 7 .3 0



ATOM 1 52 4 5 CA GLN D 3 6 9 2 6 7 6 0 1 7 6 5 1 6 2 1 7 1 0 0 4 9 9 c
ATOM 1 5 2 4 6 C GL D 3 6 9 2 5 6 6 3 2 2 6 5 1 3 0 8 1 0 0 5 3 3 c
ATOM 1 5 2 4 7 O GLN D 3 6 9 2 5 4 2 1 1 6 8 1 1 4 2 5 3 1 0 5 5 4 1 0
ATOM 1 52 4 8 CB GLN D 3 6 9 2 6 1 6 8 1 2 4 4 1 7 5 1 4 1 0 0 4 8 0 c
ATOM 4 9 CG GLN D 3 6 9 2 5 1 5 7 0 1 4 3 7 3 4 3 1 0 0 4 8 0 2 c
ATOM 1 5 2 5 0 C GLN D 3 6 9 2 4 8 6 3 - 0 5 2 0 1 8 6 6 1 1 0 5 3 2 9 c
ATOM 1 52 5 1 OE1 GLN D 3 6 9 2 5 7 6 5 - 1 0 7 4 1 9 2 9 9 1 0 0 8 1 4 0
ATOM 1 5 2 5 2 E GLN D 3 6 9 2 3 6 9 - 0 4 4 6 1 0 3 1 0 0 5 7 6 N
ATOM 1 5 2 5 3 GLU D 3 7 0 2 5 0 4 1 3 3 7 4 1 5 7 1 5 1 0 0 5 5
ATOM 1 52 5 4 CA GLU D 3 7 0 2 3 9 1 6 3 9 8 9 1 5 0 0 7 1 0 0 2 3 1 c
ATOM 1 5 2 5 5 C GLU D 3 7 0 2 4 2 4 5 4 3 3 5 1 3 5 5 4 1 0 0 5 1 2 c
ATOM 1 5 2 6 O GLU D 3 7 0 2 3 5 1 6 3 9 4 2 1 2 6 3 6 1 0 0 0 4 3 0
ATOM 1 5 2 5 7 CB GLU D 3 7 0 2 3 4 7 3 5 2 4 6 1 7 6 4 1 0 0 0 4 c
ATOM 1 52 5 8 CG GLU D 3 7 0 2 2 1 5 8 5 8 3 7 1 5 3 2 3 1 0 0 1 8 c
ATOM 1 5 2 5 9 CD GLU D 3 7 0 2 1 6 3 1 6 8 9 6 1 6 2 9 4 1 0 0 7 5 4 8 c
ATOM 1 5 2 6 0 O GLU D 3 7 0 2 1 0 2 0 7 8 7 5 1 8 2 2 1 0 7 9 8 0 0
ATOM 1 52 6 1 OE2 GLU D 3 7 0 2 1 8 1 8 6 7 4 3 1 7 5 2 3 1 0 0 8 0 0 3 0
ATOM 1 5 2 62 N GLU D 3 7 2 5 3 4 5 0 6 3 3 3 4 7 1 0 0 5 2 3 6 N
ATOM 1 5 2 6 3 CA GLU D 3 7 1 2 5 8 0 8 5 3 6 8 1 1 9 9 9 1 0 5 0 3 4 c
ATOM 1 52 6 4 c GLU D 3 7 1 2 6 0 7 2 4 0 9 0 1 1 2 0 4 1 0 0 5 4 2 c
ATOM 1 5 2 6 5 0 GLU D 3 7 2 5 7 9 5 4 0 4 5 0 0 1 0 0 6 0 2 0
ATOM 1 5 2 6 CB GLU D 3 7 1 2 7 0 6 7 6 ' 1 2 0 4 6 1 0 0 5 5 3 0 c
ATOM 1 52 6 7 CG GLU D 3 7 1 2 6 7 9 2 7 7 3 0 1 2 4 1 9 1 0 0 5 2 c
ATOM 1 5 2 6 8 C GLU D 3 7 1 2 8 0 2 5 8 5 1 2 9 3 4 1 0 0 7 0 1 8 c
ATOM 1 5 2 9 OE1 GLU D 3 7 1 2 7 8 6 1 9 7 1 3 1 3 2 7 7 1 0 0 7 5 1 0
ATOM 2 7 0 OF.2 GLU D 3 7 2 9 1 4 4 7 9 6 6 1 3 0 1 0 0 6 7 8 6 0
ATOM 1 5 2 7 1 N P E D 3 7 2 2 6 5 7 7 3 0 4 4 1 1 8 6 7 1 0 0 5 9 7 N
ATOM 1 5 2 7 2 CA PHE D 3 7 2 2 6 8 9 6 1 7 7 3 1 1 1 8 9 1 0 0 5 7 c
ATOM 1 5 2 7 3 C PHE D 3 7 2 2 5 6 3 8 1 0 8 9 1 0 6 8 8 1 0 0 5 6 8 5 c
ATOM 1 52 7 4 O PHE D 3 7 2 2 5 6 0 7 0 532 9 5 9 3 1 0 0 0 9 7 0
ATOM 1 2 7 CB PHE D 3 7 2 2 7 6 6 8 0 8 1 5 1 2 1 1 4 1 0 0 5 3 0 7 c
ATOM 1 5 2 7 CG P E D 3 7 2 2 7 7 6 1 - 0 602 1 1 5 8 1 0 5 3 5 9 c
ATOM 1 52 7 7 CD1 PHE D 3 7 2 2 8 3 1 3 - 0 8 6 5 1 0 3 4 6 1 0 0 5 1 5 c
ATOM 2 7 8 CD2 PHE D 7 2 7 3 0 8 - 1 6 6 5 2 3 4 3 1 0 0 5 4 9 9 c
ATOM 1 5 2 7 C PHE D 3 7 2 2 8 4 0 7 - 2 1 5 4 9 8 6 8 1 0 5 5 5 0 c
ATOM 1 52 8 0 CE2 PHE D 3 7 2 2 7 4 0 9 - 2 9 6 6 1 1 8 7 6 1 0 0 5 1 5 2 c
ATOM 1 5 2 8 1 C PHE D 7 .· 2 7 9 5 5 - 3 2 0 0 6 3 2 1 0 0 5 4 8 c
ATOM 1 5 2 8 2 TYR D 3 7 3 2 4 6 1 0 1 1 2 3 1 1 5 1 1 0 0 5 5 7 5
ATOM 1 5 2 8 3 CA TYR D 3 7 3 2 3 3 2 4 0 5 6 8 1 1 6 6 1 0 0 5 7 2 6 c
ATOM 1 5 2 8 4 C T R D 3 7 3 2 2 6 6 6 1 3 3 7 1 0 0 0 5 1 0 0 0 3 c
ATOM 1 5 2 8 5 O TYR D 3 7 3 2 2 1 2 2 0 7 1 4 9 0 9 0 1 0 0 8 0 9 0
ATOM 2 8 6 CB TYR D 3 7 3 2 2 4 2 2 0 5 6 2 1 2 3 2 1 0 0 0 5 3 c
ATOM 1 52 8 7 CG TYR D 3 7 3 2 2 7 6 9 - 0 4 9 1 1 3 4 0 6 1 0 0 5 2 8 2 c
ATOM 1 5 2 8 8 CD1 TYR D 3 7 3 2 3 6 7 1 -- 1 5 2 0 1 3 1 0 6 1 0 0 5 4 7 c
ATOM 1 5 2 8 9 CD2 TYR D 3 7 3 1 8 5 - 0 4 7 9 1 4 6 6 4 1 0 4 9 2 6 c
ATOM 1 2 9 0 CE1 TYR D 3 7 3 2 3 9 7 3 - 2 4 9 6 1 0 4 2 1 0 0 4 5 2 2 c
ATOM 2 9 1 CE TYR D 3 7 3 2 2 4 7 2 - 1 4 4 6 5 9 8 1 0 0 4 9 3 2 c
ATOM 1 5 2 92 C TYR D 3 7 3 2 3 3 6 8 - 2 4 5 4 1 2 8 3 1 0 5 2 4 2 c
ATOM 1 52 9 3 OH TYR D 3 7 3 2 3 6 4 7 - 3 4 0 5 1 6 2 3 5 1 0 0 2 6 0
ATOM 1 5 2 9 4 N LYS D 3 7 4 2 2 7 3 2 6 7 3 0 0 3 6 1 0 0 6 2 3 9 N
ATOM 1 5 2 9 5 CA LYS D 3 7 4 2 2 1 4 5 3 4 7 5 8 9 5 0 1 0 0 62 9 4 c
ATOM 1 52 9 6 c LYS D 3 7 4 2 2 7 5 4 3 0 4 6 7 6 3 0 1 0 0 7 5 4 c
ATOM 1 5 2 9 7 0 LYS D 3 7 4 2 2 0 4 7 2 8 9 2 6 6 3 7 1 0 0 7 1 3 0 0
ATOM 1 5 2 9 8 CB LYS D 3 7 4 2 2 3 7 4 4 9 7 8 9 1 6 6 1 0 0 5 7 5 1 c
ATOM 2 9 PHE D 3 7 5 2 4 0 6 5 2 8 2 7 7 6 3 8 1 0 0 6 3 8 5
ATOM 1 5 3 0 0 CA PHE D 3 7 5 2 4 8 0 5 2 4 5 4 6 4 3 2 1 0 0 6 6 2 9 C
ATOM 1 5 3 0 1 C PHE D 3 7 5 2 4 4 6 4 1 0 5 0 5 9 4 5 1 0 0 6 7 6 C
ATOM 3 0 2 O PHE D 3 7 5 2 4 4 0 2 0 8 4 4 7 4 5 1 0 0 6 9 5 0 0
ATOM 1 5 3 0 3 CB PHE D 3 7 5 2 6 3 2 0 2 5 5 9 6 6 9 9 1 0 0 6 7 0 6 c
ATOM 1 5 3 0 4 CG PHE D 3 7 5 2 7 2 0 5 2 0 2 1 5 5 8 3 1 0 0 8 0 3 c
ATOM 1 5 3 0 5 C P E D 3 7 5 2 7 8 2 8 8 8 4 6 8 6 1 0 6 4 0 c
ATOM 1 5 3 0 6 C D 2 PHE D 3 7 5 2 7 4 7 1 0 6 5 8 5 4 6 6 1 0 0 8 7 c
ATOM 1 5 3 0 7 CE1 PHE D 3 7 5 2 8 6 3 9 2 4 0 8 3 6 8 3 1 0 0 7 3 c



ATOM 15308 CE2 P E D 375 28..290 0 .171 4..453 1 ..00 64 ..06 c
ATOM 15309 c FHE D 375 28,,876 1..043 3 .,566 1 ,.00 64 ..21 C
ATOM 15310 LE D 376 24..266 0 ., 18 6 ..874 ,.00 66,,36

ATOM 15311 CA LE D 376 24..262 -1 .302 6 ..528 1 ..00 64 ..24 c
ATOM 15312 C ILE D 376 22.,865 - .892 6 .,423 1 ,.00 64 ..56 c
ATOM 15313 O LE D 376 .699 -2.,986 5 ..900 1 ,.00 69,,35 0
ATOM 15314 CB ILE D 376 25..083 -2.,149 7..558 1 ,.00 62 ,.34 c
ATOM 15315 CGI ILE D 376 25.,643 -3.420 6 .,905 1 ,.00 60..94 c
ATOM 15316 CG2 ILE D 376 24..240 2 .522 8 .757 1 ,.00 59..38 c
ATOM 15317 CD1 ILE D 376 26..684 -3.,153 5 ..842 1 ,.00 62 ,.37 c
ATOM 15318 N LYS D 377 21.,858 -1 ..179 6 .,915 I ,.00 70..43 N
ATOM 15319 CA LYS D 377 20..474 --1 ..654 6 .792 1 ,.00 72 ..81 c
ATOM 15320 C LYS D 377 20. 040 -.1 .,861 5 .330 1 ,.00 7 ,.66 c
ATOM 15321 O LYS D 377 19..515 -2. 925 5 .012 1 ..00 73..08 0
ATOM 15322 CB LYS D 377 19.,491 --0..703 7., 1 ,.00 66..25 c
ATOM 15323 CG LYS D 377 8 .. -1 .,306 7..664 1 ,.00 70,,89 c
ATOM 15324 CD LYS D 377 17 ..161 -0. 362 8 ..383 1 ..00 75..39 c
ATOM 15325 CE LYS D 377 15.,747 -0. 907 8 .,381 1 ,.00 71 ..43 c
ATOM 1532 6 Z LYS D 377 4 ..775 0 .,088 8 ..905 1 ,.00 88,, 7

ATOM 15327 PRO D 378 20..260 -0.,867 4.441 1 ,.00 65,.96

ATOM 15328 CA. PRO D 378 19.,879 - .092 3 .,04 1 ,.00 66..54 C
ATOM 15329 C PRO D 378 20..520 2 .320 2 .392 1 ,.00 69..06 c
ATOM 15330 O PRO D 378 19..813 -3.,112 1..758 1 ,.00 68,.23 0
ATOM 15331 CB PRO D 378 20.,350 0 ..187 2 .,338 I ,.00 70..29 c
ATOM 15332 CG PRO D 378 21..241 0 ..881 3 .298 1 ,.00 72 ..31 c
ATOM 15333 CD PRO D 378 20. 728 0 .,515 4.643 1 ,.00 68 ,.24 c
ATOM 15334 N ILE D 379 21.,829 -2 ..484 2 .,557 I ,.00 75..36 N
ATOM 15335 CA ILE D 379 22.,554 --3..621 .,969 1 ,.00 67 ..66 C
ATOM 15336 C ILE D 379 .965 -4 .,957 2.443 1 ,.00 69 ,. 2 C
ATOM 15337 O ILE D 379 21..815 -5. 900 1.664 1 ..00 70..89 O
ATOM 15338 CB ILE D 379 24.,051 --3..536 2 .,309 1 ,.00 65..02 C
ATOM 15339 CGI ILE D 379 24..702 -2.,424 1..497 1 ,.00 68,.28 c
ATOM 15340 CG2 ILE D 379 24..747 -4 .822 1..995 1 ..00 72 ..17 c
ATOM 15341 CD1 ILE D 379 26.,07 -2 .053 .,979 1 ,.00 68..00 c
ATOM 15342 LE D 380 21..602 -5.,018 3 ..721 1 ,.00 70,. 5

ATOM 15343 CA LEU D 380 20..948 ... g_,194 4..283 1 ,.00 68,.74 c
ATOM 15344 C L D 380 19.,632 -6. 505 3 .,589 1 ,.00 7 ..40 c
ATOM 15345 O LE D 380 19..178 --7 .644 3 .574 1 ,.00 66..86 0
ATOM 15346 CB LEU D 380 20. 686 -6.,001 5 .769 1 ,.00 63 ,.36 c
ATOM 15347 CG LEU D 380 21.,896 -5..974 6 .,676 I ,.00 62 ..45 c
ATOM 15348 CD1 LEU D 380 21.,402 --5..939 8 .,101 1 ,.00 55..78 c
ATOM 15349 CD2 LEU D 380 22.767 -7 .,2 6 .429 1 ,.00 61 ,.85 c
ATOM 15350 O GLU D 381 17 ..092 - .880 0 .464 1 ..00 72 ..22 0
ATOM 15351 GLU D 381 19.,011 --5..475 3 .,026 1 ,.00 72 ..48
ATOM 15352 CA GLU D 381 7 ..706 -5.,631 2 ..400 1 ,.00 69,.58 c
ATOM 15353 c GLU D 381 17 ..838 - .031 0 ..940 1 ..00 69..94 c
ATOM 15354 CB GLU D 381 16.,904 -4 .345 2 .,568 1 ,.00 74 ..81 c
ATOM 15355 CG GLU D 381 6 ..600 -4 .,088 4..040 1 ,.00 73,. c
ATOM 15356 CD GLU D 381 15..813 -2.,833 4..295 1 ,.00 72 ,.76 c
ATOM 15357 O GLU D 381 16.,150 - .784 3 .,697 1 ,.00 76..67 0
ATOM 15358 OE2 GLU D 381 14 ..860 2 .903 5 .110 1 ,.00 72 ..17 0
ATOM 15359 O LYS D 382 19..492 -7 .,931 -2 ..305 1 ,.00 84 ,.01 0
ATOM 15360 N LYS D 382 18.,823 -5..468 0 .,249 I ,.00 70..05 N
ATOM 153 61 CA LYS D 382 19..130 --5..883 -1 .115 1 ,.00 69..39 c
ATOM 15362 C LYS D 382 19. 491 -7 .,370 - .209 1 ,.00 76 ,.73 c
ATOM 15363 CB LYS D 382 20.,277 -5..042 -1 .,683 I ,.00 66..59 c
ATOM 15364 O MET D 383 18.,266 -10..121 .,001 1 ,.00 76..94 0
ATOM 15365 MET D 383 19. 783 -8.,002 -0. 068 1 ,.00 7 ,.70
ATOM 15366 CA ME D 383 20. 302 - .375 --0. 044 1 ..00 72 ..73 c
ATOM 15367 C MET D 383 19.,362 -10..431 0 .,537 1 ,.00 75..38 c
ATOM 15368 CB ME D 383 21..602 -9.,433 0 ..748 1 ,.00 74 ,. 5 c
ATOM 15369 CG ME D 383 22..747 -8. 638 0 ..175 1 ..00 77 ..37 c
ATOM 15370 SD M D 383 24.,270 -9. 077 .,036 1 ,.00 77 ..93 S



ATOM 1 5 3 7 1 CE ME D 3 8 3 25 398 - 7 911 0 311 1 00 75 24 c
ATOM 1 5 3 7 2 O ASP D 3 8 4 17 82 1 --1 3 310 2 884 1 00 78 22 0
ATOM 1 5 3 7 3 AS D 3 8 4 1 830 - 1 67 9 0 561 1 0 74 30
ATOM 1 5 3 7 4 CA ASP D 3 8 4 18 944 --1 2 812 0 813 1 00 71 90 c
ATOM 1 5 3 7 5 C ASP D 3 8 4 8 880 13 372 2 238 1 00 75 67 c
ATOM 1 5 3 7 6 CB AS D 3 8 4 1 297 - 13 944 - 0 139 1 0 74 1 c
ATOM 1 5 3 7 7 CG ASP D 3 8 4 18 478 - 13 900 - 1 408 1 00 82 20 c
ATOM 1 5 3 7 8 OD1 ASP D 3 8 4 8 08 - 12 784 - 1 804 1 00 88 93 0
ATOM 1 5 3 7 9 OD2 ASP D 3 8 4 18 214 - 14 968 - 2 002 1 00 86 5 0
ATOM 1 5 3 8 0 GLY D 3 8 5 19 972 - 13 944 2 733 1 00 72 86
ATOM 1 5 3 8 1 CA GLY D 3 8 9 918 - 14 62 0 4 02 5 1 00 67 03 c
ATOM 1 5 3 8 2 C GLY D 3 8 5 1 899 - 13 68 6 5 220 1 00 63 4 c
ATOM 1 5 3 8 3 O GLY D 3 8 20 2 3 - 4 07 6 343 1 00 63 17 0
ATOM 1 3 8 4 THR D 3 8 6 19 500 - 12 447 4 984 1 00 67 93
ATOM 1 5 3 8 5 CA TH D 3 8 6 19 666 - 11 399 5 97 3 1 00 1 C
ATOM 1 5 3 8 6 C THR D 3 8 6 18 543 - 1 285 7 006 1 0 65 0 C
ATOM 1 5 3 8 7 O THR D 3 8 6 18 615 - 10 4 1 7 895 1 00 67 71 O
ATOM 1 5 3 8 8 CB THR D 3 8 6 8 - 10 081 5 272 1 00 64 06 C
ATOM 1 5 3 8 9 OG1 THR D 3 8 6 18 8 3 - 10 050 4 184 1 0 72 99 O
ATOM 1 5 3 9 0 CG2 THR D 3 8 6 21 204 - 9 953 4 704 1 00 7 81 c
ATOM 1 5 3 9 1 N GLU D 3 8 7 7 52 5 - 12 134 6 904 1 00 5 N
ATOM 1 5 3 92 CA GLU D 3 8 7 1 378 - 12 064 7 806 1 00 61 45 C
ATOM 1 5 3 9 3 c GLU D 3 8 7 16 767 - 12 007 9 273 1 00 4 71 c
ATOM 1 5 3 9 4 0 GLU D 3 8 7 6 345 - 11 097 9 999 1 00 70 45 0
ATOM 1 5 3 9 5 CB GLU D 3 8 7 15 439 - 13 2 7 582 1 00 61 80 c
ATOM 1 5 3 9 6 GLU D 3 8 8 17 570 - 12 967 9 7 9 1 00 63 87
ATOM 1 5 3 9 7 CA GLU D 3 8 8 7 92 5 - 13 032 1 12 9 1 00 63 c
ATOM 1 5 3 9 8 C GLU D 3 8 8 18 802 - 11 845 11 51 6 1 00 11 c
ATOM 1 5 3 9 9 O GLU D 3 8 8 18 840 - 447 12 68 1 00 70 8 0
ATOM 1 4 0 0 CB GLU D 3 8 8 18 62 1 - 14 353 11 452 1 00 4 95 c
ATOM 1 5 4 0 1 LEU D 3 8 9 19 491 - 11 268 10 538 1 00 0 50
ATOM 1 5 4 0 2 CA LEU D 3 8 9 20 35 - 10 131 10 801 1 0 56 1 C
ATOM 1 5 4 0 3 c LEU D 3 8 9 19 506 - 8 885 11 077 1 00 3 42 c
ATOM 4 0 4 O LEU D 3 8 9 854 - 8 045 9 4 1 00 62 59 0
ATOM 1 5 4 0 5 CB LEU D 3 8 9 21 300 - 9 884 9 62 0 1 0 62 c
ATOM 1 5 4 0 6 CG LEU D 3 8 9 2 2 307 - 10 953 9 162 1 00 61 12 c
ATOM 1 5 4 0 7 CD1 LEU D 3 8 9 23 248 - 10 431 8 064 1 00 55 77 c
ATOM 1 5 4 0 8 CD2 LEU D 3 8 9 23 111 - 11 544 10 32 3 1 00 53 24 c
ATOM 1 5 4 0 9 LEU D 3 9 0 18 394 - 8 770 10 358 1 00 67 09
ATOM 1 5 4 1 0 CA LEU D 3 9 0 7 538 - 7 593 0 436 1 00 5 93 c
ATOM 1 5 4 1 1 C LEU D 3 9 0 16 712 - 7 589 11 722 1 00 57 51 c
ATOM 4 2 O LEU D 3 9 0 16 489 - 6 537 12 32 7 1 00 6 46 0
ATOM 1 5 4 1 3 CB LEU D 3 9 0 16 645 - 7 514 9 199 1 00 0 46 c
ATOM 1 5 4 1 4 CG LEU D 3 9 0 17 399 - 6 992 7 969 1 00 61 51 c
ATOM 1 5 4 1 5 C LEU D 3 9 0 16 589 -7 117 6 7 5 1 0 61 68 c
ATOM 1 5 4 1 6 C D 2 LEU D 3 9 0 17 772 - 5 557 8 188 1 00 62 58 c
ATOM 1 5 4 1 7 N VAL D 3 9 1 280 - 8 757 2 172 1 00 57 2 N
ATOM 1 5 4 1 8 CA VAL D 3 9 1 1 6 7 - 8 835 13 506 1 0 60 8 c
ATOM 1 5 4 1 9 c VAL D 3 9 1 16 651 - 8 285 14 581 1 00 0 81 c
ATOM 1 5 4 2 0 0 VAL D 3 9 1 234 - 7 577 5 505 1 00 63 0 0
ATOM 1 5 4 2 1 CB VAL D 3 9 1 15 274 - 10 269 13 848 1 00 59 34 c
ATOM 1 5 4 2 2 CGI VAL D 3 9 1 15 180 - 10 468 15 359 1 00 2 15 c
ATOM 1 5423 CG2 VAL D 3 9 1 3 95 6 - 10 600 3 179 1 00 53 51 c
ATOM 1 5 4 2 LYS D 3 9 2 17 942 - 8 574 14 42 8 1 00 62 54
ATOM 1 5 4 2 5 CA LYS D 3 9 2 18 961 - 8 103 1 368 1 00 55 77 c
ATOM 1 5 4 2 6 C LYS D 3 9 2 9 207 - 6 6 5 213 1 00 58 69 c
ATOM 1 5 4 2 7 O LYS D 3 9 2 19 283 - 5 890 16 203 1 00 56 94 0
ATOM 1 5 4 2 8 CB LYS D 3 9 2 20 265 - 8 870 1 182 1 00 57 74 c
ATOM 1 5 4 2 9 CG LYS D 3 9 2 20 151 - 10 335 15 522 1 00 5 18 c
ATOM 1 5 4 3 0 CD LYS D 3 9 2 21 491 - 10 994 1 54 3 1 00 53 51 c
ATOM 1 5 4 3 1 CE LYS D 3 9 2 21 366 - 12 399 16 075 1 0 58 26 c
ATOM 1 5 4 3 2 LYS D 3 9 2 22 715 - 13 005 16 286 1 00 61
ATOM 1 5 4 3 3 N LEU D 3 9 3 3 2 - 6 147 3 97 3 1 00 53



ATOM 1 4 3 4 CA LEU D 3 9 3 1 9 4 4 5 - 4 7 2 0 1 3 7 0 6 1 0 0 5 4 7 5 c
ATOM 1 5 4 3 5 C LEU D 3 9 3 1 8 2 5 7 -- 3 9 1 4 1 4 3 1 1 1 0 0 5 8 0 9 C
ATOM 1 5 4 3 6 O LE D 3 9 3 1 8 4 3 5 - 2 8 3 4 4 8 5 9 1 0 5 7 8 0
ATOM 1 4 3 7 CB LEU D 3 9 3 1 9 5 7 1 - 4 4 8 7 1 2 1 8 9 1 0 0 5 2 3 8 c
ATOM 1 5 4 3 8 CG LEU D 3 9 3 2 0 2 3 3 - 3 1 9 5 7 0 6 0 0 5 6 0 c
ATOM 1 5 4 3 9 G LE D 3 9 3 2 0 8 4 1 - 3 3 7 0 1 0 3 3 9 1 0 5 4 7 6 c
ATOM 1 5 4 4 0 CD2 LEU D 3 9 3 1 9 2 4 2 - 2 0 5 5 1 1 6 6 4 1 0 0 5 4 3 9 c
ATOM 4 4 N ASM D 3 9 4 7 0 5 4 - 4 4 6 3 4 2 4 5 0 0 6 0 0 2 N
ATOM 1 5 4 4 2 CA A D 3 9 4 1 5 9 0 6 -- 3 7 9 2 1 4 8 2 9 1 0 0 5 9 8 7 C
ATOM 1 5 4 4 3 c AS D 3 9 4 1 5 9 0 3 - 3 8 5 0 1 6 3 4 0 1 0 0 4 0 1 c
ATOM 1 5 4 4 4 0 ASK D 3 9 4 1 5 4 8 1 - 2 8 9 8 1 7 002 1 0 0 7 0 2 3 0
ATOM 1 5 4 4 5 CB AS D 3 9 4 1 4 6 0 5 - 4 3 8 6 1 4 2 9 1 1 0 0 6 3 7 4 c
ATOM 1 5 4 4 6 CG ASN D 3 9 4 1 4 2 0 7 - 3 7 7 2 9 9 1 0 0 6 0 c
ATOM 1 5 4 4 7 OD1 ASK D 3 9 4 1 3 5 4 7 - 2 7 3 6 1 2 9 6 6 1 0 0 7 3 3 4 0
ATOM 1 5 4 4 8 D2 ASN D 3 9 4 1 4 6 1 - 4 3 7 5 1 1 8 9 2 1 0 0 5 7 K
ATOM 1 5 4 4 9 N AP.G D 3 9 5 1 6 3 7 1 - 4 9 5 9 1 6 8 9 6 1 0 6 1 3 9 K
ATOM 1 4 5 0 CA ARG D 3 9 5 1 6 4 7 8 - 5 0 5 0 1 8 3 3 9 1 0 0 0 2 0 c
ATOM 4 5 1 C ARG D 3 9 5 7 7 4 - 4 3 3 8 8 5 0 0 0 5 9 c
ATOM 1 5 4 5 2 O ARG D 3 9 5 1 8 052 - 4 4 1 2 2 0 0 3 0 1 0 5 9 1 0
ATOM 1 5 4 5 3 CB ARG D 3 9 5 1 6 4 7 5 - 6 5 1 1 8 7 6 9 1 0 0 0 8 7 c
ATOM 1 5 4 5 4 N GLU D 3 9 6 8 4 4 9 - 3 62 7 7 9 6 0 0 0 6 0 2 9 N
ATOM 1 5 4 5 5 CA GLU D 3 9 6 1 9 7 4 2 -- 2 9 8 9 1 8 2 7 0 1 0 0 62 0 5 c
ATOM 1 5 4 5 6 c GLU D 3 9 6 2 0 7 3 9 - 3 9 7 4 1 8 8 9 6 1 0 0 0 2 7 c
ATOM 1 5 4 5 7 0 GLU D 3 9 6 2 1 3 5 9 - 3 6 9 9 1 9 92 1 1 0 0 6 1 6 4 0
ATOM 1 5 4 5 8 CB GLU D 3 9 6 1 9 5 5 2 -- 1 7 7 8 1 1 9 9 1 0 0 6 1 9 1 c
ATOM 4 5 CG GLU D 3 9 6 1 9 1 4 8 - 0 4 8 8 8 4 6 6 0 0 6 6 9 c
ATOM 1 5 4 6 0 CD GLU D 3 9 6 1 8 6 4 8 0 62 6 1 9 3 8 6 1 0 0 7 4 0 1 c
ATOM 1 5 4 6 1 OE1 GLU D 3 9 6 1 9 1 7 7 0 7 8 7 2 0 5 1 4 1 0 0 8 4 1 0
ATOM 1 5 4 62 OE2 GLU D 3 9 6 1 7 7 2 1 3 5 8 8 9 6 4 0 0 8 0 4 6 0
ATOM 1 5 4 6 3 O ASP D 3 9 7 2 2 3 2 3 - 8 1 8 8 1 7 6 9 9 1 0 0 5 9 1 6 0
ATOM 1 5 4 6 4 ASP D 3 9 7 2 0 8 9 9 -- 5 1 1 9 1 8 2 5 7 1 0 0 5 6 3 K
ATOM 1 5 4 6 5 CA AS D 3 9 7 2 1 6 4 6 - 6 2 1 6 1 8 8 3 8 1 0 5 6 6 8 c
ATOM 1 5 4 6 6 c ASP D 3 9 7 2 2 4 0 6 - 6 9 8 3 1 7 7 6 5 1 0 0 5 3 0 2 c
ATOM 1 5 4 6 7 CB ASP D 3 9 7 2 0 6 9 4 - 7 1 4 2 5 7 3 0 0 5 8 6 5 c
ATOM 1 5 4 6 8 CG AS D 3 9 7 2 1 4 0 8 - 8 i l l 2 0 4 5 2 1 0 6 5 9 9 c
ATOM 1 5 4 6 9 OD2 ASP D 3 9 7 2 1 3 9 0 - 9 3 1 6 2 0 1 2 8 1 0 0 7 4 8 3 0
ATOM 1 5 4 7 0 OD1 ASP D 3 9 7 2 9 9 3 - 7 6 6 4 2 4 6 3 0 0 8 1 0
ATOM 1 5 4 7 1 O LEU D 3 9 8 2 5 5 3 7 -- 5 2 1 3 1 0 3 0 1 0 0 5 0 4 6 0
ATOM 1 5 4 7 2 N LEU D 3 9 8 2 3 1 3 8 - 6 2 5 9 6 9 3 0 0 0 5 4 5 N
ATOM 1 5 4 7 3 CA LEU D 3 9 8 2 3 7 9 8 - 6 7 9 5 1 5 7 4 7 1 0 0 5 0 9 1 c
ATOM 1 5 4 7 4 C LEU D 3 9 8 2 5 2 5 7 -- 6 3 8 8 1 8 0 3 1 0 0 5 3 7 c
ATOM 1 5 4 7 5 CB LEU D 3 9 8 2 3 1 4 8 - 6 2 3 9 4 4 7 7 0 0 1 4 7 c
ATOM 1 5 4 7 6 CG LEU D 3 9 8 2 3 4 0 0 - 6 7 3 5 1 3 0 4 9 1 0 0 5 0 9 8 c
ATOM 1 5 4 7 7 CD2 LEU D 3 9 8 2 3 8 5 9 -- 5 6 1 9 1 2 1 1 4 1 0 0 : 3 6 c
ATOM 1 5 4 7 8 C LEU D 3 9 8 2 4 3 5 4 - 7 9 0 0 1 2 9 9 7 1 0 5 2 5 6 c
ATOM 1 4 7 9 O LEU D 3 9 9 2 8 7 6 0 - 5 1 3 1 1 6 5 0 0 1 0 0 4 6 8 9 0
ATOM 1 5 4 8 0 N LEU D 3 9 9 2 6 1 7 8 - 7 3 3 6 5 5 9 1 0 0 5 2 1 N
ATOM 1 5 4 8 1 CA LEU D 3 9 9 2 7 6 - 7 0 4 1 1 6 1 0 4 7 8 8 c
ATOM 1 5 4 8 2 c LEU D 3 9 9 2 7 9 9 6 - 6 0 6 1 1 6 7 3 4 1 0 0 4 7 7 5 c
ATOM 1 5 4 8 3 CB LEU D 3 9 9 2 8 0 7 - 6 4 5 8 4 2 7 5 0 0 4 6 3 3 c
ATOM 1 5 4 8 4 CG LEU D 3 9 9 2 7 9 9 7 -- 7 2 9 0 1 2 9 9 8 1 0 0 5 1 1 c
ATOM 1 5 4 8 5 CD1 LEU D 3 9 9 2 7 652 - 6 4 1 2 1 1 8 1 1 0 0 0 6 1 c
ATOM 1 5 4 8 6 CD2 LEU D 3 9 9 2 9 3 0 9 - 8 0 0 7 1 2 7 3 8 1 0 0 4 9 6 2 c
ATOM 1 5 4 8 7 O ARG D 4 0 0 2 9 8 0 5 -- 6 5 7 0 1 582 1 0 0 3 9 4 5 0
ATOM 4 8 8 N ARG D 4 0 0 2 7 4 3 5 - 6 2 4 4 7 92 8 0 0 4 5 6 3 N
ATOM 1 5 4 8 9 CA ARG D 4 0 0 2 7 7 3 6 - 5 352 1 9 0 5 5 1 0 0 4 4 5 5 c
ATOM 1 5 4 9 0 C ARG D 4 0 0 2 9 1 9 1 -- 5 4 7 7 1 9 5 9 0 1 0 0 4 5 1 8 c
ATOM 1 5 4 9 1 CB ARG D 4 0 0 2 6 7 4 - 5 6 0 4 2 0 2 0 1 0 0 4 8 9 c
ATOM 1 4 92 CG ARG D 4 0 0 2 5 2 7 2 - 5 2 5 8 1 9 8 6 5 1 0 0 5 0 5 5 c
ATOM 1 5 4 9 3 CD ARG D 4 0 0 2 4 8 6 6 -- 3 8 3 4 2 0 3 4 8 1 0 0 5 1 7 4 c
ATOM 1 5 4 9 4 KE ARG D 4 0 0 2 4 6 3 5 - 3 8 1 2 2 1 7 8 9 1 0 4 4 3 3 N
ATOM 1 5 4 9 5 C ARG D 4 0 0 2 4 8 9 0 - 2 7 8 9 2 2 5 9 1 1 0 0 4 6 2 7 c
ATOM 1 5 4 9 6 ARG D 4 0 0 2 5 3 5 5 - 1 6 4 2 2 2 1 5 0 0 4 9 0 2 N



ATOM 1 5 4 7 I-I 2 ARG D 4 0 0 2 4 .. 6 5 9 - 2 ., 9 1 8 2 3 .. 8 8 4 1 .. 0 0 4 9 .. 8 0
ATOM 1 5 4 9 8 O LYS D 4 0 1 2 9 ,, 4 2 4 -- 4 .. 9 0 0 2 2 ., 4 8 7 1 ,. 0 0 4 0 .. 4 9 O
ATOM 1 5 4 9 9 R LYS D 4 0 1 2 9 .. 7 2 1 - 4 ., 3 3 9 2 0 .. 0 4 5 1 .. 0 0 3 9 , R
ATOM 1 5 0 0 CA LYS D 4 0 1 3 0 .. 9 5 4 - 4 ., 2 8 2 2 0 .. 8 1 4 1 .. 0 0 3 7 .. 5 4 c
ATOM 1 5 5 0 1 C LYS D 4 0 1 3 0 ., 5 7 6 - 4 . 5 9 8 2 2 ., 2 3 9 1 ,. 0 0 3 8 .. 1 2 C
ATOM 1 5 5 0 2 CB LYS D 4 0 1 3 1 .. 6 3 7 - 2 ., 9 3 4 2 0 .. 682 1 .. 0 0 3 7 ,. 2 3 C
ATOM 1 5 5 0 3 CG LYS D 4 0 1 3 2 .. 1 1 2 - 2 ., 6 3 6 1 9 .. 2 6 2 1 ,. 0 0 4 1 ,. 9 5 c
ATOM 1 5 5 0 4 CD LYS D 4 0 1 3 2 ., 1 4 - . 1 2 7 1 8 ., 9 8 1 ,. 0 0 3 9 .. 9 7 c
ATOM 1 5 5 0 5 CE LYS D 4 0 1 3 2 .. 4 9 6 -- 0 .. 8 2 3 1 7 ., 5 2 2 1 ,. 0 0 4 4 .. 7 4 c
ATOM 1 5 5 0 6 LYS D 4 0 1 3 3 .. 1 8 6 0 ., 4 8 9 1 7 .. 3 2 4 1 ,. 0 0 4 6 ,. 5 3 N
ATOM 1 5 5 0 7 O GL D 4 0 2 3 0 ., 7 7 4 - 3 . 5 3 2 6 ., 5 2 9 1 ,. 0 0 4 1 .. 1 1 O
ATOM 1 5 5 0 8 R GLR D 4 0 2 3 1 .. 5 2 8 -- 4 ., 6 1 1 2 3 ., 1 6 9 1 ,. 0 0 3 8 .. 1 5 N
ATOM 1 5 5 0 9 CA GLR D 4 0 2 3 1 . 1 5 7 - 4 ., 882 2 4 . 5 6 0 1 ,. 0 0 3 7 ,. 8 8 C
ATOM 1 5 5 1 0 c GLN D 4 0 2 3 1 .. 3 5 6 - 3 ., 6 3 5 2 5 ., 4 4 3 1 .. 0 0 3 9 .. 3 5 c
ATOM 1 5 5 1 1 CB GLN D 4 0 2 3 1 ., 9 4 1 -- 6 .. 0 7 7 2 5 ., 1 3 4 1 ,. 0 0 3 7 .. 8 1 c
ATOM 1 5 5 1 2 CG GLR D 4 0 2 3 1 .. 7 0 8 - 7 ,, 4 4 5 2 4 .. 4 4 1 .. 0 0 4 0 ,. 8 9 c
ATOM 1 5 5 1 3 CD GLN D 4 0 2 3 2 .. 4 4 1 - 7 ., 5 5 2 2 3 .. 0 8 9 1 .. 0 0 3 8 .. 5 6 c
ATOM 1 5 5 1 4 OE1 GLN D 4 0 2 3 3 ., 6 3 5 - 7 . 3 0 3 2 3 ., 0 7 1 ,. 0 0 4 0 .. 9 3 0
ATOM 1 5 5 1 5 RE 2 GLR D 4 0 2 3 1 .. 7 2 2 - 7 ,, 8 7 3 . 032 1 .. 0 0 4 0 ,. 9 4 R
ATOM 1 5 5 1 6 O ARG D 4 0 3 3 1 . 7 2 4 0 ., 0 3 3 2 3 .. 6 6 3 1 ,. 0 0 4 3 ,. 3 4 O
ATOM 1 5 5 1 7 N ARG D 4 0 3 3 2 ., 2 0 5 - 2 . 7 2 4 2 4 ., 9 8 8 1 ,. 0 0 3 3 .. .3 8 N
ATOM 1 5 5 1 8 CA ARG D 4 0 3 3 2 .. 2 5 5 -- 1 ., 3 8 5 2 5 ., 5 3 9 1 ,. 0 0 4 1 .. 0 C
ATOM 1 5 5 1 9 c ARG D 4 0 3 3 1 .. 3 7 0 - 0 ., 4 2 7 2 4 .. 7 3 7 1 ,. 0 0 4 2 ,. 1 5 c
ATOM 1 552 0 CB ARG D 4 0 3 3 3 ., 6 7 3 - 0 . 8 9 1 2 5 ., 5 7 1 1 ,. 0 0 4 1 .. 3 6 c
ATOM 1 552 1 CG ARG D 4 0 3 3 4 .. 5 1 4 -- 1 ., 7 1 8 2 6 ., 5 1 3 1 ,. 0 0 4 1 .. 7 3 c
ATOM 1 5522 CD ARG D 4 0 3 3 4 . 0 9 3 - . ., 4 8 1 2 7 . 9 5 0 1 ,. 0 0 4 2 ,. 0 0 c
ATOM 1 552 3 NE ARG D 4 0 3 3 5 ., 3 0 7 - 1 . 4 4 1 2 8 ., 7 3 0 1 ,. 0 0 4 4 .. 7 2 N
ATOM 1 552 4 C ARG D 4 0 3 3 5 ., 8 3 2 -- 0 .. 3 5 6 2 9 ., 2 6 0 1 ,. 0 0 4 3 .. 6 4 c
ATOM 1 552 5 ARG D 4 0 3 3 6 . 9 6 7 - 0 ., 4 7 0 2 9 . 9 0 9 1 ,. 0 0 4 8 ,. 9 7
ATOM 1 552 6 I-I 2 ARG D 4 0 3 3 5 .. 2 3 8 0 ., 8 2 6 2 9 ., 1 4 9 1 .. 0 0 4 2 .. 6 9
ATOM 1 552 7 N THR D 4 0 4 3 0 ., 1 9 0 -- 0 .. 1 6 6 2 5 ., 2 6 3 1 ,. 0 0 3 6 .. 8 6 N
ATOM 1 552 8 CA THR D 4 0 4 2 9 .. 1 7 5 0 ., 5 0 9 2 4 .. 4 8 6 1 .. 0 0 4 1 ,. 0 7 C
ATOM 1 552 9 c THR D 4 0 4 2 8 ., 4 8 3 1 ., 5 3 7 2 5 .. 3 5 1 1 .. 0 0 4 2 .. 1 1 c
ATOM 1 5 5 3 0 O THR D 4 0 4 2 8 ., 5 4 4 . 4 4 7 2 6 ., 5 8 6 1 ,. 0 0 4 .. .3 0 0
ATOM 1 5 5 3 1 CB THR D 4 0 4 2 8 .. 1 2 6 - 0 ., 4 7 6 2 3 .. 9 2 5 1 .. 0 0 4 3 ,. 4 4 c
ATOM 1 5 5 3 2 OG1 THR D 4 0 4 2 7 .. 5 4 4 - 1 ., 2 1 4 2 5 .. 0 1 5 1 ,. 0 0 4 9 ,. 3 2 0
ATOM 1 5 5 3 3 CG2 T R D 4 0 4 2 8 ., 7 5 2 - . 4 4 2 2 2 ., 9 3 3 1 ,. 0 0 3 8 .. 7 8 c
ATOM 1 5 5 3 4 R PHE D 4 0 5 2 7 ., 8 2 4 2 ., 4 9 2 2 4 ., 6 8 7 1 ,. 0 0 4 5 .. 5 0 R
ATOM 1 5 5 3 5 CA PHE D 4 0 5 2 7 . 1 2 9 3 ., 6 0 9 2 5 . .34 0 1 ,. 0 0 4 2 ,. 2 0 C
ATOM 1 5 5 3 6 C PHE D 4 0 5 2 6 ., 1 3 2 3 .. 1 4 5 2 6 ., 4 1 1 1 ,. 0 0 4 7 .. 5 6 C
ATOM 1 5 5 3 7 O PHE D 4 0 5 2 5 ., 9 1 0 3 .. 8 6 0 2 7 ., 382 1 ,. 0 0 5 3 .. 8 5 O
ATOM 1 5 5 3 8 CB PHE D 4 0 5 2 6 . 4 0 6 4 ., 4 7 7 2 4 . 2 8 5 1 ,. 0 0 4 5 ,. 9 1 c
ATOM 1 5 5 3 9 CG PHE D 4 0 5 2 5 ., 3 6 0 3 ., 7 2 2 2 3 ., 4 8 3 1 .. 0 0 5 2 .. 9 1 c
ATOM 1 5 5 4 0 CD2 PHE D 4 0 5 2 4 ., 0 5 4 3 .. 6 1 2 2 3 ., 9 4 4 1 ,. 0 0 4 8 .. 0 7 c
ATOM 1 5 5 4 1 C P E D 4 0 5 2 .. 6 9 4 3 ., 1 0 3 . 2 8 6 1 .. 0 0 4 6 ,. 9 4 c
ATOM 1 5 5 4 2 CE2 PHE D 4 0 5 2 3 .. Ill 2 ., 9 0 4 2 3 .. 2 4 0 1 .. 0 0 4 4 .. 5 2 c
ATOM 1 5 5 4 3 CE1 PHE D 4 0 5 2 4 ., 7 4 6 2 . 3 9 4 2 1 ., 5 6 4 1 ,. 0 0 4 8 .. 6 1 c
ATOM 1 5 5 4 4 CZ P E D 4 0 5 2 3 .. 4 5 6 2 ., 2 9 6 . 0 4 3 1 .. 0 0 5 1 ,. 4 2 c
ATOM 1 5 5 4 5 ASP D 4 0 6 2 5 .. 5 5 0 1 ., 9 5 1 2 6 .. 2 5 7 1 ,. 0 0 4 7 ,. 5 5 N
ATOM 1 5 5 4 6 CA. ASP D 4 0 6 2 4 ., 5 0 5 . 5 0 0 2 7 ., 1 8 4 1 ,. 0 0 4 7 .. 7 C
ATOM 1 5 5 4 7 C A D 4 0 6 2 4 ., 9 6 2 0 ., 6 6 1 2 8 ., 3 7 5 1 ,. 0 0 4 6 .. 5 0 C
ATOM 1 5 5 4 8 O ASP D 4 0 6 2 4 .. 1 2 5 0 ., 1 4 1 2 9 .. 1 0 8 1 ,. 0 0 4 8 ,. 7 0 0
ATOM 1 5 5 4 9 CB A D 4 0 6 2 3 ., 4 2 5 0 .. 7 0 9 2 6 ., 4 4 4 1 ,. 0 0 4 1 .. 2 1 c
ATOM 1 5 5 5 0 CG A D 4 0 6 2 3 ., 9 9 3 -- 0 .. 4 0 3 2 5 ., 602 1 ,. 0 0 4 9 .. 4 2 c
ATOM 1 5 5 5 1 OD1 A P D 4 0 6 2 5 . 0 4 7 - 0 ., 1 8 4 2 4 . 9 8 3 1 ,. 0 0 5 6 ,. 5 0 0
ATOM 1 5 5 5 2 OD2 ASP D 4 0 6 2 3 ., 3 8 5 - 1 .. 4 9 0 2 5 ., 5 3 4 1 ,. 0 0 5 1 .. 6 4 0
ATOM 1 5 5 5 3 N ASM D 4 0 7 2 6 ., 2 5 8 0 .. 5 5 5 2 8 ., 6 2 0 1 ,. 0 0 4 1 .. 1 8 N
ATOM 1 5 5 5 4 CA A.SN D 4 0 7 2 6 . 6 9 0 - 0 ., 1 6 9 2 9 . 8 0 7 1 ,. 0 0 4 0 ,. 9 2 C
ATOM 1 5 5 5 c ASN D 4 0 7 2 6 ., 4 4 7 0 ., 602 3 1 ., 0 7 7 1 .. 0 0 4 2 .. 4 2 c
ATOM 1 5 5 5 6 O ASM D 4 0 7 2 6 ., 7 1 3 0 .. 1 0 6 3 2 ., 1 6 5 1 ,. 0 0 4 4 .. 7 7 0
ATOM 1 5 5 5 7 CB AS R D 4 0 7 2 8 .. 1 6 8 - 0 ., 5 2 1 2 9 .. 7 1 2 1 .. 0 0 4 3 ,. 1 6 c
ATOM 1 5 5 5 8 CG ASN D 4 0 7 2 8 .. 4 2 7 - 1 ., 6 0 1 2 8 .. 7 1 0 1 .. 0 0 3 8 .. 1 4 c
ATOM 1 5 5 5 9 OD1 ASN D 4 0 7 2 7 ., 5 2 5 - 2 . 3 4 8 2 8 ., 3 6 9 1 ,. 0 0 3 5 .. 7 0 0



ATOM 1 5 5 6 0 ND2 AS D 4 0 7 2 9 .. 6 5 4 - 1 ., 6 6 5 2 8 ., 2 0 2 1 .. 0 0 4 0 .. 1 1 N
ATOM 1 5 5 6 1 N GLY D 4 0 8 2 5 ,, 9 2 9 1 .. 8 2 0 3 0 ., 9 2 9 1 ,. 0 0 4 7 .. 2 3 N
ATOM 1 5 5 6 2 CA GL D 4 0 8 2 .. 6 4 6 2 ., 6 9 8 3 2 .. 052 1 ,. 0 0 4 2 ,. 0 0 C
ATOM 1 5 5 6 3 c GLY D 4 0 8 2 4 .. 6 5 0 2 ., 1 1 4 3 3 ., 0 0 4 1 .. 0 0 3 9 .. 8 6 c
ATOM 1 5 5 6 4 O GLY D 4 0 8 2 4 ., 6 2 6 2 . 4 8 4 .3 4 ., 1 7 0 1 ,. 0 0 4 4 .. 4 6 0
ATOM 1 5 5 6 5 N SE . D 4 0 9 2 3 .. 8 4 0 1 ., 8 0 3 2 .. 5 2 7 1 ,. 0 0 4 0 ,. 5 2 N
ATOM 1 5 5 6 6 CA SER D 4 0 9 2 2 .. 7 8 1 0 ., 6 3 4 3 3 .. 3 7 8 1 ,. 0 0 4 5 ,. 5 1 c
ATOM 1 5 5 6 7 C SER D 4 0 9 2 3 ., 2 7 6 - 0 . 4 0 5 .3 4 ., 3 6 2 1 ,. 0 0 4 7 .. 8 9 C
ATOM 1 5 5 6 8 O SER D 4 0 9 2 2 .. 5 2 0 -- 0 ., 8 4 7 3 5 ., 2 1 7 1 ,. 0 0 5 5 .. 7 9 O
ATOM 1 5 5 6 9 CB SER D 4 0 9 2 1 .. 6 7 6 0 ., 0 3 5 3 2 .. 532 1 ,. 0 0 3 8 ,. 1 5 c
ATOM 1 5 5 7 0 OG SER D 4 0 9 2 2 ., 2 4 8 - 0 .. 6 7 9 3 1 ., 4 6 1 I ,. 0 0 5 7 .. 6 8 0
ATOM 1 5 5 7 1 O 1LE D 4 1 0 2 6 ., 3 6 6 -- 0 ., 3 2 8 3 ., 5 1 1 ,. 0 0 5 2 .. 5 4 0
ATOM 1 5 5 7 2 N LE D 4 1 0 2 4 . 5 4 1 - 0 ., 802 3 4 . 2 5 4 1 ,. 0 0 4 9 ,. 9 4 N
ATOM 1 5 5 7 3 CA LE D 4 1 0 2 5 ., 0 7 7 - 1 ., 8 2 0 3 5 ., 1 5 2 1 .. 0 0 4 6 .. 2 2 c
ATOM 15574 C ILE D 4 1 0 2 5 ., 5 1 6 -- 1 .. 2 3 1 3 6 ., 4 8 2 1 ,. 0 0 4 8 .. 0 C
ATOM 1 5 5 7 5 CB ILE D 4 1 0 2 6 .. 2 8 6 - 2 ., 5 5 6 3 4 .. 5 4 3 1 ,. 0 0 4 8 ,. 8 3 C
ATOM 1 5 5 7 6 CGI ILE D 4 1 0 2 5 ., 8 8 6 - 3 ., 3 4 3 3 3 ., 2 9 7 1 .. 0 0 4 7 .. 9 9 c
ATOM 1 5 5 7 7 CG ILE D 4 0 2 6 ., 9 0 9 - 3 . 4 4 8 .3 5 ., 5 6 8 1 ,. 0 0 4 .. 5 9 c
ATOM 1 5 5 7 8 C ILE D 4 1 0 2 7 .. 0 3 1 - 3 ., 532 3 2 .. 3 4 2 1 ,. 0 0 5 1 ,. c
ATOM 1 5 5 7 9 PRO D 4 1 1 2 4 .. 9 4 0 - 1 ., 7 5 0 3 7 .. 5 7 8 1 ,. 0 0 5 2 ,. 2 N
ATOM 1 5 5 8 0 CA. PRO D 4 2 5 ., 2 6 1 - . .38 6 .3 8 ., 9 6 2 1 ,. 0 0 4 7 .. 6 8 C
ATOM 1 5 5 8 1 C PRO D 4 1 1 2 6 ., 5 2 9 2 ., 0 7 5 3 9 ., 4 5 7 1 ,. 0 0 4 9 .. 0 C
ATOM 1 5 5 8 2 O PRO D 4 1 1 2 6 .. 8 4 6 - 3 ., 1 9 3 3 9 .. 0 2 8 1 ,. 0 0 4 6 ,. 3 3 O
ATOM 1 5 5 8 3 CB PRO D 4 1 2 4 ., 0 4 4 - 1 .. 8 8 6 .3 9 ., 7 6 3 I ,. 0 0 4 9 .. 8 0 C
ATOM 1 5 5 8 4 CG PRO D 4 1 1 2 3 ., 0 6 9 2 ., 4 3 6 3 8 ., 7 5 9 1 ,. 0 0 5 2 .. 2 3 c
ATOM 1 5 5 8 5 CD PRO D 4 2 3 . 8 8 4 - 2 ,, 7 7 3 7 . 5 2 5 1 ,. 0 0 5 3 ,. 9 5 c
ATOM 1 5 5 8 6 N S D 4 2 2 7 ., 2 4 - 1 .. 4 1 2 4 0 ., 3 8 0 I ,. 0 0 5 1 .. 7 9 N
ATOM 1 5 5 8 7 CA HI S D 4 1 2 2 8 ., 4 7 0 -- 1 .. 8 9 7 4 0 ., 9 1 5 1 ,. 0 0 4 9 .. 0 2 C
ATOM 1 5 5 8 8 C H D 4 1 2 2 8 . .34 0 - 3 ., 3 0 4 4 . 5 0 0 1 ,. 0 0 5 1 ,. 9 6 C
ATOM 1 5 5 8 9 O H S D 4 1 2 2 9 ., 2 8 2 - 4 ., 0 8 7 4 1 ., 3 8 6 1 .. 0 0 5 .. 7 0 O
ATOM 1 5 5 9 0 CB HI S D 4 1 2 2 9 ., 0 3 9 -- 0 .. 9 0 6 4 ., 9 6 2 1 ,. 0 0 4 4 .. 8 2 C
ATOM 1 5 5 9 1 CG H S D 4 1 2 2 8 .. .34 8 - 0 ., 9 3 3 4 3 .. 2 9 4 1 ,. 0 0 5 0 ,. 5 4 C
ATOM 1 5 5 9 2 ND1 H S D 4 1 2 2 7 ., 1 0 0 - 0 ., 3 8 1 4 3 ., 502 1 .. 0 0 5 8 .. 7 9 N
ATOM 1 5 5 9 3 CD2 HI S D 4 2 2 8 ., 7 5 1 - . 4 0 4 4 ., 4 9 1 ,. 0 0 5 4 .. 4 1 C
ATOM 1 5 5 9 4 C H S D 4 1 2 2 6 .. 7 5 0 - 0 ., 5 4 6 4 4 .. 7 6 7 1 ,. 0 0 5 3 ,. 8 C
ATOM 1 5 5 9 5 E 2 H S D 4 1 2 2 7 .. 7 3 4 - 1 ., 1 6 4 4 5 .. 3 9 5 1 ,. 0 0 5 3 ,. 7 9 N
ATOM 1 5 5 9 6 N GLN D 4 3 2 7 ., 1 8 1 - 3 . 6 2 3 4 2 ., 0 8 9 1 ,. 0 0 5 3 .. 5 0 N
ATOM 1 5 5 9 7 CA GL D 4 1 3 2 6 ., 9 3 8 - 4 ., 9 2 7 4 2 ., 7 2 0 1 ,. 0 0 5 0 .. 9 2 C
ATOM 1 5 5 9 8 C GLN D 4 1 3 2 7 . 1 6 2 - 6 ,, 1 0 4 4 . 7 6 6 1 ,. 0 0 5 1 ,. 4 4 c
ATOM 1 5 5 9 9 O GLN D 4 3 2 7 ., 4 9 1 - 7 .. 2 0 5 4 2 ., 9 9 I ,. 0 0 5 8 .. 9 3 0
ATOM 1 5 6 0 0 CB GLN D 4 1 3 2 5 ., 5 1 9 -- 5 .. 0 1 2 4 3 ., 2 8 8 1 ,. 0 0 4 9 .. 1 0 c
ATOM 1 5 6 0 1 CG GLN D 4 1 3 2 5 . 2 5 9 - 4 ., 1 2 5 4 4 . 4 9 3 1 ,. 0 0 5 7 ,. 2 5 c
ATOM 1 6 0 2 CD GLN D 4 1 3 2 4 ., 552 - 2 ., 8 1 2 4 4 ., 1 1 7 1 .. 0 0 5 9 .. 1 5 c
ATOM 1 5 6 0 3 OE1 GLN D 4 1 3 2 4 ., 3 8 7 2 .. 4 9 8 4 2 ., 9 3 6 1 ,. 0 0 5 4 .. 6 2 0
ATOM 1 5 6 0 4 NE2 GLN D 4 1 3 2 4 .. 1 2 7 - 2 ., 0 5 6 4 5 .. 1 2 4 1 ,. 0 0 5 5 ,. 0 7 N
ATOM 1 6 0 5 ILE D 4 1 2 6 ., 9 9 9 - 5 ., 8 7 7 4 0 ., 4 7 0 1 .. 0 0 5 1 .. 7 0 N
ATOM 1 5 6 0 6 CA. ILE D 4 4 2 7 ., 3 0 9 - 6 . 9 5 3 9 ., 4 8 7 1 ,. 0 0 4 7 .. 0 5 C
ATOM 1 5 6 0 7 C ILE D 4 1 4 2 8 .. 8 3 5 - 7 ,, 2 5 3 .. 352 1 ,. 0 0 4 8 ,. 9 8 C
ATOM 1 5 6 0 8 O ILE D 4 1 4 2 9 .. 3 0 4 - 8 ., 2 4 6 3 9 .. 4 9 0 1 ,. 0 0 5 4 ,. 1 9 O
ATOM 1 5 6 0 9 CB ILE D 4 4 2 6 ., 6 7 0 - 6 . 5 7 6 .3 8 ., 1 3 7 1 ,. 0 0 4 5 .. 5 C
ATOM 1 5 6 1 0 CGI ILE D 4 1 4 2 5 ., 1 5 3 -- 6 ., 7 5 1 3 8 ., 2 3 6 1 ,. 0 0 4 8 .. 0 1 c
ATOM 1 5 6 1 1 CG2 ILE D 4 1 4 2 7 .. 1 9 2 - 7 ., 4 4 6 3 7 .. 0 3 5 1 ,. 0 0 4 3 ,. 6 4 c
ATOM 1 5 6 1 2 I ILE D 4 4 2 4 ., 6 9 4 - 8 .. 1 7 3 .3 8 ., 4 7 I ,. 0 0 4 5 .. 2 7 c
ATOM 1 5 6 1 3 N HI S D 4 1 5 2 9 ., 6 1 7 -- 6 ., 0 6 9 3 9 ., 1 1 7 1 ,. 0 0 4 9 .. 9 5 N
ATOM 1 5 6 1 4 CA H D 4 1 5 3 1 . 0 7 8 - 6 ,, 2 1 8 3 9 . 0 7 1 ,. 0 0 5 2 ,. 5 2 C
ATOM 1 5 6 1 5 C H S D 4 3 1 ., 6 3 7 - 6 .. 7 2 8 4 0 ., 3 9 6 I ,. 0 0 5 4 .. 5 5 C
ATOM 1 5 6 1 6 O HI S D 4 1 5 3 2 ., 6 6 1 7 .. 4 1 9 4 0 ., 4 3 2 1 ,. 0 0 5 0 .. 5 7 0
ATOM 1 5 6 1 7 CB H D 4 1 5 3 1 . 7 7 2 - 4 ., 9 0 6 3 8 . 7 2 5 1 ,. 0 0 4 4 ,. 2 7 c
ATOM 1 5 6 1 8 CG H S D 4 1 5 3 1 ., 4 0 1 - 4 ., 3 5 3 3 7 ., 3 8 7 1 .. 0 0 4 7 .. 9 1 c
ATOM 1 5 6 1 9 D1 HI S D 4 1 5 3 1 ., 6 7 8 -- 5 .. 002 3 6 ., 2 0 5 1 ,. 0 0 4 7 .. 4 3 N
ATOM 1 5 6 2 0 CD2 H S D 4 1 5 3 0 .. 8 0 3 - 3 ., 8 7 3 7 .. 0 4 4 1 ,. 0 0 4 5 ,. 3 2 c
ATOM 1 5 6 2 1 CE1 H S D 4 1 5 3 1 . 2 - 4 ., 2 6 9 3 5 ., 1 9 1 1 .. 0 0 4 9 .. 5 0 c
ATOM 1 5 6 2 2 E HI S D 4 5 .3 0 ., 7 2 8 - 3 . 1 5 7 3 5 ., 6 7 5 1 ,. 0 0 4 6 .. 4 8 N



ATOM 1 5 6 2 3 LEU D 4 1 3 0 9 6 7 - 6 3 5 0 1 4 8 3 1 0 0 5 8 1
ATOM 1 5 6 2 4 CA LEU D 4 1 6 3 1 4 2 3 -- 6 6 9 5 4 2 8 2 1 1 0 0 5 7 4 6 C
ATOM 1 5 6 2 5 C LE D 4 6 3 1 2 6 7 - 8 9 2 4 3 0 2 3 1 0 5 3 6 9 C
ATOM 1 5 6 2 6 O LEU D 4 1 3 2 1 2 7 - 8 8 3 7 4 3 6 1 7 1 0 0 5 1 7 7 0
ATOM 1 5 6 2 7 CB LEU D 4 6 3 0 6 3 6 - 5 92 2 4 3 8 9 4 I 0 0 5 0 4 c
ATOM 1 5 6 2 8 CG LE D 4 6 3 0 8 3 4 - 6 3 3 6 4 5 3 6 1 1 0 5 0 8 c
ATOM 1 5 6 2 9 CD1 LEU D 4 3 2 2 4 2 - 6 0 4 3 4 5 8 0 1 1 0 0 0 2 7 c
ATOM 1 5 6 3 0 CD2 LEU D 4 6 2 9 8 3 7 - 5 6 6 1 4 6 3 0 3 I 0 0 4 6 0 0 c
ATOM 1 5 6 3 1 GLY D 4 1 7 3 0 1 3 6 -- 8 7 0 7 4 2 5 4 2 1 0 0 5 5 3 9
ATOM 1 5 6 3 2 CA GLY D 4 7 2 9 7 8 0 --1 0 1 0 7 4 2 6 6 9 1 0 0 5 5 5 8 c
ATOM 1 5 6 3 3 C GLY D 4 7 3 0 8 8 4 - 0 9 3 9 4 2 0 8 8 I 0 0 4 9 0 0 c
ATOM 1 5 6 3 4 O GLY D 4 1 7 3 1 4 3 9 - 1 1 7 8 6 4 2 7 7 1 1 0 0 0 1 0
ATOM 1 5 6 3 5 GLU D 4 8 3 2 2 2 - 0 6 5 3 4 0 8 3 7 1 0 0 4 9 8 3
ATOM 1 5 6 3 6 CA GLU D 4 1 8 3 2 3 1 3 --1 1 3 0 1 4 0 1 4 2 1 0 0 4 8 8 8 c
ATOM 1 5 6 3 7 C GLU D 4 1 8 3 3 6 7 3 - 1 1 1 4 0 4 0 8 6 7 1 0 0 5 3 8 c
ATOM 1 5 6 3 8 O GLU D 4 8 3 4 4 7 0 - 1 2 0 7 3 4 0 9 1 0 5 8 3 3 0
ATOM 1 6 3 9 CB GLU D 4 1 8 3 2 4 0 7 - 1 0 7 6 5 3 8 7 0 2 1 0 0 4 5 0 7 c
ATOM 1 5 6 4 0 CG GLU D 4 8 3 2 7 - 1 2 0 3 7 8 0 5 I 0 0 4 0 9 5 c
ATOM 1 5 6 4 1 C GLU D 4 8 3 1 4 8 4 - 1 0 8 4 9 3 6 3 2 0 1 0 4 2 8 3 c
ATOM 1 5 6 4 2 OE1 GLU D 4 8 3 2 62 1 - 0 4 5 6 3 5 9 6 0 1 0 0 4 3 0
ATOM 1 5 6 4 3 O GLU D 4 8 3 0 5 6 5 - 0 4 6 3 5 4 9 5 I 0 0 3 8 2 2 0
ATOM 1 5 6 4 4 LE D 4 1 9 3 3 9 4 5 - 9 9 6 3 4 1 4 1 1 0 0 5 2 4 7
ATOM 1 5 6 4 5 CA LEU D 4 3 5 2 2 0 - 9 7 2 2 4 2 0 9 5 1 0 0 5 3 7 8 c
ATOM 1 5 6 4 6 C LEU D 4 3 5 3 4 2 - 0 5 4 6 4 3 3 7 0 I 0 0 5 7 2 4 c
ATOM 1 5 6 4 7 O LEU D 4 1 9 3 6 3 4 8 - 1 1 2 0 7 4 3 5 9 4 1 0 0 5 8 1 8 0
ATOM 1 5 6 4 8 CB LEU D 4 3 5 3 8 8 - 8 2 4 2 4 2 4 2 4 1 0 0 4 9 2 c
ATOM 1 5 6 4 9 CG LEU D 4 3 6 4 8 9 - 7 8 6 0 4 3 4 9 I 0 0 5 3 8 4 c
ATOM 1 5 6 5 0 CD1 LEU D 4 1 9 3 7 2 4 2 - 6 6 4 3 4 2 9 3 0 1 0 0 4 7 7 c
ATOM 1 5 6 5 1 CD2 LEU D 4 3 5 8 8 6 - 7 5 9 4 4 4 8 0 4 1 0 0 5 6 7 c
ATOM 1 5 6 5 2 H S D 4 2 0 3 4 3 2 2 - 1 0 4 5 1 4 4 2 1 1 1 0 0 5 1 1 1
ATOM 1 5 6 5 3 CA HI S D 4 2 0 3 4 1 5 5 - 1 1 2 8 2 4 5 3 8 5 1 0 0 : 8 c
ATOM 1 5 6 5 4 C H S D 4 2 0 3 4 3 5 4 - 1 2 7 6 8 4 5 0 0 8 1 0 6 4 6 4 c
ATOM 1 5 6 5 5 O H S D 4 2 0 3 5 1 7 6 - 1 3 4 8 0 4 5 6 1 5 1 0 0 7 4 0
ATOM 1 5 6 5 6 CB HI S D 4 2 0 3 2 7 6 9 - 0 0 3 4 5 9 7 7 I 0 0 4 9 0 9 c
ATOM 1 5 6 5 7 CG H S D 4 2 0 3 3 7 7 - 8 8 4 4 7 1 2 4 1 0 5 8 3 4 c
ATOM 1 5 6 5 8 D1 H S D 4 2 0 3 3 0 6 2 - 9 1 1 4 8 3 1 9 1 0 0 6 1 8 1
ATOM 1 5 6 5 9 CD2 HI S D 4 2 0 3 3 3 3 - 2 7 3 5 4 7 2 7 2 I 0 0 5 8 0 7 c
ATOM 1 5 6 6 0 CE1 HI S D 42 0 3 2 4 7 2 - 1 2 7 5 7 4 9 1 4 7 1 0 0 5 6 1 1 c
ATOM 1 5 6 6 1 E 2 H D 4 2 0 3 4 2 2 - 1 3 2 7 4 4 8 5 3 4 1 0 0 0 9
ATOM 1 5 6 62 N ALA D 4 2 1 3 3 6 4 3 - 3 2 4 3 9 7 2 I 0 0 0 2 8 N
ATOM 1 5 6 6 3 CA ALA D 4 2 1 3 3 7 2 2 - 1 6 0 9 4 3 5 5 3 1 0 0 5 9 4 c
ATOM 1 5 6 6 4 C ALA D 4 2 3 5 1 4 9 - 4 9 7 4 3 1 8 0 1 0 0 6 0 7 0 c
ATOM 1 5 6 6 5 O ALA D 4 2 1 3 5 6 4 7 - 1 0 2 2 4 3 582 1 0 0 6 8 0 7 0
ATOM 1 5 6 6 6 CB ALA D 4 2 1 3 2 7 7 9 - 1 8 8 1 4 2 3 9 6 1 0 0 5 6 7 c
ATOM 1 5 6 6 7 LE D 4 2 2 3 8 2 - 4 0 9 9 4 2 4 3 6 1 0 6 0
ATOM 1 5 6 6 8 CA LE D 4 2 2 3 7 1 9 5 - 1 3 9 0 4 2 0 2 2 1 0 0 5 9 8 c
ATOM 1 5 6 6 9 C ILE D 4 2 2 3 8 0 7 0 - 4 5 0 4 4 3 2 6 0 I 0 0 6 0 7 7 c
ATOM 1 5 6 7 0 O ILE D 4 2 2 3 8 902 - 1 5 4 0 2 4 3 3 6 4 1 0 7 0 3 0 0
ATOM 1 5 6 7 1 CB ILE D 4 2 2 3 7 7 6 6 - 3 3 2 0 4 1 0 7 4 1 0 0 5 5 0 1 c
ATOM 6 7 2 CGI ILE D 4 2 2 3 7 2 1 0 - 1 3 4 8 5 3 9 6 6 1 I 0 0 6 0 3 c
ATOM 1 5 6 7 3 CG2 ILE D 42 2 3 9 2 6 5 - 1 3 4 0 2 4 0 982 1 0 0 5 0 4 3 c
ATOM 1 5 6 7 4 CD1 ILE D 4 2 2 3 7 8 3 9 - 1 2 5 7 3 8 6 5 1 1 0 0 5 5 5 9 c
ATOM 1 5 6 7 5 N LEU D 4 2 3 3 7 8 5 - 3 62 1 4 4 2 2 0 I 0 0 0 0 4 N
ATOM 1 5 6 7 6 CA LEU D 42 3 3 8 6 7 8 - 1 3 6 1 3 4 5 4 1 4 1 0 0 6 5 C
ATOM 1 5 6 7 7 C LEU D 4 2 3 3 8 4 7 7 - 4 8 9 9 4 6 2 8 1 0 0 6 8 c
ATOM 1 5 6 7 8 O LEU D 4 2 3 3 9 4 3 9 - 4 8 5 4 6 7 0 0 I 0 0 5 7 8 0
ATOM 1 5 6 7 9 CB LEU D 4 2 3 3 8 3 7 9 - 1 2 3 8 5 4 6 2 9 2 1 0 0 5 7 4 7 c
ATOM 1 5 6 8 0 CG LEU D 4 2 3 3 8 832 - 0 2 3 4 5 7 5 8 1 0 0 3 c
ATOM 1 5 6 8 1 CD1 LEU D 4 2 3 3 8 2 0 4 - 9 882 4 6 5 6 5 1 0 0 5 3 3 1 c
ATOM 1 5 6 8 2 CD2 LEU D 4 2 3 4 0 3 4 7 - 1 0 9 0 8 4 5 7 3 5 1 0 0 5 7 5 4 c
ATOM 1 5 6 8 3 AP.G D 4 2 4 3 7 2 2 3 - 1 5 3 3 0 4 6 3 5 5 1 0 7 0 4 9
ATOM 1 5 6 8 4 CA ARG D 4 2 4 3 6 9 1 4 - 1 5 1 3 4 7 1 4 9 1 0 0 3 4 5 c
ATOM 1 5 6 8 5 C ARG D 4 2 4 3 7 4 5 5 - 7 7 6 7 4 6 4 7 6 I 0 0 7 7 6 C



ATOM 1 5 6 8 6 O ARG D 4 2 4 3 7 5 6 1 --1 8 8 1 0 4 7 1 1 0 1 0 0 7 1 2 5 O
ATOM 1 5 6 8 7 CB ARG D 4 2 4 3 4 1 0 --1 6 6 4 3 4 7 3 7 9 1 0 0 5 7 C
ATOM 1 5 6 8 8 ARG D 4 2 5 3 7 8 8 - 7 6 6 4 4 5 2 0 1 1 0 6 7 4 3
ATOM 1 5 6 8 9 CA ARG D 4 2 5 3 8 3 5 8 --1 8 8 1 4 4 4 4 8 2 1 0 0 3 0 5 c
ATOM 1 5 6 9 0 C ARG D 4 2 5 3 9 845 1 8 9 5 0 4 4 6 5 7 1 0 0 6 6 1 C
ATOM 1 5 6 9 1 O ARG D 4 2 5 4 0 3 6 1 - 2 0 0 5 7 4 4 7 5 4 1 0 7 4 3 6 O
ATOM 1 5 6 92 CB ARG D 4 2 5 3 8 0 5 1 - 1 8 7 3 1 4 2 9 8 9 1 0 0 7 4 5 c
ATOM 1 5 6 9 3 CG ARG D 4 2 5 3 6 5 7 0 - 1 8 8 6 3 4 2 6 4 9 1 0 0 7 0 0 c
ATOM 1 5 6 9 4 CD ARG D 42 5 3 6 0 4 9 - 2 0 2 4 3 4 2 9 5 2 1 0 0 62 2 3 c
ATOM 1 5 6 9 5 E ARG D 4 2 5 3 5 5 2 8 - 2 0 8 7 3 4 1 7 4 9 1 0 0 6 1 2 2 N
ATOM 1 5 6 9 6 C ARG D 4 2 5 3 5 3 - 2 1 7 5 3 1 7 3 5 1 0 0 0 1 C
ATOM 1 5 6 9 7 1 ARG D 42 5 3 3 9 4 7 - 2 2 1 1 6 4 2 8 6 6 1 0 0 6 4 3 N
ATOM 1 5 6 9 8 N ARG D 4 2 5 3 4 1 - 2 2 2 6 4 4 0 5 8 4 1 0 0 6 0 7 9 N
ATOM 1 5 6 9 9 GLN D 4 2 6 4 0 5 4 5 - 7 832 4 4 7 0 0 1 0 0 6 1 4 4 N
ATOM 1 5 7 0 0 C GL D 4 2 6 4 2 7 4 2 - 1 7 4 3 3 4 5 8 1 8 1 0 0 7 7 5 C
ATOM 1 5 7 0 1 CA GL D 4 2 6 4 1 9 5 - 7 9 0 1 4 4 5 7 1 0 6 3 0 8 C
ATOM 1 7 0 2 O GLN D 4 2 6 4 3 9 8 3 - 7 3 2 9 4 5 8 1 3 1 0 0 5 9 4 2 O
ATOM 1 7 0 3 CB GLN D 4 2 6 4 2 4 0 2 - 1 7 1 2 4 3 3 7 3 1 0 0 7 6 c
ATOM 1 5 7 0 4 CG GL D 4 2 6 4 2 1 7 - 7 8 8 8 4 2 1 2 0 1 0 6 1 c
ATOM 1 5 7 0 5 CD GLN D 4 2 6 4 3 3 7 6 - 1 8 2 6 5 4 1 4 1 9 1 0 0 0 2 c
ATOM 1 7 0 6 O GLN D 4 2 6 4 3 352 - 1 8 6 6 6 4 0 2 6 6 1 0 0 6 0 2 3 0
ATOM 1 5 7 0 7 ME 2 GLN D 42 6 4 4 5 0 3 - 1 8 1 2 7 4 2 1 0 8 1 0 0 6 1 0 7 N
ATOM 1 5 7 0 8 O GLU D 4 2 7 4 4 4 9 7 - 1 7 6 7 4 4 9 2 4 6 1 0 0 7 8 6 6 O
ATOM 1 5 7 0 9 N GLU D 4 2 7 1 9 8 9 - 1 7 1 7 2 4 6 8 7 8 1 0 0 6 7 3 N
ATOM 1 5 7 1 0 CA GLU D 42 7 4 2 5 8 6 - 1 6 7 6 2 4 8 1 3 2 1 0 0 7 0 C
ATOM 7 C GLU D 4 2 7 4 3 4 2 9 - 7 8 9 8 4 8 6 7 6 1 0 0 7 6 2 0 C
ATOM 1 5 7 1 2 CB GLU D 4 2 7 1 5 1 - 1 6 3 6 5 4 9 1 3 0 1 0 0 7 0 9 c
ATOM 1 7 1 3 CG GLU D 4 2 7 4 0 3 6 5 - 1 7 3 3 4 4 9 1 8 6 1 0 0 7 2 0 8 c
ATOM 7 4 CD GLU D 4 2 7 3 9 2 7 9 - 8 5 8 5 0 1 8 1 0 0 7 6 4 0 c
ATOM 1 5 7 1 5 OE1 GLU D 4 2 7 3 9 382 - 1 5 7 0 9 5 0 6 0 5 1 0 0 7 3 0 6 0
ATOM 1 7 1 OE2 GLU D 4 2 7 3 8 3 2 5 - 1 7 6 3 1 5 0 3 6 1 1 0 0 8 2 4 0
ATOM 1 5 7 1 7 O AS D 4 2 8 4 6 0 6 1 - 2 0 3 6 1 4 8 9 4 4 1 0 7 9 4 0 0
ATOM 1 5 7 1 8 ASP D 4 2 8 4 2 9 4 0 - 1 1 1 8 4 8 4 8 1 1 0 0 7 6 0 1 N
ATOM 7 9 CA. ASP D 4 2 8 4 3 6 7 2 - 2 0 3 4 8 8 7 1 0 0 78 6 7 C
ATOM 1 5 7 2 0 C AS D 4 2 8 4 5 0 6 4 - 2 0 3 0 6 4 8 2 3 6 1 0 7 3 2 7 C
ATOM 1 7 2 1 CB ASP D 4 2 8 4 2 8 8 5 - 2 1 5 7 7 4 8 4 9 1 1 0 0 8 0 1 7 c
ATOM 1 5 7 2 2 CG ASP D 4 2 8 6 3 8 - 7 8 1 4 9 3 6 2 1 0 0 8 8 0 2 c
ATOM 1 5 7 2 3 OD1 ASP D 42 8 1 1 6 3 - 2 0 802 4 9 9 8 7 1 0 0 8 6 0
ATOM 7 2 4 OD2 ASP D 4 2 8 4 1 3 1 - 2 2 92 2 4 9 4 2 7 1 0 0 8 7 1 3 0
ATOM 1 5 7 2 5 N PHE D 4 2 9 4 5 1 4 1 - 2 0 1 9 2 4 6 9 1 5 1 0 0 3 3 N
ATOM 1 5 7 2 6 CA FHE D 4 2 9 4 6 4 3 5 - 2 0 2 4 3 4 6 2 3 8 1 0 0 7 2 9 c
ATOM 7 2 C PHE D 4 2 9 4 7 3 4 - 045 4 6 5 4 0 1 0 0 6 9 7 0 c
ATOM 1 5 7 2 8 O PHE D 4 2 9 4 8 5 0 8 - 1 0 4 5 4 6 2 3 6 1 0 0 7 2 2 4 0
ATOM 1 5 7 2 9 CB FHE D 4 2 9 4 6 2 4 6 - 2 0 3 6 0 4 4 7 2 9 1 0 0 1 1 c
ATOM 1 5 7 3 0 CG P E D 4 2 9 4 5 3 6 4 - 2 1 4 9 0 4 4 3 3 4 1 0 7 1 3 7 c
ATOM 1 7 3 1 CD1 PHE D 4 2 9 4 5 8 7 3 - 2 2 7 7 5 4 4 2 3 5 1 0 0 6 8 9 3 c
ATOM 7 3 2 CD2 PHE D 4 2 9 4 4 0 6 - 2 8 1 4 4 1 0 3 1 0 0 6 6 2 c
ATOM 1 5 7 3 3 C P E D 4 2 9 4 5 0 6 0 - 2 3 8 2 3 4 3 8 8 0 1 0 6 5 3 1 c
ATOM 1 5 7 3 4 CE2 PHE D 4 2 9 4 3 1 9 6 - 2 2 3 2 9 4 3 7 5 5 1 0 0 8 4 2 c
ATOM 1 5 7 3 5 C PHE D 4 2 9 4 3 7 4 - 2 3 6 0 3 4 3 6 4 0 1 0 0 6 5 2 6 c
ATOM 1 5 7 3 6 N TYR D 4 3 0 4 6 7 3 1 - 1 8 0 1 7 4 7 1 3 7 1 0 0 7 4 8 7 N
ATOM 1 5 7 3 7 CA TYR D 4 3 0 4 7 4 6 0 - 1 7 7 6 4 7 3 1 2 1 0 0 7 0 0 8 c
ATOM 1 5 7 3 8 C T R D 4 3 0 4 7 1 0 3 - 1 6 1 3 6 4 8 6 3 1 1 0 0 7 4 2 3 c
ATOM 1 5 7 3 9 O TYR D 4 3 0 4 6 0 1 8 - 1 5 5 8 3 4 8 7 9 1 1 0 0 7 5 7 7 0
ATOM 1 5 7 4 0 CB TYR D 4 3 0 4 7 1 7 5 - 5 8 2 3 4 6 1 6 5 1 0 0 62 0 5 c
ATOM 1 5 7 4 1 CG TYR D 4 3 0 4 7 8 7 5 - 1 6 1 4 7 4 4 8 7 0 1 0 0 5 4 6 1 c
ATOM 1 5 7 4 2 CD1 TYR D 4 3 0 4 9 1 8 1 - 1 7 6 3 4 4 6 6 4 1 0 0 5 0 7 7 c
ATOM 1 5 7 4 3 CD2 TYR D 4 3 0 4 7 2 0 7 - 7 8 7 4 3 8 3 0 1 0 0 3 4 4 c
ATOM 1 5 7 4 4 CE1 TYR D 4 3 0 4 9 832 - 1 0 2 7 4 3 4 6 4 1 0 0 5 5 8 9 c
ATOM 1 7 4 CE2 TYR D 4 3 0 4 7 8 4 2 - 1 7 0 4 8 4 2 6 1 3 1 0 0 : 3 c
ATOM 1 5 7 4 6 C TYR D 4 3 0 4 9 1 6 0 - 6 6 6 9 4 2 4 3 7 1 0 5 8 1 3 c
ATOM 1 5 7 4 7 OH TYR D 4 3 0 4 9 8 1 7 - 1 9 1 7 4 1 2 3 7 1 0 0 5 6 6 0
ATOM 1 5 7 4 8 N PRO D 4 3 1 4 8 0 3 0 - 1 6 2 2 3 4 9 5 8 8 1 0 0 8 N



ATOM 15749 CA PRO D 431 47 ..919 --15.,726 50.,959 1 ,.00 81 ..25 c
ATOM 15750 C FRO D 431 47 .,160 --1 .404 51.,093 1 ,.00 78..88 C

ATOM 157 51 O PRO D 431 46..046 - .,375 51. 634 ,.00 76,.44 0

ATOM 157 52 CB PRO D 431 49..377 --15.,552 51.,358 1 ,.00 78..17 c
ATOM 15753 CG PRO D 431 50.,049 6 .7 3 50.,661 1 ,.00 77 .,12 c
ATOM 157 54 C PRO D 431 4 ...34 0 - 6 .,857 4 .342 1 ,.00 78,.79 c
ATOM 15755 O PHE D 432 45..095 -10.,999 50. 970 1 ,.00 76 ,.38 0

ATOM 15756 N PHE D 432 47 .,762 -13. 334 50.,585 1 ,.00 76.,32 N
ATOM 157 57 CA PHE D 432 47 ..270 -11 .,975 50.,809 1 ,.00 78..68 C

ATOM 15758 c PHE D 432 45..836 - .,736 50. 328 1 ,.00 76 ,. 2 c
ATOM 15759 CB PHE D 432 48.,213 - 0 .961 50., 53 I ,.00 77 ..53 c
ATOM 15760 CG PHE D 432 48.,193 -10.,981 48.,651 1 ,.00 75..19 c
ATOM 15761 CD2 PHE D 4.32 47 .8 3 -9.,857 47 .942 1 ,.00 7 ,.57 c
ATOM 15762 CD1 PHE D 432 48.,589 -12.,101 47 .,951 1 ,.00 70..78 c
ATOM 15763 CE2 PHE D 432 47 .,811 -9. 859 46.,564 1 ,.00 67 ..72 c
ATOM 15764 C P E D 4.32 48..589 -12., 46. 578 1 ,.00 70,. 0 c
ATOM 15765 C PHE D 432 48.,197 -10.,990 45.,882 1 ,.00 67 ..23 c
ATOM 15766 N L D 433 45 .,431 - 2 .375 49.,234 1 ,.00 71 .,83 N

ATOM 15767 CA LE D 4.33 44 .073 -12., 95 48. 738 1 ,.00 69,.85 C
ATOM 15768 c LEU D 433 43..018 -12.,612 49. 755 1 ,.00 72 ,.48 c
ATOM 15769 0 L D 433 .,883 - 2 .153 49.,689 1 ,.00 79.,3 8 0
ATOM 15770 CB LEU D 433 43 .,872 -12.,965 47 .,440 1 ,.00 67 ..98 c
ATOM 15771 CG LEU D 433 44 ..855 -12.,534 46. 362 1 ,.00 65,.40 c
ATOM 157 72 CD1 LEU D 433 44 .,683 - 3 ..35 6 45.,091 I ,.00 56..50 c
ATOM 15773 CD2 LEU D 433 44 .,657 -11 .,060 46.,096 1 ,.00 63..87 c
ATOM 15774 N LYS D 4.34 43. 378 -13.,47 50. 699 1 ,.00 73 ,.54 N

ATOM 15775 CA LYS D 434 42.,441 - 3 .851 51.,761 I ,.00 75..80 C
ATOM 1 776 C LYS D 434 42.,403 -12. 756 52.,814 1 ,.00 77 ..01 C

ATOM 15777 O LYS D 4.34 4 ..342 -12.,394 53. 338 1 ,.00 76 ,.69 O
ATOM 15778 CB LYS D 434 42.,837 -15.,183 52.,405 1 ,.00 68..75 c
ATOM 1 779 ASP D 435 43.,587 -12. 230 53.,106 1 ,.00 73..69 N

ATOM 15780 CA A S D 4.35 43. 767 - .,232 54. 144 1 ,.00 78,.51 C

ATOM 15781 c ASP D 435 43.,064 - .,923 53.,772 1 ,.00 79..33 c
ATOM 157 82 O ASP D 435 42.,309 -9. 370 54 .,571 1 ,.00 82 .,08 0

ATOM 15783 CB A S D 4.35 45. 264 - .,003 54. .393 1 ,.00 78,.80 c
ATOM 15784 A S D 436 43. 293 -9.,455 52..548 1 ,.00 76 ,.52 N

ATOM 157 85 CA. ASM D 436 42.,7 9 -8. 200 52.,069 1 ,.00 75.,36 C
ATOM 15786 C A S D 436 41 .,393 -8.,303 51.,295 1 ,.00 73..11 C
ATOM 15787 O ASN D 4.3 6 4 .074 -7 .,399 50. 535 1 ,.00 69 ,.60 O

ATOM 15788 CB ASN D 436 43.,733 -7 .482 51., 69 I ,.00 71 ..67 C
ATOM 15789 CG ASN D 436 45.,070 -7 .250 51.,850 1 ,.00 72 ..04 c
ATOM 15790 OD1 ASN D 4.3 6 45. 32 6 -6.,173 52. 396 1 ,.00 68 ,.90 0
ATOM 15791 ND2 ASN D 436 45.,937 -8.,257 51.,808 1 ,.00 70..14 N

ATOM 15792 ARG D 437 40.,615 -9. 365 51.,470 1 ,.00 71 ..12 N

ATOM 15793 CA ARG D 4.37 3 ..394 -9.,486 50. 667 1 ,.00 72 ,. 0 c
ATOM 157 94 c ARG D 437 38.,447 -8.,316 50.,932 1 ,.00 71 ..11 c
ATOM 157 95 O ARG D 437 .37.,900 -7 .724 50.,003 1 ,.00 69.,03 0

ATOM 15796 CB ARG D 4.37 38. 665 -10.,8 50. 932 1 ,.00 6 ,.08 c
ATOM 1 797 GLU D 438 38. 266 -7 .,983 52. 203 1 ,.00 72 ,.23 N

ATOM 157 98 CA. GLU D 438 .37.,278 -6. 991 52.,587 1 ,.00 66.,46 C
ATOM 15799 C GLU D 438 37.,719 -5.,588 52.,166 1 ,.00 65..12 C

ATOM 15800 O GLU D 438 36. 881 -4 .,72 9 51. 914 1 ,.00 68,.01 O
ATOM 15801 CB GLU D 438 .37.,017 -7 .056 54.,096 I ,.00 63..77 C

ATOM 15802 N LYS D 439 39.,030 -5.,375 52.,072 1 ,.00 67 .. 1 N
ATOM 15803 CA LYS D 4.39 39. 595 -4 .,076 51. 712 1 ,.00 62 ,.32 C

ATOM 15804 C LYS D 439 .3 9 .,544 -3. 825 50.,202 I ,.00 65..37 C
ATOM 15805 O LYS D 439 39.,241 -2 .702 49.,771 1 ,.00 68..33 O

ATOM 15806 CB LYS D 4.39 4 .043 -3.,951 52. 209 1 ,.00 53 ,.77 c
ATOM 15807 LE D 440 39.,852 -4 .,856 49.,412 1 ,.00 59..90 N

ATOM 15808 CA LE D 440 39.,722 -4 .829 47 .,94 9 1 ,.00 54 ..56 C
ATOM 15809 C ILE D 440 38. 286 -4 .,544 47 .536 1 ,.00 59,.44 c
ATOM 15810 O ILE D 440 38.,034 -3.,821 46.,571 1 ,.00 56..18 0
ATOM 15811 CB ILE D 440 40.,163 -6. 178 47 .,301 1 ,.00 57 .,56 c



ATOM 1 5 8 1 2 CGI LE D ) 4 1 5 9 8 - 6 5 1 8 4 7 6 8 7 1 0 0 5 9 3 8 c
ATOM 1 5 8 1 3 CG2 LE D 4 ' 4 0 0 4 7 -- 6 1 3 9 4 5 7 6 9 1 0 0 4 4 4 3 C
ATOM 1 5 8 1 4 G LE D 4 , 0 4 1 9 4 7 - 7 9 9 3 4 7 5 0 4 1 0 5 9 6 4 c
ATOM 1 5 8 1 5 GLU D 1 3 7 3 3 9 - 5 1 2 8 4 8 2 6 1 1 0 0 5 9 7 2
ATOM 1 5 8 1 6 CA. GLU D 4 - 3 5 9 3 7 - 4 8 7 3 4 7 9 8 I 0 0 6 0 2 6 C
ATOM 1 5 8 1 7 C GL D 4 ', 1 3 5 5 6 - 3 4 4 0 4 8 2 9 3 1 0 5 9 7 8 C
ATOM 1 5 8 1 8 O GLU D 4 - 1 3 6 8 4 - 2 8 8 7 4 7 6 3 8 1 0 0 8 3 0 O
ATOM 1 5 8 1 9 CB GLU D 4 - 3 0 5 3 - 5 8 8 4 8 7 7 0 I 0 0 5 3 c
ATOM 1 582 0 CG GLU D 4 ' l 3 5 1 2 6 -- 7 2 2 5 4 8 2 4 6 1 0 0 7 2 0 5 c
ATOM 1 582 1 CD GLU D 4 - 1 3 3 8 1 - 8 1 7 8 4 9 1 2 6 1 0 0 7 5 0 c
ATOM 1 5822 OE1 GLU D 4 l 3 3 5 4 6 - 7 6 9 5 4 9 9 4 0 I 0 0 7 5 5 5 0
ATOM 1 582 3 OE2 GLU D 4 'i l 3 4 6 5 0 -- 9 3 2 4 9 0 0 6 1 0 0 7 0 1 1 0
ATOM 1 582 4 LYS D , 2 3 6 2 0 8 - 2 8 5 7 4 9 2 9 7 1 0 0 5 6 0 0
ATOM 1 582 5 CA LYS D 4 =2 3 5 9 7 9 - 1 4 6 3 4 9 6 5 5 1 0 0 62 8 0 c
ATOM 1 582 6 C LYS D 4 'i 2 3 6 4 9 3 -- 0 5 1 3 4 8 5 7 5 1 0 0 5 7 0 8 c
ATOM 1 582 7 O LYS D 4 , 2 3 8 8 0 5 7 4 8 3 2 9 1 0 5 7 9 6 0
ATOM 1 582 8 CB LYS D 4 =2 3 6 6 4 2 - 1 1 2 6 5 0 9 8 9 1 0 0 6 1 2 0 c
ATOM 1 5 8 2 9 CG LYS D 4 - 2 3 7 - 1 1 8 0 2 7 5 I 0 0 6 5 4 9 c
ATOM 1 5 8 3 0 C LYS D 4 , 2 3 4 9 0 5 0 0 6 5 3 5 4 1 0 5 5 6 9 c
ATOM 1 5 8 3 1 CE LYS D 4 - 2 3 3 5 2 5 - 0 2 2 4 5 2 8 8 0 1 0 0 0 2 0 c
ATOM 1 5 8 3 2 LYS D 4 - 2 3 2 6 6 3 0 9 9 4 2 9 3 8 I 0 0 6 4 2 N
ATOM 1 5 8 3 3 LE D 4 ' 3 3 7 6 0 6 -- 0 8 5 5 4 7 9 3 5 1 0 0 5 5 7 8
ATOM 1 5 8 3 4 CA ILE D 4 - 3 3 8 0 9 0 - 0 0 2 8 4 6 8 4 5 1 0 0 5 6 0 5 c
ATOM 1 5 8 3 5 C ILE D 4 3 3 7 0 8 0 0 6 0 4 5 7 5 9 I 0 0 5 7 0 2 c
ATOM 1 5 8 3 6 O ILE D 4 ' 3 3 6 8 2 4 1 1 1 7 4 5 1 7 6 1 0 0 5 5 2 8 0
ATOM 8 3 7 CB ILE D , 3 3 9 4 0 3 - 0 5 5 7 4 6 2 4 2 1 0 0 5 4 7 c
ATOM 1 5 8 3 8 CGI ILE D 4 3 4 0 4 5 0 - 0 7 9 6 4 7 3 3 5 I 0 0 0 4 c
ATOM 1 5 8 3 9 CG2 ILE D 4 ' 3 3 9 9 6 0 0 4 3 7 4 5 2 0 7 1 0 0 : 4 c
ATOM 1 5 8 4 0 CD1 ILE D , 3 4 8 0 6 - .1 3 7 4 6 8 3 1 0 0 5 7 4 9 c
ATOM 1 8 4 1 LEU D 4 4 3 6 3 0 8 - 1 0 4 0 4 5 5 0 7 1 0 0 5 4 3 2
ATOM 1 5 8 4 2 CA LEU D 4 ' 3 1 8 7 -- 1 0 1 2 4 4 5 6 9 1 0 0 5 5 2 6 c
ATOM 1 5 8 4 3 C LE D 4 , 4 3 3 9 8 0 - 0 2 8 4 5 0 8 4 1 0 5 3 3 7 c
ATOM 1 8 4 4 O LEU D 4 4 3 3 3 7 2 0 5 4 3 4 4 3 3 9 1 0 0 5 4 4 8 0
ATOM 1 5 8 4 5 CB LEU D 4 - 4 3 4 7 6 - 2 4 3 3 4 4 2 2 9 I 0 0 4 8 c
ATOM 1 5 8 4 6 CG LEU D 4 , 4 3 3 9 7 9 - 2 62 5 4 2 8 8 9 1 0 4 4 7 0 c
ATOM 1 5 8 4 7 CD1 LEU D 4 - 4 3 0 7 5 - 4 0 7 8 4 2 4 4 4 1 0 0 4 9 8 5 c
ATOM 1 5 8 4 8 CD2 LEU D 4 - 4 3 2 5 2 6 - 2 2 6 8 4 2 9 6 0 I 0 0 4 7 2 8 c
ATOM 1 5 8 TH D 4 ' 5 3 3 6 1 8 -- 0 4 2 9 4 6 3 4 1 1 0 0 4 7 4 3
ATOM 1 5 8 5 0 CA THR D , 5 3 2 2 8 6 - 0 0 8 4 4 6 7 9 6 1 0 0 5 9 c
ATOM 1 5 8 1 C THR D 4 3 2 8 1 1 2 3 9 4 7 5 3 5 I 0 0 5 4 8 c
ATOM 1 5 8 5 2 O THR D 4 ' 3 1 0 8 3 1 7 2 1 4 7 7 5 7 1 0 0 4 9 4 5 0
ATOM 8 3 CB THR D , 5 3 7 3 4 - .1 4 0 4 7 7 3 7 1 0 0 2 6 6 c
ATOM 1 8 5 4 OG1 THR D 4 =5 3 2 5 1 1 - 1 1 3 0 4 8 9 3 7 1 0 0 5 5 3 5 0
ATOM 1 5 8 5 5 CG2 THR D 4 ' 3 1 7 7 0 -- 2 5 2 1 4 7 0 8 7 1 0 0 5 3 0 8 c
ATOM 1 5 8 5 6 PHE D 4 , 6 3 3 3 4 1 7 9 0 4 7 9 5 4 1 0 5 5 8
ATOM 1 8 5 7 CA PHE D 4 3 3 2 9 6 3 0 0 1 4 8 7 4 6 1 0 0 5 2 4 5 c
ATOM 1 5 8 5 8 C PHE D 4 - 6 3 3 0 7 8 4 2 0 7 4 7 8 6 5 I 0 0 5 2 0 0 C
ATOM 1 5 8 5 9 O P E D 4 , 6 3 3 7 0 7 4 3 3 6 4 6 8 7 1 0 5 4 1 O
ATOM 1 5 8 6 0 CB PHE D 4 - 6 3 5 9 8 3 1 9 0 4 9 5 2 2 1 0 0 5 4 4 4 c
ATOM 8 6 1 CG PHE D 4 - 6 3 4 7 6 2 4 5 8 0 0 0 6 8 I 0 0 5 4 5 9 c
ATOM 1 5 8 62 CD1 PHE D 4 ' 6 3 3 8 1 1 5 1 1 2 5 0 9 4 2 1 0 0 5 5 6 1 c
ATOM 1 5 8 6 3 CD2 PHE D 4 - 6 3 5 8 3 9 5 3 6 9 4 9 6 8 8 1 0 0 8 1 c
ATOM 1 5 8 6 4 CE1 PHE D 4 3 3 9 4 5 6 4 0 3 5 4 3 7 I 0 0 5 5 3 c
ATOM 1 5 8 6 5 CE2 PHE D 4 ' 6 3 5 9 8 1 6 6 5 9 5 0 1 7 7 1 0 0 5 4 8 9 c
ATOM 1 5 8 6 6 C PHE D , 6 3 5 0 3 4 7 7 4 5 0 5 1 1 0 0 5 4 8 8 c
ATOM 1 5 8 6 7 O ARG D 4 l 3 0 7 4 7 6 4 9 4 7 I 0 0 4 9 3 7 0
ATOM 1 5 8 6 8 ARG D 4 'i 7 3 2 2 2 4 5 1 1 4 8 3 2 3 1 0 0 7 8
ATOM 1 5 8 6 9 CA ARG D , 7 3 9 6 3 0 8 4 7 5 6 0 1 0 0 2 5 5 c
ATOM 1 8 7 0 c ARG D 4 .. 1 3 1 8 0 1 7 5 0 7 4 8 4 8 6 1 0 0 4 9 2 1 c
ATOM 1 5 8 7 1 CB ARG D 4 'i 7 3 0 6 0 8 6 0 8 8 4 6 7 9 7 1 0 0 5 0 8 c
ATOM 1 5 8 7 2 CG ARG D 4 , 7 3 0 0 3 7 7 2 9 6 4 6 1 5 0 1 0 4 9 5 7 c
ATOM 1 8 7 3 CD ARG D 4 .. 1 2 8 5 6 3 7 0 8 3 4 5 8 5 4 1 0 0 4 6 9 7 c
ATOM 8 E ARG D 4 - 2 8 0 8 9 8 0 9 3 4 4 92 7 I 0 0 5 3 4 7



ATOM 15875 C ARG D 447 26..818 8 ..261 44 ..593 1 ..00 55..30 c
ATOM 15876 H 1 ARG D 447 25,,888 7 ..481 45.,124 1 ,.00 56..25

ATOM 15877 2 ARG D 447 26..489 9 .,200 43. 721 ,.00 47 ,.33
ATOM 15878 O LE D 448 30..605 10.,689 47 .,986 1 ..00 47 ..41 O
ATOM 15879 N LE D 448 32.,601 8 .543 48.,242 ,.00 46..64 N

ATOM 15880 CA LE D 448 32..545 9 .,756 4 ..049 ,.00 46,.41 C
ATOM 15881 c ILE D 448 31..126 10.,338 49..046 1 ,.00 47 ,.35 c
ATOM 15882 CB ILE D 448 33.,514 10. 82 7 48.,534 1 ,.00 46..67 c
ATOM 15883 CGI ILE D 448 34..844 10.,205 48.,136 1 ,.00 48..50 c
ATOM 15884 CG2 ILE D 448 33. 721 1 .,910 49..575 1 ,.00 49,.37 c
ATOM 15885 I ILE D 448 .35.,92 7 1 ..265 47 .,836 I ,.00 51 ..47 c
ATOM 15886 O FRO D 44 9 29..975 13..173 50.,178 1 ,.00 49..21 0
ATOM 15887 PRO D 449 30. 479 10.,398 50. 222 1 ,.00 51 ,.68
ATOM 15888 CA PRO D 449 29..115 10.,944 50.,285 1 ..00 47 ..97 c
ATOM 15889 C FRO D 449 29.,073 12..398 49.,851 1 ,.00 43..02 c
ATOM 15890 CB PRO D 449 28..748 10.,795 51. 760 1 ,.00 54 ,.38 c
ATOM 15891 CG PRO D 449 29..650 .,683 52.,261 1 ..00 46..94 c
ATOM 15892 CD PRO D 449 30.,936 9 .936 5 .,545 1 ,.00 49..93 c
ATOM 15893 O TYR D 450 28...385 16.,313 4 .298 1 ,.00 48,.67 0
ATOM 15894 TYR D 450 28..059 12.,748 49. 075 1 ,.00 44 ,.62

ATOM 15895 CA. TYR D 450 27.,958 14 .099 48.,510 1 ,.00 45..25 c
ATOM 15896 C TYR D 450 27..943 15.,201 49.,574 1 ,.00 51 ..23 c
ATOM 15897 CB TYR D 450 26..701 4 .,212 4 7 ' .654 1 ,.00 47 ,.20 c
ATOM 15898 CG T R D 450 25.,450 4 ..163 48.,484 I ,.00 45..61 c
ATOM 15899 CD2 TYR D 450 24..822 15..333 48.,897 1 ,.00 53..24 c
ATOM 15900 GDI TYR D 450 24 .901 12.,953 48. 863 1 ,.00 49 ,.48 c
ATOM 15901 CE2 TYR D 450 23.,696 5 ..295 49.,671 I ,.00 52 ..34 c
ATOM 15902 CEl TYR D 450 23.,779 12..896 49.,62 7 1 ,.00 53..76 c
ATOM 15903 C TYR D 450 23 .173 14 .,077 50. 034 1 ,.00 60 ,.34 c
ATOM 15904 OH TYR D 450 22..037 1 .,034 50.,803 1 ..00 65..38 0
ATOM 15905 O TYR D 451 28.,790 16..779 53.,565 1 ,.00 55..18 0
ATOM 15906 TYR D 451 27 ..426 14 .,898 50. 773 1 ,.00 47 ,.33
ATOM 15907 CA TYR D 451 27..349 15.,879 51.,862 1 ..00 46..09 c
ATOM 15908 C TYR D 451 28.,686 16. 042 52.,575 1 ,.00 53.. 8 c
ATOM 15909 CB TYR D 451 26..279 15.,491 52. 875 1 ,.00 44 ,. 3 c
ATOM 15910 CG TYR D 451 26..485 4 .,138 53. 496 1 ,.00 49,.'75 c
ATOM 15911 CD2 TYR D 451 2 .,742 13. 046 53.,088 1 ,.00 48..46 c
ATOM 15912 CD1 TYR D 451 27..416 13.,952 54.,505 1 ,.00 55..33 c
ATOM 15913 C 2 TYR D 451 2 .940 .,805 53. 664 1 ,.00 51 ,.60 c
ATOM 15914 CEl TYR D 451 27.,619 2 ..721 55.,078 I ,.00 51 ..79 c
ATOM 15915 C TYR D 451 26.,884 11 ..656 54.,654 1 ,.00 53..26 c
ATOM 15916 OH TYR D 451 27 .103 10.,432 55. 237 1 ,.00 66 ,.25 0
ATOM 15917 O VAL D 452 31..650 16.,002 50.,27 9 1 ..00 41 ..09 0
ATOM 15918 VAL D 452 29.,697 15..334 52.,082 1 ,.00 43..94
ATOM 15919 CA VAL D 452 31..058 15.,509 52. 549 1 ,.00 44 ,.87 c
ATOM 15920 c VAL D 452 31..806 16.,269 51.,475 1 ..00 47 ..13 c
ATOM 15921 CB VAL D 452 31.,758 14 .137 52.,822 1 ,.00 50.,39 c
ATOM 15922 CGI VAL D 452 33..234 14 .,337 53. 203 1 ,.00 48,. 3 c
ATOM 15923 CG2 VAL D 452 31..018 13.,338 53. 893 1 ,.00 44 ,.45 c
ATOM 15924 O GLY D 453 34.,317 15. 764 50., 21 1 ,.00 43..55 0
ATOM 15925 GLY D 453 32..613 17 .,243 51.,854 1 ,.00 48..26

ATOM 15926 CA GLY D 453 33..379 7 .,908 50. 810 1 ,.00 53,.19 c
ATOM 15927 C GLY D 453 .34.,252 6 ..982 49.,933 I ,.00 50..82 c
ATOM 15928 O FRO D 454 3 ..990 17 ..666 50.,812 1 ,.00 51 ..18 0
ATOM 15929 PRO D 454 34. 931 17 .,567 48. 949 1 ,.00 47 ,.89
ATOM 15930 CA PRO D 454 .3 6 .,242 7 ..003 48.,622 I ,.00 44 ..44 c
ATOM 15931 C FRO D 454 37.,107 16..866 49.,881 1 ,.00 49..65 c
ATOM 15932 CB PRO D 454 36. 840 18.,029 47 .662 1 ,.00 42 ,.22 c
ATOM 15933 CG PRO D 454 35.,851 19.,228 47 .,686 1 ..00 42 ..48 c
ATOM 15934 CD FRO D 454 34.,538 18. 641 48.,029 1 ,.00 38..52 c
ATOM 15935 O LE D 455 41 .. 16.,010 51. 409 1 ,.00 52 ,.71 0
ATOM 15936 LEU D 455 37..982 15.,867 49.,918 1 ..00 50..90
ATOM 15937 CA. L D 455 38.,72 9 15. 583 5 .,150 1 ,.00 5 ..86 c



ATOM 15938 c LEU D 455 39..963 16..487 51.,316 1 ..00 55..35 c
ATOM 15939 CB LEU D 455 39,,122 1 ..114 51.,176 1 ,.00 43..42 C

ATOM 15940 CG LE D 455 37..936 13.,227 50..792 1 ,.00 50,.38 C

ATOM 15941 GDI LEU D 455 38..368 11 .,753 50.,768 1 ..00 49..05 c
ATOM 15942 CD2 LEU D 455 36.,705 13. 429 51 .,694 1 ,.00 40..83 c
ATOM 15943 O ALA D 456 41 ..007 18.,453 53..775 1 ,.00 50,,25 0
ATOM 15944 ALA D 456 39..705 17 .,793 51..393 1 ,.00 47 ,.76 N

ATOM 15945 CA. ALA D 456 40.,760 18. 792 51 .,390 1 ,.00 49..31 C
ATOM 15946 C ALA D 456 41 ..438 18.,984 52.,743 1 ,.00 52 ..67 C

ATOM 15947 CB ALA D 456 40..204 20.,133 50..899 1 ,.00 46,.55 c
ATOM 15948 O ARG D 457 44 .,634 .100 53.,835 1 ,.00 57 ..22 0

ATOM 15949 A G D 457 42..523 19..750 52.,711 1 ,.00 51 ..34

ATOM 15950 CA ARG D 457 43. 226 20.,156 53. 918 1 ,.00 57 ,.31 C
ATOM 15951 c ARG D 457 43..482 21.,648 53.,835 1 ..00 61 ..41 c
ATOM 15952 CB ARG D 457 44 .,549 19..399 54.,099 1 ,.00 62 ..67 c
ATOM 15953 CG ARG D 457 45..089 19.,514 55..510 1 ,.00 64 ,.69 c
ATOM 15954 CD ARG D 457 46..554 19.,190 55.,580 1 ..00 66..12 c
ATOM 15955 NE ARG D 457 46.,744 17 .779 55.,859 1 ,.00 70..54 N

ATOM 15956 CZ ARG D 457 47 ..890 17 .,141 55..689 1 ,.00 71 ,.80 c
ATOM 15957 H 1 ARG D 457 4 7 ' ..967 15.,841 55..958 1 ,.00 72 ,.13 N

ATOM 15958 ARG D 457 48.,948 17 .804 55.,228 1 ,.00 69..7 N

ATOM 15959 O GLY D 458 43 ..365 25.,753 52.,754 1 ,.00 61 ..48 O

ATOM 15960 GLY D 458 42..392 22.,403 53..713 1 ,.00 56,.90 N

ATOM 15961 CA GLY D 458 42.,443 23..842 53.,813 1 ,.00 54 ..09 C

ATOM 15962 C GLY D 458 43 ..006 24..582 52.,62 4 1 ,.00 57 ..38 C
ATOM 15963 O A. D 459 42 .833 24.,758 47 .975 1 ,.00 43 ,.77 O

ATOM 15964 N ASM D 459 43.,087 23..935 51.,469 1 ,.00 52 ..31 N

ATOM 15965 CA ASM D 459 43.,470 24 ..676 50.,27 3 1 ,.00 47 ..15 C

ATOM 15966 C A. D 459 42 .483 24.,549 49. 147 1 ,.00 49 ,.70 C
ATOM 15967 CB ASN D 459 44 ..831 24.,253 49.,800 1 ..00 56..87 c
ATOM 15968 CG ASM D 459 45.,904 24 .804 50.,655 1 ,.00 66..31 c
ATOM 15969 OD1 A S D 459 46..237 24.,231 51..693 1 ,.00 70,.96 0

ATOM 15970 ND2 ASN D 459 46..441 25.,948 50. 1 ..00 69..59 N

ATOM 15971 O SER D 460 38.,425 25. 158 49..969 1 ,.00 49..72 O

ATOM 15972 SEP. D 460 41 ..242 24.,237 4 ..514 1 ,.00 47 ,.11

ATOM 15973 CA SER D 460 40..143 24.,223 48..561 1 ,.00 44 ,.58 c
ATOM 15974 C SER D 460 39.,074 25. 264 48.,9 1 ,.00 45..78 c
ATOM 15975 CB SER D 460 39..509 22.,837 48.,501 1 ,.00 42 ..67 c
ATOM 15976 OG SER D 460 38. 473 22.,804 47 .539 1 ,.00 43 ,.01 0

ATOM 15977 O ARG D 461 35.,450 27 ..266 48.,516 1 ,.00 47 ..71 0
ATOM 15978 N ARG D 461 38.,853 26..238 48.,046 1 ,.00 42 ..46 N

ATOM 15979 CA ARG D 461 37. 803 27.,213 48. 310 1 ,.00 40 ,.01 C
ATOM 15980 c ARG D 461 36..416 26.,578 48.,250 1 ..00 46..47 c
ATOM 15981 CB ARG D 461 37.,884 28..379 47 .,334 1 ,.00 43..54 c
ATOM 15982 CG ARG D 461 37..183 28.,151 45..994 1 ..00 46,.44 c
ATOM 15983 CD ARG D 461 37..548 29.,273 45.,049 1 ..00 39..16 c
ATOM 15984 NE ARG D 461 37.,022 29. 114 43.,699 1 ,.00 40..32 N

ATOM 15985 CZ ARG D 461 35..742 29.,22 9 43...354 1 ..00 45,.51 c
ATOM 15986 H 1 ARG D 461 34..799 29.,470 44 ..255 1 ,.00 50,.45 N

ATOM 15987 N ARG D 461 35.,399 29. 084 42.,090 1 ,.00 48..15 N

ATOM 15988 O FHE D 462 33..640 23.,018 48.,910 1 ,.00 47 ..85 O

ATOM 15989 PHE D 462 36..340 25.,271 4 7 ' ..939 1 ,.00 42 ,.44 N

ATOM 15990 CA PHE D 462 35.,082 24..52 6 47 .,738 1 ,.00 41 ..68 C

ATOM 15991 C PHE D 462 34..734 23..579 48.,874 1 ,.00 46..99 C
ATOM 15992 CB PHE D 462 35. 135 23.,655 46. 462 1 ,.00 39 ,.97 C

ATOM 15993 CG PHE D 462 35.,506 24..405 45.,211 1 ,.00 47 ..76 C
ATOM 15994 CD1 FHE D 462 34.,560 25..206 44 .,542 1 ,.00 43..06 C

ATOM 15995 CD2 PHE D 462 36. 799 24.,333 44 .708 1 ,.00 38 ,.07 C
ATOM 15996 CE1 PHE D 462 34..914 25.,908 43.,394 1 ..00 41 ..75 c
ATOM 15997 CE2 FHE D 462 37.,162 25..032 43.,555 1 ,.00 36..14 c
ATOM 15998 CZ P E D 462 36..216 25.,807 42 ..893 1 ..00 43,. 3 c
ATOM 15999 O ALA D 463 35..036 23.,892 52.,331 1 ..00 56..60 0
ATOM 16000 N ALA D 463 35 .,682 23 .331 49.,768 1 ,.00 46..51 N



ATOM 1 6 0 0 1 CA ALA D 4 6 3 3 5 5 1 1 2 2 2 2 9 5 0 7 0 0 1 0 0 4 3 6 5 c
ATOM 1 6 0 0 2 C ALA D 4 6 3 3 4 9 4 6 2 2 7 1 5 2 0 1 7 1 0 0 4 6 5 8 C
ATOM 1 0 0 3 CB ALA D 4 6 3 3 6 8 2 4 2 1 5 1 3 5 0 9 0 8 1 0 4 5 1 c
ATOM 1 6 0 0 4 O TRP D 4 6 4 3 3 5 9 1 2 1 0 7 8 5 6 2 0 3 1 0 0 0 9 7 0
ATOM 1 6 0 0 5 N TRP D 4 6 4 3 4 3 4 4 8 5 2 7 7 6 1 0 0 5 0 7

ATOM 1 6 0 0 6 CA T D 4 6 4 3 3 7 7 2 2 2 1 5 0 5 4 0 7 4 1 0 5 2 3 c
ATOM 1 6 0 0 7 c TRP D 4 6 4 3 4 002 2 1 0 1 4 5 5 0 4 9 1 0 0 4 8 3 2 c
ATOM 1 0 0 8 CB TRP D 4 6 4 3 2 2 7 7 2 2 4 3 9 5 0 1 0 0 5 0 4 c
ATOM 1 6 0 0 9 CG TRP D 4 6 4 3 1 5 2 2 2 1 2 2 1 5 3 4 6 5 1 0 0 4 8 9 3 c
ATOM 1 6 0 1 0 CD1 TRP D 4 6 4 3 1 0 1 8 2 0 2 0 9 5 4 2 1 8 1 0 0 4 8 7 8 c
ATOM 1 6 0 1 1 CD2 TRP D 4 6 4 3 1 1 8 8 2 0 9 2 3 5 2 1 1 6 1 0 0 4 5 1 0 c
ATOM 1 6 0 1 2 ME 1 TRP D 4 6 4 3 0 382 1 9 2 9 6 5 3 4 2 3 1 0 0 4 6 5 1
ATOM 6 0 1 3 CE2 TRP D 4 6 4 3 0 4 7 9 7 0 8 5 2 1 2 1 0 0 4 9 7 c
ATOM 1 6 0 1 4 CE3 TRP D 4 6 4 3 1 4 1 3 2 1 5 7 4 5 0 8 9 6 1 0 0 4 8 5 8 c
ATOM 1 6 0 1 5 CZ2 TRP D 4 6 4 2 9 9 9 1 1 9 1 1 9 5 0 9 5 3 1 0 0 4 7 0 1 c
ATOM 1 6 0 1 6 c a 3 T D 4 6 4 3 0 9 2 6 2 0 9 9 4 4 9 7 4 3 1 0 4 6 7 9 c
ATOM 1 6 0 1 7 C - 2 TRP D 4 6 4 3 0 2 2 6 1 9 7 7 0 4 9 7 8 1 1 0 0 4 3 6 9 c
ATOM 1 6 0 1 8 0 M D 4 6 5 3 6 5 0 7 1 9 5 7 8 5 6 7 7 5 1 0 0 5 5 8 0 0
ATOM 1 6 0 1 9 ME D 4 6 5 3 4 652 1 9 9 7 1 5 4 5 6 3 1 0 5 0 0 7
ATOM 1 602 0 CA MET D 4 6 5 3 4 8 0 8 1 8 7 1 5 5 3 0 7 1 0 0 5 4 0 7 c
ATOM 1 6 0 2 1 c M D 4 6 5 3 5 5 2 0 1 8 8 6 0 5 6 6 5 4 1 0 0 5 3 5 5 c
ATOM 1 6022 CB ME D 4 6 5 3 5 5 5 5 1 7 7 0 4 5 4 4 4 5 1 0 0 4 5 3 7 c
ATOM 1 602 3 CG MET D 4 6 5 3 5 5 2 1 1 3 1 4 5 4 9 9 9 1 0 0 4 8 1 0 c
ATOM 1 602 4 MET D 4 6 5 3 6 9 9 0 1 9 5 5 9 4 7 1 0 0 6 4 1 6 s
ATOM 1 602 5 CE ME D 4 6 5 3 8 2 9 8 1 6 3 1 9 5 4 7 9 5 1 0 0 4 9 7 2 c
ATOM 602 6 O THR D 4 6 6 3 5 5 5 7 8 4 5 9 4 0 1 1 0 0 6 3 0 0
ATOM 1 602 7 N THR D 4 6 6 3 5 0 1 2 1 8 1 5 2 5 7 6 5 5 1 0 0 5 0 4 N
ATOM 1 602 8 CA THR D 4 6 6 3 5 8 1 1 8 1 6 3 5 9 0 0 4 1 0 0 6 2 5 9 c
ATOM 602 9 C THR D 4 6 6 3 6 2 2 5 8 2 5 9 3 9 7 1 0 0 5 8 c
ATOM 1 6 0 3 0 CB T R D 4 6 6 3 4 4 9 1 1 8 5 0 5 0 0 4 1 1 0 0 0 1 1 c
ATOM 1 6 0 3 1 OG1 THR D 4 6 6 3 3 8 2 5 1 9 7 1 5 9 6 4 7 1 0 0 7 6 2 7 0
ATOM 1 6 0 3 2 CG2 T R D 4 6 6 3 0 5 1 8 6 6 4 6 1 4 2 1 1 0 6 0 7 4 c
ATOM 1 6 0 3 3 O ARG D 4 6 7 3 8 0 5 4 1 2 1 5 2 5 0 1 1 0 0 5 3 0
ATOM 0 3 4 N ARG D 4 6 7 3 7 5 0 8 1 6 8 3 8 5 9 7 5 1 1 0 0 5 3 8
ATOM 1 0 3 5 CA ARG D 4 6 7 3 8 1 9 4 1 5 6 1 0 0 1 7 1 1 0 6 1 7 7 c
ATOM 1 6 0 3 6 c ARG D 4 6 7 3 8 0 7 7 1 3 0 5 6 1 6 7 1 1 0 0 6 2 c
ATOM 1 0 3 7 CB ARG D 4 6 7 3 9 6 7 3 1 6 7 9 5 9 7 9 8 1 0 0 6 4 8 2 c
ATOM 1 6 0 3 8 CG ARG D 4 6 7 3 9 9 6 4 1 5 ? 5 8 3 8 5 1 0 0 6 1 1 4 c
ATOM 6 0 3 9 CD ARG D 4 6 7 4 4 3 9 5 2 9 6 5 8 0 8 6 1 0 0 6 3 6 4 c
ATOM 1 6 0 4 0 NE ARG D 4 6 7 4 1 6 8 4 1 4 9 7 3 5 6 6 8 3 1 0 0 6 4 9 2 N
ATOM 1 6 0 4 1 C ARG D 4 6 7 4 2 1 5 1 1 5 8 3 6 5 5 7 8 9 1 0 0 6 1 8 7 c
ATOM 1 6 0 4 2 ARG D 4 6 7 4 2 3 2 8 5 4 5 6 5 4 5 3 3 1 0 0 8 0 7

ATOM 1 6 0 4 3 I-I 2 ARG D 4 6 7 4 2 4 4 8 1 7 0 8 0 5 6 1 5 5 1 0 0 6 8 4 2
ATOM 1 6 0 4 4 O LYS D 4 6 8 4 0 0 9 7 1 3 7 9 9 4 7 9 7 1 0 0 7 1 3 3 0
ATOM 1 0 4 5 LYS D 4 6 8 3 8 0 0 8 1 4 0 1 9 2 0 0 5 1 0 6 7 2 9
ATOM 1 6 0 4 6 CA LYS D 4 6 8 3 8 1 6 5 1 3 5 5 1 3 3 8 5 1 0 0 5 8 6 c
ATOM 0 4 7 C LYS D 4 6 8 3 9 6 4 3 1 3 3 7 4 6 3 7 3 5 1 0 0 7 0 0 0 C
ATOM 1 0 4 8 CB LYS D 4 6 8 3 7 4 2 4 1 2 2 3 4 3 6 0 3 1 0 6 4 0 C
ATOM 1 6 0 4 9 CG LYS D 4 6 8 3 6 052 1 2 3 9 7 4 1 8 1 1 0 0 4 6 3 c
ATOM 1 6 0 5 0 CD LYS D 4 6 8 3 5 4 3 5 1 0 5 8 6 4 5 2 1 0 0 6 5 2 c
ATOM 1 6 0 5 1 CE LYS D 4 6 8 3 5 1 8 0 1 0 2 6 3 3 2 6 7 1 0 0 6 4 1 c
ATOM 1 6 0 5 2 LYS D 4 6 8 3 4 4 2 4 9 0 1 6 6 3 5 6 6 1 0 0 3 4
ATOM 1 6 0 3 O SER D 4 6 9 4 2 0 7 5 1 3 7 9 7 6 0 9 4 8 1 0 0 7 3 3 8 O
ATOM 1 0 5 4 SEP. D 4 6 9 4 0 3 9 7 1 2 7 3 7 6 2 8 4 6 1 0 0 7 1 0 4
ATOM 6 0 5 CA SER D 4 6 9 4 8 4 0 2 6 4 7 6 3 0 3 5 1 0 0 7 0 2 8 C
ATOM 1 6 0 5 6 C SER D 4 6 9 4 2 6 0 5 1 3 4 4 7 6 1 9 9 8 1 0 0 7 0 6 6 C
ATOM 1 6 0 5 7 CB SER D 4 6 9 4 2 3 1 2 1 1 2 0 7 6 2 9 8 8 1 0 0 7 1 1 7 C
ATOM 6 0 5 8 OG SER D 4 6 9 4 3 6 9 8 1 8 5 2 7 3 1 0 0 7 5 3 9 0
ATOM 1 6 0 5 9 O GLU D 4 7 0 4 6 8 5 7 1 3 6 5 3 0 7 7 2 1 0 0 8 0 8 7 0
ATOM 1 6 0 6 0 GLU D 4 7 0 4 3 8 6 4 1 3 7 2 7 6 2 2 9 5 1 0 0 7 2 8 1
ATOM 1 0 6 1 CA GL D 4 7 0 4 4 6 8 3 1 4 4 9 6 6 1 3 7 6 1 0 7 5 0 6 c
ATOM 1 6 0 6 2 c GLU D 4 7 0 4 5 6 3 6 1 3 5 7 1 0 6 1 8 1 0 0 7 7 9 3 c
ATOM 1 6 0 6 3 CB GLU D 4 7 0 4 5 4 5 0 1 5 8 5 6 2 1 3 2 1 0 0 7 5 8 c



ATOM 16064 CG GLU D 470 45 413 1 958 61 459 1 00 76 66 c
ATOM 16065 CD GLU D 470 44 000 17 455 61 160 1 00 73 31 C
ATOM 16066 O GL D 470 43 845 8 215 0 183 1 0 75 01 0
ATOM 16067 OE2 GLU D 470 43 050 17 098 61 895 1 00 70 82 0
ATOM 160 68 O GLU D 47 44 8 2 185 7 290 I 00 7 03 0
ATOM 16069 M GL D 471 45 056 2 688 59 807 1 0 69 51 M
ATOM 16070 CA GLU D 471 45 813 11 776 58 9 7 1 00 74 76 c
ATOM 071 C GLU D 47 45 188 636 7 559 I 00 83 C
ATOM 16072 CB GLU D 471 45 909 10 398 59 621 1 00 70 15 c
ATOM 16073 CG GLU D 471 44 561 9 846 60 042 1 00 72 57 c
ATOM 16074 C GLU D 471 44 617 8 3 60 436 I 00 78 85 c
ATOM 16075 OE1 GLU D 471 43 955 7 993 61 427 1 00 78 18 0
ATOM 16076 OE2 GLU D 47 45 314 7 6 0 59 742 1 00 80 7 0
ATOM 16077 O THR D 472 43 935 8 818 56 040 1 00 85 0
ATOM 16078 M THR D 472 45 852 10 874 56 689 1 00 72 7 M
ATOM 16079 CA THR D 472 45 367 0 599 5 335 1 0 62 8 c
ATOM 16080 c THR D 472 44 071 9 801 55 321 1 00 0 9 c
ATOM 081 CB THR D 472 46 420 9 836 4 525 I 00 60 70 c
ATOM 16082 OG1 THR D 472 47 442 0 748 54 108 1 0 6 33 0
ATOM 16083 CG2 THR D 472 45 802 9 199 53 292 1 00 8 66 c
ATOM 16084 O LE D 473 42 674 8 590 2 250 I 00 62 32 0
ATOM 16085 M 1LE D 473 43 113 10 234 5 504 1 00 0 05 M
ATOM 16086 CA ILE D 473 41 864 9 501 5 336 1 00 57 33 c
ATOM 16087 C ILE D 473 993 8 4 8 53 267 I 00 5 c
ATOM 16088 CB ILE D 473 40 716 10 440 53 977 1 00 59 3 c
ATOM 16089 CGI ILE D 473 40 576 5 7 55 055 1 00 6 03 c
ATOM 16090 CG2 ILE D 473 39 413 9 670 53 832 I 00 5 69 c
ATOM 16091 CD1 ILE D 473 39 853 12 761 54 598 1 00 53 0 c
ATOM 160 92 O THR D 474 39 182 5 906 53 384 1 00 55 0
ATOM 16093 THR D 474 1 363 7 279 53 527 1 00 57 97

ATOM 16094 CA THR D 474 419 6 141 52 627 1 00 55 82 c
ATOM 160 95 C T R D 474 40 031 5 559 5 560 1 0 57 79 c
ATOM 16096 CB THR D 474 42 418 5 032 53 107 1 00 57 51 c
ATOM 160 97 OG1 THR D 474 800 4 225 4 24 I 00 58 0
ATOM 160 98 CG2 T R D 474 43 706 5 632 53 63 1 0 50 8 c
ATOM 16099 O PRO D 475 37 157 2 994 53 279 1 00 8 2 0
ATOM 16100 N PRO D 475 39 792 4 661 592 I 00 56 05 M
ATOM 16101 CA PRO D 475 38 527 3 930 51 576 1 00 53 51 c
ATOM 16102 C PRO D 475 38 310 3 165 52 865 1 00 57 06 c
ATOM 16103 CB PRO D 475 38 689 2 980 50 396 I 00 5 69 c
ATOM 16104 CG FRO D 475 39 607 3 699 49 485 1 00 55 39 c
ATOM 16105 CD PRO D 475 40 569 4 44 50 361 1 00 3 73 c
ATOM 16106 O TRP D 476 38 ? 2 360 56 748 1 00 5 50 0
ATOM 16107 M TRP D 476 39 405 2 752 53 507 1 00 57 55 M
ATOM 16108 CA T D 476 39 337 1 894 54 692 1 0 57 42 c
ATOM 16109 c TRP D 476 39 150 2 682 55 970 1 00 5 10 c
ATOM 16110 CB TRP D 476 40 592 1 0 8 4 777 I 00 57 05 c
ATOM 16111 CG T D 476 40 880 0 488 53 451 1 0 56 48 c
ATOM 16112 C 1 TRP D 476 40 091 -0 350 52 719 1 00 55 06 c
ATOM 16113 CD2 TRP D 476 995 0 8 2 631 I 00 58 c
ATOM 16114 ME1 TRP D 476 40 662 --0 585 51 499 1 00 58 3 M
ATOM 16115 CE2 TRP D 476 41 833 0 118 51 418 1 00 55 24 c
ATOM 16116 CE3 TRP D 476 43 24 1 6 52 805 I 00 0 99 c
ATOM 16117 CZ2 TRP D 476 42 762 0 191 50 390 1 00 0 01 c
ATOM 16 18 C 3 TRP D 476 44 045 1 688 5 773 1 00 57 06 c
ATOM 16119 CH2 TRP D 476 43 856 0 987 50 582 I 00 57 93 c
ATOM 16120 O ASM D 477 38 655 6 446 58 310 1 00 51 0
ATOM 16121 A.SM D 477 39 953 3 7 9 56 185 1 00 2 69
ATOM 16122 CA AS D 477 39 804 4 533 57 406 1 00 57 39 c
ATOM 16123 C ASM D 477 38 744 5 661 57 368 1 00 61 c
ATOM 16124 CB AS D 477 41 61 5 44 57 796 1 0 49 75 c
ATOM 16125 CG AS D 477 1 658 6 207 56 812 1 00 59 79 c
ATOM 126 OD1 ASM D 477 40 935 6 646 55 920 I 00 83 0



ATOM 16127 D2 AS D 477 42 902 6 634 56 992 1 00 57 12

ATOM 16128 O FHE D 478 36 197 8 365 57 781 1 00 7 04 O
ATOM 16129 PHE D 478 37 944 5 743 56 305 1 0 60 45
ATOM 16130 CA PHE D 478 37 072 6 916 56 092 1 00 62 49 c
ATOM 16131 C PHE D 478 36 156 7 248 7 264 1 00 64 70 C
ATOM 16132 CB PHE D 478 36 206 6 740 54 842 1 0 59 69 c
ATOM 16133 CG PHE D 478 35 372 7 965 5 482 1 00 62 74 c
ATOM 16134 GDI PHE D 478 35 88 8 952 3 659 1 00 57 09 c
ATOM 16135 CD2 PHE D 478 34 064 8 107 54 946 1 00 61 79 c
ATOM 16136 CE1 PHE D 478 35 117 10 049 53 312 1 00 45 c
ATOM 16137 CE2 PHE D 478 33 302 9 202 54 607 1 00 3 34 c
ATOM 16138 CZ PHE D 478 33 828 10 179 53 788 1 00 59 04 c
ATOM 16139 O GUI D 479 34 215 7 387 60 961 1 00 68 14 0
ATOM 16140 GLU D 479 35 323 6 300 57 685 1 00 4

ATOM 16141 CA GLU D 479 34 308 6 616 58 689 1 00 7 70 C
ATOM 16142 C GL D 479 34 907 6 906 0 066 1 0 69 45 C
ATOM 16143 CB GLU D 479 33 288 5 489 58 791 1 00 70 81 c
ATOM 144 CG GLU D 479 31 906 5 981 59 179 1 00 8 8 c
ATOM 16145 C GL D 479 30 786 5 095 58 638 1 0 92 76 c
ATOM 16146 OE1 GLU D 479 31 091 4 037 58 037 1 00 87 38 0
ATOM 147 OE GLU D 479 29 599 5 465 8 8 1 00 95 20 0
ATOM 16148 O GLU D 480 37 843 8 987 62 360 1 00 67 13 0
ATOM 16149 GLU D 480 36 200 6 632 60 223 1 00 8 69
ATOM 16150 CA GLU D 480 36 915 6 946 61 459 1 00 68 07 C
ATOM 16151 C GLU D 480 37 709 8 267 61 370 1 00 67 21 C
ATOM 16152 CB GLU D 480 37 854 5 784 835 1 00 7 40 c
ATOM 16153 CG GLU D 480 37 138 4 502 62 330 1 00 68 54 c
ATOM 16154 CD GLU D 480 36 809 3 502 61 224 1 00 73 8 c
ATOM 16155 O GLU D 480 37 639 3 326 60 302 1 00 76 48 0
ATOM 16156 OE2 GLU D 480 35 723 2 877 61 285 1 00 75 39 0
ATOM 16157 O VAL D 481 38 377 12 141 0 064 1 00 64 59 0
ATOM 16158 VAL D 481 38 234 8 583 0 188 1 0 68 37

ATOM 16159 CA VAL D 481 38 998 9 814 59 996 1 00 4 27 c
ATOM 16160 C VAL D 481 38 083 1 008 59 698 1 00 66 26 C
ATOM 16161 CB VAL D 481 40 011 9 661 58 865 1 0 61 72 C
ATOM 16162 CGI VAL D 481 40 795 10 944 58 670 1 00 13 c
ATOM 16163 CG VAL D 481 40 952 8 532 59 170 1 00 68 88 c
ATOM 16164 O VAL D 482 34 192 11 033 59 919 1 00 66 07 0
ATOM 6 5 VAL D 482 36 958 0 750 59 050 1 00 65 26
ATOM 16166 CA VAL D 482 36 069 11 834 58 653 1 00 64 52 c
ATOM 16167 C VAL D 482 34 923 11 988 59 641 1 00 40 c
ATOM 6 8 CB VAL D 482 35 505 605 57 222 1 00 64 25 c
ATOM 16169 CGI VAL D 482 34 287 12 481 56 963 1 00 0 36 c
ATOM 16170 CG2 VAL D 482 36 594 11 832 56 162 1 00 0 50 c
ATOM 16171 AS D 483 34 758 13 193 0 174 1 0 63 87

ATOM 16172 CA ASP D 483 33 601 13 456 61 012 1 00 62 69 c
ATOM 173 C ASP D 483 32 412 13 756 0 107 1 00 66 05 c
ATOM 16174 O AS D 483 3 179 14 905 59 744 1 0 66 03 0
ATOM 16175 CB ASP D 483 33 855 14 614 61 977 1 00 8 53 c
ATOM 176 CG ASP D 483 32 740 14 774 2 999 1 00 8 c
ATOM 16177 OD1 ASP D 483 31 600 14 312 62 753 1 00 0 27 0
ATOM 16178 OD2 ASP D 483 33 000 1 375 061 1 00 70 00 0
ATOM 1617 9 N LYS D 484 31 669 1 714 59 750 1 00 67 N
ATOM 16180 CA LYS D 484 30 545 12 844 58 844 1 00 57 10 C
ATOM 16181 C LYS D 484 29 526 3 829 59 394 1 00 63 55 c
ATOM 16182 O LYS D 484 29 134 14 785 58 713 1 00 10 0
ATOM 16183 CB LYS D 484 29 889 11 487 58 612 1 00 21 c
ATOM 6 84 CG LYS D 484 30 825 0 414 58 081 1 00 69 08 c
ATOM 16185 CD LYS D 484 30 271 9 812 56 801 1 00 68 42 c
ATOM 16186 CE LYS D 484 30 387 8 301 56 779 1 00 8 43 c
ATOM 16187 Z LYS D 484 29 373 7 688 57 677 1 0 74 69
ATOM 16188 GLY D 485 29 119 13 592 0 637 1 00 4 11

ATOM 16189 CA. GLY D 485 28 149 14 428 1 315 1 00 94 C



ATOM 16190 c GLY D 485 28..462 15..894 61..128 1 ..00 55..42 c

ATOM 16191 O GLY D 485 27.,672 16..620 60.,531 1 ,.00 61 ..64 O
ATOM 16192 N ALA D 486 29..633 16.,306 61..597 ..00 52 ,. N
ATOM 16193 CA ALA D 486 30..074 17 .,682 61..481 1 ..00 57 ..24 c
ATOM 1 4 C ALA D 486 .30.,1 6 18. 148 60.,028 1 ,.00 62 ..20 C

ATOM 16195 O ALA D 486 30..003 19.,343 5 ..743 1 ..00 65,.30 O
ATOM 16196 CB ALA D 486 31..431 7 .,852 62..121 1 ,.00 60,.45 c
ATOM 1 7 N SER D 487 .30.,266 7 .210 59.,105 1 ,.00 58.. 7 N
ATOM 16198 CA SEP. D 487 30..347 17 .,577 57.,707 1 ,.00 58..79 C
ATOM 16199 c SER D 487 28..951 7 .,728 57..115 1 ,.00 58,. 2 c
ATOM 16200 0 SER D 487 28.,700 8 ..663 5 6 .,361 I ,.00 59..66 0
ATOM 162 01 CB SER D 487 31..178 16..558 56.,931 1 ,.00 54 ..73 c
ATOM 162 02 OG SER D 487 32 .562 16.,762 57. 179 1 ,.00 57 ,.00 0
ATOM 16203 ALA D 488 28..039 16.,833 57..474 1 ..00 56..10 N

ATOM 1 20 CA ALA D 488 26.,660 16..969 57.,043 1 ,.00 51 ..79 c
ATOM 162 05 C ALA D 488 26..075 18.,294 57..531 1 ..00 62 ,.24 c
ATOM 16206 O ALA D 488 25..394 19.,001 56..786 1 ..00 63..89 0
ATOM 207 CB ALA D 488 25 .,831 15. 822 57 .,542 1 ,.00 55..9 c
ATOM 162 08 N GLN D 489 26...34 5 18.,637 58..780 1 ..00 58,. 3 N
ATOM 16209 CA GLN D 489 25..803 19.,863 59..321 1 ,.00 56,.64 c
ATOM 2 0 C GLN D 489 26.,365 2 .074 58.,581 1 ,.00 58..55 C
ATOM 16211 O GLN D 489 25..608 21.,956 58..154 1 ,.00 59..85 O
ATOM 16212 CB GLN D 489 26..091 19.,964 60..812 1 ,.00 58,.97 c
ATOM 16213 CG GLN D 489 25.,528 21..2 61.,441 I ,.00 66..4.3 C
ATOM 16214 CD GLN D 489 25..083 21..014 62.,884 1 ,.00 69..57 c
ATOM 16215 O GLN D 489 25. 426 20.,0 9 63. 526 1 ,.00 64 ,.78 0
ATOM 16216 NE2 GLN D 489 24.,312 21..959 63.,397 I ,.00 67 ..51 N
ATOM 16217 SER D 490 27.,684 21 ..112 58.,423 1 ,.00 56..12 N
ATOM 16218 CA SER D 490 28. .33 9 22.,203 57. 7 1 ,.00 53 ,.86 C
ATOM 16219 c SER D 490 27..815 22.,325 56.,294 1 ..00 58..81 c

ATOM 16220 O SER D 490 27.,581 23..429 55.,806 1 ,.00 61 ..44 0
ATOM 16221 CB SER D 490 29..842 21.,995 57..671 1 ..00 57 ,.27 c
ATOM 16222 OG SER D 490 30..456 22.,713 58..703 1 ..00 62 ..16 0
ATOM 223 N PHE D 491 27.,636 2 .175 55.,646 1 ,.00 52 ..26 N

ATOM 16224 CA PHE D 4 9.1 27 ..066 21., 03 54. .308 1 ..00 52 ,.61 c
ATOM 16225 c PHE D 491 25..812 21.,978 54..163 1 ,.00 54 ,.64 c
ATOM 226 0 PHE D 491 25 .,735 22 .82 7 53.,274 1 ,.00 53..13 0
ATOM 16227 CB PHE D 491 26..743 19.,640 53.,961 1 ,.00 48..45 c
ATOM 16228 CG PHE D 491 26. 099 19.,448 52. 613 1 ,.00 46 ,.65 c
ATOM 16229 CD2 PHE D 491 24.,843 8 ..874 52.,510 I ,.00 46..46 c
ATOM 16230 CD1 PHE D 491 26.,765 19..788 51.,452 1 ,.00 45..42 c
ATOM 16231 C 2 PHE D 491 24 .245 18.,67 51. 275 1 ,.00 46 ,.72 c
ATOM 16232 CE1 PHE D 491 26.,175 19..577 50.,211 1 ..00 44 ..31 c

ATOM 16233 C PHE D 491 24.,920 19..018 50.,126 1 ,.00 45..51 c
ATOM 162 34 N LE D 492 24..830 21.,765 55. 028 1 ..00 54 ,.89 N
ATOM 16235 CA LE D 492 23..601 22.,547 54.,948 1 ..00 59..24 c
ATOM 16236 C ILE D 492 2.3.,774 23 .964 55.,486 1 ,.00 52 ..44 c
ATOM 162 37 O ILE D 492 23...32 9 24.,917 54. 859 1 ..00 59,.05 0
ATOM 16238 CB ILE D 492 22 ..457 21.,869 55..697 1 ,.00 57 ,.00 c
ATOM 16239 CGI ILE D 492 22., 7 20. 500 55.,07 1 ,.00 60.. c
ATOM 16240 CG2 ILE D 492 21.,214 22.,720 55..613 1 ,.00 54 ..15 c
ATOM 16241 CD1 ILE D 492 21 ..842 20.,595 53..598 1 ,.00 54 ,.51 c
ATOM 16242 N GLU D 493 24.,453 24..1 5 6 .,614 I ,.00 55..26 N
ATOM 16243 CA GLU D 493 24.,493 25..430 57.,260 1 ,.00 56..90 C
ATOM 16244 C GLU D 49.3 25. 247 26.,482 56. 473 1 ,.00 56 ,.19 c
ATOM 16245 O GLU D 493 24.,956 27 ..662 5 6 .,618 I ,.00 56..20 0
ATOM 16246 CB GLU D 493 25.,082 25..327 58.,662 1 ,.00 56..31 c
ATOM 16247 CG GLU D 49.3 24 .1 0 24.,698 59. 62 4 1 ,.00 62 ,.85 c
ATOM 16248 CD GLU D 493 24..573 24.,763 61.,059 1 ..00 72 ..22 c

ATOM 16249 OE1 GLU D 493 25.,807 24 ..805 61.,278 1 ,.00 67 ..38 0
ATOM 162 50 OE2 GLU D 49.3 23..694 24.,770 61. 958 1 ..00 7.3,.91 0
ATOM 16251 ARG D 494 26..198 26.,065 55.,636 1 ..00 57 ..12 N
ATOM 16252 CA. ARG D 494 26.,97 27 .009 54 .,82 3 1 ,.00 53..72 C



ATOM 16253 c ARG D 494 26..Ill 27..639 53..730 1 ..00 53..09 c

ATOM 16254 0 ARG D 494 26,,499 28..626 53.,095 1 ,.00 49..10 0

ATOM 162 55 CB ARG D 494 28..195 26.,315 54..192 1 ,.00 55,,36 c

ATOM 16256 CG ARG D 494 27..894 25.,057 53..352 1 ..00 55..75 c

ATOM 257 CD ARG D 494 29.,177 24 .229 52.,977 1 ,.00 5 ..88 c

ATOM 162 58 KE ARG D 494 29..698 24.,662 51..683 1 ,.00 50,.38 K

ATOM 16259 C ARG D 494 30..827 25.,338 51..532 1 ,.00 50,.05 c

ATOM 2 60 ARG D 494 .31.,194 25. 72 6 50.,326 1 ,.00 49..01 M

ATOM 162 61 KH2 ARG D 494 31..591 25.,618 52.,581 1 ,.00 49..77 K

ATOM 16262 MET D 495 24 ..933 27.,066 53..513 1 ,.00 55,.98 M

ATOM 162 63 CA MET D 495 24.,097 27 ..482 52.,400 1 ,.00 52 ..57 C

ATOM 162 64 C MET D 495 22..795 28..160 52.,801 1 ,.00 47 ..30 C
ATOM 162 65 O MET D 495 22 .247 28.,907 52. 005 1 ,.00 46 ,.91 O
ATOM 16266 CB ME D 495 23..758 26.,284 51.,512 1 ..00 50..42 c

ATOM 162 67 CG MET D 495 24.,955 25..631 50.,829 1 ,.00 49..49 c
ATOM 162 68 S ME D 495 24..4 24.,308 4 ..742 1 ..00 54 ,.13 s

ATOM 16269 CE ME D 495 23..716 23.,175 50..916 1 ..00 52 ..73 c

ATOM 2 0 O TH.R D 496 21.,869 30. 517 55.,02 3 1 ,.00 50..7 0

ATOM 16271 K THR D 496 .287 27.,872 53..996 1 ..00 47 ,.19 K

ATOM 16272 CA THR D 496 20..954 28.,364 54..405 1 ,.00 49,.32 c

ATOM 273 C TH.R D 496 20.,880 29. 883 54 .,683 1 ,.00 46..86 c
ATOM 16274 CB THR D 496 20..444 27.,630 55.,659 1 ,.00 51 ..83 c

ATOM 16275 OG1 THR D 496 21 ..549 27.,304 56..512 1 ,.00 55,.87 0
ATOM 16276 CG2 THR D 496 19.,724 26...355 55.,274 1 ,.00 49 ..90 c

ATOM 16277 O A D 497 19..466 31..581 57.,077 1 ,.00 52 ..32 0
ATOM 16278 A.S D 497 19. 694 .30.,462 54. 532 1 ,.00 51 ,.48

ATOM 16279 CA ASM D 497 19.,542 31..905 54.,700 1 ,.00 49 ..45 c
ATOM 16280 C ASM D 497 19.,708 32..344 56.,141 1 ,.00 51 ..97 c

ATOM 16281 CB A.SM D 497 18. 188 .32.,374 54. 181 1 ,.00 46 ,.08 c
ATOM 16282 CG ASM D 497 18..203 32.,680 52..702 1 ..00 48..20 c

ATOM 16283 OD1 ASM D 497 19.,156 33..254 52.,197 1 ,.00 51 ..15 0
ATOM 162 84 KD2 A S D 497 17 ..142 .32.,299 52..000 1 ..00 46,.40 K

ATOM 16285 O PHE D 498 18.,379 35.,523 56..250 1 ..00 55..30 0
ATOM 16286 N PH.E D 498 20.,174 33. 575 56.,298 1 ,.00 54 ..05 M

ATOM 162 87 CA P E D 498 20 ..006 .34.,321 57..535 1 ..00 55,.40 c
ATOM 16288 c PHE D 498 18..757 35.,186 57..377 1 ,.00 55,. 2 c

ATOM 16289 CB PH.E D 498 21.,244 35. 165 57 .,8 1 ,.00 54 ..94 c
ATOM 162 90 CG PHE D 498 22.,413 34..366 58.,305 1 ,.00 55..90 c
ATOM 162 91 CD2 PHE D 498 22 .592 .34.,130 59. 655 1 ,.00 55 ,.31 c

ATOM 162 92 CD1 PHE D 498 23.,325 33..825 57.,403 1 ,.00 63..69 c
ATOM 16293 CE2 PHE D 498 23.,668 33..381 60.,101 1 ,.00 61 ..93 c

ATOM 162 94 C PHE D 498 24 .405 .33.,069 57. 840 1 ,.00 55 ,.51 c
ATOM 16295 C PHE D 498 24.,576 32.,847 59.,189 1 ..00 58..74 c

ATOM 16296 O ASP D 499 18.,394 38..307 58.,384 1 ,.00 58..46 0
ATOM 162 97 K A S D 499 18..088 .35.,516 58..479 1 ..00 63,.98 K

ATOM 16298 CA ASP D 499 16..926 3 .,421 58..415 1 ..00 56..42 c

ATOM 16299 C ASP D 499 17 .,406 37. 765 57 .,888 1 ,.00 57 ..00 c

ATOM 16300 CB A S D 499 16..267 .3 6 .,580 5 ..791 1 ..00 57 ,.42 c
ATOM 16301 CG ASP D 499 1 ..852 37.,196 59..722 1 ,.00 62 ,.92 c

ATOM 16302 OD1 ASP D 499 14 .,568 38. 059 58.,845 1 ,.00 6 ..52 0
ATOM 16303 OD2 ASP D 499 14 .,013 36.,811 60.,567 1 ,.00 58..46 0

ATOM 16304 O LYS D 500 17 ..607 41 .,494 57..823 1 ,.00 59,.85 0
ATOM 16305 N LYS D 500 16.,746 38..284 56.,858 1 ,.00 51 ..31 M

ATOM 16306 CA LYS D 500 17 .,060 39..627 56.,422 1 ,.00 56..66 c
ATOM 16307 C LYS D 500 16. 795 40.,609 57. 568 1 ,.00 60 ,.19 c

ATOM 16308 CB LYS D 500 16.,253 40..020 55.,191 1 ,.00 59..16 c
ATOM 16309 CG LYS D 500 16.,654 39..286 53.,941 1 ,.00 61 ..02 c

ATOM 16310 CD LYS D 500 15. 939 .3 9 .,837 52. 731 1 ,.00 57 ,.28 c
ATOM 16311 CE LYS D 500 16.,115 38.,947 51.,52 9 1 ..00 60..10 c

ATOM 16312 M Z LYS D 500 16.,077 39..743 50.,261 1 ,.00 73..16 M

ATOM 16313 O ASK D 501 16..838 42.,408 60..853 1 ..00 67 ,.04 0

ATOM 16314 ASM D 501 15..672 40 .,427 58..264 1 ..00 59..60 M

ATOM 16315 CA. ASM D 501 15.,305 4 .302 59.,382 1 ,.00 6 ..40 c



ATOM 16316 c AS D 501 16 392 41 339 0 452 1 00 0 43 c
ATOM 16317 CB ASM D 501 13 972 40 863 0 012 1 00 57 52 C
ATOM 16318 CG AS D 501 12 796 40 925 59 030 1 0 61 c
ATOM 16319 OD1 ASN D 501 12 127 39 920 58 782 1 00 67 49 0
ATOM 16320 D2 ASN D 501 2 544 42 104 8 474 1 00 48 55 N
ATOM 16321 O LE D 502 18 883 37 944 61 046 1 0 61 46 0
ATOM 16322 LEU D 502 16 801 40 165 60 915 1 00 8 85 N
ATOM 16323 CA. LEU D 502 7 924 40 028 1 837 1 00 62 44 C
ATOM 16324 C LE D 502 1 007 39 176 61 157 1 00 66 51 C
ATOM 16325 CB LEU D 502 1 466 39 404 63 153 1 00 4 31 c
ATOM 16326 CG LEU D 502 6 230 40 079 63 765 1 00 64 97 c
ATOM 16327 CD1 LEU D 502 15 614 39 233 4 859 1 00 67 12 c
ATOM 16328 CD2 LEU D 502 16 598 452 64 306 1 00 62 1 c
ATOM 1632 9 O PRO D 503 22 340 37 257 59 796 1 00 5 71 0
ATOM 16330 N FRO D 503 20 054 39 845 0 656 1 00 7 47 N
ATOM 16331 CA PRO D 503 21 081 39 258 59 787 1 0 65 74 C
ATOM 16332 c PRO D 503 21 924 38 188 0 467 1 00 02 c
ATOM 16333 CB PRO D 503 2 950 40 461 59 414 1 00 66 40 c
ATOM 16334 CG PRO D 503 21 069 41 647 59 627 1 0 64 86 c
ATOM 16335 CD PRO D 503 20 230 41 295 60 805 1 00 4 33 c
ATOM 16336 O ASN D 504 22 8 35 247 63 501 1 00 63 39 0
ATOM 16337 N AS D 504 22 174 38 319 61 763 1 00 63 85 N
ATOM 16338 CA ASN D 504 23 019 37 372 62 459 1 00 0 66 c
ATOM 16339 C ASN D 504 22 261 36 138 62 877 1 00 08 C
ATOM 16340 CB AS D 504 23 641 38 016 3 685 1 00 65 96 C
ATOM 16341 CG ASN D 504 25 140 37 857 63 713 1 00 80 8 C
ATOM 16342 OD1 ASN D 504 25 867 38 613 63 058 1 00 8 38 0
ATOM 16343 D2 ASN D 504 25 619 36 864 4 461 1 00 74 7 N
ATOM 16344 O GLU D 505 19 423 34 359 60 751 1 00 62 00 O
ATOM 16345 GLU D 505 20 983 36 092 2 537 1 00 08 N
ATOM 16346 CA GLU D 505 20 126 34 996 62 971 1 00 64 84 C
ATOM 16347 C GLU D 505 1 843 33 994 61 853 1 0 60 46 C
ATOM 16348 CB GLU D 505 18 809 35 556 3 523 1 00 68 75 c
ATOM 16349 CG GLU D 505 8 975 36 382 64 794 1 00 7 38 c
ATOM 16350 C GLU D 505 1 557 35 560 939 1 0 71 00 c
ATOM 16351 OE1 GLU D 505 19 1 1 34 379 66 088 1 00 70 74 0
ATOM 16352 OE2 GLU D 505 20 417 36 092 66 676 1 00 72 97 0
ATOM 163 53 O LYS D 506 17 543 31 565 61 977 1 00 62 73 0
ATOM 16354 N LYS D 506 20 071 32 723 2 151 1 00 60 85 N
ATOM 16355 CA LYS D 506 9 813 31 674 61 189 1 00 5 61 C
ATOM 16356 C LYS D 506 18 318 31 517 61 022 1 00 56 81 C
ATOM 16357 CB LYS D 506 20 470 30 352 623 1 00 60 46 C
ATOM 16358 CG LYS D 506 21 128 29 566 0 478 1 00 57 96 c
ATOM 16359 CD LYS D 506 21 948 30 461 59 547 1 00 55 84 c
ATOM 163 60 CE LYS D 506 23 072 29 704 58 840 1 0 57 59 c
ATOM 163 61 LYS D 506 22 773 29 383 57 411 1 00 55 0 N
ATOM 362 O VAL D 507 699 29 021 0 38 1 00 62 24 O
ATOM 163 63 N VAL D 507 17 917 31 348 59 780 1 0 55 72 N
ATOM 16364 CA VAL D 507 16 524 31 211 59 426 1 00 48 62 c
ATOM 16365 C VAL D 507 5 944 29 9 59 995 1 00 55 7 c
ATOM 16366 CB VAL D 507 1 405 31 255 57 910 1 00 54 07 c
ATOM 16367 CGI VAL D 507 16 312 29 837 57 314 1 00 54 31 c
ATOM 163 68 CG2 VAL D 507 5 288 32 162 57 499 1 00 50 46 c
ATOM 16369 O LEU D 508 13 680 27 743 58 386 1 00 55 03 0
ATOM 16370 N LEU D 508 14 620 29 801 60 059 1 00 2 78 N
ATOM 16371 CA LEU D 508 4 015 28 589 60 616 1 00 57 45 C
ATOM 16372 C LEU D 508 13 745 27 488 59 589 1 00 55 40 C
ATOM 16373 CB LEU D 508 12 696 28 924 313 1 00 54 38 C
ATOM 16374 CG LEU D 508 12 656 29 243 2 807 1 00 59 86 c
ATOM 16375 CD1 LEU D 508 11 3 7 29 940 3 136 1 00 61 29 c
ATOM 16376 CD2 LEU D 508 12 833 28 022 3 684 1 0 48 20 c
ATOM 16377 O PRO D 509 10 869 26 232 59 488 1 00 55 0
ATOM 16378 N PRO D 509 3 563 26 253 0 069 1 00 5 82 N



ATOM 16379 CA PRO D 509 12 984 25 200 59 219 1 00 57 39 c

ATOM 16380 C FRO D 509 11 599 25 603 58 72 9 1 00 62 80 C
ATOM 16381 CB PRO D 509 2 904 23 995 0 150 1 0 53 2 C
ATOM 16382 CG PRO D 509 1 011 24 220 61 118 1 00 57 55 c

ATOM 16383 CD PRO D 509 4 097 25 7 328 I 00 52 C
ATOM 16384 O LYS D 510 7 655 25 55 57 309 1 0 68 42 0
ATOM 16385 LYS D 5 0 11 244 25 258 57 493 1 00 3 47
ATOM 16386 CA. LYS D 510 9 967 25 679 56 908 I 00 90 C
ATOM 16387 C LYS D 510 8 832 24 860 57 502 1 00 63 77 C
ATOM 16388 CB LYS D 5 0 10 009 25 544 55 385 1 00 61 86 c

ATOM 16389 CG LYS D 5 0 8 754 25 992 54 635 I 00 66 74 c

ATOM 16390 CD LYS D 510 8 562 27 510 5 587 1 00 0 85 c

ATOM 163 91 CE LYS D 510 7 545 27 874 53 487 1 00 65 86 c

ATOM 16392 LYS D 510 7 897 29 088 52 659 1 00 62 75
ATOM 16393 HIS D 511 9 198 23 840 58 264 1 00 6 3
ATOM 163 94 CA H S D 5 8 213 22 92 6 58 8 1 0 67 40 C
ATOM 16395 c H S D 511 8 184 23 018 0 326 1 00 68 0 c

ATOM 16396 O HIS D 511 7 461 22 273 0 982 I 00 77 0
ATOM 163 97 CB H S D 5 8 503 2 486 58 347 1 0 64 36 c

ATOM 16398 CG HIS D 511 8 179 21 241 56 906 1 00 62 38 c

ATOM 16399 D1 HIS D 511 6 892 041 56 455 I 00 63 84 N
ATOM 16400 CD2 HIS D 511 8 972 21 181 55 811 1 00 66 32 C
ATOM 16401 CE1 HIS D 511 6 902 20 878 55 146 1 00 3 57 c

ATOM 164 02 NE2 S D 5 1 8 54 20 955 54 730 I 00 73 64 N
ATOM 164 03 SEP. D 512 8 977 23 937 0 874 1 00 67 88
ATOM 164 04 CA SER D 512 8 97 9 24 200 2 3 5 1 00 6 8 C
ATOM 164 05 C SER D 5 2 7 585 24 528 62 821 I 00 71 0 C
ATOM 16406 O SER D 512 6 820 25 209 62 139 1 00 74 4 O
ATOM 164 07 CB SER D 512 9 925 25 348 2 650 1 00 65 09 c

ATOM 164 08 OG SER D 512 9 640 25 873 3 933 1 00 67 24 0
ATOM 16409 O LEU D 513 4 587 26 291 4 390 1 00 72 08 0
ATOM 16410 LE D 513 7 252 24 052 64 017 1 0 74 01

ATOM 16411 CA LEU D 513 5 926 24 304 592 1 00 75 10 c

ATOM 16412 C LEU D 513 5 643 25 791 64 800 I 00 7 3 C
ATOM 16413 CB LEU D 513 5 780 23 557 915 1 0 78 75 C
ATOM 16414 CG LEU D 513 5 701 22 0 1 65 741 1 00 7 00 c

ATOM 16415 CD2 LEU D 513 4 357 689 65 34 I 00 70 48 c

ATOM 16416 CD1 LEU D 513 5 897 21 339 67 063 1 00 66 38 c

ATOM 16417 LEU D 514 6 594 26 489 65 424 1 00 72 24
ATOM 16418 CA LEU D 5 4 6 470 27 930 65 695 I 00 68 55 c

ATOM 16419 C LEU D 514 6 345 28 717 4 408 1 00 8 0 c

ATOM 16420 O LEU D 514 5 586 29 688 64 328 1 00 72 8 0
ATOM 16421 CB LEU D 514 7 667 28 444 66 501 1 00 68 30 c

ATOM 16422 CG LEU D 514 7 583 28 219 8 015 1 00 74 81 c

ATOM 16423 C LEU D 514 8 947 28 263 68 672 1 0 82 56 c

ATOM 16424 C D 2 LEU D 514 6 662 29 252 8 646 1 00 82 1 c

ATOM 16425 N TYR D 515 7 091 28 290 63 399 I 00 8 N
ATOM 16426 CA TYR D 515 6 983 28 883 2 078 1 0 66 84 c

ATOM 16427 c TYR D 515 5 564 28 664 61 577 1 00 47 c

ATOM 16428 0 TYR D 515 4 977 29 514 0 904 I 00 65 45 0
ATOM 16429 CB TYR D 515 8 013 28 275 61 105 1 00 61 81 c

ATOM 16430 CG TYR D 515 8 212 29 114 59 872 1 00 55 61 c

ATOM 164 31 CD2 TYR D 5 7 521 28 836 58 707 I 00 53 67 c

ATOM 16432 CD1 TYR D 515 9 066 30 211 59 882 1 00 0 76 c

ATOM 164 33 CF.2 TYR D 515 7 673 29 6 9 57 573 1 00 52 80 c

ATOM 164 34 CE1 TYR D 5 9 231 31 008 58 744 I 00 57 49 c

ATOM 16435 C TYR D 515 8 529 30 698 57 595 1 00 54 c

ATOM 16436 OH TYR D 515 8 675 3 462 56 458 1 00 57 77 0
ATOM 164 37 GLU D 51 5 003 27 513 61 916 1 00 70 26
ATOM 16438 CA GLU D 516 3 707 27 1 61 377 1 00 71 45 c

ATOM 16439 C GLU D 5 6 2 6 27 859 2 64 1 0 70 01 c

ATOM 16440 O GLU D 51 1 604 28 263 61 593 1 00 71 92 0
ATOM 44 CB GLU D 5 6 3 525 25 643 369 I 00 77 66 c



ATOM 16442 CG GLU D 516 4 370 24 934 0 300 1 00 69 91 c
ATOM 16443 CD GLU D 516 3 889 23 524 0 010 1 00 75 36 C
ATOM 16444 O GL D 5 6 3 578 22 794 0 975 1 0 79 99 0
ATOM 16445 OE2 GLU D 516 3 806 23 149 58 820 1 00 75 98 0
ATOM 446 N TYR D 517 2 825 28 028 63 467 1 00 72 20 M

ATOM 16447 CA TY D 517 1 944 28 865 64 281 1 0 70 43 c
ATOM 16448 c TYR D 517 1 952 30 295 63 767 1 00 69 54 c
ATOM 449 0 TYR D 517 0 920 30 963 63 743 1 00 7 03 0
ATOM 164 50 CB TYR D 517 2 368 28 847 5 749 1 00 70 08 c
ATOM 16451 CG TYR D 517 2 050 27 570 66 486 1 00 58 c
ATOM 16452 CD1 TYR D 517 0 873 26 871 66 242 1 00 68 50 c
ATOM 164 53 CD2 TYR D 517 2 916 27 078 67 437 1 00 65 59 c
ATOM 164 54 C TYR D 517 0 580 25 710 66 9 1 00 68 12 c
ATOM 164 55 CE2 TYR D 517 2 638 25 92 4 8 121 1 00 68 91 c
ATOM 16456 C TYR D 517 1 471 25 235 7 861 1 00 74 79 c
ATOM 164 57 OH TYR D 517 1 213 24 066 68 555 1 0 79 25 0
ATOM 164 58 PHE D 518 3 132 30 757 3 368 1 00 55 M
ATOM 16459 CA. PHE D 518 3 295 32 088 2 808 1 00 64 65 c
ATOM 164 60 C PHE D 518 2 .38 9 .32 294 61 613 1 0 67 88 c
ATOM 16461 O PHE D 518 1 599 33 250 61 565 1 00 69 88 0
ATOM 462 CB PHE D 518 4 751 32 .335 2 383 1 00 64 28 c
ATOM 164 63 CG PHE D 518 4 974 33 675 61 700 1 00 68 99 c
ATOM 16464 CD2 PHE D 518 4 680 33 852 60 351 1 00 98 c
ATOM 164 65 CD1 PHE D 518 5 468 34 757 62 411 1 00 .32 c
ATOM 164 66 CE2 PHE D 518 4 871 35 074 59 730 1 00 58 51 c
ATOM 164 67 CF.1 PHE D 5 8 5 683 .35 969 791 1 00 8 26 c
ATOM 164 68 C PHE D 518 5 376 36 12 9 60 448 1 00 5 98 c
ATOM 16469 THR D 519 2 536 31 414 0 630 1 00 6 0 M

ATOM 16470 CA THR D 5 1 857 .31 60 59 .357 1 00 6 34 c
ATOM 16471 c THR D 519 0 362 31 657 59 577 1 00 62 33 c
ATOM 16472 O THR D 519 -0 308 32 474 58 967 1 00 70 0
ATOM 16473 CB T R D 5 9 2 4 .30 484 58 .302 1 0 69 36 c
ATOM 16474 OG1 THR D 519 1 706 29 203 58 741 1 00 67 83 0
ATOM 16475 CG2 T R D 519 3 699 30 413 8 028 1 00 62 c
ATOM 16476 K VAL D 520 -0 157 .30 813 0 464 1 0 60 68 K
ATOM 16477 CA VAL D 52 0 --1 605 30 690 60 619 1 00 71 95 c
ATOM 16478 C VAL D 520 -2 192 3 92 7 1 322 1 00 70 67 c
ATOM 16479 O VAL D 520 -3 183 32 498 0 856 1 00 67 48 0
ATOM 164 80 CB VAL D 520 -1 989 29 389 .37 4 1 00 73 40 c
ATOM 164 81 CGI VAL D 520 -3 338 29 540 62 073 1 00 77 99 c
ATOM 16482 CG2 VAL D 520 -2 029 28 213 0 410 1 00 70 40 c
ATOM 164 83 TYR D 521 -1 554 32 362 2 406 1 00 70 83
ATOM 16484 CA TYR D 521 -- 2 001 33 557 3 117 1 00 68 66 c
ATOM 16485 C TYR D 521 -1 94 9 34 800 62 248 1 00 23 c
ATOM 16486 O TYR D 521 -2 905 .35 565 2 1 0 71 1 0
ATOM 16487 CB TYR D 521 --1 178 33 777 4 378 1 00 4 98 c
ATOM 164 88 CG TYR D 5 -.1 678 32 951 65 533 1 00 70 .38 c
ATOM 16489 C TYR D 521 -2 881 .33 266 66 157 1 0 75 30 c
ATOM 16490 CD2 TYR D 521 --0 961 31 855 66 001 1 00 74 18 c
ATOM 491 CE1 TYR D 5 -3 362 32 525 67 214 1 00 7 7 c
ATOM 16492 CE2 TYR D 521 -1 430 31 101 67 064 1 00 78 87 c
ATOM 16493 C TYR D 521 --2 639 31 445 7 665 1 00 81 17 c
ATOM 164 94 OH TYR D 521 -3 128 30 715 68 723 1 00 79 79 0
ATOM 164 95 K A D 522 -0 852 34 993 61 524 1 00 70 29 K
ATOM 164 96 CA A.S D 522 -0 725 .3 6 177 60 684 1 00 68 73 c
ATOM 164 97 C ASM D 522 -1 851 36 280 59 663 1 00 3 90 c
ATOM 164 98 O ASM D 522 -2 234 37 369 59 263 1 00 7 55 0
ATOM 164 99 CB A.SM D 522 0 623 .3 6 197 59 961 1 00 65 57 c
ATOM 16500 CG ASM D 522 0 951 37 572 59 420 1 00 70 01 c
ATOM 16501 OD1 ASM D 522 0 991 38 538 0 175 1 00 71 83 0
ATOM 16502 KD2 AS D 522 1 149 .37 678 58 112 1 0 65 86 K

ATOM 16503 GLU D 52 3 -- 2 369 35 133 59 238 1 00 52 M
ATOM 16504 CA. GLU D 523 -3 461 35 081 8 268 1 00 66 59 c



ATOM 1 6 5 0 5 c GLU D 5 2 3 - 4 7 9 1 3 5 1 6 9 5 9 0 0 8 1 0 0 6 7 5 0 c
ATOM 1 5 0 6 O GLU D 5 2 3 - 5 7 3 9 3 5 8 0 7 5 8 5 5 2 1 0 0 6 2 3 O
ATOM 1 5 0 7 CB GL D 5 2 3 - 3 3 9 6 3 3 7 8 8 5 7 4 3 6 1 0 6 7 1 c
ATOM 1 6 5 0 8 CG GLU D 5 2 3 - 4 4 4 2 3 3 6 7 8 5 6 3 1 3 1 0 0 7 3 3 0 c
ATOM 1 6 5 0 9 CD GLU D 5 2 3 - 4 3 6 3 2 3 9 4 5 5 4 7 8 1 0 0 8 2 3 1 c
ATOM 1 6 5 1 0 O GL D 5 2 3 - 5 2 2 8 3 2 1 3 0 5 4 6 5 5 1 0 7 6 1 4 0
ATOM 1 6 5 1 1 OE2 GLU D 5 2 3 -- 3 3 0 9 3 1 6 5 7 5 5 6 4 4 1 0 0 8 0 7 6 0
ATOM 5 1 2 N LEU D 5 2 4 - 4 8 3 7 3 4 5 2 0 0 1 6 4 1 0 0 66 4 0
ATOM 1 6 5 1 3 CA LE D 5 2 4 - 6 0 2 4 3 4 5 2 0 0 9 9 6 1 0 0 7 3 1 3 c
ATOM 1 6 5 1 4 c LEU D 5 2 4 -- 6 3 5 1 3 9 2 4 6 1 5 3 7 1 0 0 7 5 7 c
ATOM 1 6 5 1 5 0 LEU D 5 2 4 - 7 5 1 0 3 6 3 3 6 6 1 5 2 4 1 0 0 7 1 9 2 0
ATOM 1 6 5 1 6 CB LEU D 5 2 4 - 5 8 4 6 3 3 5 3 6 6 2 1 4 7 1 0 0 7 2 2 4 c
ATOM 1 6 5 1 7 CG LEU D 5 2 4 - 7 1 2 3 2 9 0 0 6 2 7 2 0 1 0 0 7 7 2 6 c
ATOM 1 6 5 1 8 CD1 LEU D 5 2 4 -- 8 0 9 6 3 2 6 0 6 1 6 1 8 1 0 0 7 5 5 3 c
ATOM 1 6 5 1 9 CD2 LEU D 5 2 4 - 6 7 3 8 3 1 6 2 1 3 4 5 2 1 0 0 7 9 4 9 c
ATOM 1 652 0 THR D 5 2 5 - 5 3 2 5 3 6 6 5 9 6 1 9 7 2 1 0 7 0 5 4
ATOM 1 652 1 CA THR D 5 2 5 -- 5 5 1 7 3 7 9 5 0 2 6 2 3 1 0 0 6 7 0 1 c
ATOM 1 6 5 2 2 C THR D 5 2 5 - 5 9 9 5 3 9 0 3 9 1 6 8 0 1 0 0 4 c
ATOM 1 652 3 O THR D 5 2 5 - 6 1 4 3 4 0 1 8 0 2 0 9 8 1 0 7 3 3 0
ATOM 1 652 4 CB THR D 5 2 5 - 4 2 2 1 3 8 4 4 8 6 3 2 8 8 1 0 0 6 9 3 8 c
ATOM 1 6 5 2 5 OG1 THR D 5 2 5 - 4 5 3 9 582 6 4 1 3 1 0 0 7 2 0 0
ATOM 1 652 6 CG2 THR D 5 2 5 - 3 2 0 3 3 8 8 5 5 6 2 2 3 5 1 0 0 7 1 0 6 c
ATOM 1 652 7 LYS D 5 2 6 -- 6 2 3 1 3 8 6 9 7 6 0 4 1 6 1 0 0 7 0 2 7
ATOM 1 652 8 CA LYS D 5 2 6 - 6 6 9 5 3 9 6 7 7 5 9 4 3 4 1 0 0 7 1 6 1 c
ATOM 1 652 9 C LYS D 5 2 6 - 7 9 7 9 3 9 2 0 5 5 8 7 6 0 1 0 0 7 3 5 7 c
ATOM 1 6 5 3 0 O LYS D 5 2 6 - 8 4 2 4 3 9 7 9 4 5 7 7 7 8 1 0 0 7 4 0 0
ATOM 1 6 5 3 1 CB LYS D 5 2 6 - 5 6 1 2 3 9 9 6 4 5 8 3 8 1 1 0 0 7 0 8 5 c
ATOM 1 6 5 3 2 CG LYS D 5 2 6 - 4 6 6 6 4 1 1 0 5 5 8 7 4 9 1 0 0 3 c
ATOM 1 6 5 3 3 CD LYS D 5 2 6 - 5 4 0 7 4 2 4 2 8 5 8 7 7 0 1 0 0 6 8 0 4 c
ATOM 1 6 5 3 4 CE LYS D 5 2 6 - 4 6 6 8 4 3 4 7 3 5 9 6 0 3 1 0 0 6 7 55 c
ATOM 1 6 5 3 5 Z LYS D 5 2 6 - 5 2 2 6 4 4 8 4 5 9 4 2 8 1 0 0 6 4 3
ATOM 1 5 3 6 VAL D 5 2 7 - 8 5 6 9 3 8 1 4 2 5 9 3 0 0 1 0 7 5 4
ATOM 1 6 5 3 7 CA VAL D 5 2 7 -- 9 8 9 5 3 7 6 8 1 5 8 8 7 8 1 0 0 8 2 8 4 c
ATOM 1 6 5 3 8 C VAL D 5 2 7 - 0 2 0 3 8 3 9 0 5 9 6 4 9 1 0 0 8 3 2 2 c
ATOM 1 5 3 9 O VAL D 5 2 7 - 1 0 9 7 2 3 8 4 9 0 0 8 7 9 1 0 8 2 0 0
ATOM 1 6 5 4 0 CB VAL D 5 2 7 - 1 0 0 3 7 3 6 1 5 5 5 9 0 5 9 1 0 0 7 9 9 6 c
ATOM 1 6 5 4 1 CG2 VAL D 5 2 7 - 9 382 3 5 4 2 1 5 7 8 9 0 1 0 0 8 2 2 c
ATOM 1 6 5 4 2 CGI VAL D 5 2 7 - 1 1 4 9 4 3 5 7 6 3 5 9 1 9 5 1 0 0 7 9 2 8 c
ATOM 1 6 5 4 3 O LYS D 5 2 8 - 1 4 7 2 3 8 4 8 6 5 8 0 7 1 0 0 8 7 1 8 0
ATOM 1 6 5 4 4 N LYS D 5 2 8 - 1 2 0 2 2 3 8 8 8 4 5 8 9 1 8 1 0 0 8 4 0 N
ATOM 1 6 5 4 5 CA LYS D 5 2 8 - 1 3 1 5 2 3 9 6 0 4 5 9 5 2 1 1 0 0 8 7 0 4 c
ATOM 1 6 5 4 6 C LYS D 5 2 8 - 1 4 5 0 9 3 8 9 6 3 5 9 1 8 9 1 0 0 8 9 3 7 c
ATOM 1 6 5 4 7 CB LYS D 5 2 8 - 1 3 1 6 6 1 0 7 5 5 9 0 6 8 1 0 0 8 0 9 c
ATOM 1 6 5 4 8 CG LYS D 5 2 8 - 1 2 0 3 2 4 1 9 3 5 5 9 6 1 3 1 0 0 7 9 8 0 c
ATOM 1 6 5 4 9 C LYS D 5 2 8 - 1 2 4 4 9 4 3 4 0 1 5 9 8 0 5 1 0 8 0 7 6 c
ATOM 1 6 5 5 0 CE LYS D 5 2 8 - 1 2 7 6 2 4 4 1 0 4 5 8 4 8 0 1 0 0 8 5 3 5 c
ATOM 1 6 5 5 1 LYS D 5 2 8 - 3 2 4 7 4 5 5 1 7 8 6 5 6 1 0 0 7 6 0 N
ATOM 1 6 5 5 2 O TYR D 5 2 9 - 1 7 682 4 0 4 0 0 6 1 0 9 1 1 0 8 3 4 7 O
ATOM 1 6 5 5 3 TYR D 5 2 9 - 1 4 2 3 3 8 9 7 4 6 0 1 6 3 1 0 0 8 9 8 6
ATOM 1 6 5 5 4 CA. TYR D 5 2 9 - 7 8 5 3 8 4 5 6 5 9 9 8 8 1 0 0 8 6 8 C
ATOM 1 5 5 5 C TYR D 5 2 9 - 1 7 8 5 6 3 9 5 1 0 2 4 7 1 0 0 8 7 9 4 C
ATOM 1 6 5 5 6 CB TYR D 5 2 9 - 1 0 3 6 3 7 2 7 6 6 0 9 2 4 1 0 0 8 7 5 1 c
ATOM 1 6 5 7 CG YR D 5 2 9 - 6 8 4 8 3 7 6 2 8 6 2 3 8 1 1 0 0 8 8 6 c
ATOM 1 6 5 5 8 CD1 TYR D 5 2 9 - 1 5 6 2 3 3 7 4 3 7 3 002 1 0 0 9 1 0 2 c
ATOM 1 6 5 5 9 CD2 TYR D 5 2 9 - 1 7 8 8 6 3 8 1 6 1 6 3 1 3 7 1 0 0 8 2 c
ATOM 1 6 5 6 0 CE1 YR D 5 2 9 - 1 5 4 3 8 3 7 7 5 5 6 4 3 3 1 1 0 0 8 3 3 c
ATOM 1 6 5 6 1 CE2 TYR D 5 2 9 - 1 7 7 0 4 3 8 4 9 2 4 4 7 5 1 0 0 8 7 4 9 c
ATOM 1 6 5 6 2 C TYR D 5 2 9 - 1 6 4 7 6 3 8 2 8 2 6 5 0 6 6 1 0 0 9 1 7 2 c
ATOM 1 6 5 6 3 OH TYR D 5 2 9 - 1 2 6 6 3 8 5 9 1 6 6 3 9 3 1 0 0 2 5 0 0
ATOM 1 6 5 6 4 O VAL D 5 3 0 - 2 1 4 7 4 3 8 5 9 9 5 8 7 0 3 1 0 0 9 1 7 7 0
ATOM 1 5 6 5 VAL D 5 3 0 - 1 8 9 7 3 3 9 4 0 2 5 9 5 3 5 1 0 8 4 0
ATOM 16566 CA VAL D 5 3 0 - 2 0 1 1 3 4 0 2 6 6 5 9 7 5 7 1 0 0 8 4 5 c
ATOM 1 5 6 7 C VAL D 5 3 0 - 2 4 0 1 3 9 4 6 6 5 9 5 6 9 1 0 0 8 8 7 4 c



ATOM 1 6 5 6 8 CB VAL D 5 3 0 - 2 0 0 8 4 1 4 9 4 5 8 8 1 3 1 0 0 8 8 1 5 c
ATOM 1 6 5 6 9 CG2 VAL D 5 3 0 --2 1 1 0 0 4 2 5 4 9 5 9 2 5 7 1 0 0 8 7 8 0 C

ATOM 1 5 7 0 CGI VAL D 5.3 0 - 2 0 3 1 2 4 1 0 7 9 5 7 .3 6 8 1 0 8 3 4 0 c
ATOM 1 6 5 7 1 O THR D 5 3 1 - 2 4 5 2 8 1 3 5 8 0 4 1 3 1 0 0 0 5 7 0
ATOM 1 6572 N TH.R D 5 3 1 - 2 2 3 9 7 3 9 7 2 8 0 4 4 1 0 0 8 9 6

ATOM 1 5 7 3 CA THR D 5 3 1 - 2 3 7 1 .3 9 0 2 0 2 8 9 1 0 9 2 6 7 c
ATOM 1 6 5 7 4 c THR D 5 3 1 - 2 4 8 1 4 0 1 6 5 6 0 2 8 8 1 0 0 9 1 0 2 c
ATOM 1 6 5 7 5 CB TH.R D 5 3 1 - 2 3 9 5 8 3 8 0 5 7 4 2 0 1 0 0 5 c
ATOM 1 6 5 7 6 OG1 THR D 5 3 1 - 2 5 0 5 9 3 7 2 0 1 6 1 0 7 3 1 0 0 8 8 1 0

ATOM 1 6 5 7 7 CG2 THR D 5 3 1 - 2 4 2 3 7 3 8 7 5 8 6 2 7 5 0 1 0 0 8 7 5 6 c
ATOM 1 6 5 7 8 O GLU D 532 - 2 7 5 0 6 4 2 9 5 6 6 0 5 1 0 1 0 0 9 8 6 4 0

ATOM 1 6 5 7 9 GLU D 532 - 2 6 0 6 8 3 9 7 3 3 0 1 4 3 1 0 0 9 1 9 1
ATOM 1 6 5 8 0 CA GLU D 532 - 2 7 2 0 5 4 0 6 3 5 5 9 9 2 0 1 0 0 9 4 7 6 c
ATOM 1 6 5 8 1 c GLU D 532 - 2 7 3 1 8 1 8 0 5 0 9 1 4 1 0 0 7 4 3 c
ATOM 1 6 5 8 2 CB GLU D 532 - 2 8 5 0 5 3 9 8 3 0 5 9 9 3 8 1 0 0 9 5 3 9 c
ATOM 1 5 8 3 CG GLU D 5.32 - 2 9 7 2 4 4 0 6 0 1 5 9 4 4 7 1 0 9 9 1 2 c
ATOM 1 6 5 8 4 CD GLU D 532 -30 9 7 0 3 9 7 3 5 5 9 3 7 2 1 0 0 1 0 3 8 7 c
ATOM 1 6 5 8 5 O GLU D 5 3 2 - 3 0 9 8 3 3 8 652 0 0 0 0 1 0 0 1 0 2 6 9 0

ATOM 1 5 8 6 OE2 GLU D 5.32 - 3 1 932 4 0 1 3 6 5 8 6 1 0 1 0 5 1 4 0
ATOM 1 6 5 8 7 O GLY D 5 3 3 - 2 5 7 6 3 4 3 3 6 3 4 8 4 9 1 00100 3 7 0

ATOM 1 6 5 8 8 N GLY D 5 3 3 - 2 7 2 0 2 4 5 3 2 2 0 6 1 0 0 2 5 N
ATOM 1 6 5 8 9 CA GLY D 5 3 3 - 2 7 3 2 0 4 2 5 3 9 3 2 2 5 1 0 0 9 1 8 8 c
ATOM 1 6 5 9 0 c GLY D 5 3 3 - 2 6 0 0 8 4 3 1 7 5 6 3 6 5 1 1 0 0 9 7 5 2 c
ATOM 1 6 5 9 1 0 MET D 5 3 4 - 2 4 0 0 9 4 5 6 1 2 6 1 0 0 0 1 0 0 2 8 9 0

ATOM 1 6 5 9 2 ME D 5 3 - 2 5 1 6 7 4 3 5 1 0 6 2 6 7 5 1 0 0 9 4 7 3
ATOM 1 6 5 9 3 CA M D 5 3 4 - 2 3 8 8 8 4 4 1 6 8 2 9 4 9 1 0 0 9 7 c
ATOM 1 6 5 9 4 C MET D 5 3 4 - 2 3 7 3 8 4 5 5 2 6 2 2 0 6 1 0 0 9 1 4 0 c
ATOM 1 6 5 9 5 CB ME D 5 3 4 - 2 2 7 2 7 4 3 2 2 7 6 2 5 9 5 1 0 0 9 1 5 0 c
ATOM 1 6 5 9 6 CG M D 5 3 4 - 2 2 6 2 5 4 9 9 9 6 3 502 1 0 0 8 8 2 2 c
ATOM 1 6 5 9 7 S D ME D 5 3 - 2 1 2 2 5 4 0 8 9 6 3 1 6 7 1 0 0 8 2 0 9 s
ATOM 1 5 9 8 CE ME D 5 3 4 - 1 8 3 0 4 1 932 3 6 1 7 1 0 0 8 3 5 5 c
ATOM 1 6 5 9 9 O AP.G D 5.3 5 0 5 4 8 6 2 2 0 .38 7 1 0 9 0 7 7 0

ATOM 16600 ARG D 5 3 5 - 2 3 3 0 7 4 6 5 3 9 2 9 3 5 1 0 0 8 2 8 8
ATOM 6 0 1 CA. ARG D 5 3 5 - 2 3 1 5 2 4 7 8 7 6 2 3 7 3 1 0 0 8 6 3 c
ATOM 1 6 6 0 2 C AP.G D 5.3 5 - 2 1 9 8 4 7 9 1 3 6 1 .3 9 7 1 0 8 9 8 2 c
ATOM 1 6 6 0 3 CB ARG D 5 3 2 9 4 1 4 8 9 0 9 6 3 4 8 6 1 0 0 8 8 0 6 c
ATOM 6 0 4 O LYS D 5 3 6 - 3 4 4 5 0 2 9 2 2 0 5 1 0 0 8 4 8 6 0
ATOM 1 6 0 5 LYS D 5 3 6 - 2 0 9 5 8 4 7 1 4 4 6 1 7 2 4 1 0 0 9 2 2 8
ATOM 16606 CA LYS D 5 3 6 - 1 9 7 9 5 4 6 9 8 0 6 0 8 6 7 1 0 0 8 4 8 5 c
ATOM 1 6 6 0 7 C LYS D 5 3 6 - 9 1 5 9 4 5 6 0 8 6 1 1 3 2 1 0 0 8 3 .3 0 c
ATOM 1 6 0 8 CB LYS D 5 3 6 - 1 8 7 9 0 4 8 1 1 3 6 1 1 0 5 1 0 0 7 7 7 8 c
ATOM 1 6 6 0 9 O PRO D 5 3 7 - 1 5 8 8 6 4 5 0 4 5 7 1 0 0 8 3 4 0
ATOM 1 6 6 1 0 PRO D 5 3 7 -18 4 4 1 4 5 0 6 7 0 1 3 7 1 0 0 8 2 9 3

ATOM 1 6 6 1 1 CA FRO D 5 3 7 - 1 7 602 4 3 8 6 6 0 2 8 2 1 0 0 8 4 3 c
ATOM 1 6 6 1 2 C PRO D 5.3 7 - 1 6 5 0 1 4 3 2 6 1 .34 5 1 0 7 7 3 c
ATOM 1 6 6 1 3 CB PRO D 5 3 7 - 1 9 8 3 4 3 7 0 8 5 8 8 8 8 1 0 0 8 7 6 c
ATOM 1 6 6 1 4 CG PRO D 5 3 7 - 7 2 9 0 4 5 0 2 5 8 1 5 7 1 0 0 7 8 6 4 c
ATOM 1 6 1 5 C PRO D 5.3 7 - 1 8 5 6 4 4 5 4 7 7 5 8 7 3 0 1 0 7 7 7 6 c
ATOM 1 6 6 1 6 O ALA D 5 3 8 - 1 4 3 3 8 4 0 8 8 1 6 2 2 9 5 1 0 0 8 2 9 8 0

ATOM 6 1 7 N ALA D 5 3 8 - 2 5 1 4 2 9 2 6 2 1 0 3 1 0 0 7 8 2 7 N
ATOM 1 6 6 1 8 CA ALA D 5 3 8 - 1 5 2 3 3 4 2 9 5 8 3 1 5 3 1 0 0 8 0 5 8 c
ATOM 1 6 6 1 9 c ALA D 5 3 8 - 1 4 1 4 7 1 8 8 8 6 2 9 8 5 1 0 0 8 4 4 c
ATOM 1 6 6 2 0 CB ALA D 5 3 8 - 1 5 882 4 2 8 6 4 5 1 6 1 0 0 8 1 4 6 c
ATOM 1 6 6 2 1 O PHE D 5 3 9 - 1 3 3 2 5 3 9 7 5 6 9 1 7 1 0 0 9 0 7 5 0
ATOM 1 6 622 PHE D 5 3 9 - 1 3 0 2 4 2 1 2 9 6 3 6 4 5 1 0 0 8 2 9 9

ATOM 1 6 6 2 3 CA PHE D 5 3 9 - 1 8 7 2 4 1 2 2 6 3 6 8 4 1 0 0 7 7 6 7 c
ATOM 1 6 6 2 4 C PHE D 5 3 9 - 1 2 1 8 5 3 9 9 7 4 4 5 2 0 1 0 0 8 2 0 1 c
ATOM 1 6 6 2 5 CB PHE D 5 3 9 - 1 0 6 3 5 4 9 0 7 6 4 2 7 3 1 0 0 7 4 3 0 c
ATOM 16626 CG PHE D 5 3 9 - 9 9 2 8 4 2 8 4 9 3 3 2 7 1 0 0 7 3 c
ATOM 1 6 6 2 7 CD2 PHE D 5 3 9 - 9 4 9 1 4 4 0 2 3 7 6 9 1 0 0 7 3 8 6 c
ATOM 1 6 2 8 C P E D 5.3 9 - 9 6 7 7 4 2 4 9 1 2 0 8 1 0 7 2 5 2 c
ATOM 1 6 6 2 9 CE2 PHE D 5 3 9 - 8 8 3 1 4 4 9 6 6 2 9 1 7 1 0 0 7 3 5 9 c
ATOM 1 6 6 3 0 CE1 PHE D 5 3 9 - 9 0 7 4 3 3 5 5 1 5 8 1 0 0 7 0 5 5 c



ATOM 16631 C PHE D 539 --8 592 44 592 61 607 1 00 72 92 c
ATOM 16632 O LEU D 540 -9 373 38 955 66 903 1 00 8 70 0
ATOM 16633 LE D 540 1 162 .3 9 76 64 801 1 0 76 3

ATOM 16634 CA LEU D 540 11 283 38 078 65 754 1 00 85 02 c
ATOM 16635 C LEU D 540 0 464 38 399 66 997 I 00 86 2 c
ATOM 16636 CB LEU D 540 0 82 .3 6 755 138 1 0 79 34 c
ATOM 16637 CG LEU D 540 11 646 36 269 63 946 1 00 80 33 c
ATOM 16638 GDI LEU D 540 0 836 35 3 63 054 I 00 86 0 c
ATOM 16639 CD2 LEU D 540 12 861 35 548 4 446 1 00 83 43 c
ATOM 16640 O SER D 541 --9 425 36 134 69 187 1 00 91 7 0
ATOM 16641 N SER D 541 0 997 38 059 68 3 I 00 8 9.3 N
ATOM 16642 CA SER D 541 10 306 38 342 69 412 1 00 89 66 c
ATOM 16643 C SER D 54 -9 330 37 232 69 738 1 00 90 7 c
ATOM 16644 CB SER D 541 11 298 38 498 70 558 1 00 0 96 c
ATOM 16645 OG SER D 541 11 718 37 226 7 009 1 00 89 03 0
ATOM 1664 6 GLY D 542 -8 400 .37 516 70 644 1 0 90 21

ATOM 16647 CA GLY D 542 --7 470 36 508 71 116 1 00 8 84 c
ATOM 648 C GLY D 542 -8 245 35 3 7 639 I 00 4 c
ATOM 16649 O GLY D 542 -7 8 .34 73 71 494 1 0 89 51 0
ATOM 16650 GLU D 543 --9 404 3 598 2 235 1 00 2 65 N
ATOM 651 CA. GLU D 543 0 3 34 566 72 7 I 00 72 C
ATOM 16652 C GLU D 543 10 775 33 694 71 565 1 00 87 1 c
ATOM 16653 O GLU D 543 10 660 32 472 71 619 1 00 91 13 0
ATOM 16654 CB GLU D 543 519 3 188 7.3 438 I 00 8 05 c
ATOM 16655 N GLU D 544 11 290 34 331 70 519 1 00 87 30 N
ATOM 16656 CA GLN D 544 766 33 6 7 69 342 1 00 85 92 C
ATOM 16657 C GL D 544 0 583 3 940 68 664 I 00 91 98 C
ATOM 16658 O GLN D 544 0 675 31 791 8 239 1 00 91 88 0
ATOM 16659 CB GLN D 544 492 34 567 68 373 1 00 85 8 c
ATOM 16660 CG GLN D 544 13 774 35 177 8 946 1 00 8 10 c
ATOM 16661 CD GLN D 544 4 292 36 367 8 148 1 00 86 59 c
ATOM 16662 O GLN D 544 4 068 .37 520 68 513 1 0 9 0 0
ATOM 16663 E2 GLN D 544 15 007 36 089 7 069 1 00 89 92 N
ATOM 16664 N LYS D 545 -9 462 33 650 8 594 I 00 92 25 N
ATOM 16665 CA LYS D 545 -8 265 .3.3 35 67 941 1 0 90 6 c
ATOM 16666 c LYS D 545 -- 7 848 31 780 68 516 1 00 87 25 c
ATOM 667 0 LYS D 545 -7 779 30 796 67 783 I 00 87 47 0
ATOM 16668 CB LYS D 545 -7 118 34 144 68 061 1 00 90 07 c
ATOM 6 N LYS D 546 -7 594 3 725 69 823 1 00 85 44 N
ATOM 16670 CA LYS D 546 -7 81 30 478 70 468 I 00 84 .32 C
ATOM 16671 C LYS D 546 -8 217 29 394 70 249 1 00 87 23 C
ATOM 16672 O LYS D 546 -7 889 28 2 6 70 185 1 00 88 07 O
ATOM 16673 CB LYS D 546 --6 950 30 678 71 966 1 00 79 34 c
ATOM 16674 N ALA D 547 -9 474 29 806 70 130 1 00 92 01 N
ATOM 16675 CA ALA D 547 0 561 28 869 69 882 1 0 90 20 C
ATOM 16676 c ALA D 547 10 494 28 320 8 465 1 00 88 51 c
ATOM 16677 O ALA D 547 0 397 27 1 5 8 283 I 00 88 0
ATOM 1667 8 CB ALA D 547 1 906 29 528 70 135 1 0 88 28 c
ATOM 16679 ILE D 548 10 529 29 202 7 468 1 00 88 48 N
ATOM 16680 CA. LE D 548 0 546 28 786 66 063 I 00 88 82 C
ATOM 16681 C ILE D 548 ... y 308 27 956 5 709 1 00 87 2 C
ATOM 16682 O ILE D 548 --9 326 27 173 763 1 00 84 68 O
ATOM 16683 CB ILE D 548 0 630 30 001 65 6 I 00 83 29 C
ATOM 16684 CGI ILE D 548 11 727 30 954 5 568 1 00 86 79 c
ATOM 16685 CG2 ILE D 548 0 920 29 568 63 688 1 00 85 43 c
ATOM 16686 I ILE D 548 715 3 250 64 835 I 00 87 54 c
ATOM 16687 N VAL D 549 -8 242 28 128 66 483 1 00 8 8 N
ATOM 16688 CA VAL D 549 -7 023 27 368 66 282 1 00 87 02 C
ATOM 16689 c VAL D 549 --7 107 26 009 66 977 1 00 2 14 c
ATOM 16690 O VAL D 549 -6 801 24 975 66 373 1 00 92 8 0
ATOM 16691 CB VAL D 549 -5 777 28 27 66 802 1 0 88 99 c
ATOM 16692 CGI VAL D 549 -4 543 27 221 66 765 1 00 84 61 c
ATOM 16693 CG VAL D 549 -5 534 29 396 65 989 I 00 85 3 c



ATOM 16694 ASP D 550 --7 516 26 013 8 245 1 00 2 88 N

ATOM 16695 CA ASP D 550 617 24 777 69 030 1 00 93 3 C
ATOM 1 69 C AS D 550 -8 7.18 23 863 68 502 1 0 91 C
ATOM 16697 O ASP D 550 --8 698 22 651 8 715 1 00 3 79 0
ATOM 166 98 CB ASP D 550 -7 877 25 093 70 508 1 00 96 72 c
ATOM 1 69 CG AS D 550 -6 598 25 380 71 283 1 00100 41 c
ATOM 16700 OD1 ASP D 550 --5 534 24 844 70 884 1 00 95 63 0
ATOM 701 OD2 ASP D 550 -6 665 26 133 72 291 1 00 94 42 0
ATOM 16702 N LE D 551 ... y 666 24 463 67 794 1 00 90 55 N
ATOM 16703 CA LEU D 551 --10 8 23 771 7 318 1 00 0 96 c
ATOM 167 04 C LEU D 551 -10 688 23 240 65 905 1 00 94 3 C
ATOM 167 05 O LEU D 551 --10 915 22 060 5 645 1 00 98 24 O
ATOM 16706 CB LEU D 551 -12 058 24 713 7 363 1 00 94 36 C
ATOM 167 07 CG LEU D 551 -13 427 24 055 7 386 1 00 3 27 c
ATOM 16708 CD1 LEU D 551 -13 536 23 198 8 638 1 00 93 09 c
ATOM 16709 CD2 LEU D 551 -14 5.18 25 110 67 .337 1 0 88 3 c
ATOM 16710 LEU D 552 -10 294 24 116 991 1 00 0 44 N
ATOM 7 CA. LEU D 552 -10 262 23 757 63 583 1 00 4.1 C
ATOM 16712 C LEU D 552 -8 862 23 3 0 3 104 1 0 96 0 C
ATOM 16713 O LEU D 552 -8 689 22 168 62 647 1 00 97 51 O
ATOM 7 4 CB LEU D 552 -10 780 24 929 2 738 1 00 0 C
ATOM 16715 CG LEU D 552 -12 303 25 042 62 542 1 00 9 80 C
ATOM 16716 CD1 LEU D 552 -13 040 25 182 63 862 1 00 8 0 c
ATOM 16717 CD2 LEU D 552 -12 682 26 194 61 614 1 00 94 5 c
ATOM 16718 N PHE D 553 -7 871 24 191 3 221 1 00 91 5 N
ATOM 16719 CA P E D 553 -6 535 23 920 2 692 1 00 88 79 C
ATOM 16720 C PHE D 553 -5 832 730 63 354 1 00 2 76 C
ATOM 16721 O PHE D 553 -5 071 22 007 62 694 1 00 90 43 0
ATOM 167 22 CB PHE D 553 -5 660 25 163 2 823 1 00 8 52 c
ATOM 16723 CG PHE D 553 -6 068 26 274 61 919 1 00 8 91 c
ATOM 16724 CD1 PHE D 553 ... g 962 27 232 62 345 1 00 83 10 c
ATOM 16725 CD2 PHE D 553 -5 564 26 360 0 637 1 0 84 5 c
ATOM 16726 CE1 PHE D 553 -7 348 28 252 61 512 1 00 81 39 c
ATOM 16727 C PHE D 553 -5 94 9 27 38 7 59 802 1 00 83 69 c
ATOM 16728 C P E D 553 -6 843 28 331 0 243 1 0 79 36 c
ATOM 16729 LYS D 554 -6 080 22 525 64 6 1 00 89 24 N
ATOM 167 30 CA. LYS D 554 -5 435 2 432 65 363 1 00 00 C
ATOM 16731 C LYS D 554 -6 194 20 116 5 214 1 00 93 57 C
ATOM 16732 O LYS D 554 -5 824 1 110 65 820 1 00 93 85 0
ATOM 167 33 CB LYS D 554 -5 273 21 780 66 837 1 00 88 75 c
ATOM 16734 CG LYS D 554 -4 128 22 730 7 103 1 00 87 29 c
ATOM 16735 CD LYS D 554 -3 8.15 22 825 68 584 1 00 89 99 c
ATOM 16736 CE LYS D 55 -2 478 23 512 8 816 1 00 8 52 c
ATOM 167 37 NZ LYS D 554 -2 115 23 606 70 257 1 00 8 81 N
ATOM 167 38 N THR D 555 -7 244 20 12 6 64 .395 1 0 96 92 N
ATOM 16739 CA THR D 555 -8 001 18 909 100 1 00 8 92 c
ATOM 16740 C T R D 555 -8 088 18 627 2 595 1 00 98 78 C
ATOM 16741 O T R D 555 -7 890 7 490 2 162 1 0 99 10 O
ATOM 16742 CB THR D 555 -9 426 18 97 9 663 1 00 95 70 c
ATOM 16743 OG1 T R D 555 -10 165 19 966 63 941 1 00 10 0
ATOM 16744 CG2 THR D 555 ... y 409 19 332 66 146 1 00 9 53 c
ATOM 16745 AS D 556 -8 392 19 654 61 80 1 00 96 20 N
ATOM 16746 CA ASM D 556 -8 421 1 504 60 349 1 00 87 C
ATOM 16747 C AS D 556 -7 086 19 874 59 713 1 00 9 62 C
ATOM 16748 O ASN D 556 -6 524 20 931 59 998 1 00 93 3 O
ATOM 16749 CB ASN D 556 -9 540 20 .34 9 59 734 1 00 97 42 C
ATOM 16750 CG ASN D 556 -10 91 19 755 59 965 1 00 95 3 C
ATOM 167 51 OD1 ASN D 556 -11 12 6 1 019 60 925 1 00100 65 O
ATOM 167 52 D2 ASN D 556 -11 858 20 071 59 084 1 00 3 1 N

ATOM 16753 O ARG D 557 -4 421 21 324 57 597 1 00 86 49 O
ATOM 167 54 N ARG D 557 -6 580 8 977 58 871 1 0 99 20 N
ATOM 16755 CA ARG D 557 -5 313 19 160 58 161 1 00 94 95 c
ATOM 16756 C ARG D 557 -5 308 20 495 57 420 1 00 8 93 C



ATOM 1 6 7 5 7 CB ARG D 5 5 7 -- 5 0 8 9 1 7 9 9 6 5 7 1 8 5 1 0 0 9 1 8 c
ATOM 1 6 7 5 8 CG ARG D 5 5 7 - 3 6 6 5 1 7 8 3 5 6 6 9 5 1 0 0 9 1 8 C
ATOM 1 6 7 5 9 C ARG D 5 5 7 - 2 9 2 7 6 7 1 9 5 7 4 3 7 1 0 9 1 4 8 C
ATOM 1 6 7 6 0 NE ARG D 5 5 7 -- 1 4 8 9 1 982 5 7 4 9 9 1 0 0 2 4 3 N
ATOM 7 6 1 C ARG D 5 5 7 - 0 5 9 8 1 6 2 2 8 8 1 4 1 0 0 8 7 4 2 C

ATOM 1 6 7 6 2 H .1 ARG D 5 5 7 - 0 9 6 9 5 1 3 0 5 8 7 9 2 1 0 8.3 3 4
ATOM 1 6 7 6 3 H2 ARG D 5 5 7 0 6 7 6 1 582 5 8 1 2 9 1 0 0 7 9 7 3 N

ATOM 7 6 4 O LYS D 5 5 8 - 8 6 2 7 2 8 . 7 0 6 4 1 0 0 9 4 0 6 O
ATOM 1 7 6 5 N LYS D 5 5 8 - 6 3 1 2 0 6 9 3 5 6 5 8 9 1 0 0 8 9 9 3 N

ATOM 1 6 7 6 6 CA LYS D 5 5 8 -- 6 5 2 8 2 1 9 7 2 5 5 9 4 2 1 0 0 8 8 5 9 c
ATOM 1 6 7 6 7 C LYS D 5 5 8 - 7 8 1 0 5 5 8 5 6 5 1 8 1 0 0 2 2 0 C
ATOM 1 6 7 6 8 CB LYS D 5 5 8 - 6 6 2 0 2 1 8 0 7 5 4 2 4 1 0 0 8 7 3 1 c
ATOM 6 7 CG LYS D 5 8 - 6 0 7 0 2 2 9 9 0 5 3 632 1 0 0 8 2 0 c
ATOM 1 6 7 7 0 O VAL D 5 5 9 -- 9 3 9 9 2 6 1 8 3 5 5 2 2 1 1 0 0 1 0 2 0
ATOM 1 6 7 7 1 N VAL D 5 5 9 9 8 8 2 3 8 7 3 5 6 4 1 1 0 0 9 2 1 8 N
ATOM 1 7 7 2 CA VAL D 5 5 9 - 9 2 0 2 2 4 5 0 3 5 6 9 3 0 1 0 8 7 2 6 C
ATOM 1 6 7 7 3 c VAL D 5 5 9 -- 9 9 6 2 2 5 3 0 1 5 5 8 7 1 1 0 0 0 3 c
ATOM 7 7 4 CB VAL D 5 5 9 - 8 882 2 5 4 . 8 1 0 5 1 0 0 8 4 8 6 c
ATOM 1 6 7 7 5 CGI VAL D 5 5 9 - 1 0 1 2 5 2 6 1 8 5 5 8 5 . 8 1 0 9 0 7 8 c
ATOM 1 6 7 7 6 CG2 VAL D 5 5 9 -- 8 3 4 4 2 4 5 8 8 5 9 2 6 6 1 0 0 8 7 6 0 c
ATOM 7 7 7 O TH.R D 5 6 0 - 1 2 9 3 1 2 7 0 2 5 6 4 9 1 1 0 0 9 4 6 5 0
ATOM 1 6 7 7 8 N THR D 5 6 0 --1 1 2 4 5 2 4 9 7 9 5 5 7 1 2 1 0 0 9 3 8 2 N

ATOM 1 6 7 7 9 CA THR D 5 6 0 - 1 2 1 1 4 2 5 6 2 4 5 7 2 5 1 0 0 9 5 8 0 c
ATOM 1 6 7 8 0 C THR D 5 6 0 - 1 2 7 7 5 2 6 8 7 8 5 5 2 7 6 1 0 0 9 6 5 8 c
ATOM 1 6 7 8 1 CB THR D 5 6 0 - 1 3 2 4 4 2 4 6 7 9 5 2 5 7 1 0 0 9 6 1 c
ATOM 6 7 8 2 OG1 THR D 5 6 0 - 1 8 2 5 2 3 3 7 5 4 4 0 3 1 0 0 9 8 4 7 0
ATOM 1 6 7 8 3 CG2 THR D 5 6 0 - 1 3 6 6 6 2 4 9 7 0 5 2 8 1 5 1 0 0 9 4 0 .3 c
ATOM 1 7 8 4 N VAL D 5 6 1 - 1 3 1 7 6 2 7 7 7 3 5 4 3 7 7 1 0 0 9 8 2 1 N

ATOM 6 7 8 5 CA VAL D 5 6 1 - 1 4 0 5 5 2 8 8 7 7 5 4 7 4 2 1 0 0 9 8 0 3 C
ATOM 1 6 7 8 6 c VAL D 5 6 1 - 1 5 4 5 9 2 8 3 1 3 5 9 3 9 1 0 0 1 0 2 5 9 c
ATOM 1 7 8 7 O VAL D 5 6 1 - 1 2 1 2 2 8 7 6 1 5 5 8 1 2 1 0 0 1 0 2 2 4 0
ATOM 1 7 8 8 CB VAL D 5 6 1 - 1 4 0 5 8 2 9 982 5 3 6 7 4 1 0 9 7 2 6 c
ATOM 1 6 7 8 9 CGI VAL D 5 6 1 - 1 5 1 0 9 3 1 0 4 5 5 3 9 8 7 1 0 0 9 c
ATOM 1 7 9 0 CG VAL D 5 6 1 - 1 2 6 8 3 0 6 0 3 3 5 7 1 0 0 9 4 5 6 c
ATOM 1 7 9 1 LYS D 5 6 2 - 1 7 9 3 2 7 3 0 9 5 4 1 3 0 1 0 1 0 4 5 1
ATOM 1 6 7 9 2 CA LYS D 5 6 2 - 1 0 3 1 2 6 5 5 9 5 3 0 1 1 0 0 1 0 3 1 9 c
ATOM 1 7 3 C LYS D 5 6 2 - 7 0 4 2 5 8 0 4 5 5 6 2 9 1 0 0 1 0 2 6 9 c
ATOM 1 7 9 4 O LYS D 5 2 - 1 8 0 6 0 2 5 5 1 9 5 6 1 9 6 1 0 0 1 0 5 0
ATOM 6 7 9 5 CB LYS D 5 6 2 - 1 7 2 4 2 2 5 5 8 9 5 3 1 3 6 1 0 0 1 0 4 2 9 c
ATOM 1 6 7 9 6 N GL D 5 6 3 - 1 5 8 2 3 2 5 4 8 7 5 6 1 2 7 1 0 0 . 2 4 2 N
ATOM 1 7 9 7 CA GL D 5 6 3 - 1 6 9 1 2 4 8 2 2 5 7 4 2 0 1 0 0 1 0 0 5 3 c
ATOM 6 7 9 8 C GL D 5 6 3 - 1 5 6 6 0 2 5 8 3 4 5 8 5 6 4 1 0 0 0.1 3 2 c
ATOM 1 6 7 9 9 O GLN D 5 6 3 - 1 6 1 5 5 2 5 5 6 6 5 9 6 4 7 1 0 0 1 0 3 0 5 0
ATOM 1 6 8 0 0 CB GLN D 5 6 3 - 1 4 4 3 2 2 3 9 5 1 5 7 4 5 7 1 0 0 9 2 9 6 c
ATOM 1 8 0 1 LE D 5 6 4 - 1 0 7 1 2 6 9 9 8 5 8 .33 4 1 0 9 9 2 6
ATOM 1 6 8 0 2 CA LEU D 5 6 4 - 1 5 032 2 8 0 2 3 5 9 3 7 1 1 0 0 1 0 1 4 2 c
ATOM 1 6 8 0 3 C LEU D 5 6 4 - 4 8 2 8 6 2 9 5 9 6 0 3 1 0 0 . 0 5 0 .1 C
ATOM 1 6 8 0 4 O LE D 5 6 4 - 1 6 832 2 8 8 4 6 0 7 4 9 1 0 0 1 0 1 5 3 O
ATOM 1 6 8 0 5 CB LEU D 5 6 4 - 1 0 4 6 2 9 1 3 0 5 9 002 1 0 0 1 0 1 6 3 c
ATOM 1 6 8 0 6 CG LEU D 5 6 4 - 4 1 5 1 3 0 3 7 8 5 9 8 8 4 1 0 0 9 5 6 4 c
ATOM 1 6 8 0 7 CD1 LE D 5 6 4 - 1 3 4 8 9 3 0 1 2 6 6 1 2 3 7 1 0 0 9 1 7 9 c
ATOM 1 6 8 0 8 CD2 LEU D 5 6 4 - 1 3 5 7 8 3 1 6 0 7 5 9 1 8 2 1 0 0 8 4 3 5 c
ATOM 1 6 8 0 9 N LYS D 5 6 5 - 7 1 1 4 2 8 9 0 6 5 8 5 0 0 1 0 0 . 2 8 1 N

ATOM 1 6 8 1 0 CA LYS D 5 6 5 - 1 8 4 5 2 2 9 4 7 7 5 8 5 3 7 1 0 0 9 7 3 3 c
ATOM 6 8 C LYS D 5 6 5 - 1 9 4 5 2 2 8 5 4 0 5 9 2 . 2 1 0 0 9 9 6 c
ATOM 1 6 8 1 2 O LYS D 5 6 5 - 2 0 1 6 7 2 8 9 3 9 6 0 1 2 5 1 0 0 .3 6 0
ATOM 1 6 8 1 3 CB LYS D 5 6 5 - 1 8 9 2 0 2 9 8 1 5 7 1 2 0 1 0 0 9 6 2 9 c
ATOM 6 8 4 GLU D 5 6 6 - 1 9 4 8 8 2 7 2 8 4 5 8 7 8 4 1 0 0 1 0 2 6 4
ATOM 1 6 8 1 5 CA GLU D 5 6 6 - 2 0 5 1 5 2 6 3 5 8 5 9 2 6 2 1 0 0 1 0 4 3 0 c
ATOM 1 6 8 1 6 C GLU D 5 6 6 - 2 0 2 0 3 2 5 6 7 2 0 6 0 3 1 0 0 1 0 1 0 2 c
ATOM 1 6 8 1 7 O GLU D 5 6 6 - 2 1 1 . 7 2 5 3 2 0 6 1 .34 8 1 0 9 7 0 0
ATOM 1 6 8 1 8 CB GLU D 5 6 6 - 2 0 7 8 5 2 5 3 0 1 5 8 1 8 4 1 0 0 1 0 4 5 0 c
ATOM 1 6 8 1 9 CG GLU D 5 6 6 - 2 .1 5 4 7 2 5 8 5 5 5 6 9 7 1 0 0 . 0 3 8 c



ATOM 16820 CD GLU D 566 20 948 25 438 55 632 1 00115 21 c

ATOM 16821 OE1 GLU D 566 20 939 26 273 54 694 1 00109 20 O
ATOM 16822 OE2 GL D 566 20 486 24 279 5 520 1 0 5 50 O
ATOM 16823 ASP D 567 18 926 25 501 0 92 4 1 00102 65
ATOM 16824 CA. ASP D 567 8 552 24 686 2 078 I 00103 96 C
ATOM 16825 C AS D 567 8 278 25 486 3 340 1 00106 78 C
ATOM 16826 O ASP D 567 18 610 25 041 434 1 00111 62 O
ATOM CB ASP D 567 7 3 9 23 844 757 I 00108 4 C
ATOM 16828 CG A D 567 17 240 22 590 62 589 1 00110 14 C
ATOM 16829 OD1 ASP D 567 1 943 22 505 63 617 1 00109 68 O
ATOM 16830 OD2 ASP D 567 6 473 21 684 62 208 I 00 0 0
ATOM 16831 TYR D 568 17 661 26 65 3 202 1 00106 86
ATOM 16832 CA TYR D 568 7 279 27 425 64 381 1 00103 4 c
ATOM 16833 c TYR D 568 18 481 28 045 65 102 1 00105 93 c
ATOM 16834 O TYR D 568 8 535 28 069 66 334 1 00103 46 0
ATOM 16835 CB TYR D 568 6 288 28 520 64 007 1 00100 47 c
ATOM 16836 CG TYR D 568 15 92 0 29 370 65 194 1 00 97 65 c
ATOM 16837 CD1 TYR D 568 15 28 865 66 204 I 00 93 49 c
ATOM 16838 CD2 TYR D 568 6 394 30 669 3 1 00100 43 c
ATOM 16839 CE1 TYR D 568 1 782 29 632 7 301 1 00 92 41 c
ATOM 16840 CE2 TYR D 568 068 3 44 7 66 4 3 I 00 97 8 c
ATOM 16841 CZ TYR D 568 15 260 30 922 67 402 1 00 92 89 c
ATOM 16842 OH TYR D 568 1 92 7 31 685 68 496 1 00 87 33 0
ATOM 16843 N PHE D 569 9 444 28 545 64 334 I 00105 50 N
ATOM 16844 CA PHE D 569 20 62 0 29 178 4 915 1 00102 96 c
ATOM 16845 C PHE D 569 748 28 7 65 156 1 00106 70 c
ATOM 16846 O PHE D 569 2 697 27 365 66 091 I 00101 65 0
ATOM 1 8 7 CB PHE D 569 21 100 30 305 4 005 1 00103 07 c
ATOM 16848 CG PHE D 569 19 98 7 3 183 63 487 1 00104 c
ATOM 16849 C D 2 PHE D 569 19 585 31 110 2 164 1 00102 06 c
ATOM 16850 CD1 PHE D 569 19 353 32 093 4 319 1 00108 38 c
ATOM 16851 CE2 P E D 569 8 567 3 92 3 61 677 1 00 99 52 c
ATOM 16852 CE1 PHE D 569 18 33 32 911 3 839 1 00105 3 c
ATOM 16853 C PHE D 569 7 940 32 820 2 515 I 00100 0 c
ATOM 16854 0 VAL D 578 21 695 33 90 56 72 6 1 00 92 0 0
ATOM 16855 VAL D 578 24 253 34 64 9 58 039 1 00 92 98

ATOM 16856 CA. VAL D 578 22 904 35 043 8 435 I 00 93 8 c
ATOM 16857 C VAL D 578 21 898 34 960 57 299 1 00 91 0 c
ATOM 68 8 CB VAL D 578 22 373 34 72 59 571 1 00 93 39 c
ATOM 16859 CGI VAL D 578 20 950 34 596 59 92 0 I 00 91 40 c
ATOM 1 860 CG2 VAL D 578 23 304 3 251 0 783 1 00 97 c
ATOM 168 61 O GLU D 579 8 575 36 738 57 524 1 00 90 0
ATOM 168 62 GLU D 57 9 21 247 36 074 56 994 1 00 92 99

ATOM 16863 CA GLU D 579 20 270 36 102 55 913 1 00 96 43 c
ATOM 16864 C GLU D 579 8 825 36 263 56 409 1 00 98 25 c
ATOM 168 65 CB GLU D 57 9 20 614 37 215 54 92 8 1 00 17 c
ATOM 16866 CG GLU D 579 2 472 36 755 3 769 I 00 99 c
ATOM 16867 C GLU D 579 20 742 36 856 52 443 1 0 0 77 c
ATOM 16868 OE1 GLU D 57 9 20 612 37 986 51 92 0 1 00116 95 0
ATOM 16869 OE2 GLU D 579 20 289 35 810 930 I 00113 2 0
ATOM 16870 O 1LE D 580 15 888 36 636 53 672 1 00 92 17 0
ATOM 16871 ILE D 580 1 882 3 848 55 563 1 00 97 44
ATOM 16872 CA LE D 580 6 460 3 876 55 892 I 00 90 37 C
ATOM 16873 C LE D 580 15 647 36 693 54 880 1 00 92 50 c
ATOM 16874 CB ILE D 580 881 34 458 55 959 1 00 91 56 c
ATOM 16875 CGI ILE D 580 6 798 33 548 56 777 I 00 94 39 c
ATOM 16876 CG2 ILE D 580 4 487 3 482 56 551 1 00 91 7 c
ATOM 16877 CD1 ILE D 580 6 955 33 98 58 222 1 00 98 27 c
ATOM 16878 O SER D 581 2 048 37 294 55 882 1 00 84 54 0
ATOM 16879 SEP. D 581 4 683 37 453 55 390 1 00 93 33
ATOM 16880 CA SER D 581 3 805 38 263 54 558 1 00 89 37 c
ATOM 16881 c SER D 581 2 337 37 947 54 880 1 00 84 76 c
ATOM 882 CB SER D 58 4 07 39 749 54 772 I 00 84 45 c



ATOM 1 6 8 8 3 OG SER D 5 8 1 1 3 5 8 5 4 0 5 4 4 5 3 7 2 3 1 0 0 8 3 8 9 O
ATOM 1 8 8 4 O GLY D 582 - 8 6 6 3 3 6 2 9 2 5 4 7 9 2 1 0 0 8 5 7 9 O
ATOM 1 8 8 5 GL D 582 1 1 4 8 .3 8 4 0 4 5 4 032 1 0 8 4 5 1
ATOM 1 6 8 8 6 CA GLY D 582 -- 9 9 9 7 3 8 2 0 9 5 2 6 4 1 0 0 8 1 4 6 c
ATOM 1 8 8 7 C GLY D 5 8 2 - 9 582 3 6 7 5 7 4 1 2 0 1 0 0 8 3 8 C
ATOM 1 8 8 8 O VAL D 5 8 3 1 0 7 7 .3 4 8 8 3 5 1 7 7 8 1 0 8 8 8 3 O
ATOM 1 6 8 8 9 VAL D 5 8 3 1 0 2 7 3 3 6 0 4 8 5 3 2 3 7 1 0 0 8 2 1 N
ATOM 1 6 8 9 0 CA. VAL D 5 8 3 0 0 2 4 3 4 6 3 3 2 9 7 5 1 0 0 8 7 C
ATOM 1 6 8 9 1 C VAL D 5 8 3 1 1 0 5 7 3 2 1 2 5 1 9 3 3 1 0 0 9 1 9 4 C
ATOM 1 6 8 92 CB VAL D 5 8 3 1 0 1 3 2 3 3 7 7 2 5 2 5 7 1 0 0 8 0 5 c
ATOM 1 6 8 9 3 CGI VAL D 5 8 3 1 5 5 3 3 3 7 4 3 5 4 7 4 8 1 0 0 8 7 5 c
ATOM 1 8 9 4 CG2 VAL D 5 8 3 6 1 0 3 2 3 7 4 5 4 0 2 4 1 0 0 8 5 3 4 c
ATOM 6 8 9 5 O GUI D 5 8 4 1 3 2 1 .3 .1 3 2 2 5 0 5 2 7 1 0 0 1 0 2 0 9 0
ATOM 1 6 8 9 6 GLU D 5 8 4 1 0 8 0 5 3 3 1 2 0 5 1 2 1 5 1 0 0 5 8 N
ATOM 1 6 8 9 7 CA GLU D 5 8 4 1 1 6 4 4 3 2 7 6 1 5 0 0 7 0 1 0 0 9 4 1 9 C
ATOM 1 8 9 8 C GL D 5 8 4 1 .33 5 3 1 3 9 7 5 0 1 9 1 1 0 9 7 8 4 c
ATOM 1 6 8 9 9 CB GLU D 5 8 4 1 0 8 0 8 3 2 8 0 3 4 8 7 9 4 1 0 0 5 8 8 c
ATOM 1 6 9 0 0 CG GLU D 5 8 4 0 2 5 3 3 4 1 7 9 4 8 4 6 5 1 0 0 7 .3 0 c
ATOM 1 9 0 1 C GL D 5 8 4 1 1 1 3 4 .3 4 9 4 6 4 7 5 0 7 1 0 9 5 5 9 c
ATOM 1 6 9 0 2 OE1 GLU D 5 8 4 1 0 5 8 4 3 6 9 7 4 6 6 7 1 1 0 0 9 4 9 3 0
ATOM 1 6 9 0 3 OE2 GLU D 5 8 4 2 3 7 2 3 4 7 9 3 4 7 5 8 4 1 0 0 9 6 8 0
ATOM 1 9 0 4 O ASP D 5 8 5 1 2 4 2 6 2 7 7 5 9 5 2 0 4 4 1 0 0 92 0 4 0
ATOM 1 6 9 0 5 ASP D 5 8 1 1 6 1 7 3 0 3 1 8 4 9 8 9 6 1 0 0 9 6 N
ATOM 1 6 9 0 6 CA A D 5 8 2 2 1 6 2 8 9 8 9 4 9 9 9 1 1 0 0 9 4 8 .3 C
ATOM 1 6 9 0 7 C ASP D 5 8 5 1 1 6 7 5 2 8 2 6 6 5 1 2 0 9 1 0 0 9 3 3 7 C
ATOM 6 9 0 8 CB ASP D 5 8 1 9 4 0 2 8 1 6 8 4 8 7 3 1 1 0 0 9 5 2 c
ATOM 1 6 9 0 9 CG A D 5 8 1 8 8 3 2 9 0 2 1 4 7 4 8 0 1 0 0 9 7 5 6 c
ATOM 1 6 9 1 0 OD1 ASP D 5 8 5 1 1 2 2 0 3 0 0 7 6 4 7 502 1 0 0 9 3 3 6 0
ATOM 6 9 1 1 OD2 ASP D 5 8 1 2 4 9 9 2 8 6 3 2 4 6 4 7 0 1 0 0 1 0 3 8 6 0
ATOM 1 6 9 1 2 O ARG D 5 8 6 -- 8 1 4 2 2 9 3 8 8 5 2 0 7 4 1 0 0 8 5 0 3 0
ATOM 1 6 9 1 3 ARG D 5 8 6 1 0 3 5 3 2 8 2 2 1 5 1 2 8 8 1 0 0 9 4 3 3 N
ATOM 1 9 1 4 CA ARG D 5 8 6 - 9 6 6 5 2 7 5 8 5 5 .3 9 4 1 0 9 1 4 1 C
ATOM 1 6 9 1 5 c ARG D 5 8 6 -- 8 5 5 5 2 8 5 1 0 5 2 8 3 3 1 0 0 8 7 9 2 c
ATOM 1 6 9 1 6 CB ARG D 5 8 6 - 9 1 0 6 2 6 2 2 1 5 .1 9 8 8 1 0 0 8 2 8 c
ATOM 1 6 9 1 7 O PHE D 5 8 7 - 5 4 8 8 2 7 3 4 3 5 3 5 1 1 0 7 8 3 0
ATOM 1 6 9 1 8 PHE D 5 8 7 -- 8 0 7 8 2 8 3 7 5 0 5 7 1 0 0 8 4 6 N
ATOM 1 6 9 1 9 CA. PHE D 5 8 - 6 9 0 7 2 9 0 1 4 502 1 0 0 8 6 .3 0 C
ATOM 1 6 9 2 0 C PHE D 5 8 7 - 5 6 6 0 2 8 5 5 7 5 3 7 7 7 1 0 0 8 9 9 C
ATOM 6 9 2 1 CB PHE D 5 8 7 - 6 7 2 4 2 8 9 4 2 5 6 0 8 1 0 0 8 8 6 0 c
ATOM 1 6 922 CG PHE D 5 8 7 - 7 7 1 1 2 9 7 5 2 5 6 8 1 4 1 0 0 8 0 8 c
ATOM 1 6 9 2 3 CD1 PHE D 5 8 7 6 9 0 3 1 1 3 3 5 6 7 6 8 1 0 0 8 5 8 c
ATOM 6 9 2 4 CD2 PHE D 5 8 7 - 8 6 5 4 2 9 1 2 9 5 7 6 4 1 0 0 8 9 4 8 c
ATOM 1 6 9 2 5 CE1 PHE D 5 8 7 -- 8 5 9 7 3 1 8 7 2 5 7 4 9 9 1 0 0 8 5 9 8 c
ATOM 1 6 9 2 6 CE2 PHE D 5 8 7 - 9 5 5 8 2 9 8 6 4 5 8 3 4 9 1 0 0 8 0 3 7 c
ATOM 1 6 9 2 7 C P E D 5 8 7 - 9 5 2 7 3 1 2 3 4 5 8 2 9 1 1 0 8 1 4 3 c
ATOM 1 6 9 2 8 O AS D 5 8 8 -- 1 8 8 5 2 7 5 2 9 5 3 3 6 9 1 0 0 7 5 6 5 0
ATOM 1 6 9 2 9 N ASM D 5 8 8 - 4 8 2 2 9 5 0 4 53 3 6 8 1 0 0 8 2 0 N
ATOM 1 9 3 0 CA AS D 5 8 8 - 3 5 0 0 2 9 2 1 5 5 7 8 9 1 0 7 9 4 1 C
ATOM 1 6 9 3 1 c ASN D 5 8 8 -- 2 5 7 2 2 8 4 7 3 5 3 7 5 4 1 0 0 7 7 2 3 c
ATOM 1 6 9 3 2 CB ASN D 5 8 8 - 2 8 2 3 0 1 2 3 4 7 1 0 0 75 2 9 c
ATOM 1 9 3 3 CG AS D 5 8 8 - 3 62 4 3 1 2 7 7 5 1 3 1 3 1 0 0 7 1 0 c
ATOM 1 6 9 3 4 OD1 ASN D 5 8 8 - 4 2 7 2 3 0 6 9 0 5 0 4 5 0 1 0 0 7 0 3 7 0
ATOM 1 6 9 3 5 ND2 ASN D 5 8 8 - .3 5 6 4 3 6 0 1 5 1 3 8 7 1 0 0 7 2 N
ATOM 1 6 9 3 6 O ALA D 5 8 9 - 3 5 2 4 2 6 9 4 0 5 6 6 4 5 1 0 0 7 8 4 3 0
ATOM 6 9 3 7 N ALA D 5 8 9 - 2 552 2 8 9 0 9 5 5 0 0 9 1 0 0 7 6 0 7 N
ATOM 1 6 9 3 8 CA ALA D 5 8 9 - .1 6 7 3 2 8 .31 5 6 0 1 2 1 0 0 7 6 1 C
ATOM 1 6 9 3 9 C ALA D 5 8 9 - 2 3 0 8 2 7 1 0 7 5 6 6 8 3 1 0 0 7 3 8 3 C
ATOM 6 9 4 0 CB ALA D 5 8 9 - 1 2 9 6 2 9 3 5 4 5 7 0 5 4 1 0 0 7 2 3 9 C
ATOM 1 6 9 4 1 O SER D 5 9 0 0 2 7 6 2 5 0 2 9 5 8 9 3 4 1 0 0 7 4 4 8 O
ATOM 1 6 9 4 2 SER D 5 9 0 - 1 4 7 6 2 6 2 7 9 5 7 3 0 5 1 0 0 7 2 N
ATOM 1 9 4 3 CA SER D 5 9 0 - 1 92 9 2 5 0 7 9 5 7 9 9 8 1 0 6 8 6 7 C
ATOM 1 6 9 4 4 c SER D 5 9 0 -- 0 8 6 8 2 4 5 8 4 5 8 9 6 9 1 0 0 7 3 2 c
ATOM 1 6 9 4 5 CB SER D 5 9 0 - 2 2 8 0 2 3 9 7 7 5 7 0 0 0 1 0 0 7 9 4 .1 c



ATOM 1 6 4 6 OG SER D 5 9 0 1 .. 3 3 7 2 3 . 92 5 5 5 . 9 4 1 1 .. 0 0 8 0 .. 1 5 O
ATOM 1 6 9 4 7 LEU D 5 9 1 ., 2 5 1 2 3 . 6 5 9 5 9 ., 8 4 0 1 ,. 0 0 7 6 .. 9 5
ATOM 1 9 4 8 CA LE D 5 9 1 0 .. 3 4 4 2 3 ., 4 8 6 0 . 8 5 5 ,. 0 0 7 6 ,. 4 7 C
ATOM 1 6 9 4 9 c LEU D 5 9 1 0 .. 1 5 9 2 1 . 7 4 9 6 0 . 5 1 3 1 .. 0 0 8 2 .. 8 7 c
ATOM 1 6 9 5 0 O LEU D 5 9 1 0 ,, 082 2 0 . 8 3 5 6 1 ., 3 4 5 ,. 0 0 8 3 ., 7 0
ATOM 1 9 5 1 CB LEU D 5 9 1 1 .. 0 3 0 2 3 ., 3 3 6 2 . 2 8 ,. 0 0 7 8 ,. 8 1 c
ATOM 1 6 9 5 2 CG LEU D 5 9 1 1 .. 5 0 3 2 4 ., 5 0 0 6 2 . 7 1 5 1 ,. 0 0 8 6 ,. 2 4 c
ATOM 1 6 9 5 3 GDI LEU D 5 9 1 2 ,, 0 5 6 2 4 . 3 9 1 6 4 ., 1 2 8 1 ,. 0 0 8 8 .. 8 5 c
ATOM 1 6 9 5 4 CD2 LEU D 5 9 1 0 .. 3 7 4 2 5 . 5 3 1 6 2 . 6 4 7 1 ,. 0 0 8 0 .. 5 5 c
ATOM 1 6 9 5 5 GLY D 2 0 .. 682 2 1 ., 5 9 8 5 9 . 2 9 6 1 ,. 0 0 7 5 ,. 8 7
ATOM 1 6 9 5 6 CA GLY D 5 2 ,, 6 1 2 0 . .31 8 5 8 ., 802 I ,. 0 0 7 9 .. 5 5 C
ATOM 1 6 9 5 7 C GLY D 5 9 2 1 . 92 2 1 9 . 4 7 9 5 9 . 8 1 1 1 ,. 0 0 7 7 .. 5 9 C
ATOM 6 9 5 8 O GLY D 5 9 2 . 5 3 1 1 8 ., 3 5 7 6 0 . 1 0 3 1 ,. 0 0 7 9 ,. 4 9 O
ATOM 1 6 9 5 9 THR D 5 9 3 2 . 9 8 8 2 0 . 0 4 4 6 0 . 3 6 5 1 .. 0 0 7 6 .. 9 9
ATOM 1 6 9 6 0 CA TH D 5 9 3 3 ,, 8 7 1 1 9 . 3 2 6 6 1 ., 2 7 3 1 ,. 0 0 7 4 .. 1 4 C
ATOM 1 6 9 6 1 C THR D 5 9 3 3 .. 1 8 0 1 8 ., 9 0 7 6 2 . 5 6 2 1 ,. 0 0 7 7 ,. 8 4 C
ATOM 1 6 9 62 O THR D 5 9 3 3 . 5 1 1 1 7 . 882 6 3 . 1 4 6 1 .. 0 0 7 9 .. 3 8 O
ATOM 1 6 9 6 3 CB THR D 5 9 3 ,, 0 9 4 2 0 . 1 8 4 6 1 ., 62 8 1 ,. 0 0 75 .. 3 .3 C
ATOM 1 6 9 6 4 OG1 T R D 5 9 3 5 . 6 0 3 2 0 ., 8 0 3 6 0 . 4 4 0 1 ,. 0 0 7 4 , O
ATOM 1 6 9 6 5 CG2 THR D 5 9 3 6 . 1 8 7 1 9 ., 3 4 4 6 2 . 2 7 9 1 ,. 0 0 7 4 ,. 1 6 c
ATOM 1 6 9 6 6 N TYR D 5 9 4 2 ,, 2 2 5 1 9 . 7 0 5 6 3 ., 0 1 5 1 ,. 0 0 78 .. 9 .3 N
ATOM 1 6 9 6 7 CA TYR D 5 9 4 1 . 4 7 9 1 9 . 3 6 4 6 4 . 2 1 6 1 ,. 0 0 8 1 .. 0 0 C
ATOM 1 6 9 6 8 c TYR D 5 9 4 0 . 6 6 2 1 8 ., 0 8 0 6 3 . 9 9 9 1 ,. 0 0 8 3 ,. 5 5 c
ATOM 1 6 9 6 9 0 YR D 5 9 4 0 ,, 6 7 9 7 . 1 7 5 6 4 ., 8 3 9 I ,. 0 0 8 4 .. 1 9 0
ATOM 1 6 9 7 0 CB TYR D 5 9 4 0 . 5 8 3 2 0 . 5 3 4 6 4 . 6 1 9 1 ,. 0 0 8 1 .. 6 6 c
ATOM 6 9 7 1 CG TYR D 5 9 4 0 . 3 2 5 2 0 ., 2 9 4 6 5 . 8 0 7 1 ,. 0 0 8 2 ,. 7 c
ATOM 1 6 9 7 2 CD1 YR D 5 9 4 0 ,, 0 9 0 2 0 . 6 0 8 6 7 ., 0 9 7 I ,. 0 0 8 3 .. 3 7 c
ATOM 1 6 9 7 3 CD2 TYR D 5 9 4 ., 6 1 8 1 9 . 7 9 2 6 5 ., 6 3 3 1 ,. 0 0 8 3 .. 6 3 c
ATOM 6 9 7 4 C TYR D 5 9 4 0 . 7 4 7 2 0 ., 4 1 5 6 8 . 1 9 0 1 ,. 0 0 8 4 ,. 0 5 c
ATOM 1 6 9 7 5 CE2 TYR D 5 9 4 2 . 4 6 4 1 9 . 5 8 9 6 6 . 7 1 5 1 .. 0 0 8 6 .. 5 6 c
ATOM 1 6 9 7 6 C TYR D 5 9 4 2 ., 0 2 3 1 9 . 9 0 6 6 7 ., 9 9 2 1 ,. 0 0 9 0 .. 1 7 c
ATOM 1 6 9 7 7 OH TYR D 5 9 4 2 . 8 5 4 1 9 ., 7 1 2 6 9 . 0 7 4 1 ,. 0 0 8 9 ,. 5 5 0
ATOM 1 6 9 7 8 H S D 5 9 5 0 . 0 3 6 1 7 . 9 9 6 6 2 . 8 6 9 1 .. 0 0 8 0 .. 9 0
ATOM 1 6 9 7 9 CA. HI S D 5 9 5 0 ,, 802 1 6 . 7 9 6 6 2 ., 5 3 4 1 ,. 0 0 8 2 .. 7 6 c
ATOM 1 6 9 8 0 C H S D 5 9 5 0 . 0 9 8 1 5 ., 6 0 4 6 2 . 1 9 9 1 ,. 0 0 8 3 ,. 9 7 c
ATOM 1 6 9 8 1 O H S D 5 9 5 0 . 2 2 1 4 ., 4 7 5 6 2 . 5 6 3 1 ,. 0 0 8 6 ,. 0 4 0
ATOM 1 6 9 8 2 CB HI S D 5 9 5 ,, 7 4 8 7 . 0 6 7 6 1 ., 3 6 3 1 ,. 0 0 8 2 .. 0 c
ATOM 1 9 8 3 CG I S D 5 9 5 2 . 9 4 0 1 7 . 8 9 1 6 1 . 7 3 0 1 ,. 0 0 8 7 .. 3 4 c
ATOM 6 9 8 4 D1 H D 5 9 5 4 . 1 6 4 1 7 ., 7 4 5 6 1 . 1 2 1 ,. 0 0 9 4 ,. 4 9
ATOM 1 6 9 8 5 CD2 H S D 5 9 5 3 ,, 0 9 7 8 . 8 7 4 6 2 ., 6 4 6 I ,. 0 0 8 6 .. 9 2 c
ATOM 1 9 8 6 CEl HI S D 5 9 5 5 ,, 0 2 2 1 8 . 6 0 3 6 1 ., 6 3 3 1 ,. 0 0 9 1 .. 5 8 c
ATOM 6 9 8 7 E 2 H D 5 9 5 4 . 4 0 0 1 9 ., 3 0 0 6 2 . 5 6 6 1 ,. 0 0 9 1 ,. 4 6
ATOM 1 6 9 8 8 ASP D 5 9 6 1 . 2 0 0 1 5 . 8 5 4 6 1 . 4 8 9 1 .. 0 0 8 1 .. 8 1
ATOM 1 6 9 8 9 CA ASP D 5 9 6 2 ., 2 1 2 1 . 8 2 2 6 1 ., 2 4 3 1 ,. 0 0 8 3 .. 1 7 c
ATOM 1 6 9 9 0 C AS D 5 9 6 2 . 62 2 1 4 ., 7 5 6 2 . 5 4 2 1 ,. 0 0 8 4 ,. 5 5 c
ATOM 1 6 9 9 1 O ASP D 5 9 6 2 . 5 8 7 1 2 . 9 5 7 6 2 . 6 8 7 1 .. 0 0 9 1 .. 3 4 0
ATOM 1 6 9 92 CB ASP D 5 9 6 3 ,, 4 6 7 1 5 . .3 9 3 6 0 ., 5 8 0 1 ,. 0 0 7 9 .. 2 0 c
ATOM 1 6 9 9 3 CG AS D 5 9 6 3 . 2 7 5 1 5 ., 682 5 . 1 2 0 1 ,. 0 0 7 8 ,. 8 7 c
ATOM 1 6 9 9 4 OD2 ASP D 5 9 6 4 . 0 0 1 1 6 ., 5 6 1 5 8 . 5 9 3 1 ,. 0 0 7 4 ,. 3 8 0
ATOM 1 6 9 9 5 OD1 ASP D 5 9 6 2 ,, 3 9 2 1 5 . 0 3 9 5 8 ., 5 0 5 1 ,. 0 0 7 9 .. 8 7 0
ATOM 1 6 9 9 6 LEU D 5 9 7 3 . 0 1 6 1 5 . 0 1 5 6 3 . 4 8 5 1 ,. 0 0 8 3 .. 5 7
ATOM 1 6 9 9 7 CA LEU D 5 9 7 3 . 5 2 9 4 ., 5 4 9 6 4 . 7 5 2 1 ,. 0 0 8 4 ,. 8 4 c
ATOM 1 6 9 9 8 C LEU D 5 9 7 2 ,, 4 2 4 3 . 9 8 9 6 5 ., 6 3 8 I ,. 0 0 8 8 .. 1 8 c
ATOM 1 6 9 9 9 O LEU D 5 9 7 2 . 6 7 0 1 3 . 0 9 9 6 6 . 4 4 9 1 ,. 0 0 9 1 .. 0 1 0
ATOM 7 0 0 0 CB LEU D 5 9 7 4 . 2 7 1 5 ., 6 8 6 6 5 . 4 4 9 1 ,. 0 0 8.3 ,. 7 3 c
ATOM 1 7 0 0 1 CG LEU D 5 9 7 5 ,, 5 6 3 6 . 0 5 3 6 4 ., 7 9 I ,. 0 0 8 1 .. 8 9 c
ATOM 1 7 0 0 2 CD1 LEU D 5 9 7 ., 1 5 4 1 7 . 3 2 4 6 5 ., 2 7 5 1 ,. 0 0 7 9 .. 2 7 c
ATOM 7 0 0 3 CD2 LEU D 5 9 7 6 . 5 7 0 1 4 ., 9 4 6 4 . 7 9 9 1 ,. 0 0 7 9 ,. 3 2 c
ATOM 1 7 0 0 4 LEU D 5 9 8 1 . 2 0 4 1 4 . 4 8 8 6 5 . 4 6 9 1 .. 0 0 8 7 .. 1 9
ATOM 1 7 0 0 5 CA LEU D 5 9 8 0 ,, 0 7 2 1 3 . 9 9 4 6 6 ., 2 5 6 1 ,. 0 0 92 .. 5 1 c
ATOM 1 7 0 0 6 C LEU D 5 9 8 0 . 1 5 2 1 2 ., 502 6 5 . 9 9 1 1 ,. 0 0 8 7 ,. 8 6 c
ATOM 1 7 0 0 7 O LEU D 5 9 8 0 . 5 3 5 1 1 . 7 6 0 6 6 . 8 8 8 1 .. 0 0 8 8 .. 1 2 0
ATOM 1 7 0 0 8 CB LEU D 5 9 8 ,, 2 0 1 1 4 . 8 0 0 6 5 ., 9 5 0 1 ,. 0 0 9 0 .. 2 2 c



ATOM 17009 CG LEU D 598 --2 272 1 987 7 029 1 00 83 55 c
ATOM 17010 GDI LEU D 598 -3 343 15 911 66 507 1 00 85 58 C
ATOM 17011 CD2 LE D 598 -2 901 3 676 67 463 1 0 9 67 c
ATOM 17012 LYS D 599 0 092 12 055 4 766 1 00 87 76
ATOM 17013 CA. LYS D 599 0 043 0 62 64 506 I 00 93 95 C
ATOM 17014 C LYS D 599 1 271 9 933 099 1 0 88 99 C
ATOM 17015 O LYS D 599 1 1 8 860 65 680 1 00 0 47 O
ATOM 17016 CB LYS D 599 -0 062 0 3 63 005 I 00 92 0 c
ATOM 17017 CG LYS D 599 -0 028 8 810 62 68 1 00 92 80 c
ATOM 17018 CD LYS D 599 --0 418 8 519 61 241 1 00 88 06 c
ATOM 17019 CE LYS D 599 -1 851 8 950 60 972 I 00 8 52 c
ATOM 17020 Z LYS D 599 -2 221 8 803 59 536 1 00 94 44
ATOM 7021 LE D 600 2 430 0 573 64 973 1 00 89 23
ATOM 17022 CA LE D 600 3 711 9 958 65 336 1 00 1 07 c
ATOM 17023 C ILE D 600 3 854 9 693 66 840 1 00 90 56 C
ATOM 17024 O ILE D 600 4 559 8 774 67 238 1 0 9 32 O
ATOM 17025 CB ILE D 600 4 913 10 833 4 845 1 00 0 38 c
ATOM 17026 CGI ILE D 600 4 891 0 974 63 3 6 I 00 8 23 c
ATOM 17027 CG2 ILE D 600 6 259 0 272 318 1 0 86 8 c
ATOM 17028 CD1 ILE D 600 6 11 0 411 62 606 1 00 91 13 c
ATOM 17029 N ILE D 601 3 81 0 469 67 684 I 00 73 N
ATOM 17030 CA ILE D 601 3 337 10 264 69 126 1 00 92 53 C
ATOM 17031 c ILE D 601 2 024 0 314 69 908 1 00 3 3 c
ATOM 17032 0 ILE D 601 2 015 0 1 7 31 I 00 3 68 0
ATOM 17033 CB ILE D 601 4 313 11 298 69 730 1 00 93 72 c
ATOM 17034 CGI ILE D 60 4 367 2 554 68 854 1 00 92 00 c
ATOM 17035 CG2 ILE D 601 5 705 0 690 69 875 I 00 91 2 c
ATOM 17036 CD1 ILE D 601 5 375 13 589 69 296 1 00 94 23 c
ATOM 17037 LYS D 602 0 926 0 549 69 193 1 00 93 53
ATOM 17038 CA LYS D 602 --0 392 10 756 69 799 1 00 2 c
ATOM 17039 C LYS D 602 -0 332 11 909 70 8 1 00101 78 c
ATOM 17040 O LYS D 602 -0 343 3 080 70 417 1 0 99 50 0
ATOM 17041 CB LYS D 602 --0 901 9 471 70 454 1 00 8 20 c
ATOM 17042 CG LYS D 602 -0 579 8 196 69 674 I 00 94 33 c
ATOM 17043 C LYS D 602 -1 025 8 281 68 222 1 0 93 73 c
ATOM 17044 CE LYS D 602 --2 528 8 457 68 091 1 00 3 38 c
ATOM 17045 LYS D 602 -2 955 8 279 66 673 I 00 93 3 N
ATOM 17046 O A D 603 0 431 14 857 73 185 1 00 94 23 0
ATOM 17047 ASP D 603 -0 283 564 72 105 1 00101 32

ATOM 17048 CA A D 603 -0 025 2 497 73 217 I 00 45 c
ATOM 17049 C ASP D 603 -0 403 13 974 73 005 1 00 94 7 c
ATOM 17050 CB ASP D 603 1 460 2 420 73 585 1 00 90 78 c
ATOM 17051 CG ASP D 603 1 683 12 397 75 077 1 00 5 18 c
ATOM 17052 OD1 ASP D 603 0 818 12 932 75 804 1 00 95 0
ATOM 17053 OD2 AS D 603 2 714 839 75 523 1 0 95 51 0
ATOM 17054 O LYS D 60 --1 714 17 835 73 132 1 00 0 92 0
ATOM 17055 N LYS D 604 -.1 657 4 246 72 653 I 00 95

ATOM 17056 CA LYS D 604 -2 060 5 606 72 277 1 0 97 6 c
ATOM 17057 c LYS D 604 --1 801 631 73 390 1 00 94 46 c
ATOM 17058 CB LYS D 604 -3 540 644 7 873 I 00 92 66 c
ATOM 17059 CG LYS D 604 -3 927 16 913 71 127 1 00 91 07 c
ATOM 17060 CD LYS D 604 --5 426 7 176 1 157 1 00 91 73 c
ATOM 17061 CE LYS D 604 -5 736 8 597 70 697 I 00 8 66 c
ATOM 17062 NZ LYS D 604 -5 000 19 598 71 524 1 00 90 11

ATOM 17063 O ASP D 605 0 306 8 8 9 75 402 1 00 90 58 0
ATOM 17064 N A D 60 -1 682 6 149 74 622 I 00 2 84 N
ATOM 17065 CA ASP D 60 -1 244 16 997 75 723 1 00 93 7 c
ATOM 170 66 C ASP D 605 0 125 7 595 75 406 1 00 93 74 c
ATOM 17067 CB ASP D 605 --1 183 1 202 77 030 1 00 2 34 c
ATOM 17068 CG ASP D 60 -2 534 16 063 77 690 1 00 96 36 c
ATOM 17069 OD1 AS D 605 -3 304 7 046 77 680 1 00103 48 0
ATOM 17070 OD2 ASP D 605 --2 831 1 971 78 218 1 00100 82 0
ATOM 17071 O PHE D 606 3 5 8 8 965 73 863 I 00 80 95 0



ATOM 17072 PHE D 606 1 .071 16. 703 75. 121 1 ..00 90..98 M
ATOM 17073 CA FHE D 606 2 .,462 17 ..048 74 .,854 1 ,.00 84 ..06 C
ATOM 17074 C PHE D 606 2 ..645 18.,106 73..761 1 ,.00 83,.47 C
ATOM 17075 CB PHE D 606 3 .224 15. 779 74 .473 1 ..00 84 ..03 c
ATOM 17076 CG PHE D 606 4 ,,689 15. 967 74 .,405 1 ,.00 77 .,51 c
ATOM 17077 CD2 PHE D 606 5 ..298 16.,299 73..213 1 ,.00 77 ,,92 c
ATOM 17078 CD1 PHE D 606 5 ..460 15.,826 '7 ..537 1 ,.00 74 ,.92 c
ATOM 1707 9 CE2 PHE D 606 6 ,,655 16. 488 73 .,153 1 ,.00 76.,49 c
ATOM 17080 CE1 PHE D 606 6 .816 16. 014 75. 490 1 ,.00 75..89 c
ATOM 17081 C PHE D 606 7 ..420 16.,344 74 ..295 1 ,.00 76 ,.69 c
ATOM 17082 O L D 607 1 ,,744 21..299 71 .,188 1 ,.00 86..79 0
ATOM 17083 LE D 607 1 .822 18. 033 72. 720 1 ,.00 85..30 M
ATOM 17084 CA L D 607 .922 18.,938 7 .573 1 ,.00 8 ,. 7 C
ATOM 17085 c LEU D 607 1 .432 20. 338 71 .901 1 ..00 89..04 c
ATOM 17086 CB LEU D 607 1 .,118 18..400 70 .,384 1 ,.00 89..16 c
ATOM 17087 CG LEU D 607 1 ..755 17 .,461 69...35 9 1 ,.00 81 ,,37 c
ATOM 17088 CD1 LEU D 607 2 .238 16. 179 70. 012 1 ..00 85..96 c
ATOM 17089 CD2 LEU D 607 0 ,,757 17 .146 68.,251 1 ,.00 86.,94 c
ATOM 17090 O AS D 608 0 ..998 23.,563 74 ..595 1 ,.00 83,.97 0
ATOM 17091 ASP D 608 0 ..638 20.,438 2 ..967 1 ,.00 90,.56 M
ATOM 17092 CA. ASP D 608 0 ,,067 .707 73 .,396 1 ,.00 85.,03 C
ATOM 17093 C A D 608 0 .890 22. 338 74 .517 1 ,.00 83..43 C
ATOM 17094 CB ASP D 608 --1 ..384 21.,513 73..849 1 ,.00 85,.97 c
ATOM 17095 CG A D 608 -2,,316 21..149 72.,704 1 ,.00 88..25 c
ATOM 17096 OD2 ASP D 608 -3. 542 21. 069 72. 934 1 ,.00 89..43 0
ATOM 170 97 OD1 ASP D 608 - .826 20.,932 7 .578 1 ,.00 89 ,.55 0
ATOM 17098 O ASM D 609 4 ,,506 .476 75.,846 1 ,.00 80..01 0
ATOM 17099 ASM D 609 1 .,467 21 ..506 7 .,381 1 ,.00 78..47 M
ATOM 17100 CA A.SM D 609 2 .254 22.,008 76.510 1 ,.00 79 ,.90 C
ATOM 17101 c ASM D 609 3 .381 22. 92 4 76. 062 1 ..00 78..76 c
ATOM 17102 CB ASM D 609 2 .,832 20..848 77 .,329 1 ,.00 78..25 c
ATOM 17103 CG AS D 609 3 ..633 21.,314 78..542 1 ,.00 77 ,.39 c
ATOM 17104 OD1 ASM D 609 3 .659 22. 502 78. 875 1 ..00 79..84 0
ATOM 17105 D2 ASM D 609 4 ,,27 6 20. 367 79.,219 1 ,.00 74 .,29 M

ATOM 17106 O GLU D 610 6 ..326 25.,843 75..918 1 ,.00 80,.55 0
ATOM 17107 GLU D 610 3 ..077 24.,213 '7 ..963 1 ,.00 78,.61 M
ATOM 17108 CA. GLU D 610 4 ,,040 25. 223 7 .,539 1 ,.00 80.,31 C
ATOM 17109 C GLU D 610 5 .377 25. 159 76. 292 1 ,.00 77 ..58 C
ATOM 7 0 CB GLU D 6 0 3 .425 26.,62 4 7 .684 1 ,.00 75 ,.97 C
ATOM 17111 O GLU D 611 8 ,,861 23..282 77 .,278 1 ,.00 77 ..23 O
ATOM 17112 GLU D 611 5 ,,458 24 ..346 77 .,341 1 ,.00 75..69 M
ATOM 7 3 CA GLU D 6 1 6 .736 24.,105 78 .006 1 ,.00 79 ,.21 C
ATOM 17114 c GLU D 611 7 .645 23. 237 77 .139 1 ..00 78..05 c
ATOM 17115 CB GLU D 611 .,530 23. 447 79.,375 1 ,.00 80..70 c
ATOM 17116 O AS D 612 ..260 21.,535 73..494 1 ,.00 78,.39 0
ATOM 17117 ASM D 612 7 .043 22. 460 76. 240 1 ..00 79..26 M
ATOM 17118 CA. ASM D 612 7 ,,773 .525 7 .,378 1 ,.00 77 .,49 C
ATOM 17119 C ASK D 612 8 ..415 22.,157 74 ..143 1 ,.00 78,.47 C
ATOM 17120 CB ASM D 612 6 ..843 20.,404 74 ..901 1 ,.00 74 ,.15 c
ATOM 17121 CG ASM D 612 6 ,,342 19. 529 7 .,029 1 ,.00 74 .,62 c
ATOM 17122 OD1 AS D 612 7 .042 19. 291 77 .014 1 ,.00 75..24 0
ATOM 17123 D2 ASM D 612 5 ..125 19.,025 7 ..879 1 ,.00 75,.4 7 ' M
ATOM 17124 O GLU D 613 10,,144 23..617 70.,978 1 ,.00 78..68 O
ATOM 17125 GLU D 613 8 .004 23. 381 73. 818 1 ,.00 80..12 M
ATOM 17126 CA GLU D 6 3 8 .384 24.,027 72 .557 1 ,.00 83 ,.07 C
ATOM 17127 C GLU D 613 9 ,,848 23..848 72.,149 1 ,.00 81 ..09 C
ATOM 17128 CB GLU D 613 8 ,,073 25..521 72.,618 1 ,.00 81 ..88 C
ATOM 17129 CG GLU D 6 3 6 .590 2 .,832 72 .643 1 ,.00 84 ,.62 C
ATOM 17130 CD GLU D 613 6 .306 27. 262 72. 239 1 ..00 89..51 c
ATOM 17131 OE1 GLU D 613 7 .,269 28..067 72.,197 1 ,.00 92 ..29 0
ATOM 17132 OE2 GLU D 613 5 ..128 27.,573 71 ..950 1 ,.00 89,.23 0
ATOM 17133 ASP D 614 10. 754 23. 950 73. 113 1 ..00 77 ..95 M
ATOM 17134 CA. ASP D 614 12,,173 23 .860 72.,815 1 ,.00 82 .,02 C



ATOM 17135 c ASP D 614 2 538 22 541 72 150 1 00 79 20 c
ATOM 17136 O ASP D 614 12 982 22 545 7 004 1 00 78 O
ATOM 17137 CB AS D 614 3 002 24 065 74 0 1 0 84 96 c
ATOM 17138 CG ASP D 614 13 169 25 527 74 421 1 00 88 51 c
ATOM 17139 OD1 ASP D 614 4 9 26 74 020 I 00 86 0
ATOM 17140 OD2 AS D 614 2 259 26 096 75 066 1 0 95 0 0
ATOM 17141 ILE D 615 12 333 21 420 2 839 1 00 80 22
ATOM 17142 CA. LE D 615 2 7 20 120 72 278 I 00 77 79 C
ATOM 17143 C LE D 615 11 886 19 800 71 017 1 00 75 29 C
ATOM 17144 O ILE D 615 12 349 19 064 70 152 1 00 74 62 O
ATOM 17145 CB ILE D 6 2 598 8 964 73 339 I 00 75 99 c
ATOM 17146 CGI ILE D 615 13 103 17 609 72 784 1 00 76 1 c
ATOM 17147 CG2 ILE D 615 177 8 853 73 874 1 00 74 c
ATOM 17148 CD1 ILE D 615 14 642 17 472 72 608 1 00 72 93 c
ATOM 17149 LEU D 616 0 693 20 376 70 874 1 00 72 3
ATOM 17150 CA LE D 6 6 9 942 20 69 69 636 1 0 69 0 C
ATOM 17151 c LEU D 61 10 588 20 904 8 463 1 00 71 10 c
ATOM 71 2 O LEU D 6 6 0 544 20 435 67 332 I 00 68 78 0
ATOM 17153 CB LEU D 6 6 8 488 20 609 69 788 1 0 74 20 c
ATOM 17154 CG LEU D 6 7 634 19 703 70 675 1 00 77 24 c
ATOM 17155 CD1 LEU D 6 6 6 165 19 992 70 482 I 00 7 73 c
ATOM 17156 CD2 LEU D 616 7 936 18 249 70 369 1 00 76 39 c
ATOM 17157 GLU D 617 11 190 22 057 68 735 1 00 72 66
ATOM 17158 CA GLU D 6 7 936 777 67 710 I 00 45 C
ATOM 17159 C GLU D 617 13 254 22 068 67 418 1 00 69 78 C
ATOM 17160 O GLU D 617 3 645 2 925 66 271 1 00 70 O
ATOM 17161 CB GLU D 6 7 2 203 24 225 68 38 I 00 73 75 C
ATOM 17162 CG GLU D 617 11 000 25 154 7 994 1 00 72 7 c
ATOM 17163 CD GLU D 617 0 476 25 220 66 566 1 00 74 46 c
ATOM 17164 OE1 GLU D 617 11 282 25 051 65 617 1 00 79 01 0
ATOM 17165 OE2 GLU D 617 9 255 25 434 66 381 1 00 70 26 0
ATOM 17166 AS D 618 3 92 8 2 629 68 472 1 0 67 43
ATOM 17167 CA ASP D 618 15 174 20 904 8 362 1 00 26 c
ATOM 17168 C ASP D 6 8 4 975 19 622 67 5 I 00 35 c
ATOM 17169 O AS D 618 8 9 45 66 877 1 0 66 96 0
ATOM 17170 CB ASP D 618 15 716 20 604 69 762 1 00 70 28 c
ATOM 17171 CG ASP D 6 8 637 19 395 69 80 I 00 75 2 c
ATOM 17172 OD2 ASP D 618 17 875 19 579 69 761 1 00 73 3 0
ATOM 17173 OD1 ASP D 6 8 6 117 8 261 69 906 1 00 78 28 0
ATOM 17174 N ILE D 6 3 771 082 67 591 I 00 66 09 N
ATOM 17175 CA ILE D 619 3 498 17 867 66 861 1 00 7 8 c
ATOM 17176 C ILE D 6 3 223 8 79 65 390 1 00 67 58 c
ATOM 17177 O ILE D 619 13 806 17 565 4 503 1 00 20 0
ATOM 17178 CB ILE D 619 12 333 17 099 7 503 1 00 08 c
ATOM 17179 CGI ILE D 6 9 2 863 6 244 68 659 1 0 70 96 c
ATOM 17180 CG2 ILE D 619 11 649 1 210 66 503 1 00 71 83 c
ATOM 17181 CD1 ILE D 619 780 581 69 464 I 00 65 8 c
ATOM 17182 VAL D 62 0 2 366 9 56 124 1 0 69 34

ATOM 17183 CA VAL D 62 0 12 065 19 511 63 744 1 00 4 63 c
ATOM 17184 C VAL D 620 3 315 20 075 63 072 I 00 63 c
ATOM 17185 O VAL D 62 0 13 472 19 981 61 862 1 00 64 00 0
ATOM 17186 CB VAL D 62 0 10 902 20 498 63 673 1 00 0 02 c
ATOM 17187 CGI VAL D 62 0 0 572 20 861 62 231 I 00 64 25 c
ATOM 17188 CG2 VAL D 62 0 9 695 19 879 327 1 00 66 59 c
ATOM 17189 LEU D 62 4 223 20 62 8 63 864 1 00 62 8

ATOM 17190 CA LEU D 621 5 493 21 096 63 335 I 00 3 44 c
ATOM 17191 C LEU D 621 346 19 92 4 62 816 1 00 71 44 c
ATOM 7 2 O LEU D 62 6 808 923 667 1 00 70 07 0
ATOM 17193 CB LEU D 621 16 267 21 857 4 398 1 00 3 36 c
ATOM 17194 CG LEU D 621 7 539 22 527 3 902 1 00 64 09 c
ATOM 17195 C LEU D 62 7 150 23 702 3 033 1 0 66 76 c
ATOM 17196 C D 2 LEU D 621 18 384 22 975 65 061 1 00 3 19 c
ATOM 17197 N TH.R D 622 562 8 936 63 674 I 00 68 23



ATOM 17198 CA THR D 622 17 ..330 17 ..748 63..299 1 ,.00 68..42 c

ATOM 17199 C TH D 622 16,,74 9 17 ..066 62,,053 1 ,,00 67 ..12 C

ATOM 17200 O THR D 622 17 ..477 16,,745 61..12 0 1 ,.00 72 ,.61 0
ATOM 17201 CB THR D 622 17 ..390 16..741 64..470 1 ,.00 63..24 c

ATOM 17202 OG1 THR D 622 18,,235 1 .263 65,,505 1 ,,00 62 .,92 0
ATOM 17203 CG2 THR D 622 17 ..933 15,,400 64..005 1 ,.00 76,.41 c
ATOM 17204 LEU D 62 3 15..436 16,,87 3 62..032 1 ,.00 65,.03

ATOM 17205 CA. LEU D 623 14 ,,762 16. 248 60,,897 1 ,,00 70.,22 C

ATOM 17206 C LE D 62 3 14 ..918 17 ..00 9 59..579 1 ,.00 69..29 C

ATOM 172 07 O LEU D 62 3 14 ..695 16,,452 58..511 1 ,.00 72 ,.62 0
ATOM 17208 CB LEU D 62 3 13,,268 16..094 61,,189 1 ,.00 71 ..4.3 c
ATOM 17209 CG LEU D 62 3 12..876 15..302 62..431 1 ,.00 72 ..33 c
ATOM 17210 GDI LEU D 62.3 1 .369 15,,21 62. 524 1 ,.00 70 ,.77 c
ATOM 17211 CD2 LEU D 62 3 13..511 13..922 62..405 1 ,.00 71 ..63 c

ATOM 17212 THR D 624 15,,270 18..286 59,,64 9 1 ,,00 67 ..16

ATOM 17213 CA THR D 62 4 15..404 19,,082 58..443 1 ,.00 61 ,.80 C

ATOM 17214 c THR D 62 4 16..874 19..211 58..045 1 ,.00 66..10 c

ATOM 17215 0 T R D 624 17 ,,185 19. 533 56,,906 1 ,,00 72 .,30 0
ATOM 17216 CB T R D 62 4 14 ..778 20,,47 6 58..623 1 ,.00 66,.11 c
ATOM 17217 OG1 THR D 62 4 13..503 20,,355 59..268 1 ,.00 61 ,.88 0
ATOM 17218 CG T R D 624 14 ,,572 .139 57 ,,287 1 ,,00 64 .,92 c
ATOM 17219 LEU D 62 5 17 ..771 18..917 58..981 1 ,.00 67 ..62

ATOM 17220 CA LEU D 62 5 19..208 19,,064 58..781 1 ,.00 65,.88 c

ATOM 17221 C LEU D 62 5 19,,888 17 ..799 58,,22 4 1 ,.00 68..01 c
ATOM 17222 O LEU D 62 5 20..860 17 ..892 57..460 1 ,.00 64 ..11 0
ATOM 17223 CB LEU D 62 5 19. 863 19,,464 60. 101 1 ,.00 61 ,.08 c
ATOM 17224 CG LEU D 62 5 20,,914 2 0 ..575 60,,171 1 ,.00 63..40 c
ATOM 17225 CD1 LEU D 625 20,,604 2 1 ..765 59,,282 1 ,,00 63..97 c
ATOM 17226 CD2 LEU D 62 5 .012 21,,047 61. 606 1 ,.00 61 ,.56 c
ATOM 17227 PHE D 62 6 19..393 16..623 58..60 9 1 ,.00 68..16

ATOM 17228 CA FHE D 62 6 20,,008 15..359 58,,183 1 ,,00 65..07 c
ATOM 17229 C PHE D 62 6 1 ..037 14 ,,440 57..468 1 ,.00 71 ,.36 c
ATOM 17230 O PHE D 62 6 17 ..82 0 14 ..568 57..60 6 1 ,.00 72 ..57 0
ATOM 172 31 CB PHE D 626 20,,596 14 .604 59,,37 3 1 ,,00 .,41 c
ATOM 17232 CG P E D 62 6 21..42 4 15,,452 60..273 1 ,.00 62 ,.54 c
ATOM 17233 CD1 PHE D 62 6 22 ..761 15,,661 60..004 1 ,.00 57 ,.09 c

ATOM 17234 CD.2 PHE D 626 20,,860 16. 044 61,,396 1 ,,00 62 .,98 c
ATOM 17235 CE1 PHE D 62 6 23..52 4 16..456 60..833 1 ,.00 63..19 c
ATOM 17236 C 2 PHE D 62 6 .617 16,,833 62. 230 1 ,.00 65 ,.01 c
ATOM 17237 C PHE D 62 6 22,,94 9 17 ..045 61,,952 1 ,.00 66..61 c
ATOM 17238 O GLU D 62 7 18,,491 10..135 56,,214 1 ,,00 81 ..77 0
ATOM 17239 GLU D 62 7 19. 591 13,,496 56. 7 1 ,.00 74 ,.35

ATOM 17240 CA GLU D 627 18..781 12..516 56..015 1 ,.00 78..95 c

ATOM 17241 C GLU D 62 7 19,,24 9 11 ..099 56,,337 1 ,,00 81 ..64 c
ATOM 17242 CB GLU D 62 7 18..82 4 12,,764 54..507 1 ,.00 82 ,. 0 c
ATOM 17243 CG GLU D 627 20..189 12..550 53..866 1 ,.00 86..16 c

ATOM 17244 CD GLU D 627 20,,085 12 .107 52,,405 1 ,,00 92 .,67 c
ATOM 17245 O GLU D 62 7 1 ..113 11 ,,396 52..058 1 ,.00 92 ,.54 0
ATOM 17246 OE2 GLU D 62 7 20..973 12,,469 51..601 1 ,.00 83,.87 0
ATOM 17247 O ASP D 628 20,,404 9 .923 59,,422 1 ,,00 85.,37 0
ATOM 17248 ASP D 62 8 20..503 10..982 56..755 1 ,.00 80..10

ATOM 17249 CA ASP D 62 8 2 1 ..061 9 ,,694 57..136 1 ,.00 80,.19 c

ATOM 17250 C A D 62 8 20,,429 ..198 58,,428 1 ,.00 86..78 c
ATOM 17251 CB ASP D 62 8 22..572 9 ..790 57..309 1 ,.00 80..83 c
ATOM 172 52 CG A P D 62 8 2 3 .212 8 ,,435 57. 538 1 ,.00 86 ,.38 c
ATOM 17253 OD1 ASP D 62 8 22,,789 7 ..470 5 6 ,,867 1 ,.00 89..15 0
ATOM 172 54 OD2 ASP D 62 8 24,,128 8 ..331 58,,385 1 ,,00 85..28 0
ATOM 172 55 O A.P.G D 629 19. 590 7 ,,665 61. 937 1 ,.00 85 ,.06 0
ATOM 17256 ARG D 62 9 19..937 7 ..961 58..415 1 ,.00 88..33

ATOM 172 57 CA ARG D 62 9 19,,27 6 7..369 59,,578 1 ,,00 84 ..92 c
ATOM 172 58 C A G D 62 9 2 0 ..121 7 ,,42 5 60..858 1 ,.00 84 ,.01 c
ATOM 17259 CB ARG D 62 9 18..884 5 ..915 59..274 1 ,.00 90..23 c

ATOM 17260 CG ARG D 629 19,,409 4 .881 60,,275 1 ,,00 95.,94 c



ATOM 1 7 2 6 1 CD ARG D 62 9 1 8 .. 7 6 9 3 .. 5 1 1 6 0 .. 0 9 6 1 .. 0 0 9 4 .. 9 0 c
ATOM 1 7 2 62 E ARG D 62 9 1 9 ,, 5 4 4 2 .. 6 4 3 5 9 ., 2 1 9 1 ,. 0 0 9 3 .. 7 2 N
ATOM 1 7 2 6 3 C ARG D 62 9 .. 4 2 ., 62 5 5 7 .. 8 9 6 1 ,. 0 0 1 0 3 ,, 0 9 C
ATOM 1 7 2 6 4 -I l ARG D 62 9 1 8 .. 5 4 9 3 . 4 3 7 5 7 .. 2 9 9 1 .. 0 0 9 7 .. 9 8 N
ATOM 1 7 2 6 5 ARG D 62 9 2 0 ., 1 6 3 . 7 9 7 5 7 ., 1 6 8 1 ,. 0 0 1 0 2 .. 2 0 N
ATOM 1 7 2 6 6 O GL D 6.3 0 . 4 6 7 8 ., 6 6 3 .. 8 4 6 1 ,. 0 0 8 6 ,, 1 O
ATOM 1 7 2 6 7 GLU D 6 3 0 2 1 .. 4 3 0 7 ., 2 2 9 6 0 .. 7 4 6 1 ,. 0 0 7 9 ,. 8 0
ATOM 1 7 2 6 8 CA. GLU D 6 3 0 2 2 ., 2 6 1 7 . 1 4 9 6 1 ., 9 4 3 1 ,. 0 0 8 3 .. 9 7 C
ATOM 1 7 2 6 9 C GLU D 6 3 0 2 2 .. 4 5 6 8 .. 5 1 2 6 2 . 6 1 4 1 ,. 0 0 8 5 .. 9 4 C
ATOM 1 7 2 7 0 CB GLU D 6 3 0 2 3 .. 62 3 ., 5 3 3 6 1 .. 6 1 2 1 ,. 0 0 8 ,. 7 7 c
ATOM 1 7 2 7 1 O ME D 6 3 1 2 1 ., 6 3 8 2 .. 0 7 0 6 4 ., 0 4 3 I ,. 0 0 8 0 .. 9 2 0
ATOM 1 7 2 7 2 ME D 6 3 1 2 2 . 62 4 9 .. 552 6 1 . 7 9 9 1 ,. 0 0 8 4 .. 5 0
ATOM 1 7 2 7 3 CA MET D 6 3 2 2 . 8 8 1 0 ., 9 3 6 2 . 2 9 5 1 ,. 0 0 8 1 ,. 5 9 c
ATOM 1 7 2 7 4 c ME D 6 3 1 2 1 . 5 6 4 1 1 . 4 0 0 6 3 . 0 1 0 1 .. 0 0 8 0 .. 4 7 c
ATOM 1 7 2 7 CB ME D 6 3 1 2 3 ., 1 7 0 1 1 .. 8 6 4 6 1 ., 1 4 5 1 ,. 0 0 7 9 .. 5 0 c
ATOM 1 7 2 7 6 CG ME D 6 3 1 2 4 .. 5 5 5 ., 6 6 9 6 0 .. 5 6 0 1 ,. 0 0 8 ,. 0 4 c
ATOM 1 7 2 7 7 S D ME D 6 3 1 2 4 .. 8 9 5 1 2 . 7 3 0 5 9 .. 1 4 5 1 .. 0 0 7 4 .. 8 2 s
ATOM 1 7 2 7 8 CE M D 6 3 1 2 6 ., 4 4 3 2 . 0 5 1 5 8 ., 5 9 3 1 ,. 0 0 6 8 .. 7 2 c
ATOM 1 7 2 7 9 O LE D 6.32 8 .. 9 8 3 ., 5 2 6 5 .. 4 4 4 1 ,. 0 0 8 4 ,. 4 4 0
ATOM 1 7 2 8 0 ILE D 632 2 0 .. 4 1 8 1 ., 0 6 4 6 2 .. 4 3 0 1 ,. 0 0 7 7 ,. 4 3
ATOM 1 7 2 8 1 CA. ILE D 6 3 2 1 9 ., 1 3 5 . 3 0 7 6 3 ., 0 4 9 1 ,. 0 0 7 9 .. 2 8 c
ATOM 1 7 2 8 2 C ILE D 632 1 9 . 1 3 3 1 0 .. 8 0 0 6 4 . 4 8 9 1 ,. 0 0 8 3 .. 3 1 c
ATOM 1 7 2 8 3 CB ILE D 632 1 8 .. 0 1 7 1 0 ., 6 1 7 6 2 .. 2 6 3 1 ,. 0 0 8 0 ,. 2 2 c
ATOM 1 7 2 8 4 CGI ILE D 632 1 7 ., 9 3 0 1 .. 1 8 6 6 0 ., 8 4 6 I ,. 0 0 7 7 .. 7 1 c
ATOM 1 7 2 8 5 CG2 ILE D 632 1 6 . 6 9 6 1 0 .. 7 6 3 6 2 . 9 9 1 1 ,. 0 0 8 1 .. 8 5 c
ATOM 7 2 8 GDI ILE D 632 . 0 5 6 1 2 ., 4 0 5 6 0 . 7 2 1 ,. 0 0 7 2 ,. 5 7 c
ATOM 1 7 2 8 7 O GLU D 6 3 3 1 9 ., 8 3 1 .. 5 6 7 6 8 ., 0 2 I ,. 0 0 8 7 .. 5 9 0
ATOM 1 7 2 8 8 N GLU D 6 3 3 1 9 ., 3 4 5 9 .. 5 0 0 6 4 ., 62 2 1 ,. 0 0 8 5 .. 8 N
ATOM 7 2 8 CA GLU D 6 3 3 1 9 . 2 5 1 8 ., 8 6 6 5 . 8 9 7 1 ,. 0 0 8 3 ,. 7 C
ATOM 1 7 2 9 0 c GLU D 6 3 3 2 0 . 2 2 9 . 3 4 7 6 6 . 9 6 0 1 .. 0 0 8 3 .. 7 7 c
ATOM 1 7 2 9 1 CB GLU D 6 3 3 1 9 ., 4 6 0 7 .. 3 2 0 6 5 ., 6 6 1 1 ,. 0 0 8 9 .. 5 6 c
ATOM 1 7 2 92 CG GLU D 6.3 3 8 .. 4 5 5 6 ., 7 2 3 6 4 .. 6 7 2 1 ,. 0 0 8 7 ,. 5 9 c
ATOM 1 7 2 9 3 CD GLU D 6 3 3 1 8 .. 8 3 8 5 . 3 1 8 6 4 .. 2 2 2 1 .. 0 0 9 1 .. 6 3 c
ATOM 1 7 2 9 4 OE1 GLU D 6 3 3 1 9 ., 9 4 6 4 . 8 6 4 6 4 ., 5 7 7 1 ,. 0 0 9 2 .. 9 8 0
ATOM 1 7 2 9 5 OE2 GLU D 6.3 3 8 .. 0 3 3 4 ., 6 7 2 6 3 .. 5 4 1 ,. 0 0 8 8 ,. 3 9 0
ATOM 1 7 2 9 6 O GLU D 6 3 4 2 2 .. 4 0 0 1 ., 6 7 8 6 9 .. 3 0 3 1 ,. 0 0 8 7 ,. 9 2 0
ATOM 1 7 2 9 7 N GLU D 6 3 4 2 1 ., 4 9 1 9 . 5 5 3 6 6 ., 5 9 2 1 ,. 0 0 8 .. 8 1 N
ATOM 1 7 2 9 8 CA GLU D 6 3 2 2 . 4 9 9 1 0 . 0 3 1 6 7 . 5 4 2 1 ,. 0 0 7 9 .. 9 1 C
ATOM 7 2 C GLU D 6 3 4 2 2 . 1 2 7 ., 3 9 2 6 8 . 1 2 9 1 ,. 0 0 8 9 ,. 3 3 c
ATOM 1 7 3 0 0 CB GLU D 6 3 4 2 3 ., 8 7 1 0 .. 1 6 6 ., 8 7 5 I ,. 0 0 7 7 .. 0 4 c
ATOM 1 7 3 0 1 O ARG D 6 3 1 9 ., 1 7 1 1 4 .. 7 2 0 6 8 ., 5 1 2 1 ,. 0 0 8 7 .. 2 0 0
ATOM 7 3 0 2 ARG D 6 3 . 4 9 1 1 2 ., 2 2 0 6 7 . 3 0 3 1 ,. 0 0 8 6 ,. 6 8
ATOM 1 7 3 0 3 CA ARG D 6 3 5 2 1 . 1 1 9 1 3 . 5 7 2 6 7 .. 6 9 5 1 .. 0 0 8 4 .. 3 1 c
ATOM 1 7 3 0 4 C ARG D 6 3 1 9 ., 6 8 5 1 3 .. 6 3 5 6 8 ., 2 1 5 1 ,. 0 0 8 7 .. 0 c
ATOM 1 7 3 0 5 CB ARG D 6.3 5 2 1 .. 2 9 1 1 4 ., 5 3 8 6 6 .. 5 8 1 ,. 0 0 7 9 ,. 4 7 c
ATOM 1 7 3 0 6 CG ARG D 6 3 5 2 2 .. 5 0 1 1 5 . 4 4 7 6 6 .. 6 4 7 1 .. 0 0 7 6 .. 1 0 c
ATOM 1 7 3 0 7 CD ARG D 6 3 5 2 2 ., 5 3 6 1 6 . 4 6 6 6 5 ., 5 2 9 1 ,. 0 0 77 .. 9 9 c
ATOM 1 7 3 0 8 NE ARG D 6.3 5 2 1 .. .32 5 1 7 ., 2 8 4 6 5 .. 4 9 4 1 ,. 0 0 7 7 ,. 0 1
ATOM 1 7 3 0 9 C ARG D 6 3 5 2 1 .. 3 1 9 1 8 ., 6 1 5 6 5 .. 5 1 1 1 ,. 0 0 7 7 ,. 2 0 c
ATOM 1 7 3 1 0 ARG D 6 3 5 2 0 ., 6 2 1 9 . 2 8 6 6 5 ., 4 8 8 1 ,. 0 0 6 9 ., 3 7 N
ATOM 1 7 3 1 1 ARG D 6 3 5 2 2 . 4 7 4 1 9 . 2 7 6 6 5 . 5 5 0 1 ,. 0 0 7 3 .. 8 8
ATOM 1 7 3 1 2 O LEU D 6 3 6 1 6 .. 4 0 2 1 ., 0 1 1 7 0 .. 3 2 5 1 ,. 0 0 9 0 ,. 2 1 O
ATOM 1 7 3 1 3 N LEU D 6 3 6 1 9 ., 0 5 0 2 .. 4 7 1 6 8 ., 332 I ,. 0 0 8 5 .. 8 1 N
ATOM 1 7 3 1 4 CA LEU D 6 3 6 1 7 . 6 6 9 1 2 .. 3 7 8 6 8 . 7 9 6 1 ,. 0 0 8 2 .. 3 4 C
ATOM 1 7 3 1 5 C LEU D 6 3 6 . 5 2 1 ., 4 6 6 9 . 9 8 5 1 ,. 0 0 92 ,. 2 6 C
ATOM 1 7 3 1 6 CB LEU D 6 3 6 1 6 ., 7 7 2 1 .. 92 3 6 7 ., 6 5 1 I ,. 0 0 7 9 .. 2 4 C
ATOM 1 7 3 1 7 CG LEU D 6 3 6 1 5 ., 3 5 3 1 2 .. 4 6 7 6 7 ., 6 3 1 ,. 0 0 8 0 .. 7 7 C
ATOM 1 7 3 1 8 GDI LEU D 6 3 6 1 5 . 3 7 0 1 3 ., 9 8 7 6 7 . 6 6 7 1 ,. 0 0 8 1 ,. 2 8 C
ATOM 1 7 3 1 9 CD2 LEU D 6 3 6 1 4 . 6 6 5 1 1 . 9 8 6 6 6 . 3 5 7 1 .. 0 0 8 4 .. 9 4 c
ATOM 1 7 3 2 0 O LYS D 6 3 7 7 ., 3 0 8 9 .. 2 8 5 7 3 ., 4 3 3 1 ,. 0 0 9 4 .. 8 8 0
ATOM 1 7 3 2 1 LYS D 6.3 7 8 .. 652 ., 0 6 5 7 0 .. 6 0 6 1 ,. 0 0 9 0 ,. 0 7
ATOM 1 7 322 CA LYS D 6 3 7 1 8 .. 7 2 3 1 0 . 0 0 6 7 1 .. 6 1 7 1 .. 0 0 8 7 .. 6 5 c
ATOM 1 7 3 2 3 C LYS D 6 3 1 7 ., 8 3 9 1 0 . 2 3 8 7 2 ., 8 5 8 1 ,. 0 0 9 2 .. 8 3 C



ATOM 17324 CB LYS D 637 20 182 9 815 72 057 1 00 85 51 c

ATOM 17325 O TH D 638 14 699 11 831 73 589 1 00 92 0 O
ATOM 17326 THR D 638 17 669 1 493 73 262 1 0 89

ATOM 17327 CA T D 638 16 926 11 799 74 485 1 00 1 01 c
ATOM 17328 C THR D 638 5 454 1 383 74 451 1 00 93 0 C
ATOM 17329 CB THR D 638 16 983 3 297 74 798 1 0 91 34 C
ATOM 17330 OG1 THR D 638 1 910 13 937 73 909 1 00 91 5 O
ATOM 17331 CG T R D 638 7 414 13 5 76 239 1 00 8 4 C
ATOM 17332 O TYR D 639 12 197 9 447 77 380 1 00 84 O
ATOM 17333 TYR D 639 15 056 10 537 75 404 1 00 8 20
ATOM 17334 CA YR D 639 3 646 10 186 75 598 1 00 98 33 C
ATOM 17335 C TYR D 639 13 357 9 539 76 958 1 00 93 12 C
ATOM 17336 CB TYR D 639 13 176 9 260 74 483 1 00 93 63 C
ATOM 17337 CG TYR D 639 11 918 9 750 73 804 1 00 76 c
ATOM 17338 CD1 TYR D 639 11 900 10 963 73 121 1 00 93 21 c
ATOM 17339 CD2 TYR D 639 10 753 8 999 73 832 1 0 95 8 c
ATOM 17340 CE1 TYR D 639 10 750 11 417 72 484 1 00 1 42 c
ATOM 17341 CE TYR D 639 9 596 9 438 73 200 1 00 c
ATOM 17342 C TYR D 639 9 602 0 651 72 528 1 0 94 0 c
ATOM 17343 OH TYR D 639 8 461 11 097 1 905 1 00 89 0
ATOM 17344 O ASP D 644 0 310 5 587 7 68 1 0 0 0 0 02 0
ATOM 17345 ASP D 644 9 967 6 260 74 446 1 00 92 70
ATOM 17346 CA ASP D 644 9 184 5 231 73 773 1 00 96 51 c
ATOM 17347 C AS D 644 9 850 4 770 72 479 1 00 96 01 C
ATOM 17348 CB A D 644 7 774 5 734 73 477 1 00 93 25 c
ATOM 17349 CG A P D 644 6 840 4 6 73 082 1 00 95 47 c
ATOM 17350 OD1 ASP D 644 6 009 4 211 73 923 1 00 94 78 0
ATOM 17351 OD2 ASP D 644 6 954 4 109 71 942 1 00 88 79 0
ATOM 17352 A P D 645 9 869 3 459 72 258 1 00 97 58
ATOM 17353 CA ASP D 645 10 636 2 868 71 161 1 00 15 c
ATOM 17354 C ASP D 645 9 897 2 868 69 813 1 00 96 4 c
ATOM 17355 O AS D 645 10 487 3 208 68 788 1 0 95 08 0
ATOM 17356 CB ASP D 645 11 048 1 437 71 526 1 00 96 20 c
ATOM 17357 CG ASP D 645 2 265 0 957 70 741 1 00106 87 c
ATOM 17358 OD1 AS D 645 13 072 0 182 71 302 1 00114 09 0
ATOM 17359 OD2 ASP D 645 12 421 1 353 69 564 1 00106 37 0
ATOM 17360 N LYS D 646 8 624 2 477 69 797 1 00 95 99
ATOM 17361 CA LYS D 646 7 860 2 479 68 547 1 00 90 17 c
ATOM 173 62 C LYS D 646 7 672 3 905 68 049 1 00 94 4 c
ATOM 17363 O LYS D 646 7 514 4 137 66 850 1 00 96 68 0
ATOM 17364 CB LYS D 646 6 502 1 806 8 724 1 00 8 13 c
ATOM 17365 O VAL D 647 9 074 7 265 66 955 1 00 87 27 0
ATOM 17366 VAL D 647 7 685 4 858 8 978 1 00 02

ATOM 17367 CA VAL D 647 7 655 6 274 8 624 1 00 94 27 C
ATOM 17368 C VAL D 647 9 008 6 695 68 044 1 0 91 10 c
ATOM 17369 CB VAL D 647 7 313 7 162 69 840 1 00 2 13 c
ATOM 17370 O M D 648 2 679 6 637 66 256 1 00 92 70 0
ATOM 17371 ME D 648 10 083 6 389 68 766 1 0 90 39
ATOM 17372 CA MET D 648 11 437 6 725 68 316 1 00 2 36 c
ATOM 17373 C M D 648 818 6 104 66 955 1 00 94 08 c
ATOM 17374 CB ME D 648 12 461 6 311 69 375 1 00 89 68 c
ATOM 17375 CG MET D 648 13 876 6 835 69 131 1 00 3 19 c
ATOM 17376 MET D 648 4 075 8 604 69 480 1 00 91 44 s

ATOM 17377 CE ME D 648 12 967 8 760 70 867 1 00 94 01 c
ATOM 17378 LYS D 649 1 200 4 983 66 583 1 00 95 03
ATOM 17379 CA LYS D 649 1 360 4 464 65 227 1 00 0 63 c
ATOM 17380 C LYS D 649 10 590 5 355 4 268 1 00 90 77 c
ATOM 17381 O LYS D 649 1 161 5 917 63 339 1 00 95 63 0
ATOM 17382 CB LYS D 649 10 875 3 017 65 106 1 00 1 04 c
ATOM 17383 CG LYS D 649 11 951 1 973 325 1 00 91 21 c
ATOM 17384 C LYS D 649 11 472 0 586 64 922 1 0 96 70 c
ATOM 17385 CE LYS D 649 12 573 -0 459 65 099 1 00 2 56 c
ATOM 17386 LYS D 649 2 090 -1 834 64 782 1 00 92 29



ATOM 1 7 3 8 7 GLN D 6 5 0 9 292 5 487 50 9 1 00 87 72 N
ATOM 1 7 3 8 8 CA GL D 6 5 0 8 41 6 308 3 67 3 1 00 91 56 C
ATOM 1 7 3 8 9 C GL D 6 5 0 8 899 7 760 3 5 1 0 95 36 C
ATOM 1 7 3 9 0 O GLN D 6 5 0 8 60 9 8 41 2 502 1 00 2 93 0
ATOM 1 7 3 9 1 CB GLN D 6 5 0 7 008 6 305 64 256 1 00 90 05 c
ATOM 1 7 3 9 2 CG GL D 6 5 0 6 181 5 098 3 901 1 0 90 89 c
ATOM 1 7 3 9 3 CD GLN D 6 5 0 5 253 5 37 5 62 746 1 00 94 42 c
ATOM 1 7 3 9 4 OE1 GLN D 6 5 0 5 2 7 6 489 2 22 4 1 00 93 8 0
ATOM 1 7 3 9 5 ME 2 GLN D 6 5 0 4 492 4 366 62 338 1 00 96 36 N
ATOM 1 7 3 9 6 LEU D 6 5 1 9 62 3 8 251 4 513 1 00 95 16 N
ATOM 1 7 3 9 7 CA LEU D 6 5 1 10 08 6 9 635 6 537 1 00 91 46 C
ATOM 1 7 3 9 8 C LE D 6 5 1 11 390 9 779 3 763 1 00 87 06 C
ATOM 7 3 9 9 O LEU D 6 5 1 1 592 10 762 63 050 1 00 80 30 O
ATOM 1 7 4 0 0 CB LEU D 6 5 1 10 261 10 107 65 988 1 00 0 45 c
ATOM 1 7 4 0 1 CG LEU D 6 5 1 10 835 11 496 66 289 1 00 86 44 c
ATOM 1 7 4 0 2 C LEU D 6 5 1 9 788 12 572 66 055 1 0 80 67 c
ATOM 1 7 4 0 3 CD2 LEU D 6 5 1 11 372 11 551 7 713 1 00 78 22 c
ATOM 7 4 0 4 O LYS D 6 5 2 14 369 9 146 0 999 1 00 86 06 0
ATOM 1 7 4 0 5 LYS D 652 2 260 8 780 3 897 1 0 87 18
ATOM 1 7 4 0 6 CA LYS D 652 13 561 8 774 63 22 6 1 00 8 70 c
ATOM 7 4 0 7 C LYS D 6 5 2 13 42 8 8 797 1 708 1 00 85 82 c
ATOM 1 7 4 0 8 CB LYS D 652 1 380 7 547 3 64 5 1 00 8 47 c
ATOM 1 7 4 0 9 O ARG D 6 5 3 11 8 2 10 052 58 12 7 1 00 78 99 0
ATOM 1 7 4 1 0 N ARG D 6 5 3 12 259 8 4 7 61 211 1 00 8 67 N
ATOM 1 7 4 1 1 CA ARG D 6 5 3 12 053 8 351 59 779 1 00 83 78 c
ATOM 1 7 4 1 2 C ARG D 6 3 1 500 9 652 59 22 4 1 00 77 66 c
ATOM 1 7 4 1 3 CB ARG D 6 5 3 11 12 7 7 186 59 435 1 00 8 30 c
ATOM 1 7 4 1 4 CG ARG D 6 5 3 11 533 5 880 0 07 9 1 00 81 74 c
ATOM 1 7 4 1 5 CD ARG D 6 3 10 596 4 755 59 68 6 1 00 87 59 c
ATOM 1 7 4 1 6 NE ARG D 6 5 3 11 045 3 487 0 240 1 00 87 21 N
ATOM 1 7 4 1 7 C ARG D 6 5 3 10 240 2 483 0 566 1 00 84 3 C
ATOM 1 7 4 1 8 ARG D 6 5 3 8 932 2 596 0 3 8 1 0 78 14
ATOM 1 7 4 1 9 I-I 2 ARG D 6 5 3 10 751 1 366 61 078 1 00 87 3 N
ATOM 1 7 4 2 0 O ARG D 6 5 4 1 38 9 13 485 59 94 0 1 00 82 O
ATOM 1 7 4 2 1 ARG D 6 5 10 62 8 10 311 59 982 1 0 82 33
ATOM 1 7 4 2 2 CA ARG D 6 5 4 9 990 11 552 59 52 1 1 00 8 07 c
ATOM 1 7 4 2 3 C ARG D 6 5 4 10 999 12 64 6 59 12 4 1 00 82 8 c
ATOM 1 7 4 2 4 CB ARG D 6 5 9 040 12 100 0 595 1 00 83 71 c
ATOM 7 4 2 5 CG ARG D 6 4 8 399 13 449 60 256 1 00 75 86 c
ATOM 1 7 4 2 6 C ARG D 6 5 4 7 250 13 307 59 280 1 00 78 23 c
ATOM 1 7 4 2 7 NE ARG D 6 5 4 7 550 13 92 3 57 993 1 00 78 40 N
ATOM 7 4 2 8 C ARG D 6 4 6 67 7 14 037 56 998 1 00 78 48 C
ATOM 1 7 4 2 9 -I l ARG D 6 5 5 439 13 577 57 137 1 00 80 24 N
ATOM 1 7 4 3 0 H ARG D 6 5 4 7 04 3 14 61 9 55 866 1 00 76 03 N
ATOM 1 7 4 3 1 O ARG D 6 5 5 10 342 1 83 6 56 5 4 1 0 71 43 O
ATOM 1 7 4 3 2 ARG D 6 5 5 11 415 12 62 3 57 8 2 1 00 80 44 N
ATOM 7 4 3 3 CA. ARG D 6 5 5 12 300 13 642 7 32 7 1 00 74 97 C
ATOM 1 7 4 3 4 C ARG D 6 5 5 11 5 8 1 896 56 952 1 0 73 73 C
ATOM 1 7 4 3 5 CB ARG D 6 5 5 13 052 13 12 0 56 104 1 00 71 57 c
ATOM 1 7 4 3 6 O TYR D 6 5 6 13 933 1 833 55 97 9 1 00 68 79 0
ATOM 1 7 4 3 7 N TYR D 6 5 6 12 178 16 037 57 069 1 00 68 24 N
ATOM 1 7 4 3 8 CA TYR D 6 5 6 11 65 6 17 262 56 489 1 00 70 03 c
ATOM 1 7 4 3 9 C TYR D 6 5 6 12 744 17 9 55 653 1 00 70 41 c
ATOM 1 7 4 4 0 CB TYR D 6 5 6 11 157 18 236 57 561 1 00 63 23 c
ATOM 7 4 4 1 CG TYR D 6 5 6 9 832 17 85 9 58 177 1 00 62 05 c
ATOM 1 7 4 4 2 CD1 TYR D 6 5 6 8 653 18 053 57 487 1 00 61 36 c
ATOM 1 7 4 4 3 CD2 TYR D 6 5 6 9 765 17 313 59 452 1 00 7 14 c
ATOM 7 4 4 4 C TYR D 6 5 6 7 448 17 7 7 58 038 1 00 64 06 c
ATOM 1 7 4 4 5 CE2 TYR D 6 5 6 8 557 1 964 0 013 1 00 67 58 c
ATOM 1 7 4 4 6 C TYR D 6 5 6 7 397 17 175 59 300 1 00 70 34 c
ATOM 1 7 4 4 7 OH TYR D 6 5 6 6 177 16 842 59 848 1 0 76 12 0
ATOM 1 7 4 4 8 O THR D 6 5 7 11 463 20 933 53 92 6 1 00 62 38 0
ATOM 1 7 4 4 9 N TH.R D 6 5 7 12 32 0 18 52 6 54 560 1 00 65 40 N



ATOM 1 7 4 5 0 CA THR D 6 5 7 1 3 1 9 8 1 9 3 1 5 3 7 2 3 1 0 0 5 7 9 c
ATOM 1 7 4 5 1 C TH D 6 5 7 1 2 6 5 4 2 0 7 4 2 5 3 7 1 8 1 0 0 5 8 3 1 c
ATOM 1 7 4 5 2 CB THR D 6 5 7 1 3 2 6 3 1 8 7 6 3 5 2 8 7 1 0 6 5 8 c
ATOM 1 7 4 5 3 OG1 THR D 6 5 7 1 3 7 2 2 1 9 7 9 2 5 1 4 0 7 1 0 0 7 4 9 4 0
ATOM 7 4 5 4 CG THR D 6 5 7 1 8 8 0 1 8 3 2 5 1 8 6 1 0 0 5 9 3 c
ATOM 1 7 4 5 5 O GLY D 6 5 8 1 3 5 9 5 2 3 6 5 0 5 6 0 7 1 0 6 1 0 0 0
ATOM 1 7 4 5 6 GLY D 6 5 8 1 3 5 1 0 2 1 7 2 9 5 3 4 8 5 1 0 0 6 6
ATOM 1 7 4 5 7 CA. GLY D 6 5 8 1 3 052 2 3 1 0 5 3 3 3 3 1 0 0 5 6 2 8 C
ATOM 1 7 4 5 8 C GLY D 6 5 8 1 3 4 4 3 2 4 0 5 3 5 4 6 2 1 0 0 5 9 1 8 C
ATOM 1 7 4 5 9 O TRP D 6 5 9 1 2 2 9 9 2 7 7 2 6 5 3 8 3 9 1 0 0 5 6 1 1 0
ATOM 1 7 4 6 0 N TRP D 6 5 9 1 3 6 2 4 2 5 3 2 2 5 4 1 2 7 1 0 0 5 4 6 8 N

ATOM 1 7 4 6 1 CA TRP D 6 5 9 1 3 8 3 8 2 6 3 5 3 5 5 1 2 8 1 0 0 5 7 2 0 C
ATOM 7 4 6 2 C T P D 6 5 9 1 8 7 7 2 7 5 4 6 5 4 9 8 1 0 0 6 0 2 8 C
ATOM 1 7 4 6 3 CB TRP D 6 5 9 1 5 3 0 1 2 6 8 0 1 5 5 1 1 6 1 0 0 5 3 0 1 c
ATOM 1 7 4 6 4 CG TRP D 6 5 9 1 6 1 9 1 2 5 6 5 8 5 5 4 4 8 1 0 0 5 6 6 9 c
ATOM 1 7 4 6 5 C T D 6 5 9 1 6 7 0 9 2 4 7 3 2 5 4 5 7 3 1 0 5 4 1 c
ATOM 1 7 4 6 6 CD2 TRP D 6 5 9 1 6 6 3 9 2 5 2 7 5 5 6 7 4 6 1 0 0 5 8 7 c
ATOM 7 4 6 7 E TRP D 6 5 9 1 7 4 5 2 2 3 8 5 5 2 5 1 1 0 0 5 5 8 3 N

ATOM 1 7 4 6 8 CE2 T D 6 5 9 1 7 4 3 1 2 4 1 1 2 5 6 5 7 1 0 5 8 1 7 C
ATOM 1 7 4 6 9 CE3 TRP D 6 5 9 1 6 4 5 1 2 5 7 9 4 5 8 0 2 9 1 0 0 5 4 1 9 c
ATOM 1 7 4 7 0 CZ2 TRP D 6 5 9 1 8 0 4 0 2 3 4 6 8 7 6 6 1 1 0 0 5 5 7 6 c
ATOM 1 7 4 7 1 C 3 TRP D 6 5 9 1 7 0 6 3 2 5 1 5 2 5 9 1 0 1 1 0 0 5 6 5 2 c
ATOM 1 7 4 7 2 CI-I2 TRP D 6 5 9 1 8 4 7 2 4 0 0 0 5 8 9 0 8 1 0 0 1 1 c
ATOM 1 7 4 7 3 0 GLY D 6 6 0 1 3 6 5 4 3 0 7 7 1 5 5 5 1 5 1 0 0 5 8 0 3 0
ATOM 1 7 4 7 4 GLY D 6 6 0 1 2 6 9 3 2 8 3 3 4 5 5 9 7 1 1 0 0 5 5 2 3
ATOM 1 7 4 7 5 CA GLY D 6 6 0 1 7 4 4 2 9 4 3 3 5 5 9 5 0 1 0 0 5 5 0 8 c
ATOM 1 7 4 7 6 C GLY D 6 6 0 1 2 4 5 3 3 0 7 5 2 5 5 7 4 8 1 0 0 5 4 7 7 c
ATOM 1 7 4 7 7 O ARG D 6 6 1 1 3 2 1 5 3 5 0 7 9 5 6 5 4 4 1 0 0 : 9 6 0
ATOM 7 4 7 8 AR.G D 6 6 1 1 7 2 4 3 1 8 5 8 5 5 8 3 3 1 0 0 3
ATOM 1 7 4 7 9 CA ARG D 6 6 1 1 2 3 1 3 3 3 1 4 0 5 5 4 8 2 1 0 0 5 2 2 6 c
ATOM 1 7 4 8 0 C ARG D 6 6 1 1 2 6 6 1 3 3 9 9 2 5 6 6 9 4 1 0 0 5 0 6 2 c
ATOM 1 7 4 8 1 CB ARG D 6 6 1 1 1 3 7 5 3 3 8 9 8 5 4 5 6 2 1 0 5 0 7 9 c
ATOM 1 7 4 8 2 CG ARG D 6 6 1 1 1 0 1 4 3 3 1 3 8 5 3 2 9 8 1 0 0 5 4 8 c
ATOM 1 7 4 8 3 CD ARG D 6 6 1 1 2 0 4 3 3 4 0 5 2 1 7 4 1 0 0 5 8 7 9 c
ATOM 1 7 4 8 4 E ARG D 6 6 1 4 0 3 3 4 8 1 3 5 1 2 2 1 0 5 9 0
ATOM 1 7 4 8 5 C ARG D 6 6 1 1 3 3 7 1 3 3 0 8 5 1 3 5 8 1 0 0 8 74 c
ATOM 1 7 4 8 6 ARG D 6 6 1 1 4 0 7 5 3 4 5 4 0 5 5 7 1 0 0 6 0 2 3 N

ATOM 1 7 4 8 7 2 ARG D 6 6 1 1 3 6 5 3 3 6 6 0 0 5 1 4 1 5 1 0 0 5 8 9 1
ATOM 7 4 8 8 O L D 6 6 2 1 8 0 5 3 2 2 3 1 6 0 4 3 2 1 0 0 5 6 8 3 0
ATOM 1 7 4 8 9 N L D 6 6 2 1 2 3 6 9 3 3 4 8 7 5 7 8 9 5 1 0 0 5 9 0 N

ATOM 1 7 4 9 0 CA LEU D 6 6 2 1 2 6 0 0 3 4 2 4 7 5 9 1 3 4 1 0 0 5 7 8 2 c
ATOM 7 4 9 1 C LEU D 6 6 2 1 3 1 4 6 3 3 4 0 0 6 0 2 9 9 1 0 0 5 5 0 c
ATOM 1 7 4 9 2 CB LEU D 6 6 2 1 1 2 9 0 3 9 3 5 9 5 7 8 1 0 0 5 7 4 3 c
ATOM 1 7 4 9 3 CG LEU D 6 6 2 1 0 4 1 7 3 5 5 3 6 5 8 4 6 8 1 0 0 4 8 9 1 c
ATOM 1 7 4 9 4 C LEU D 6 2 8 9 4 0 3 5 4 9 6 5 8 8 2 3 1 0 4 8 5 1 c
ATOM 1 7 4 9 5 CD2 LEU D 6 6 2 1 0 8 8 8 3 6 9 4 3 5 8 1 7 9 1 0 0 5 7 3 c
ATOM 1 7 4 9 6 N SER D 6 6 3 1 3 9 6 6 3 4 0 2 1 1 5 2 1 0 0 5 4 0 3 N

ATOM 1 7 4 9 7 CA SEP. D 6 6 3 1 4 5 2 9 3 3 3 4 2 3 2 3 1 0 5 5 3 9 C
ATOM 1 7 4 9 8 c SER D 6 6 3 1 3 5 6 7 3 3 2 3 7 6 3 4 9 6 1 0 0 8 8 8 c
ATOM 1 7 4 9 9 0 SER D 6 6 3 1 2 5 9 9 3 3 9 9 3 6 3 5 8 7 1 0 0 5 7 9 3 0
ATOM 1 7 5 0 0 CB SER D 6 6 3 1 5 7 6 5 3 4 0 8 1 6 2 7 9 2 1 0 0 5 9 2 2 c
ATOM 1 7 5 0 1 OG SER D 6 6 3 1 5 3 9 4 3 3 5 0 6 3 2 8 7 1 0 0 8 1 4 0
ATOM 1 7 5 0 2 N ARG D 6 6 4 1 3 8 5 6 3 3 2 2 6 4 4 1 6 1 0 0 5 1 3 N

ATOM 1 7 5 0 3 CA ARG D 6 6 4 1 3 0 6 7 3 2 2 0 8 5 6 3 3 1 0 0 5 9 C
ATOM 7 5 0 4 C ARG D 6 6 4 1 3 0 8 5 3 3 5 8 6 6 4 5 7 1 0 0 6 3 2 9 c
ATOM 1 7 5 0 5 O ARG D 6 6 4 1 2 0 4 4 3 3 9 7 1 6 6 9 2 2 1 0 0 6 1 4 3 0
ATOM 1 7 5 0 6 CB ARG D 6 6 4 1 3 5 6 1 3 1 0 4 9 6 6 4 9 6 1 0 0 5 7 6 6 c
ATOM 1 7 5 0 7 CG ARG D 6 6 4 1 5 4 9 3 0 5 8 3 7 5 3 0 1 0 0 6 0 8 8 c
ATOM 1 7 5 0 8 CD ARG D 6 6 4 1 3 1 4 0 2 9 5 6 5 8 5 0 3 1 0 0 9 7 c
ATOM 1 7 5 0 9 E ARG D 6 6 4 1 2 1 9 1 2 9 1 9 4 6 9 5 5 8 1 0 0 7 3 8 6
ATOM 1 7 5 1 0 CZ ARG D 6 6 4 1 3 6 5 2 8 1 5 7 0 4 2 5 1 0 8 0 3 0 c
ATOM 1 7 5 1 1 -I l ARG D 6 6 4 1 3 4 5 7 2 7 4 3 7 7 0 3 6 8 1 0 0 7 8 8 5
ATOM 1 7 5 1 2 2 ARG D 6 6 4 1 4 3 8 2 7 9 4 5 7 3 4 6 1 0 0 8 2 0 4



ATOM 17513 LYS D 665 14 260 34 122 66 616 1 00 0 84 M
ATOM 17514 CA LYS D 665 4 407 35 306 7 445 1 00 58 C
ATOM 17515 C LYS D 665 3 464 36 428 66 972 1 0 65 3 C
ATOM 17516 O LYS D 665 2 880 37 159 7 770 1 00 67 18 0
ATOM 17517 CB LYS D 665 5 868 35 764 67 445 I 00 63 85 c
ATOM 17518 CG LYS D 665 6 082 37 54 67 998 1 0 67 8 c
ATOM 17519 CD LYS D 665 1 506 37 379 68 450 1 00 68 c
ATOM 17520 CE LYS D 665 7 590 38 607 69 360 I 00 75 8 c
ATOM 17521 Z LYS D 665 18 958 38 876 69 909 1 00 79 10 M
ATOM 17522 M LEU D 666 13 272 36 526 65 670 1 00 62 85 M
ATOM 17523 CA L D 666 2 393 37 538 65 31 I 00 5 32 C
ATOM 17524 C LE D 666 10 928 37 251 5 450 1 00 0 34 C
ATOM 17525 O LEU D 666 0 157 38 42 65 8 2 1 00 68 82 O
ATOM 17526 CB LEU D 666 2 570 37 636 3 619 1 00 58 85 c
ATOM 17527 CG LEU D 666 11 597 38 602 62 945 1 00 61 81 c
ATOM 17528 C LEU D 666 2 142 40 019 3 002 1 0 65 23 c
ATOM 17529 CD2 LEU D 666 11 315 38 197 61 522 1 00 61 3 c
ATOM 17530 N LE D 667 0 539 36 000 65 299 I 00 5 48 M
ATOM 17531 CA LE D 667 9 136 35 650 349 1 0 57 42 c
ATOM 17532 c ILE D 667 8 652 3 503 66 790 1 00 78 c
ATOM 17533 0 ILE D 667 7 5 4 35 873 67 9 I 00 65 42 0
ATOM 17534 CB ILE D 667 8 877 34 374 4 547 1 00 55 5 c
ATOM 17535 CGI ILE D 667 8 959 34 699 63 055 1 00 54 19 c
ATOM 17536 CG2 ILE D 667 7 527 33 782 64 882 I 00 61 34 c
ATOM 17537 CD1 ILE D 667 8 612 33 535 62 154 1 00 57 07 c
ATOM 17538 A.SM D 668 9 52 6 35 0 659 1 00 60 0

ATOM 17539 CA ASM D 668 9 38 34 790 69 039 I 00 0 52 c
ATOM 17540 C ASM D 668 0 341 34 819 69 969 1 00 61 80 c
ATOM 17541 O A.SM D 668 0 5 33 9 3 70 773 1 00 65 5 0
ATOM 17542 CB ASM D 668 8 385 33 469 69 160 1 00 4 21 c
ATOM 17543 CG ASM D 668 7 508 33 406 70 389 1 00 39 c
ATOM 17544 OD1 AS D 668 7 633 32 496 71 212 1 0 68 37 0
ATOM 17545 D2 ASM D 668 6 613 34 376 70 524 1 00 5 43 M
ATOM 17546 N GLY D 669 40 35 868 69 830 I 00 60 48 M
ATOM 17547 CA GLY D 669 2 201 36 58 70 769 1 0 64 3 c
ATOM 17548 c GLY D 669 12 142 37 640 1 089 1 00 8 69 c
ATOM 17549 0 GLY D 669 867 38 043 72 233 I 00 70 0
ATOM 17550 0 ILE D 670 9 984 40 095 70 435 1 00 65 17 0
ATOM 17551 ILE D 670 2 386 38 447 70 059 1 00 64 0
ATOM 17552 CA ILE D 670 2 395 39 902 70 67 I 00 66 6 c
ATOM 17553 C ILE D 670 11 112 40 438 70 830 1 00 6 91 c
ATOM 17554 CB ILE D 670 2 597 40 542 68 768 1 00 62 22 c
ATOM 17555 CGI ILE D 670 14 070 40 527 8 410 1 00 20 c
ATOM 17556 CG2 ILE D 670 12 179 41 98 8 762 1 00 74 66 c
ATOM 17557 C ILE D 670 4 927 335 69 368 1 0 7 70 c
ATOM 17558 O ARG D 671 11 018 44 062 72 530 1 00 3 18 0
ATOM 17559 N ARG D 6 291 4 259 7 860 I 00 65 83 M
ATOM 17560 CA ARG D 671 0 148 817 72 575 1 0 64 25 c
ATOM 17561 c ARG D 671 10 032 43 326 2 393 1 00 62 38 c
ATOM 17562 CB ARG D 6 0 239 4 481 74 064 I 00 65 c
ATOM 17563 CG ARG D 671 10 272 39 995 74 362 1 00 67 0 c
ATOM 17564 C E ARG D 671 10 123 39 709 75 845 1 00 62 10 c
ATOM 17565 ME ARG D 671 0 222 38 279 76 25 I 00 72 93 M
ATOM 17566 CZ ARG D 671 9 231 37 407 75 942 1 00 73 61 c
ATOM 17567 ARG D 67 8 055 37 8 3 75 471 1 00 70 19
ATOM 17568 NH2 ARG D 671 9 417 36 12 6 76 229 I 00 70 5 M
ATOM 17569 O ASP D 672 8 242 45 045 74 529 1 00 4 0
ATOM 17570 A P D 672 8 828 43 789 72 080 1 00 6 66
ATOM 17571 CA ASP D 672 8 545 45 215 72 154 1 00 4 01 c
ATOM 17572 C ASP D 672 8 708 45 704 73 597 1 00 64 c
ATOM 17573 CB AS D 672 7 146 45 521 71 644 1 0 62 57 c
ATOM 17574 CG ASP D 672 6 733 46 946 71 928 1 00 61 69 c
ATOM 17575 OD1 ASP D 672 7 240 47 874 7 253 I 00 59 94 0



ATOM 17576 OD2 ASP D 672 5 ..901 47 ..125 72. 835 1 ..00 65..14 O
ATOM 17577 O LYS D 67 3 8 ,,570 46..757 77 .,142 1 ,.00 73..93 O
ATOM 17578 N LYS D 673 ..377 46.,839 73..779 ,.00 53,.56 N
ATOM 17579 CA LYS D 673 9 ..772 47 .284 75..115 1 ..00 66..15 c
ATOM 17580 C LYS D 673 8 ,,612 47 .422 7 .,103 1 ,.00 68.,51 C
ATOM 17581 CB LYS D 673 0 ..514 48.,622 75..027 1 ,.00 70,.31 C
ATOM 17582 O GLN D 674 5 ..357 47 .,112 78 ..109 1 ,.00 77 ,.21 O
ATOM 17583 N GLN D 674 7 .,672 48. 293 75 .,776 1 ,.00 73.,49 N
ATOM 17584 CA GLN D 674 6 ..559 48. 584 76. 663 1 ,.00 69..05 C
ATOM 17585 c GLN D 674 5 ..682 47 .,375 76..961 1 ,.00 70,.66 c
ATOM 17586 CB GLN D 674 5 .,722 4 .698 76.,066 I ,.00 73..23 c
ATOM 17587 CG GLN D 674 6 ..118 51. 056 76. 592 1 ,.00 75..03 c
ATOM 17588 CD GLN D 674 6 .067 52.,096 7 .526 1 ,.00 72 ,.37 c
ATOM 17589 OE1 GLN D 674 5 ..817 51. 784 74 .360 1 ..00 83..79 0
ATOM 17590 E GLN D 674 .,315 53..341 7 .,900 1 ,.00 65..74 N
ATOM 17591 O SE . D 675 4 ..456 43.,473 77 ..30 9 1 ,.00 62 ,. 3 O
ATOM 17592 SER D 675 5 ..308 46. 631 75..935 1 ..00 66..06 N
ATOM 17593 CA. SER D 675 4 .,366 45. 547 7 .,131 1 ,.00 60.,94 C
ATOM 17594 C SER D 675 5 ..049 44 .,274 76..589 1 ,.00 67 ,.24 C
ATOM 17595 CB SER D 675 3 ..593 45.,291 '74 ..844 1 ,.00 68,.21 c
ATOM 17596 OG SER D 675 4 .,472 45. 005 73 .,770 1 ,.00 68.,76 0
ATOM 17597 O GLY D 67 6 7 ..070 40. 588 75. 786 1 ,.00 70..06 0
ATOM 17598 GLY D 67 6 6 ..298 44 .,089 76..164 1 ,.00 66,.20 N
ATOM 17599 CA GLY D 676 7 ,,033 42 ..867 76.,447 I ,.00 67 ..65 C
ATOM 17600 C GLY D 67 6 6 ..599 41 ..693 75. 590 1 ,.00 64 ..06 C
ATOM 7601 O LYS D 677 6 .668 .,608 7 .983 1 ,.00 63 ,.19 O
ATOM 17602 N LYS D 677 5 .,697 41 ..949 74 .,645 I ,.00 66..64 N
ATOM 17603 CA LYS D 7 5 .,166 40..936 73 .,7 1 1 ,.00 63..74 C
ATOM 7604 C LYS D 677 6 .088 40.,67 6 72 .555 1 ,.00 67 ,.35 C
ATOM 17605 CB LYS D 677 3 ..794 41 .347 73. 204 1 ..00 63..19 c
ATOM 17606 CG LYS D 7 2 .,878 41 ..963 74 .,240 1 ,.00 68..42 c
ATOM 17607 C LYS D 677 1 ..492 .,344 74 ..218 1 ,.00 70,. c
ATOM 17608 CE LYS D 677 0 ..650 41 .836 73..049 1 ..00 71 ..42 c
ATOM 17609 LYS D 677 -0.,706 4 .191 73 .,031 1 ,.00 70.,68 N
ATOM 17610 N THR D 678 6 ..203 .39.,404 72 ..184 1 ,.00 64 ,.47 N
ATOM 17611 CA T R D 678 6 ..874 39.,027 0 ..951 1 ,.00 6 ,.83 c
ATOM 17612 C THR D 678 5 .,97 9 39. .3 7 69.,770 1 ,.00 62 .,74 c
ATOM 17613 O THR D 678 4 ..797 39..643 69. 940 1 ,.00 62 ..40 0
ATOM 17614 CB THR D 678 7 .223 .37.,541 70 .9 3 1 ,.00 63 ,.69 c
ATOM 17615 OG1 THR D 678 6 .,049 36..790 70.,566 I ,.00 58..93 0
ATOM 17616 CG2 THR D 678 7 .,770 37 ..077 72.,258 1 ,.00 65..01 c
ATOM 17617 N LE D 67 9 6 .533 .3 9 .,169 68. 572 1 ,.00 59 ,.60 N
ATOM 17618 CA LE D 67 9 5 ..744 39. 319 67. 361 1 ..00 64 ..56 c
ATOM 17619 C ILE D 67 9 4 .,634 38..24 9 67.,320 1 ,.00 64 ..55 C
ATOM 17620 O ILE D 67 9 3 ..534 .38.,504 66..825 1 ,.00 66,.83 O
ATOM 17621 CB ILE D 67 9 6 ..642 39. 264 66..090 1 ..00 64 ..33 c
ATOM 17622 CGI ILE D 67 9 7 .,349 40. 608 65.,903 1 ,.00 58.,51 c
ATOM 17623 CG2 ILE D 67 9 5 ..82 9 .38.,953 64..839 1 ,.00 58,.56 c
ATOM 17624 C 1 ILE D 67 9 7 ..925 40.,803 64..529 1 ,.00 58,.18 c
ATOM 17625 N LEU D 680 4 .,885 37. 074 67.,884 1 ,.00 62 .,62 N
ATOM 17626 CA LE D 680 3 ..874 36. 02 6 67. 829 1 ,.00 64 ..76 C
ATOM 17627 c LEU D 680 2 ..805 36.,244 68..886 1 ,.00 63,.18 c
ATOM 17628 0 LEU D 680 .,64 6 35..874 68.,691 I ,.00 67 ..34 0
ATOM 17629 CB LEU D 680 4 ..500 34..635 67. 989 1 ,.00 69..91 c
ATOM 17630 CG LEU D 680 3 .520 .33.,476 67. 745 1 ,.00 65 ,.95 c
ATOM 17631 I LEU D 680 2 .,838 33..603 66.,38 I ,.00 60..90 c
ATOM 17632 CD2 LEU D 680 4 .,206 32..137 67.,900 1 ,.00 61 ..42 c
ATOM 17633 N A P D 68 3 .197 .3 6 .,845 70 .002 1 ,.00 67 ,.65 N
ATOM 17634 CA ASP D 681 2 .239 37. 283 71 .015 1 ..00 65..85 c
ATOM 17635 C ASP D 681 .,191 38..237 70 .,424 1 ,.00 62 ..61 C
ATOM 17636 O AS D 68 -0..006 .38.,025 70..596 1 ,.00 68,.85 0
ATOM 17637 CB ASP D 681 2 ..975 37. 933 72..181 1 ..00 58..73 c
ATOM 17638 CG ASP D 681 3 .,658 36. 9 8 73 .,064 1 ,.00 62 .,38 c



ATOM 17639 OD1 ASP D 681 3 069 35 836 73 290 1 00 67 15 O

ATOM 17640 OD2 ASP D 681 4 786 37 188 73 532 1 00 6 71 O

ATOM 17641 PHE D 682 1 637 .3 9 254 69 695 1 0 61 76

ATOM 17642 CA PHE D 682 0 717 40 189 69 052 1 00 4 08 c
ATOM 17643 C PHE D 682 -0 192 39 5.14 8 040 1 00 65 08 c
ATOM 17644 O PHE D 682 -1 .33 6 .3 9 92 7 67 853 1 0 65 49 0
ATOM 17645 CB PHE D 682 1 474 1 324 68 355 1 00 11 c
ATOM 17646 CG PHE D 682 1 830 42 465 69 262 1 00 62 93 c
ATOM 17647 GDI PHE D 682 0 862 43 380 69 659 1 00 69 67 c
ATOM 17648 CD2 PHE D 682 3 130 42 633 69 712 1 00 8 98 c
ATOM 17649 C 1 PHE D 682 1 188 44 436 70 498 1 00 3 52 c
ATOM 17650 CE2 PHE D 682 3 465 43 681 70 543 1 00 61 43 c
ATOM 17651 C PHE D 682 2 494 44 588 70 939 1 00 65 49 c
ATOM 17652 LEU D 683 0 315 38 489 7 365 1 00 70 24

ATOM 17653 CA LEU D 683 -0 495 37 786 66 371 1 00 7 2 c
ATOM 17654 C LE D 683 -1 524 .3 6 892 67 073 1 0 70 3 c
ATOM 17655 O LEU D 683 -- 2 622 36 661 66 554 1 00 67 00 0
ATOM 17656 CB LEU D 683 0 395 36 974 65 425 1 00 70 4 c
ATOM 17657 CG LE D 683 1 .37 5 .37 779 64 563 1 0 69 00 c
ATOM 17658 CD1 LEU D 683 2 227 36 845 63 743 1 00 3 98 c
ATOM 17659 CD2 LEU D 683 0 660 38 801 63 669 1 00 63 81 c
ATOM 17660 LYS D 684 -1 163 36 399 68 256 1 00 70 54

ATOM 17661 CA LYS D 684 --2 117 3 709 69 115 1 00 70 96 c
ATOM 17662 C LYS D 684 -3 200 36 681 69 611 1 00 74 87 c
ATOM 17663 O LYS D 684 -4 393 36 403 69 490 1 00 79 21 0
ATOM 17664 CB LYS D 684 -1 .399 .35 053 70 292 1 00 7 39 c
ATOM 17665 CG LYS D 684 -0 511 33 865 69 905 1 00 71 02 c
ATOM 17666 CD LYS D 684 0 276 33 327 71 107 1 00 72 c
ATOM 17667 CE LYS D 684 0 905 .31 958 70 804 1 00 70 3 c
ATOM 17668 LYS D 684 1 675 31 377 71 947 1 00 75 2 9

ATOM 17669 SEP. D 68 -2 790 37 832 70 139 1 00 70 96

ATOM 17670 CA SEP. D 685 -3 748 .38 806 70 674 1 0 71 4 C

ATOM 17671 c SER D 685 --3 306 40 263 70 521 1 00 68 93 c
ATOM 17672 O SER D 685 -2 32 9 40 691 7 139 1 00 70 04 0

ATOM 17673 CB SER D 685 -4 001 .38 528 72 155 1 0 76 33 c
ATOM 17674 OG SER D 685 --2 834 38 810 2 916 1 00 77 12 0

ATOM 17675 O ASP D 686 -5 064 44 438 69 273 1 00 7 55 0
ATOM 17676 A D 686 -4 042 41 031 69 725 1 00 63 5
ATOM 17677 CA A P D 686 -3 727 42 441 69 527 1 00 65 4 c
ATOM 17678 C A D 686 -4 934 43 .34 7 69 837 1 00 70 .35 c
ATOM 17679 CB ASP D 686 -3 244 42 663 8 093 1 00 8 25 c
ATOM 17680 CG A P D 686 -2 589 44 0 7 889 1 00 72 53 c
ATOM 17681 OD2 ASP D 686 -- 2 518 44 472 66 716 1 00 48 0

ATOM 17682 OD1 ASP D 686 -2 146 44 629 8 899 1 00 72 59 0

ATOM 17683 O GLY D 687 -8 484 42 97 9 69 .30 6 1 0 77 30 0

ATOM 17684 GLY D 687 --5 812 42 892 70 732 1 00 79
ATOM 17685 CA. GLY D 687 -7 010 43 638 7 090 1 00 72 00 c
ATOM 17686 C GLY D 687 -7 964 43 904 69 934 1 0 73 34 c
ATOM 17687 O PHE D 688 --8 705 45 950 66 204 1 00 69 80 0

ATOM 17688 N PHE D 688 -8 210 45 178 69 653 1 00 72 46 N
ATOM 17689 CA PHE D 688 ... y 071 45 547 68 530 1 00 75 69 c
ATOM 17690 c PHE D 688 --8 222 45 936 7 325 1 00 69 07 c
ATOM 17691 CB PHE D 688 -10 022 46 700 68 906 1 00 77 54 c
ATOM 17692 CG PHE D 688 --11 029 46 350 69 985 1 00 81 62 c
ATOM 17693 GDI PHE D 688 - 459 45 041 70 168 1 00 77 77 c
ATOM 17694 CD2 PHE D 688 -11 551 47 .341 70 818 1 00 81 .32 c
ATOM 17695 CEl PHE D 688 -12 389 44 725 71 165 1 00 83 02 c
ATOM 17696 CF.2 PHE D 688 -12 486 47 031 7 8.10 1 00 74 83 c
ATOM 17697 C PHE D 688 -12 901 45 724 71 987 1 00 77 85 c
ATOM 17698 O ALA D 689 - 6 066 45 769 4 265 1 00 3 61 0

ATOM 17699 ALA D 689 - 6 953 46 247 67 573 1 0 71 25

ATOM 17700 CA ALA D 689 -6 008 46 62 4 66 523 1 00 14 c
ATOM 17701 C ALA D 689 -5 834 45 524 65 457 1 00 68 95 c



ATOM 177 02 CB ALA D 689 4 ..661 46..980 67..144 1 ..00 67 ..10 c

ATOM 17703 O ASM D 690 4 .,528 43..248 62.,705 1 ,.00 62 ..66 O
ATOM 17704 N A S D 690 5 ..430 44 .,330 65..900 ..00 66,.68 N

ATOM 17705 CA A S D 690 5 ..192 43 .,163 65..034 1 ..00 67 ..10 c

ATOM 17706 C ASM D 690 4 ,,213 43. 417 63.,884 1 ,.00 64 ..47 C

ATOM 17707 CB A S D 690 6 ..511 42.,637 64..480 1 ..00 67 ,.74 C

ATOM 17708 CG ASN D 690 7 ..059 41 .,487 65..296 1 ,.00 68,.71 c

ATOM 177 09 OD1 ASN D 690 6 ,,902 4 .443 66.,515 1 ,.00 71 ..72 0

ATOM 17710 N A S D 690 7 ..678 40.,533 64.,625 1 ,.00 66..65 N

ATOM 17711 O ARG D 691 1 ..027 41 .,942 63..692 1 ,.00 61 ,.84 O
ATOM 17712 N ARG D 691 .3,,014 43..82 9 64.,254 1 ,.00 62 ..34 N

ATOM 17713 CA ARG D 691 1 ..987 44 ..118 63.,283 1 ,.00 63..80 C

ATOM 17714 C ARG D 691 .293 42.,814 62. 856 1 ,.00 61 ,.87 C

ATOM 17715 CB ARG D 691 0 ..989 45.,127 63.,867 1 ..00 66..49 c

ATOM 17716 CG ARG D 691 1 .,640 46. 441 64.,330 1 ,.00 65..33 c
ATOM 17717 C ARG D 69.1 0 ..743 47 .,292 65..247 1 ..00 57 ,.69 c
ATOM 17718 NE ARG D 691 0 ..62 3 46.,714 66..580 1 ..00 65..00 N

ATOM 17719 C ARG D 691 0 ,,247 47 ..381 67.,671 1 ,.00 64 ..32 C

ATOM 17720 N ARG D 69.1 0 ..054 48.,668 67..606 1 ..00 61 ,.09 N

ATOM 17721 H2 ARG D 691 0 ..178 46.,756 68..83 7 1 ,.00 62 ,.48 N

ATOM 17722 O ASN D 692 1 ,,573 42 .901 61.,573 1 ,.00 57 ..27 O
ATOM 17723 N A S D 692 1 .,050 42.,667 61.,552 1 ,.00 57 ..38 N

ATOM 17724 CA ASN D 692 0 ..296 41 .,523 61..053 1 ,.00 61 ,.37 c
ATOM 17725 C ASN D 692 . ,,188 41 ..813 61.,139 1 ,.00 58..45 C

ATOM 17726 CB ASN D 692 0 .,701 41 ..170 59.,618 1 ,.00 60..53 C

ATOM 17727 CG ASN D 692 0 .495 42.,316 58. 628 1 ,.00 59 ,.06 C

ATOM 177 8 OD1 ASN D 692 0 ,,245 43..267 58.,882 1 ,.00 63..38 O
ATOM 17729 D2 ASN D 692 1 .,142 42..209 57.,478 1 ,.00 55..28 N

ATOM 177 30 O PHE D 69.3 4 .949 42.,829 60. 561 1 ,.00 54 ,.50 O
ATOM 17731 PHE D 693 2 .,005 40 .,853 60.,711 1 ..00 59..16 N

ATOM 17732 CA PHE D 693 3 ,,470 40..952 60.,760 1 ,.00 : .42 C

ATOM 17733 C PRE D 69.3 4 ..034 42.,173 60..042 1 ..00 54 ,. 3 C

ATOM 17734 CB PHE D 693 4 ..110 39.,682 60..172 1 ..00 60..28 c

ATOM 17735 CG PHE D 693 ,,602 39. 791 59.,980 1 ,.00 57 ..72 c
ATOM 17736 C PHE D 69.3 6 ..454 .3 9 .,765 61..070 1 ..00 54 ,.79 c
ATOM 17737 CD2 PHE D 693 6 ..148 39.,934 58..711 1 ,.00 55,.16 c

ATOM 17738 CE1 PHE D 693 7 ,,829 39. 877 60.,901 1 ,.00 59..69 c
ATOM 17739 CE2 PHE D 693 7 .,519 40.,045 58..539 1 ,.00 55..08 c
ATOM 177 40 C PHE D 69.3 8 .. 40.,022 59. 635 1 ,.00 49 ,.85 c
ATOM 17741 O MET D 694 4 ,,394 45..876 58.,807 1 ,.00 59..29 0

ATOM 17742 N ME D 694 3 ,,510 42..464 58.,848 1 ,.00 54 ..29 N

ATOM 177 43 CA MET D 694 3 .925 4.3.,651 58. 098 1 ,.00 56 ,.1 c
ATOM 17744 c ME D 694 3 .,616 44 ..931 58.,855 1 ..00 57 ..96 c

ATOM 17745 CB ME D 694 3 ,,251 43..715 56.,720 1 ,.00 56..37 c
ATOM 17746 CG ME D 694 4 ..047 4.3.,118 55..577 1 ..00 54 ,.77 c
ATOM 17747 S ME D 694 5 ..593 43 .,974 55..178 1 ..00 64 ..34 s
ATOM 177 48 CE M D 694 6 ,,773 43. 050 56.,126 1 ,.00 58..55 c
ATOM 17749 O GLN D 695 3 ..434 47 .,384 61..909 1 ..00 61 ,.78 0

ATOM 17750 GLN D 695 2 ..482 44 .,974 59..546 1 ,.00 53,.31 N

ATOM 17751 CA. GLN D 695 2 ,,154 46. 178 60.,300 1 ,.00 59..99 C

ATOM 17752 C GLN D 695 2 .,995 46..289 61.,565 1 ,.00 58..91 C

ATOM 17753 CB GLN D 695 0 ..656 46.,230 60..635 1 ,.00 60,.47 c
ATOM 177 54 CG GLN D 695 0 ,,22 4 46..562 59.,441 1 ,.00 56..2.3 c
ATOM 17755 CD GLN D 695 1 .,695 46..403 59.,763 1 ,.00 62 ..52 c
ATOM 177 56 O GLN D 695 2 .071 45 .,542 60. 553 1 ,.00 59 ,.62 0

ATOM 177 57 NE2 GLN D 695 2 ,,535 47 ..248 59.,1 6 1 ,.00 58..50 N

ATOM 17758 O LEU D 696 5 ,,992 46..305 64.,288 1 ,.00 60..97 0

ATOM 177 59 N LEU D 696 3 .235 45 .,165 62. 238 1 ,.00 51 ,.85 N

ATOM 17760 CA LEU D 696 4 .,008 45.,167 63.,488 1 ..00 57 ..39 c

ATOM 177 61 C LEU D 696 5 ,,454 45..685 63.,354 1 ,.00 63..79 C

ATOM 17762 CB LEU D 696 4 ..048 4.3.,761 64..086 1 ..00 52 ,.54 C

ATOM 17763 CG LEU D 696 2 ..761 43 .,092 64..556 1 ..00 62 ..51 c

ATOM 177 64 CD1 LEU D 696 .3,,038 4 .627 64.,955 1 ,.00 58..47 c



ATOM 17765 CD2 LEU D 696 2 113 43 879 65 709 1 00 58 69 c
ATOM 177 66 O LE D 697 8 787 47 570 61 042 1 00 62 31 O
ATOM 17767 LE D 697 6 093 45 425 2 1 0 63 64

ATOM 17768 CA ILE D 697 7 493 45 822 2 039 1 00 58 59 c
ATOM 17769 C ILE D 697 7 663 47 160 3 8 I 00 8 c
ATOM 17770 CB ILE D 697 8 293 44 755 61 266 1 0 6 54 c
ATOM 17771 CGI ILE D 697 7 81 7 44 665 59 812 1 00 55 91 c
ATOM 177 72 CG2 ILE D 697 8 210 43 4 5 970 I 00 55 0 c
ATOM 17773 GDI ILE D 697 8 455 43 557 59 042 1 00 61 67 c
ATOM 17774 O HIS D 698 6 092 51 412 61 179 1 00 62 89 0
ATOM 17775 N D 698 6 554 47 82 9 6 007 I 00 5 46 N
ATOM 17776 CA HIS D 698 6 602 49 179 0 447 1 00 62 72 c
ATOM 17777 C H D 698 6 030 0 207 417 1 00 60 73 c
ATOM 17778 CB H S D 698 5 828 49 255 59 123 1 00 3 65 c
ATOM 177 79 CG HIS D 698 6 578 48 707 57 947 1 00 62 80 c
ATOM 17780 D1 H S D 698 6 554 47 374 57 602 1 0 60 3

ATOM 17781 C D 2 H S D 698 7 373 49 316 57 035 1 00 4 50 c
ATOM 17782 CE1 HIS D 698 7 303 47 181 56 533 I 00 5 74 c
ATOM 17783 2 H S D 698 7 812 48 344 56 167 1 0 66 66
ATOM 177 84 O ASP D 699 6 502 50 918 4 924 1 00 5 16 0
ATOM 17785 N ASP D 699 5 451 49 720 2 503 I 00 38
ATOM 17786 CA A D 699 4 681 50 570 3 401 1 00 61 81 c
ATOM 17787 c ASP D 699 5 586 51 424 4 276 1 00 0 31 c
ATOM 17788 CB A D 699 3 763 49 706 64 261 I 00 3 00 c
ATOM 17789 CG A D 699 2 811 50 519 5 096 1 00 62 73 c
ATOM 177 90 OD2 A P D 699 2 297 49 974 66 092 1 00 67 44 0
ATOM 177 91 OD1 ASP D 699 2 565 51 696 64 760 I 00 66 7 0
ATOM 17792 O ASP D 700 6 840 53 934 7 350 1 00 6 00 0
ATOM 177 93 A P D 700 5 328 2 727 64 305 1 00 62 0
ATOM 17794 CA ASP D 700 6 196 53 626 65 063 1 00 59 06 c
ATOM 17795 C ASP D 700 5 961 53 571 66 580 1 00 58 2 c
ATOM 17796 CB AS D 700 6 048 55 050 64 540 1 0 63 c
ATOM 17797 CG ASP D 700 6 822 55 274 3 241 1 00 67 55 c
ATOM OD2 ASP D 700 6 3 9 56 001 2 352 I 00 66 33 0
ATOM 17799 OD1 AS D 700 7 942 54 725 3 1 8 1 0 57 64 0
ATOM 17800 SER D 701 4 796 53 087 66 999 1 00 4 87

ATOM 17801 CA. SER D 701 4 479 52 894 8 4 4 I 00 32 c
ATOM 17802 C SER D 701 5 041 51 576 68 949 1 00 56 69 c
ATOM 17803 O SER D 701 4 934 262 70 130 1 00 58 38 0
ATOM 17804 CB SER D 701 2 965 5 931 68 617 I 00 79 c
ATOM 17805 OG SER D 701 2 362 51 785 8 049 1 00 0 45 0
ATOM 17806 LEU D 702 5 633 0 787 68 072 1 00 6 59
ATOM 17807 CA LEU D 702 6 305 49 576 8 531 1 00 58 95 c
ATOM 17808 C LEU D 702 7 815 49 696 8 3 7 1 00 58 57 c
ATOM 17809 O LE D 702 8 276 50 471 67 480 1 0 59 0 0
ATOM 17810 CB LEU D 702 5 745 48 371 7 805 1 00 58 27 c
ATOM 17811 CG LEU D 702 4 281 48 174 8 51 I 00 55 89 c
ATOM 17812 C LE D 702 3 686 47 045 67 345 1 0 57 0 c
ATOM 17813 CD2 LEU D 702 4 193 47 868 69 611 1 00 54 49 c
ATOM 17814 N TH.R D 703 8 592 48 949 69 103 I 00 56 89
ATOM 17815 CA THR D 703 10 039 49 055 68 978 1 00 56 54 c
ATOM 17816 c THR D 703 10 649 48 067 7 967 1 00 0 4 c
ATOM 17817 0 THR D 703 857 48 138 67 706 I 00 61 0
ATOM 17818 CB THR D 703 10 746 48 870 70 347 1 00 57 50 c
ATOM 17819 OG1 THR D 703 0 041 47 909 7 133 1 00 62 20 0
ATOM 17820 CG2 THR D 703 0 779 50 173 7 098 I 00 53 30 c
ATOM 17821 PHE D 704 9 831 47 180 7 387 1 00 57 32

ATOM 17822 CA PHE D 704 0 340 46 48 66 458 1 00 63 3 c
ATOM 17823 c PHE D 704 11 109 46 770 65 289 1 00 59 84 c
ATOM 17824 O PHE D 704 12 246 46 400 020 1 00 0 8 0
ATOM 17825 CB P E D 704 9 200 45 269 917 1 0 55 3 c
ATOM 17826 CG PHE D 704 8 511 44 451 66 973 1 00 55 46 c
ATOM CD1 PHE D 704 9 254 43 682 67 87 I 00 52 9 c



ATOM 17828 CD2 PHE D 704 7 111 44 471 7 086 1 00 54 8 c
ATOM 17829 CEl PHE D 704 8 630 42 934 8 853 1 00 5 25 C
ATOM 17830 CE2 PHE D 704 6 467 43 72 6 68 058 1 0 52 72 c
ATOM 17831 C PHE D 704 7 224 42 955 8 952 1 00 0 32 c
ATOM 17832 N LYS D 705 0 468 47 7 8 64 6 8 I 00 55 86 N
ATOM 17833 CA LYS D 705 1 078 48 540 3 5 1 0 62 29 c
ATOM 17834 c LYS D 705 12 476 49 039 63 969 1 00 37 c
ATOM 17835 0 LYS D 705 3 4 3 49 008 63 165 I 00 66 25 0
ATOM 17836 CB LYS D 705 10 157 49 725 3 277 1 00 56 61 c
ATOM 17837 CG LYS D 705 10 581 50 631 62 141 1 00 56 12 c
ATOM 17838 C LYS D 705 9 424 51 577 6 787 I 00 5 39 c
ATOM 17839 CE LYS D 705 9 910 52 824 61 083 1 00 48 91 c
ATOM 17840 Z LYS D 705 8 866 3 406 60 224 1 00 6 43 N
ATOM 17841 GLU D 706 2 616 49 478 65 211 1 00 3 85 N
ATOM 17842 CA GLU D 706 3 892 49 984 685 1 00 8 04 C
ATOM 17843 C GL D 706 4 950 48 875 856 1 0 64 4 c
ATOM 17844 O GLU D 706 16 085 49 032 65 413 1 00 86 0
ATOM 17845 CB GLU D 706 3 696 50 742 67 005 I 00 56 74 c
ATOM 17846 N AS D 707 4 5 47 774 66 504 1 0 59 83 N
ATOM 17847 CA ASP D 707 15 513 46 669 66 731 1 00 7 63 c
ATOM 17848 C ASP D 707 5 972 46 035 65 415 I 00 65 C
ATOM 17849 O A D 707 17 117 45 589 5 290 1 00 68 47 O
ATOM 17850 CB ASP D 707 14 873 45 606 7 631 1 00 8 1 c
ATOM 17851 CG A D 707 4 870 46 005 69 099 I 00 68 72 c
ATOM 17852 OD1 A D 707 14 886 47 217 69 374 1 00 67 52 0
ATOM 17853 OD2 ASP D 707 4 860 45 69 978 1 00 76 05 0
ATOM 17854 N LE D 708 5 061 46 002 64 445 I 00 61 78 N
ATOM 17855 CA LE D 708 336 45 494 3 102 1 00 62 53 C
ATOM 17856 C ILE D 708 6 32 6 46 378 2 350 1 00 65 03 c
ATOM 17857 O ILE D 708 17 308 45 894 61 811 1 00 4 66 0
ATOM 17858 CB ILE D 708 4 041 45 372 62 276 1 00 55 32 c
ATOM 17859 CGI ILE D 708 3 193 44 209 780 1 0 53 c
ATOM 17860 CG2 ILE D 708 14 337 45 166 0 823 1 00 54 14 c
ATOM 17861 CD1 ILE D 708 872 44 067 2 059 I 00 57 2 c
ATOM 17862 N GL D 709 6 075 47 68 32 6 1 0 7 59 N
ATOM 17863 CA GLN D 709 16 979 48 605 61 650 1 00 70 11 c
ATOM 17864 C GLN D 709 8 324 48 682 2 376 I 00 66 C
ATOM 17865 O GLN D 709 1 354 48 931 61 758 1 00 72 87 0
ATOM 17866 CB GLN D 709 6 341 49 994 538 1 00 72 08 c
ATOM 17867 CG GLN D 709 7 67 51 007 60 744 I 00 80 82 c
ATOM 17868 CD GLN D 709 7 461 50 576 59 300 1 00 88 53 c
ATOM 178 69 O GLN D 709 6 765 49 730 58 724 1 00 89 87 0
ATOM 17870 E2 GLN D 709 18 495 51 171 58 709 1 00 88 92 N
ATOM 17871 LYS D 710 8 313 48 449 3 684 1 00 64 4 N
ATOM 17872 CA LYS D 7 0 531 48 466 64 462 1 0 59 8 c
ATOM 17873 c LYS D 710 20 356 47 206 4 183 1 00 70 33 c
ATOM 17874 O LYS D 7 0 2 543 47 132 64 5 7 I 00 62 05 0
ATOM 17875 CB LYS D 7 0 212 48 574 954 1 0 66 68 c
ATOM 17876 ALA D 711 19 720 46 215 63 563 1 00 7 18 N
ATOM 17877 CA. ALA D 7 1 20 348 44 9 5 63 374 I 00 64 75 C
ATOM 17878 C ALA D 711 21 236 44 852 62 122 1 00 67 05 C
ATOM 17879 O ALA D 711 22 196 44 090 62 094 1 00 72 26 O
ATOM 17880 CB ALA D 7 1 9 287 43 825 63 332 I 00 67 28 C
ATOM 17881 N GLN D 712 20 946 45 644 61 096 1 00 62 50 N
ATOM 17882 CA GLN D 712 862 45 689 59 967 1 00 68 02 C
ATOM 17883 C GLN D 7 2 23 090 46 555 60 274 I 00 66 76 C
ATOM 17884 O GLN D 712 24 165 46 357 59 698 1 00 75 23 0
ATOM 17885 CB GLN D 712 149 46 193 58 7 5 1 00 74 c
ATOM 17886 CG GLN D 712 20 146 45 203 58 133 1 00 72 96 c
ATOM 17887 CD GLN D 712 8 771 45 371 58 722 1 00 8 7 c
ATOM 17888 O GLN D 712 8 463 46 418 59 289 1 0 76 0
ATOM 17889 E2 GLN D 712 17 930 44 352 58 588 1 00 61 08 N
ATOM 17890 O ASP D 7 8 33 262 47 863 23 I 00103 64 O



ATOM 17891 ASP D 718 31..856 46..661 53..339 1 ..00107..98

ATOM 17892 CA ASP D 718 32.,921 45..985 52.,601 1 ,.00106..92 C

ATOM 17893 C A S D 7 8 33..200 46.,635 51..233 1 ,.00103,.34 C

ATOM 17894 CB ASP D 718 32..583 44 .,499 52.,426 1 ..00106..30 c
ATOM 17895 CG ASP D 7 8 3.1.,257 44 .272 5 .,715 1 ,.00106.,45 c
ATOM 17896 OD2 A S D 7 8 31..262 44 ., 45 50..469 1 ,.00101,.66 0
ATOM 17897 OD1 ASP D 718 30..215 44 .,209 52..403 1 ,.00104,.81 0

ATOM 17898 N SER D 7 9 33.,375 45. 8 50.,199 1 ,.00 98.,84

ATOM 17899 CA SEP. D 719 33..780 46..309 48.,882 1 ,.00 95..58 c
ATOM 17900 c SER D 7 32..725 46.,109 47 ..798 1 ,.00 88,.33 c
ATOM 17901 0 SER D 7 31.,857 45..234 47 .,899 I ,.00 86..63 0

ATOM 17902 CB SER D 719 35..087 45..638 48.,433 1 ,.00 95..23 c
ATOM 7903 OG SER D 7 35. 387 4 .,937 47 .077 1 ,.00 89 ,.7 0
ATOM 17904 LEU D 720 32..821 46.,941 46.,764 1 ..00 84 ..27

ATOM 17905 CA LEU D 720 32.,018 46..802 45.,556 1 ,.00 76..84 c
ATOM 17906 C LE D 720 32..165 45.,394 44 ..997 1 ,.00 79,.89 c
ATOM 17907 O LEU D 720 31..197 44 .,621 44 .,948 1 ..00 70..16 0
ATOM 17908 CB LEU D 720 32.,452 47 .826 44 .,512 1 ,.00 68.,86 c
ATOM 17909 CG LE D 720 31..704 47 .,795 43..186 1 ,.00 6.3,.97 c
ATOM 17910 CD1 LEU D 720 30..223 47 .,877 43. 472 1 ,.00 59,.09 c
ATOM 17911 CD2 LEU D 720 32.,156 48. 931 42.,267 1 ,.00 58.,04 c
ATOM 17912 S D 721 33..400 45.,078 44 .,599 1 ,.00 80..94

ATOM 17913 CA HIS D 721 33..745 43.,785 44 ..025 1 ,.00 80,.24 c
ATOM 17914 C D 721 .3.3.,231 42 ..680 44 .,914 I ,.00 78..39 c
ATOM 17915 O HIS D 721 32..678 41 .,691 44 .,436 1 ,.00 72 ..55 0
ATOM 17916 CB H D 72 35. 254 43.,658 43. 833 1 ,.00 8 ,.26 c
ATOM 17917 CG S D 721 35.,805 44 ..564 42.,776 I ,.00 87 ..90 c
ATOM 17918 D1 HIS D 721 35.,528 45..91 42.,731 1 ,.00 88..91

ATOM 17919 CD2 H D 72 36. 622 44 .,314 4 .72 6 1 ,.00 87 ,.13 c
ATOM 17920 CE1 H S D 721 36.,147 46.,454 41 .,695 1 ..00 87 ..66 c
ATOM 17921 E HIS D 721 36.,818 45..505 4 .,070 1 ,.00 85..03

ATOM 17922 GLU D 722 33...385 42.,872 46..218 1 ,.00 8 ,. 2

ATOM 17923 CA GLU D 722 32..868 41 .,910 47 ..177 1 ..00 84 ..05 c
ATOM 17924 C GLU D 722 3.1.,346 4 .807 47 .,076 1 ,.00 80.,93 c
ATOM 17925 O GLU D 722 30..834 40.,730 46..802 1 ,.00 78,.05 0
ATOM 17926 CB GLU D 722 33..298 42.,274 48..602 1 ,.00 9 ,.19 c
ATOM 17927 CG GLU D 722 34.,776 4 .989 48.,889 1 ,.00 93.,57 c
ATOM 17928 CD GLU D 722 35.,037 41 .,62 3 50.,346 1 ,.00 98..54 c
ATOM 7929 O GLU D 722 34. 426 42.,245 51. 241 1 ,.00106,.59 0

ATOM 17930 OE2 GLU D 722 35.,845 40..704 50.,598 I ,.00 95..90 0
ATOM 17931 HIS D 72 3 30.,638 42..923 47 .,262 1 ,.00 81 ..03

ATOM 7932 CA H D 723 29. 170 42.,9 7 47 .251 1 ,.00 82 ,.36 C
ATOM 17933 c H S D 723 28..579 42.,171 46.,056 1 ..00 78..49 c
ATOM 17934 O HIS D 72 3 27.,683 41 ..334 46.,219 1 ,.00 75..25 0
ATOM 17935 CB H S D 723 28..604 44 .,347 47 ..264 1 ,.00 74 ,.38 c
ATOM 17936 CG H S D 723 27..119 44 .,398 47 ..058 1 ..00 74 ..67 c
ATOM 17937 ND HIS D 723 26.,219 44 .037 48.,035 1 ,.00 79.,3.1 N

ATOM 17938 CD2 H S D 723 26...37 7 44 .,740 45..977 1 ,.00 80,.76 C
ATOM 17939 CE1 HIS D 723 24 ..988 44 .,169 47 ..574 1 ,.00 80,.09 c
ATOM 17940 E2 HIS D 723 2 .,055 44 .593 46.,325 1 ,.00 78.,10 N
ATOM 17941 LE D 724 29.,098 42.,479 44 .,866 1 ,.00 75..01

ATOM 17942 CA ILE D 724 28..529 4 .,990 43..615 1 ,.00 73,.26 c
ATOM 17943 C ILE D 724 28.,758 40..485 4.3.,451 I ,.00 76..24 c
ATOM 17944 O ILE D 724 27.,898 39.,763 42..937 1 ,.00 74 ..99 0
ATOM 17945 CB ILE D 724 29. 108 42.,762 42 .389 1 ,.00 68 ,.92 c
ATOM 17946 CGI ILE D 724 28.,6 6 44 ..2 42.,386 I ,.00 67 ..22 c
ATOM 17947 CG2 ILE D 724 28.,698 42..107 4 .,085 1 ,.00 63..49 c
ATOM 7948 GD ILE D 724 29. 114 4 .,046 4 .2 1 ,.00 51 ,.92 c
ATOM 17949 ALA D 725 29..904 40 .,003 43..913 1 ..00 77 ..22

ATOM 17950 CA ALA D 725 30.,272 38..613 43.,680 1 ,.00 75..52 C
ATOM 17951 C ALA D 725 29...32 4 .37.,654 44 ..401 1 ,.00 77 ,.91 C

ATOM 17952 O ALA D 725 28..800 3 .,725 43..791 1 ..00 77 ..29 O
ATOM 17953 CB ALA D 725 3.1.,707 38. 373 44 .,105 1 ,.00 68.,57 c



ATOM 17954 A S D 726 29..075 37..883 45..686 1 ..00 77 ..33 N

ATOM 17955 CA ASM D 72 6 28,,209 36..961 46.,416 1 ,.00 83..32 C

ATOM 17956 C A S D 726 26..750 .37.,379 46...321 1 ,.00 77 ,,94 C

ATOM 17957 O ASN D 72 6 25..906 3 .,880 47 ..064 1 ..00 77 ..54 0

ATOM 17958 CB ASN D 726 28.,640 36. 824 47 .,883 1 ,.00 82 ..51 c

ATOM 17959 CG A S D 726 29..333 .38.,062 48..405 1 ,.00 85,,97 c
ATOM 17960 OD1 ASN D 72 6 29..181 39.,143 47 ..844 1 ,.00 85,.08 0

ATOM 17961 D2 ASN D 726 30.,101 37. 9 2 49.,486 1 ,.00 8 ..16 N

ATOM 17962 O LE D 727 25..189 36.,697 43 .,430 1 ,.00 82 ..88 0

ATOM 17963 LEU D 727 26..459 38.,294 45..403 1 ,.00 76 ,.83 N

ATOM 17964 CA LEU D 727 25.,08 38..493 44 .,988 I ,.00 80..96 C

ATOM 17965 C LEU D 727 24..608 37..186 44 .,403 1 ,.00 84 ..57 C
ATOM 17966 CB LEU D 727 24 .936 39.,594 43. 946 1 ,.00 76 ,.19 C
ATOM 17967 CG LEU D 727 25..231 41 .,030 44 .,345 1 ..00 80..75 c

ATOM 17968 CD2 LEU D 727 24.,445 41 ..405 45.,589 1 ,.00 84 ..56 c
ATOM 17969 C LEU D 727 24..92 6 4 .,963 43..179 1 ,.00 73,.25 c

ATOM 17970 O ALA D 728 22..202 3 .,715 42..608 1 ..00 82 ..21 0

ATOM 17971 N ALA D 728 23.,574 36. 610 4 .,002 1 ,.00 8 ..00 N

ATOM 17972 CA ALA D 728 .981 .35.,401 44 ..459 1 ,.00 82 ,.87 c
ATOM 17973 c ALA D 728 2 2 ..656 35.,637 42..981 1 ,.00 8 ,.20 c

ATOM 17974 CB ALA D 728 21.,74 35. 0 3 4 .,250 1 ,.00 75..70 c
ATOM 17975 O GLY D 729 24..858 33.,590 40 .,639 1 ,.00 64 ..95 0

ATOM 17976 GLY D 72 9 2 2 ..932 34.,634 42..151 1 ,.00 82 ,.49 N

ATOM 17977 CA GLY D 72 9 22.,744 34..717 40.,712 I ,.00 72 ..97 C

ATOM 17978 C GLY D 729 23..893 34..02 6 39.,996 1 ,.00 66..43 C
ATOM 7979 O SER D 730 25. 612 .35.,72 6 37. 62 4 1 ,.00 56 ,.05 O

ATOM 17980 N SER D 730 23.,783 33..908 .38.,673 I ,.00 60..78 N

ATOM 17981 CA SER D 730 24.,882 33..431 37.,831 1 ,.00 54 ..68 C

ATOM 7982 C SER D 730 25. 936 .34.,527 37. 627 1 ,.00 60 ,.52 c
ATOM 17983 CB SER D 730 24..351 32.,976 36.,483 1 ..00 55..89 c

ATOM 17984 OG SER D 730 23.,422 33..934 36.,000 1 ,.00 68..36 0

ATOM 17985 O PRO D 731 28..842 .36.,821 35..759 1 ,.00 59,.30 0

ATOM 17986 PRO D 731 27..206 34.,122 37..455 1 ..00 58..74 N

ATOM 17987 CA. PRO D 731 28.,285 35. 104 .37.,324 1 ,.00 50..79 C

ATOM 17988 C PRO D 731 28..220 .35.,784 35..964 1 ,.00 52 ,.88 C
ATOM 17989 CB PRO D 731 29..558 34.,254 37 ..478 1 ,.00 53,.26 c

ATOM 17990 CG PRO D 731 29.,096 32. 978 .38.,134 1 ,.00 48..52 c
ATOM 17991 CD PRO D 731 27.,737 32.,753 37.,543 1 ,.00 55..78 c
ATOM 17992 O ALA D 732 27 .108 .38.,004 32. 932 1 ,.00 61 ,.92 0

ATOM 17993 N ALA D 732 27.,453 35..195 .35.,055 I ,.00 46..23 N

ATOM 17994 CA ALA D 732 27.,250 35..754 33.,738 1 ,.00 : .70 c

ATOM 17995 C ALA D 732 26. 738 .37.,214 33. 780 1 ,.00 55 ,.32 c
ATOM 17996 CB ALA D 732 26.,289 34.,879 32.,950 1 ..00 48..35 c

ATOM 17997 O LE D 733 26.,059 41 ..132 35.,461 1 ,.00 62 ..95 0

ATOM 17998 LE D 733 2 ..917 .37.,586 34..757 1 ,.00 57 ,.20

ATOM 17999 CA ILE D 733 25..361 38.,956 34..767 1 ..00 57 ..57 c

ATOM 18000 C ILE D 733 26.,189 39. 920 .35.,597 1 ,.00 54 ..52 c

ATOM 18001 CB ILE D 733 23..905 .39.,006 35...303 1 ,.00 57 ,. 6 c
ATOM 18002 CGI ILE D 733 23..873 38.,744 36..812 1 ,.00 60,.50 c

ATOM 18003 CG ILE D 733 23.,015 38. 038 .34.,558 1 ,.00 5 ..25 c
ATOM 18004 CD1 ILE D 733 22.,482 38.,771 37.,395 1 ,.00 57 ..09 c

ATOM 18005 O LYS D 734 28..961 42.,295 37 ..246 1 ,.00 59,.02 0

ATOM 18006 N LYS D 734 27.,044 3 ...380 .36.,451 I ,.00 59..04 N

ATOM 18007 CA LYS D 734 27.,819 40..198 37.,384 1 ,.00 63..02 c
ATOM 18008 C LYS D 734 28. 658 4 .,255 36. 670 1 ,.00 58 ,.03 c

ATOM 18009 CB LYS D 734 28.,72 6 3 ...30 6 .38.,262 I ,.00 49 ..66 c
ATOM 18010 N LYS D 735 29.,019 40..983 35.,417 1 ,.00 56..73 N

ATOM 18011 CA LYS D 735 29. 877 4 .,861 34. 614 1 ,.00 52 ,. 4 c
ATOM 18012 c LYS D 735 29.,133 43 .,111 34.,105 1 ..00 56..86 c

ATOM 18013 O LYS D 735 29.,732 44 .174 33.,911 1 ,.00 50..76 0

ATOM 18014 CB LYS D 735 30..447 4 .,079 33..437 1 ,.00 47 ,.72 c

ATOM 18015 CG LYS D 735 31..316 41 .,867 32..470 1 ..00 50..07 c

ATOM 18016 CD LYS D 735 31.,568 4 .055 .31.,169 1 ,.00 44 ..07 c



ATOM 18017 CE LYS D 735 32..830 41 .,510 30.,487 1 ..00 47 ..58 c
ATOM 18018 N Z LYS D 735 32.,948 41 ..047 29.,089 1 ,.00 39..67 N

ATOM 18019 N GLY D 7.36 27 ..832 42.,976 33. 876 1 ,.00 52 ,.29 N

ATOM 18020 CA GLY D 736 27..027 44 .,102 33.,451 1 ..00 46..13 c
ATOM 18021 C GLY D 736 26.,893 45. 080 .34.,599 1 ,.00 50..47 C

ATOM 18022 O GL D 7.36 27 ..248 46.,237 34. 485 1 ,.00 53,.45 O
ATOM 18023 ILE D 737 26..379 44 .,586 35..710 1 ,.00 5 ,.00 N

ATOM 18024 CA. LE D 737 26.,307 45. .333 .3 6 .,941 1 ,.00 5 ..25 C
ATOM 18025 C LE D 737 27..560 46.,150 37.,227 1 ,.00 52 ..57 C

ATOM 18026 O ILE D 737 27 ..488 47 .,366 37 .404 1 ,.00 50,.71 O
ATOM 18027 CB ILE D 737 26.,057 44 ...387 .38., 08 I ,.00 51 ..04 C

ATOM 18028 CGI ILE D 737 24..777 43.,593 37.,844 1 ,.00 55..80 C
ATOM 1802 9 CG2 ILE D 7.37 25. 966 45 .,169 39. 405 1 ,.00 56 ,.93 C
ATOM 18030 CD1 ILE D 737 24..621 42.,360 38.,700 1 ..00 58..73 c
ATOM 18031 N LEU D 738 28.,700 45..469 37.,239 1 ,.00 49..25 N

ATOM 18032 CA LE D 7.38 29..982 46.,059 37. 608 1 ,.00 48,. 0 C

ATOM 18033 c LEU D 738 30..476 47 .,129 36.,639 1 ..00 47 ..73 c
ATOM 18034 O LEU D 738 .3 .,068 48. 1 .37.,054 1 ,.00 50..87 0

ATOM 18035 CB LEU D 7.38 31..055 44 .,961 37. 723 1 ,.00 50,.80 c
ATOM 18036 CG LEU D 738 32..455 45.,468 38..057 1 ,.00 52 ,.38 c
ATOM 18037 CD1 LEU D 738 .32.,410 46. 167 .3 9 .,415 1 ,.00 53..18 c
ATOM 18038 CD2 LEU D 738 33..523 44 .,365 38.,052 1 ,.00 60..92 c
ATOM 18039 GLN D 739 30..287 46.,924 35..346 1 ,.00 47 ,.25 N
ATOM 18040 CA GL D 739 .30.,748 47 ..908 .34.,384 I ,.00 46..78 C

ATOM 18041 C GLN D 739 29..885 49.,189 34.,467 1 ,.00 51 ..79 C
ATOM 18042 O GLN D 7.3 9 30. .363 50.,296 34. 176 1 ,.00 44 ,.93 O

ATOM 18043 CB GLN D 739 .30.,725 47 ..332 .32.,965 I ,.00 48..55 C
ATOM 18044 CG GLN D 739 31.,669 46..124 32.,758 1 ,.00 47 ..58 c
ATOM 18045 CD GLN D 7.3 9 33. 128 46.,518 32. 7 8 1 ,.00 51 ,. 7 c
ATOM 18046 OE1 GLN D 739 33..565 47 .,223 31.,816 1 ..00 53..75 0

ATOM 18047 NE2 GLN D 739 33.,890 46..072 33.,705 1 ,.00 55..97 N

ATOM 18048 N THR D 740 28..623 49.,031 34. 856 1 ,.00 45,.75 N

ATOM 18049 CA THR D 740 27..734 50.,175 34.,955 1 ..00 46..35 c
ATOM 18050 C THR D 740 28.,200 51. 1 .3 6 .,049 1 ,.00 47 ..97 C

ATOM 18051 O THR D 740 28..462 52.,297 35. 804 1 ,.00 46,.30 O
ATOM 18052 CB THR D 740 26..306 49.,768 35..256 1 ,.00 47 ,.20 c
ATOM 18053 OG1 THR D 740 25 .,8 48. 906 .34.,219 1 ,.00 44 ..98 0
ATOM 180 54 CG2 THR D 740 25..446 51.,017 35.,351 1 ,.00 47 ..74 c
ATOM 18055 N VAL D 74 28. .318 50.,566 37. 253 1 ,.00 49 ,.41 N

ATOM 18056 CA VAL D 741 28.,833 51..286 .38.,405 I ,.00 45..40 C
ATOM 18057 C VAL D 741 30.,185 51..919 38.,089 1 ,.00 49..78 C

ATOM 18058 O VAL D 74 30. 463 53.,031 38. 527 1 ,.00 55 ,.41 O
ATOM 18059 CB VAL D 741 28..954 50.,368 39.,619 1 ..00 47 ..18 c
ATOM 18060 CGI VAL D 741 29.,525 51..121 40.,789 1 ,.00 50..01 c
ATOM 180 61 CG2 VAL D 741 27 ..606 49.,776 3 .962 1 ,.00 46,.88 c
ATOM 18062 LYS D 742 31..017 51.,247 37.,298 1 ..00 48..93 N

ATOM 18063 CA. LYS D 742 .32.,318 51. 834 .3 6 .,995 1 ,.00 49..63 C

ATOM 18064 C LYS D 742 32..180 53.,005 36. 043 1 ,.00 47 ,.44 C
ATOM 18065 O LYS D 742 32..957 53.,952 36..122 1 ,.00 49,.58 O

ATOM 18066 CB LYS D 742 .33.,307 50. 791 .3 6 .,432 1 ,.00 49..13 c
ATOM 18067 CG LYS D 742 33..737 49.,757 37.,494 1 ,.00 52 ..39 c
ATOM 18068 C E LYS D 742 34..888 48.,792 37 ..097 1 ,.00 6 ,.69 c
ATOM 18069 CE LYS D 742 .35.,515 4 ..079 .35.,734 I ,.00 57 ..40 c
ATOM 18070 NZ LYS D 742 3 ..694 48.,210 35.,518 1 ,.00 69..04 N
ATOM 18071 N VAL D 743 31. 205 52.,939 35. 141 1 ,.00 47 ,.56 N

ATOM 18072 CA VAL D 743 .30.,893 54..068 .34.,283 I ,.00 45..38 C
ATOM 18073 C VAL D 743 30.,469 55..262 35.,153 1 ,.00 50..77 C

ATOM 18074 O VAL D 743 30. 957 56.,372 35. 001 1 ,.00 45 ,.73 O
ATOM 18075 CB VAL D 743 29.,752 53.,768 33.,291 1 ..00 47 ..74 c
ATOM 18076 CGI VAL D 743 29.,145 55..101 32.,772 1 ,.00 43..88 c
ATOM 18077 CG2 VAL D 743 30..245 52.,92 8 32. 147 1 ,.00 43,.61 c
ATOM 18078 VAL D 744 29.,566 55.,003 36.,080 1 ..00 46..31 N

ATOM 18079 CA. VAL D 744 29.,02 56. 064 .3 6 .,869 1 ,.00 48..97 C



ATOM 18080 c VAL D 744 30..118 56..717 37..680 1 ..00 52 .. 1 c
ATOM 18081 O VAL D 744 30,,265 57..944 37.,663 1 ,.00 48..09 O

ATOM 18082 CB VAL D 744 27 ..9 55.,565 37. 774 1 ,.00 47 ,,56 C

ATOM 18083 CGI VAL D 744 27..543 56.,663 38.,745 1 ..00 47 ..82 c
ATOM 18084 CG2 VAL D 744 26.,738 55. 125 .3 6 .,918 1 ,.00 46..07 c
ATOM 18085 A S D 745 30..922 55.,891 38. .34 6 1 ,.00 56,.35

ATOM 18086 CA ASP D 745 32..01 56.,407 39. 172 1 ,.00 50,.69 c
ATOM 18087 C ASP D 745 33.,005 57. 224 .38.,344 1 ,.00 54 ..90 c
ATOM 18088 O A D 745 33..516 58.,225 38.,832 1 ,.00 63..27 0

ATOM 18089 CB ASP D 745 32..735 55.,271 39. 906 1 ,.00 53,. 7 c
ATOM 18090 CG A D 745 31.,940 54..751 41 .,118 1 ,.00 65..49 c
ATOM 18091 OD1 ASP D 745 30..92 4 55..385 41 .,497 1 ,.00 67 ..85 0
ATOM 18092 OD2 ASP D 745 32 .334 53.,7 4 .699 1 ,.00 70 ,.40 0
ATOM 18093 GLU D 746 33. 56.,841 37.,091 1 ..00 46..53

ATOM 18094 CA GLU D 746 34.,107 57..680 36.,24 3 1 ,.00 48..24 c
ATOM 180 95 C GL D 746 33..453 5 9 .,061 35. 992 1 ,.00 54 ,.09 c
ATOM 18096 O GLU D 746 34..107 60.,090 36.,088 1 ..00 61 ..00 0
ATOM 180 97 CB GLU D 746 34.,409 56. 987 .34.,920 1 ,.00 44 ..94 c
ATOM 18098 CG GL D 746 35..279 57.,766 33. 918 1 ,.00 44 ,.08 c
ATOM 18099 CD GLU D 746 36..393 56.,902 33. 293 1 ,.00 53,.59 c
ATOM 18100 O GLU D 746 36.,509 56. 846 .32.,044 1 ,.00 5 ..48 0
ATOM 18101 OE2 GLU D 746 37..169 56.,289 34.,064 1 ,.00 52 ..31 0

ATOM 18102 LEU D 747 32..164 59.,063 35. 679 1 ,.00 47 ,.29
ATOM 18103 CA LEU D 747 31.,471 60. 255 .35.,247 1 ,.00 53..70 C

ATOM 18104 C LEU D 747 31..491 61.,290 3 .,375 1 ,.00 59..84 c
ATOM 8 05 O LEU D 747 31. 739 62.,474 36. 152 1 ,.00 55 ,.82 0

ATOM 18106 CB LEU D 747 30.,037 5 .912 .34.,82 6 1 ,.00 45..81 c
ATOM 18107 CG LEU D 747 29.,950 59. 088 33.,544 1 ,.00 46..85 c
ATOM 18108 CD1 LEU D 747 28. 509 58.,781 33. 169 1 ,.00 44 ,.80 c
ATOM 18109 CD2 LEU D 747 30..676 59.,791 32.,419 1 ..00 50..38 c
ATOM 18110 VAL D 748 31.,274 60. 801 37.,589 1 ,.00 58..63
ATOM 18111 CA VAL D 748 31...335 61.,607 38. 785 1 ,.00 54 ,.73 C

ATOM 18112 c VAL D 748 32..693 62.,274 38.,977 1 ..00 60..58 c
ATOM 18113 0 VAL D 748 32.,755 63. 385 .3 9 .,500 1 ,.00 ..95 0

ATOM 18114 CB VAL D 748 30..990 60.,761 40. 002 1 ,.00 55,.36 c
ATOM 18115 CGI VAL D 748 31..067 61.,582 41 .276 1 ,.00 63,.39 c
ATOM 18116 CG2 VAL D 748 29.,603 60. 183 .3 9 .,829 1 ,.00 52 ..69 c
ATOM 18117 LYS D 749 33.,771 61.,629 38.,535 1 ,.00 59..82

ATOM 18 18 CA LYS D 749 35. 1 62.,222 38. 641 1 ,.00 62 ,.52 c
ATOM 18119 C LYS D 749 35.,338 63. 2 7 .37.,523 1 ,.00 61 ..65 c
ATOM 18120 O LYS D 749 36.,141 64. 141 37.,64 5 1 ,.00 67 ..83 0

ATOM 18121 CB LYS D 749 36. 237 61.,169 38. 574 1 ,.00 63 ,.75 c
ATOM 18122 CG LYS D 749 36.,302 60.,154 39.,698 1 ..00 66..80 c
ATOM 18123 CD LYS D 749 37.,626 59. 381 39.,657 1 ,.00 64 ..14 c
ATOM 18124 CE LYS D 749 37..948 58.,811 38. 262 1 ,.00 68,.40 c
ATOM 18125 LYS D 749 37..272 57.,502 37.,926 1 ..00 62 ..56
ATOM 1812 6 N VAL D 750 34.,663 62. 995 .3 6 .,407 1 ,.00 58..52 N

ATOM 18127 CA VAL D 750 34..761 63.,917 35. 286 1 ,.00 6.3,.77 C
ATOM 18128 c VAL D 750 34..009 65.,216 35. 631 1 ,.00 62 ,.57 c
ATOM 1812 9 0 VAL D 750 34.,378 66. 294 .35.,176 1 ,.00 62 ..68 0
ATOM 18130 CB VAL D 750 34.,212 63.,275 33.,993 1 ,.00 62 .. 0 c
ATOM 18131 CGI VAL D 750 34..293 64.,24 6 32. 810 1 ,.00 57 ,.84 c
ATOM 18132 CG2 VAL D 750 34.,976 61. 991 .3.3.,687 1 ,.00 51 ..92 c
ATOM 18133 O ME D 751 31.,959 66.,812 39.,286 1 ,.00 71 ..54 0
ATOM 8 34 MET D 751 32. 976 65.,094 36. 462 1 ,.00 60 ,.05

ATOM 18135 CA MET D 751 32.,244 66. 246 .3 6 .,969 1 ,.00 63..55 c
ATOM 18136 C MET D 751 32.,750 66. 659 38.,351 1 ,.00 68..41 c
ATOM 8 37 CB MET D 751 30. 745 65.,947 37. 041 1 ,.00 63 ,.49 c
ATOM 18138 CG ME D 751 30.,128 65.,392 35.,773 1 ..00 63..29 c
ATOM 18139 SD MET D 751 29.,589 66. 623 34.,581 1 ,.00 65..71 s
ATOM 18140 CE ME D 751 31..114 66.,985 33. 737 1 ,.00 58,. 0 c
ATOM 18141 O GLY D 752 34..158 67.,474 41 .,989 1 ..00 78..89 0
ATOM 18142 N GLY D 752 34.,066 66. 807 .38.,478 1 ,.00 63...30 N



ATOM 1 8 1 4 3 CA GLY D 7 5 2 3 4 .. 6 8 6 6 7 . 3 6 0 3 9 . 6 6 8 1 .. 0 0 62 .. 1 3 c
ATOM 1 8 1 4 4 C GLY D 7 5 2 3 4 ., 6 6 .. 7 6 8 4 0 ., 9 8 3 1 ,. 0 0 7 2 .. 4 0 C
ATOM 1 8 1 4 5 O AP.G D 7 5 3 3 1 .. 7 2 6 6 4 ., 8 9 3 4 3 .. 8 0 4 ,. 0 0 7 ,. 4 2 0
ATOM 1 8 1 4 6 ARG D 7 5 3 3 3 .. 9 0 0 6 5 . 4 7 5 4 0 . 9 7 2 1 .. 0 0 7 2 .. 4 2 N
ATOM 8 1 4 7 CA. ARG D 7 5 3 .3 3 ., 4 5 5 6 4 . 7 4 4 4 2 ., 1 6 6 1 ,. 0 0 7 2 .. 2 4 C
ATOM 1 8 1 4 8 C ARG D 7 5 3 3 2 .. 0 7 7 6 5 ., 6 9 4 2 .. 6 6 7 1 ,. 0 0 6 9 ,. 0 0 C
ATOM 1 8 1 4 9 CB ARG D 7 5 3 3 4 .. 4 6 5 6 4 ., 882 4 3 .. 3 1 3 1 ,. 0 0 7 4 ,. 5 8 c
ATOM 1 8 1 5 0 CG ARG D 7 5 3 .3 5 ., 3 6 9 6 3 . 6 7 9 4 3 ., 5 6 1 ,. 0 0 77 .. 5 5 c
ATOM 1 8 1 5 1 CD ARG D 7 5 3 3 .. 7 0 2 6 3 . 8 5 4 4 2 . 8 1 0 1 ,. 0 0 7 2 .. 8 1 c
ATOM 1 8 1 5 2 NE ARG D 7 5 3 3 7 .. 4 6 1 6 2 ., 6 1 1 4 2 .. 7 9 9 1 ,. 0 0 7 9 ,. 0 2 N
ATOM 1 8 1 5 3 C ARG D 7 5 3 .3 8 ., 6 0 7 6 2 .. 4 3 8 4 2 ., 4 8 I ,. 0 0 8 2 .. c
ATOM 1 8 1 5 4 N 1 ARG D 7 5 3 3 9 .. 1 3 1 6 3 . 4 4 1 4 1 . 4 5 4 1 ,. 0 0 7 8 .. 3 1 N
ATOM 1 8 1 5 5 N ARG D 7 5 3 3 9 . 2 2 7 6 1 ., 2 6 2 4 2 . 1 9 1 1 ,. 0 0 7 9 ,. 0 9 N
ATOM 1 8 1 5 6 O H S D 7 5 4 2 8 .. 9 8 4 6 4 . 4 4 3 4 0 . 8 5 6 1 .. 0 0 7 0 .. 7 5 O
ATOM 1 8 1 5 7 HI S D 7 5 4 3 1 ., 2 8 5 6 5 .. 8 2 2 4 ., 8 2 7 1 ,. 0 0 7 0 .. 2 0 N
ATOM 1 8 1 5 8 CA H S D 7 5 4 2 9 .. 92 4 6 6 ., 5 7 4 2 .. 2 2 9 1 ,. 0 0 7 3 ,. 5 C
ATOM 1 8 1 5 9 c H S D 7 5 4 2 8 .. 9 8 5 6 4 . 9 9 0 4 1 . 9 5 3 1 .. 0 0 6 9 .. 3 5 c
ATOM 1 8 1 6 0 CB HI S D 7 5 4 2 9 ., 4 2 0 6 7 . 4 0 6 4 ., 4 9 5 1 ,. 0 0 75 ., 3 9 c
ATOM 1 8 1 6 1 CG H S D 7 5 4 3 0 .. 2 8 0 6 8 ., 6 6 4 1 .. 6 8 8 1 ,. 0 0 7 8 ,. 8 2 c
ATOM 1 8 1 62 D1 H S D 7 5 4 3 0 . 1 7 2 6 9 ., 7 3 7 4 0 .. 8 9 1 1 ,. 0 0 8 4 ,. 3 8 N
ATOM 1 8 1 6 3 CD2 HI S D 7 5 4 .3 ., 2 6 0 6 8 . 8 8 3 4 2 ., 5 8 5 1 ,. 0 0 7 6 .. 4 C
ATOM 1 8 1 4 CE1 HI S D 7 5 4 3 1 . 0 4 7 7 0 . 6 4 4 4 1 . 2 9 2 1 ,. 0 0 8 8 .. 0 C
ATOM 1 8 1 6 5 E 2 H S D 7 5 4 3 1 .. 7 2 3 7 0 ., 1 4 8 4 2 .. 3 1 4 1 ,. 0 0 8 ,. 1 2 N
ATOM 1 8 1 6 6 O LYS D 7 5 5 2 6 ., 3 6 5 .. 6 1 1 4 ., 5 7 I ,. 0 0 6 6 .. 6 0 O
ATOM 1 8 1 6 7 N LYS D 7 5 5 2 8 . 1 9 5 6 4 . 6 0 0 4 2 . 9 4 6 1 ,. 0 0 6 4 .. 9 1 N
ATOM 1 8 8 CA LYS D 7 5 5 2 7 . 0 4 5 6 3 ., 7 4 2 4 2 . 6 9 4 1 ,. 0 0 6 4 ,. 0 3 C
ATOM 1 8 1 6 9 C LYS D 7 5 5 2 6 ., 2 5 6 4 .. 3 9 2 4 ., 6 5 3 I ,. 0 0 6 4 .. 6 9 C
ATOM 1 8 1 7 0 CB LYS D 7 5 5 2 6 ., 2 6 6 6 3 .. 4 8 2 4 3 ., 9 8 0 1 ,. 0 0 5 9 .. 6 8 C
ATOM 1 8 1 7 1 CG LYS D 7 5 5 2 7 . 0 8 0 6 2 ., 8 4 8 4 5 . 0 7 4 1 ,. 0 0 6 4 ,. 4 3 C
ATOM 1 8 1 7 2 CD LYS D 7 5 5 2 6 . 3 7 1 6 1 . 6 4 6 4 5 . 6 3 1 1 .. 0 0 6 3 .. 5 2 c
ATOM 1 8 1 7 3 CE LYS D 7 5 5 2 6 ., 8 8 5 6 1 .. 3 0 3 4 6 ., 9 9 5 1 ,. 0 0 6 4 .. 0 2 c
ATOM 1 8 1 7 4 N LYS D 7 5 5 2 6 .. 5 0 1 6 2 ., 3 9 3 4 7 .. 92 5 1 ,. 0 0 6 7 ,. 4 6 N
ATOM 1 8 1 7 5 O PRO D 7 5 6 2 2 . 8 0 5 6 3 . 9 1 9 4 1 . 7 8 5 1 .. 0 0 62 .. 4 0 O
ATOM 1 8 1 7 6 N PRO D 7 5 6 2 5 ., 3 7 2 6 3 . 5 7 3 4 0 ., 9 0 1 1 ,. 0 0 6 2 .. 4 6 N
ATOM 1 8 1 7 7 CA PRO D 7 5 6 2 4 .. .33 9 6 4 ., 0 4 2 3 .. 9 6 6 1 ,. 0 0 6 3 ,. 9 2 C
ATOM 1 8 1 7 8 c PRO D 7 5 6 2 3 .. 0 1 2 6 4 ., 3 8 4 4 0 .. 6 6 6 1 ,. 0 0 6 0 ,. 1 9 c
ATOM 8 1 7 9 CB PRO D 7 5 6 2 4 ., 5 2 6 2 . 8 4 3 .3 9 ., 0 3 6 1 ,. 0 0 5 6 .. 2 6 c
ATOM 1 8 1 8 0 CG PRO D 7 5 6 2 4 . 4 2 9 6 1 . 6 7 3 3 9 . 9 1 8 1 ,. 0 0 6 1 .. 6 4 c
ATOM 8 8 1 CD PRO D 7 5 6 2 5 . 5 6 7 6 2 ., 4 4 0 . 8 0 8 1 ,. 0 0 6 1 ,. 5 1 c
ATOM 1 8 1 8 2 O GLU D 7 5 7 1 9 ., 6 6 3 .. 5 9 2 4 ., 6 3 1 I ,. 0 0 5 9 .. 2 5 0
ATOM 1 8 1 8 3 GLU D 7 5 7 2 2 ., 1 3 2 6 5 .. 1 5 3 4 0 ., 0 2 2 1 ,. 0 0 5 6 .. 5 1 N
ATOM 8 8 4 CA GLU D 7 5 7 2 0 . 8 6 5 ., 4 2 9 4 0 . 6 0 9 1 ,. 0 0 6 1 ,. 5 8 C
ATOM 1 8 1 8 5 c GLU D 7 5 7 2 0 . 052 6 4 . 1 0 8 4 0 . 6 0 0 1 .. 0 0 5 9 .. 2 5 c
ATOM 1 8 1 8 6 CB GLU D 7 5 7 2 0 ., 0 5 4 6 6 .. 5 6 3 3 9 ., 8 4 8 1 ,. 0 0 6 6 .. 9 5 c
ATOM 1 8 1 8 7 CG GLU D 7 5 7 2 0 .. 0 7 0 6 6 ., 5 8 3 8 .. 2 7 4 1 ,. 0 0 7 0 ,. 5 c
ATOM 1 8 1 8 8 CD GLU D 7 5 7 1 9 . 2 0 6 6 7 . 6 1 3 3 7 . 5 3 1 1 .. 0 0 7 8 .. 9 2 c
ATOM 1 8 1 8 9 OE1 GLU D 7 5 7 1 8 ., 4 9 3 6 8 . 4 3 .3 8 ., 1 9 4 1 ,. 0 0 74 .. 3 0
ATOM 1 8 1 9 0 OE2 GLU D 7 5 7 .. 2 4 5 6 7 ., 6 6 1 3 6 .. 2 6 0 1 ,. 0 0 7 0 ,. 4 4 0
ATOM 1 8 1 9 1 AS D 7 5 8 1 9 .. 92 7 6 3 ., 5 4 4 3 9 .. 4 1 1 1 ,. 0 0 62 ,. 2 7 N
ATOM 1 8 1 92 CA. ASM D 7 5 8 1 9 ., 2 5 6 6 2 . 2 7 .3 9 ., 2 4 7 1 ,. 0 0 6 .. 0 1 C
ATOM 1 8 1 9 3 C AS D 7 5 8 2 0 . 0 9 1 6 1 . 2 9 5 3 8 . 4 1 8 1 ,. 0 0 5 1 .. 8 4 C
ATOM 1 8 1 9 4 O ASN D 7 5 8 2 0 .. 9 9 8 6 1 ., 6 9 1 3 7 .. 6 6 6 1 ,. 0 0 4 7 ,. 3 7 0
ATOM 1 8 1 9 5 CB ASN D 7 5 8 1 7 ., 8 9 0 6 2 .. 4 7 7 .3 8 ., 5 7 7 I ,. 0 0 6 3 .. 6 0 C
ATOM 1 8 1 9 6 CG AS D 7 5 8 1 7 . 1 7 5 6 3 . 7 3 4 3 9 . 0 6 2 1 ,. 0 0 6 4 .. 8 4 c
ATOM 8 7 OD1 ASN D 7 5 8 7 . 4 2 6 6 4 ., 8 2 5 3 8 . 5 6 1 1 ,. 0 0 6 3 ,. 6 8 0
ATOM 1 8 1 9 8 ND2 ASN D 7 5 8 1 6 ., 2 7 8 6 3 .. 5 8 0 4 0 ., 0 3 6 I ,. 0 0 6 5 .. 6 6 N
ATOM 1 8 1 9 9 LE D 7 5 9 1 9 ., 7 4 3 6 0 .. 0 2 5 3 8 ., 5 4 6 1 ,. 0 0 : . 7 6
ATOM 1 8 2 0 0 CA ILE D 7 5 9 2 0 . 2 7 9 5 8 ., 9 5 6 3 7 . 7 0 3 1 ,. 0 0 4 5 ,. 7 3 C
ATOM 1 8 2 0 1 c ILE D 7 5 9 1 9 . 1 0 0 5 8 . 1 9 4 3 7 . 1 2 6 1 .. 0 0 4 6 .. 9 9 c
ATOM 1 8 2 0 2 O ILE D 7 5 9 1 8 ., 3 4 7 5 7 .. 5 6 1 3 7 ., 8 7 3 1 ,. 0 0 4 8 .. 2 6 O
ATOM 1 8 2 0 3 CB ILE D 7 5 9 2 1 .. 1 7 3 5 7 ., 9 7 0 3 8 .. 4 9 5 1 ,. 0 0 4 9 , c
ATOM 1 8 2 0 4 CGI ILE D 7 5 9 2 2 . 3 9 7 5 8 . 6 8 6 3 9 . 0 7 5 1 .. 0 0 4 5 .. 7 4 c
ATOM 1 8 2 0 5 CG ILE D 7 5 9 2 1 ., 5 9 0 5 6 . 7 8 6 .3 7 ., 6 0 1 1 ,. 0 0 4 3 .. 0 2 c



ATOM 18206 GDI LE D 759 22 970 57 98 9 40 27 9 1 00 50 04 c
ATOM 182 07 VAL D 760 8 911 58 256 3 817 1 00 40 2 4 N

ATOM 182 08 CA VAL D 760 7 773 57 553 3 239 1 0 46 00 C

ATOM 18209 c VAL D 760 18 188 5 6 250 34 550 1 00 2 0 c
ATOM 8 0 O VAL D 760 02 7 5 6 242 .33 657 I 00 3 2 9 0

ATOM 18211 CB VAL D 760 7 001 58 453 34 2 1 0 44 7 6 c
ATOM 18212 CGI VAL D 760 15 666 57 84 6 3 3 915 1 00 44 11 c
ATOM 8 CG VAL D 760 806 5 9 868 .34 77 9 I 00 53 5 6 c
ATOM 18214 N ILE D 761 17 563 5 5 158 3 958 1 00 48 8 N

ATOM 18215 CA ILE D 761 1 853 53 856 34 374 1 00 46 55 c
ATOM 18216 C ILE D 761 6 658 53 253 .33 641 I 00 48 6 C

ATOM 18217 O ILE D 761 15 644 52 923 3 241 1 00 55 4 9 O

ATOM 18218 CB ILE D 761 8 .313 2 835 35 445 1 00 48 64 C

ATOM 18219 CGI ILE D 761 1 9 393 53 429 3 6 350 1 00 47 8 c
ATOM 18220 CG2 ILE D 761 8 858 51 575 34 777 1 00 45 8 c
ATOM 18221 C ILE D 761 740 52 548 37 542 1 0 49 0 c
ATOM 18222 GLU D 762 1 6 790 53 070 32 341 1 00 45 90 N

ATOM 18223 CA. GLU D 762 5 77 3 52 .34 0 .3 595 I 00 55 2 5 C

ATOM 18224 C GL D 762 5 50 872 32 031 1 0 58 61 C

ATOM 18225 O GLU D 762 1 6 542 50 190 32 418 1 00 56 8 3 O

ATOM 18226 CB GLU D 762 3 52 .387 .30 109 I 00 5 C

ATOM 18227 CG GLU D 762 15 043 51 814 2 9 228 1 00 58 8 6 C

ATOM 18228 CD GLU D 762 15 401 51 906 2 7 768 1 00 48 c
ATOM 18229 OE1 GLU D 762 6 58 51 65 9 2 7 445 I 00 71 5 0

ATOM 18230 OE2 GLU D 762 1 506 52 228 2 6 947 1 00 73 75 0

ATOM 18231 O MET D 763 814 47 415 30 622 1 00 75 85 0

ATOM 182 32 N MET D 763 4 32 8 50 4 3 973 I 00 5 2 6 N

ATOM 18233 CA MET D 763 3 972 48 996 32 056 1 00 56 30 C

ATOM 182 34 C MET D 763 3 455 48 478 30 70 6 1 00 65 44 C

ATOM 18235 CB ME D 763 2 915 48 773 33 124 1 00 59 82 c
ATOM 18236 CG MET D 763 12 899 4 9 845 34 178 1 00 6 70 c
ATOM 182 37 S ME D 763 4 2 4 9 660 3 .3 1 0 88 0 6 s
ATOM 18238 CE ME D 763 13 840 48 023 3 6 048 1 00 78 47 c
ATOM 18239 O ARG D 9 8 630 3 6 .37 6 2 9 52 8 I 00 8 88 0

ATOM 18240 N AP.G D 9 9 6 635 .34 352 2 7 266 1 0 88 74 N

ATOM 18241 CA ARG D 9 1 122 34 738 2 8 588 1 00 87 5 3 c
ATOM 18242 C ARG D 9 7 996 35 999 2 8 538 I 00 85 43 c
ATOM 18243 CB ARG D 919 17 892 33 583 2 9 236 1 00 84 2 4 c
ATOM 18244 CG ARG D 9 182 .33 1 2 8 535 1 00 85 35 c
ATOM 18245 C ARG D 9 9 893 32 098 2 9 32 7 I 00 8 97 c
ATOM 182 E ARG D 919 1 9 156 30 831 2 9 326 1 00 82 88 N

ATOM 18247 C ARG D 9 1 2 9 932 30 .312 1 00 79 1 9 C

ATOM 18248 -Il ARG D 91 1 9 921 30 157 31 401 1 00 74 61 N

ATOM 18249 H ARG D 919 8 491 2 8 805 30 213 1 00 75 33 N

ATOM 182 50 O GL D 92 0 8 472 .3 9 490 2 9 069 1 0 8 3 O

ATOM 18251 GLN D 92 0 18 015 3 6 658 2 7 385 1 00 83 5 9 N

ATOM 18252 CA. GLN D 92 0 8 72 3 3 921 2 7 260 I 00 83 2 3 C

ATOM 18253 C GLN D 92 0 7 98 6 .3 9 02 5 2 8 035 1 0 84 4 9 C

ATOM 18254 CB GLN D 92 0 18 888 38 30 3 2 5 787 1 00 8 66 c
ATOM 18255 CG GLN D 92 0 770 3 .34 9 2 4 987 I 00 08 c
ATOM 18256 CD GLN D 920 1 9 891 37 757 2 3 528 1 00 97 8 9 c
ATOM 18257 OE1 GLN D 92 0 2 0 142 38 925 2 3 219 1 00100 4 3 0

ATOM 18258 NE2 GLN D 92 0 9 704 3 6 797 22 622 I 00 3 2 3 N

ATOM 18259 O LEU D 921 1 981 40 797 30 363 1 00 73 2 1 O

ATOM 182 60 N LEU D 92 6 8 .3 9 434 2 7 55 6 1 00 82 52 N

ATOM 182 61 CA LEU D 921 6 060 40 496 2 8 221 I 00 82 0 C

ATOM 18262 C LEU D 921 519 40 016 2 9 581 1 00 79 8 C

ATOM 182 63 CB LEU D 92 4 922 4 006 2 7 .3 1 00 88 00 C

ATOM 18264 CG LEU D 921 1 5 272 1 891 2 6 094 1 00 87 01 c
ATOM 18265 CD1 LEU D 921 4 04 9 42 155 2 5 200 1 00 78 44 c
ATOM 18266 CD2 LEU D 92 909 43 218 2 6 50 1 0 77 8 9 c
ATOM 18267 O VAL D 922 1 6 166 38 978 33 32 0 1 00 92 0

ATOM 18268 N VAL D 922 5 683 38 730 2 9 867 I 00 78 65 N



ATOM 1 8 2 6 9 CA VAL D 92 2 1 5 .. 3 6 7 3 8 .. 1 9 9 3 1 .. 1 8 9 1 ,. 0 0 7 6 .. 9 8 c
ATOM 1 8 2 7 0 C VAL D 92 2 1 6 ,, 4 5 5 3 8 .. 5 7 4 3 2 ., 2 0 0 1 ,. 0 0 7 1 .. 8 2 C
ATOM 1 8 2 7 1 CB VAL D 92 2 5 .. 2 0 8 .3 6 ., 6 5 8 3 1 . 1 6 0 ,. 0 0 8 0 ,. 7 8 c
ATOM 1 8 2 7 2 CG2 VAL D 92 2 1 .. 2 8 0 3 . 2 2 2 3 0 . 0 2 0 1 ,. 0 0 7 1 .. 1 8 c
ATOM 8 7 3 CGI VAL D 92 2 1 4 ., 7 0 9 3 6 . 1 5 0 .32 ., 5 0 7 ,. 0 0 8 ., 7 8 c
ATOM 1 8 2 7 4 O GL D 92 3 I .. 92 4 0 ., 7 3 9 3 3 . 4 3 5 1 ,. 0 0 6 4 ,. 3 8 0
ATOM 1 8 2 7 5 GLU D 92 3 1 7 .. 7 1 1 3 8 ., 4 2 0 3 1 . 7 9 5 1 ,. 0 0 7 4 ,. 7 3 N
ATOM 8 2 7 6 CA. GLU D 92 3 1 8 ., 8 4 6 3 8 . 7 3 3 .32 ., 6 4 9 1 ,. 0 0 6 9 ., 7 C
ATOM 1 8 2 7 7 C GLU D 92 3 1 9 .. 1 3 3 4 0 . 2 2 9 3 2 . 62 8 1 ,. 0 0 6 7 .. 9 1 C
ATOM 1 8 2 7 8 CB GLU D 92 3 2 0 .. 0 8 5 3 7 ., 9 4 3 3 2 . 2 0 4 1 ,. 0 0 6 3 ,. 0 6 c
ATOM 1 2 7 9 O THR D 92 4 1 8 ., 4 4 1 4 3 . 9 5 0 .3 3 ., 4 I ,. 0 0 6 7 .. 5 7 0
ATOM 1 8 2 8 0 N THR D 92 4 1 8 .. 4 9 4 4 0 . 92 6 3 1 . 6 9 1 1 ,. 0 0 7 1 .. 6 1 N
ATOM 8 2 8 CA THR D 92 4 1 8 . 6 0 6 4 2 ., 3 8 4 3 1 . 6 0 8 1 ,. 0 0 6 9 ,. 1 6 C
ATOM 1 8 2 8 2 c THR D 92 4 1 7 .. 9 1 8 4 3 . 0 1 3 3 2 . 8 0 8 1 ,. 0 0 6 5 .. 9 0 c
ATOM 1 8 2 8 3 CB THR D 92 4 7 ., 9 9 5 4 2 . 9 4 7 3 0 ., 3 0 9 1 ,. 0 0 6 9 .. 9 7 c
ATOM 1 8 2 8 4 OG1 T R D 92 4 8 .. 8 7 3 4 2 ., 6 8 4 2 9 . 2 0 5 1 ,. 0 0 7 0 ,. 9 8 0
ATOM 1 8 2 8 5 CG2 THR D 92 4 1 7 .. 8 1 3 4 4 . 4 2 8 3 0 . 4 1 6 1 ,. 0 0 6 3 .. 3 7 c
ATOM 1 8 2 8 6 O ARG D 92 5 1 6 ., 9 6 7 4 3 . 7 7 2 .3 6 ., 4 0 0 1 ,. 0 0 73 ., 8 0
ATOM 1 8 2 8 7 N AP.G D 92 5 6 .. 7 6 0 4 2 ., 4 7 5 3 3 . 1 7 6 1 ,. 0 0 6 6 ,. 0 9 N
ATOM 1 8 2 8 8 CA ARG D 92 5 1 6 .. 0 2 6 4 3 ., 0 0 5 3 4 . 3 1 7 1 ,. 0 0 6 7 ,. 0 3 c
ATOM 1 8 2 8 9 C ARG D 92 5 1 6 ., 8 5 6 4 2 . 8 4 5 .3 5 ., 5 9 5 1 ,. 0 0 7 ., 6 2 c
ATOM 1 8 2 9 0 CB ARG D 92 5 1 4 .. 6 7 0 4 2 . 3 1 4 3 4 . 4 5 9 1 ,. 0 0 6 3 .. 0 5 c
ATOM 1 8 2 9 1 O GLN D 92 6 1 9 .. 6 1 3 4 2 ., 9 0 6 3 8 . 2 1 5 1 ,. 0 0 6 4 ,. 8 1 0
ATOM 1 2 92 N GL D 92 6 1 7 ., 4 5 9 4 1 . 6 7 9 .3 5 ., 7 6 6 I ,. 0 0 5 7 .. 4 5 N
ATOM 1 8 2 9 3 CA GLN D 92 6 1 8 .. 2 2 4 4 1 . 3 9 7 3 . 9 7 1 1 ,. 0 0 6 6 .. 1 C
ATOM 1 8 2 9 4 C GLN D 92 6 1 9 . .3 4 2 ., 4 0 1 3 7 . 1 2 2 1 ,. 0 0 6 5 ,. 5 1 C
ATOM 1 8 2 9 5 CB GLN D 92 6 1 8 ., 7 8 2 3 . 9 6 3 .3 6 ., 9 4 5 I ,. 0 0 5 6 .. 3 1 C
ATOM 1 8 2 9 6 LE D 92 7 2 0 ., 0 4 4 4 2 . 6 8 3 3 6 ., 0 1 9 1 ,. 0 0 62 .. 7 9 N
ATOM 1 8 2 9 7 CA LE D 92 7 2 . 1 3 8 4 3 ., 6 4 3 6 . 0 2 4 1 ,. 0 0 5 8 ,. 4 5 C
ATOM 1 8 2 9 8 c ILE D 92 7 2 0 .. 6 1 9 4 5 . 0 4 2 3 6 . 3 8 8 1 ,. 0 0 6 1 .. 8 1 c
ATOM 1 8 2 9 9 O ILE D 92 7 2 1 ., 2 4 8 4 5 . 7 6 9 3 7 ., 1 4 7 1 ,. 0 0 6 0 .. 8 4 0
ATOM 1 8 3 0 0 CB ILE D 92 7 2 1 .. 8 4 4 3 ., 6 7 9 3 4 . 6 5 4 1 ,. 0 0 5 4 ,. 7 c
ATOM 1 8 3 0 1 CGI ILE D 92 7 2 2 . 4 1 6 4 2 . 3 0 9 3 4 . 3 0 1 1 ,. 0 0 5 6 .. 4 2 c
ATOM 1 8 3 0 2 CG ILE D 92 7 2 2 ., 9 4 0 4 4 . 7 2 0 .3 4 ., 62 5 1 ,. 0 0 5 .. 4 2 c
ATOM 1 8 3 0 3 C ILE D 92 7 2 3 .. 0 2 2 4 2 ., 2 3 2 3 2 . 9 1 ,. 0 0 5 2 ,. 9 6 c
ATOM 1 8 3 0 4 THR D 92 8 1 9 .. 4 5 4 4 5 ., 4 1 0 3 5 . 8 7 1 1 ,. 0 0 5 6 ,. 9 0 N
ATOM 1 8 3 0 5 CA. THR D 92 8 1 8 ., 9 7 4 6 . 7 7 7 .3 6 ., 0 7 7 1 ,. 0 0 6 4 .. 6 9 C
ATOM 1 8 3 0 6 C THR D 92 8 1 8 . 5 3 0 4 6 . 9 7 8 3 7 . 5 2 2 1 ,. 0 0 6 3 .. 8 1 C
ATOM 8 3 0 7 O THR D 92 8 1 8 . 8 5 0 4 7 ., 9 9 5 3 8 . 1 3 2 1 ,. 0 0 5 8 ,. 6 8 O
ATOM 1 8 3 0 8 CB THR D 92 8 1 7 ., 8 0 4 7 . 1 6 0 .3 5 ., 3 8 I ,. 0 0 6 0 .. 3 4 c
ATOM 1 8 3 0 9 OG1 THR D 92 8 1 8 ., 2 5 9 4 7' . 2 9 7 3 3 ., 7 8 8 1 ,. 0 0 : . 5 5 0
ATOM 1 8 3 1 0 CG2 THR D 92 8 7 . 2 8 8 4 8 ., 4 8 8 3 5 . 5 4 1 1 ,. 0 0 6 8 ,. 4 5 c
ATOM 1 8 3 1 1 LYS D 92 9 1 7 . 8 1 7 4 6 . 0 0 0 3 8 . 0 6 8 1 ,. 0 0 6 0 .. 5 5 N
ATOM 1 8 3 1 2 CA LYS D 92 9 7 ., 4 4 4 4 6 . 0 4 5 3 9 ., 4 7 3 1 ,. 0 0 6 1 .. 6 3 C
ATOM 1 8 3 1 3 C LYS D 92 9 8 .. 6 9 0 4 6 ., 4 0 4 0 . .3 6 6 1 ,. 0 0 6 4 ,. 8 3 C
ATOM 1 8 3 1 4 O LYS D 92 9 1 8 .. 7 4 3 4 6 . 9 4 8 4 1 .. 2 9 7 1 ,. 0 0 6 5 .. 1 2 O
ATOM 1 8 3 1 5 CB LYS D 92 9 1 6 ., 6 1 2 4 4 . 8 2 4 .3 9 ., 8 4 3 1 ,. 0 0 5 6 .. 4 5 C
ATOM 1 8 3 1 6 N H S D 9.3 0 .. 7 4 5 ., 3 4 2 4 0 . 0 6 1 1 ,. 0 0 6 7 ,. 7 7 N
ATOM 1 8 3 1 7 CA H S D 9 3 0 2 0 .. 9 4 4 4 5 ., 3 6 9 4 0 . 8 4 3 1 ,. 0 0 6 6 ,. 7 c
ATOM 1 8 3 1 8 C HI S D 9 3 0 2 1 ., 6 6 0 4 6 . 6 9 4 4 0 ., 7 6 1 1 ,. 0 0 5 8 .. 3 c
ATOM 1 8 3 1 9 O I S D 9 3 0 2 2 . 2 0 5 4 7 . 1 6 6 4 1 . 7 5 5 1 ,. 0 0 5 9 .. 5 2 0
ATOM 1 832 0 CB H S D 9 3 0 2 1 .. 9 0 6 4 4 ., 2 7 2 4 0 . 3 9 5 1 ,. 0 0 6 5 ,. 7 c
ATOM 1 832 1 CG S D 9 3 0 2 1 ., 5 2 4 2 . 9 4 4 4 0 ., 982 I ,. 0 0 7 1 .. 3 2 c
ATOM 1 8322 ND1 HI S D 9 3 0 2 1 . 6 6 0 4 2 . 7 0 4 4 2 . 3 3 6 1 ,. 0 0 7 2 .. 4 4 N
ATOM 1 832 3 CD2 H D 9.3 0 2 . 1 8 2 ., 7 8 9 4 0 . 4 0 9 1 ,. 0 0 7 0 ,. 5 8 C
ATOM 1 832 4 C S D 9 3 0 2 1 ., 3 0 8 4 1 . 4 5 4 4 2 ., 5 7 I ,. 0 0 7 6 .. 2 8 C
ATOM 1 832 5 E HI S D 9 3 0 2 1 ., 0 0 9 4 0 . 8 7 8 4 ., 4 2 0 1 ,. 0 0 7 4 .. 1 1 N
ATOM 1 832 6 N VAL D 9.3 2 . 6 9 9 4 7 ., 2 5 8 3 9 . 5 6 0 1 ,. 0 0 5 6 ,. N
ATOM 1 832 7 CA VAL D 9 3 1 2 2 . 3 8 5 4 8 . 5 2 2 3 9 . 3 5 4 1 ,. 0 0 6 0 .. 2 4 c
ATOM 1 832 8 C VAL D 9 3 1 2 1 ., 6 7 0 4 9 . 6 1 5 4 0 ., 1 5 0 1 ,. 0 0 5 8 .. 6 7 C
ATOM 1 832 9 O VAL D 9 3 1 . .31 8 5 0 ., 4 4 4 4 0 . 7 8 9 1 ,. 0 0 5 3 ,. 7 3 O
ATOM 1 8 3 3 0 CB VAL D 9 3 1 2 2 .. 4 5 4 4 8 . 8 9 6 3 7 . 8 6 8 1 ,. 0 0 5 5 .. 9 1 c
ATOM 1 8 3 3 1 CGI VAL D 9 3 1 2 3 ., 0 1 5 5 0 . 2 9 0 .3 7 ., 7 0 3 1 ,. 0 0 4 5 .. 2 7 c



ATOM 1 8 3 3 2 CG2 VAL D 9 3 1 2 3 .. 3 1 4 4 7 ., 8 9 1 3 7 ., 1 1 5 1 .. 0 0 5 2 .. 3 6 c
ATOM 18333 ALA D 932 2 0 ,, 3 3 6 4 9 .. 5 7 5 4 0 ., 1 3 8 1 ,. 0 0 5 7 .. 7 5 N
ATOM 1 8 3 3 4 CA ALA D 9.32 .. 5 2 9 5 0 ., 5 0 8 4 0 . 9 7 ,. 0 0 61. , C
ATOM 1 8 3 3 5 c ALA D 932 1 9 .. 8 6 3 5 0 ., 3 9 7 4 2 ., 4 1 3 1 .. 0 0 6 5 .. 6 8 c
ATOM 1 8 3 3 6 0 ALA D 9 3 2 2 0 ., 2 0 4 5 1 . 4 0 0 4 3 ., 0 4 8 ,. 0 0 6 3 .. 3 0
ATOM 1 8 3 3 7 CB ALA D 9.32 8 .. 0 3 6 5 0 ., 2 7 0 4 0 . 6 7 6 ,. 0 0 5 6 ,, 7 6 c
ATOM 18338 GLN D 9 3 3 1 9 .. 7 8 9 4 9 ., 1 8 7 4 2 . 9 7 0 1 ,. 0 0 6 ,. 2 8 N
ATOM 1 8 3 3 9 CA. GLN D 9 3 3 2 0 ., 0 6 9 4 9 . 0 5 4 4 ., 3 9 4 1 ,. 0 0 6 0 .. 9 4 C
ATOM 1 8 3 4 0 C GLN D 9 3 3 2 1 .. 4 7 2 4 9 ., 5 1 8 4 4 ., 7 5 3 1 ,. 0 0 5 9 .. 3 1 C
ATOM 1 8 3 4 1 O GLN D 9 3 3 2 1 .. 6 6 1 5 0 ., 1 4 1 4 5 . 7 8 3 1 ,. 0 0 5 7 ,. 7 5 O
ATOM 1 8 3 4 2 CB GLN D 9 3 3 1 9 ., 8 9 1 4 7 .. 5 5 4 4 ., 8 0 7 1 ,. 0 0 5 5 .. 5 0 C
ATOM 1 8 3 4 3 CG GLN D 9 3 3 2 0 .. 2 5 7 4 7 ., 2 2 3 4 6 ., 2 7 8 1 ,. 0 0 6 2 .. 0 5 c
ATOM 1 8 3 4 4 CD GLN D 9 3 3 . 7 8 4 6 ., 7 4 0 4 6 . 4 7 6 1. ,. 0 0 7 5 ,. 3 8 c
ATOM 1 8 3 4 5 OE1 GLN D 9 3 3 2 2 .. 1 5 7 4 5 ., 7 4 2 4 5 ., 8 7 9 1 .. 0 0 8 0 .. 1 4 0
ATOM 1 8 3 4 6 E GLN D 9 3 3 2 2 ., 4 6 2 4 7' .. 4 4 6 4 7 . 3 7 1 ,. 0 0 7 3 .. 6 2 N
ATOM 1 8 3 4 7 N LE D 9.3 4 . 4 5 6 4 9 ., 2 5 9 4 3 . 9 0 0 1 ,. 0 0 6 4 ,. 3 N
ATOM 1 8 3 4 8 CA LE D 9 3 4 2 3 ., 8 3 7 4 9 ., 6 0 4 4 4 ., 2 4 5 1 .. 0 0 6 1 .. 0 9 c
ATOM 1 8 3 4 9 C ILE D 9 3 4 2 4 ., 0 3 7 5 1 . 1. 2 4 4 ., 7 1 ,. 0 0 6 .. 4 0 C
ATOM 1 8 3 5 0 O LE D 9.3 4 2 4 .. 5 7 4 5 1 ., 7 5 4 5 . 0 9 7 1 ,. 0 0 5 9 ,. 4 3 O
ATOM 1 8 3 5 1 CB ILE D 9 3 4 2 4 .. 8 6 1 4 8 ., 8 8 1 4 3 . 3 3 5 1 ,. 0 0 5 9 ,. 0 0 c
ATOM 1 8 3 5 2 CGI ILE D 9 3 4 2 5 ., 0 6 2 4 7 . 4 4 4 4 3 ., 8 6 1 ,. 0 0 6 4 .. 7 6 c
ATOM 1 8 3 5 3 CG2 ILE D 9 3 4 2 6 ., 2 0 2 4 9 ., 5 8 1 4 3 ., 3 5 4 1 ,. 0 0 5 4 .. 3 1 c
ATOM 1 8 3 5 4 CD1 ILE D 9 3 4 2 5 . 4 1 7 4 6 ., 4 5 1 4 2 . 7 2 0 1 ,. 0 0 6 2 ,. 9 2 c
ATOM 1 8 3 5 5 N LEU D 9 3 2 3 ., 5 9 8 5 1 .. 7 2 0 4 3 ., 0 7 5 1 ,. 0 0 6 1 .. 5 9 N
ATOM 1 8 3 5 6 CA LE D 9 3 5 2 3 ., 7 3 8 5 3 ., 1 6 3 4 2 ., 9 1 5 1 ,. 0 0 6 3 .. 9 5 C
ATOM 1 8 3 5 7 C LEU D 9 3 5 2 3 . 0 6 0 5 3 ., 9 1 1 4 4 . 0 6 9 1. ,. 0 0 61. ,. 3 6 c
ATOM 1 8 3 5 8 O LEU D 9 3 2 3 ., 6 4 9 5 4 . 8 4 4 ., 632 1 ,. 0 0 6 0 .. 2 2 0
ATOM 1 8 3 5 9 CB LEU D 9 3 5 2 3 ., 1 8 3 5 3 . 6 1 9 4 ., 5 6 2 1 ,. 0 0 5 7 .. 3 1 c
ATOM 1 8 3 6 0 CG LEU D 9 3 5 2 4 . 0 3 9 5 3 ., 1 3 7 4 0 . 3 8 9 1. ,. 0 0 5 8 ,. 1 5 c
ATOM 1 8 3 6 1 CD2 LEU D 9 3 5 2 5 ., 5 3 4 5 3 ., 0 4 8 4 0 ., 7 6 7 1 .. 0 0 5 1 .. 9 8 c
ATOM 1 8 3 6 2 CD1 LEU D 9 3 5 2 3 ., 8 2 4 5 4 . 0 0 3 3 9 ., 1 6 4 1 ,. 0 0 5 3 .. 6 5 c
ATOM 1 8 3 6 3 O AS D 9 3 6 . 0 9 6 5 5 ., 1 0 3 4 7 . 5 0 5 1 ,. 0 0 6 9 ,. 3 6 0
ATOM 1 8 3 6 4 ASP D 9 3 6 2 1 ., 8 6 1 5 3 ., 4 8 2 4 4 ., 4 5 3 1 .. 0 0 6 4 .. 0 1 N
ATOM 1 8 3 6 5 CA. ASP D 9 3 6 2 ., 1 3 3 5 4 . 1. 0 2 4 5 ., 5 5 8 1 ,. 0 0 6 .. 7 7 C
ATOM 1 8 3 6 6 C AS D 9 3 6 2 1 .. 8 8 5 5 4 ., 0 2 4 6 . 8 6 7 1 ,. 0 0 6 7 ,. 7 2 C
ATOM 1 8 3 6 7 CB ASP D 9 3 6 1 9 .. 7 8 3 5 3 ., 4 3 0 4 5 . 7 9 2 1 ,. 0 0 6 8 ,. 6 6 c
ATOM 8 3 6 8 CG ASP D 9 3 6 1 8 ., 8 9 7 5 4 . 2 4 0 4 6 ., 7 3 4 1 ,. 0 0 7 .. 7 2 c
ATOM 1 8 3 6 9 OD1 ASP D 9 3 6 1 8 ., 8 0 6 5 5 ., 4 6 2 4 6 ., 5 2 1 1 ,. 0 0 6 8 .. 1 1 0
ATOM 1 8 3 7 0 OD2 ASP D 9 3 6 8 . 3 7 5 3 ., 6 7 2 4 7 . 682 1. ,. 0 0 6 7 ,. 2 4 0
ATOM 1 8 3 7 1 N SER D 9 3 7 2 2 ., 2 5 8 5 2 . 8 5 4 4 7 ., 2 8 0 1 ,. 0 0 6 0 .. 2 3 N
ATOM 1 8 3 7 2 CA SEP. D 9 3 7 2 2 ., 9 7 4 5 2 . 6 6 9 4 8 ., 5 3 4 1 ,. 0 0 6 1 .. 5 0 C
ATOM 1 8 3 7 3 C SER D 9 3 7 2 4 . 3 3 1 5 3 ., 3 4 0 4 8 . 4 7 1. ,. 0 0 6 0 ,. 5 7 c
ATOM 1 8 3 7 4 O SER D 9 3 7 2 4 ., 9 1 4 5 3 ., 6 6 8 4 9 ., 4 9 5 1 .. 0 0 6 5 .. 5 6 0
ATOM 1 8 3 7 5 CB SER D 9 3 7 2 3 ., 1 3 1 5 1 . 1 8 2 4 8 ., 8 6 1 1 ,. 0 0 6 4 .. 8 9 c
ATOM 1 8 3 7 6 OG SER D 9.3 7 2 4 .. 082 5 0 ., 5 6 5 4 8 . 0 4 1 ,. 0 0 6 7 ,. 8 3 0
ATOM 1 8 3 7 7 ARG D 9 3 8 2 4 ., 8 2 5 5 3 ., 5 5 0 4 7 ., 2 6 1 1 .. 0 0 6 2 .. 2 8 N
ATOM 1 8 3 7 8 CA. ARG D 9 3 8 2 6 ., 7 5 4 . 1. 7 8 4 7 ., 0 7 5 1 ,. 0 0 6 3 .. 7 5 C
ATOM 1 8 3 7 9 C ARG D 9.3 8 2 .. 9 9 2 5 5 ., 6 6 5 4 7 . 2 9 7 1 ,. 0 0 6 2 ,. 7 4 C
ATOM 1 8 3 8 0 O ARG D 9 3 8 2 6 .. 6 5 1 5 6 ., 2 3 7 4 8 . 1 6 0 1 ,. 0 0 6 6 ,. 2 2 O
ATOM 8 3 8 1 CB ARG D 9 3 8 2 6 ., 6 6 0 5 3 . 8 9 5 4 5 ., 6 7 2 1 ,. 0 0 6 6 .. 7 4 c
ATOM 1 8 3 8 2 CG ARG D 9 3 8 2 8 ., 1 4 9 5 3 ., 6 5 1 4 5 ., 6 2 9 1 ,. 0 0 6 7 .. 0 9 c
ATOM 18383 CD ARG D 9 3 8 2 8 .. 4 6 6 5 2 ., 3 1 5 4 4 . 9 9 1 1 ,. 0 0 6 ,. 8 2 c
ATOM 1 8 3 8 4 NE ARG D 9 3 8 2 9 ., 7 7 2 5 1 . 8 5 4 5 ., 4 6 1 ,. 0 0 6 5 .. 4 0 N
ATOM 1 8 3 8 5 CZ ARG D 9 3 8 3 0 ., 9 1 8 5 2 ., 1 5 2 4 4 ., 8 4 2 1 ,. 0 0 6 3 .. 7 9 C
ATOM 8 3 8 N ARG D 9 3 8 3 0 . 9 2 8 5 2 ., 9 9 2 4 3 . 8 1. ,. 0 0 6 4 ,. 9 7 N
ATOM 1 8 3 8 7 NH2 ARG D 9 3 8 .32 ., 0 5 4 5 1 . 6 4 8 4 5 ., 2 8 9 1 ,. 0 0 7 0 .. 3 7 N
ATOM 18388 MET D 9 3 9 2 5 ., 1 1 9 5 6 . 2 8 1 4 6 ., 5 1 4 1 ,. 0 0 6 4 .. 9 7 N
ATOM 8 3 8 CA MET D 9 3 9 2 4 . 9 5 5 7 ., 7 2 2 4 6 . 5 4 2 1. ,. 0 0 6 6 ,. 9 8 C
ATOM 1 8 3 9 0 c ME D 9 3 9 2 4 ., 2 7 4 5 8 ., 2 6 0 4 7 ., 8 1 6 1 .. 0 0 6 8 .. 0 7 c
ATOM 1 8 3 9 1 O MET D 9 3 9 2 4 ., 5 4 1 5 9 . 3 8 9 4 8 ., 1 7 1 ,. 0 0 6 8 .. 4 6 0
ATOM 1 8 3 9 2 CB ME D 9 3 9 2 4 .. 0 6 3 5 8 ., 1 3 6 4 5 . .35 0 1 ,. 0 0 5 9 ,. 4 7 c
ATOM 1 8 3 9 3 CG ME D 9 3 9 2 4 ., 6 2 3 5 7 ., 7 2 3 4 4 ., 0 2 5 1 .. 0 0 5 8 .. 1 8 c
ATOM 1 . 8 3 9 4 S D M D 9 3 9 2 5 ., 8 8 9 5 8 . 7 9 9 4 3 ., 3 4 2 1 ,. 0 0 7 .. 4 8 s



ATOM 1 8 3 5 CE ME D 9 3 9 2 7 3 1 1 5 8 4 7 3 4 4 3 8 6 1 0 0 62 3 7 c
ATOM 1 8 3 9 6 O ASM D 9 4 0 2 2 4 0 0 5 6 2 1 3 5 1 1 8 9 1 0 0 7 1 7 O
ATOM 1 8 3 9 7 N AS D 9 4 0 2 3 4 3 1 5 7 4 6 0 4 8 4 6 2 1 0 6 8 3 N
ATOM 1 8 3 9 8 CA AS D 9 4 0 2 2 6 0 5 5 7 9 5 8 4 9 5 6 3 1 0 0 1 5 c
ATOM 1 8 3 9 9 C ASM D 9 4 0 2 2 9 2 5 7 2 8 8 0 8 8 5 1 0 0 7 2 3 5 C
ATOM 1 8 4 0 0 CB AS D 9 4 0 2 1 1 2 0 5 7 7 7 2 4 9 2 4 2 1 0 6 5 4 5 C
ATOM 1 8 4 0 1 CG ASN D 9 4 0 2 0 7 3 2 5 8 3 8 7 4 7 9 1 5 1 0 0 6 9 0 1 c
ATOM 8 4 0 2 OD1 ASN D 9 4 0 2 2 5 6 5 9 4 3 0 4 7 5 2 4 1 0 0 7 2 2 0
ATOM 1 8 4 0 3 N AS D 9 4 0 1 9 8 1 3 5 7 7 4 2 4 7 2 1 0 1 0 0 4 5 N
ATOM 1 8 4 0 4 O THR D 9 4 1 2 3 8 2 2 5 7 3 1 5 5 5 2 8 1 1 0 0 8 8 4 O
ATOM 1 8 4 0 5 N THR D 9 4 1 2 3 7 1 8 5 7 9 5 1 5 1 6 9 6 1 0 0 7 8 3 8 N
ATOM 1 8 4 0 6 CA THR D 9 4 1 2 4 2 1 5 5 7 3 2 6 5 2 9 0 7 1 0 0 7 8 2 7 C
ATOM 8 4 0 7 C THR D 9 4 2 3 7 3 6 7 9 5 9 5 4 2 3 5 1 0 0 8 3 3 9 C
ATOM 1 8 4 0 8 CB THR D 9 4 1 2 5 7 4 8 5 7 3 1 4 5 2 8 7 8 1 0 0 7 8 1 5 c
ATOM 1 8 4 0 9 OG1 THR D 9 4 1 2 6 2 5 0 5 7 0 8 1 5 4 1 9 9 1 0 0 9 1 5 6 0
ATOM 1 8 4 1 0 CG2 T R D 9 4 1 2 6 2 7 3 5 8 6 4 3 5 2 3 4 9 1 0 7 6 c
ATOM 1 8 4 1 1 O LYS D 9 4 2 2 0 5 6 8 5 9 3 5 5 5 5 1 2 2 1 0 0 7 9 9 1 0
ATOM 8 4 2 N LYS D 9 4 2 2 3 2 2 3 5 9 1 4 2 0 3 1 0 0 8 4 6 N
ATOM 1 8 4 1 3 CA LYS D 9 4 2 882 5 9 902 5 4 4 2 1 0 7 8 7 2 c
ATOM 1 8 4 1 4 c LYS D 9 4 2 2 1 4 5 2 5 9 62 4 5 5 92 1 1 0 0 7 6 5 1 c
ATOM 1 8 4 1 5 CB LYS D 9 4 2 2 3 0 8 6 4 0 5 5 5 2 5 9 1 0 0 6 8 2 6 c
ATOM 1 8 4 1 6 O TYR D 9 4 3 1 9 8 4 3 6 1 62 4 5 8 8 4 3 1 0 0 7 9 4 0
ATOM 1 8 4 1 7 TYR D 9 4 3 2 1 2 2 6 5 9 6 9 5 5 7 2 2 8 1 0 0 7 6 3 3 N
ATOM 1 8 4 1 8 CA TYR D 9 4 3 9 8 9 2 5 9 4 5 1 5 7 7 7 7 1 0 0 7 8 3 7 C
ATOM 1 8 4 1 9 C TYR D 9 4 3 1 9 2 0 0 0 7 2 3 5 8 2 9 7 1 0 0 8 3 2 0 C
ATOM 1 8 4 2 0 CB TYR D 9 4 3 1 9 9 6 9 8 4 0 9 5 8 8 9 5 1 0 0 8 3 4 8 C
ATOM 1 8 4 2 1 CG TYR D 9 4 3 2 0 3 7 6 5 7 0 3 1 5 8 4 1 4 1 0 0 8 4 4 5 C
ATOM 1 8 4 2 2 CD1 TYR D 9 4 3 1 9 4 2 0 5 6 0 6 9 5 8 1 0 8 1 0 0 8 6 1 C
ATOM 1 8 4 2 3 CD2 TYR D 9 4 3 7 0 5 6 6 9 6 5 8 2 5 4 1 0 0 8 1 0 3 c
ATOM 1 8 4 2 4 CE1 TYR D 9 4 3 1 9 7 8 6 5 4 8 1 0 5 7 6 6 6 1 0 0 8 8 9 c
ATOM 1 8 4 2 5 CE2 TYR D 9 4 3 2 2 0 8 4 5 5 4 5 0 5 7 8 2 1 1 0 0 8 6 2 8 c
ATOM 1 8 4 2 6 C TYR D 9 4 3 2 1 1 2 1 5 4 5 0 8 5 7 5 2 1 1 0 9 1 3 3 c
ATOM 1 8 4 2 7 OH TYR D 9 4 3 2 1 502 5 3 2 6 1 5 7 0 8 1 1 0 0 8 5 1 0
ATOM 1 8 4 2 8 O ASP D 9 4 4 7 7 3 4 3 8 8 0 7 5 3 1 0 0 0 0 0
ATOM 1 8 4 2 9 N AS D 9 4 4 1 7 8 7 8 6 0 7 7 0 5 8 1 5 1 0 8 8 8 3 N
ATOM 1 8 4 3 0 CA ASP D 9 4 4 1 032 6 1 8 9 5 5 8 5 2 3 1 0 0 8 3 6 5 c
ATOM 8 4 3 1 C ASP D 9 4 4 7 0 7 6 2 1 3 0 0 0 8 1 0 0 8 7 5 c
ATOM 1 8 4 3 2 CB ASP D 9 4 4 1 5 5 7 9 6 1 6 5 5 5 8 1 0 0 1 0 0 8 0 4 c
ATOM 1 8 4 3 3 O GUI D 9 4 5 1 6 6 0 4 1 7 5 7 6 3 4 8 7 1 0 0 8 9 2 4 0
ATOM 1 8 4 3 4 N GLU D 9 4 5 6 3 6 6 3 1 6 7 6 0 4 5 7 1 0 0 3 0 0 N
ATOM 1 8 4 3 5 CA GLU D 9 4 5 1 6 2 7 3 6 3 5 0 0 6 1 8 7 1 1 0 0 9 5 3 6 c
ATOM 1 8 4 3 6 C GLU D 9 4 5 1 8 7 3 2 2 4 8 2 62 4 1 0 0 9 4 4 3 c
ATOM 1 8 4 3 7 CB GLU D 9 4 5 1 5 2 6 8 4 6 3 5 2 1 0 7 1 0 0 1 8 8 c
ATOM 1 8 4 3 8 O ASN D 9 4 6 1 3 8 1 5 8 3 3 6 6 1 9 7 2 1 0 0 92 5 7 0
ATOM 1 8 4 3 9 N ASK D 9 4 6 1 4 7 2 5 6 1 7 0 8 2 2 3 6 1 0 9 5 5 1 N
ATOM 1 8 4 4 0 CA ASN D 9 4 6 1 1 5 9 0 5 2 9 2 8 6 8 1 0 0 9 4 6 6 c
ATOM 8 4 4 C ASN D 9 4 6 4 6 2 5 9 2 4 5 2 1 9 5 1 0 0 8 6 C
ATOM 1 8 4 4 2 CB ASK D 9 4 6 1 2 6 4 4 6 0 62 8 2 8 4 9 1 0 9 4 5 0 C
ATOM 1 8 4 4 3 CG ASN D 9 4 6 1 2 1 3 7 6 1 1 8 4 6 1 5 4 6 1 0 0 8 7 7 c
ATOM 1 8 4 4 4 OD1 ASN D 9 4 6 2 7 3 8 6 0 9 5 3 0 4 9 4 1 0 0 9 8 0 7 0
ATOM 1 8 4 5 ND2 AS D 9 4 6 1 1 0 4 8 6 1 9 4 5 6 1 6 0 3 1 0 0 1 0 0 1 N
ATOM 1 8 4 4 6 O ASP D 9 4 7 1 6 0 0 5 5 6 0 6 4 6 0 0 7 9 1 0 0 8 1 5 O
ATOM 1 8 4 4 7 N A D 9 4 7 5 8 9 2 5 9 2 0 3 6 1 8 4 7 1 0 0 9 4 5 8 N
ATOM 1 8 4 4 8 CA ASP D 9 4 7 1 5 6 2 5 7 9 7 3 6 1 4 4 4 1 0 0 92 3 8 C
ATOM 1 8 4 4 9 C ASP D 9 4 7 1 9 7 2 7 2 9 4 6 0 2 0 2 1 0 0 9 0 6 9 C
ATOM 1 8 4 5 0 CB A P D 9 4 7 6 5 6 6 5 6 9 9 5 6 2 6 1 6 1 0 0 9 1 8 5 c
ATOM 1 8 4 5 1 CG ASP D 9 4 7 1 7 8 9 8 5 6 3 0 5 6 2 7 8 4 1 0 0 9 5 5 0 c
ATOM 1 8 4 5 2 OD2 ASP D 9 4 7 1 8 4 6 3 5 6 3 6 3 6 3 8 9 9 1 0 0 9 5 3 0 0
ATOM 1 8 4 5 3 OD1 ASP D 9 4 7 1 8 3 8 6 5 5 7 2 0 6 1 7 9 1 1 0 0 2 4 2 0
ATOM 1 8 4 5 4 O LYS D 9 4 8 1 6 7 0 2 5 9 0 9 1 5 7 002 1 0 0 8 4 0 0
ATOM 1 8 4 5 5 N LYS D 9 4 8 1 4 5 0 5 8 1 0 0 5 9 2 2 1 0 8 6 0 N
ATOM 1 8 4 5 6 CA LYS D 9 4 8 1 5 0 7 3 5 7 6 1 5 5 7 9 5 9 1 0 0 8 4 5 0 c
ATOM 1 8 4 5 7 C LYS D 9 4 8 1 6 4 5 7 9 8 9 5 6 9 4 5 1 0 0 8 3 5 5 C



ATOM 184 58 CB LYS D 948 13 720 58 203 57 542 1 00 87 81 c
ATOM 18459 O LEU D 949 938 58 818 53 911 1 00 76 08 0
ATOM 18460 LE D 949 6 498 57 092 56 021 1 0 80 34

ATOM 184 61 CA LEU D 949 17 530 57 402 55 024 1 00 79 81 c
ATOM 184 62 C LEU D 949 7 23 58 603 4 61 I 00 74 97 c
ATOM 18463 CB LEU D 949 7 815 56 79 54 140 1 0 7 84 c
ATOM 18464 CG LEU D 949 19 252 56 036 53 619 1 00 78 06 c
ATOM 18465 GDI LEU D 949 648 54 559 3 476 I 00 86 78 c
ATOM 18466 CD2 LEU D 949 1 443 56 762 52 299 1 00 74 75 c
ATOM 18467 O ILE D 950 19 385 59 811 51 212 1 00 72 87 0
ATOM 18468 N LE D 950 8 03 59 387 53 723 I 00 71 4 N
ATOM 18469 CA LE D 950 17 838 0 552 52 883 1 00 72 53 c
ATOM 18470 C ILE D 950 8 276 0 297 5 453 1 00 76 85 c
ATOM 18471 CB ILE D 950 18 564 61 808 53 392 1 00 74 4 c
ATOM 18472 CGI ILE D 950 8 315 62 004 54 886 1 00 77 3 c
ATOM 18473 CG2 ILE D 950 8 63 023 5 627 1 0 7 21 c
ATOM 18474 CD1 ILE D 950 19 305 62 920 55 549 1 00 77 61 c
ATOM 18475 O ARG D 951 7 358 2 3 8 47 709 I 00 63 0
ATOM 18476 AP.G D 951 7 407 60 632 50 505 1 0 76 3
ATOM 18477 CA ARG D 951 1 697 0 392 49 097 1 00 76 63 c
ATOM 18478 C ARG D 951 8 130 683 48 433 I 00 68 96 c
ATOM 18479 CB ARG D 951 1 481 59 802 48 361 1 00 74 96 c
ATOM 18480 CG ARG D 951 15 866 58 572 49 016 1 00 77 40 c
ATOM 184 81 C ARG D 951 6 473 57 239 48 554 I 00 73 2 c
ATOM 18482 ME ARG D 951 15 719 56 116 49 122 1 00 70 79
ATOM 184 83 C ARG D 951 6 268 55 046 49 689 1 00 76 89 c
ATOM 184 84 NH1 ARG D 951 5 50 54 090 50 87 I 00 81 88 N
ATOM 18485 H ARG D 951 7 584 54 925 49 763 1 00 77 54

ATOM 18486 GLU D 952 373 2 060 48 681 1 00 67 09
ATOM 18487 CA GLU D 952 19 970 3 223 48 042 1 00 76 c
ATOM 18488 C GLU D 952 20 067 63 086 46 513 1 00 70 77 c
ATOM 18489 O GLU D 952 774 64 036 45 778 1 0 7 4 0
ATOM 18490 CB GLU D 952 21 349 3 460 48 643 1 00 75 52 c
ATOM 184 91 CG GLU D 952 22 43 64 554 47 985 I 00 8 34 c
ATOM 18492 C GLU D 952 23 467 64 774 48 680 1 0 84 0 c
ATOM 18493 OE1 GLU D 952 24 318 3 859 48 640 1 00 79 79 0
ATOM 184 94 OE GLU D 952 23 645 65 860 49 276 I 00 90 46 0
ATOM 184 95 VAL D 953 20 497 61 914 46 040 1 00 70 52

ATOM 18496 CA VAL D 953 20 52 7 622 44 602 1 00 68 55 C
ATOM 184 97 C VAL D 953 9 360 0 704 44 280 I 00 64 64 c
ATOM 18498 O VAL D 953 19 170 59 708 44 968 1 00 62 47 0
ATOM 18499 CB VAL D 953 844 0 939 44 162 1 00 67 47 c
ATOM 18500 CG2 VAL D 953 23 038 61 769 44 548 1 00 58 c
ATOM 18501 CGI VAL D 953 21 847 60 699 42 666 1 00 61 7 c
ATOM 18502 LYS D 954 8 585 6 025 43 245 1 0 60 70
ATOM 18503 CA LYS D 95 17 393 0 227 42 920 1 00 57 36 c
ATOM 18504 C LYS D 954 7 6 9 59 222 4 773 I 00 52 59 C
ATOM 18505 O LYS D 954 8 007 59 584 40 650 1 0 50 46 O
ATOM 18506 CB LYS D 954 16 222 61 150 42 575 1 00 62 06 c
ATOM 18507 CG LYS D 954 401 2 566 43 089 I 00 63 04 c
ATOM 18508 CD LYS D 954 15 069 3 251 43 212 1 00 67 06 c
ATOM 18509 CE LYS D 954 15 199 4 774 43 330 1 00 72 24 c
ATOM 18510 LYS D 954 3 849 424 43 268 I 00 83 N
ATOM 18511 VAL D 955 17 362 57 954 42 062 1 00 48 50
ATOM 18512 CA VAL D 955 7 598 56 930 4 065 1 00 56 22 C
ATOM 18513 C VAL D 95 6 260 56 626 40 461 I 00 57 90 C
ATOM 18514 O VAL D 955 389 56 015 4 094 1 00 57 03 O
ATOM 18515 CB VAL D 955 8 252 55 648 4 640 1 00 56 39 c
ATOM 18516 CGI VAL D 955 18 407 5 617 40 555 1 00 5 04 c
ATOM 18517 CG2 VAL D 955 19 600 55 965 42 264 1 00 47 07 c
ATOM 18518 ILE D 956 6 101 57 097 39 233 1 0 50 81

ATOM 18519 CA ILE D 956 14 828 57 027 38 561 1 00 55 56 c
ATOM 18520 C ILE D 956 4 798 55 889 37 559 I 00 60 3 C



ATOM 18521 O LE D 956 15 690 55 745 36 707 1 00 58 3 O
ATOM 18522 CB LE D 956 4 503 58 359 37 873 1 00 59 28 C
ATOM 18523 CGI LE D 956 14 313 59 437 38 944 1 0 59 36 C
ATOM 18524 CG2 ILE D 956 13 258 58 216 37 050 1 00 61 10 c
ATOM 18525 GDI ILE D 956 4 784 60 8 38 530 1 00 63 75 c
ATOM 1852 6 THR D 957 13 757 55 078 37 683 1 0 6 2

ATOM 18527 CA THR D 957 13 60 53 877 36 890 1 00 57 09 c
ATOM 18528 C THR D 957 2 415 53 986 3 934 1 00 5 0 c
ATOM 18529 O THR D 957 11 270 53 839 36 352 1 00 59 27 0
ATOM 18530 CB THR D 957 13 420 52 694 37 816 1 00 0 20 c
ATOM 18531 OG1 THR D 957 2 188 52 857 38 519 1 00 68 68 0
ATOM 18532 CG2 THR D 957 1 530 52 685 38 837 1 00 62 51 c
ATOM 18533 L D 958 12 693 4 256 34 660 1 00 8 7

ATOM 18534 CA LEU D 958 11 656 5 436 33 629 1 00 5 44 c
ATOM 18535 C LEU D 958 11 364 53 7 32 830 1 00 64 46 c
ATOM 18536 O LEU D 958 12 293 52 480 32 363 1 0 6 47 0
ATOM 18537 CB LEU D 958 2 081 55 515 32 639 1 00 57 45 c
ATOM 18538 CG LEU D 958 544 56 940 32 591 1 00 56 3 c
ATOM 18539 C LEU D 958 11 660 57 599 33 925 1 0 55 40 c
ATOM 18540 CD2 LEU D 958 12 372 57 674 31 573 1 00 2 03 c
ATOM 18541 N LYS D 959 0 083 52 868 32 637 1 00 64 32 N
ATOM 18542 CA LYS D 959 9 713 51 809 31 709 1 00 61 22 c
ATOM 18543 c LYS D 959 10 228 52 214 30 340 1 00 3 4 c
ATOM 18544 0 LYS D 959 0 219 53 397 29 993 1 00 0 6 0
ATOM 18545 CB LYS D 959 8 202 51 587 31 685 1 00 65 5 c
ATOM 18546 SER D 960 10 706 249 29 565 1 00 6 92

ATOM 18547 CA SER D 960 310 51 580 28 283 1 00 61 87 c
ATOM 18548 C SER D 960 0 279 52 078 27 272 1 00 54 26 c
ATOM 18549 O SER D 960 10 6 2 854 26 385 1 00 8 52 0
ATOM 18550 CB SER D 960 12 058 50 368 27 720 1 00 3 70 c
ATOM 18551 OG SER D 960 11 168 49 292 27 492 1 00 72 3 0
ATOM 18552 LYS D 961 9 034 5 631 27 393 1 0 54 8

ATOM 18553 CA LYS D 961 8 003 52 045 26 438 1 00 59 70 c
ATOM 18554 C LYS D 961 7 888 53 567 26 370 1 00 5 0 c
ATOM 18555 O LYS D 961 7 700 54 124 25 288 1 0 58 26 0
ATOM 18556 CB LYS D 961 6 648 51 431 26 790 1 00 8 76 c
ATOM 18557 N LEU D 962 8 060 54 222 27 5 9 1 00 56 2 N
ATOM 185 58 CA LEU D 962 7 941 55 675 27 639 1 00 61 24 c
ATOM 18559 C LEU D 962 8 890 56 438 26 731 1 00 6 86 c
ATOM 18560 O LEU D 962 8 459 57 297 25 960 1 00 39 0
ATOM 18561 CB LEU D 962 8 164 56 108 29 087 1 00 0 56 c
ATOM 18562 CG LEU D 962 6 998 55 760 30 021 1 00 62 36 c
ATOM 18563 CD1 LEU D 962 7 197 56 346 31 396 1 00 58 88 c
ATOM 18564 CD2 LEU D 962 5 680 56 245 29 425 1 00 8 48 c
ATOM 185 65 VAL D 963 10 178 56 140 26 823 1 0 57 0

ATOM 18566 CA VAL D 963 11 171 56 774 25 956 1 00 5 98 c
ATOM 185 67 C VAL D 963 0 9 8 56 341 24 522 1 00 58 8 c
ATOM 185 68 O VAL D 963 11 146 57 082 23 588 1 0 58 76 0
ATOM 18569 CB VAL D 963 12 613 56 392 26 385 1 00 57 26 c
ATOM 18570 CGI VAL D 963 3 657 56 760 25 3 1 00 52 44 c
ATOM 18571 CG2 VAL D 963 12 942 57 022 27 705 1 00 56 30 c
ATOM 18572 SER D 964 10 425 55 120 24 371 1 00 8 45
ATOM 18573 CA SER D 964 0 154 54 546 23 070 1 00 51 7 c
ATOM 18574 C SER D 964 8 912 55 191 22 450 1 00 65 77 c
ATOM 18575 O SER D 964 8 837 55 396 231 1 00 6 1 0
ATOM 18576 CB SER D 964 9 978 53 045 23 210 1 00 54 85 c
ATOM 18577 OG SER D 964 9 903 52 442 21 951 1 00 25 0
ATOM 18578 A P D 965 7 938 55 523 23 296 1 00 63 1

ATOM 18579 CA ASP D 965 6 784 56 304 22 846 1 00 62 21 c
ATOM 18580 C ASP D 965 7 247 57 700 22 479 1 00 59 c
ATOM 18581 O AS D 965 6 817 58 270 21 471 1 0 6 83 0
ATOM 18582 CB ASP D 965 5 691 56 375 23 919 1 00 57 2 c
ATOM 18583 CG ASP D 965 4 895 55 082 24 042 1 00 57 46 c



ATOM 18584 OD1 ASP D 965 4..904 54. 277 23. 088 1 ..00 53..47 O
ATOM 18585 OD2 ASP D 965 4.,24 5 54. 880 25.,096 1 ,.00 66..21 O
ATOM 18586 N PHE D 966 8 ..134 58.,238 23. .30 6 1 ,.00 57 ,.41 N
ATOM 18587 CA PHE D 966 8 ..612 59. 608 23. 153 1 ..00 58..33 c
ATOM 18588 C PHE D 966 9 ,,305 59. 762 21.,809 1 ,.00 62 .,48 C
ATOM 18589 O PHE D 966 ..157 60.,776 21. 147 1 ,.00 67 ,. 0 O
ATOM 18590 CB PHE D 966 9 ..550 59.,966 24.309 1 ,.00 57 ,.68 c
ATOM 185 91 CG PHE D 966 9 ,,974 61. 4 24.,357 1 ,.00 60.,78 c
ATOM 18592 CD2 PHE D 966 ..425 62. 280 25. 301 1 ,.00 64 ..31 c
ATOM 18593 CD1 PHE D 966 10..948 61.,906 23. 506 1 ,.00 60,.13 c
ATOM 18594 C 2 PHE D 966 9 ,,827 63. 605 25.,385 1 ,.00 57 ..12 c
ATOM 185 95 CE1 PHE D 966 11 ..351 63. 233 23. 580 1 ,.00 63..17 c
ATOM 18596 C PHE D 966 10. 788 64.,084 24 .523 1 ,.00 59 ,.79 c
ATOM 18597 ARG D 967 10..058 58. 743 21. 411 1 ..00 62 ..82 N
ATOM 18598 CA ARG D 967 10.,793 58. 776 20.,153 1 ,.00 65..75 C
ATOM 18599 C ARG D 967 .841 58.,836 18. 946 1 ,.00 64 ,.06 C
ATOM 18600 O ARG D 967 10. 099 59. 544 17 .969 1 ..00 60..92 0
ATOM 18601 CB ARG D 967 1 .,717 57. 547 20.,031 1 ,.00 59..46 c
ATOM 18602 CG ARG D 967 12 .808 57.,446 21. 094 1 ,.00 61 ,.92 c
ATOM 18603 CD ARG D 967 13. 730 56.,257 20. 819 1 ,.00 58,.97 c
ATOM 18604 NE ARG D 967 14 .,597 56. 596 19.,716 1 ,.00 56..61 N
ATOM 18605 CZ ARG D 967 15. 888 56. 827 19. 831 1 ,.00 56..56 C
ATOM 18606 H1 ARG D 967 16. 475 56.,672 20. 999 1 ,.00 53,.15 N
ATOM 18607 NH2 ARG D 967 16.,590 57. 174 18.,764 1 ,.00 61 ..85 N
ATOM 18608 N LYS D 968 8 .762 58. 059 19. 013 1 ,.00 65..13 N
ATOM 18609 CA LYS D 968 7.824 57 .,930 17.906 1 ,.00 62 ,.66 C
ATOM 18610 C LYS D 968 6 .,866 5 .112 17 .,880 1 ,.00 61 ..99 C
ATOM 18611 O LYS D 968 .,570 59. 655 16.,819 1 ,.00 59..18 O
ATOM 18612 CB LYS D 968 7.051 56.,612 18. 001 1 ,.00 62 ,.57 c
ATOM 18613 ASP D 969 6 .409 59. 533 19. 050 1 ..00 61 ..98 N
ATOM 18614 CA ASP D 969 5 .,514 60. 677 19.,104 1 ,.00 61 ..41 C
ATOM 18615 C AS D 969 6 .2 61.,949 18. 636 1 ,.00 61 ,.64 c
ATOM 18616 O ASP D 969 5 .548 62. 860 18. 174 1 ..00 64 ..78 0
ATOM 18617 CB ASP D 969 4.,942 60. 862 20.,5 1 ,.00 62 ..07 c
ATOM 18618 CG AS D 969 3 .978 59.,752 20.895 1 ,.00 65,. 0 c
ATOM 18619 OD1 ASP D 969 3 .923 58.,72 9 20. 177 1 ,.00 67 ,.93 0
ATOM 18620 OD2 ASP D 969 3 .,27 9 59. 889 21.,915 1 ,.00 68..46 0
ATOM 18621 N PHE D 970 7.536 62. 023 18. 702 1 ,.00 62 ..45 N
ATOM 18622 CA PHE D 970 8 .186 63.,259 18. 246 1 ,.00 60 ,.97 C
ATOM 18623 C PHE D 970 9 .,294 63. 052 17 .,220 1 ,.00 60..58 c
ATOM 18624 O PHE D 970 10.,149 63. 91 17 .,033 1 ,.00 63..63 0
ATOM 18625 CB PHE D 970 8 .706 64.,038 19. 444 1 ,.00 57 ,.08 c
ATOM 18626 CG PHE D 970 7.649 64. 298 20. 469 1 ..00 66..51 c
ATOM 18627 CD1 PHE D 970 .,659 65. 238 20.,232 1 ,.00 69..70 c
ATOM 18628 CD2 P E D 970 7.615 63.,586 21. 650 1 ,.00 64 ,.82 c
ATOM 18629 CE1 PHE D 970 5 .682 65. 472 21. 162 1 ..00 71 ..94 c
ATOM 18630 CE PHE D 970 6 .,632 63. 8 22.,580 1 ,.00 66..65 c
ATOM 18631 CZ P E D 970 5 .665 64.,755 .33 6 1 ,.00 70,.63 c
ATOM 18632 GLN D 971 9 .236 61.,917 16..532 1 ,.00 61 ,.78 N
ATOM 18633 CA. GLN D 971 10.,098 61. 630 15.,389 1 ,.00 65..53 C
ATOM 18634 C GLN D 971 11 .593 61. 687 15. 663 1 ,.00 61 ..19 c
ATOM 18635 O GLN D 971 12. 365 62.,162 14 .832 1 ,.00 57 ,.14 0
ATOM 18636 CB GLN D 971 9 .,759 62. 569 14 .,238 1 ,.00 68..63 c
ATOM 18637 CG GLN D 971 8 .704 61. 980 13. 322 1 ,.00 72 ..49 c
ATOM 18638 CD GLN D 971 8 .04 7 63.,009 12 .424 1 ,.00 85 ,.49 c
ATOM 18639 OE1 GLN D 971 8 .,541 64. 137 12.,279 1 ,.00 86..83 0
ATOM 18640 NE2 GLN D 971 .,918 62. 630 11 .,819 1 ,.00 79..47 N
ATOM 18641 O PHE D 972 13. 486 58.,589 17.860 1 ,.00 59 ,.32 0
ATOM 18642 PHE D 972 11 .989 61. 197 16. 830 1 ..00 62 ..37 N
ATOM 18643 CA PHE D 972 13.,383 60. 854 17 .,074 1 ,.00 62 ..47 C
ATOM 18644 C P E D 972 13. 501 59.,344 16. 889 1 ,.00 62 ,.50 c
ATOM 18645 CB PHE D 972 13. 831 61. 269 18. 474 1 ..00 57 ..52 c
ATOM 18646 CG PHE D 972 13.,578 62. 713 18.,803 1 ,.00 59..01 c



ATOM 1 8 6 4 7 GDI PHE D 9 7 2 1 4 2 2 4 3 7 2 7 1 8 1 0 6 1 0 0 3 5 4 c
ATOM 1 8 6 4 8 CD2 PHE D 9 7 2 1 2 7 1 6 3 0 6 2 1 9 8 3 6 1 0 0 6 1 7 c
ATOM 1 8 6 4 9 C PHE D 9 7 2 4 0 0 4 6 5 0 7 0 8 4 2 9 1 0 62 4 2 c
ATOM 1 8 6 5 0 CE2 PHE D 9 7 2 2 4 9 1 4 0 2 2 0 1 6 6 1 0 0 5 3 6 c
ATOM 8 6 5 1 c PHE D 9 7 2 3 1 3 5 6 5 4 0 1 4 6 7 I 0 0 5 5 2 2 c
ATOM 1 8 6 5 2 0 TYR D 9 7 3 92 8 5 7 2 7 6 .35 5 1 0 5 7 0 3 0
ATOM 1 8 6 5 3 TYR D 9 7 3 1 3 5 7 2 5 8 8 9 4 1 5 6 4 2 1 0 0 5 7 9 6
ATOM 1 8 6 5 4 CA. TYR D 9 7 3 3 5 8 5 7 4 6 0 5 3 9 3 I 0 0 2 C
ATOM 1 8 6 5 5 C TYR D 9 7 3 1 8 5 0 5 6 7 5 6 1 5 6 5 6 1 0 0 6 4 7 6 C
ATOM 1 8 6 5 6 CB TYR D 9 7 3 1 3 0 6 3 5 7 1 8 9 1 3 9 6 1 1 0 0 8 3 0 c
ATOM 1 8 6 5 7 CG T R D 9 7 3 6 7 2 5 7 6 9 7 3 6 8 4 I 0 0 6 8 8 7 c
ATOM 1 8 6 5 8 GDI TYR D 9 7 3 1 0 6 3 7 5 7 4 3 7 1 5 6 6 1 0 0 6 7 0 3 c
ATOM 1 8 6 5 9 CD2 TYR D 9 7 3 .3 9 8 8 4 5 1 5 4 1 0 0 6 7 8 c
ATOM 1 8 6 6 0 CE1 TYR D 9 7 3 9 3 7 3 5 7 8 9 5 1 4 3 2 9 1 0 0 6 8 1 7 c
ATOM 1 8 6 6 1 CE2 TYR D 9 7 3 0 1 3 1 5 8 9 1 1 2 3 1 0 1 0 0 8 7 9 c
ATOM 1 8 6 62 C TYR D 9 7 3 9 1 2 5 5 8 6 3 9 3 2 0 0 1 0 7 0 9 6 c
ATOM 1 8 6 6 3 OH TYR D 9 7 3 7 8 5 6 5 9 0 9 6 2 9 6 2 1 0 0 7 3 0 3 0
ATOM 1 8 6 6 4 O LYS D 9 7 4 0 9 0 5 3 1 5 9 4 8 6 0 I 0 0 4 0 0
ATOM 1 8 6 6 5 LYS D 9 7 4 4 7 5 2 5 5 5 2 6 2 3 2 1 0 6 4 6 4
ATOM 1 8 6 6 6 CA LYS D 9 7 4 1 5 9 1 3 5 4 7 1 2 1 6 4 2 8 1 0 0 8 1 2 c
ATOM 1 8 6 6 7 C LYS D 9 7 4 0 4 8 5 3 8 2 8 5 2 1 5 I 0 0 5 5 7 c
ATOM 1 8 6 6 8 CB LYS D 9 7 4 1 5 7 6 1 5 3 8 2 1 7 6 9 5 1 0 0 5 9 3 1 c
ATOM 1 8 6 6 9 CG LYS D 9 7 4 1 0 6 0 5 3 2 8 9 1 8 2 5 5 1 0 0 5 5 1 3 c
ATOM 1 8 6 7 0 C LYS D 9 7 4 6 7 8 2 5 1 3 5 9 2 0 4 I 0 0 5 8 .3 8 c
ATOM 1 8 6 7 1 CE LYS D 9 7 4 1 5 7 4 8 5 2 5 3 3 2 0 2 4 2 1 0 0 0 4 5 c
ATOM 1 8 6 7 2 Z LYS D 9 7 4 4 4 3 9 8 1 0 0 6 5 6 3
ATOM 1 8 6 7 3 O VAL D 9 7 5 9 2 5 5 0 0 3 7 3 9 I 0 0 5 8 9 3 0
ATOM 1 8 6 7 4 VAL D 9 7 5 7 2 1 4 5 3 8 2 7 4 5 6 9 1 0 0 5 8 5 1
ATOM 1 8 6 7 5 CA VAL D 9 7 5 7 5 4 2 2 7 5 0 3 62 0 1 0 0 5 7 5 6 c
ATOM 1 8 6 7 6 c VAL D 9 7 5 1 8 8 6 4 5 2 0 2 2 1 4 0 0 7 1 0 0 5 7 5 4 c
ATOM 1 8 6 7 7 CB VAL D 9 7 5 7 6 4 0 5 3 2 6 6 1 2 1 6 8 1 0 0 5 6 0 c
ATOM 1 8 6 7 8 CGI VAL D 9 7 5 7 7 6 4 5 2 0 8 7 1 2 8 1 0 5 4 6 6 c
ATOM 1 8 6 7 9 CG2 VAL D 9 7 5 1 6 4 2 5 5 0 9 4 1 1 8 0 6 1 0 0 5 8 2 0 c
ATOM 1 8 6 8 0 O ARG D 9 7 6 2 2 0 9 5 4 9 5 7 4 6 3 6 I 0 0 5 5 0
ATOM 1 8 6 8 1 AP.G D 9 7 6 8 7 2 5 5 0 8 5 4 4 62 5 1 0 5 5 7 7
ATOM 1 8 6 8 2 CA ARG D 9 7 6 1 9 8 3 5 5 0 1 1 7 1 5 2 1 1 0 0 5 1 3 2 c
ATOM 1 8 6 8 3 C ARG D 9 7 6 2 0 9 3 8 4 9 7 0 1 4 2 3 9 I 0 0 5 7 c
ATOM 1 8 6 8 4 CB ARG D 9 7 6 1 9 3 0 7 4 8 8 6 5 1 5 9 0 1 1 0 0 4 8 6 8 c
ATOM 1 8 6 8 5 CG ARG D 9 7 6 8 802 4 9 0 6 7 7 2 8 3 1 0 0 0 4 c
ATOM 1 8 6 8 6 C ARG D 9 7 6 7 9 8 6 4 7 8 5 9 7 7 2 2 I 0 0 0 c
ATOM 1 8 6 8 7 E ARG D 9 7 6 7 3 6 2 4 8 0 4 2 1 9 0 3 9 1 0 0 7 3 5 0
ATOM 1 8 6 8 8 CZ ARG D 9 7 6 6 1 0 4 8 4 6 3 1 9 2 3 8 1 0 0 8 c
ATOM 1 8 6 8 9 -I l ARG D 9 7 6 1 5 6 4 4 4 8 5 8 3 2 0 4 7 7 1 0 0 8 5 0 5
ATOM 1 8 6 9 0 H ARG D 9 7 6 3 2 0 4 8 7 6 9 8 2 0 7 1 0 0 7 7
ATOM 1 8 6 9 1 O GL D 9 7 7 2 3 4 9 1 4 9 6 3 0 7 7 0 1 0 5 7 3 6 O
ATOM 1 8 6 92 GLU D 9 7 7 2 0 5 9 3 4 9 4 8 0 2 9 7 8 1 0 0 5 5 2 7
ATOM 1 8 6 9 3 CA. GLU D 9 7 7 2 5 6 0 4 8 9 3 8 2 0 2 6 I 0 0 5 4 4 C
ATOM 1 8 6 9 4 C GL D 9 7 7 5 6 8 4 9 9 7 2 1 5 1 0 5 7 3 8 C
ATOM 1 8 6 9 5 CB GLU D 9 7 7 2 0 8 3 7 4 8 3 0 6 1 0 8 2 8 1 0 0 5 5 8 2 c
ATOM 1 8 6 9 6 CG GLU D 9 7 7 9 3 3 4 7 0 9 6 4 9 I 0 0 0 0 c
ATOM 1 8 6 9 7 CD GLU D 9 7 7 1 8 5 2 1 4 7 4 9 0 1 1 62 9 1 0 0 6 5 8 5 c
ATOM 1 8 6 9 8 OE1 GLU D 9 7 7 1 7 7 3 2 4 6 5 8 3 1 2 0 0 0 1 0 0 3 8 5 0
ATOM 1 8 6 9 9 OE2 GLU D 9 7 7 8 9 8 4 8 7 0 1 6 3 5 I 0 0 3 8 3 0
ATOM 1 8 7 0 0 O 1LE D 9 7 8 2 5 62 2 5 2 4 5 3 1 1 2 3 9 1 0 0 5 8 8 7 0
ATOM 8 7 0 1 LE D 9 7 8 2 2 4 0 3 2 4 0 8 9 5 1 0 0 4 8 0
ATOM 1 7 0 2 CA LE D 9 7 8 2 3 2 0 7 5 3 2 2 3 8 I 0 0 5 1 8 2 c
ATOM 1 8 7 0 3 C ILE D 9 7 8 2 4 602 5 2 3 8 8 1 1 9 3 0 1 0 0 5 5 4 c
ATOM 8 7 0 4 CB ILE D 9 7 8 2 2 5 3 0 3 7 5 4 1 0 0 3 4 c
ATOM 1 8 7 0 5 CGI ILE D 9 7 8 2 1 1 2 8 5 3 7 2 0 1 0 92 6 1 0 0 5 7 9 c
ATOM 1 8 7 0 6 CG2 ILE D 9 7 8 2 3 3 6 0 5 8 1 1 0 8 8 6 1 0 0 5 1 1 1 c
ATOM 1 8 7 0 7 C ILE D 9 7 8 2 1 5 3 6 9 1 9 4 3 2 1 0 6 0 0 9 c
ATOM 1 8 7 0 8 O AS D 9 7 9 2 4 2 9 2 5 1 7 1 7 1 5 7 2 3 1 0 0 4 5 4 8 0
ATOM 1 8 7 0 9 N ASM D 9 7 9 2 4 6 0 6 5 2 4 0 9 3 2 5 1 I 0 0 5 2



ATOM 18710 CA AS D 979 25..794 52. 537 14 .050 1 ..00 44 ..90 c
ATOM 18711 C ASM D 979 25,,401 52. 222 15.,476 1 ,.00 47 ..56 C
ATOM 18712 CB AS D 979 26..408 53.,925 3 .947 ,.00 48,.02 C
ATOM 18713 CG ASN D 979 25..456 55. 052 14 .412 1 ..00 53..03 c
ATOM 87 OD1 ASN D 979 25.,044 55. 1 2 15.,575 1 ,.00 48.,61 0
ATOM 18715 ND2 AS D 979 2 ..139 55.,959 3 .497 1 ,.00 44 ,.52 N
ATOM 18716 O ASN D 980 25..338 53.,167 19. 864 1 ,.00 50,.42 O
ATOM 18717 N ASN D 980 26.,299 52. 512 16. 409 1 ,.00 44 ..35 N
ATOM 18718 CA AS D 980 26..034 52. 193 17 .801 1 ,.00 46..91 C
ATOM 18719 c ASN D 980 25..588 53.,365 18. 671 1 ,.00 47 ,.48 c
ATOM 18720 CB ASN D 980 27.,275 51. 565 18.,425 I ,.00 44 ..58 C
ATOM 18721 CG AS D 980 27. 487 50. 152 17 .973 1 ,.00 44 ..95 c
ATOM 18722 OD1 ASN D 980 26. 738 49.,271 18. 34 7 1 ,.00 46 ,.38 0
ATOM 18723 ND2 ASN D 980 28. 514 49. 927 17 .172 1 ..00 41 ..05 N
ATOM 18724 TY D 981 25.,503 54. 569 18. 094 1 ,.00 45..55 N
ATOM 18725 C TYR D 981 23. 770 55.,610 I .533 1 ,.00 43,.79 C
ATOM 18726 CA TYR D 981 25. 146 55. 765 18. 862 1 ..00 46..49 c
ATOM 18727 O TYR D 98 23.,495 56. 230 20.,559 1 ,.00 48..95 0
ATOM 18728 CB TYR D 981 2 .134 57.,019 7 .985 1 ,.00 51 ,.48 c
ATOM 18729 CG TYR D 981 26. 463 57.,487 17 .399 1 ,.00 52 ,.27 c
ATOM 187 30 CD2 TYR D 98 26.,628 58. 805 16.,964 1 ,.00 46..65 c
ATOM 18731 CD1 TYR D 981 27. 544 56. 625 17 .272 1 ,.00 50..15 c
ATOM 18732 CE2 TYR D 981 27.842 59.,242 16. 421 1 ,.00 55,.32 c
ATOM 18733 C TYR D 981 28.,757 57. 049 16.,723 I ,.00 47 ..16 c
ATOM 18734 CZ TYR D 981 28. 907 58. 344 16. 297 1 ,.00 52 ..76 c
ATOM 18735 OH TYR D 981 30. 1 8 58.,744 15. 764 1 ,.00 49 ,.95 0
ATOM 18736 N H D 982 22.,930 54. 741 18.,979 I ,.00 44 ..43 N
ATOM 187 37 C HIS D 982 21.,589 54. 128 20.,957 1 ,.00 50..36 c
ATOM 187 38 CA H D 982 .584 54 .,560 19. 499 1 ,.00 43 ,.22 c
ATOM 18739 O H S D 982 20. 632 54. 411 21. 675 1 ..00 47 ..37 0
ATOM 18740 CB HIS D 982 20.,787 53. 559 18.,650 1 ,.00 42 ..7 c
ATOM 18741 CG HIS D 982 21. 233 52., 32 8 .795 1 ,.00 47 ,.36 c
ATOM 18742 ND1 H S D 982 21. 939 51. 466 17 .81 1 ..00 46.. 1 N
ATOM 18743 CD2 HIS D 982 21.,039 51. 235 19.,792 1 ,.00 48..82 C
ATOM 18744 C HIS D 982 172 50.,226 8 .208 1 ,.00 48,.21 C
ATOM 18745 E2 HIS D 982 21 .640 50.,061 19. 405 1 ,.00 46,.70 N
ATOM 18746 N HIS D 983 22.,650 53. 443 21.,398 1 ,.00 47 ..97 N
ATOM 18747 C HIS D 983 22. 883 54. 316 23. 673 1 ,.00 39..40 C
ATOM 18748 CA H D 983 22.753 53.,057 22.804 1 ,.00 44 ,.52 C
ATOM 18749 O H S D 983 22.,336 54. 404 24.,751 I ,.00 42 ..39 O
ATOM 18750 CB HIS D 983 23.,971 52. 131 23.,063 1 ,.00 45..92 C
ATOM 187 51 CG H D 983 23.920 50.,803 22.372 1 ,.00 48 ,.95 C
ATOM 18752 ND1 H S D 983 23. 055 49. 795 22. 745 1 ..00 55..56 N
ATOM 18753 CD2 HIS D 983 24.,666 50. 298 21.,358 1 ,.00 49..89 C
ATOM 187 54 C HIS D 983 23. 260 48.,733 21. 984 1 ,.00 46,.28 C
ATOM 18755 NE2 H S D 983 24. 231 49. 014 21. 131 1 ..00 48..59 N
ATOM 18756 N ALA D 984 23.,661 55. 273 23.,201 1 ,.00 4 ..88 N
ATOM 18757 C ALA D 984 755 57.,418 23. 897 1 ,.00 48,.40 C
ATOM 18758 CA ALA D 984 23. 955 56.,466 23. 974 1 ,.00 42 ,.42 c
ATOM 18759 O ALA D 984 22.,295 57. 928 24.,9 7 1 ,.00 49..04 0
ATOM 18760 CB ALA D 984 25. 22 9 57. 137 23. 456 1 ,.00 41 ..47 c
ATOM 18761 HIS D 985 22 .2 4 9 57.,626 22 .680 1 ,.00 45,.96 N
ATOM 18762 C H S D 98 19.,908 57. 852 23.,414 I ,.00 49..46 c
ATOM 18763 CA HIS D 985 20. 993 58. 349 22. 478 1 ,.00 48..71 C
ATOM 18764 O H D 985 19. 200 58.,645 24 .040 1 ,.00 51 ,.97 O
ATOM 18765 CB H S D 98 20.,508 58. 191 21.,056 I ,.00 46..59 C
ATOM 18766 CG HIS D 985 21.,410 58. 798 20.,045 1 ,.00 37 ..91 C
ATOM 18767 ND1 H D 985 22.409 59.,675 20. 383 1 ,.00 4 ,.20 N
ATOM 18768 C D 2 H S D 985 21. 446 58. 679 18. 701 1 ..00 36..43 c
ATOM 18769 CEl HIS D 985 23.,038 60. 064 19.,289 1 ,.00 50..04 C
ATOM 18770 NE2 HIS D 985 478 59.,468 8 .255 1 ,.00 42 ,.79 N
ATOM 18771 ASP D 986 19. 799 56. 532 23. 517 1 ..00 43..55 N
ATOM 187 72 C ASP D 986 18.,990 56. 369 25.,827 1 ,.00 55..33 C



ATOM 1 8 7 7 3 CA ASP D 9 8 6 1 8 8 0 5 55 9 2 6 2 4 382 1 00 4 9 8 9 c
ATOM 1 8 7 7 4 O ASP D 9 8 6 1 8 0 1 7 5 6 5 6 1 2 6 5 4 0 1 00 : 99 O
ATOM 1 8 7 7 5 CB AS D 9 8 6 1 8 8 6 7 5 4 4 0 8 2 4 2 9 8 1 0 4 5 7 c
ATOM 1 8 7 7 6 CG ASP D 9 8 6 1 7 8 8 7 5 3 8 4 1 2 3 2 9 9 1 00 5 2 1 5 c
ATOM OD1 ASP D 9 8 6 1 7 4 4 5 4 6 0 2 2 4 2 8 1 00 5 6 0 8 0
ATOM 1 8 7 7 8 OD2 AS D 9 8 6 1 7 5 7 4 5 2 6 3 5 2 3 3 2 1 0 6 2 99 0
ATOM 1 8 7 7 9 ALA D 9 8 7 2 0 2 4 3 5 6 5 3 9 2 6 2 4 8 1 00 5 1 6 9 N
ATOM 1 8 7 8 0 C ALA D 9 8 7 2 0 1 2 5 8 3 6 0 2 7 9 0 9 1 00 4 9 8 5 C
ATOM 1 8 7 8 1 CA ALA D 9 8 7 2 0 5 2 7 5 6 8 9 9 2 7 6 3 3 1 00 5 1 0 1 C
ATOM 1 8 7 8 2 O ALA D 9 8 7 1 9 6 8 6 5 8 6 9 4 2 8 9 8 3 1 00 4 8 7 0
ATOM 1 7 8 3 CB ALA D 9 8 7 2 2 000 56 6 2 3 2 7 9 7 6 1 00 4 6 4 7 c
ATOM 1 8 7 8 4 N TYR D 9 8 8 2 0 5 4 3 5 9 2 0 9 2 6 9 5 0 1 00 4 8 8 5 N
ATOM 8 7 8 5 CA TYR D 9 8 8 2 0 2 8 0 6 3 2 2 6 9 2 1 00 3 09 C
ATOM 1 8 7 8 6 c TYR D 9 8 8 1 8 7 1 1 0 8 4 9 2 7 1 0 7 1 00 5 2 7 c
ATOM 1 8 7 8 7 O TYR D 9 8 8 1 8 2 4 3 6 1 4 4 5 2 8 0 7 7 1 00 5 0 0
ATOM 1 8 7 88 CB TYR D 9 8 8 2 0 7 1 9 6 1 2 7 5 2 5 6 7 6 1 0 5 2 09 c
ATOM 1 8 7 8 9 CG TYR D 9 8 8 2 0 3 3 1 6 2 7 3 4 2 5 4 8 1 1 00 3 8 3 c
ATOM 1 8 7 9 0 CD1 TYR D 9 8 8 2 0 2 7 6 3 7 4 5 2 6 1 2 8 1 00 6 2 0 8 c
ATOM 1 8 7 9 1 CD2 TYR D 9 8 8 1 3 0 5 6 3 1 0 1 2 4 6 4 1 0 6 5 4 3 c
ATOM 1 8 7 9 2 CE1 TYR D 9 8 8 2 0 7 1 1 0 5 7 2 5 9 4 5 1 00 8 6 2 c
ATOM 18 7 3 CE2 TYR D 9 8 8 1 8 9 7 6 4 4 3 5 2 4 4 7 1 00 6 3 9 3 c
ATOM 1 8 7 9 4 CZ TYR D 9 8 8 1 6 8 1 6 5 4 1 1 2 5 0 9 2 1 00 6 7 7 6 c
ATOM 1 8 7 9 5 OH TYR D 9 8 8 1 9 3 8 0 6 6 7 5 2 2 4 9 2 4 1 00 6 1 1 9 0
ATOM 1 8 7 9 6 N L D 9 8 9 1 7 9 6 9 0 3 0 9 2 6 1 4 3 1 00 5 1 5 N
ATOM 1 8 7 9 7 CA LE D 9 8 9 1 5 2 4 0 3 8 0 2 6 1 2 4 1 00 5 0 6 9 c
ATOM 8 7 9 8 C L D 9 8 9 1 8 9 0 59 902 2 7 4 5 1 00 2 7 8 c
ATOM 1 8 7 9 9 O L D 9 8 9 1 4 8 0 3 0 3 4 3 2 7 7 7 7 1 00 5 8 0 9 0
ATOM 18800 CB LEU D 9 8 9 1 982 5 9 5 9 0 2 4 9 1 1 00 : 4 8 c
ATOM 1 8 8 0 1 CG LEU D 9 8 9 1 6 1 2 5 0 2 9 8 2 3 5 9 3 1 00 2 89 c
ATOM 1 8 8 0 2 CD1 LEU D 9 8 9 1 5 6 0 8 59 4 4 5 2 2 4 7 6 1 00 5 7 0 c
ATOM 1 8 8 0 3 CD2 LEU D 9 8 9 1 382 6 1 6 2 7 2 3 6 0 0 1 00 5 8 1 8 c
ATOM 1 8 8 0 4 N AS D 9 9 0 1 6 55 9 59 0 1 7 2 8 1 3 3 1 0 5 4 3 8 N
ATOM 1 8 8 0 5 CA AS D 9 9 0 1 6 0 3 8 5 8 6 3 0 2 9 4 3 6 1 00 5 4 2 9 c
ATOM 1 8 8 0 6 C ASM D 9 9 0 1 3 4 2 5 9 6 6 7 3 0 4 9 6 1 00 55 6 6 c
ATOM 1 8 8 0 7 O AS D 9 9 0 1 5 6 3 59 8 4 9 3 1 4 3 7 1 0 5 0 0 0
ATOM 18808 CB ASN D 9 9 0 1 6 5 9 1 5 7 2 8 9 2 9 8 6 8 1 00 4 7 5 1 c
ATOM 1 8 8 0 9 CG ASN D 9 9 0 15 7 3 7 5 6 1 4 2 2 9 3 8 1 00 5 6 3 c
ATOM 1 8 8 1 0 OD1 AS D 9 9 0 1 4 8 5 6 55 6 6 8 3 0 0 9 9 1 00 5 8 7 7 0
ATOM 8 8 1 ND2 ASN D 9 9 0 1 9 6 4 55 7 1 2 2 8 1 5 6 1 00 8 55 N
ATOM 1 8 8 1 2 N ALA D 9 9 1 1 7 4 8 7 0 32 2 3 0 3 5 7 1 00 5 3 6 0 N
ATOM 1 8 8 1 3 CA ALA D 9 9 1 1 7 8 5 3 6 1 3 6 5 3 1 2 9 5 1 00 5 7 3 0 C
ATOM 8 8 4 C ALA D 9 9 1 1 6 8 2 0 2 4 8 8 3 1 9 3 1 00 5 4 4 6 C
ATOM 1 8 8 1 5 O ALA D 9 9 1 1 6 2 6 5 6 2 9 0 8 3 2 1 9 1 1 00 5 4 8 6 0
ATOM 1 8 8 1 6 CB ALA D 9 9 1 1 9 2 5 0 6 1 8 8 3 3 1 0 2 4 1 00 4 9 8 c
ATOM 1 8 8 1 7 N VAL D 9 9 2 1 6 555 6 2 9 2 6 2 9 9 6 8 1 0 5 6 3 N
ATOM 1 8 8 1 8 CA VAL D 9 9 2 1 5 6 0 9 4 0 0 3 2 9 6 9 2 1 00 55 4 9 c
ATOM 1 8 8 1 9 C VAL D 9 9 2 1 4 2 0 2 6 3 7 0 1 3 0 1 1 1 00 5 6 0 C
ATOM 1 882 0 O VAL D 9 9 2 1 3 6 9 7 6 4 3 9 8 3 1 052 1 0 6 0 2 0 O
ATOM 1 882 1 CB VAL D 2 1 5 53 9 4 2 7 5 2 8 2 1 0 1 00 5 3 9 0 c
ATOM 1 8 8 2 2 CGI VAL D 9 9 2 1 4 4 6 2 6 5 2 9 9 2 7 9 2 0 1 00 8 0 c
ATOM 1 882 3 CG2 VAL D 9 9 2 1 903 7 1 3 2 7 6 9 0 1 00 5 2 4 8 c
ATOM 1 882 4 VAL D 993 1 3 5 7 9 6 2 6 5 5 2 9 6 5 9 1 00 5 4 0 2 N
ATOM 1 882 5 CA VAL D 993 1 2 2 5 6 2 5 1 3 0 1 0 6 1 00 5 4 88 C
ATOM 1 882 6 C VAL D 993 1 2 2 3 2 2 00 6 3 1 6 2 7 1 00 6 1 6 8 C
ATOM 882 7 O VAL D 993 1 2 0 2 2 0 4 3 2 2 9 7 1 00 6 1 1 3 O
ATOM 1 882 8 CB VAL D 993 11 7 8 2 0 9 8 6 2 9 33 6 1 00 5 4 5 8 C
ATOM 1 882 9 CGI VAL D 9 9 3 1 0 4 7 8 6 0 4 3 7 2 9 8 9 9 1 00 4 7 3 7 C
ATOM 1 8 8 3 0 CG2 VAL D 9 9 3 1 6 0 9 1 3 0 9 2 7 8 6 3 1 00 5 4 1 3 c
ATOM 1 8 8 3 1 GLY D 9 9 4 1 3 3 7 0 6 1 5 9 5 3 2 1 8 0 1 00 0 2 9 N
ATOM 1 8 8 3 2 CA GLY D 9 9 4 1 3 4 7 6 6 1 3 6 8 33 6 1 3 1 00 5 2 5 C
ATOM 1 8 8 3 3 C GLY D 9 9 4 1 3 4 2 6 6 2 6 7 7 3 4 3 8 6 1 0 6 0 11 c
ATOM 1 8 8 3 4 O GLY D 9 9 4 12 5 9 1 6 2 8 7 0 3 5 1 00 5 8 88 0
ATOM 1 8 8 3 5 N TH.R D 9 9 5 1 4 3 4 8 6 3 5 6 4 3 4 045 1 00 5 6 2 3 N



ATOM 18836 CA THR D 995 14 ..511 64.,852 34..675 1 ..00 59..58 c
ATOM 18837 C THR D 995 13,,268 65..728 34,,473 1 ,,00 66..76 C

ATOM 18838 O THR D 995 2 ..832 66.,436 35...37 9 ,.00 64 ,,40 0

ATOM 18839 CB THR D 995 15..731 65.,578 34..092 1 ..00 65..52 c
ATOM 18840 OG1 THR D 995 16,,862 64. 699 .34,, 02 1 ,,00 7 .,92 0

ATOM 18841 CG2 THR D 995 6 ..047 66.,844 34..891 1 ,.00 68,,50 c
ATOM 18842 ALA D 996 12..713 65,,667 33..268 1 ,.00 63,.34 N

ATOM 18843 CA. ALA D 996 ,,5 3 66. 4 0 .32,,939 1 ,,00 69.,49 C
ATOM 18844 C ALA D 996 10..386 66.,021 33.,886 1 ,.00 67 ..67 C

ATOM 18845 O ALA D 996 9 ..921 66,,838 34..679 1 ,.00 69,.04 0
ATOM 18846 CB ALA D 996 ., 6 66. 167 31.,4 92 I ,.00 64 ..32 c
ATOM 18847 LE D 997 ..982 64.,763 33.,816 1 ,.00 59..26

ATOM 18848 CA L D 997 8 .867 64,,258 34. 601 1 ,.00 61 ,.41 c
ATOM 18849 c LEU D 997 8 ..975 64.,609 36.,083 1 ..00 70..55 c

ATOM 18850 O LEU D 997 8 ,,053 65. 171 36,,672 1 ,,00 72 ..09 0
ATOM 18851 CB LEU D 997 8 ..757 62.,743 34..441 1 ,.00 6 ,.96 c
ATOM 18852 CG LEU D 997 7 ..783 62.,186 33..404 1 ..00 59..31 c

ATOM 18853 CD1 LEU D 997 8 ,,335 60. 906 .32,,786 1 ,,00 6 .,21 c
ATOM 18854 CD2 LEU D 997 6 ..473 61.,899 34..083 1 ,.00 59,.24 c
ATOM 18855 ILE D 998 10..109 64,,287 36..687 1 ,.00 70,.45 N

ATOM 18856 CA. LE D 998 10,,270 64. 492 .38,,1 9 1 ,,00 65.,47 c
ATOM 18857 C LE D 998 10.,129 65.,975 38.,519 1 ,.00 68..02 c
ATOM 18858 O ILE D 998 9 ..769 66,,287 39..652 1 ,.00 64 ,.08 0
ATOM 18859 CB ILE D 998 .,618 63..956 .38.,589 I ,.00 55..83 c
ATOM 18860 CGI ILE D 998 11 .,570 63.,651 40 .,075 1 ,.00 56..70 c
ATOM 188 61 CG2 ILE D 998 2 .739 64,,9 7 38. 250 1 ,.00 56 ,.20 c
ATOM 18862 CD1 ILE D 998 12.,741 62..849 40.,549 I ,.00 66..67 c
ATOM 18863 O LYS D 999 8 ,,543 69..895 37,,156 1 ,,00 74 ..23 0

ATOM 188 64 LYS D 999 10. 404 66,,868 37. 570 1 ,.00 68 ,.45
ATOM 18865 CA LYS D 999 10.,261 68.,304 37.,761 1 ..00 71 ..94 c

ATOM 18866 C LYS D 999 8 ,,808 68. 744 37,,494 1 ,,00 76..88 c
ATOM 18867 CB LYS D 999 1 ..220 69.,056 36..843 1 ,.00 70,.30 c
ATOM 18868 CG LYS D 999 12.,647 69.,149 37..328 1 ..00 65..63 c

ATOM 18869 CD LYS D 999 13,,5 9 69. 640 .3 6 ,,179 1 ,,00 66.,68 c
ATOM 18870 CE LYS D 999 4 ..913 70.,040 36..622 1 ,.00 69,.51 c
ATOM 18871 LYS D 999 15. 721 70 ,,493 35..448 1 ,.00 74 ,.13 N

ATOM 18872 O LYS D1000 4 ,,732 66. .394 .37,,650 1 ,,00 76., 0 0
ATOM 18873 LYS D1000 7 .,886 67..793 37.,62 4 1 ,.00 75..87

ATOM 18874 CA LYS D1000 6 .464 68,,045 37. 532 1 ,.00 72 ,.63 c
ATOM 18875 C LYS D1000 5 .,724 66..880 .38., 90 I ,.00 72 .. c
ATOM 18876 CB LYS D1000 ,,028 68..22 7 36,,073 1 ,,00 72 ..97 c
ATOM 18877 O TYR D 00 7 .260 65,,561 4 .842 1 ,.00 80 ,.73 0
ATOM 18878 TYR D1001 6 .,218 66.,441 39.,353 1 ..00 75..45

ATOM 18879 CA TYR D1001 5 ,,574 65..368 40,,128 1 ,,00 79..11 c
ATOM 18880 C TYR D1001 6 .184 65.,067 41 ..504 1 ,.00 80,.87 c
ATOM 18881 CB TYR D1001 5 .,581 64.,064 39..326 1 ..00 82 ..88 c

ATOM 18882 O PRO D1002 5 ,,983 61. 660 ,,815 1 ,,00 76.,13 0

ATOM 18883 PRO D1002 5 .454 64.,275 42 ..312 1 ,.00 85,.73

ATOM 18884 CA PRO D1002 5 .912 63,,424 43..425 1 ,.00 83,.01 c

ATOM 18885 C PRO D1002 6 ,,3 62. 0 42,,944 1 ,,00 79.,60 c
ATOM 18886 CB PRO D1002 4 .,682 63.,352 44 .,351 1 ,.00 86..66 c
ATOM 18887 CG PRO D1002 3 .729 64,,410 43..865 1 ,.00 80,.52 c
ATOM 18888 C PRO D1002 4 .,005 64..540 42.,401 I ,.00 88..90 c
ATOM 18889 O LYS D1003 6 .,997 58..095 44 .,628 1 ,.00 65..85 0
ATOM 188 90 LYS D1003 6 .978 61,,218 43. 803 1 ,.00 88 ,.09

ATOM 188 91 CA LYS D1003 7 ,,797 60..049 43.,398 I ,.00 73..77 c
ATOM 18892 C LYS D1003 7 ,,180 58..638 43,,528 1 ,,00 72 ..84 c
ATOM 188 93 CB LYS D1003 9 .100 60,,084 44 .189 1 ,.00 70 ,.28 c
ATOM 18894 CG LYS D1003 9 .,604 61.,506 44 ..404 1 ..00 73..34 c

ATOM 18895 CD LYS D1003 10,,421 61..62 7 45,,678 1 ,,00 77 ..52 c
ATOM 18896 CE LYS D1003 0 ..365 63.,037 46..251 1 ,.00 6 ,.92 c
ATOM 18897 LYS D1003 10.,937 64.,049 45..32 9 1 ..00 63..91
ATOM 18898 O LEU oo 7 ,,717 54. 7 3 ,,440 1 ,,00 66.,18 0



ATOM 18899 LEU D1004 6 889 58 069 42 362 1 00 71 15

ATOM 18900 CA LEU D1004 6 496 56 676 42 161 1 00 6 77 C

ATOM 18901 C LE D1004 7 67 6 55 941 41 5.15 1 0 70 18 C

ATOM 18902 CB LEU D1004 5 264 56 612 1 246 1 00 82 c
ATOM 18903 CG LEU D.1 004 4 464 55 402 40 72 3 1 00 73 2 9 c
ATOM 18904 CD2 LE D1004 3 665 54 775 41 857 1 0 81 10 c
ATOM 18905 CD1 LEU D1004 5 238 54 333 39 890 1 00 70 83 c
ATOM 18906 O GLU D.1 005 2 070 56 451 40 049 1 00 68 9.3 0
ATOM 18907 GLU D100 5 8 635 56 725 1 039 1 00 71 46

ATOM 18908 CA GLU D1005 9 686 56 236 40 156 1 00 72 41 c
ATOM 18909 C GLU D1005 1 070 56 457 40 764 1 00 68 .34 c
ATOM 18910 CB GLU D100 5 9 586 56 945 38 793 1 00 70 56 c
ATOM 18911 CG GLU D1005 9 647 8 473 38 925 1 00 67 82 c
ATOM 18912 CD GLU D1005 9 772 59 195 37 595 1 00 72 39 c
ATOM 18913 OE1 GLU D1005 9 175 58 737 36 600 1 00 74 44 0
ATOM 18914 OE2 GLU D1005 10 473 60 230 37 549 1 0 68 76 0

ATOM 18915 O SER D100 6 11 755 55 088 44 262 1 00 78 13 0
ATOM 18916 N SER D.1 006 .1 118 56 694 42 073 1 00 68 2

ATOM 18917 CA SER D100 6 12 .392 56 846 42 773 1 0 69 44 c
ATOM 18918 c SER D1006 12 659 55 605 43 603 1 00 77 2 3 c
ATOM 18919 CB SER D.1 006 2 403 58 088 4.3 652 1 00 72 8 c
ATOM 18920 OG SER D100 6 13 446 58 960 43 254 1 00 74 18 0

ATOM 18921 O GLU D1007 13 1 1 51 934 44 903 1 00 77 13 0
ATOM 18922 N GLU D . .007 3 915 5 168 4.3 593 1 00 71 99 N

ATOM 18923 CA GLU D1007 14 273 53 777 43 851 1 00 72 87 C
ATOM 18924 C GLU D1007 13 617 5.3 072 45 041 1 00 75 7 c
ATOM 18925 CB GLU D .1.007 5 783 53 665 4.3 989 1 00 72 73 c
ATOM 18926 CG GLU D1007 16 307 52 374 43 404 1 00 70 56 c
ATOM 18927 CD GLU D1007 16 190 1 218 44 .358 1 00 72 04 c
ATOM 18928 OE1 GLU D1007 16 510 51 41 45 562 1 00 68 49 0

ATOM 18929 OE2 GLU D1007 1 784 50 121 43 903 1 00 72 25 0
ATOM 18930 O PHE D1008 12 4.14 54 642 49 043 1 0 77 0 0

ATOM 18931 PHE D1008 13 573 53 701 46 206 1 00 75 79
ATOM 18932 CA. PHE D . 008 2 815 53 085 47 295 1 00 77 C

ATOM 18933 C PHE D1008 11 976 54 105 48 034 1 0 77 3 C
ATOM 18934 CB PHE D1008 13 747 52 371 48 269 1 00 77 7 c
ATOM 18935 O VAL D . 009 8 389 54 469 46 286 1 00 82 87 0
ATOM 18936 VAL D100 9 10 781 5 362 47 496 1 00 82 43
ATOM 18937 CA VAL D100 9 9 743 55 229 48 072 1 00 74 82 c
ATOM 18938 C VAL D . .00 9 8 425 54 733 47 486 1 00 78 99 c
ATOM 18939 CB VAL D1009 9 954 56 716 47 716 1 00 73 3 c
ATOM 18940 CGI VAL D100 9 8 656 7 497 47 851 1 00 7.3 4 c
ATOM 18941 CG2 VAL D100 9 11 067 57 341 48 561 1 00 77 2 9 c
ATOM 18942 O TYR D1010 4 802 53 578 49 717 1 00 83 80 0
ATOM 18943 TYR D1010 7 .357 54 587 48 281 1 0 78 17

ATOM 18944 CA TYR D1010 6 089 54 076 47 715 1 00 80 19 c
ATOM 18945 C TYR D . 0 0 4 808 54 096 48 595 1 00 8 .3 9 c
ATOM 18946 CB TYR D1010 6 .30 9 52 62 3 47 234 1 0 76 06 c
ATOM 18947 CG TYR D1010 5 794 52 378 45 838 1 00 7 8 c
ATOM 18948 CD2 TYR D . 0 0 4 565 5 762 45 62 7 1 00 70 85 c
ATOM 18949 CD1 TYR D1010 6 521 52 791 44 733 1 00 66 08 c
ATOM 18950 CE2 TYR D1010 4 074 51 555 44 349 1 00 69 11 c
ATOM 18951 CE1 TYR D . .010 6 046 52 597 4.3 462 1 00 71 51 c
ATOM 18952 CZ TYR D1010 4 825 51 972 43 270 1 00 77 53 c
ATOM 18953 OH TYR D 0 0 4 .364 1 769 4 986 1 00 90 44 0

ATOM 18954 O GLY DI l .1 328 54 903 46 594 1 00 97 2.1 0
ATOM 18955 GLY D1011 3 716 5 64 6 48 050 1 00 75 0

ATOM 18956 CA GLY D 0 1 2 4.12 4 578 48 693 1 00 8.3 14 c
ATOM 18957 c GLY D1011 1 239 55 000 47 815 1 00 1 93 c
ATOM 18958 O ASP D1012 -2 438 5 771 46 118 1 00 96 7 0
ATOM 18959 A S D1012 0 156 55 470 48 444 1 0 87 12

ATOM 18960 CA ASP D1012 --1 075 55 937 47 771 1 00 2 05 c
ATOM 18961 C ASP D1012 -.1 357 55 .32 3 46 379 1 00 07 c



ATOM 18962 CB ASP D1012 1..063 57..475 47 ..657 1 ..00 80..22 c
ATOM 18963 CG ASP D1012 0 ,,177 58..016 46.,950 1 ,.00 84 ..7 C
ATOM 18964 OD1 AS D1012 0 ..259 57.,914 45..701 ,.00 86,.87 0
ATOM 18965 OD2 ASP D1012 1..061 58. 566 47 ..641 1 ..00 76..50 0
ATOM 18966 N TYR D 039 0 ,,072 56. 192 .32.,701 1 ,.00 82 ..84 N
ATOM 18967 CA TY D103 9 1..436 56.,729 32..690 1 ,.00 8 ,.33 c
ATOM 18968 c TYR D1039 1..776 57.,398 31..358 1 ,.00 78,.56 c
ATOM 18969 0 TYR D 039 2 ,,518 58. 385 .3 .,320 1 ,.00 72 ...35 0
ATOM 18970 CB TYR D103 9 2 ..467 55. 638 33. 015 1 ,.00 71 ..18 c
ATOM 18971 CG TYR D1039 3 ..545 56.,131 33..975 1 ,.00 72 ,.83 c
ATOM 18972 CD2 TYR D103 9 3 ,,836 55..440 .35., 53 I ,.00 73..62 c
ATOM 18973 GDI TYR D103 9 4..237 57..318 33. 729 1 ,.00 76..68 c
ATOM 18974 CE2 TYR D 0.3 4.810 55.,904 36. 050 1 ,.00 68 ,.13 c
ATOM 18975 CE1 TYR D1039 5 ..211 57. 789 34. 618 1 ..00 74 ..92 c
ATOM 18976 C TYR D1039 5 ,,491 57..074 35.,775 1 ,.00 69..95 c
ATOM 18977 OH TYR D103 9 6 ..443 57.,530 36..664 1 ,.00 68,.38 0
ATOM 18978 SER D104 0 1..22 0 56. 870 30..271 1 ..00 74 ..87 N
ATOM 18979 CA. SER D 040 ,,349 57. 528 28.,979 1 ,.00 74 ..59 c
ATOM 18980 C SER D104 0 0 ..405 58.,718 28..932 1 ,.00 81 ,.48 c
ATOM 18981 O SER D1040 0 ..522 59.,594 28..066 1 ,.00 77 ,.73 0
ATOM 18982 CB SER D 040 ,,058 56. 560 27.,835 1 ,.00 71 ..04 c
ATOM 18983 OG SER D104 0 2 ..221 55. 806 27. 509 1 ,.00 86..22 0
ATOM 18984 AS D1041 0 ..533 58.,733 29..876 1 ,.00 79,.70 N
ATOM 18985 CA ASM D1041 ,,42 6 5 ..868 .30.,050 I ,.00 86..71 C
ATOM 18986 C AS D1041 0 ..680 61..067 30. 622 1 ,.00 82 ..02 C
ATOM 18987 O ASN D 0 0 .928 62.,200 30. 248 1 ,.00 79 ,.69 0
ATOM 18988 CB ASN D1041 2 ,,592 5 ..489 .30.,960 I ,.00 91 ..54 c
ATOM 18989 CG ASN D1041 3 ,,798 60..373 30.,751 1 ,.00 95..64 c
ATOM 18990 OD1 ASN D 0 3.670 61.,574 30. 501 1 ,.00 9 ,. 7 0
ATOM 18991 D2 ASN D1041 4..982 59. 781 30. 838 1 ..00 98..81 N
ATOM 18992 LE D1042 0 ,,24 7 60..792 31.,528 1 ,.00 82 ..39 N
ATOM 18993 CA LE D104 2 1..062 61.,817 32..165 1 ,.00 78,.06 C
ATOM 18994 c ILE D104 2 2 ..128 62. 345 31..214 1 ..00 77 ..77 c
ATOM 18995 O ILE D 0 2 ,,507 63. 513 .3 .,263 1 ,.00 80.. 0 0
ATOM 18996 CB ILE D104 2 1..731 61.,268 33..426 1 ,.00 75,.94 c
ATOM 18997 CGI ILE D1042 0 ..673 60.,853 34..456 1 ,.00 8 ,.11 c
ATOM 18998 CG2 ILE D 0 2 ,,682 62. 292 .34.,0 3 1 ,.00 82 ..67 c
ATOM 18999 CD1 ILE D104 2 0 ..102 59. 4 49 34. 276 1 ,.00 84 ..04 c
ATOM 19000 N MET D104 3 2.600 61.,464 30. .33 9 1 ,.00 80 ,.95 N
ATOM 19001 CA MET D104 3 3 ,,552 61..825 29.,291 I ,.00 81 ..68 C
ATOM 19002 C MET D104 3 2 .,948 62..862 28.,354 1 ,.00 81 ..15 C
ATOM 19003 O MET D104 3 3.651 63.,686 27.758 1 ,.00 77 ,.57 O
ATOM 19004 CB ME D1043 3 ..975 60. 581 28. 509 1 ..00 75..57 c
ATOM 19005 CG MET D104 3 4.,994 59..715 29.,239 1 ,.00 76..47 c
ATOM 19006 S ME D104 3 6 ..600 60.,517 29..242 1 ,.00 73,.78 S
ATOM 19007 CE ME D1043 6 ..925 60. 610 27..480 1 ..00 63..32 c
ATOM 19008 N ASN D 044 ,,628 62. 795 28.,232 1 ,.00 80..80 N
ATOM 19009 C ASN D104 4 1..089 65., 87 28..024 1 ,.00 84 ,.86 c
ATOM 19010 CA ASN D1044 0 ..864 63.,785 27..493 1 ,.00 85,.34 c
ATOM 19011 O ASN D 044 ,,498 66. 095 27.,289 1 ,.00 79...38 0
ATOM 19012 CB ASN D104 4 0 ..619 63. 457 27. 568 1 ,.00 80..16 c
ATOM 19013 CG ASN D1044 1..232 63.,284 26..226 1 ,.00 83,.30 c
ATOM 19014 OD1 ASN D104 4 0 ,,707 63..786 25.,226 I ,.00 85..21 0
ATOM 19015 ND2 ASN D104 4 2 .356 62..575 26. 176 1 ,.00 87 ..14 N
ATOM 19016 O PHE D104 5 .970 68.,544 29. 22 7 1 ,.00 97 ,.38 O
ATOM 19017 N PHE D104 5 0 ,,828 65...32 9 29.,323 I ,.00 89..62 N
ATOM 19018 CA PHE D104 5 0 ,,751 66..629 29.,982 1 ,.00 95..36 C
ATOM 19019 C PHE D104 5 2.0 67.,420 29. 714 1 ,.00 90 ,.82 C
ATOM 19020 CB PHE D1045 0 .518 66. 469 31. 496 1 ..00 93..92 c
ATOM 19021 CG PHE D104 5 0 ,,806 65..825 31.,856 1 ,.00 94 ..47 c
ATOM 19022 CD2 P E D104 5 1..008 65.,287 33..123 1 ,.00 93,.83 c
ATOM 19023 CD1 PHE D1045 1..847 65. 761 30..934 1 ..00 91 ..96 c
ATOM 19024 CE2 PHE D 045 2 ,,220 64. 694 .33.,463 1 ,.00 7 ..54 c



ATOM 19025 CE1 PHE D1045 --3 058 5 164 31 266 1 00 99 19 c
ATOM 19026 C PHE D104 5 -3 246 633 32 534 1 00 99 46 c
ATOM 19027 O PHE D104 6 4 344 68 895 27 860 1 0 85 71 0
ATOM 19028 PHE D104 6 3 153 66 807 30 008 1 00 3 0 N
ATOM 19029 CA. PHE D104 6 4 435 7 449 29 792 1 00 93 43 C
ATOM 19030 C PHE D104 6 4 576 67 754 28 281 1 0 91 74 C
ATOM 19031 CB PHE D1046 5 564 66 563 30 419 1 00 84 59 c
ATOM 19032 CG PHE D104 6 6 788 66 320 29 543 1 00 92 c
ATOM 19033 GDI PHE D104 6 7 791 7 271 29 426 1 00 92 31 c
ATOM 19034 CD2 PHE D1046 6 966 097 28 896 1 00 87 31 c
ATOM 19035 C 1 PHE D104 6 8 914 67 021 28 637 1 00 8 92 c
ATOM 19036 CE2 PHE D104 6 8 077 4 856 28 116 1 00 77 09 c
ATOM 19037 C PHE D104 6 9 045 65 814 27 983 1 00 79 7 c
ATOM 19038 O LYS D104 7 4 928 68 569 24 473 1 00 74 93 0
ATOM 19039 N LYS D1047 4 838 66 741 27 463 1 00 88 3 N
ATOM 19040 CA LYS D104 7 5 461 66 971 26 162 1 0 84 40 c
ATOM 19041 c LYS D104 7 4 553 67 591 25 110 1 00 75 29 c
ATOM 19042 CB LYS D104 7 6 030 65 652 25 614 1 00 79 29 c
ATOM 19043 O THR D104 8 2 122 69 461 899 1 0 71 64 0
ATOM 19044 THR D1048 3 375 7 009 24 922 1 00 72 7 N
ATOM 19045 CA. T R D104 8 2 584 7 260 23 720 1 00 76 C
ATOM 19046 C THR D104 8 1 857 8 601 23 740 1 00 73 09 C
ATOM 19047 CB THR D1048 1 556 66 132 23 493 1 00 80 29 c
ATOM 19048 OG1 THR D104 8 1 265 483 24 738 1 00 81 79 0
ATOM 19049 CG2 THR D104 8 2 104 65 095 22 524 1 00 76 0 c
ATOM 19050 O THR D1065 6 115 74 262 3 943 1 00 72 70 0
ATOM 19051 N THR D1065 5 129 72 832 29 776 1 00 78 70 N
ATOM 19052 CA THR D1065 4 238 73 211 30 863 1 00 70 22 c
ATOM 19053 C THR D1065 5 0 73 717 32 086 1 00 73 92 c
ATOM 19054 CB THR D1065 3 348 72 045 31 246 1 00 5 88 c
ATOM 19055 OG1 THR D1065 4 091 71 121 32 042 1 00 77 51 0
ATOM 19056 CG2 T R D1065 2 838 71 354 29 976 1 0 67 08 c
ATOM 19057 O AS D106 6 4 184 72 377 35 804 1 00 77 01 0
ATOM 19058 N ASM D106 6 4 452 73 552 33 281 1 00 70 47 N
ATOM 19059 CA AS D106 6 5 025 74 191 34 463 1 0 75 79 c
ATOM 19060 c ASN D1066 4 999 73 306 35 707 1 00 78 0 c
ATOM 061 CB ASN D106 6 4 296 75 515 34 753 1 00 78 46 c
ATOM 19062 O GLY D1067 5 101 71 911 39 817 1 00 83 07 0
ATOM 19063 N GLY D1067 5 881 73 618 36 661 1 00 77 53 N
ATOM 190 64 CA GLY D1067 6 114 72 780 37 831 1 00 84 50 C
ATOM 19065 C GLY D1067 5 000 2 691 38 860 1 00 88 22 C
ATOM 19066 O GUI D1068 2 160 73 60 4 834 1 00 89 42 O
ATOM 19067 GLU D1068 3 959 73 507 38 675 1 00 3 30 N
ATOM 19068 CA GLU D1068 2 736 73 465 39 495 1 00 95 08 C
ATOM 19069 C GL D1068 2 973 73 887 40 947 1 0 95 45 C
ATOM 19070 CB GLU D1068 2 115 72 063 39 459 1 00 0 83 c
ATOM 0 O T R D106 9 6 108 76 265 43 696 1 00 94 89 0
ATOM 19072 T R D106 9 4 092 74 566 41 173 1 0 93 53
ATOM 19073 CA THR D1069 4 461 75 042 42 497 1 00 88 09 c
ATOM 07 C T R D106 9 5 505 76 165 42 62 9 1 00 92 40 c
ATOM 19075 CB THR D1069 5 013 73 891 43 339 1 00 93 3 c
ATOM 19076 OG1 THR D1069 5 385 74 389 44 631 1 00 0 19 0
ATOM 19077 CG2 THR D106 9 6 247 73 273 42 652 1 00 94 43 c
ATOM 19078 O GLY D107 0 7 472 77 814 39 692 1 00 85 88 0
ATOM 19079 N GLY D107 0 5 779 76 991 4 615 1 00 88 04 N
ATOM 19080 CA GLY D107 0 5 384 76 848 40 230 1 00 87 54 C
ATOM 19081 C GLY D107 0 6 703 76 874 39 514 1 00 85 47 c
ATOM 19082 O GLU D1071 7 531 74 958 36 068 1 00 77 26 0
ATOM 19083 GLU D1071 6 992 75 841 38 733 1 00 1 87 N
ATOM 19084 CA GLU D1071 8 348 75 678 38 218 1 00 86 4 c
ATOM 19085 C GLU D1071 8 435 75 494 36 708 1 0 82 11 c
ATOM 19086 CB GLU D1071 9 024 74 501 38 917 1 00 85 10 c
ATOM 19087 O LE D107 2 734 74 495 34 399 1 00 8 0



ATOM 19088 LE D1072 9 563 75 930 36 160 1 00 84 26
ATOM 19089 CA LE D1072 9 802 75 939 34 722 1 00 85 28 C
ATOM 19090 C ILE D107 2 0 527 74 678 34 205 1 0 88 51 C
ATOM 19091 CB ILE D1072 10 603 77 182 3 348 1 00 89 44 c
ATOM 092 CGI ILE D 072 735 77 394 35 361 I 00 85 75 C
ATOM 190 93 CG2 ILE D107 2 9 6 78 399 34 352 1 0 93 c
ATOM 19094 CD1 ILE D107 2 12 653 78 546 35 028 1 00 83 56 c
ATOM 19095 O VAL D 073 781 72 465 3 243 I 00 82 83 0
ATOM 19096 VAL D107 3 9 774 73 825 33 522 1 00 87 83
ATOM 19097 CA VAL D1073 10 270 72 522 33 108 1 00 8 88 c
ATOM 19098 C VAL D107 3 0 6 0 72 428 3 624 I 00 8 73 c
ATOM 19099 CB VAL D107 3 9 248 71 430 33 41 1 00 85 57 c
ATOM 19100 CGI VAL D107 3 9 956 70 095 33 534 1 00 83 78 c
ATOM 19101 CG2 VAL D107 3 8 473 71 766 3 682 1 00 79 70 c
ATOM 19102 TRP D1074 9 578 2 306 30 791 1 00 85 0
ATOM 19103 CA TP.P D107 4 9 774 7 987 29 377 1 0 86 69 c
ATOM 19104 c TRP D107 4 9 271 73 055 28 398 1 00 8 2 c
ATOM 19105 0 TRP D 074 8 089 73 079 28 030 I 00 85 23 0
ATOM 19106 CB T D107 4 9 098 70 651 29 052 1 0 85 08 c
ATOM 19107 CG TRP D1074 9 408 70 174 27 680 1 00 81 93 c
ATOM 19108 CD1 TRP D 074 8 600 70 237 26 585 I 00 82 42 c
ATOM 19109 CD2 TRP D107 4 10 627 69 574 27 246 1 00 83 50 c
ATOM 19110 E1 TRP D1074 9 241 69 710 25 492 1 00 81 17

ATOM 19111 CE2 TRP D107 4 0 488 69 290 25 874 I 00 82 98 C
ATOM 19112 CE3 TRP D107 4 11 824 69 236 27 887 1 00 81 82 C
ATOM 191 13 CZ2 TRP D107 4 500 8 689 25 131 1 00 77 09 c
ATOM 19114 CZ3 TRP D107 4 2 825 68 644 27 49 I 00 70 46 c
ATOM 19115 CH2 TRP D1074 12 658 68 376 25 787 1 00 71 c
ATOM 191 16 O A P D107 5 0 831 74 069 24 890 1 00 73 58 0
ATOM 19117 ASP D107 5 10 176 73 927 27 959 1 00 8 88
ATOM 19118 CA ASP D1075 9 848 74 889 26 914 1 00 85 34 c
ATOM 19119 C AS D107 5 9 803 74 201 25 559 1 0 79 86 c
ATOM 19120 CB ASP D107 5 10 858 76 036 26 875 1 00 85 96 c
ATOM 19121 CG ASP D 075 0 687 76 9 3 25 647 I 00 8 97 c
ATOM 19122 OD2 AS D107 5 1 7 77 364 25 092 1 0 9 61 0
ATOM 19123 OD1 ASP D1075 9 525 77 129 25 229 1 00 2 82 0
ATOM 19124 O LYS D 076 8 58 73 360 2 544 I 00 76 2 0
ATOM 19125 LYS D107 6 8 602 73 807 25 138 1 00 78 12

ATOM 19126 CA LYS D107 6 8 421 73 045 23 905 1 00 73 85 C
ATOM 19127 C LYS D107 6 8 871 73 792 22 657 I 00 7 7 c
ATOM 19128 CB LYS D107 6 6 954 2 621 23 743 1 00 62 8 c
ATOM 19129 O GLY D107 7 694 74 768 20 184 1 00 93 0
ATOM 19130 GLY D107 7 9 586 74 898 22 832 1 00 75 86
ATOM 19131 CA GLY D107 7 0 065 75 661 21 699 1 00 82 06 c
ATOM 19132 C GLY D107 7 1 463 75 252 21 297 1 0 88 34 c
ATOM 19133 ARG D107 8 2 394 75 429 22 229 1 00 87 86
ATOM 19134 CA. ARG D 078 3 8 7 75 287 2 945 I 00 87 94 C
ATOM 19135 C ARG D107 8 4 452 74 061 625 1 0 82 45 C
ATOM 19136 O ARG D1078 15 643 73 797 22 447 1 00 79 49 O
ATOM 19137 CB ARG D 078 4 557 76 560 22 373 I 00 84 63 C
ATOM 19138 CG ARG D107 8 1 430 76 854 23 857 1 00 90 11 c
ATOM 19139 C E ARG D107 8 15 613 77 64 3 24 390 1 00 2 7 c
ATOM 19140 NE ARG D107 8 5 488 77 893 25 823 I 00 0 94 N
ATOM 19141 CZ ARG D107 8 1 273 78 718 26 514 1 00 97 38 C
ATOM 19142 ARG D107 8 7 255 79 382 25 907 1 00 94 29
ATOM 19143 NH2 ARG D107 8 6 072 78 883 27 818 I 00 97 N
ATOM 19144 ASP D1079 3 664 73 332 23 412 1 00 76 78
ATOM 19145 CA ASP D107 9 4 137 72 105 24 034 1 00 72 4 C
ATOM 19146 c ASP D1079 1 172 70 990 22 975 1 00 75 30 c
ATOM 19147 O ASP D1079 251 70 546 22 571 1 00 70 3 0
ATOM 19148 CB AS D107 9 3 256 7 730 25 225 1 0 73 53 c
ATOM 19149 CG ASP D1079 13 597 72 527 26 470 1 00 75 30 c
ATOM 19150 OD1 ASP D 079 4 689 73 138 26 487 I 00 75 0



ATOM 19151 OD2 ASP D1079 12 789 72 533 27 430 1 00 74 76 O

ATOM 19152 PHE D1080 13 003 70 586 22 480 1 00 70 94

ATOM 19153 CA PHE D1080 12 913 69 764 21 275 1 0 68 10 C

ATOM 19154 c PHE D1080 13 984 70 115 20 226 1 00 68 93 c
ATOM 19155 O PHE D1080 4 340 69 296 383 1 00 74 96 0

ATOM 19156 CB PHE D1080 11 52 6 69 898 20 636 1 0 7.1 08 c
ATOM 19157 CG PHE D1080 10 464 69 017 21 248 1 00 72 52 c
ATOM 19158 GDI PHE D1080 0 524 7 632 2 1 2 1 00 70 04 c
ATOM 19159 CD2 PHE D1080 9 376 69 577 21 905 1 00 70 1 c
ATOM 19160 CE1 PHE D1080 9 532 66 821 21 672 1 00 73 13 c
ATOM 19161 C 2 PHE D ..0 8 8 376 68 778 22 453 1 00 71 42 c
ATOM 19162 CZ PHE D1080 8 447 7 400 22 337 1 00 74 8 c
ATOM 3 ALA D1081 14 0 7 332 20 285 1 00 68 86
ATOM 19164 CA ALA D1081 15 540 71 770 19 374 1 00 70 2 9 c

ATOM 19165 C ALA D1081 16 881 71 231 19 811 1 00 8 80 c
ATOM 19166 O ALA D108.1 17 631 70 694 18 990 1 0 68 76 0

ATOM 19167 CB ALA D1081 15 584 73 290 19 301 1 00 72 58 c
ATOM 168 N TH.R D1082 7 194 7 . 2 098 1 00 64 8

ATOM 19169 CA THR D1082 18 491 70 941 21 6 1 0 74 0 c
ATOM 19170 c THR D1082 18 573 69 400 21 556 1 00 8 12 c
ATOM 1 0 TH.R D1082 561 68 852 2 081 1 00 66 0
ATOM 19172 CB THR D1082 18 771 71 463 23 049 1 00 77 12 c
ATOM 19173 OG1 THR D1082 1 567 71 448 2 3 823 1 00 79 02 0
ATOM 19174 CG2 THR D1082 19 309 72 899 2.3 009 1 00 90 c
ATOM 19175 VAL D1083 17 509 8 732 22 006 1 00 64 79

ATOM 76 CA VAL D1083 17 . 2 67 295 2 855 1 00 65 0 c
ATOM 19177 C VAL D.1083 17 624 66 875 20 414 1 00 68 49 c
ATOM 19178 O VAL D1083 18 310 65 882 20 173 1 00 7 0

ATOM 79 CB VAL D1083 1 965 66 805 22 294 1 00 62 18 c
ATOM 19180 CGI VAL D1083 15 736 5 370 21 862 1 00 59 83 c
ATOM 19181 CG2 VAL D1083 1 824 66 905 23 793 1 00 3 27 c
ATOM 19182 AP.G D1084 17 117 67 629 1 451 1 0 67 06

ATOM 19183 CA ARG D1084 17 452 67 313 18 068 1 00 67 16 c
ATOM 19184 C ARG D1084 8 94 6 7 0 7 887 1 00 65 20 c
ATOM 19185 O AP.G D1084 19 593 66 729 17 181 1 0 66 67 0
ATOM 19186 CB ARG D1084 16 673 8 182 17 073 1 00 4 17 c
ATOM 19187 N LYS D 08 500 68 512 8 5 1 00 66 8 N
ATOM 19188 CA LYS D108 5 20 897 8 859 18 324 1 00 68 76 c
ATOM 19189 C LYS D1085 2 824 67 753 18 858 1 00 67 50 c
ATOM 19190 O LYS D ..0 8 22 744 67 298 18 153 1 00 61 2 9 0
ATOM 19191 CB LYS D1085 21 221 70 209 18 966 1 00 61 74 c
ATOM 2 VAL D108 6 2 49 67 327 20 092 1 00 62 84

ATOM 19193 CA VAL D1086 22 317 66 299 20 785 1 00 3 31 c
ATOM 19194 C VAL D108 6 22 347 959 20 045 1 00 61 3 c
ATOM 19195 O VAL D108 6 23 408 6 378 1 883 1 0 59 8 0

ATOM 19196 CB VAL D108 6 21 769 66 077 22 202 1 00 89 c
ATOM 1 7 CGI VAL D108 6 22 194 64 712 22 741 1 00 95 c
ATOM 19198 CG2 VAL D108 6 227 67 207 23 117 1 0 56 5 c
ATOM 19199 O LEU D1087 21 567 62 624 16 516 1 00 0 57 0

ATOM 19200 N LEU D1087 2 190 64 492 572 1 00 47 N
ATOM 19201 CA LE D1087 21 117 3 274 18 766 1 00 56 5 c
ATOM 19202 c LEU D1087 21 72 6 3 473 17 391 1 00 8 24 c
ATOM 19203 CB LEU D.1087 19 674 2 791 18 589 1 00 53 98 c
ATOM 19204 CG LEU D1087 18 707 2 724 19 770 1 00 0 18 c
ATOM 19205 GDI LEU D1087 17 412 2 033 19 .34 5 1 00 60 88 c
ATOM 19206 CD2 LEU D.1087 19 314 2 020 20 971 1 00 52 10 c
ATOM 192 07 SEP. D1088 22 425 582 17 190 1 00 56 04

ATOM 192 08 CA SER D1088 23 014 64 8 1 889 1 00 55 8 c
ATOM 19209 c SER D1088 24 511 5 093 15 990 1 00 57 03 c
ATOM 19210 O SER D1088 25 195 65 195 14 961 1 00 57 33 0
ATOM 19211 CB SER D1088 .32 5 66 058 1 250 1 0 66 28 c
ATOM 19212 OG SER D1088 20 998 66 163 15 736 1 00 71 37 0
ATOM 2 3 N M D108 9 25 005 65 224 7 223 1 00 55 3



ATOM 1 92 1 4 CA ME D1 0 8 9 2 6 4 4 7 5 2 6 1 1 7 4 7 8 1 0 0 5 2 5 c
ATOM 1 92 1 5 C MET D 0 8 9 2 7 7 4 1 0 6 7 6 0 1 0 0 5 9 4 C
ATOM 1 2 1 O ME D1 0 8 9 2 6 8 0 0 6 2 9 4 7 7 0 0 5 1 0 5 6 8 3 0
ATOM 1 92 1 7 CB ME D1 0 8 9 2 6 7 4 7 5 1 7 5 1 8 9 7 5 1 0 0 5 7 8 c
ATOM 8 CG M D 0 8 9 2 6 4 7 3 6 6 4 4 5 7 5 8 I 0 0 5 8 4 9 c
ATOM 1 2 1 S ME D1 0 8 9 2 6 2 6 7 6 6 4 0 2 1 5 1 0 7 0 8 s
ATOM 1 92 2 0 CE MET D1 0 8 9 2 5 7 3 0 7 7 3 8 2 2 1 1 4 1 0 0 8 2 4 c
ATOM 2 1 O PRO D 0 9 0 3 0 2 0 0 5 1 7 5 6 3 9 I 0 0 5 7 0 3 0
ATOM 1 92 2 2 N FRO D1 0 9 0 2 8 0 5 7 4 4 2 0 1 5 8 5 4 1 0 0 0 0 2 N
ATOM 1 92 2 3 CA PRO D1 0 9 0 2 8 7 9 1 3 3 9 0 1 5 1 1 8 1 0 0 6 1 6 8 c
ATOM 1 92 2 4 C PRO D1 0 9 0 2 9 7 6 9 2 5 9 4 6 0 7 I 0 0 5 4 3 C
ATOM 1 92 2 5 CB PRO D1 0 9 0 2 9 5 4 8 4 2 0 3 1 4 0 6 8 1 0 0 0 9 4 c
ATOM 2 2 CG PRO D 0 9 0 2 9 8 0 9 6 5 4 9 4 4 7 5 3 1 0 0 6 3 c
ATOM 1 92 2 7 CD PRO D1 0 9 0 2 8 5 6 8 5 7 6 8 1 5 5 6 0 1 0 0 0 9 2 c
ATOM 1 92 2 8 O GL D1 0 9 1 2 9 92 0 6 2 7 3 4 2 0 2 5 0 1 0 0 5 4 3 9 0
ATOM 1 92 2 9 N GLK D1 0 9 1 3 0 082 6 3 4 0 7 1 8 8 1 0 6 0 3 2 N
ATOM 1 92 3 0 CA GLN D1 0 9 1 3 1 0 3 8 6 2 5 8 1 1 8 1 3 2 1 0 0 5 8 5 c
ATOM 2 3 1 C GLN D 0 9 1 3 0 3 4 8 9 9 1 3 5 5 I 0 0 5 8 8 2 C
ATOM 1 92 3 2 CB GL D1 0 9 1 3 2 0 4 6 3 6 6 5 8 5 9 3 1 0 6 0 6 C
ATOM 1 92 3 3 CG GLN D1 0 9 1 3 3 2 7 2 3 1 7 3 1 9 3 0 9 1 0 0 7 6 c
ATOM 1 92 3 4 CD GLN D 0 9 1 3 3 0 8 7 2 8 4 9 2 0 7 7 0 I 0 0 5 6 7 4 c
ATOM 1 2 3 5 OE1 GLN D1 0 9 1 3 2 3 9 3 3 5 5 8 2 1 4 9 6 1 0 0 5 9 2 3 0
ATOM 1 92 3 6 E2 GLN D1 0 9 1 3 3 7 0 5 6 1 7 6 2 2 1 2 1 1 1 0 0 5 7 7 7 N
ATOM 1 92 3 7 O VAL D1 0 9 2 3 5 6 8 5 8 3 7 7 2 0 2 0 I 0 0 5 0 7 4 O
ATOM 1 2 3 8 N VAL D1 0 9 2 3 0 2 6 7 0 6 5 8 1 9 3 8 9 1 0 0 5 7 6 2 N
ATOM 2 3 CA VAL D 0 9 2 2 9 8 0 1 5 9 9 0 3 2 0 5 5 7 1 0 0 5 5 0 7 C
ATOM 1 92 4 0 C VAL D1 0 9 2 3 0 9 4 5 8 9 4 5 2 0 9 7 5 I 0 0 5 2 5 3 C
ATOM 1 92 4 1 CB VAL D1 0 9 2 2 8 4 9 8 5 9 1 1 9 2 0 2 5 9 1 0 0 5 5 8 1 C
ATOM 1 92 4 2 CGI VAL D 0 9 2 2 8 2 2 4 8 0 7 2 3 3 3 1 0 0 2 6 8 C
ATOM 1 92 4 3 CG2 VAL D1 0 9 2 2 7 3 2 6 0 0 7 6 2 0 1 3 8 1 0 0 5 3 2 0 c
ATOM 1 2 4 O ASM D1 0 9 3 3 1 3 2 2 5 5 8 7 5 2 3 7 5 1 1 0 0 4 8 5 9 0
ATOM 1 2 5 N AS D1 0 9 3 3 1 1 4 5 5 8 8 0 5 2 8 0 1 0 5 3 5 9 N
ATOM 1 92 4 6 CA ASN D1 0 9 3 3 2 1 8 1 5 7 92 7 2 2 8 1 5 1 0 0 4 7 3 c
ATOM 2 4 7 C ASM D1 0 9 3 3 8 2 6 5 6 4 4 0 2 2 7 6 4 I 0 0 5 0 0 C
ATOM 1 2 4 8 CB ASK D1 0 9 3 3 2 4 7 0 5 8 2 7 3 2 4 2 7 0 1 0 5 0 7 C
ATOM 1 92 4 9 CG ASN D1 0 9 3 3 3 0 3 3 5 9 6 4 2 2 4 4 4 0 1 0 0 4 9 2 9 c
ATOM 1 92 5 0 OD1 ASN D1 0 9 3 3 3 9 4 2 6 0 0 5 0 2 3 7 2 6 I 0 0 5 2 0 9 0
ATOM 1 92 5 1 N AS D1 0 9 3 3 2 4 9 3 0 3 7 3 2 5 3 9 7 1 0 0 5 3 3 1 N
ATOM 2 5 2 O LE D 0 9 4 3 4 0 0 4 3 6 3 9 2 2 5 1 1 0 0 4 5 7 8 O
ATOM 1 92 5 3 N LE D 0 9 4 3 2 0 8 3 5 7 8 2 2 6 4 5 I 0 0 4 9 4 N
ATOM 1 92 5 4 CA ILE D1 0 9 4 3 1 7 5 9 5 4 3 7 1 2 1 6 1 8 1 0 0 4 7 6 2 C
ATOM 2 5 5 C ILE D 0 9 4 3 3 0 0 0 3 5 8 2 9 4 2 1 0 0 4 4 2 2 C
ATOM 1 92 5 6 CB ILE D1 0 9 4 3 1 1 3 5 5 3 9 7 3 2 0 3 0 5 1 0 0 5 0 5 0 c
ATOM 1 92 5 7 CGI ILE D1 0 9 4 2 9 6 9 9 5 4 4 8 5 2 0 3 3 7 1 0 0 4 6 8 c
ATOM 1 2 5 8 CG2 ILE D1 0 9 4 3 1 1 3 4 5 2 4 4 6 2 0 1 0 4 0 3 c
ATOM 1 92 5 9 CD1 ILE D1 0 9 4 2 9 0 0 8 5 4 2 8 4 1 9 0 9 1 1 0 0 4 9 8 9 c
ATOM 2 6 0 O VAL D1 0 9 5 3 2 7 8 3 5 0 0 6 6 2 4 1 6 6 I 0 0 4 0
ATOM 1 2 6 1 N VAL D1 0 9 5 3 2 9 3 5 2 902 2 3 0 7 1 1 0 4 N
ATOM 1 92 62 CA VAL D1 0 9 5 3 3 9 9 5 5 2 0 8 9 2 3 5 5 3 1 0 0 4 4 1 1 c
ATOM 1 92 6 3 C VAL D1 0 9 5 3 3 6 9 9 5 0 5 8 5 2 3 4 9 5 I 0 0 4 5 8 c
ATOM 1 2 6 4 CB VAL D1 0 9 5 3 4 3 4 0 5 2 4 8 3 2 4 9 6 4 1 0 0 4 5 8 3 c
ATOM 1 92 6 5 CGI VAL D1 0 9 5 3 5 3 1 5 5 1 4 6 5 2 5 5 6 8 1 0 0 4 6 4 0 c
ATOM 1 2 6 6 CG2 VAL D1 0 9 5 3 4 9 6 5 3 8 8 9 2 4 9 4 5 I 0 0 4 7 8 4 c
ATOM 1 92 6 7 O LYS D1 0 9 6 3 6 6 6 8 4 8 0 3 8 2 3 5 5 9 1 0 0 4 1 5 3 0
ATOM 2 6 8 N LYS D1 0 9 6 3 4 4 7 0 4 9 9 0 1 2 2 6 5 6 1 0 0 4 4 8 9 N
ATOM 1 2 6 9 CA LYS D1 0 9 6 3 4 4 7 6 4 8 4 4 2 2 2 6 5 3 I 0 0 4 3 7 3 C
ATOM 1 92 7 0 C LYS D1 0 9 6 3 4 5 1 4 7 92 1 2 3 7 2 1 1 0 0 4 3 0 2 C
ATOM 2 7 CB LYS D1 0 9 6 3 4 8 4 7 4 7 92 9 2 2 7 8 1 0 0 4 0 8 C
ATOM 1 92 7 2 CG LYS D1 0 9 6 3 4 9 7 9 4 6 4 2 4 2 1 2 3 2 1 0 0 4 8 3 7 c
ATOM 1 2 7 3 CD LYS D1 0 9 6 3 3 6 6 7 4 5 7 5 4 2 1 6 4 6 1 0 0 4 9 5 2 c
ATOM 1 92 7 4 CE LYS D1 0 9 6 3 3 5 9 5 4 4 3 2 5 2 1 1 4 1 0 4 7 5 7 c
ATOM 1 92 7 5 LYS D1 0 9 6 3 2 6 7 3 4 3 5 1 4 2 1 9 4 2 1 0 0 4 9 3 4 N
ATOM 2 6 O LYS D 0 9 7 3 6 4 8 1 4 4 9 0 8 2 4 7 7 5 I 0 0 4 4 9 6 O



ATOM 1 92 7 7 LYS D1 0 9 7 3 4 .. 9 1 4 7 .. 3 9 4 2 4 .. 8 1 8 1 .. 0 0 3 6 .. 1 9 N
ATOM 1 92 7 8 CA LYS D1 0 9 7 3 5 ,, 7 3 4 4 6 .. 9 0 9 2 5 ., 9 4 0 1 ,. 0 0 3 8 .. 7 8 C
ATOM 1 92 7 9 C LYS D1 0 9 7 3 6 .. 7 8 9 4 5 ., 8 3 6 2 . 5 2 4 1 ,. 0 0 4 6 , C
ATOM 1 92 8 0 CB LYS D1 0 9 7 3 4 .. 8 2 7 4 6 . 3 4 5 2 7 . 0 2 2 1 .. 0 0 4 4 .. 2 5 c
ATOM 2 8 1 CG LYS D 0 9 7 .3 5 ., 5 3 7 4 5 . 9 4 2 2 8 ., 2 7 1 1 ,. 0 0 4 2 .. 8 8 C
ATOM 1 92 8 2 C LYS D1 0 9 7 3 4 .. 6 3 6 4 5 ., 1 1 8 2 9 . 1 4 8 1 ,. 0 0 3 9 ,. 8 5 C
ATOM 1 92 8 3 CE LYS D1 0 9 7 3 5 .. 3 5 1 4 4 ., 7 7 1 3 0 .. 4 6 7 1 ,. 0 0 4 6 ,. 2 2 c
ATOM 1 92 8 4 LYS D 0 9 7 .3 6 ., 6 3 9 4 4 . 0 3 6 .3 0 ., 1 8 6 1 ,. 0 0 6 3 .. 4 4 N
ATOM 1 2 8 5 O TH D1 0 9 8 3 9 .. 2 0 1 4 4 . 0 4 0 2 7 . 7 1 7 1 ,. 0 0 6 3 .. 2 4 O
ATOM 1 92 8 6 THR D1 0 9 8 3 8 .. 032 4 6 ., 0 0 5 2 5 .. 9 7 1 1 ,. 0 0 4 6 ,. 3 1 N
ATOM 1 92 8 7 CA THR D1 0 9 8 .3 9 ., 1 0 1 4 5 .. 0 8 3 2 5 ., 5 7 9 1 ,. 0 0 5 2 .. 9 4 C
ATOM 1 2 8 8 C THR D1 0 9 8 3 9 .. 1 2 3 4 3 .. 8 9 3 2 6 . 5 0 1 1 ,. 0 0 5 0 .. 8 4 C
ATOM 2 8 CB THR D 0 9 8 4 0 . 5 1 5 4 5 ., 7 2 5 2 5 . 5 6 6 1 ,. 0 0 5 1 ,. 8 2 C
ATOM 1 92 9 0 OG1 THR D1 0 9 8 4 0 .. 8 3 4 4 6 . 2 5 1 2 6 . 8 5 6 1 .. 0 0 4 6 .. 3 5 0
ATOM 1 92 9 1 CG2 THR D1 0 9 8 4 0 ., 6 1 4 4 6 .. 8 2 0 2 4 ., 4 9 1 1 ,. 0 0 4 2 .. 8 8 c
ATOM 1 92 92 O GL D1 0 9 9 4 0 .. 4 8 0 4 0 ., 1 8 5 2 . .3 6 6 1 ,. 0 0 5 1 ,. 3 1 0
ATOM 1 92 9 3 GLU D1 0 9 9 3 9 .. 0 3 5 4 2 . 7 1 6 2 5 .. 9 0 1 1 .. 0 0 4 8 .. 1 7 N
ATOM 2 9 4 CA. GLU D1 0 9 9 .3 8 ., 8 8 6 4 . 4 6 9 2 6 ., 6 4 2 1 ,. 0 0 5 5 .. 1 0 C
ATOM 1 2 9 5 C GL D1 0 9 9 4 0 .. 0 6 4 4 0 ., 502 2 6 . 4 7 7 1 .. 0 0 5 1 ,. 2 7 C
ATOM 1 92 9 6 CB GLU D1 0 9 9 3 7 .. 5 9 6 4 0 ., 7 7 3 2 6 .. 2 1 3 1 ,. 0 0 5 4 ,. 8 1 c
ATOM 2 9 7 CG GLU D1 0 9 9 .3 6 ., 4 2 6 4 . 7 2 7 2 6 ., 0 2 0 1 ,. 0 0 5 3 .. 5 6 c
ATOM 1 2 9 8 CD GLU D1 0 9 9 3 5 .. 4 3 8 4 1 . 7 3 8 2 7 . 1 8 8 1 ,. 0 0 5 1 .. 7 6 c
ATOM 1 92 9 9 OE1 GLU D1 0 9 9 3 5 .. 8 3 1 4 1 ., 4 8 4 2 8 .. 3 4 7 1 ,. 0 0 5 4 ,. 0 2 0
ATOM 1 9 3 0 0 OE2 GLU D1 0 9 9 .3 4 ., 2 5 0 4 1 .. 9 9 4 2 6 ., 92 4 1 ,. 0 0 5 0 .. 5 9 0
ATOM 1 9 3 0 1 O VAL D1 1 0 0 4 0 .. 1 6 0 3 7 .. 3 0 4 2 8 . 4 8 8 1 ,. 0 0 4 8 .. 1 1 0
ATOM 1 9 3 0 2 N VAL D 0 0 4 0 . 5 7 3 4 0 ., 0 5 4 2 7 . 6 1 7 1 ,. 0 0 4 7 ,. 7 4 N
ATOM 1 9 3 0 3 CA VAL D OO 4 1 ., 6 0 1 3 .. 0 5 4 2 7 ., 7 2 3 1 ,. 0 0 4 5 .. 5 4 C
ATOM 1 9 3 0 4 C VAL D1 1 0 0 4 0 ., 9 7 0 3 7 .. 6 5 7 2 7 ., 6 3 8 1 ,. 0 0 4 9 .. 0 5 C
ATOM 1 9 3 0 5 CB VAL D 0 0 4 2 . 3 6 7 .3 9 ., 2 0 7 2 9 . 0 6 5 1 ,. 0 0 4 8 ,. 3 6 C
ATOM 1 9 3 0 6 CG2 VAL D1 1 0 0 4 3 .. 2 2 2 4 0 . 4 5 9 2 9 . 0 5 0 1 .. 0 0 4 0 .. 1 1 c
ATOM 1 9 3 0 7 CGI VAL D1 1 0 0 4 3 ., 1 9 5 3 7 .. 9 6 1 2 9 ., 3 7 5 1 ,. 0 0 4 3 .. 4 5 c
ATOM 1 9 3 0 8 O GL D1 1 0 1 4 2 .. .30 3 .3 4 ., 4 2 8 2 7 . 8 2 9 1 .. 0 0 4 1 ,. 5 9 0
ATOM 1 9 3 0 9 GLN D1 1 0 1 4 1 .. 3 0 6 3 . 8 7 7 2 6 . 6 1 3 1 .. 0 0 4 2 .. 9 5 N
ATOM 1 9 3 1 0 CA. GLN D O 4 0 ., 6 7 6 3 5 . 5 6 2 2 6 ., 4 3 8 1 ,. 0 0 4 4 .. 9 1 C
ATOM 1 9 3 1 1 C GLN D1 1 0 1 4 1 .. 1 7 .3 4 ., 5 4 9 2 7 .. 5 2 1 1 .. 0 0 4 4 ,. 5 6 C
ATOM 1 9 3 1 2 CB GLN D1 1 0 1 4 0 .. 9 7 2 3 4 ., 9 8 5 2 5 .. 0 5 6 1 ,. 0 0 4 4 ,. 5 7 c
ATOM 1 9 3 1 3 CG GLN D Ol 4 0 ., 4 7 4 3 5 . 7 9 1 2 3 ., 8 5 9 1 ,. 0 0 4 5 .. 6 9 c
ATOM 1 9 3 1 4 CD GLN DU Ol 3 9 . 0 6 6 3 6 . 3 7 0 2 4 . 0 5 4 1 ,. 0 0 5 0 .. 9 5 c
ATOM 1 9 3 1 5 O GLN DU Ol 3 8 . 0 5 4 .3 5 ., 6 8 8 2 3 . 8 6 8 1 ,. 0 0 4 5 ,. 7 5 0
ATOM 1 9 3 1 6 NE2 GLN DU Ol .3 9 ., 0 1 0 3 7 . 6 3 6 2 4 ., 4 2 2 1 ,. 0 0 4 6 .. 3 9 N
ATOM 1 9 3 1 7 O THR DU 0 2 3 8 ., 8 8 8 3 1 .. 4 5 9 2 7 ., 7 9 8 1 ,. 0 0 4 8 .. 2 1 O
ATOM 1 9 3 1 8 N THR D O2 4 0 . 1 2 5 .3 3 ., 8 6 2 2 8 . 0 8 9 1 ,. 0 0 4 3 ,. 3 5 N
ATOM 1 9 3 1 9 CA THR D1 1 2 4 0 .. 2 7 1 3 2 . 8 8 4 2 9 . 1 7 1 1 .. 0 0 4 7 .. 2 3 c
ATOM 1 932 0 C THR DU 0 2 3 9 ., 5 6 5 3 1 .. 5 6 3 2 8 ., 8 3 1 1 ,. 0 0 4 5 .. 4 8 C
ATOM 1 932 1 CB T R D O2 3 .. 6 6 9 .3 3 ., 3 9 3 3 0 .. 4 8 4 1 .. 0 0 5 0 ,. 4 6 C
ATOM 1 9322 OG1 THR D1 1 2 3 8 .. 2 5 6 3 3 . 5 7 7 3 0 .. 3 0 5 1 .. 0 0 4 8 .. 3 6 O
ATOM 1 9 3 2 3 CG THR D1 1 0 2 4 0 ., 3 1 5 3 4 . 6 7 9 .3 0 ., 9 0 9 1 ,. 0 0 4 .. .3 8 C
ATOM 1 932 4 O GLY DI 1 0 3 4 1 .. 2 8 3 2 8 ., 1 9 7 2 9 . 4 3 3 1 .. 0 0 3 7 ,. 1 8 O
ATOM 1 932 5 GLY D1 1 3 3 9 .. 6 6 8 3 0 ., 5 8 3 2 9 . 7 2 1 1 ,. 0 0 3 6 ,. 3 6 N
ATOM 1 9 3 2 6 CA. GLY O3 .3 9 ., 1 0 7 2 9 . 2 5 9 2 9 ., 4 5 9 1 ,. 0 0 4 .. 2 1 C
ATOM 1 932 7 C GLY DU 0 3 4 0 . 1 0 8 2 8 . 1 5 6 2 9 . 0 6 0 1 ,. 0 0 4 2 .. 2 4 C
ATOM 1 932 8 O GLY DU 0 4 4 1 .. 8 0 0 2 7 ., 3 7 4 2 6 .. 3 5 9 1 ,. 0 0 4 6 ,. 0 1 O
ATOM 1 932 9 N GLY DU 0 4 .3 9 ., 62 0 2 7 .. 1 5 9 2 8 ., 3 1 8 1 ,. 0 0 4 8 .. 5 5 N
ATOM 1 9 3 3 0 CA GLY DI 1 0 4 4 0 . 4 3 1 2 6 .. 0 5 9 2 7 . 8 1 8 1 ,. 0 0 3 9 .. 5 5 C
ATOM 3 3 1 C GLY D O4 4 . 7 4 3 2 6 ., 4 3 0 2 7 . 1 4 4 1 ,. 0 0 4 4 ,. 6 9 C
ATOM 1 9 3 3 2 O PHE DU 0 5 4 4 ., 62 0 2 6 .. 5 2 7 2 4 ., 5 0 0 1 ,. 0 0 4 6 .. 5 0 0
ATOM 1 9 3 3 3 N FHE DI 1 0 5 4 2 ., 8 0 4 2 5 .. 6 9 0 2 7 ., 4 5 8 1 ,. 0 0 4 2 .. 6 5 N
ATOM 3 3 4 CA PHE D O5 4 4 . 0 8 7 2 5 ., 8 4 3 2 6 . 7 4 7 1 ,. 0 0 4 7 ,. 1 8 C
ATOM 1 9 3 3 5 c PHE D1 1 5 4 3 . 9 4 0 2 5 . 7 9 3 2 5 . 2 1 9 1 .. 0 0 4 4 .. 6 1 c
ATOM 1 9 3 3 6 CB FHE DI 1 0 5 4 5 ., 0 9 2 2 4 .. 7 6 9 2 7 ., 2 0 7 1 ,. 0 0 3 4 .. 8 5 c
ATOM 1 9 3 3 7 CG P E D O5 4 5 .. 5 5 4 2 4 ., 9 6 0 2 8 . 62 0 1 .. 0 0 4 4 ,. 1 2 c
ATOM 1 9 3 3 8 CD1 PHE D1 1 5 4 5 .. 3 7 2 2 6 . 2 0 0 2 9 . 2 7 2 1 .. 0 0 4 2 .. 1 3 c
ATOM 1 9 3 3 9 CD2 PHE D O 4 6 ., 1 3 2 2 3 . 9 0 9 2 9 ., 3 2 2 1 ,. 0 0 4 0 .. 4 0 c



ATOM 1 9 3 4 0 CE1 PHE D1 1 0 5 4 5 .. 7 8 3 2 6 .. 382 3 0 .. 5 9 7 1 .. 0 0 3 6 .. 9 2 c
ATOM 1 9 3 4 1 CE2 PHE D1 1 0 5 4 6 ,, 5 5 5 2 4 .. 0 7 3 3 0 ., 6 3 5 1 ,. 0 0 4 1 .. 8 3 C
ATOM 1 9 3 4 2 CZ PHE D1 1 0 5 4 6 .. 3 8 6 2 5 ., 332 3 1 .. 2 7 6 ,. 0 0 4 7 ,, 5 6 c
ATOM 1 9 3 4 3 O SER D1 1 0 6 4 0 .. 9 5 3 2 3 . 5 0 7 2 4 .. 0 1 7 1 .. 0 0 4 1 .. 1 5 0
ATOM 1 9 3 4 4 N SER DU O6 4 3 ., 0 3 6 2 4 . 9 5 0 2 4 ., 7 3 5 1 ,. 0 0 3 8 .. 0 9
ATOM 1 9 3 4 5 CA SER DU O6 4 2 .. 7 9 3 2 4 ., 8 2 5 2 3 .. .30 8 1 ,. 0 0 3 8 ,. 8 3 c
ATOM 1 9 3 4 6 c SER DU 0 6 4 1 .. 5 6 9 2 3 ., 9 8 6 2 3 .. 0 7 3 1 ,. 0 0 4 0 ,. 1 3 c
ATOM 1 9 3 4 7 CB SER D.1 1 0 6 4 3 ., 9 7 5 2 4 . 1 5 7 2 2 ., 6 0 3 1 ,. 0 0 5 3 .. 4 1 c
ATOM 1 9 3 4 8 OG SER DU 0 6 4 4 .. 0 0 6 2 2 .. 7 5 7 2 2 . 8 7 7 1 ,. 0 0 4 1 .. 4 8 0
ATOM 1 9 3 4 9 O LYS DU 0 7 4 1 .. 8 5 4 2 1 ., 0 8 9 2 2 .. 2 8 9 1 ,. 0 0 4 7 ,. 4 5 0
ATOM 1 9 3 5 0 N LYS DU 0 7 4 ., 2 4 5 2 3 .. 7 8 5 2 1 ., 8 0 I ,. 0 0 4 6 .. 5 1 N
ATOM 1 9 3 5 1 CA LYS DU 0 7 4 0 .. 3 1 3 2 2 .. 7 2 7 2 1 . 3 9 3 1 ,. 0 0 5 3 .. 3 4 C
ATOM 1 9 3 5 2 C LYS D 0 7 4 0 . 6 7 8 2 1 ., 3 5 9 2 2 . 0 0 8 1 ,. 0 0 4 7 ,. 2 3 C
ATOM 1 9 3 5 3 CB LYS DU 0 7 4 0 .. 2 7 1 2 2 . 62 8 1 9 . 8 7 1 1 .. 0 0 5 4 .. 1 5 c
ATOM 1 9 3 5 4 CG LYS DU 0 7 3 9 ., 3 5 7 2 3 .. 6 6 2 1 9 ., 1 9 1 1 ,. 0 0 5 8 .. 2 5 c
ATOM 1 9 3 5 5 C LYS D1 1 0 7 3 .. 4 7 9 2 3 ., 5 6 8 7 .. 6 6 3 1 ,. 0 0 5 9 ,. 8 4 c
ATOM 1 9 3 5 6 CE LYS D1 1 0 7 3 8 .. 1 6 0 2 3 . 8 7 7 1 6 .. 9 5 5 1 .. 0 0 6 5 .. 9 0 c
ATOM 3 5 7 LYS D 0 7 3 8 ., 2 4 0 2 3 . 6 6 4 1 5 ., 4 7 2 1 ,. 0 0 77 .. 5 4 N
ATOM 1 9 3 5 8 O GL D1 0 8 4 0 .. 5 1 7 ., 0 7 5 2 3 .. 0 7 6 1 ,. 0 0 5 0 ,. 8 8 O
ATOM 1 9 3 5 9 GLU D1 1 0 8 3 9 .. 6 7 2 2 0 ., 5 1 4 2 2 .. 2 1 8 1 ,. 0 0 4 7 ,. 8 2
ATOM 1 9 3 6 0 CA. GLU D 0 8 3 9 ., 8 0 6 1 9 . 3 7 3 2 3 ., 1 2 5 1 ,. 0 0 4 9 .. 2 8 C
ATOM 1 9 3 6 1 C GLU D1 1 0 8 4 0 . 0 6 6 1 8 . 0 2 3 2 2 . 4 4 2 1 ,. 0 0 5 3 .. 0 5 C
ATOM 1 9 3 62 CB GLU D1 1 0 8 3 8 .. 5 5 8 1 9 ., 2 5 0 2 4 .. 0 0 4 1 ,. 0 0 4 9 ,. 3 2 c
ATOM 1 9 3 6 3 CG GLU D 0 8 3 8 ., 7 4 4 .. 8 2 3 2 5 ., 4 3 I ,. 0 0 4 8 .. 9 7 c
ATOM 1 9 3 6 4 CD GLU D1 1 0 8 3 7 . 4 3 9 2 0 .. 0 4 4 2 6 . 1 8 5 1 ,. 0 0 5 4 .. 0 c
ATOM 1 9 3 6 5 O GLU D 0 8 3 6 . 4 5 5 1 9 ., 3 0 0 2 5 . 9 8 4 1 ,. 0 0 5 2 ,. 2 8 0
ATOM 1 9 3 6 6 OE2 GLU D 0 8 3 7 ., 4 0 5 2 0 .. 9 8 6 2 7 ., 0 0 9 I ,. 0 0 6 7 .. 9 1 0
ATOM 1 9 3 6 7 O SER D1 1 0 9 4 2 ., 1 1 6 1 7 .. 1 5 1 1 9 ., 6 9 3 1 ,. 0 0 5 4 .. 4 1 0
ATOM 1 9 3 6 8 SER D 0 9 3 9 . 7 8 2 1 7 ., 9 3 2 . 1 5 6 1 ,. 0 0 4 9 ,. 8 0
ATOM 1 9 3 6 9 CA SER D1 1 0 9 3 9 . 8 8 4 1 6 . 6 5 5 2 0 .. 4 8 8 1 .. 0 0 5 4 .. 5 1 c
ATOM 1 9 3 7 0 C SER D1 1 0 9 4 ., 3 5 3 1 6 .. 332 2 0 ., 2 1 3 1 ,. 0 0 5 4 .. 0 3 c
ATOM 1 9 3 7 1 CB SER D O9 3 .. 0 5 7 1 6 ., 6 4 2 .. 1 9 9 1 ,. 0 0 5 6 ,. 4 0 c
ATOM 1 9 3 7 2 OG SER D1 1 0 9 3 9 .. 7 1 3 1 7 . 3 5 2 1 8 .. 1 6 9 1 .. 0 0 6 8 .. 6 6 0
ATOM 1 9 3 7 3 O LE D1 0 4 2 ., 5 2 0 1 3 . 4 9 7 1 8 ., 4 3 0 1 ,. 0 0 5 .. 3 1 0
ATOM 1 9 3 7 4 LE D1 1 0 4 1 .. 7 5 0 1 5 ., 3 8 2 0 .. 62 0 1 ,. 0 0 5 2 ,. 9 4
ATOM 1 9 3 7 5 CA ILE D1 1 1 0 4 3 .. 1 1 2 4 ., 7 0 0 2 0 .. 4 2 3 1 ,. 0 0 52 ,. 7 0 c
ATOM 1 9 3 7 6 C ILE D11 I 0 4 3 ., 2 8 6 1 4 . 3 0 4 1 8 ., 9 6 9 1 ,. 0 0 5 3 .. 3 6 c
ATOM 1 9 3 7 7 CB ILE D1 1 1 0 4 3 . 4 4 7 1 3 .. 5 7 6 2 1 . 3 6 2 1 ,. 0 0 5 1 .. 8 2 c
ATOM 1 9 3 7 8 CGI ILE D 0 4 3 . 2 0 8 1 4 ., 0 6 9 2 2 . 7 8 8 1 ,. 0 0 0 ,. 0 7 c
ATOM 1 9 3 7 9 CG2 ILE D O 4 4 ., 8 9 5 3 .. 1 2 4 2 1 ., 6 2 I ,. 0 0 5 6 .. 6 6 c
ATOM 1 9 3 8 0 CD1 ILE D1 1 1 0 4 3 ., 1 5 6 1 2 .. 9 7 8 2 3 ., 8 3 5 1 ,. 0 0 5 4 .. 6 9 c
ATOM 3 8 1 O LEU D 1 4 6 . 4 9 7 1 3 ., 5 6 6 7 . 7 2 6 1 ,. 0 0 5 5 ,. 4 5 0
ATOM 1 9 3 8 2 LEU Dim 4 4 . 2 4 7 1 4 . 9 5 1 1 8 . 3 2 2 1 .. 0 0 5 1 .. 6 1
ATOM 1 9 3 8 3 CA LEU Dim 4 4 ., 5 4 9 1 .. 6 7 4 1 6 ., 9 3 5 1 ,. 0 0 5 5 .. 4 0 c
ATOM 1 3 8 4 C LEU Dim 4 5 .. 6 4 1 3 ., 6 0 6 .. 8 7 4 1 ,. 0 0 5 6 ,. 5 3 c
ATOM 1 9 3 8 5 CB LEU Dim 4 5 .. 0 1 9 1 5 . 9 3 5 1 6 .. 2 2 8 1 .. 0 0 5 9 .. 2 5 c
ATOM 1 3 8 6 CG LEU D m 4 3 ., 9 9 7 7 . 0 6 6 1 6 ., 1 9 3 1 ,. 0 0 5 8 .. 4 8 c
ATOM 1 3 8 7 C LEU Dim 4 4 .. 4 0 9 1 8 ., 0 5 7 5 .. 1 4 9 1 ,. 0 0 6 0 ,. 3 c
ATOM 1 9 3 8 8 CD2 LEU Dim 4 2 .. 6 4 4 1 6 ., 1 5 .. 8 8 4 1 ,. 0 0 5 9 ,. 4 7' c
ATOM 1 9 3 8 9 O PRO .1 . 4 7 ., 8 4 0 1 3 . 3 5 9 1 4 ., 6 9 1 ,. 0 0 6 3 .. 6 6 0
ATOM 1 9 3 9 0 PRO Dim 4 5 . 5 2 8 1 2 .. 7 1 3 1 5 . 8 7 2 1 ,. 0 0 6 4 .. 0 0
ATOM 1 9 3 9 1 CA PRO Dim 4 6 .. 5 4 1 1 ., 6 6 3 1 5 .. 6 7 4 1 ,. 0 0 6 ,. 9 8 c
ATOM 1 9 3 92 C PRO D m 4 7 ., 8 4 9 2 .. 2 5 2 1 5 ., 6 I ,. 0 0 62 .. 7 4 c
ATOM 1 9 3 9 3 CB PRO Dim 4 5 . 9 0 0 1 0 .. 7 4 8 1 4 . 62 6 1 ,. 0 0 5 7 .. 5 5 c
ATOM 1 9 3 9 4 CG PRO D m 4 4 . 9 9 6 ., 6 4 3 1 3 . 8 6 1 1 ,. 0 0 6 0 ,. 1 6 c
ATOM 1 9 3 9 5 C PRO D m 4 4 ., 4 6 7 2 .. 6 5 7 1 4 ., 8 5 4 I ,. 0 0 5 9 .. 6 9 c
ATOM 1 9 3 9 6 O LYS Dim 4 9 ., 6 4 5 1 2 .. 0 7 9 1 2 ., 6 4 8 1 ,. 0 0 7 0 .. 3 7 0
ATOM 1 9 3 9 7 LYS D 3 4 8 . 9 5 1 ., 5 2 6 1 5 . 3 3 4 1 ,. 0 0 6 4 ,. 6 9
ATOM 1 9 3 9 8 CA LYS Dim 5 0 . 2 7 0 1 2 . 0 4 8 1 4 .. 9 8 6 1 .. 0 0 62 .. 1 9 c
ATOM 1 9 3 9 9 C LYS Dim 5 0 ., 3 7 7 1 2 .. 5 3 4 1 3 ., 5 3 7 1 ,. 0 0 6 9 .. 2 2 c
ATOM 1 9 4 0 0 CB LYS Di 3 5 1 .. .32 4 1 0 ., 9 9 3 5 .. 2 5 6 1 ,. 0 0 6 5 ,. 3 9 c
ATOM 1 9 4 0 1 CG LYS Dim 5 1 .. 1 4 0 . 7 2 5 1 4 .. 4 7 1 1 .. 0 0 6 7 .. 4 5 c
ATOM 4 0 2 CD LYS D m 5 2 ., 1 1 0 8 . 6 8 7 1 4 ., 9 6 6 1 ,. 0 0 7 0 .. 4 1 c



ATOM 19403 CE LYS D1113 52..322 7 ..575 13..957 1 ..00 71 ..10 c

ATOM 194 04 Z LYS D1113 53,,510 6 ..759 4 .,348 1 ,.00 70..18

ATOM 194 05 O AP.G Di 4 53..072 15.,807 1 .373 ,.00 84 ,.09 O
ATOM 19406 ARG D1114 51..296 13. 473 13. 318 1 ..00 69..37

ATOM 407 CA. ARG D1 4 5 .,465 14 .120 12.,02 3 1 ,.00 64 .. 0 C
ATOM 19408 C ARG Di 4 52..871 14 .,718 1 ..922 1 ,.00 73,.01 C
ATOM 19409 CE ARG D1114 50..386 15.,198 11 ..816 1 ,.00 75,.37 c
ATOM 19410 O ASP D1117 53.,966 19. 730 14 .,547 1 ,.00 89..70 0
ATOM 19411 A D1117 52..536 19. 099 11 .678 1 ,.00 82 ..70
ATOM 19412 CA ASP D1117 53..710 19.,815 12..163 1 ,.00 88,.64 c
ATOM 19413 C ASP D 7 53.,484 20 ..323 13.,579 I ,.00 87 ..76 c
ATOM 19414 CB A D1117 54..057 20..988 11 .240 1 ,.00 88..87 c
ATOM 19415 O LYS D 8 50. 133 21.,986 15. 497 1 ,.00 79 ,. 4 0
ATOM 19416 LYS D1118 52..744 21. 422 13. 693 1 ..00 87 ..27
ATOM 19417 CA LYS D1118 52.,485 22 ..041 4 .,986 1 ,.00 83..24 C
ATOM 19418 C LYS Di 8 51..236 21.,479 5 .678 1 ,.00 8 ,.I9 C
ATOM 19419 CB LYS D1118 52..349 23. 552 1 .825 1 ..00 82 ..08 c
ATOM 19420 O L D 9 52.,157 20. 438 18.,904 1 ,.00 64 ..52 0
ATOM 19421 LE Dil 9 51..425 20.,414 6 .453 1 ,.00 7 ,.83
ATOM 19422 CA LEU D1119 50..422 19.,931 17 ..388 1 ,.00 65,.36 c
ATOM 19423 C LEU D 9 50.,970 20. 208 18.,769 1 ,.00 64 ..42 c
ATOM 19424 CB LEU D1119 50..142 18. 439 17 .198 1 ,.00 62 ..67 c
ATOM 19425 CG LEU D1119 49..232 18.,032 16. 036 1 ,.00 59,.34 c
ATOM 19426 CD2 LEU D 9 47 .,835 8 ..595 16.,227 I ,.00 64 ..78 c
ATOM 19427 CD1 LEU D1119 49..167 16..535 15. 934 1 ,.00 60..73 c
ATOM 19428 O LE D 20 49. 522 18.,583 2 .922 1 ,.00 65 ,.42 0
ATOM 19429 N LE D1120 50., 33 20 ..220 19.,802 I ,.00 66..69 N
ATOM 19430 CA ILE D1120 50.,657 20..533 21.,123 1 ,.00 60..13 c
ATOM 194 31 C ILE D 20 50. 516 19.,306 2 .995 1 ,.00 64 ,.06 c
ATOM 19432 CB ILE D112 0 49..969 21. 804 21. 767 1 ..00 66..47 c
ATOM 19433 CGI ILE D1120 50.,367 21 ..973 23.,234 1 ,.00 62 ..69 c
ATOM 19434 CG2 ILE D112 0 48..477 21.,744 21. 687 1 ,.00 69,.08 c
ATOM 19435 CD1 ILE D112 0 51..851 22. 217 23. 4 0 1 ..00 70..09 c
ATOM 19436 O ALA DU21 50.,460 18. 534 25 .,403 1 ,.00 66..24 0
ATOM 19437 ALA D1121 51..545 19.,069 798 1 ,.00 64 ,.20
ATOM 19438 CA ALA D1121 51..736 7 .,814 23. 499 1 ,.00 63,.15 c
ATOM 19439 C ALA DU21 50.,738 7 .619 24.,630 1 ,.00 63..32 c
ATOM 19440 CB ALA D1121 53. 171 17 .739 24. 032 1 ,.00 60..03 c
ATOM 19441 O ARG D 22 49. 546 16.,473 28. 135 1 ,.00 60 ,.97 0
ATOM 194 42 N ARG D1122 50., 81 6 ..423 24.,717 I ,.00 55..99 N
ATOM 19443 CA ARG D1122 49.,266 16..132 25.,798 1 ,.00 58..40 c
ATOM 19444 C ARG D 22 50. 041 16.,073 27 .095 1 ,.00 59 ,.05 c
ATOM 19445 CB ARG D1122 48. 525 14 .822 25. 561 1 ..00 53..47 c
ATOM 19446 CG ARG D1122 47 .,386 14 ..929 24.,587 1 ,.00 56..10 c
ATOM 19447 C ARG D1122 47 ..040 13.,563 23. 984 1 ,.00 59,.91 c
ATOM 19448 E ARG D1122 46..831 12. 529 24. 993 1 ..00 58..90
ATOM 19449 C ARG D1122 46.,877 .223 24.,744 1 ,.00 57 ..97 C
ATOM 19450 ARG D1122 47 ..121 10.,783 23. 513 1 ,.00 58,.78

ATOM 19451 H2 ARG D1122 46..683 0 .,351 25. 726 1 ,.00 55,.82

ATOM 19452 O LYS D1123 53.,747 16. 251 26.,606 1 ,.00 60..30 O
ATOM 194 53 LYS D1123 51. 261 15. 557 27. 040 1 ,.00 58..73

ATOM 19454 CA LYS D1123 52..119 15.,566 28..212 1 ,.00 56,.13 c
ATOM 19455 C LYS D1123 53.,452 6 ..160 27.,799 I ,.00 62 ..67 c
ATOM 194 56 CB LYS D1123 52. 282 1 ..171 28. 801 1 ,.00 58..70 c
ATOM 19457 CG LYS D 23 51. 008 13.,576 29. 4 1 ,.00 56 ,.22 c
ATOM 19458 C LYS D1123 50.,693 4 ..155 .30.,787 I ,.00 48.. 4 c
ATOM 19459 CE LYS D1123 49.,527 13..418 31.,416 1 ,.00 45..54 c
ATOM 194 60 Z LYS D 23 49. 357 13.,697 32. 865 1 ,.00 42 ,.02
ATOM 19461 O LYS D1124 57. 135 16. 768 26. 839 1 ..00 63..34 0
ATOM 19462 LYS D1124 54.,225 16..614 28.,783 1 ,.00 64 ..29
ATOM 19463 CA LYS D112 4 55..491 17 .,289 28. 515 1 ,.00 66,. 1 c
ATOM 19464 c LYS D1124 56..430 16. 357 27. 769 1 ..00 65..96 c
ATOM 19465 CB LYS D1124 56.,138 7 .768 29.,8 1 ,.00 65..7 c



ATOM 1 9 4 6 6 O ASP D1 1 2 5 5 7 .. 3 2 4 1 2 .. 4 3 0 2 5 .. 8 3 9 1 .. 0 0 6 8 .. 4 0 O
ATOM 1 4 6 7 ASP D1 1 2 5 5 6 ,, 4 0 1 1 5 .. 0 8 8 2 8 ., 1 6 5 1 ,. 0 0 6 6 .. 6 2
ATOM 1 9 4 6 8 CA AS D1 1 2 5 5 7 .. 2 8 6 1 4 ., 0 8 0 2 7 . 582 .. 0 0 7 5 ,. 1 1 C
ATOM 1 9 4 6 9 c ASP D1 1 2 5 5 6 .. 7 0 9 1 3 . 382 2 6 . 3 3 6 1 .. 0 0 7 2 .. 2 6 c
ATOM 1 9 4 7 0 CB ASP D1 1 2 5 5 7 ., 6 5 1 1 3 . 0 3 1 2 8 ., 6 4 7 1 ,. 0 0 7 0 .. .3 0 c
ATOM 1 9 4 7 1 O TP.P D1 1 2 6 5 4 .. l 1 4 ., 7 9 8 2 3 . 0 5 7 1 .. 0 0 6.3 ,. 1 5 0
ATOM 1 9 4 7 2 TRP D1 1 2 6 5 5 .. 5 6 1 1 3 ., 8 5 3 2 5 .. 8 2 3 1 ,. 0 0 6 7 ,. 0 6
ATOM 4 7 3 CA. TRP DU 2 6 5 4 ., 92 0 1 3 . 2 0 6 2 4 ., 6 6 2 1 ,. 0 0 6 2 .. 1 9 C
ATOM 1 9 4 7 4 C TRP D1 1 2 6 5 5 .. 0 0 0 1 4 . 0 1 9 2 3 . 3 8 1 1 ,. 0 0 6 3 .. 8 8 C
ATOM 1 9 4 7 5 CB TRP D1 1 2 6 5 3 .. 4 4 6 1 2 ., 8 7 1 2 4 .. 9 3 7 1 ,. 0 0 5 8 ,. 9 5 c
ATOM 1 4 7 6 CG TRP DU 2 6 5 .3 ., 2 4 5 1 1 . 8 9 1 2 6 ., 0 7 2 1 ,. 0 0 6 3 .. 6 7 c
ATOM 1 9 4 7 7 CD1 TRP D1 1 2 6 5 4 .. 2 1 7 1 1 . 2 6 6 2 6 . 7 9 3 1 ,. 0 0 5 7 .. 1 2 c
ATOM 7 8 CD2 TRP D 2 6 5 1 . 9 9 2 ., 4 5 1 2 6 . 62 9 1 ,. 0 0 62 ,. 2 0 c
ATOM 1 9 4 7 9 NE1 TRP D1 1 2 6 5 3 .. 6 5 5 1 0 .. 4 7 3 2 7 . 7 6 0 1 .. 0 0 5 6 .. 7 5
ATOM 1 9 4 8 0 CE2 TRP D1 1 2 6 5 2 ., 2 9 3 1 0 .. 5 6 2 2 7 ., 6 7 8 1 ,. 0 0 5 6 .. 0 C
ATOM 1 4 8 1 CE.3 TRP D1 1 2 6 5 0 .. 6 5 1 1 ., 7 2 9 2 6 . 3 4 2 1 .. 0 0 5 9 ,. 0 5 C
ATOM 1 9 4 8 2 CZ2 TRP D1 1 2 6 5 1 . 3 0 3 . 9 4 6 2 8 . 4 4 3 1 .. 0 0 5 2 .. 5 9 c
ATOM 1 9 4 8 3 C 3 TRP DU 2 6 4 9 ., 6 6 9 1 . 1 3 2 7 ., 1 0 6 1 ,. 0 0 5 4 .. 7 0 c
ATOM 1 9 4 8 4 CH2 TRP D1 1 2 6 5 0 .. 002 1 0 ., 2 3 6 2 8 . 1 4 5 1 .. 0 0 4 8 ,. 3 8 c
ATOM 1 9 4 8 5 O ASP D1 1 2 7 5 4 .. 5 2 4 1 2 ., 9 3 3 2 0 .. 2 9 5 1 ,. 0 0 6 7 ,. 1 5 0
ATOM 1 9 4 8 6 N ASP D1 1 2 7 5 6 ., 0 8 0 1 3 . 8 0 5 2 2 ., 6 4 8 1 ,. 0 0 6 6 .. 7
ATOM 1 9 4 8 7 CA A D1 1 2 7 5 6 . 2 2 8 1 4 . 3 1 9 2 1 . 2 9 8 1 ,. 0 0 6 7 .. 7 7 c
ATOM 1 9 4 8 8 c ASP D1 1 2 7 5 4 .. 9 7 8 1 4 ., 0 6 6 2 0 .. 4 4 5 1 ,. 0 0 6 4 ,. 6 6 c
ATOM 1 9 4 8 9 CB ASP D1 1 2 7 5 7 ., 4 5 6 1 3 . 6 7 1 2 0 ., 6 6 2 1 ,. 0 0 6 8 .. 3 0 c
ATOM 1 4 9 0 CG ASP D1 1 2 7 5 7 . 8 5 6 1 4 . 3 1 5 1 9 . 3 6 1 1 ,. 0 0 7 0 .. 7 0 c
ATOM 4 9 1 OD1 A P D 2 7 5 7 . 0 3 4 1 5 ., 0 3 7 1 8 . 7 6 1 1 ,. 0 0 6 4 ,. 9 8 0
ATOM 1 4 92 OD2 ASP D1 1 2 7 5 9 ., 0 0 7 1 4 . 0 7 1 1 8 ., 92 9 1 ,. 0 0 7 9 .. 8 8 0
ATOM 1 9 4 9 3 O FRO D1 1 2 8 5 2 ., 6 3 9 1 3 . 7 0 0 1 7 ., 0 6 1 1 ,. 0 0 6 7 .. 2 0 0
ATOM 4 9 4 PRO D 2 8 5 4 . 4 0 7 1 5 ., 1 3 1 1 9 . 8 9 2 1 ,. 0 0 6 5 ,. 7 4
ATOM 1 9 4 9 5 CA PRO D1 1 2 8 5 3 . 2 4 3 1 4 .. 9 7 4 1 9 . 0 0 8 1 .. 0 0 6 6 .. 8 8 c
ATOM 1 9 4 9 6 C FRO D1 1 2 8 5 3 ., 5 5 1 1 4 .. 2 1 4 1 7 ., 7 1 2 1 ,. 0 0 6 3 .. 8 c
ATOM 1 9 4 9 7 CB PRO D1 1 2 8 5 2 . 8 3 4 1 6 ., 4 2 5 1 8 . 7 1 .. 0 0 5 7 ,. 2 0 c
ATOM 1 9 4 9 8 CG PRO D1 1 2 8 5 3 . 3 2 0 1 7 . 1 8 7 1 9 . 8 7 8 1 .. 0 0 6 0 .. 7 5 c
ATOM 1 9 4 9 9 CD PRO D1 1 2 8 5 4 ., 6 1 5 1 6 . 5 3 3 2 0 ., 2 9 4 1 ,. 0 0 6 2 .. 8 1 c
ATOM 1 5 0 0 O LYS D1 1 2 9 5 4 . 6 0 9 1 ., 2 5 0 1 5 . 302 1 .. 0 0 6 4 ,. 3 5 0
ATOM 1 9 5 0 1 LYS D1 1 2 9 5 4 . 8 1 6 1 4 ., 1 5 3 1 7 .. 3 3 0 1 ,. 0 0 6 7 ,. 3 3
ATOM 1 9 5 0 2 CA. LYS D1 12 9 5 5 ., 2 0 0 1 3 . 4 4 0 1 6 ., 1 0 3 1 ,. 0 0 7 2 .. 2 5 c
ATOM 1 9 5 0 3 C LYS D1 1 2 9 5 4 . 9 6 4 1 1 . 9 3 7 1 6 . 2 5 8 1 ,. 0 0 6 3 .. 7 3 c
ATOM 1 9 5 0 4 CB LYS D 2 9 5 6 . 6 6 6 1 3 ., 7 7 1 5 . 7 5 0 1 ,. 0 0 7 2 ,. 2 2 c
ATOM 1 9 5 0 5 O LYS D.I 1 3 0 5 2 ., 8 0 3 8 . 8 4 4 1 8 ., 0 3 5 1 ,. 0 0 5 5 .. 4 2 0
ATOM 1 9 5 0 6 LYS D1 1 3 0 5 5 ., 1 5 7 1 1 .. 4 4 9 1 7 ., 4 7 9 1 ,. 0 0 5 9 .. 8 5
ATOM 1 9 5 0 7 CA LYS D .3 0 5 4 . 8 7 6 1 0 ., 0 6 9 1 7 . 8 4 6 1 ,. 0 0 5 9 ,. 4 3 c
ATOM 1 9 5 0 8 c LYS D1 1 3 0 5 3 . 4 4 1 . 8 5 3 1 8 . 3 5 1 1 .. 0 0 62 .. 3 6 c
ATOM 1 9 5 0 9 CB LYS D1 1 3 0 5 5 ., 8 6 1 9 .. 6 0 1 1 8 ., 9 1 1 ,. 0 0 6 4 .. 7 4 c
ATOM 1 9 5 1 0 CG LYS 1 1 .3 0 5 7 . .34 6 9 ., 8 3 3 1 8 . 6 1 5 1 .. 0 0 6 9 ,. 3 0 c
ATOM 1 9 5 1 1 CD LYS D1 1 3 0 5 8 .. 2 9 3 . 4 1 4 1 9 . 7 5 0 1 .. 0 0 6 4 .. 9 7 c
ATOM 5 1 2 CE LYS D 3 0 5 9 ., 7 4 4 9 . 4 8 3 1 9 ., 2 6 6 1 ,. 0 0 7 2 .. 8 1 c
ATOM 1 9 5 1 3 Z LYS 1 1 .3 0 6 0 . 7 5 3 9 ., 0 5 1 2 0 . 2 6 6 1 .. 0 0 7 4 ,. 6 1
ATOM 1 9 5 1 4 O TYR D1 1 3 1 4 9 . 5 1 4 1 1 ., 0 9 0 2 0 .. 4 0 5 1 ,. 0 0 5 4 ,. 1 1 0
ATOM 1 9 5 1 5 N TYR D1 1 3 1 5 2 ., 9 4 1 0 . 8 0 9 1 9 ., 1 4 1 ,. 0 0 6 4 .. 6 5 N
ATOM 1 9 5 1 6 CA TYR D1 1 3 1 5 1 . 8 1 1 1 0 . 5 4 3 2 0 . 0 3 0 1 ,. 0 0 5 3 .. 8 4 c
ATOM 1 9 5 1 7 c TYR D1 1 3 1 5 0 . 5 1 0 1 1 ., 2 8 7 1 9 . 7 2 7 1 ,. 0 0 5 5 ,. 7 5 c
ATOM 1 9 5 1 8 CB TYR DU 3 1 5 2 ., 2 3 9 1 0 . 8 4 2 2 1 ., 4 5 6 1 ,. 0 0 5 4 .. 3 2 c
ATOM 1 9 5 1 9 CG TYR D1 1 3 1 5 3 . 2 8 9 9 . 8 8 6 2 1 . 9 8 0 1 ,. 0 0 5 6 .. 4 7 c
ATOM 1 952 0 GDI TYR D 3 1 5 3 . 1 0 6 8 ., 5 3 2 . 9 0 1 1 ,. 0 0 5 5 ,. 9 9 c
ATOM 1 952 1 CD2 TYR DU 3 1 5 4 ., 4 6 0 1 0 . .35 6 2 2 ., 5 4 9 1 ,. 0 0 5 8 .. 2 5 c
ATOM 1 9522 CE1 TYR D1 1 3 1 5 4 ., 0 7 4 7 .. 62 3 2 2 ., 3 8 6 1 ,. 0 0 6 0 .. 0 7 c
ATOM 1 952 3 CF.2 TYR D 3 1 5 5 . 4 9 ., 4 9 8 2 3 . 0 3 1 1 ,. 0 0 6 0 ,. 0 2 c
ATOM 1 952 4 C TYR D1 1 3 1 5 5 . 2 2 4 8 . 1 2 5 2 2 . 9 4 7 1 .. 0 0 5 9 .. 8 1 c
ATOM 1 952 5 OH TYR D1 1 3 1 5 6 ., 1 7 6 7 .. 2 6 1 2 3 ., 4 4 0 1 ,. 0 0 5 9 .. 7 1 0
ATOM 1 952 6 O GLY D1 1 .32 5 0 . 1 0 1 1 4 ., 0 4 5 2 0 . 6 0 1 1 .. 0 0 5 6 ,. 4 7 0
ATOM 1 952 7 GLY D1 1 3 2 5 0 .. 4 9 4 1 2 . 1 0 9 1 8 . 6 9 4 1 .. 0 0 5 4 .. 5 6
ATOM 1 9 5 2 8 CA. GLY D1 1 3 2 4 9 ., 3 8 4 1 3 . 0 1 8 ., 5 3 1 1 ,. 0 0 5 7 .. 0 9 c



ATOM 1 952 9 c GLY D1 1 3 2 4 9 .. 3 1 1 1 4 .. 0 4 8 1 9 .. 6 4 6 1 .. 0 0 5 6 .. 1 0 c
ATOM 1 9 5 3 0 0 GLY D1 1 3 3 4 6 ,, 4 0 8 1 6 .. 8 6 9 1 9 ., 0 0 1 1 ,. 0 0 5 7 .. 5 0 O
ATOM 1 9 5 3 1 GL D1 1 3 3 4 8 .. .33 7 1 4 ., 9 4 0 1 .. 5 2 1 ,. 0 0 5 5 ,. 0 5
ATOM 1 9 5 3 2 CA GLY D1 1 3 3 4 8 .. 1 4 0 1 6 .. 0 2 9 2 0 .. 4 7 2 1 .. 0 0 5 8 .. 8 2 c
ATOM 1 9 5 3 3 C GLY DU 3 3 4 7 ., 0 8 1 1 7 . 0 5 0 2 0 ., 0 3 4 1 ,. 0 0 5 9 .. 7 c
ATOM 1 5 3 4 O PHE D1 1 3 4 4 7 .. 3 2 3 2 0 ., 4 6 0 1 .. 2 2 0 ,. 0 0 6 3 ,. 7 4 0
ATOM 1 9 5 3 5 PHE D1 1 3 4 4 6 .. 9 4 6 1 8 ., 1 3 4 2 0 .. 8 0 0 1 ,. 0 0 5 5 ,. 1 2
ATOM 1 9 5 3 6 CA. PHE D 3 4 4 5 ., 8 7 2 1 9 . 1 2 4 2 0 ., 5 6 3 1 ,. 0 0 5 5 .. 7 C
ATOM 1 9 5 3 7 C PHE D1 1 3 4 4 6 .. 1 7 7 2 0 .. 1 3 2 1 9 . 4 9 0 1 ,. 0 0 5 5 .. 0 5 C
ATOM 1 9 5 3 8 CB PHE D1 1 3 4 4 5 .. 5 4 4 1 9 ., 8 7 9 2 1 . 8 4 5 1 ,. 0 0 4 4 ,. 3 7 c
ATOM 1 9 5 3 9 CG PHE DU 3 4 4 5 ., 2 0 9 1 8 .. 9 8 5 2 2 ., 9 7 0 1 ,. 0 0 4 4 .. 3 7 c
ATOM 1 9 5 4 0 GDI PHE D1 1 3 4 4 4 .. 0 7 2 1 8 .. 2 0 0 2 2 . 92 0 1 ,. 0 0 4 6 .. 0 c
ATOM 1 9 5 4 1 CD2 PHE D 3 4 4 6 . 0 4 8 1 8 ., 8 7 6 2 4 . 0 5 1 1 ,. 0 0 4 5 ,. 1 9 c
ATOM 1 9 5 4 2 CE1 PHE D1 1 3 4 4 3 .. 7 6 7 1 7 . 3 5 6 2 3 . 9 4 9 1 .. 0 0 4 3 .. 9 6 c
ATOM 1 9 5 4 3 CE2 PHE D1 1 3 4 4 5 ., 7 4 5 1 8 .. 0 2 7 2 5 ., 0 9 3 1 ,. 0 0 4 8 .. 4 4 c
ATOM 1 9 5 4 4 CZ P E D1 1 3 4 4 4 .. 6 0 6 1 7 ., 2 6 9 2 . 0 4 1 1 ,. 0 0 4 7 ,. 6 2 c
ATOM 1 9 5 4 5 O ASP D1 1 3 5 4 3 .. 8 2 3 2 3 . 1 3 4 1 9 . 0 8 0 1 .. 0 0 5 2 .. 3 6 0
ATOM 1 9 5 4 6 N ASP D 3 5 4 5 ., 1 1 8 2 0 . 632 1 8 ., 8 8 9 1 ,. 0 0 5 8 .. 9 3
ATOM 1 9 5 4 7 CA AS 1 1 .3 5 4 5 .. 2 2 1 2 1 ., 62 1 1 7 . 8 3 1 1 ,. 0 0 62 ,. 1 4 c
ATOM 1 9 5 4 8 c ASP D1 1 3 5 4 4 .. 7 4 3 2 3 ., 0 1 1 1 8 . 2 7 5 1 ,. 0 0 5 9 ,. 3 6 c
ATOM 1 9 5 4 9 CB ASP DU 3 5 4 4 ., 3 9 6 . 1 6 4 1 6 ., 6 4 2 1 ,. 0 0 6 0 .. 2 9 c
ATOM 1 9 5 5 0 CG A D1 1 3 5 4 4 .. 8 2 5 2 1 .. 8 0 3 1 5 . 3 7 0 1 ,. 0 0 6 8 .. 2 9 c
ATOM 1 9 5 5 1 OD2 ASP D1 1 3 5 4 3 .. 9 4 6 2 2 ., 0 5 6 1 . 5 1 3 1 ,. 0 0 7 4 ,. 1 0 0
ATOM 1 9 5 5 2 OD1 ASP DU 3 5 4 6 ., 0 4 2 . 0 4 8 1 5 ., 2 3 1 1 ,. 0 0 7 2 .. 2 4 0
ATOM 1 9 5 5 3 O SEP. D1 1 3 6 4 3 .. 3 3 7 2 5 .. 9 8 9 1 9 . 5 3 9 1 ,. 0 0 5 2 .. 7 0 0
ATOM 1 9 5 5 4 SER D 3 6 4 5 . .38 3 2 4 ., 0 4 1 7 . 7 3 4 1 ,. 0 0 5 8 ,. 0 4
ATOM 1 9 5 5 5 CA SER D 3 6 4 4 ., 8 5 3 2 .. 4 0 2 1 7 ., 7 4 4 1 ,. 0 0 5 3 .. 0 4 c
ATOM 1 9 5 5 6 C SER D1 1 3 6 4 4 ., 5 1 3 2 5 .. 9 5 4 1 9 ., 1 3 2 1 ,. 0 0 5 6 .. 2 3 c
ATOM 1 9 5 5 7 CB SER D 3 6 4 3 . 62 0 2 5 ., 4 5 7 1 6 . 8 4 9 1 ,. 0 0 5 4 ,. 0 6 c
ATOM 1 9 5 5 8 OG SER D1 1 3 6 4 2 .. 5 9 9 2 4 . 6 5 0 1 7 . 3 8 3 1 .. 0 0 5 3 .. 1 7 0
ATOM 1 9 5 5 9 O FRO D1 1 3 7 4 4 ., 8 1 5 2 9 .. 0 3 4 2 0 ., 2 3 2 1 ,. 0 0 5 1 .. 8 2 0
ATOM 1 9 5 6 0 PRO 1 1 .3 7 4 5 .. 5 4 7 2 6 ., 4 0 9 1 . 8 5 7 1 ,. 0 0 5 4 ,. 0 1
ATOM 1 9 5 6 1 CA PRO D1 1 3 7 4 5 .. 4 5 8 2 6 . 9 7 0 2 1 . 2 0 9 1 .. 0 0 5 1 .. 2 5 c
ATOM 1 9 5 62 C PRO D 3 7 4 4 ., 7 4 7 2 8 . .30 7 2 1 ., 2 1 5 1 ,. 0 0 5 .. 2 9 c
ATOM 1 9 5 6 3 CB PRO 1 1 .3 7 4 6 .. 9 2 7 ., 1 7 0 2 1 . 5 9 8 1 ,. 0 0 5 6 ,. 2 1 c
ATOM 1 9 5 6 4 CG PRO D1 1 3 7 4 7 .. 5 6 4 2 7 ., 5 2 1 2 0 . 2 9 3 1 ,. 0 0 5 7 ,. 4 8 c
ATOM 1 9 5 6 5 CD PRO D 3 7 4 6 ., 8 9 1 2 6 . 6 0 8 1 9 ., 2 8 4 1 ,. 0 0 5 7 .. 2 6 c
ATOM 1 9 5 6 6 O THR D1 1 3 8 4 5 .. 1 6 5 3 0 . 6 6 3 2 3 . 9 7 4 1 ,. 0 0 4 3 .. 5 2 0
ATOM 1 9 5 6 7 THR D .3 8 4 4 . 0 9 0 2 8 ., 6 3 4 2 2 . .31 4 1 ,. 0 0 5 1 ,. 1 0
ATOM 1 9 5 6 8 CA THR D1 1 3 8 4 3 ., 4 8 6 2 9 .. 9 4 2 2 2 ., 4 5 2 1 ,. 0 0 4 3 .. 4 0 c
ATOM 1 9 5 6 9 C THR D1 1 3 8 4 4 ., 5 1 7 3 0 .. 9 1 6 2 2 ., 9 5 5 1 ,. 0 0 4 6 .. 9 7 c
ATOM 1 9 5 7 0 CB THR D .3 8 4 2 . .30 8 2 9 ., 9 9 2 3 . 4 1 ,. 0 0 4 9 ,. 5 6 c
ATOM 1 9 5 7 1 OG1 THR D1 1 3 8 4 1 .. 3 5 0 2 8 . 9 6 7 2 2 . 9 6 0 1 .. 0 0 5 1 .. 4 4 0
ATOM 1 9 5 7 2 CG2 THR D1 1 3 8 4 1 ., 6 5 4 3 1 .. 3 1 6 2 3 ., 5 3 5 1 ,. 0 0 4 5 .. 8 1 c
ATOM 1 9 5 7 3 O VAL D1 1 .3 9 4 3 .. 8 4 .3 4 ., 4 7 6 2 3 . 62 3 1 ,. 0 0 4 6 ,. 9 8 0
ATOM 1 9 5 7 4 VAL D1 1 3 9 4 4 .. 6 4 3 3 2 . 0 3 5 2 2 . 2 4 7 1 .. 0 0 4 6 .. 5 8
ATOM 1 9 5 7 5 CA. VAL D 3 9 4 5 ., 5 3 3 . 1 7 2 2 ., 6 5 3 1 ,. 0 0 4 0 .. 8 9 c
ATOM 1 9 5 7 6 C VAL D1 1 .3 9 4 4 .. 92 5 .3 3 ., 9 7 4 2 3 . 7 5 0 1 ,. 0 0 4 4 ,. 7 4 c
ATOM 1 9 5 7 7 CB VAL D1 1 3 9 4 5 .. 852 3 4 ., 0 4 6 2 1 . 4 8 5 1 ,. 0 0 4 0 ,. 4 4 c
ATOM 1 9 5 7 8 CGI VAL D 3 9 4 6 ., 9 7 8 3 4 . 9 6 1 2 1 ., 8 7 3 1 ,. 0 0 4 3 .. 0 7 c
ATOM 1 9 5 7 9 CG2 VAL D1 1 3 9 4 6 .. 1 9 9 3 3 . 2 4 9 2 0 . 2 5 1 1 ,. 0 0 4 5 .. 6 9 c
ATOM 1 9 5 8 0 O ALA D1 1 4 0 4 4 .. 1 9 5 3 7 ., 1 7 9 2 5 . 5 4 5 1 ,. 0 0 4 9 ,. 8 4 0
ATOM 1 5 8 1 N ALA D 4 0 4 5 ., 6 8 0 3 4 .. 1 6 5 2 4 ., 8 1 8 1 ,. 0 0 4 2 .. 4 N
ATOM 1 9 5 8 2 CA ALA D1 1 4 0 4 5 .. 2 4 2 3 5 .. 0 2 1 2 5 . 8 9 5 1 ,. 0 0 4 1 .. 3 c
ATOM 1 9 5 8 3 C ALA D 4 0 4 5 . 2 0 8 .3 6 ., 4 7 6 2 5 . 4 0 7 1 ,. 0 0 0 ,. 1 0 c
ATOM 1 5 8 4 CB ALA D 4 0 4 6 ., 1 4 1 3 4 .. 8 6 1 2 7 ., 0 8 8 1 ,. 0 0 4 0 .. 0 5 c
ATOM 1 9 5 8 5 O TYR D1 1 4 1 4 8 ., 5 1 0 3 7 .. 3 0 0 2 3 ., 3 0 6 1 ,. 0 0 4 4 .. 0 4 0
ATOM 1 9 5 8 6 TYR D 4 6 . 3 3 0 .3 6 ., 9 1 0 2 4 . 8 5 3 1 ,. 0 0 4 7 ,. 0 9
ATOM 1 9 5 8 7 CA TYR D1 1 4 1 4 6 .. 4 5 9 3 8 . 2 0 6 2 4 . 2 1 6 1 .. 0 0 4 3 .. 6 9 c
ATOM 1 9 5 8 8 C TYR D1 1 4 1 4 7 ., 6 7 7 3 8 .. 2 2 1 2 3 ., 2 8 7 1 ,. 0 0 4 9 .. 3 6 c
ATOM 1 5 8 9 CB TYR D1 1 4 1 4 6 .. 5 7 6 .3 9 ., 3 3 4 2 . 2 5 8 1 ,. 0 0 4 1 ,. 6 3 c
ATOM 1 9 5 9 0 CG TYR D1 1 4 1 4 7 .. 5 2 2 3 9 . 0 4 1 2 6 . 3 8 6 1 .. 0 0 4 3 .. 8 3 c
ATOM 5 9 1 CD1 TYR D 4 1 4 8 ., 8 8 4 3 9 . 2 2 0 2 6 ., 2 5 0 1 ,. 0 0 4 3 .. 8 8 c



ATOM 1 9 5 2 CD2 TYR D1 1 4 1 4 7 .. 0 4 3 3 8 .. 6 0 0 2 7 .. 602 1 .. 0 0 4 8 .. 3 2 c
ATOM 1 9 5 9 3 CEl TYR D1 1 4 1 4 9 ,, 7 4 6 3 8 .. 9 5 1 2 7 ., 2 9 6 1 ,. 0 0 4 6 .. 1 5 c
ATOM 1 5 9 4 CE2 TYR D1 1 4 1 4 7 .. 8 8 7 .3 8 ., 3 3 1 2 8 .. 6 4 8 1 ,. 0 0 4 2 ,. 7 2 c
ATOM 1 9 5 9 5 C TYR D1 1 4 1 4 9 .. 2 2 9 3 8 . 5 0 3 2 8 .. 4 9 8 1 .. 0 0 4 8 .. 9 4 c
ATOM 1 9 5 9 6 OH TYR D 4 1 5 0 ., 0 4 7 3 8 . 2 3 5 2 9 ., 5 7 0 1 ,. 0 0 4 7 .. 2 1 0
ATOM 1 5 9 7 O SEP. D1 1 4 2 4 .. 4 6 7 4 1 ., 1 3 3 2 3 .. 2 4 2 1 ,. 0 0 4 5 ,. 3 0 0
ATOM 1 9 5 9 8 SER D1 1 4 2 4 7 . 7 7 1 3 9 ., 2 6 0 2 2 .. 4 6 4 1 ,. 0 0 4 4 ,. 9 4
ATOM 1 9 5 9 9 CA. SER D1 1 4 2 4 8 ., 9 4 5 3 9 . 4 5 6 2 1 ., 6 3 8 1 ,. 0 0 4 3 .. 3 4 C
ATOM 1 9 6 0 0 C SER D1 1 4 2 4 9 .. 9 0 9 4 0 . 3 6 7 2 2 . 3 8 5 1 ,. 0 0 4 8 .. 5 6 C
ATOM 1 9 6 0 1 CB SER D1 1 4 2 4 8 .. 5 6 6 4 0 ., 0 4 7 2 0 .. 2 9 2 1 ,. 0 0 4 1 ,. 4 4 c
ATOM 1 9 6 0 2 OG SER DU 4 2 4 7 ., 8 9 2 3 .. 1 0 7 1 9 ., 4 9 6 1 ,. 0 0 5 1 .. 8 1 0
ATOM 1 6 0 3 O VAL D1 1 4 3 5 3 .. 2 1 7 4 1 .. 1 9 6 2 0 . 4 8 6 1 ,. 0 0 5 0 .. 7 9 0
ATOM 1 9 6 0 4 VAL D 4 3 5 1 . 2 2 4 0 ., 2 7 6 22 . 0 9 1 1 ,. 0 0 4 3 ,. 5 2
ATOM 1 9 6 0 5 CA VAL D1 1 4 3 5 2 .. 1 4 2 4 1 . 2 6 3 2 2 . 62 0 1 .. 0 0 4 7 .. 6 0 c
ATOM 1 9 6 0 6 C VAL D1 1 4 3 5 2 ., 9 9 4 4 1 .. 8 4 3 2 1 ., 5 0 3 1 ,. 0 0 5 1 .. 9 9 c
ATOM 1 9 6 0 7 CB VAL D1 1 4 3 5 3 .. 0 7 2 4 0 ., 6 9 8 2 3 .. 7 1 9 1 ,. 0 0 4 4 ,. 5 8 c
ATOM 1 9 6 0 8 CG2 VAL D1 1 4 3 5 3 .. 7 5 9 3 9 . 4 4 9 2 3 .. 2 5 4 1 .. 0 0 5 1 .. 2 0 c
ATOM 1 6 0 9 CGI VAL D1 4 3 5 2 . 298 4 0 . 4 4 0 2 4 . 984 1 ,. 0 0 4 9 .. 0 1 c
ATOM 1 9 6 1 0 O LE D1 1 4 4 5 6 .. 2 7 7 4 3 ., 5 2 2 . 2 7 1 ,. 0 0 5 3 ,. 0 5 0
ATOM 1 9 6 1 1 LEU D1 1 4 4 5 3 .. 4 3 4 4 3 ., 0 8 7 2 1 .. 7 0 2 1 ,. 0 0 5 1 ,. 9 2
ATOM 1 9 6 1 2 CA. L D1 4 4 5 4 ., 3 4 6 4 3 . 7 6 4 2 0 ., 7 9 7 1 ,. 0 0 4 8 .. 3 4 c
ATOM 1 9 6 1 3 C LE D1 1 4 4 5 5 .. 8 0 0 4 3 . 3 8 4 2 1 . 0 8 5 1 ,. 0 0 5 4 .. 3 6 c
ATOM 1 9 6 1 4 CB LEU D1 1 4 4 5 4 .. 1 8 5 4 5 ., 2 7 2 2 0 .. 9 1 3 1 ,. 0 0 5 4 ,. 2 8 c
ATOM 1 9 6 1 5 CG LEU D 4 4 5 5 ., 1 9 2 4 6 .. 0 6 9 2 0 ., 0 8 6 1 ,. 0 0 5 7 .. 7 7 c
ATOM 1 9 6 1 6 CD1 LEU D1 1 4 4 5 4 .. 8 3 1 4 6 .. 0 0 7 1 8 . 6 3 6 1 ,. 0 0 5 3 .. 1 9 c
ATOM 1 9 6 1 7 CD2 LEU D 4 4 5 5 . 2 2 9 4 7 ., 4 9 3 2 0 . 5 6 7 1 ,. 0 0 6 3 ,. 9 6 c
ATOM 1 9 6 1 8 O VAL D 4 5 5 8 ., 7 3 6 4 3 .. 2 5 4 1 8 ., 1 4 5 1 ,. 0 0 5 2 .. 8 1 0
ATOM 1 9 6 1 9 VAL D1 1 4 5 5 6 ., 5 0 5 4 2 .. 8 9 9 2 0 ., 0 6 9 1 ,. 0 0 5 1 .. 5 9
ATOM 1 9 6 2 0 CA VAL D 4 5 5 7 . 8 8 5 4 2 ., 5 1 5 2 0 . 2 6 5 1 ,. 0 0 5 2 ,. 0 9 C
ATOM 1 9 6 2 1 c VAL D1 1 4 5 5 8 . 8 0 8 4 3 . 3 2 6 1 9 . 3 7 1 1 .. 0 0 5 0 .. 8 0 c
ATOM 1 9 622 CB VAL D1 1 4 5 5 8 ., 0 8 6 4 1 .. 0 0 6 2 0 ., 0 1 1 1 ,. 0 0 5 4 .. 4 4 c
ATOM 1 9 6 2 3 CGI VAL D1 1 4 5 5 .. 5 2 5 4 0 ., 5 8 8 2 0 .. 3 3 3 1 ,. 0 0 4 7 ,. 2 4 c
ATOM 1 9 6 2 4 CG2 VAL D1 1 4 5 5 7 .. 0 8 6 4 0 . 2 1 1 2 0 .. 8 3 5 1 .. 0 0 4 9 .. 0 7 c
ATOM 1 9 6 2 5 O VAL D1 4 6 6 2 ., 5 4 4 . 2 6 4 2 0 ., 7 4 9 1 ,. 0 0 5 3 .. 9 6 0
ATOM 1 9 6 2 6 VAL D1 1 4 6 5 .. 6 6 2 4 4 ., 1 2 1 2 0 .. 0 0 1 1 ,. 0 0 4 9 ,. 2 7
ATOM 1 9 6 2 7 CA VAL D1 1 4 6 6 0 .. 7 0 8 4 4 ., 8 3 3 1 9 .. 2 7 8 1 ,. 0 0 5 4 ,. 9 1 c
ATOM 1 9 6 2 8 C VAL D1 4 6 6 2 ., 0 6 1 4 4 . 2 1 9 ., 6 1 0 1 ,. 0 0 5 4 .. 1 0 c
ATOM 1 9 6 2 9 CB VAL D1 1 4 6 6 0 . 7 2 7 4 6 . 3 2 2 1 9 . 62 5 1 ,. 0 0 5 8 .. 7 1 c
ATOM 1 9 6 3 0 CGI VAL D 4 6 6 1 . 8 3 1 4 7 ., 0 6 1 8 . 8 5 6 1 ,. 0 0 5 8 ,. 9 5 c
ATOM 1 6 3 1 CG2 VAL D 4 6 5 9 ., 3 7 0 4 6 .. 9 5 5 1 9 ., 3 1 3 1 ,. 0 0 5 8 .. 4 9 c
ATOM 1 9 6 32 O ALA D1 1 4 7 6 4 ., 4 6 9 4 3 .. 2 0 7 1 6 ., 5 9 2 1 ,. 0 0 6 0 .. 0 1 0
ATOM 1 9 6 3 3 ALA D 4 7 6 2 . 7 0 1 4 3 ., 6 3 3 1 8 . 6 1 0 1 ,. 0 0 5 4 ,. 0 4
ATOM 1 9 6 3 4 CA ALA D1 1 4 7 6 3 . 8 6 6 4 2 . 8 0 5 1 8 . 8 7 0 1 .. 0 0 6 0 .. 2 2 c
ATOM 1 9 6 3 5 C ALA D1 1 4 7 6 4 ., 62 2 4 2 .. 5 0 9 1 7 ., 5 9 6 1 ,. 0 0 62 .. 1 2 c
ATOM 1 9 6 3 6 CB ALA D1 1 4 7 6 3 .. 4 5 1 4 1 ., 5 0 7 1 .. 5 3 4 1 ,. 0 0 5 5 ,. 0 c
ATOM 1 9 6 3 7 O LYS D1 1 4 8 6 5 .. 5 2 7 3 8 . 8 3 7 1 7 .. 3 5 8 1 .. 0 0 62 .. 1 2 0
ATOM 1 6 3 8 N LYS D1 4 8 6 5 ., 4 4 7 4 . 4 6 9 1 7 ., 6 5 6 1 ,. 0 0 6 .. 9 7 N
ATOM 1 9 6 3 9 CA LYS D1 1 4 8 6 6 .. 1 5 8 4 0 ., 9 7 0 1 6 .. 4 8 5 1 ,. 0 0 62 ,. 5 0 c
ATOM 1 9 6 4 0 c LYS D1 1 4 8 6 5 .. 92 7 3 9 ., 4 7 5 1 6 .. 3 8 9 1 ,. 0 0 5 8 ,. 5 7 c
ATOM 6 4 1 CB LYS D1 4 8 6 7 ., 6 5 7 4 . 2 8 9 1 6 ., 5 5 7 1 ,. 0 0 6 4 .. 4 2 c
ATOM 1 9 6 4 2 CG LYS D1 1 4 8 6 8 . 0 3 7 4 2 . 6 7 5 1 6 . 0 2 7 1 ,. 0 0 6 6 .. 8 8 c
ATOM 1 9 6 4 3 CD LYS D1 1 4 8 6 9 .. 4 4 9 4 2 ., 7 1 2 1 5 .. 3 9 2 1 ,. 0 0 7 2 ,. 1 1 c
ATOM 1 9 6 4 4 CE LYS D1 4 8 6 9 ., 5 5 7 4 3 .. 8 2 7 1 4 ., 3 1 6 1 ,. 0 0 7 2 .. 9 9 c
ATOM 1 9 6 4 5 ¥iZ LYS D1 1 4 8 7 0 . 8 9 6 4 3 .. 9 6 7 1 3 . 6 4 0 1 ,. 0 0 7 0 .. 3 4
ATOM 1 9 6 4 6 O VAL D 4 9 6 7 . 0 9 9 3 7 ., 7 0 0 1 2 . 9 4 6 1 ,. 0 0 6 6 ,. 1 4 0
ATOM 1 9 6 4 7 N VAL D 4 9 6 6 ., 1 6 1 3 8 .. 9 0 7 1 5 ., 2 2 1 1 ,. 0 0 5 7 .. 7 1 N
ATOM 1 9 6 4 8 CA VAL D1 1 4 9 6 5 ., 9 9 8 3 7 .. 4 6 6 1 5 ., 0 6 8 1 ,. 0 0 6 5 .. 1 0 c
ATOM 1 9 6 4 9 C VAL D 4 9 6 6 . 8 7 0 3 6 ., 9 7 0 1 3 . 9 0 0 1 ,. 0 0 6 1 ,. 0 2 c
ATOM 1 9 6 5 0 CB VAL D1 1 4 9 6 4 . 4 8 9 3 7 . 1 0 6 1 4 . 8 8 4 1 .. 0 0 62 .. 4 9 c
ATOM 1 9 6 5 1 CGI VAL D1 1 4 9 6 3 ., 9 4 8 3 7 .. 6 9 7 1 3 ., 6 0 7 1 ,. 0 0 5 9 .. 4 1 c
ATOM 1 9 6 5 2 CG2 VAL D1 1 4 9 6 4 .. 2 6 9 .3 5 ., 5 2 1 4 .. 9 4 2 1 ,. 0 0 7 3 ,. 4 4 c
ATOM 1 9 6 5 3 O GLU D1 1 5 0 6 6 .. 6 9 0 3 3 . 9 8 7 1 1 .. 7 1 6 1 .. 0 0 6 6 .. 5 3 0
ATOM 6 5 4 N GLU DU 5 0 6 7 ., 3 9 3 3 5 . 7 5 2 1 3 ., 9 9 5 1 ,. 0 0 6 8 .. 9 0



ATOM 19655 CA GLU DllSO 8 298 35 213 12 966 1 00 67 c
ATOM 19656 C GLU DllSO 7 59 3 852 11 695 1 00 64 62 C
ATOM 19657 CB GL DllSO 69 025 33 97 6 13 475 1 0 6 81 c
ATOM 19658 CG GLU DllSO 69 896 3 201 1 679 1 00 71 36 c
ATOM 19659 CD GLU DllSO 70 410 32 898 1 265 1 00 80 66 c
ATOM 19660 O GL DllSO 71 343 32 947 16 101 1 0 81 43 0
ATOM 19661 OE2 GLU DllSO 69 873 31 829 1 888 1 00 80 95 0
ATOM 662 O LYS D1151 69 356 34 650 8 342 1 00 74 65 0
ATOM 19663 LYS D1151 67 908 35 499 10 589 1 00 8 76
ATOM 19664 CA LYS D1151 7 236 3 243 9 315 1 00 70 25 c
ATOM 19665 C LYS D1151 68 134 34 469 8 356 1 00 72 1 c
ATOM 19666 CB LYS D1151 66 785 36 557 8 664 1 00 64 85 c
ATOM 19667 O GLY D 2 69 475 31 680 8 217 1 00 77 0
ATOM 19668 GLY D1152 7 2 9 33 597 7 561 1 00 5 16
ATOM 19669 CA GLY D1152 8 268 32 896 6 528 1 00 77 40 c
ATOM 19670 C GLY D1152 69 270 31 858 7 010 1 0 81 11 c
ATOM 19671 O LYS D1153 72 494 29 825 8 019 1 00 81 39 0
ATOM 19672 N LYS D1153 69 894 3 177 6 049 1 00 82 76
ATOM 19673 CA LYS D1153 70 804 30 070 6 328 1 0 82 57 c
ATOM 19674 c LYS D1153 71 992 30 547 7 152 1 00 81 18 c
ATOM 19675 CB LYS D 3 7 282 29 423 019 1 00 78 13 c
ATOM 19676 O SEP. D1154 74 308 33 163 9 697 1 00 74 50 0
ATOM 19677 SER D1154 2 421 31 779 6 885 1 00 80 7

ATOM 19678 CA SER D1154 73 584 32 377 7 549 1 00 81 75 C
ATOM 19679 C SER D1154 73 365 32 764 9 014 1 00 78 19 C
ATOM 19680 CB SER D 4 74 029 33 619 6 789 1 00 77 47 c
ATOM 19681 OG SER D1154 74 588 34 5 7 693 1 00 8 13 0
ATOM 19682 O LYS D1155 72 357 3 868 12 250 1 00 71 91 0
ATOM 19683 LYS D 5 72 120 32 662 9 472 1 00 78 68
ATOM 19684 CA LYS D1155 71 739 33 016 10 833 1 00 74 85 c
ATOM 19685 C LYS D11 72 027 3 500 11 124 1 00 72 81 c
ATOM 19686 CB LYS D1155 72 455 32 103 11 834 1 0 71 10 c
ATOM 19687 O LYS D1156 69 880 37 168 10 858 1 00 75 89 0
ATOM 19688 N LYS D1 6 7 896 35 348 10 105 1 00 68 82

ATOM 19689 CA LYS D115 6 72 179 36 772 10 259 1 0 73 20 c
ATOM 19690 c LYS D1156 71 060 37 482 11 037 1 00 76 40 c
ATOM 691 CB LYS D1 6 72 374 37 430 8 891 1 00 72 13 c
ATOM 19692 O LE D1157 70 383 1 156 11 382 1 00 71 86 0
ATOM 19693 LEU D1157 7 430 38 430 1 899 1 00 67 00
ATOM 196 94 CA LEU D1157 70 449 39 157 12 711 1 00 73 83 c
ATOM 19695 C LEU D1157 69 739 40 273 11 942 1 00 71 6 c
ATOM 19696 CB LEU D 7 7 106 39 749 13 966 1 00 68 99 c
ATOM 19697 CG LEU D1157 71 502 38 773 15 076 1 00 70 73 c
ATOM 19698 CD1 LEU D1157 71 693 39 491 16 401 1 00 71 01 c
ATOM 19699 CD2 LEU D1157 70 475 37 671 1 221 1 0 73 32 c
ATOM 197 00 O LYS D1158 66 109 1 168 13 1 00 5 58 0
ATOM 701 N LYS D 8 8 408 40 2 1 934 1 00 66 37 N
ATOM 19702 CA LYS D1158 67 573 41 271 11 368 1 0 67 66 c
ATOM 19703 c LYS D1158 66 725 1 889 12 472 1 00 8 3 c
ATOM 704 CB LYS D 8 66 67 6 40 720 10 260 1 00 70 65 c
ATOM 19705 CG LYS D1158 66 709 1 516 8 956 1 00 77 17 c
ATOM 19706 CD LYS D1158 66 317 42 970 9 1 4 1 00 76 29 c
ATOM 197 07 CE LYS D1158 66 441 43 762 7 863 1 00 8 79 c
ATOM 19708 ¥iZ LYS D1158 67 801 43 649 7 232 1 00 87 20
ATOM 19709 SER D 9 66 701 43 218 12 53 1 00 67 23
ATOM 19710 CA SER D1159 6 852 43 878 13 532 1 00 2 62 c
ATOM 19711 C SER D1159 4 395 43 687 13 145 1 00 62 02 c
ATOM 7 2 O SER D115 9 64 049 43 695 1 968 1 00 60 30 0
ATOM 19713 CB SER D1159 66 170 45 357 13 635 1 00 5 01 c
ATOM 19714 OG SER D1159 561 46 051 12 563 1 00 78 09 0
ATOM 19715 VAL D1160 3 541 43 501 14 141 1 0 63 43
ATOM 19716 CA VAL D1160 2 142 43 200 13 870 1 00 58 5 c
ATOM 7 7 C VAL D 0 1 190 43 893 14 853 1 00 5 74 C



ATOM 1 9 7 1 8 O VAL D1 1 0 6 1 .. 5 4 2 4 4 .. 1 9 0 1 6 ..004 1 .. 0 0 5 2 .. 8 9 O
ATOM 1 7 1 9 CB VAL D1 1 6 0 6 1 ,, 8 6 9 4 1 .. 6 6 1 1 3 ., 8 9 9 1 ,. 0 0 5 6 .. 5 6 C
ATOM 1 9 7 2 0 CGI VAL D1 6 0 6 2 .. 4 6 4 4 0 ., 9 6 8 2 . 6 7 7 ,. 0 0 5 2 ,. 9 4 C
ATOM 1 9 7 2 1 CG2 VAL D1 1 0 6 2 ..400 4 1 . 0 4 4 1 5 . 1 8 3 1 .. 0 0 5 9 .. 0 5 c
ATOM 7 2 2 O LYS D . 1 5 7 ., 3 6 4 3 . 62 0 1 3 ., 6 ,. 0 0 5 7 .. 4 5 0
ATOM 1 9 7 2 3 LYS D1 6 1 5 .. 9 8 0 4 4 ., 2 9 4 . .35 4 ,. 0 0 5.3 ,. 4 4
ATOM 1 9 7 2 4 CA LYS D1 1 6 1 5 8 .. 8 4 8 4 4 ., 62 3 1 5 .. 1 1 9 1 ,. 0 0 5 4 ,. 4 2 c
ATOM 1 9 7 2 5 C LYS D . 1 5 7 ., 7 0 1 4 3 . 7 0 8 1 4 ., 7 6 5 1 ,. 0 0 5 3 .. 4 7 c
ATOM 1 9 7 2 6 CB LYS D1 1 6 1 5 8 .. 5 2 8 4 6 . 084 1 . 7 7 0 1 ,. 0 0 5 5 .. 2 7 c
ATOM 1 9 7 2 7 CG LYS D1 1 6 1 5 7 .. 9 3 5 4 6 ., 8 6 3 1 5 ..904 1 ,. 0 0 5 6 ,. 3 2 c
ATOM 1 9 7 2 8 C LYS D1 1 1 5 7 ., 8 7 9 4 8 .. .35 8 1 5 ., 5 9 7 I ,. 0 0 6 7 .. 7 7 c
ATOM 1 9 7 2 9 CE LYS D1 1 6 1 5 6 .. 9 7 1 4 8 .. 6 7 7 1 . 410 1 ,. 0 0 6 8 .. 2 9 c
ATOM 1 9 7 3 0 LYS D 1 5 6 . 9 8 5 5 0 ., 4 1 4 . 0 2 1 ,. 0 0 5 9 ,. 5 2
ATOM 1 9 7 3 1 O GLU D1 1 2 5 5 .. 2 8 0 4 2 . 3 8 1 1 7 . 6 5 0 1 .. 0 0 5 2 .. 4 0 0
ATOM 1 7 32 GLU D1 1 6 2 5 7 ., 1 6 6 4 2 .. 9 9 9 1 5 ., 7 4 6 1 ,. 0 0 : . 2 0
ATOM 197 33 CA GL D1 6 2 5 6 .. 1 8 5 4 ., 9 5 9 5 . 4 5 8 1 ,. 0 0 5 0 ,. 5 4 c
ATOM 1 9 7 3 4 c GLU D1 1 2 5 5 .. 0 9 6 4 1 . 8 8 6 1 6 . 5 2 5 1 .. 0 0 5 3 .. 9 7 c
ATOM 1 7 3 5 CB GLU DU 6 2 5 6 ., 8 7 0 4 0 . 5 8 3 1 5 ., 3 5 5 1 ,. 0 0 5 5 .. 9 c
ATOM 1 9 7 3 6 CG GL D1 6 2 5 7 .. 8 6 0 4 0 ., 4 1 8 4 . 2 3 1 ,. 0 0 5 8 ,. 6 4 c
ATOM 1 9 7 3 7 C E GLU D1 1 6 2 5 8 .. 3 1 2 3 8 ., 9 6 1 1 4 . 0 2 8 1 ,. 0 0 62 ,. 4 1 c
ATOM 1 7 3 8 OE1 GLU DU 6 2 5 8 ., 2 8 1 3 8 . 1 8 8 1 5 ., 0 1 ,. 0 0 5 9 .. 1 0 0
ATOM 19739 OE2 GLU D1 1 2 5 8 .. 6 9 8 3 8 .. 5 8 7 1 2 . 8 9 5 1 ,. 0 0 6 6 .. 8 7 0
ATOM 1 9 7 4 0 O LEU D1 1 6 3 5 3 .. 3 3 8 3 8 ., 4 8 0 1 6 . 5 5 4 1 ,. 0 0 52 ,. 7 0 0
ATOM 1 9 7 4 1 N LEU DU 6 3 5 3 ., 9 8 1 4 1 .. 2 5 0 1 6 ., 5 9 I ,. 0 0 5 3 .. 7 0 N
ATOM 19742 CA LEU D1 1 6 3 5 2 .. 9 6 7 4 0 .. 7 7 8 1 7 . 1 0 2 1 ,. 0 0 4 9 .. 4 2 c
ATOM 1 9 7 4 3 C LEU D 3 5 3 . 1 5 1 3 9 ., 3 0 7 7 . 4 3 6 1 ,. 0 0 5 2 ,. 4 0 c
ATOM 1 9 7 4 4 CB LEU DU 6 3 5 1 ., 5 6 4 4 0 .. 9 8 1 1 6 ., 5 3 5 I ,. 0 0 5 6 .. 9 4 c
ATOM 1 7 4 5 CG LEU D1 1 6 3 5 1 ., 0 7 0 4 2 .. 4 2 6 1 6 ., 5 3 9 1 ,. 0 0 5 8 .. 2 2 c
ATOM 7 4 GDI LEU D 3 4 9 . 5 8 1 4 2 ., 4 7 3 1 6 . 2 2 9 1 ,. 0 0 5 6 ,. c
ATOM 1 9 7 4 7 C D 2 LEU D1 1 6 3 5 1 . 4 0 2 4 3 . 0 9 6 1 7 . 8 6 9 1 .. 0 0 4 5 .. 8 1 c
ATOM 1 9 7 4 8 O LEU D1 1 6 4 5 1 ., 5 5 4 3 7 . 7 2 4 2 0 ., 8 1 ,. 0 0 5 1 .. 8 2 0
ATOM 1 9 7 4 9 LEU D1 1 6 4 5 3 .. 0 9 1 .3 8 ., 9 6 7 8 . 7 4 1 ,. 0 0 5 2 ,. 9 8
ATOM 197 50 CA LEU D1 1 6 4 5 3 .. 2 1 3 3 7 . 5 7 3 1 9 . 0 9 8 1 .. 0 0 4 6 .. 2 2 c
ATOM 7 5 1 C LEU D 4 5 ., 9 8 5 3 7 . 0 9 2 1 9 ., 8 5 8 1 ,. 0 0 5 .. 7 8 c
ATOM 1 9 7 5 2 CB LEU D1 1 6 4 5 4 .. 4 6 7 .3 7 ., 3 6 8 . 9 4 6 1 ,. 0 0 4 7 ,. 6 4 c
ATOM 1 9 7 5 3 CG LEU D1 1 6 4 5 4 .. 6 8 8 3 5 ., 9 3 5 2 0 . 4 4 8 1 ,. 0 0 5 0 ,. 8 8 c
ATOM 7 5 4 CD1 LEU D 4 5 5 ., 1 0 3 3 4 . 9 5 8 1 9 ., 3 7 1 ,. 0 0 4 6 .. 4 6 c
ATOM 1 7 5 5 CD2 LEU D1 1 6 4 5 5 ..706 3 5 . 9 4 4 2 1 . 5 6 6 1 ,. 0 0 4 6 .. 2 1 c
ATOM 19756 O GLY D 5 5 1 . 270 3 3 ., 5 3 1 . 3 0 6 1 ,. 0 0 5 5 ,. 2 6 0
ATOM 1 7 5 7 N GLY DU 6 5 5 1 ., 4 2 6 3 5 .. 9 6 4 1 9 ., 4 4 1 I ,. 0 0 5 2 .. 9 6 N
ATOM 1 9 7 5 8 CA GLY D1 1 6 5 5 0 ., 3 0 9 3 5 .. 3 9 7 2 0 ., 1 6 9 1 ,. 0 0 4 6 .. 9 5 c
ATOM 1 9 7 5 9 C GLY D 5 5 0 . 7 4 8 3 4 ., 6 4 . 4 5 1 ,. 0 0 4 6 ,. 0 9 c
ATOM 1 9 7 6 0 O LE D1 1 6 6 4 8 . 4 5 9 3 4 . 3 0 0 2 4 . 5 4 4 1 .. 0 0 4 8 .. 7 1 0
ATOM 1 9 7 6 1 LE D1 1 6 6 5 0 ., 5 6 1 3 5 .. 2 4 3 2 2 ., 5 8 7 1 ,. 0 0 4 3 .. 3 2
ATOM 197 62 CA LE D1 1 6 6 5 0 .. 7 4 0 .3 4 ., 5 6 0 2 3 . 8 6 6 1 ,. 0 0 4 5 ,. 8 1 c
ATOM 197 63 c ILE D1 1 6 6 4 9 .. 5 1 5 3 3 . 7 2 8 2 4 . 2 3 7 1 .. 0 0 4 8 .. 8 6 c
ATOM 7 6 4 CB ILE D1 6 5 ., 0 0 7 3 5 . 552 2 5 ., 0 1 0 1 ,. 0 0 4 3 .. 8 1 c
ATOM 1 7 6 5 CGI ILE D1 1 6 6 5 2 .. 2 2 9 .3 6 ., 4 0 0 2 4 . 6 9 1 1 ,. 0 0 4 8 ,. 8 6 c
ATOM 197 66 CG2 ILE D1 1 6 6 5 1 .. 2 2 5 3 4 ., 8 1 5 2 6 . 306 1 ,. 0 0 3 9 ,. 6 5 c
ATOM 7 6 7 CD1 ILE D1 6 5 3 ., 4 2 2 3 5 . 5 6 6 2 4 ., 2 8 0 1 ,. 0 0 4 3 ..60 c
ATOM 1 9 7 6 8 O TH D1 1 6 7 4 8 . 9 7 7 3 1 . 7 2 4 2 6 . 7 9 2 1 ,. 0 0 4 1 .. 0 7 0
ATOM 1 9 7 6 9 THR D1 1 6 7 4 9 .. 6 6 2 3 2 ., 3 9 7 2 4 . 2 4 8 1 ,. 0 0 4 2 ,. 5 2
ATOM 1 9 7 7 0 CA THR D1 1 7 4 8 ., 5 2 8 3 1 .. 4 9 7 2 4 ., 4 5 7 I ,. 0 0 4 0 .. 6 8 c
ATOM 1 9 7 7 1 C THR D1 1 6 7 4 8 . 1 6 8 3 1 .. 3 8 6 2 5 . 932 1 ,. 0 0 4 3 .. 6 9 c
ATOM 1 9 7 7 2 CB THR D 7 4 8 . 8 3 3 0 ., 0 7 6 2 3 . 9 0 1 ,. 0 0 4 .3 ,. 2 1 c
ATOM 1 9 7 7 3 OG1 THR DU 6 7 4 9 ., 4 5 0 2 9 .. 2 9 4 2 4 ., 92 8 I ,. 0 0 5 3 .. 9 8 0
ATOM 1 9 7 7 4 CG2 THR D1 1 6 7 4 9 ., 6 9 1 3 0 .. 1 3 9 2 2 ., 6 7 3 1 ,. 0 0 4 0 .. 6 1 c
ATOM 1 9 7 7 5 O ILE D 8 4 7 . 7 7 9 3 0 ., 2 5 6 2 9 . 602 1 ,. 0 0 4 5 ,. 5 6 0
ATOM 1 9 7 7 6 ILE D1 1 6 8 4 6 . 9 7 1 3 0 . 8 7 9 2 6 . 2 2 5 1 .. 0 0 3 7 .. 8 7
ATOM 1 9 7 7 7 CA ILE D1 1 6 8 4 6 ., 5 2 3 3 0 .. 7 7 3 2 7 . 608 1 ,. 0 0 3 6 .. 3 4 c
ATOM 1 9 7 7 8 C ILE D1 6 8 4 7 .. 4 3 5 2 9 ., 9 0 0 2 8 . 4 6 8 1 ,. 0 0 4 2 ,. 0 5 c
ATOM 1 9 7 7 9 CB ILE D1 1 6 8 4 5 ..063 3 0 . 260 2 7 . 6 7 4 1 .. 0 0 3 9 .. 8 1 c
ATOM 1 7 8 0 CGI ILE D 8 4 4 . 106 3 1 . 4 2 8 2 7 . 345 1 ,. 0 0 4 0 .. 8 6 c



ATOM 19781 CG2 LE D1168 44 730 2 9 740 2 9 064 1 00 35 61 c
ATOM 19782 GDI LE D1168 42 71 31 022 2 6 902 1 00 37 91 C

ATOM 197 83 O ME D1169 50 608 2 8 248 30 011 1 0 41 2 0

ATOM 19784 ME D1169 47 855 2 8 764 2 7 916 1 00 45 3

ATOM 197 85 CA. M D1 9 48 72 8 2 7 831 2 8 60 9 1 00 3 08 C

ATOM 19786 C ME D1169 50 065 2 8 470 2 8 934 1 0 41 41 C

ATOM 19787 CB MET D1169 48 929 2 6 567 2 7 748 1 00 40 51 c
ATOM 197 88 CG M D1 9 4 9 781 2 5 475 2 8 383 1 00 40 88 c
ATOM 19789 SD ME D1169 4 9 412 2 3 852 2 7 632 1 00 48 74 S

ATOM 19790 CE MET D1169 50 518 2 3 94 3 2 6 235 1 00 3 69 c
ATOM 197 91 O GLU D1170 52 878 31 834 2 9 24 9 1 00 52 2 6 0

ATOM 19792 GLU D1170 50 601 2 9 265 2 8 010 1 00 39 5

ATOM 197 93 CA GLU D117 0 5 888 2 9 893 2 8 266 1 00 43 0 c
ATOM 197 94 c GLU D117 0 51 82 9 31 265 2 8 943 1 00 46 32 c
ATOM 19795 CB GLU D117 0 52 690 30 004 2 6 964 1 00 47 8 c
ATOM 197 96 CG GLU D117 0 51 967 30 627 2 5 806 1 0 51 8 9 c
ATOM 197 97 CD GLU D117 0 52 703 30 445 2 4 469 1 00 57 07 c
ATOM 197 98 O GLU D1170 2 591 3 370 2 3 613 1 00 56 0

ATOM 197 99 OE2 GLU D117 0 53 38 9 2 9 397 2 4 275 1 0 50 53 0

ATOM 19800 O ARG D1171 51 963 34 241 31 326 1 00 52 2 5 0

ATOM 801 N ARG D1171 0 62 9 3 781 2 9 216 1 00 48 94 N

ATOM 19802 CA ARG D1171 50 486 33 140 2 9 780 1 00 47 62 c
ATOM 19803 c ARG D1171 51 24 9 33 260 31 105 1 00 50 41 c
ATOM 19804 CB ARG D1171 48 988 33 50 6 2 9 969 1 00 44 03 c
ATOM 19805 CG ARG D1171 48 715 34 82 6 30 704 1 00 49 8 c
ATOM 19806 CD ARG D 7 47 207 35 088 30 880 1 00 0 48 c
ATOM 19807 NE ARG D1171 4 6 932 3 6 214 31 761 1 00 44 33 N

ATOM 19808 C ARG D1171 45 70 6 3 6 62 7 32 107 1 00 54 4 9 c
ATOM 19809 ARG D 7 44 604 3 6 018 3 655 1 00 1 5 9

ATOM 19810 I-I2 ARG D1171 4 5 577 37 668 32 915 1 00 46 2 4

ATOM 19811 O SEP. D1172 53 890 3 3 225 33 899 1 00 62 5 6 O

ATOM 19812 SEP. D1172 51 12 6 32 255 31 970 1 0 47 78

ATOM 19813 CA SER D1172 51 766 32 344 33 285 1 00 53 2 1 c
ATOM 8 C SER DU72 3 278 32 415 33 193 1 00 58 3 9 c
ATOM 19815 CB SER D1172 51 378 31 169 34 180 1 0 53 5 9 c
ATOM 19816 OG SER D1172 50 02 3 31 2 67 34 568 1 00 69 7 9 0

ATOM 8 7 O SER D1173 5 6 87 3 33 376 31 942 1 00 56 4 0

ATOM 19818 SER D1173 53 887 31 583 32 341 1 00 53 5 6

ATOM 19819 CA SER D117 3 55 350 31 597 32 221 1 00 1 1 9 C

ATOM 19820 C SER D1173 55 832 32 873 31 575 1 00 48 64 C

ATOM 19821 CB SER D117 3 55 872 30 408 31 415 1 00 42 7 c
ATOM 19822 OG SER D117 3 54 818 2 9 560 3 042 1 00 55 66 0

ATOM 19823 O PHE D117 4 5 6 30 6 3 6 692 30 876 1 00 57 8 9 0

ATOM 19824 PHE D117 4 55 081 3 3 392 30 60 5 1 00 51 5 6

ATOM 19825 CA PHE D117 4 5 442 34 668 2 9 966 1 0 49 8 c
ATOM 19826 c PHE D117 4 5 5 42 3 35 842 30 931 1 00 5 3 6 c
ATOM 19827 CB PHE D1174 4 520 34 989 2 8 788 1 00 49 69 c
ATOM 19828 CG PHE D117 4 54 638 3 6 418 2 8 302 1 0 52 96 c
ATOM 19829 CD2 PHE D1174 5 3 666 37 368 2 8 632 1 00 47 8 9 c
ATOM 19830 CD1 PHE D1174 55 719 3 6 8 2 7 52 4 1 00 48 34 c
ATOM 19831 CE2 PHE D1174 53 786 38 678 2 8 197 1 00 47 70 c
ATOM 19832 CE1 PHE D1174 55 830 38 134 2 7 085 1 00 45 96 c
ATOM 19833 C PHE D1174 54 85 9 3 9 05 9 2 7 42 3 1 00 48 1 c
ATOM 19834 O GLU D1175 55 773 38 014 3 304 1 00 0 0 0

ATOM 19835 GLU D 75 54 4 35 902 3 803 1 00 3 2

ATOM 19836 CA GLU D1175 54 280 37 046 32 70 6 1 00 52 62 c
ATOM 1 8 37 C GLU D117 5 55 282 3 6 985 33 853 1 00 56 31 c
ATOM 19838 CB GLU D 75 52 853 37 139 33 249 1 00 0 0 9 c
ATOM 19839 CG GLU D117 5 51 80 6 37 505 32 193 1 00 48 52 c
ATOM 19840 CD GLU D117 5 50 415 37 696 32 790 1 00 50 84 c
ATOM 19841 O GLU D117 5 50 32 6 37 833 34 031 1 0 55 61 0

ATOM 19842 OE2 GLU D117 5 4 9 414 37 704 32 031 1 00 51 7 0

ATOM 19843 O LYS D117 6 8 867 3 6 54 6 35 488 1 00 68 67 0



ATOM 19844 LYS D117 6 55 605 35 784 34 318 1 00 57 32 N

ATOM 19845 CA LYS D117 6 56 657 35 636 3 3 7 1 00 56 81 C
ATOM 19846 C LYS D117 6 58 036 .3 6 003 34 774 1 0 64 76 C
ATOM 19847 CB LYS D117 6 56 698 3 209 35 873 1 00 0 32 c
ATOM 19848 N ASM D1177 8 292 35 710 . 3 505 I 00 64 74 N

ATOM 19849 CA AS D117 7 59 638 .35 903 3 978 1 0 66 3 C
ATOM 19850 c AS D1177 59 687 36 250 31 502 1 00 62 29 c
ATOM 8 1 0 ASM D1177 0 21 35 434 . 0 694 I 00 68 25 0
ATOM 19852 CB AS D1177 0 478 34 637 33 218 1 00 69 0 c
ATOM 19853 CG ASN D1177 61 666 34 896 3 124 1 00 76 60 c
ATOM 1 8 4 OD1 ASN D1177 62 643 3 540 .33 719 I 00 79 .3 9 0
ATOM 19855 N AS D1177 61 585 34 410 35 363 1 00 71 79 N
ATOM 19856 N PRO D 78 59 270 . 7 470 3 146 1 00 6 5 N
ATOM 19857 CA PRO D1178 59 122 37 876 29 739 1 00 58 12 c
ATOM 19858 C FRO D117 8 0 391 37 718 28 880 1 00 59 24 C
ATOM 19859 O PRO D117 8 0 293 .37 62 27 783 1 0 59 4 O
ATOM 198 60 CB PRO D1178 58 719 39 354 29 843 1 00 59 05 c
ATOM 861 CG PRO D1178 8 108 39 478 . 87 I 00 62 2 c
ATOM 19862 C PRO D117 8 58 865 .38 534 3 077 1 0 59 48 c
ATOM 19863 ILE D117 9 61 538 38 198 29 353 1 00 0 66 N

ATOM 864 CA. LE D117 9 2 768 38 130 28 57 I 00 58 4 C
ATOM 19865 C LE D1179 3 123 36 684 28 285 1 00 62 08 C
ATOM 19866 O ILE D117 9 63 374 36 307 27 138 1 00 4 38 O
ATOM 198 67 CB ILE D117 9 63 950 38 800 29 291 I 00 64 4 C
ATOM 19868 CGI ILE D1179 3 628 40 254 29 633 1 00 67 15 c
ATOM 8 CG2 ILE D 79 65 196 . 8 745 28 431 1 00 6 68 c
ATOM 19870 CD1 ILE D117 9 64 706 40 906 .30 516 I 00 74 0 c
ATOM 19871 ASP D1180 3 129 35 871 29 334 1 00 64 66 N
ATOM 19872 CA A P D 80 63 461 . 4 459 29 7 1 00 60 6 C
ATOM 19873 c ASP D1180 2 500 33 822 28 205 1 00 59 37 c
ATOM 19874 O ASP D1180 62 928 33 098 27 304 1 00 3 04 0
ATOM 19875 CB AS D1180 3 412 .33 757 30 568 1 0 69 41 c
ATOM 19876 CG ASP D1180 4 094 32 378 30 569 1 00 80 61 c
ATOM 19877 OD1 ASP D 80 65 6 32 8 29 867 I 00 8 0 0
ATOM 19878 OD2 AS D1180 3 6 3 467 31 289 1 0 79 5 0
ATOM 19879 PHE D1181 61 208 34 133 28 347 1 00 61 37 N

ATOM 19880 CA. PHE D 81 0 153 33 46 27 5 4 I 00 50 99 C
ATOM 19881 C PHE D1181 0 378 33 857 26 037 1 00 52 70 C
ATOM 19882 O PHE D 81 60 .300 . 2 963 25 189 1 00 55 57 0
ATOM 19883 CB PHE D 81 58 764 34 035 27 965 I 00 5 06 c
ATOM 19884 CG PHE D1181 57 621 33 444 27 175 1 00 50 25 c
ATOM 19885 CD2 PHE D 81 57 203 . 4 024 25 974 1 00 48 75 c
ATOM 19886 CD1 PHE D1181 56 971 32 314 27 622 1 00 48 76 c
ATOM 19887 CE2 PHE D1181 56 176 33 467 25 229 1 00 43 53 c
ATOM 19888 C P E D1181 5 935 3 759 26 886 1 0 47 4 c
ATOM 19889 C PHE D1181 55 536 32 340 25 693 1 00 48 12 c
ATOM 198 90 N LEU D1182 0 678 35 1 2 25 730 I 00 50 02 N
ATOM 198 91 CA LE D1182 0 866 .35 513 24 .34 0 1 0 57 08 C
ATOM 19892 c LEU D1182 62 239 3 113 23 797 1 00 8 40 c
ATOM 19893 0 LEU D1182 2 408 34 958 22 587 I 00 55 96 0
ATOM 19894 CB LEU D1182 0 673 37 024 24 180 1 00 57 45 c
ATOM 19895 CG LEU D1182 59 279 37 557 24 526 1 00 56 51 c
ATOM 1 8 6 CD1 LEU D 82 59 298 39 074 24 694 I 00 5 8 c
ATOM 19897 CD2 LEU D1182 58 307 37 162 23 468 1 00 50 81 c
ATOM 198 98 N GLU D 83 63 2 . 4 970 24 685 1 00 57 75 N

ATOM 19899 CA GLU D 83 64 532 34 490 24 275 I 00 57 58 C
ATOM 19900 C GLU D1183 4 366 33 086 23 707 1 00 55 42 C
ATOM 19901 O GLU D 83 64 945 . 2 74 22 680 1 00 8 96 O
ATOM 19902 CB GLU D1183 65 515 3 502 25 446 1 00 57 22 c
ATOM 19903 ALA D1184 3 508 32 30 24 343 1 00 5 26 N
ATOM 19904 CA ALA D1184 3 295 .30 92 5 23 934 1 0 49 84 C
ATOM 19905 c ALA D1184 2 568 30 783 22 598 1 00 58 19 c
ATOM 19906 O ALA D 84 62 7 29 760 2 937 I 00 65 7 0



ATOM 1 9 0 7 CB ALA D1 1 8 4 6 2 .. 5 3 6 3 0 . 1 8 4 2 5 . 0 1 1 1 .. 0 0 5 1 .. 8 0 c
ATOM 1 9 9 0 8 LYS D1 1 8 5 6 1 , 3 1 . 7 8 0 2 2 ., 1 9 9 1 ,. 0 0 5 7 .. 5 9
ATOM 1 9 9 0 9 CA LYS D1 1 8 5 6 1 .. 0 3 6 3 1 ., 6 8 5 2 0 . 9 3 7 1 ,. 0 0 5 3 ,. c
ATOM 1 9 9 1 0 c LYS D1 1 8 5 6 1 .. 9 3 8 3 2 . 0 4 0 1 9 . 7 5 9 1 .. 0 0 5 .. 6 8 c
ATOM 9 1 1 0 LYS D 8 5 6 1 ., 5 5 7 3 1 . 8 7 8 1 8 ., 5 9 3 1 ,. 0 0 4 9 ., 0 0 0
ATOM 1 9 9 1 2 CB LYS D1 1 8 5 5 .. 7 9 8 .32 ., 5 9 5 2 0 . 9 4 1 1 ,. 0 0 4 9 ,. 4 5 c
ATOM 1 9 9 1 3 CG LYS D1 1 8 5 5 8 .. 7 3 0 3 2 ., 2 1 0 2 1 . 9 6 6 1 ,. 0 0 5 1 ,. 9 0 c
ATOM 1 9 9 1 4 CD LYS D 8 5 5 7 ., 5 1 0 3 1 . 5 9 5 2 1 ., 302 1 ,. 0 0 4 8 .. 2 5 c
ATOM 1 9 9 1 5 CE LYS D1 1 8 5 5 6 .. 7 4 7 3 0 . 7 0 8 2 2 . 2 7 1 1 ,. 0 0 5 1 .. 8 5 c
ATOM 1 9 9 1 6 LYS D1 1 8 5 5 5 .. 6 8 5 2 9 ., 9 0 1 2 1 . 5 6 5 1 ,. 0 0 6 1 ,. 2 9
ATOM 1 9 9 1 7 O GLY D1 8 6 6 5 ., 1 7 7 3 4 . 8 4 2 1 8 ., 1 4 2 1 ,. 0 0 5 9 .. 5 9 O
ATOM 1 9 9 1 8 GLY D1 1 8 6 6 3 .. 1 3 1 3 2 . 5 3 7 2 0 . 0 7 1 1 ,. 0 0 5 6 .. 1 9
ATOM 1 9 9 1 9 CA GLY D 8 6 6 4 . 0 8 1 .32 ., 92 5 1 9 . 0 4 5 1 ,. 0 0 5 7 ,. 7 0 c
ATOM 1 9 9 2 0 c GLY D1 1 8 6 6 4 .. 3 7 8 3 4 . 4 1 3 1 8 . 9 7 6 1 .. 0 0 5 9 .. 7 4 c
ATOM 1 9 9 2 1 O TY D1 1 8 7 6 5 ., 4 7 0 3 6 . 4 8 8 2 1 ., 6 7 0 1 ,. 0 0 6 1 .. 7 7 0
ATOM 1 9 922 TY D1 1 8 7 6 3 .. 7 4 2 .3 5 ., 2 0 4 1 . 8 3 8 1 ,. 0 0 5 3 ,. 9 1
ATOM 1 9 9 2 3 CA TYR D1 1 8 7 6 3 .. 9 6 6 3 . 6 5 2 1 9 . 8 2 9 1 .. 0 0 5 9 .. 5 9 c
ATOM 1 9 9 2 4 C TYR D 8 7 6 5 ., 2 3 2 3 7 . 0 0 6 2 0 ., 5 8 6 1 ,. 0 0 5 7 .. 7 8 c
ATOM 1 9 2 5 CB TYR D1 1 8 7 6 2 .. 7 7 7 .3 7 ., 4 1 6 2 0 . 4 3 4 1 ,. 0 0 5 4 ,. 8 0 c
ATOM 1 9 9 2 6 CG TYR D1 1 8 7 6 1 .. 5 1 9 3 7 ., 3 5 0 1 9 . 6 0 5 1 ,. 0 0 5 5 ,. 2 2 c
ATOM 1 9 9 2 7 CD1 TYR D 8 7 6 1 ., 4 9 4 3 7 . 8 6 4 1 8 ., 3 1 ,. 0 0 5 6 .. 4 4 c
ATOM 1 9 9 2 8 CD2 TYR D1 1 8 7 6 0 . 3 5 1 3 6 . 7 9 6 2 0 . 1 1 9 1 ,. 0 0 5 0 .. 6 6 c
ATOM 1 9 9 2 9 CE1 TYR D1 1 8 7 6 0 .. 3 5 0 3 7 ., 8 1 1 7 . 5 4 5 1 ,. 0 0 4 6 ,. 2 8 c
ATOM 1 9 9 3 0 C 2 TYR D1 8 7 5 9 ., 2 0 0 3 6 . 7 4 7 1 9 ., 3 6 1 1 ,. 0 0 4 8 .. 3 7 c
ATOM 1 9 9 3 1 CZ TYR D1 1 8 7 5 9 . 2 1 4 3 7 . 2 5 6 1 8 . 0 7 1 1 ,. 0 0 4 8 .. 7 2 c
ATOM 1 9 9 3 2 OH TYR D 8 7 5 8 . 0 9 1 .3 7 ., 1 8 6 1 7 . .30 4 1 ,. 0 0 4 6 ,. 1 9 0
ATOM 1 9 9 3 3 O LYS D1 8 8 6 6 ., 7 3 6 4 0 . 6 1 8 2 0 ., 0 5 4 1 ,. 0 0 5 8 .. 8 9 0
ATOM 1 9 9 3 4 LYS D1 1 8 8 6 6 ., 0 3 3 3 7 . 8 9 8 2 0 ., 0 1 4 1 ,. 0 0 5 4 .. 8 1
ATOM 1 9 9 3 5 CA LYS D 8 8 6 7 . 2 5 9 .3 8 ., 3 4 5 2 0 . 6 6 2 1 ,. 0 0 6 3 ,. 2 6 c
ATOM 1 9 9 3 6 c LYS D1 1 8 8 6 7 . 2 6 2 3 9 . 8 5 8 2 0 . 8 7 8 1 .. 0 0 6 6 .. 0 3 c
ATOM 1 9 9 3 7 CB LYS D1 1 8 8 6 8 ., 4 8 9 3 7 . 9 3 8 1 9 ., 8 3 7 1 ,. 0 0 6 4 .. 0 1 c
ATOM 1 9 9 3 8 CG LYS D1 1 8 8 6 8 . 5 2 5 .3 6 ., 4 6 6 1 . 4 3 1 1 ,. 0 0 6 6 ,. c
ATOM 1 9 9 3 9 CD LYS D1 1 8 8 6 9 . 9 6 7 3 5 . 9 4 2 1 9 . 3 6 0 1 .. 0 0 7 5 .. 6 0 c
ATOM 1 9 9 4 0 CE LYS D 8 8 7 0 ., 1 3 4 . 7 6 1 1 8 ., 3 9 8 1 ,. 0 0 77 .. 0 3 c
ATOM 1 9 9 4 1 Z LYS D1 1 8 8 6 9 . 1 6 7 .3 3 ., 6 3 3 1 8 . 6 8 5 1 ,. 0 0 7 0 ,. 8 0
ATOM 1 9 9 4 2 O GLU D1 1 8 9 6 6 . 4 2 6 4 3 ., 3 3 5 2 1 . 5 5 6 1 ,. 0 0 6 7 ,. 2 8 0
ATOM 1 9 9 4 3 N GLU D 8 9 6 7 ., 8 7 3 4 0 . 2 7 9 2 1 ., 9 8 4 1 ,. 0 0 6 6 .. .3 3 N
ATOM 1 9 4 4 CA GLU D1 1 8 9 6 8 . 0 2 4 4 1 . 6 9 1 2 2 . 2 8 4 1 ,. 0 0 6 5 .. 1 8 c
ATOM 1 9 9 4 5 C GLU D 8 9 6 6 . 6 6 3 4 2 ., 3 6 9 2 2 . 2 6 9 1 ,. 0 0 6 5 ,. 9 5 c
ATOM 1 9 9 4 6 CB GLU D1 8 9 6 8 ., 9 8 3 4 2 . .34 0 2 1 ., 2 9 1 1 ,. 0 0 6 9 .. 7 9 c
ATOM 1 9 9 4 7 CG GLU D1 1 8 9 7 0 ., 3 8 9 4 1 .. 7 3 4 2 1 ., 3 4 5 1 ,. 0 0 7 4 .. 2 9 c
ATOM 1 9 9 4 8 CD GLU D 8 9 7 . .32 4 2 ., 2 5 8 2 0 . 2 6 1 1 ,. 0 0 7 3 ,. 7 5 c
ATOM 1 9 9 4 9 OE1 GLU D1 1 8 9 7 1 . 8 8 4 4 3 . 3 6 1 2 0 . 4 3 2 1 .. 0 0 8 0 .. 7 2 0
ATOM 1 9 9 5 0 OE2 GLU D1 1 8 9 7 1 ., 502 4 1 . 5 6 3 1 9 ., 2 4 1 1 ,. 0 0 7 4 .. 5 0 0
ATOM 1 9 5 1 VAL D1 1 9 0 6 5 . 7 5 7 4 1 ., 8 1 4 2 3 . 0 4 9 1 ,. 0 0 6 6 ,. 3 8
ATOM 1 9 9 5 2 CA VAL D1 1 9 0 6 4 . 4 0 4 2 . 3 7 1 2 3 . 1 8 8 1 .. 0 0 5 8 .. 9 3 c
ATOM 1 9 9 5 3 C VAL DU 9 0 6 4 ., 5 9 4 3 . 6 4 9 2 3 ., 9 9 8 1 ,. 0 0 6 8 .. 4 3 c
ATOM 1 9 5 4 O VAL D1 1 9 0 6 5 . 2 3 6 4 3 ., 7 1 1 2 4 . 9 9 8 1 ,. 0 0 7 2 ,. 3 8 0
ATOM 1 9 9 5 5 CB VAL D1 1 9 0 6 3 . 5 1 8 4 1 ., 3 8 9 2 3 . 8 7 5 1 ,. 0 0 6 1 ,. 6 8 c
ATOM 1 9 9 5 6 CGI VAL DU 9 0 6 2 ., 1 3 7 4 2 . 0 0 1 2 4 ., 0 6 8 1 ,. 0 0 6 .. 2 1 c
ATOM 1 9 9 5 7 CG2 VAL D1 1 9 0 6 3 . 4 7 3 4 0 . 0 7 8 2 3 . 0 8 1 1 ,. 0 0 6 0 .. 6 8 c
ATOM 1 9 9 5 8 LYS D1 1 9 1 6 3 . 7 9 8 4 4 ., 6 7 4 2 3 . 5 5 8 1 ,. 0 0 6 5 ,. 2 1
ATOM 1 9 9 5 9 CA LYS DU 9 1 6 3 ., 6 8 8 4 5 . 9 0 3 2 4 ., 3 2 3 1 ,. 0 0 6 6 .. 1 4 C
ATOM 1 9 9 6 0 C LYS D1 1 9 1 6 2 . 5 5 8 4 5 . 7 7 1 2 5 . 3 3 4 1 ,. 0 0 6 4 .. 4 9 C
ATOM 1 9 9 6 1 O LYS D 9 1 6 1 . 4 0 4 4 6 ., 0 5 8 2 5 . 0 2 1 ,. 0 0 6 1 ,. 1 4 0
ATOM 1 9 9 62 CB LYS DU 9 1 6 3 ., 4 4 9 4 7 . 0 9 8 2 3 ., 3 9 9 1 ,. 0 0 6 3 .. 5 0 c
ATOM 1 9 9 6 3 LYS D1 1 9 2 6 2 ., 902 4 5 . 3 3 3 2 6 ., 5 4 1 1 ,. 0 0 6 3 .. 5 4
ATOM 1 9 9 6 4 CA LYS D 9 2 6 1 . 92 3 4 5 ., 0 8 4 2 7 . 5 9 1 1 ,. 0 0 6 3 ,. 9 0 c
ATOM 1 9 9 6 5 c LYS D1 1 9 2 6 0 . 8 9 7 4 6 . 2 1 2 2 7 . 7 4 8 1 .. 0 0 6 1 .. 5 8 c
ATOM 1 9 9 6 6 O LYS D1 1 9 2 5 9 ., 7 1 1 4 5 . 9 4 0 2 7 ., 9 0 5 1 ,. 0 0 6 5 .. 3 0
ATOM 1 9 9 6 7 CB LYS D1 1 9 2 6 2 . 6 3 9 4 4 ., 8 3 3 2 8 . 92 6 1 ,. 0 0 6 6 ,. 8 0 c
ATOM 1 9 9 6 8 ASP D1 1 9 3 6 1 . 3 2 9 4 7 . 4 6 9 2 7 . 6 6 5 1 .. 0 0 6 4 .. 4 9
ATOM 1 9 9 6 9 CA. ASP DU 9 3 6 0 ., 4 1 5 4 8 . 6 0 8 2 7 ., 8 8 5 1 ,. 0 0 6 4 .. 1 7 C



ATOM 19970 c ASP D1193 59..396 48..806 26..753 1 ..00 66..47 c

ATOM 19971 0 ASP D1193 58,,578 49..735 26.,794 1 ,.00 68..7 0

ATOM 19972 CB A S D1193 61..215 49.,907 28..080 ,.00 60,.70 c

ATOM 19973 LEU D1194 59..446 47 ..940 25..744 1 ..00 59..03

ATOM 19974 CA. L D1194 58.,576 48. 059 24.,573 1 ,.00 59..61 C

ATOM 19975 C LE D1194 57..597 46.,887 24..402 1 ,.00 60,. C
ATOM 19976 O LEU D1194 56..836 46.,836 23..436 1 ,.00 63,.17 O

ATOM 19977 CB LEU D1194 59.,424 48. 195 23.,303 1 ,.00 56..75 c
ATOM 19978 CG LEU D1194 59..773 49..596 22.,803 1 ,.00 63.. 0 c

ATOM 19979 CD1 LEU D1194 60..491 50.,409 23..877 1 ,.00 67 ,. 2 c
ATOM 19980 CD2 LEU DU94 60.,587 4 ..539 21.,518 I ,.00 57 ..91 c

ATOM 19981 1LE D1195 57..629 45..933 25.,320 1 ,.00 60..05

ATOM 19982 CA LE D 95 56. 72 6 44 .,803 25. 22 7 1 ,.00 54 ,.63 c
ATOM 19983 c LE D1195 55..330 45..253 25.,628 1 ..00 55..58 c

ATOM 19984 O ILE D1195 55.,021 45..350 26.,810 1 ,.00 58..04 0
ATOM 19985 CB ILE D1195 57..170 43.,647 26..12 6 1 ,.00 5 ,.40 c

ATOM 19986 CGI ILE D1195 58..562 43 ..145 25..714 1 ..00 57 ..23 c

ATOM 19987 CG2 ILE DU95 56., 74 42 .517 26.,04 1 ,.00 48.,37 c

ATOM 19988 C ILE D1195 5 ..241 42.,268 26..750 1 ,.00 5 ,. 3 c
ATOM 19989 ILE D1196 54..479 45.,542 24 ..659 1 ,.00 48,.81 N

ATOM 19990 CA. ILE D 6 53.,151 46. 0 2 25 .,018 1 ,.00 52 ..90 c
ATOM 19991 C ILE D1196 52..115 44 .,907 24.,889 1 ,.00 47 ..36 c

ATOM 19992 O ILE D1196 51..978 44 .,286 23..840 1 ,.00 47 ,.77 0
ATOM 19993 CB ILE D 6 52.,738 47 ..228 24., 65 I ,.00 53..74 c

ATOM 19994 CGI ILE D1196 53..689 48..396 24.,442 1 ,.00 48..27 c
ATOM 19995 CG2 ILE D1196 51. 289 47 .,6 6 24 .443 1 ,.00 43 ,.90 c

ATOM 19996 CD1 ILE D 6 53.,6 6 4 ..500 23.,450 I ,.00 50..62 c
ATOM 19997 LYS D1197 51.,424 44 ..657 25.,996 1 ,.00 44 ..21

ATOM 19998 CA LYS D 97 50. 223 43.,831 26. 023 1 ,.00 48 ,.08 c
ATOM 19999 c LYS D1197 49..140 44 .,374 25.,069 1 ..00 49..53 c

ATOM 20000 O LYS D1197 48.,899 45..569 25.,017 1 ,.00 51 ..92 0
ATOM 20001 CB LYS D1197 4 ..663 43.,768 27 ..437 1 ,.00 44 ,.98 c

ATOM 20002 CG LYS D1197 49..274 42.,385 27..860 1 ..00 5 ..16 c

ATOM 20003 CD LYS DU97 48.,684 42 ..35 6 29.,268 1 ,.00 63..57 c

ATOM 20004 CE LYS D1197 47 ..243 42.,867 29..299 1 ,.00 57 ,.92 c
ATOM 20005 LYS D1197 46..514 42.,282 30..455 1 ,.00 65,.08 N

ATOM 20006 O LEU D1198 46.,396 4 .837 22.,691 1 ,.00 43..88 O
ATOM 20007 LEU D1198 48..503 43.,482 24.,328 1 ,.00 40..52

ATOM 20008 CA LEU D 98 47 .471 43.,835 23 ..394 1 ,.00 43 ,.10 c

ATOM 20009 C LEU D 8 46.,371 42 ..802 23.,442 I ,.00 45..34 c
ATOM 20010 CB LEU D1198 48.,019 43..941 21.,97 3 1 ,.00 44 ..16 c

ATOM 20011 CG LEU D 98 49. 058 45 .,04 2 .777 1 ,.00 44 ,.83 c
ATOM 20012 CD1 LEU D1198 49..807 44 .,886 20.,465 1 ..00 41 ..12 c

ATOM 20013 CD2 LEU D1198 48.,387 46. 417 21.,855 1 ,.00 51 ..40 c
ATOM 20014 O PP.0 D1199 43..699 43.,246 .250 1 ,.00 48,. 2 0

ATOM 20015 PRO D1199 45..38 43 .,002 24..327 1 ..00 47 ..14

ATOM 20016 CA. PRO D1199 44 .,206 42 .123 24.,298 1 ,.00 43..00 C

ATOM 20017 C PRO D1199 43...368 42.,360 23..039 1 ,.00 45,.26 c
ATOM 20018 CB PRO D1199 43..440 42.,520 25..548 1 ,.00 45,.25 c

ATOM 20019 CG PRO D1199 44 .,4 7 43. 385 26.,374 1 ,.00 43..92 c
ATOM 20020 CD PRO D1199 45..307 44 .,021 25.,389 1 ,.00 44 ..46 c

ATOM 20021 O LYS D1200 40..145 42.,72 9 23..830 1 ,.00 56,.51 0
ATOM 20022 N LYS D1200 42.,33 41 ..564 22.,818 I ,.00 41 ..47 N

ATOM 20023 CA LYS D1200 41 ..315 41 ..999 21.,872 1 ,.00 55..25 C
ATOM 20024 C LYS D1200 40. 404 42.,957 22 .664 1 ,.00 44 ,.94 C

ATOM 20025 CB LYS D1200 40.,562 40..795 21.,281 I ,.00 55..55 C
ATOM 20026 CG LYS D1200 39.,529 40..150 22.,190 1 ,.00 49.. 0 c

ATOM 20027 CD LYS D1200 38. 872 .38.,946 2 .520 1 ,.00 0 ,.10 c
ATOM 20028 CE LYS D1200 38..523 39.,203 20.,080 1 ..00 48..90 c

ATOM 20029 N Z LYS D1200 37.,530 38..196 19.,625 1 ,.00 53..14

ATOM 20030 TYR D1201 3 ..917 44 .,0 .112 1 ,.00 59,.28

ATOM 20031 CA TYR D1201 39..937 44 .,436 20..742 1 ..00 57 ..66 c

ATOM 20032 C TYR D1201 40.,743 45. 730 20.,712 1 ,.00 53..01 C



ATOM 20033 O TYR D1201 40 171 46 785 20 555 1 00 55 87 O

ATOM 20034 CB TYR D1201 38 497 44 671 20 277 1 00 51 45 C

ATOM 20035 CG TYR D1201 37 550 43 494 20 528 1 0 51 3 C

ATOM 20036 GDI TYR D1201 37 197 43 098 21 815 1 00 47 10 c
ATOM 20037 CD2 TYR D1201 .3 6 984 42 803 460 1 00 48 72 c
ATOM 20038 C TYR D1201 36 .341 42 021 025 1 0 47 0 c
ATOM 20039 CE2 TYR D1201 36 120 41 747 19 658 1 00 49 57 c
ATOM 20040 C TYR D1201 .35 803 4 .352 20 935 1 00 52 96 c
ATOM 20041 OH TYR D1201 34 943 40 281 21 088 1 00 55 42 0

ATOM 20042 SER D1202 42 056 45 636 20 912 1 00 54 90
ATOM 20043 CA SER D1202 42 901 46 809 21 030 1 00 49 55 C

ATOM 2004 C SER D1202 42 740 47 737 19 832 1 00 49 55 C
ATOM 20045 O SER D1202 42 639 47 286 18 682 1 00 0 24 O
ATOM 20046 CB SER D1202 44 365 46 397 21 195 1 00 44 93 c
ATOM 20047 OG SER D1202 44 604 45 976 22 521 1 00 42 23 0
ATOM 20048 LE D1203 42 724 49 036 20 1 1 0 47 79

ATOM 20049 CA LEU D1203 42 325 50 050 19 146 1 00 47 32 c
ATOM 20050 C L D1203 43 495 50 81 7 8 587 1 00 48 7 c
ATOM 20051 O LE D1203 44 .30 6 51 372 1 .341 1 0 51 50 0
ATOM 20052 CB LEU D1203 41 337 51 039 19 787 1 00 49 86 c
ATOM 20053 CG LEU D1203 40 796 52 150 8 879 1 00 42 87 c
ATOM 20054 CD1 LE D1203 39 975 51 535 17 772 1 00 46 99 c
ATOM 20055 CD2 LEU D1203 39 980 53 137 19 67 9 1 00 49 56 c
ATOM 20056 N PHE D1204 43 552 50 877 7 263 1 00 50 3 N

ATOM 20057 CA FHE D1204 44 575 51 638 1 558 1 00 54 21 c
ATOM 20058 C PHE D1204 43 975 2 667 1 591 1 00 57 33 c
ATOM 20059 O PHE D1204 43 000 5 .37 6 4 875 1 00 5 45 0
ATOM 20060 CB FHE D1204 45 490 50 704 1 770 1 00 5 55 c
ATOM 20061 CG PHE D1204 46 118 49 608 16 593 1 00 60 2 c
ATOM 20062 CD1 PHE D1204 47 387 49 779 17 136 1 00 5 35 c
ATOM 20063 CD2 FHE D1204 45 453 48 393 16 800 1 00 55 10 c
ATOM 20064 C P E D1204 47 977 48 781 17 874 1 0 53 88 c
ATOM 20065 CE2 PHE D1204 46 048 47 378 17 542 1 00 52 1 c
ATOM 20066 C PHE D1204 47 308 47 571 8 077 1 00 53 77 c
ATOM 20067 0 GL D1205 46 514 54 817 13 747 1 0 62 0
ATOM 20068 GLU D1205 44 565 53 858 15 545 1 00 2 05

ATOM 20069 CA. GLU D1205 44 224 54 802 4 484 1 00 54 .32 c
ATOM 20070 C GLU D1205 45 324 54 842 13 426 1 00 59 76 c
ATOM 20071 CB GLU D1205 43 980 56 210 1 034 1 00 57 84 c
ATOM 20072 CG GLU D1205 43 531 57 173 3 944 1 00 57 59 c
ATOM 20073 CD GLU D1205 43 081 58 516 14 473 1 00 59 48 c
ATOM 20074 O GLU D1205 42 801 59 417 13 637 1 00 63 7 0
ATOM 20075 OE2 GLU D1205 43 003 58 67 6 15 715 1 00 0 2 5 0

ATOM 20076 O LEU D1206 45 444 57 310 10 886 1 00 69 0
ATOM 20077 LEU D1206 44 921 54 888 1 162 1 0 56 8

ATOM 20078 CA LEU D1206 45 870 54 958 11 070 1 00 57 16 c
ATOM 20079 C LEU D120 6 45 696 56 265 0 292 1 00 56 42 c
ATOM 20080 CB LEU D1206 45 710 53 735 10 168 1 0 61 72 c
ATOM 20081 CG LEU D1206 45 524 52 435 10 953 1 00 8 28 c
ATOM 20082 CD1 LEU D120 6 44 076 5 969 0 917 1 00 57 22 c
ATOM 20083 CD2 LEU D1206 46 449 51 353 10 459 1 00 67 36 c
ATOM 20084 O GLU D1207 43 383 56 912 7 746 1 00 62 93 0
ATOM 20085 N GLU D1207 45 834 56 227 8 975 1 00 57 61 N

ATOM 20086 CA GLU D1207 45 684 57 449 8 181 1 00 0 48 c
ATOM 20087 C GLU D1207 44 208 7 802 7 975 1 00 62 35 c
ATOM 20088 CB GLU D1207 46 402 57 294 6 827 1 00 61 60 c
ATOM 20089 CG GLU D1207 45 535 56 823 5 651 1 00 59 53 c
ATOM 20090 CD GLU D1207 45 054 55 387 5 790 1 00 6 54 c
ATOM 20091 OE1 GLU D1207 44 330 54 902 4 893 1 00 98 0

ATOM 20092 OE2 GLU D1207 45 411 5 738 6 793 1 00 7 25 0
ATOM 20093 O A S D1208 40 .362 59 088 8 522 1 0 67 37 0

ATOM 20094 A S D1208 43 894 59 098 8 080 1 00 67 22

ATOM 20095 CA. ASM D1208 42 549 59 652 7 835 1 00 62 47 c



ATOM 20096 c AS D1208 1 509 59 318 8 876 1 00 0 51 c
ATOM 20097 CB ASM D1208 1 985 59 193 6 480 1 00 09 C
ATOM 20098 CG AS D1208 42 666 59 850 5 309 1 0 68 24 c
ATOM 20099 OD1 ASN D1208 42 888 61 058 5 301 1 00 67 80 0
ATOM 20 00 D2 ASN D1208 43 012 59 047 4 307 1 00 65 85 N
ATOM 20 0 O GLY D1209 39 574 57 015 11 787 1 0 55 20 0
ATOM 20102 GLY D1209 41 887 59 290 10 147 1 00 4 24 N
ATOM 20103 CA. GLY D120 9 40 963 58 868 1 184 1 00 58 26 C
ATOM 20104 C GLY D1209 40 455 57 436 11 040 1 00 57 21 C
ATOM 20105 O ARG D1210 41 942 54 842 11 930 1 00 0 49 O
ATOM 20106 N ARG D1210 40 985 56 689 10 076 1 00 54 34 N
ATOM 20107 CA ARG D1210 40 629 55 279 9 952 1 00 59 77 C
ATOM 20108 C ARG D1210 40 969 4 52 6 1 243 1 00 8 27 C
ATOM 20109 CB ARG D1210 1 338 54 642 8 764 1 00 58 72 c
ATOM 20110 CG ARG D1210 40 779 53 304 8 364 1 00 0 33 c
ATOM 20111 C ARG D1210 41 408 52 856 7 079 1 0 63 03 c
ATOM 20112 NE ARG D1210 42 864 52 908 7 175 1 00 5 36
ATOM 20113 C ARG D1210 43 656 5 838 7 171 1 00 65 66 C
ATOM 20114 ARG D1210 44 967 51 993 7 265 1 0 66 52

ATOM 20115 H2 ARG D1210 43 142 50 616 7 067 1 00 57 99 N
ATOM 20116 N LYS D1211 40 139 53 554 1 594 1 00 57 29 N
ATOM 20117 CA LYS D1211 40 352 52 800 12 817 1 00 56 52 C
ATOM 20118 c LYS D1211 40 235 51 289 12 586 1 00 0 05 c
ATOM 20119 0 LYS D1211 39 384 50 802 11 814 1 00 5 79 0
ATOM 20120 CB LYS D1211 39 383 53 286 13 900 1 00 52 87 c
ATOM 20121 CG LYS D121 39 858 4 603 14 545 1 00 3 72 c
ATOM 20122 CD LYS D1211 38 835 5 263 15 477 1 00 57 64 c
ATOM 20123 CE LYS D1211 39 421 56 531 16 118 1 00 61 0 c
ATOM 20124 Z LYS D121 38 821 56 867 17 454 1 00 62 32

ATOM 20125 ARG D1212 1 153 50 564 13 214 1 00 57 7

ATOM 20126 CA ARG D1212 1 102 49 113 13 255 1 00 50 87 C
ATOM 20127 C ARG D1212 41 179 48 658 14 696 1 0 50 83 C
ATOM 20128 O ARG D1212 1 919 49 218 15 500 1 00 50 88 0
ATOM 20129 CB ARG D1212 42 241 48 482 12 458 1 00 53 85 c
ATOM 20130 CG ARG D1212 42 248 48 785 10 993 1 0 54 78 c
ATOM 20131 CD ARG D1212 41 051 48 210 10 285 1 00 8 57 c
ATOM 20132 NE ARG D1212 40 417 49 233 9 448 1 00 65 76 N
ATOM 20133 CZ ARG D1212 40 163 49 067 8 161 1 00 62 80 c
ATOM 20134 ARG D1212 40 480 47 934 7 575 1 00 7 69
ATOM 20135 NH2 ARG D1212 39 612 50 023 7 458 1 00 61 94 N
ATOM 20136 N MET D1213 40 400 47 646 1 019 1 00 50 29 N
ATOM 20137 CA MET D1213 40 560 46 935 16 269 1 00 49 36 C
ATOM 20138 c ME D1213 1 244 45 572 16 055 1 00 47 52 c
ATOM 20139 O MET D1213 1 012 44 872 1 062 1 00 47 51 0
ATOM 20140 CB ME D1213 39 206 46 724 16 935 1 0 49 26 c
ATOM 20141 CG ME D1213 38 581 47 923 17 551 1 00 46 21 c
ATOM 20142 SD M D1213 37 02 3 47 443 18 322 1 00 46 92 s
ATOM 20143 CE ME D1213 36 281 46 545 16 954 1 0 39 c
ATOM 20144 LEU D1214 42 050 45 179 1 026 1 00 2 38 N
ATOM 20145 CA. LEU D1214 42 810 43 950 1 935 1 00 50 32 C
ATOM 2014 6 C LE D1214 1 967 42 765 17 376 1 00 51 85 C
ATOM 20147 O LEU D1214 41 591 42 681 18 534 1 00 53 58 O
ATOM 20148 CB LEU D1214 44 074 44 064 17 781 1 00 51 92 C
ATOM 2014 9 CG LEU D1214 45 102 42 941 17 713 1 00 61 7 c
ATOM 20150 GDI LEU D1214 45 925 43 076 16 453 1 00 8 99 c
ATOM 20151 CD2 LEU D1214 45 992 42 958 18 967 1 00 5 10 c
ATOM 20152 N ALA D1215 1 672 41 857 16 442 1 00 56 88 N
ATOM 20153 CA ALA D1215 40 899 40 645 16 728 1 00 57 45 C
ATOM 20154 c ALA D1215 1 793 39 460 17 096 1 00 5 70 c
ATOM 20155 O ALA D1215 1 387 38 560 17 831 1 00 53 84 0
ATOM 20156 CB ALA D1215 40 039 40 282 1 546 1 0 60 57 c
ATOM 20157 O SER D1216 45 336 40 119 15 716 1 00 67 35 0
ATOM 20158 N SER D1216 43 001 39 467 1 554 1 00 58 38 N



ATOM 20159 CA SER D1216 44 043 38 493 16 888 1 00 5 53 c
ATOM 20160 C SEP. D1216 45 347 39 050 16 340 1 00 7 56 c
ATOM 20161 CB SER D1216 43 757 .37 102 16 .300 1 0 61 2 9 c
ATOM 20162 OG SER D1216 44 270 36 996 14 988 1 00 20 0
ATOM 20163 O ALA D1217 48 776 39 037 3 865 1 00 68 99 0

ATOM 20164 N ALA D1217 46 460 .38 342 16 556 1 0 66 54 N
ATOM 20165 CA ALA D1217 47 751 38 781 16 024 1 00 61 46 c
ATOM 20166 C ALA D1217 47 785 38 668 4 494 1 00 7 .35 C
ATOM 20167 CB ALA D1217 48 887 37 986 1 644 1 00 61 22 c
ATOM 20168 O GLY D1218 44 776 37 710 10 904 1 00 78 12 0
ATOM 20169 N GLY D1218 46 694 38 162 13 908 1 00 66 19 N

ATOM 20170 CA GLY D1218 46 559 38 038 12 467 1 00 63 02 c
ATOM 20171 C GLY D1218 45 157 .38 303 1 9 1 00 73 3 c
ATOM 20172 GLU D1219 44 386 39 169 12 583 1 00 82 N

ATOM 2017 3 CA GLU D1219 43 091 39 613 12 061 1 00 64 3 C
ATOM 20174 C GL D1219 42 648 40 985 12 608 1 0 62 13 c
ATOM 20175 O GLU D1219 42 719 1 242 13 811 1 00 59 69 0
ATOM 2017 6 CB GLU D1219 42 02 6 38 577 2 362 1 00 65 74 c
ATOM 20177 CG GL D1219 40 883 .38 605 11 .390 1 0 71 02 c
ATOM 20178 CD GLU D1219 40 420 37 207 11 030 1 00 82 18 c
ATOM 2017 9 OE1 GLU D1219 .3 9 820 37 030 9 947 1 00 83 46 0
ATOM 20180 OE2 GLU D1219 40 666 36 282 11 837 1 00 88 59 0

ATOM 20181 LEU D1220 42 185 1 862 11 718 1 00 61 60 N
ATOM 20182 CA LEU D1220 41 712 43 191 12 116 1 00 53 41 C

ATOM 20183 C LEU D1220 40 208 43 328 12 011 1 00 52 79 C
ATOM 20184 O LEU D 20 39 585 42 706 1 159 1 00 54 75 O

ATOM 20185 CB LEU D1220 42 384 44 268 11 281 1 00 49 95 c
ATOM 20186 CG LEU D1220 43 856 44 481 11 651 1 00 0 40 c
ATOM 20187 GDI LEU D 20 44 450 45 619 10 847 1 00 58 18 c
ATOM 20188 CD2 LEU D1220 44 036 44 717 13 153 1 00 53 99 c
ATOM 20189 N GL D1221 39 642 44 131 12 910 1 00 30 N

ATOM 20190 CA GL D1221 38 223 44 505 12 894 1 0 48 47 C

ATOM 20191 c GLN D1221 38 059 46 001 12 652 1 00 51 00 c
ATOM 20192 0 GLN D 2 .38 954 46 784 2 945 1 00 49 28 0

ATOM 20193 CB GLN D1221 37 533 44 114 14 205 1 0 47 17 c
ATOM 20194 CG GLN D1221 37 031 42 672 1 209 1 00 51 2 c
ATOM 20195 CD GLN D 2 .3 6 281 42 287 5 480 1 00 54 8 c
ATOM 20196 OE1 GLN D1221 35 867 43 145 1 267 1 00 49 81 0
ATOM 20197 NE2 GLN D 2 36 096 40 984 1 680 1 00 52 4 N

ATOM 20198 N LYS D1222 .3 6 908 46 .383 12 104 1 00 54 57 N

ATOM 20199 CA LYS D1222 36 603 47 779 11 773 1 00 51 37 C

ATOM 20200 C LYS D 22 36 424 48 605 13 029 1 00 47 02 c
ATOM 20201 O LYS D1222 35 646 48 247 13 901 1 00 52 40 0

ATOM 20202 CB LYS D1222 3 341 47 862 10 912 1 00 47 19 c
ATOM 20203 CG LYS D1222 3 5 47 333 9 5 1 0 49 68 c
ATOM 20204 CD LYS D1222 34 236 47 461 8 714 1 00 61 03 c
ATOM 20205 CE LYS D1222 .33 317 46 263 8 873 1 00 58 92 c
ATOM 20206 N LYS D1222 31 895 46 705 8 661 1 0 61 57 N
ATOM 20207 O GLY D1223 36 359 52 64 6 15 168 1 00 51 15 O

ATOM 20208 N GLY D1223 .37 130 49 7 3 126 1 00 5 4 N
ATOM 20209 CA GLY D1223 37 040 50 525 1 330 1 00 53 51 C

ATOM 20210 c GLY D1223 36 332 51 865 1 214 1 00 2 48 c
ATOM 20211 0 ASM D1224 .32 917 52 .32 5 12 415 1 00 54 27 0

ATOM 20212 N ASN D1224 35 711 52 147 13 066 1 00 56 32 N
ATOM 20213 CA A. N D 24 35 007 3 431 1 876 1 00 50 23 C

ATOM 20214 C ASN D1224 .33 487 53 .303 12 912 1 00 53 22 C
ATOM 20215 CB ASN D1224 3 385 5 081 11 558 1 00 48 77 C

ATOM 202 CG A. N D 24 36 873 4 292 1 407 1 00 54 79 C
ATOM 20217 OD1 ASN D1224 37 563 53 496 10 753 1 00 52 38 O

ATOM 20218 D2 ASN D1224 37 375 55 381 11 97 9 1 00 48 66 N

ATOM 20219 O GLU D122 5 31 522 56 540 12 372 1 0 56 0 O

ATOM 20220 GLU D1225 32 850 5 308 13 495 1 00 50 16 N

ATOM 20221 CA. GLU D1225 .31 393 54 431 3 505 1 00 59 08 C



ATOM 2 0 2 2 2 c GLU D1 2 2 5 3 0 8 9 3 5 5 5 0 8 1 2 5 1 3 1 0 0 5 0 7 7 c
ATOM 2 0 2 2 3 CB GLU D1 2 2 5 3 0 9 1 7 5 4 7 5 3 1 4 9 1 8 1 0 0 5 4 3 C
ATOM 2 0 2 2 4 CG GLU D1 2 2 5 2 9 5 5 6 5 4 2 0 2 1 1 9 5 1 0 5 8 4 9 c
ATOM 2 0 2 2 5 CD GLU D1 2 2 5 2 9 5 6 4 5 2 7 3 3 1 5 5 5 6 1 0 0 5 3 6 5 c
ATOM 2 0 2 2 6 OE1 GLU D1 2 2 5 2 9 8 8 7 5 2 4 6 0 1 7 3 3 1 0 0 5 6 8 0
ATOM 2 0 2 2 7 OE2 GL D1 2 2 5 2 9 2 4 8 5 1 8 6 3 1 4 6 8 3 1 0 5 7 2 5 0
ATOM 2 0 2 2 8 O LEU D1 2 2 6 2 7 0 2 9 5 6 7 4 7 1 1 3 4 4 1 0 0 5 6 4 2 0
ATOM 2 0 2 2 9 N LEU D1 2 2 6 2 9 7 7 8 5 5 2 7 4 1 8 2 6 1 0 0 5 4 4 9 N
ATOM 2 0 2 3 0 CA LE D1 2 2 6 2 9 3 1 5 5 6 2 1 8 1 0 7 8 0 1 0 0 5 7 0 8 C
ATOM 2 0 2 3 1 c LEU D1 2 2 6 2 8 1 8 8 5 7 1 5 2 1 1 2 4 0 1 0 0 5 3 4 5 c
ATOM 2 0 2 3 2 CB LEU D1 2 2 6 2 8 8 6 9 5 4 4 8 9 5 2 4 1 0 0 5 7 0 3 c
ATOM 2 0 2 3 3 CG LEU D1 2 2 6 2 8 1 2 5 5 6 1 4 1 8 3 7 1 1 0 0 6 1 3 8 c
ATOM 2 0 2 3 4 GDI LEU D 2 6 2 8 7 4 6 7 4 8 0 8 0 0 8 1 0 0 6 3 0 8 c
ATOM 2 0 2 3 5 CD2 LEU D1 2 2 6 2 8 0 7 8 5 5 2 4 6 7 1 3 7 1 0 0 5 8 2 c
ATOM 2 0 2 3 6 O ALA D1 2 2 7 2 7 1 5 7 6 0 5 8 8 9 8 3 5 1 0 0 62 0 8 0
ATOM 2 0 2 3 7 ALA D1 2 2 7 2 8 5 3 8 5 8 4 0 7 1 1 5 7 1 0 5 4
ATOM 2 0 2 3 8 CA ALA D1 2 2 7 2 7 5 3 6 5 9 4 1 3 1 1 8 8 4 1 0 0 5 1 2 c
ATOM 2 0 2 3 9 C ALA D 2 2 7 2 6 7 5 9 8 0 4 1 0 6 6 5 1 0 0 5 0 0 c
ATOM 2 0 2 0 CB ALA D1 2 2 7 2 8 1 4 6 0 6 3 5 1 4 8 6 1 0 5 0 4 8 c
ATOM 2 0 2 4 1 O LEU D1 2 2 8 2 3 1 8 1 0 6 9 7 1 1 0 4 3 1 0 0 4 1 6 0
ATOM 2 0 2 4 2 N LEU D 2 2 8 2 5 5 2 3 5 9 2 2 4 1 0 5 4 2 1 0 0 6 3 N
ATOM 2 0 2 3 CA LEU D1 2 2 8 2 4 5 9 6 5 9 5 8 4 9 4 7 2 1 0 0 5 9 8 9 c
ATOM 2 0 2 4 4 c LEU D1 2 2 8 2 3 7 0 4 0 7 2 9 9 9 3 1 1 0 0 62 5 8 c
ATOM 2 0 2 4 5 CB LEU D1 2 2 8 2 3 7 4 4 5 8 3 8 9 9 0 7 8 1 0 0 5 7 4 1 c
ATOM 2 0 2 CG LEU D1 2 2 8 2 2 9 1 4 5 8 5 0 6 7 8 0 6 1 0 0 62 1 7 c
ATOM 2 0 2 4 7 GDI LEU D 2 8 2 3 8 0 7 8 3 1 5 6 5 9 8 1 0 0 62 1 4 c
ATOM 2 0 2 4 8 CD2 LEU D1 2 2 8 2 1 7 6 5 5 7 5 0 3 7 8 1 3 1 0 0 0 4 c
ATOM 2 0 2 4 9 FRO D1 2 2 9 2 3 5 2 8 6 1 7 5 5 9 0 8 4 1 0 0 4 4
ATOM 2 0 2 5 0 CA PRO D 2 9 2 2 62 9 2 8 6 3 9 4 3 6 1 0 0 62 C
ATOM 2 0 2 5 1 c PRO D1 2 2 9 2 1 2 3 9 6 2 3 8 3 9 8 7 0 1 0 0 0 8 4 c
ATOM 2 0 2 5 2 O FRO D1 2 2 9 2 0 7 0 5 6 1 4 4 3 9 2 8 2 1 0 0 0 8 2 0
ATOM 2 0 2 5 3 CB PRO D1 2 2 9 5 5 5 6 3 6 6 3 8 1 3 8 1 0 6 8 8 6 c
ATOM 2 0 2 5 4 CG PRO D1 2 2 9 2 3 8 6 9 3 3 7 1 7 4 4 9 1 0 0 3 c
ATOM 2 0 2 5 5 CD PRO D1 2 2 9 2 4 1 2 8 9 3 1 7 7 4 7 1 0 0 6 6 9 5 c
ATOM 2 0 2 5 SEP. D1 2 3 0 2 0 6 7 3 6 3 0 1 7 1 0 8 9 6 1 0 6 5 0 3
ATOM 2 0 2 5 7 CA SER D1 2 3 0 1 9 3 4 6 6 2 6 5 5 1 1 4 0 5 1 0 0 3 1 7 c
ATOM 2 0 2 5 8 C SER D1 2 3 0 8 2 6 5 2 6 8 3 1 0 3 2 9 1 0 0 6 8 9 8 c
ATOM 2 0 2 9 O SER D1 2 3 0 1 7 2 2 8 2 0 4 2 1 0 4 8 0 1 0 0 7 1 4 2 0
ATOM 2 0 2 6 0 CB SER D1 2 3 0 1 8 9 3 8 6 3 5 8 7 1 2 5 3 6 1 0 0 6 7 7 7 c
ATOM 2 0 2 6 1 OG SER D1 2 3 0 2 0 0 7 7 6 4 1 0 4 1 3 1 9 8 1 0 0 7 3 5 2 0
ATOM 2 0 2 62 LYS D1 2 3 1 1 8 502 6 3 4 2 6 9 2 5 0 1 0 0 7 0
ATOM 2 0 2 6 3 CA LYS D1 2 3 1 1 7 5 8 6 3 4 7 8 1 4 3 1 0 0 6 7 0 7 c
ATOM 2 0 2 6 4 c LYS D1 2 3 1 1 7 3 5 4 6 2 0 8 9 7 5 8 8 1 0 0 0 8 c
ATOM 2 0 2 6 5 O LYS D1 2 3 1 1 2 3 1 6 1 5 9 7 7 4 3 2 1 0 0 6 4 3 0
ATOM 2 0 2 6 6 CB LYS D1 2 3 1 1 8 0 6 0 6 4 3 7 6 7 0 2 0 1 0 7 2 9 9 c
ATOM 2 0 2 6 7 CG LYS D1 2 3 1 1 8 6 8 6 5 6 9 0 7 4 5 5 1 0 0 7 5 3 4 c
ATOM 2 0 2 6 8 CD LYS D1 2 3 1 1 5 0 4 6 6 2 4 3 6 2 9 9 1 0 0 7 0 9 8 c
ATOM 2 0 2 6 9 CE LYS D1 2 3 1 2 0 6 4 7 6 7 1 0 9 6 7 8 0 1 0 7 1 0 c
ATOM 2 0 2 7 0 LYS D1 2 3 1 2 1 6 4 9 7 2 5 9 5 6 9 1 1 0 0 7 8 1
ATOM 2 0 N TYR D1 2 3 2 1 8 4 7 9 4 6 5 7 2 8 2 1 0 0 7 0 6 N
ATOM 2 0 2 7 2 CA TYR D1 2 3 2 1 8 4 7 5 0 2 1 6 6 5 5 6 1 0 0 4 4 C
ATOM 2 0 2 7 3 c TYR D1 2 3 2 1 8 0 0 9 5 9 0 8 3 7 4 5 1 1 0 0 3 3 5 c
ATOM 2 0 2 7 4 0 TYR D1 2 3 2 1 7 4 3 3 5 8 1 0 6 6 9 8 4 1 0 0 6 7 7 4 0
ATOM 2 0 2 7 5 CB TYR D1 2 3 2 1 9 8 6 5 5 9 9 4 7 5 9 9 5 1 0 0 7 1 3 9 c
ATOM 2 0 2 7 6 CG TYR D 3 2 2 0 3 9 0 0 3 6 5 0 7 0 1 0 0 7 2 4 2 c
ATOM 2 0 2 7 7 GDI TYR D1 2 3 2 1 9 5 2 5 6 1 8 4 5 4 3 4 5 1 0 0 7 0 0 3 c
ATOM 2 0 2 7 8 CD2 TYR D1 2 3 2 2 1 7 5 2 6 1 2 4 7 4 92 6 1 0 0 7 0 4 0 c
ATOM 2 0 2 7 9 C TYR D 3 2 2 0 0 0 8 2 8 3 1 3 5 0 8 1 0 0 7 6 5 c
ATOM 2 0 2 8 0 CE2 TYR D1 2 3 2 2 2 2 4 1 6 2 2 2 3 4 0 9 6 1 0 0 7 1 5 4 c
ATOM 2 0 2 8 1 C TYR D1 2 3 2 2 1 3 6 9 6 3 0 1 5 3 3 8 6 1 0 0 7 3 5 0 c
ATOM 2 0 2 8 2 OH TYR D1 2 3 2 2 1 8 7 3 6 3 9 8 7 2 5 4 9 1 0 7 1 7 8 0
ATOM 2 0 2 8 3 VAL D1 2 3 3 1 8 2 3 9 5 9 2 2 8 8 7 4 7 1 0 0 5 5 9
ATOM 2 0 2 8 4 CA. VAL D1 2 3 3 1 7 8 5 7 5 8 1 4 9 6 9 4 1 0 0 6 3 9 3 c



ATOM 202 85 c VAL D1 2 3 3 1 6 3 4 9 5 8 1 6 8 9 8 4 1 1 0 0 5 2 8 c
ATOM 2 02 86 O VAL D1 2 3 3 1 7 3 2 5 7 1 1 2 9 7 5 0 1 0 0 O
ATOM 2 0 2 8 7 CB VAL D1 2 3 3 1 8 5 3 3 5 8 4 1 3 1 1 0 6 8 1 0 6 4 5 c
ATOM 202 88 CGI VAL D1 2 3 3 1 7 8 7 3 5 7 5 6 5 1 2 1 6 4 1 0 0 5 0 2 5 c
ATOM 2 0 89 CG VAL D1 2 3 3 2 0 0 2 2 5 8 1 2 3 0 9 7 1 0 0 6 3 9 7 c
ATOM 2 0 2 9 0 N AS D1 2 3 4 1 7 5 9 5 9 3 3 6 1 0 0 7 2 1 0 6 9 3 0 N
ATOM 202 91 CA AS D1 2 3 4 1 4 3 0 7 5 9 4 6 5 1 0 1 3 2 1 0 0 8 1 4 c
ATOM 2 0 2 92 C ASM D1 2 3 4 3 6 5 8 5 8 9 6 1 8 8 6 1 1 0 0 6 8 5 c
ATOM 2 0 2 9 3 O AS D1 2 3 4 1 2 6 6 0 5 8 236 8 8 8 8 1 0 0 6 7 0 4 0
ATOM 2 0 2 94 CB ASN D1 2 3 4 1 3 92 5 0 9 1 1 1 0 3 7 4 1 0 0 6 1 1 1 c
ATOM 2 0 2 5 CG ASN D1 2 3 4 1 3 8 5 1 6 1 236 1 1 8 3 6 1 0 0 7 0 6 4 c
ATOM 2 0 2 9 6 OD1 AS D1 2 3 4 1 3 0 6 0 4 4 8 1 2 6 7 5 1 0 0 6 9 2 4 0
ATOM 2 0 2 9 7 ND2 ASN D1 2 3 4 1 3 2 5 6 2 3 9 0 1 2 1 6 7 1 0 0 6 4 5 N
ATOM 202 98 PHE D1 2 3 5 1 4 2 6 5 5 9 3 3 3 7 7 4 4 1 0 0 6 8 7 1 N
ATOM 202 99 CA PHE D1 2 3 5 1 3 7 6 0 5 8 94 8 6 4 4 6 1 0 0 7 0 8 C
ATOM 2 0 3 0 0 C PHE D1 2 3 5 1 3 7 0 6 5 7 4 4 0 6 2 9 2 1 0 7 1 C
ATOM 2 0301 O PHE D1 2 3 5 1 2 7 0 4 5 6 9 0 3 5 8 2 5 1 0 0 7 4 9 1 O
ATOM 20302 CB PHE D1 2 3 5 4 6 4 5 9 5 5 7 5 3 3 9 1 0 0 7 94 c
ATOM 20303 CG P E D1 2 3 5 1 4 4 7 5 8 8 9 7 4 0 2 1 0 7 7 5 2 c
ATOM 20304 CD1 PHE D1 2 3 5 1 3 208 5 9 0 1 0 3 3 4 7 1 0 0 7 7 8 0 c
ATOM 20305 CD2 PHE D1 2 3 5 5 4 3 2 5 8 1 4 5 3 4 4 0 1 0 0 7 6 5 9 c
ATOM 20306 CE1 PHE D1 2 3 5 1 3 0 0 8 5 8 3 9 0 2 1 3 9 1 0 0 7 9 5 c
ATOM 20307 CE2 PHE D1 2 3 5 1 5 2 4 4 5 7 5 2 0 2 2 2 1 1 0 0 8 0 3 8 c
ATOM 2 0 3 0 8 C PHE D1 2 3 5 1 4 0 2 7 5 7 6 4 7 1 5 6 6 1 0 0 8 4 1 1 c
ATOM 20309 N LE D1 2 3 6 1 7 7 3 5 6 7 5 5 6 6 9 8 1 0 0 6 9 7 0 N
ATOM 20310 CA L D1 2 3 6 1 4 8 8 6 5 5 3 2 6 6 4 5 0 1 0 0 6 5 8 9 C
ATOM 20311 C L D1 2 3 6 1 3 9 7 1 5 4 5 2 3 7 3 7 1 1 0 0 6 6 0 1 c
ATOM 20312 O LEU D1 2 3 6 1 3 5 6 1 5 3 4 0 7 7 0 3 0 1 0 0 0 4 0
ATOM 20313 CB LEU D1 2 3 6 1 6 3 4 6 4 8 7 3 6 5 9 6 1 0 0 7 2 2 6 c
ATOM 2 0 3 1 4 CG LEU D1 2 3 6 1 7 298 5 5 1 1 3 5 4 1 1 1 0 0 7 3 2 c
ATOM 2 0 3 1 5 CD1 LEU D1 2 3 6 1 8 7 4 2 5 5 0 8 9 5 8 7 1 1 0 0 7 2 6 2 c
ATOM 2 0 3 1 6 CD2 LEU D1 2 3 6 1 7 1 0 1 5 4 1 0 4 4 2 7 5 1 0 6 8 2 8 c
ATOM 2 0 3 1 7 TYR D1 2 3 7 1 3 6 5 9 5 5 0 9 3 8 532 1 0 0 5 2 0 N
ATOM 2 0 3 1 8 CA. TYR D1 2 3 7 2 6 6 4 5 4 5 2 3 9 4 4 8 1 0 0 7 0 0 0 C
ATOM 2 0 3 1 9 C TYR D1 2 3 7 1 1 2 3 7 5 4 6 4 4 8 92 7 1 0 7 3 5 6 C
ATOM 2032 0 O TYR D1 2 3 7 1 0 4 5 1 5 3 7 0 2 9 02 9 1 0 0 7 7 7 0
ATOM 20321 CB TYR D1 2 3 7 2 7 2 8 5 5 2 0 1 0 8 1 0 0 7 4 8 c
ATOM 20322 CG TYR D1 2 3 7 1 1 7 8 5 5 4 5 9 1 1 1 8 2 7 1 0 0 7 3 8 3 c
ATOM 2032 3 CD2 TYR D1 2 3 7 1 0 5 2 9 5 5 1 4 3 1 2 0 7 0 1 0 0 7 6 2 0 c
ATOM 2032 4 CD1 TYR D1 2 3 7 1 2 1 5 1 5 3 4 5 8 1 2 5 4 1 1 0 0 7 3 4 6 c
ATOM 2032 5 CE2 TYR D1 2 3 7 9 6 6 5 5 4 582 1 3 0 0 9 1 0 0 7 8 8 7 c
ATOM 2032 6 C TYR D1 2 3 7 1 3 0 2 8 9 0 1 3 4 8 1 1 0 0 8 0 2 5 c
ATOM 2032 7 C TYR D1 2 3 7 1 0 058 5 3 4 5 2 1 3 7 1 4 1 0 0 8 3 7 2 c
ATOM 2032 8 OH TYR D1 2 3 7 9 2 1 7 5 2 8 7 7 1 4 6 5 1 1 0 0 7 9 8 7 0
ATOM 2 032 9 N LEU D1 2 3 8 1 0 8 9 1 5 5 8 1 5 8 4 0 3 1 0 6 9 8 3 N
ATOM 2 0 3 3 0 CA LEU D1 2 3 8 9 5 7 4 5 5 9 9 9 7 7 9 1 1 0 0 7 4 9 3 c
ATOM 20331 C LEU D1 2 3 8 9 4 6 2 5 5 209 6 4 8 6 1 0 0 7 5 49 c
ATOM 20332 O LEU D1 2 3 8 8 4 8 8 5 4 4 8 1 6 2 7 5 1 0 7 2 8 0
ATOM 20333 CB LEU D1 2 3 8 9 2 9 1 5 7 4 8 5 7 5 5 6 1 0 0 6 9 5 5 c
ATOM 20334 CG LEU D1 2 3 8 8 9 6 2 5 8 230 8 8 5 4 1 0 0 3 0 c
ATOM 20335 CD1 LEU D1 2 3 8 9 0 1 6 5 9 7 4 4 8 7 0 2 1 0 0 6 7 8 c
ATOM 20336 CD2 LEU D1 2 3 8 7 6 1 0 5 7 7 6 9 3 8 8 1 0 0 7 0 4 3 c
ATOM 20337 N ALA D1 2 3 9 1 0 4 8 2 5 3 5 6 3 9 1 0 0 7 3 1 1 N
ATOM 20338 CA ALA D1 2 3 9 1 0 4 6 4 5 4 6 6 5 4 3 3 1 0 0 7 0 7 0 C
ATOM 20339 C ALA D1 2 3 9 1 0 498 3 1 5 0 4 4 0 6 1 0 0 7 4 1 7 c
ATOM 20340 O ALA D1 2 3 9 1 0 2 5 2 5 2 4 8 3 3 4 0 7 1 0 0 7 8 8 2 0
ATOM 2 0 3 4 1 CB ALA D1 2 3 9 1 1 6 1 3 5 5 1 5 2 3 4 9 5 1 0 0 7 0 5 6 c
ATOM 20342 N SER D1 2 4 0 1 0 805 2 5 9 3 5 5 7 0 1 0 0 7 4 2 8 N
ATOM 20343 CA SER D1 2 4 0 1 0 8 5 7 5 1 1 3 7 5 6 8 7 1 0 0 8 3 7 9 c
ATOM 20344 C SER D1 2 4 0 9 6 5 8 5 0 5 9 1 6 4 5 1 1 0 0 8 4 7 5 C
ATOM 2 0 3 5 O SER D1 2 4 0 9 4 3 2 49 3 8 1 6 4 8 5 1 0 9 0 9 2 O
ATOM 2 0 3 4 6 CB SER D1 2 4 0 1 2 1 6 2 5 0 6 8 7 6 3 6 4 1 0 0 8 4 4 6 c
ATOM 2 0 3 4 7 OG SER D1 2 4 0 2 4 5 4 0 6 7 5 6 3 1 0 0 8 3 4 0 0



ATOM 2 0 3 4 8 O H S D1 2 4 1 6 .. 0 8 1 5 2 .. 8 1 6 7 .. 6 4 1 1 .. 0 0 9 0 .. 9 4 O

ATOM 2 0 3 4 9 HI S D1 2 4 1 8 ,, 8 9 1 5 1 .. 4 8 5 7 ., 0 5 9 1 ,. 0 0 8 1 .. 7 0 M

ATOM 2 0 3 5 0 CA H S D1 2 4 1 7 .. 7 4 7 5 1 ., 0 8 7 . 8 6 1 1 ,. 0 0 8 7 ,. 0 8 C
ATOM 2 0 3 5 1 c H S D1 2 4 1 6 .. 4 1 5 5 1 ., 6 6 0 7 ., 3 5 7 1 .. 0 0 9 3 .. 1 5 c
ATOM 2 0 3 52 CB HI S D1 2 4 7 ,, 9 6 5 5 1 . 4 9 4 9 ., 3 9 1 ,. 0 0 8 7 .. 3 4 c
ATOM 2 0 3 5 3 CG H S D1 2 4 1 8 .. 9 3 9 5 0 ., 6 2 9 0 . 0 6 0 1 ,. 0 0 8 5 ,, 7 5 c
ATOM 2 0 3 5 4 D1 H S D1 2 4 1 1 0 .. 2 5 1 5 0 ., 9 9 5 1 0 .. 2 7 3 1 ,. 0 0 8 3 ,. 0 8 M

ATOM 2 0 3 5 5 CD2 HI S D1 2 4 8 ,, 7 8 6 4 9 . 4 2 2 1 0 ., 6 5 4 1 ,. 0 0 8 2 .. 9 5 C
ATOM 2 0 3 5 6 CE1 HI S D1 2 4 1 1 0 .. 8 6 5 5 0 ., 0 5 0 1 0 ., 9 6 1 1 ,. 0 0 8 1 .. 9 9 C
ATOM 2 0 3 5 7 E 2 H S D1 2 4 1 9 .. 9 9 7 4 9 ., 0 8 4 1 1 .. 2 0 5 1 ,. 0 0 8 7 ,. 4 0 M
ATOM 2 0 3 8 O TYR D1 2 4 2 2 ., 4 5 3 4 .. 9 4 8 7 ,, 2 1 2 I ,. 0 0 0 .. 1 8 O
ATOM 2 0 3 5 9 N Y D1 2 4 2 5 .. 6 5 7 5 0 .. 8 5 5 6 ., 6 1 4 1 ,. 0 0 9 6 .. 1 9 M
ATOM 2 0 3 60 CA TYR D1 2 4 2 4 . 2 8 0 5 ., 2 6 . 2 7 6 1 ,. 0 0 9 5 ,. 4 7 C
ATOM 2 0 3 6 1 c TYR D1 2 4 2 3 .. 3 6 5 5 0 ., 7 5 8 7 ., 4 1 1 1 .. 0 0 9 9 .. 6 5 c

ATOM 2 0 3 62 CB TYR D1 2 4 2 3 ., 8 4 9 5 0 .. 582 4 ., 9 5 2 1 ,. 0 0 9 1 .. 4 1 c
ATOM 2 0 3 63 O GL D1 2 4 3 1 .. 0 7 2 5 2 ., 0 7 5 0 . 8 8 6 1 ,. 0 0 8 ,. 2 8 0
ATOM 2 0 3 6 4 GLU D1 2 4 3 3 .. 6 3 6 5 1 ., 2 7 8 8 ., 6 0 7 1 .. 0 0 9 5 .. 1 3 M
ATOM 2 0 3 6 5 CA. GLU D1 2 4 3 2 ., 8 7 4 5 0 . 9 3 1 9 ., 7 9 7 1 ,. 0 0 9 3 .. 7 7 C
ATOM 2 0 3 6 6 C GL D1 2 4 3 2 .. 1 8 7 5 2 ., 6 4 0 . .37 5 1 ,. 0 0 8 9 ,. 5 5 C
ATOM 2 0 3 6 7 CB GLU D1 2 4 3 3 .. 7 8 3 5 0 ., 2 8 7 1 0 .. 8 4 6 1 ,. 0 0 9 2 ,. 0 4 c
ATOM 2 0 3 6 8 N GLU D1 2 5 0 - 5 ., 0 9 4 5 6 . 7 4 3 8 ., 6 8 7 1 ,. 0 0 9 8 .. 0 0 M
ATOM 2 0 3 6 9 CA GLU D1 2 5 0 - 5 .. 0 2 5 5 7 ., 7 5 5 ., 7 3 2 1 ,. 0 0 9 6 .. 7 9 C
ATOM 2 0 3 7 0 c GLU D1 2 5 0 -- 4 .. 3 7 4 5 9 ., 0 3 6 9 .. 2 0 9 1 ,. 0 0 9 8 ,. 5 6 c
ATOM 2 0 3 7 1 0 GLU D1 2 5 0 - 3 ., 5 8 8 5 .. 002 8 ., 2 6 2 I ,. 0 0 9 6 .. 6 2 0
ATOM 2 0 3 7 2 CB GLU D1 2 5 0 - 4 .. 2 6 0 5 7 .. 2 2 3 1 0 ., 9 4 1 1 ,. 0 0 9 5 .. 9 3 c
ATOM 2 0 3 7 3 CG GLU D1 2 5 0 - 4 . 5 1 4 5 8 ., 0 0 9 2 . 2 0 8 1 ,. 0 0 1 0 0 ,. 9 2 c
ATOM 2 0 3 7 4 C GLU D1 2 5 0 - 3 ., 2 3 9 5 8 .. 4 9 7 1 2 ., 8 4 6 I ,. 0 0 0 .. 2 2 c
ATOM 2 037 5 OE1 GLU D1 2 5 0 - 2 ., 2 7 3 5 7 .. 7 0 7 1 2 ., 9 0 0 1 ,. 0 0 9 8 .. 6 8 0
ATOM 2 0 3 7 6 OE2 GLU D1 2 5 0 - 3 . 2 0 2 5 9 ., 6 6 9 1 3 . 2 8 5 1 ,. 0 0 1 0 3 ,. 1 5 0
ATOM 2 0 3 7 7 ASP D1 2 5 1 -- 4 ., 7 1 3 6 0 ., 1 6 3 9 ., 8 2 9 1 .. 0 0 9 8 .. 7 2 M

ATOM 2 0 3 7 8 CA ASP D1 2 5 1 - 4 ., 2 4 2 6 1 .. 4 6 9 9 ., 3 8 4 1 ,. 0 0 9 7 .. 0 c
ATOM 2 0 3 7 9 C AS D1 2 5 1 - 2 .. 7 2 9 6 1 ., 5 9 5 . 4 7 8 1 ,. 0 0 9 7 ,. 5 2 c
ATOM 2 0 3 8 0 O ASP D1 2 5 1 2 .. 0 7 4 6 1 ., 9 9 0 8 ., 5 1 5 1 .. 0 0 9 8 .. 0 2 0
ATOM 2 0 3 8 1 CB ASP D1 2 5 1 - 4 ., 9 0 3 6 2 . 5 7 9 1 0 ., 2 0 5 1 ,. 0 0 0 5 .. 5 6 c
ATOM 2 0 3 82 CG AS D1 2 5 1 - 6 .. .35 6 2 ., 2 6 2 0 . 5 5 9 1 ,. 0 0 1 0 9 ,. 7 3 c
ATOM 2 0 3 8 3 OD1 ASP D1 2 5 1 -- 6 .. 6 7 8 6 1 ., 0 6 6 1 0 . 7 4 1 1 ,. 0 0 1 0 2 ,. 2 6 0
ATOM 2 0 3 8 4 OD2 ASP D1 2 5 1 - 7 ., 1 5 9 6 3 . 2 3 1 0 ., 6 5 9 1 ,. 0 0 6 .. 6 7 0
ATOM 2 0 3 8 5 N A D1 2 5 2 - 2 ., 1 8 1 6 1 ., 2 6 4 1 0 ., 6 4 5 1 ,. 0 0 9 8 .. 7 2 M
ATOM 2 0 3 8 6 CA A.SM D1 2 5 2 - 0 . 7 4 3 6 1 ., 3 5 9 1 0 . 8 7 7 1 ,. 0 0 9 4 ,. 4 6 C
ATOM 2 0 3 8 7 C ASM D1 2 5 2 0 ., 0 4 9 6 0 .. 4 8 9 ., 9 7 0 I ,. 0 0 9 1 .. 0 3 c
ATOM 2 0 3 8 8 O ASM D1 2 5 2 ., 0 5 7 6 0 .. 8 1 4 9 ., 3 8 0 1 ,. 0 0 8 6 .. 9 3 0
ATOM 2 0 3 8 9 CB A.SM D1 2 5 2 - 0 . 4 2 5 6 1 ., 0 6 7 2 . 3 4 7 1 ,. 0 0 9 7 ,. 9 2 c
ATOM 2 0 3 90 GLU D1 2 5 3 -- 0 ., 4 3 2 5 9 ., 1 8 2 9 .. 8 4 7 1 .. 0 0 9 0 .. 9 7 M

ATOM 2 0 3 9 1 CA GLU D1 2 5 3 0 ., 2 3 9 5 8 .. 1 5 1 9 ., 0 5 9 1 ,. 0 0 8 9 .. 4 5 C
ATOM 2 0 3 92 C GLU D1 2 5 3 0 .. 2 2 4 5 8 ., 4 3 4 7 . 5 4 8 1 ,. 0 0 9 ,. 5 6 c
ATOM 2 0 3 93 O GLU D1 2 5 3 0 .. 8 8 7 5 7 ., 7 4 8 6 ., 7 7 5 1 .. 0 0 8 8 .. 2 1 0
ATOM 2 0 3 9 4 CB GLU D1 2 5 3 - 0 ., 3 9 4 5 6 . 7 8 2 9 ., 3 4 0 1 ,. 0 0 8 6 .. 8 0 c
ATOM 2 0 3 9 5 GL D1 2 5 4 - 0 .. 532 5 9 ., 4 4 3 7 . 1 2 8 1 ,. 0 0 9 5 ,. 2 6 M
ATOM 2 0 3 9 6 CA GLM D1 2 5 4 -- 0 .. 5 7 6 5 9 ., 8 2 9 5 .. 7 2 2 1 ,. 0 0 9 2 ,. 5 8 c
ATOM 2 0 3 9 7 C GLM D1 2 5 4 0 ., 4 9 1 6 0 . 8 8 8 5 ., 4 3 9 1 ,. 0 0 8 9 .. 5 3 c
ATOM 2 0 3 9 8 O GLM D1 2 5 4 1 ., 2 1 5 6 0 ., 7 9 5 4 ., 4 5 1 1 ,. 0 0 8 8 .. 0 0 0
ATOM 2 0 3 9 9 CB GLM D1 2 5 4 -- 1 .. 9 8 1 6 0 ., 3 3 7 5 .. 3 4 6 1 ,. 0 0 9 6 ,. 7 8 c
ATOM 2 0 4 0 0 CG GLM D1 2 5 4 - 2 ., 0 2 3 6 1 . 6 9 7 4 ., 6 3 7 I ,. 0 0 9 9 .. 9 8 c
ATOM 2 0 4 0 1 CD GLM D1 2 5 4 - 3 ., 4 2 0 6 2 ., 0 8 6 4 ., 1 6 5 1 ,. 0 0 1 0 4 .. 2 9 c
ATOM 2 0 4 0 2 OF.1 GLM D1 2 5 4 - 4 . 1 6 3 6 1 ., 2 6 0 3 . 6 3 0 1 ,. 0 0 9 7 ,. 4 3 0
ATOM 2 0 4 0 3 NE2 GLM D1 2 5 4 - 3 ., 7 8 0 6 3 . 352 4 ., 3 6 3 I ,. 0 0 1 0 6 .. 4 1 M
ATOM 2 0 4 0 4 LYS D1 2 5 5 0 ., 5 9 6 6 1 .. 8 7 1 ., 3 3 2 1 ,. 0 0 9 1 .. 3 1 M

ATOM 2 0 4 0 5 CA LYS D1 2 5 5 . 5 6 2 6 2 ., 9 6 3 6 . 2 2 5 1 ,. 0 0 8 8 ,. 7 2 C
ATOM 2 0 4 0 6 c LYS D1 2 5 5 2 ., 9 9 1 6 2 ., 4 2 1 6 ., 1 7 3 1 .. 0 0 9 1 .. 8 3 c

ATOM 2 0 4 0 7 O LYS D1 2 5 5 3 ., 9 1 9 6 3 .. 0 9 8 5 ., 7 2 1 1 ,. 0 0 9 2 .. 0 6 0
ATOM 2 0 4 0 8 CB LYS D1 2 5 5 1 .. .3 9 6 6 3 ., 9 0 8 7 . 4 5 1 ,. 0 0 8 5 ,. 5 2 c
ATOM 2 0 4 0 9 CG LYS D1 2 5 5 1 .. 6 2 6 6 5 ., 3 8 1 7 ., 1 2 5 1 .. 0 0 9 5 .. 0 8 c
ATOM 2 0 4 1 0 CD LYS D1 2 5 5 ., 5 4 8 6 6 . 1 8 9 8 ., 4 2 4 1 ,. 0 0 9 6 .. 8 3 c



ATOM 2 0 4 1 1 CE LYS D1 2 5 5 1 .. 2 5 5 6 7 .. 6 6 8 8 . 1 8 2 1 .. 0 0 9 5 .. 4 6 c
ATOM 2 0 4 1 2 NZ LYS D1 2 5 5 ., 2 5 1 6 8 . 4 4 1 9 ., 4 6 2 1 ,. 0 0 8 4 .. 4 3 N
ATOM 2 0 4 1 3 N GL D1 2 5 6 3 .. 1 4 3 6 1 ., 8 6 6 .. 6 4 8 ,. 0 0 8 9 ,. 8 7 N
ATOM 2 0 4 1 4 CA GLN D1 2 5 6 4 .. 4 3 0 6 0 . 5 0 3 6 .. 7 3 4 1 .. 0 0 8 8 .. 9 6 c
ATOM 2 0 4 1 5 C GLN D1 2 5 6 4 ,, 7 0 5 9 . 6 3 6 5 ., 5 0 9 ,. 0 0 8 7 .. 6 2 C
ATOM 2 0 4 1 6 O GL D1 2 5 6 5 .. 8 5 3 5 9 ., 5 2 7 5 .. 0 6 9 ,. 0 0 8 6 ,. 3 0 O
ATOM 2 0 4 1 7 CE GLN D1 2 5 6 4 .. 4 9 1 5 9 ., 6 5 2 8 .. 0 1 0 1 ,. 0 0 8 6 ,. 6 1 c
ATOM 2 0 4 1 8 CG GLN D1 2 5 6 4 ,, 6 6 5 6 0 . 4 7 0 9 ., 2 8 9 1 ,. 0 0 8 2 .. 8 7 c
ATOM 2 0 4 1 9 CD GLN D1 2 5 6 4 .. 5 5 5 5 9 . 6 3 0 1 0 . 5 4 5 1 ,. 0 0 8 1 .. 0 3 c
ATOM 2 0 4 2 0 OE1 GLN D1 2 5 6 4 .. 2 2 2 5 8 ., 4 4 9 1 0 .. 4 8 5 1 ,. 0 0 7 9 ,, 2 2 0
ATOM 2 0 4 2 1 NE2 GLN D1 2 5 6 4 ,, 8 3 3 6 0 .. 2 4 0 ., 6 9 4 I ,. 0 0 8 5 .. 7 8 N
ATOM 2 0 4 2 2 N LE D1 2 5 7 3 .. 6 8 1 5 9 .. 0 1 4 4 . 9 5 1 1 ,. 0 0 8 6 .. 3 7 N
ATOM 2 0 4 2 3 CA LEU D1 2 5 7 3 . 8 5 7 5 8 ., 4 0 5 3 . 6 4 5 1 ,. 0 0 8 6 ,. C
ATOM 2 0 4 2 4 c LEU D1 2 5 7 4 .. 1 2 2 5 9 . 5 2 5 2 . 6 3 1 1 .. 0 0 8 5 .. 4 0 c
ATOM 2 0 4 2 5 O LEU D1 2 5 7 4 ., 7 1 5 9 .. 302 ., 602 1 ,. 0 0 8 7 .. 0 2 0
ATOM 2 0 4 2 6 CB LEU D1 2 5 7 2 .. 6 4 3 5 7 ., 5 6 0 3 .. 2 5 4 1 ,. 0 0 8 6 ,. 7 5 c
ATOM 2 0 4 2 7 CG LEU D1 2 5 7 2 .. 7 9 2 5 6 . 0 3 8 3 .. 3 9 3 1 .. 0 0 8 9 .. 6 7 c
ATOM 2 0 4 2 8 CD1 LEU D1 2 5 7 ,, 4 3 9 5 5 . 3 4 2 3 ., 3 0 6 1 ,. 0 0 8 7 .. 5 2 c
ATOM 2 0 4 2 9 CD2 LEU D1 2 5 7 3 .. 7 5 1 5 5 ., 4 6 6 2 .. .34 0 1 ,. 0 0 9 0 ,. 6 4 c
ATOM 2 0 4 3 0 PHE D1 2 5 8 3 .. 6 8 6 6 0 ., 7 4 0 2 .. 9 5 3 1 ,. 0 0 8 7 ,. 8 8 N
ATOM 2 0 4 3 1 CA. PHE D1 2 5 8 3 ,, 92 2 6 1 . 8 9 6 2 ., 0 9 2 1 ,. 0 0 8 9 .. 2 3 C
ATOM 2 0 4 3 2 C PHE D1 2 5 8 5 . 3 9 5 6 2 . 2 6 8 2 . 0 0 7 1 ,. 0 0 8 6 .. 1 3 C
ATOM 2 0 4 3 3 O PHE D1 2 5 8 5 .. 9 8 0 6 2 ., 2 4 0 0 .. 92 7 1 ,. 0 0 8 6 ,. 0 5 O
ATOM 2 0 4 3 4 CB PHE D1 2 5 8 3 ,, 2 2 6 3 .. 1 0 4 2 ., 5 8 3 I ,. 0 0 92 .. 6 2 c
ATOM 2 0 4 3 5 N VAL D1 2 5 9 5 . 9 9 0 6 2 .. 6 1 8 3 . 1 4 6 1 ,. 0 0 8 9 .. 7 3 N
ATOM 2 0 4 3 6 CA VAL D1 2 5 9 7 . 3 9 1 6 3 ., 0 5 5 3 . 1 9 3 1 ,. 0 0 8 9 ,. 0 1 C
ATOM 2 0 4 3 7 C VAL D1 2 5 9 8 ,, 3 4 3 6 1 .. 9 8 5 2 ., 6 3 9 I ,. 0 0 8 2 .. 3 8 C
ATOM 2 0 4 3 8 O VAL D1 2 5 9 9 ,, 3 9 9 6 2 .. 3 0 4 2 ., 0 9 6 1 ,. 0 0 8 2 .. 9 2 O
ATOM 2 0 4 3 9 CB VAL D1 2 5 9 7 . 7 9 8 6 3 ., 4 3 9 4 . 632 1 ,. 0 0 8 6 ,. 7 4 c
ATOM 2 0 4 4 0 CGI VAL D1 2 5 9 7 . 5 4 7 6 2 . 2 8 6 5 . 5 7 1 1 .. 0 0 8 6 .. 9 2 c
ATOM 2 0 4 4 1 CG2 VAL D1 2 5 9 9 ,, 2 4 9 6 3 .. 9 0 7 4 ., 7 0 0 1 ,. 0 0 8 8 .. 6 2 c
ATOM 2 0 4 4 2 N GLU D1 2 6 0 7 .. 9 4 9 6 0 ., 7 2 2 2 .. 7 3 4 1 ,. 0 0 7 8 ,. 0 4 N
ATOM 2 0 4 4 3 CA GLU D1 2 6 0 8 .. 7 2 3 5 9 . 6 5 3 2 .. 1 1 9 1 .. 0 0 8 2 .. 3 2 c
ATOM 2 0 4 4 4 C GLU D1 2 6 0 8 ,, 8 4 0 5 9 . 8 4 9 0 ., 6 0 8 1 ,. 0 0 8 7 .. 2 7 C
ATOM 2 0 4 4 5 O GLU D1 2 6 0 .. 8 6 2 5 9 ., 5 3 0 .. 0 2 4 1 ,. 0 0 8 3 ,. 6 3 O
ATOM 2 0 4 4 6 CB GLU D1 2 6 0 8 .. 1 0 8 5 8 ., 2 8 5 2 .. 4 2 1 1 ,. 0 0 8 ,. 8 4 c
ATOM 2 0 4 4 7 N GLN D1 2 6 1 7 ,, 802 6 0 . 3 9 2 - 0 ., 0 3 0 1 ,. 0 0 8 9 .. 5 6 N
ATOM 2 0 4 4 8 CA GLN D1 2 6 1 7 . 8 7 4 6 0 .. 6 5 6 - 1 . 4 7 1 1 ,. 0 0 8 6 .. 0 6 C
ATOM 2 0 4 4 9 C GLN D1 2 6 1 8 . 6 0 5 6 1 ., 9 5 8 - . 7 4 4 1 ,. 0 0 8 4 ,. 4 3 C
ATOM 2 0 4 5 0 O GLN D1 2 6 1 9 ,, 2 1 7 6 2 .. 1 2 8 - 2 ., 7 9 5 I ,. 0 0 8 1 .. 7 2 O
ATOM 2 0 4 5 1 CB GLN D1 2 6 1 ., 4 8 7 6 0 .. 6 8 8 - 2 ., 1 0 6 1 ,. 0 0 8 6 .. 9 6 c
ATOM 2 0 4 5 2 CG GLN D1 2 6 1 5 . 9 5 5 9 ., 3 0 9 - 2 . 3 7 3 1 ,. 0 0 8 9 ,. 0 1 c
ATOM 2 0 4 5 3 CD GLN D1 2 6 1 5 . 2 6 8 5 8 . 7 1 1 -- 1 . 1 4 6 1 .. 0 0 8 9 .. 5 7 c
ATOM 2 0 4 5 4 OE1 GLN D1 2 6 1 5 ,, 7 0 7 5 7 .. 6 8 0 - 0 ., 6 3 3 1 ,. 0 0 9 1 .. 6 8 0
ATOM 2 0 4 5 5 NE2 GL D1 2 6 1 4 .. 2 4 5 9 ., 3 2 - 0 .. 6 6 1 1 ,. 0 0 8 6 ,. 4 5 N
ATOM 2 0 4 5 6 H S D1 2 6 2 8 .. 5 4 3 6 2 . 8 7 7 -- 0 .. 7 9 0 1 .. 0 0 8 4 .. 9 9 N
ATOM 2 0 4 5 7 CA. HI S D1 2 6 2 9 ,, 4 3 6 4 . 0 4 3 - 0 ., 8 1 0 1 ,. 0 0 8 5 .. 6 0 C
ATOM 2 0 4 5 8 C H S D1 2 6 2 0 .. 8 7 6 3 ., 6 0 - 0 .. .34 3 1 ,. 0 0 9 ,. 3 6 C
ATOM 2 0 4 5 9 O H S D1 2 6 2 1 1 .. 3 1 7 6 4 ., 0 4 7 0 .. 7 0 5 1 ,. 0 0 9 0 ,. 4 0 O
ATOM 2 0 4 6 0 CB HI S D1 2 6 2 8 ., 8 6 9 6 5 . 1 6 3 0 ., 0 9 0 1 ,. 0 0 8 6 .. 5 6 C
ATOM 2 0 4 6 1 CG I S D1 2 6 2 7 . 4 4 0 6 5 .. 5 4 4 - 0 . 1 7 9 1 ,. 0 0 92 .. 4 0 c
ATOM 2 0 4 62 D1 H S D1 2 6 2 6 .. 5 4 6 6 4 ., 7 2 2 -- 0 .. 8 3 4 1 ,. 0 0 8 9 ,. 8 1 N
ATOM 2 0 4 6 3 CD2 H S D1 2 6 2 6 ., 7 5 2 6 6 .. 6 7 1 0 ., 3 1 I ,. 0 0 9 0 .. 1 0 C
ATOM 2 0 4 6 4 CE1 I S D1 2 6 2 5 . 3 7 3 6 5 .. 3 2 6 - 0 . 9 1 9 1 ,. 0 0 8 8 .. 0 9 C
ATOM 2 0 4 6 5 NE 2 H D1 2 6 2 5 . 4 7 3 6 6 ., 5 - 0 . 3 4 5 1 ,. 0 0 8 6 ,. 2 0 N
ATOM 2 0 4 6 6 O LYS D1 2 6 3 1 3 ., 2 3 8 6 0 .. 6 1 1 - 2 ., 5 5 0 I ,. 0 0 7 6 .. 1 3 O
ATOM 2 0 4 6 7 N LYS D1 2 6 3 1 ., 4 3 8 6 2 .. 7 0 2 - 1 ., 1 0 7 1 ,. 0 0 8 5 .. 7 8 N
ATOM 2 0 4 6 8 CA LYS D1 2 6 3 2 . 7 5 7 6 2 ., 1 9 3 - 0 . 7 4 8 1 ,. 0 0 8 5 ,. 9 0 C
ATOM 2 0 4 6 9 c LYS D1 2 6 3 1 3 . 5 8 5 6 1 . 6 0 8 -- 1 . 9 1 0 1 .. 0 0 8 4 .. 0 5 c
ATOM 2 0 4 7 0 CB LYS D1 2 6 3 1 2 ., 6 1 7 6 1 . 1 4 7 0 ., 3 5 0 1 ,. 0 0 9 1 .. 5 5 c
ATOM 2 0 4 7 1 O H S D1 2 6 4 8 .. 0 4 6 6 1 ., 3 9 9 - 2 .. 8 0 0 1 ,. 0 0 7 7 ,. 7 3 0
ATOM 2 0 4 7 2 HI S D1 2 6 4 1 4 .. 7 0 9 6 2 . 2 7 4 2 .. 1 2 2 1 .. 0 0 8 3 .. 0 8 N
ATOM 2 0 4 7 3 CA. HI S D1 2 6 4 1 5 ., 7 8 6 1 . 9 8 6 - 3 ., 1 2 3 1 ,. 0 0 8 0 .. 0 6 C



ATOM 2 0 4 7 4 c H S D1 2 6 4 1 6 .. 8 9 7 6 1 .. 4 2 9 2 .. 3 4 3 1 .. 0 0 8 2 .. 1 7 c
ATOM 2 0 4 7 5 CB HI S D1 2 6 4 1 6 ,, 0 9 0 6 3 .. 2 7 2 - 3 ., 8 4 4 1 ,. 0 0 7 4 .. 2 4 C
ATOM 2 0 4 7 6 CG H S D1 2 6 4 6 .. 1 4 9 6 4 ., 4 5 2 - 2 .. 92 3 ,. 0 0 7 3 ,. 4 c
ATOM 2 0 4 7 7 ND1 H S D1 2 6 4 1 5 .. 0 3 7 6 4 . 9 4 1 2 .. 2 6 8 1 .. 0 0 7 5 .. 0 8
ATOM 2 0 4 7 8 CD2 HI S D1 2 6 4 1 7 ., 1 9 1 6 5 . 2 0 - 2 ., 5 0 5 1 ,. 0 0 7 6 .. 6 8 C
ATOM 2 0 4 7 9 C H S D1 2 6 4 5 .. 3 8 8 6 5 ., 9 5 8 - 1 .. 5 0 0 1 ,. 0 0 7 4 ,. 0 C
ATOM 2 0 4 8 0 E2 H S D1 2 6 4 1 6 .. 6 9 0 6 6 ., 1 4 3 -- 1 .. 62 8 1 ,. 0 0 7 3 ,. 9 9
ATOM 2 0 4 8 1 O TYR D1 2 6 5 1 9 ., 4 5 9 . 1 9 8 0 ., 1 0 6 1 ,. 0 0 7 6 .. 9 0 O
ATOM 2 0 4 8 2 TYR D1 2 6 5 1 6 .. 5 6 7 6 1 .. 0 1 7 - 1 . 1 2 7 1 ,. 0 0 8 3 .. 3 0
ATOM 2 0 4 8 3 CA TYR D1 2 6 5 1 7 .. 5 3 0 6 0 ., 6 4 6 -- 0 .. 1 0 5 1 ,. 0 0 8 0 ,. 6 4 c
ATOM 2 0 4 8 4 C TYR D1 2 6 5 1 8 ., 3 8 5 .. .37 6 - 0 ., 4 1 2 I ,. 0 0 7 6 .. 2 0 c
ATOM 2 0 4 8 5 CB TYR D1 2 6 5 1 6 .. 7 9 7 6 0 .. 5 0 4 1 . 2 2 7 1 ,. 0 0 7 7 .. 4 4 c
ATOM 2 0 4 8 6 CG TYR D1 2 6 5 1 6 . 4 9 2 6 1 ., 8 3 7 . 8 6 3 1 ,. 0 0 7 6 ,. 4 6 c
ATOM 2 0 4 8 7 CD1 TYR D1 2 6 5 1 6 .. 9 1 2 6 3 . 0 2 1 1 . 2 6 6 1 .. 0 0 7 6 .. 8 6 c
ATOM 2 0 4 8 8 CD2 TYR D1 2 6 5 1 5 ., 8 1 5 6 1 .. 9 1 6 3 ., 0 7 2 1 ,. 0 0 7 4 .. 4 4 c
ATOM 2 0 4 8 9 C TYR D1 2 6 5 6 .. 6 5 4 6 4 ., 2 4 6 1 .. 8 4 9 1 ,. 0 0 7 6 ,. 0 c
ATOM 2 0 4 9 0 CE2 TYR D1 2 6 5 1 5 .. 5 5 6 6 3 . 1 3 8 3 .. 6 6 2 1 .. 0 0 7 2 .. 1 7 c
ATOM 2 0 4 9 1 C TYR D1 2 6 5 1 5 ., 9 7 5 6 4 . .30 0 3 ., 0 4 5 1 ,. 0 0 73 .. 6 3 c
ATOM 2 0 4 92 OH TYR D1 2 6 5 5 .. 7 2 2 6 5 ., 5 2 0 3 .. 6 3 3 1 ,. 0 0 7 7 ,. 6 2 0
ATOM 2 0 4 9 3 LEU D1 2 6 6 1 7 .. 7 5 6 5 8 ., 5 1 1 -- 1 .. 2 5 3 1 ,. 0 0 7 4 ,. 4 0
ATOM 2 0 4 9 4 CA. L D1 2 6 6 1 8 ., 3 9 1 5 7 . 2 6 4 - . ., 6 6 9 1 ,. 0 0 7 1 .. 7 2 c
ATOM 2 0 4 9 5 C LE D1 2 6 6 1 9 .. 7 7 4 5 7 . 5 3 0 - 2 . 2 5 8 1 ,. 0 0 7 6 .. 7 5 c
ATOM 2 0 4 9 6 O LEU D1 2 6 6 2 0 .. 7 5 3 5 6 ., 8 9 3 -- 1 .. 882 1 ,. 0 0 7 5 ,. 1 7 0
ATOM 2 0 4 9 7 CB LEU D1 2 6 6 1 7 ., 5 2 6 5 6 .. 5 3 6 - 2 ., 7 0 0 I ,. 0 0 7 0 .. c
ATOM 2 0 4 9 8 CG LEU D1 2 6 6 1 6 .. 2 9 6 5 5 .. 7 1 3 - 2 . 3 1 2 1 ,. 0 0 7 1 .. 9 8 c
ATOM 2 0 4 9 9 GDI LEU D1 2 6 6 1 6 . 6 6 8 5 4 ., 2 6 1 - 2 . 1 1 ,. 0 0 7 4 ,. 0 9 c
ATOM 2 0 5 0 0 CD2 LEU D1 2 6 6 1 5 ., 62 2 5 6 .. 2 4 3 - ., 0 7 2 I ,. 0 0 7 3 .. 5 7 c
ATOM 2 0 5 0 1 ASP D1 2 6 7 1 9 ., 8 3 7 5 8 .. 4 6 6 - 3 ., 1 9 8 1 ,. 0 0 7 6 .. 7 5
ATOM 2 0 5 0 2 CA A P D1 2 6 7 . 1 0 0 5 8 ., 9 4 6 - 3 . 7 4 1 ,. 0 0 7 9 ,. 4 7 C
ATOM 2 0 5 0 3 c ASP D1 2 6 7 2 2 .. 0 3 3 5 9 . 3 8 3 2 . 62 3 1 .. 0 0 7 8 .. 5 8 c
ATOM 2 0 5 0 4 O ASP D1 2 6 7 2 3 ., 2 1 2 5 9 .. 0 4 3 - 2 ., 6 0 0 1 ,. 0 0 7 3 .. 4 9 0
ATOM 2 0 5 0 5 CB AS D1 2 6 7 2 0 .. 8 7 5 6 0 ., 3 7 - 4 .. 6 8 3 1 ,. 0 0 8 1 ,. 5 5 c
ATOM 2 0 5 0 6 CG ASP D1 2 6 7 2 0 . 3 6 0 5 9 . 7 2 9 -- 6 .. 0 4 1 1 .. 0 0 8 5 .. 4 1 c
ATOM 2 0 5 0 7 OD1 ASP D1 2 6 7 2 0 ., 6 4 2 5 8 . 5 8 8 - 6 ., 4 7 5 1 ,. 0 0 8 2 .. 2 9 0
ATOM 2 0 5 0 8 OD2 AS D1 2 6 7 .. 6 8 3 6 0 ., 5 7 0 - 6 .. 6 7 7 1 ,. 0 0 8 6 ,. 5 5 0
ATOM 2 0 5 0 9 GLU D1 2 6 8 2 1 .. 4 8 2 6 0 ., 1 5 2 -- 1 .. 6 9 6 1 ,. 0 0 7 6 ,. 5 0
ATOM 2 0 5 1 0 CA. GLU D1 2 6 8 2 2 ., 2 8 8 6 0 . 8 2 0 - 0 ., 6 9 0 1 ,. 0 0 8 0 .. 7 C
ATOM 2 0 5 1 1 C GLU D1 2 6 8 2 2 . 8 2 8 5 9 . 8 6 9 0 . 3 9 7 1 ,. 0 0 7 8 .. 3 6 C
ATOM 2 0 5 1 2 O GLU D1 2 6 8 2 3 . 9 7 9 6 0 ., 0 0 9 0 . 8 1 7 1 ,. 0 0 7 5 ,. 7 8 0
ATOM 2 0 5 1 3 CB GLU D1 2 6 8 2 1 ., 4 7 5 6 1 .. 9 6 6 - 0 ., 0 7 4 I ,. 0 0 7 7 .. 2 8 c
ATOM 2 0 5 1 4 CG GLU D1 2 6 8 2 0 ., 8 9 5 6 2 .. 8 9 0 - ., 1 4 5 1 ,. 0 0 8 0 .. 9 7 c
ATOM 2 0 5 1 5 CD GLU D1 2 6 8 2 0 . 4 4 8 6 4 ., 2 3 9 - 0 . 6 1 8 1 ,. 0 0 8 1 ,. 3 1 c
ATOM 2 0 5 1 6 OE1 GLU D1 2 6 8 2 0 . 8 9 4 6 5 . 2 6 2 -- 1 . 1 7 8 1 .. 0 0 8 5 .. 4 8 0
ATOM 2 0 5 1 7 OE2 GLU D1 2 6 8 1 9 ., 6 4 2 6 4 .. 2 8 1 0 ., 3 3 7 1 ,. 0 0 8 3 .. 0 8 0
ATOM 2 0 5 1 8 LE D1 2 6 9 . 0 2 5 5 8 ., 9 0 0 .. 8 3 9 1 ,. 0 0 7 3 ,. 8 9
ATOM 2 0 5 1 9 CA LE D1 2 6 9 2 2 .. 4 8 9 5 7 . 9 8 8 1 .. 8 7 5 1 .. 0 0 7 2 .. 9 8 c
ATOM 2 0 5 2 0 C ILE D1 2 6 9 2 3 ., 4 7 2 5 7 . 0 0 9 ., 2 6 9 1 ,. 0 0 73 .. .3 5 c
ATOM 2 052 1 O ILE D1 2 6 9 2 4 .. .31 5 5 6 ., 4 7 0 1 .. 9 6 4 1 ,. 0 0 7 4 ,. 2 0
ATOM 2 0522 CB ILE D1 2 6 9 2 1 .. 3 4 2 5 7 ., 2 2 1 2 .. 5 5 7 1 ,. 0 0 7 2 ,. 3 3 c
ATOM 2 0 5 2 3 CGI ILE D1 2 6 9 2 0 ., 6 9 5 5 6 . 2 4 5 ., 5 7 8 1 ,. 0 0 77 .. 2 1 c
ATOM 2 052 4 CG2 ILE D1 2 6 9 2 0 . 3 2 3 5 8 . 1 8 4 3 . 1 2 5 1 ,. 0 0 6 9 .. 3 1 c
ATOM 2 052 5 CD1 ILE D1 2 6 9 1 9 .. 2 6 1 5 5 ., 8 9 6 1 .. 92 8 1 ,. 0 0 8 ,. 9 9 c
ATOM 2 052 6 N ILE D1 2 7 0 2 3 ., 3 6 3 5 6 .. 7 8 5 - 0 ., 0 3 4 I ,. 0 0 7 4 .. 4 4 N
ATOM 2 052 7 CA ILE D1 2 7 0 2 4 . 3 4 1 5 5 .. 982 - 0 . 7 4 3 1 ,. 0 0 7 1 .. 0 2 c
ATOM 2 052 8 C ILE D1 2 7 0 2 5 . 6 3 7 5 6 ., 7 8 2 - 0 . 8 3 4 1 ,. 0 0 7 ,. 7 7 c
ATOM 2 052 9 O ILE D1 2 7 0 2 6 ., 7 3 1 5 6 .. 2 4 0 - 0 ., 7 1 7 I ,. 0 0 7 0 .. 5 5 0
ATOM 2 0 5 3 0 CB ILE D1 2 7 0 2 3 ., 8 3 9 5 5 .. 5 8 7 - 2 ., 1 4 5 1 ,. 0 0 7 0 .. 5 4 c
ATOM 2 0 5 3 1 CGI ILE D1 2 7 0 2 2 . 7 6 6 5 4 ., 5 0 1 - 2 . 0 5 0 1 ,. 0 0 7 ,. 1 8 c
ATOM 2 0 5 3 2 CG2 ILE D1 2 7 0 2 4 . 9 7 4 5 5 . 1 0 7 -- 3 . 0 2 3 1 .. 0 0 7 1 .. 2 8 c
ATOM 2 0 5 3 3 CD1 ILE D1 2 7 0 2 3 ., 2 4 0 5 3 .. 1 9 9 - ., 4 9 0 1 ,. 0 0 7 5 .. 5 5 c
ATOM 2 0 5 3 4 GLU D1 2 7 1 2 .. 5 0 3 5 8 ., 0 8 6 - 1 .. 0 2 9 1 ,. 0 0 7 6 ,. 4 4
ATOM 2 0 5 3 5 CA GLU D1 2 7 1 2 6 .. 6 6 3 5 8 . 9 6 2 -- 1 .. 1 0 1 1 .. 0 0 7 4 .. 6 9 c
ATOM 2 0 5 3 6 C GLU D1 2 7 2 7 ., 3 7 9 5 8 . 9 8 3 0 ., 2 4 2 1 ,. 0 0 7 2 .. 6 1 c



ATOM 20537 O GLU D1271 28..608 58..992 0 .295 1 ..00 74 ..74 O

ATOM 20538 CB GLU D1271 26,,256 60..384 - .,516 1 ,.00 73..67 C
ATOM 20539 CG GL D1271 2 ..823 60.,52 6 -2 ..977 1 ,.00 83,,64 C
ATOM 20540 CD GLU D1271 26..887 60..058 --3..971 1 ..00 86..80 c
ATOM 20541 OE1 GLU D1271 26.,510 59. 542 -5 .,049 1 ,.00 93..45 0

ATOM 20542 OE2 GL D1271 28..094 60.,218 -3..681 1 ,.00 79,,27 0
ATOM 20543 GLN D1272 26..597 59.,000 1 ..319 1 ,.00 68,.90 N
ATOM 20544 CA. GLN D127 2 27., 21 58. 926 2 .,678 1 ,.00 69..60 C
ATOM 20545 C GLN D1272 27..92 0 57. 641 2 ..911 1 ,.00 68..05 C
ATOM 20546 O GLN D1272 29..053 57.,678 3 ..381 1 ,.00 63,.68 O
ATOM 20547 CB GLN D1272 25.,982 58..994 3 .,682 I ,.00 67 ..85 C
ATOM 20548 CG GLN D1272 25..264 60..290 3 ..714 1 ,.00 67 ..13 c
ATOM 20549 CD GLN D1272 25. 980 61.,333 4 .534 1 ,.00 68 ,.21 c
ATOM 20550 OE1 GLN D1272 26..487 61..052 5 .617 1 ..00 68..66 0
ATOM 20551 NE2 GLN D1272 26.,021 62..549 4 .,022 1 ,.00 66..87 N
ATOM 20552 N LE D127 3 27 ..297 56.,515 2 ..574 1 ,.00 66,,57 N
ATOM 20553 CA LE D1273 27..875 55..181 2 ..723 1 ..00 64 ..90 c
ATOM 20554 C ILE D127 3 29.,178 55. 038 .,948 1 ,.00 69..74 C
ATOM 20555 O ILE D127 3 30..190 54.,58 2 ..482 1 ,.00 66,, 3 O
ATOM 20556 CB ILE D1273 26..872 54.,092 2 ..252 1 ,.00 62 ,.03 c
ATOM 20557 CGI ILE D127 3 25 .,764 53. 896 3 .,290 1 ,.00 65.. 7 c
ATOM 20558 CG2 ILE D1273 27..575 52. 775 1 .989 1 ,.00 63..98 c
ATOM 20559 CD1 ILE D1273 24 ..525 53.,221 2 ..752 1 ,.00 62 ,.92 c
ATOM 20560 N SER D1274 29., 44 55..448 0 .,688 I ,.00 70..16 N
ATOM 20561 CA SE . D1274 30..275 55..297 -0..215 1 ,.00 70..88 C
ATOM 20562 C SER D1274 31. 489 56.,133 0 .191 1 ,.00 69 ,.01 c
ATOM 20563 O SER D1274 32.,62 6 55..667 0 ., 17 I ,.00 68..26 0
ATOM 20564 CB SER D1274 29.,845 55..660 - .,638 1 ,.00 72 ..68 c
ATOM 20565 OG SER D1274 30. 974 55.,87 -2 .467 1 ,.00 78 ,.82 0
ATOM 20566 GLU D1275 31..230 57..370 0 .602 1 ..00 72 ..70 N

ATOM 20567 CA GLU D1275 32.,261 58..323 .,014 1 ,.00 67 ..35 c
ATOM 20568 C GLU D127 5 33..012 57.,803 2 ..231 1 ,.00 70,,09 c
ATOM 20569 O GLU D1275 34. 239 57..770 2 ..258 1 ..00 73..53 0
ATOM 20570 CB GLU D127 5 31.,615 59. 673 .,301 1 ,.00 68..96 c
ATOM 20571 CG GLU D127 5 32..488 60.,703 1 ..980 1 ,.00 82 ,,59 c
ATOM 20572 CD GLU D1275 31. 742 62.,022 2 ..231 1 ,.00 89,.14 c
ATOM 20573 O GLU D127 5 30.,7 9 62. 283 .,550 1 ,.00 86..53 0
ATOM 20574 OE2 GLU D1275 32..182 62. 794 3 ..115 1 ,.00 93..83 0
ATOM 20575 N PHE D1276 32. 245 57 .,380 3 .224 1 ,.00 69 ,.57 N
ATOM 20576 CA P E D1276 32.,756 56..782 4 .,445 I ,.00 64 ..38 C
ATOM 20577 C PHE D127 6 33.,571 55..552 4 .,125 1 ,.00 67 ..37 C
ATOM 20578 O PHE D1276 34. 654 55.,338 4 .662 1 ,.00 64 ,.93 0
ATOM 20579 CB PHE D1276 31. 584 56..416 5 .351 1 ..00 62 ..94 c
ATOM 20580 CG PHE D127 6 31.,978 55..81 .,660 1 ,.00 61 ..45 c
ATOM 20581 CD2 P E D1276 31..892 54.,449 6 ..860 1 ,.00 54 ,,43 c
ATOM 20582 CD1 PHE D1276 32..388 56..616 7 ..712 1 ..00 60..62 c
ATOM 20583 CE PHE D127 6 32.,228 53. 887 8 .,077 1 ,.00 52 ..20 c
ATOM 20584 C P E D1276 32..731 56.,057 8 ..930 1 ,.00 57 ,.88 c
ATOM 20585 C PHE D1276 32..647 54.,681 9 ..106 1 ,.00 53,.57 c
ATOM 20586 N SER D127 7 33.,017 54. 755 3 .,225 1 ,.00 68..09 N
ATOM 20587 CA SER D1277 33..546 53. 450 2 .896 1 ,.00 63..85 c
ATOM 20588 c SER D1277 34..936 53.,599 2 ..303 1 ,.00 7 ,.05 c
ATOM 20589 0 SER D1277 35.,858 52..840 2 .,628 I ,.00 70..74 0
ATOM 20590 CB SER D1277 32..601 52..738 1 ..923 1 ,.00 64 ..19 c
ATOM 20591 OG SER D1277 32. 871 5 .,360 .823 1 ,.00 68 ,. 4 0
ATOM 20592 N LYS D1278 35.,087 54..602 .,445 I ,.00 74 ..31 N
ATOM 20593 CA LYS D127 8 36.,344 54..819 0 .,744 1 ,.00 72 ..10 C
ATOM 20594 C LYS D127 8 37. 373 55.,4 .702 1 ,.00 69 ,.22 c
ATOM 20595 O LYS D1278 38. 576 55..312 1 .478 1 ..00 69..93 0
ATOM 20596 CB LYS D127 8 36.,139 55..734 -0.,470 1 ,.00 66..73 c
ATOM 20597 N AP.G D1279 36..905 56.,021 2 ..781 1 ,.00 66,.35 N
ATOM 20598 CA ARG D1279 37..830 56..606 3 ..740 1 ..00 66..14 c
ATOM 20599 C ARG D127 9 38.,4 3 55. 546 4 .,668 1 ,.00 66..19 C



ATOM 20600 O ARG D1279 39..618 55.,511 4 .,898 1 ..00 66..85 O

ATOM 20601 CB ARG D127 9 37.,148 57..690 4 .,572 1 ,.00 60..08 C

ATOM 20602 CG ARG D1279 38..113 58.,637 5 ..293 ,.00 67 ,.47 C

ATOM 20603 CD ARG D1279 37..340 59.,697 6 .,086 1 ..00 67 ..43 c
ATOM 20604 NE ARG D127 9 .38.,175 60. 790 6 .,596 1 ,.00 82 .,20 N

ATOM 20605 CZ ARG D1279 37..996 62.,085 6 ...3 1 ,.00 86,. C
ATOM 20606 H 1 ARG D1279 37 ..003 62.,470 5 ..511 1 ,.00 85,.81 N

ATOM 20607 2 ARG D127 9 .38.,8 63. 002 6 .,829 1 ,.00 82 .,87 N
ATOM 20608 N VAL D1280 37..559 54.,686 5 .,207 1 ,.00 65..21 N

ATOM 20609 CA VAL D1280 37 ..969 53.,880 6 ..341 1 ,.00 62 ,.08 c
ATOM 20610 C VAL D1280 .37.,713 52...38 9 6 .,213 I ,.00 62 ..83 C

ATOM 20611 O VAL D1280 38..312 51.,617 6 .,934 1 ,.00 64 ..98 O
ATOM 20612 CB VAL D1280 37. 284 54 .,353 7 .633 1 ,.00 57 ,.01 C
ATOM 20613 CG2 VAL D1280 35..780 54.,112 7 .,568 1 ..00 53..99 c
ATOM 20614 CGI VAL D1280 37.,589 55..800 7 .,877 1 ,.00 59..09 c
ATOM 20615 N LE D1281 36..825 51.,972 5 ...32 5 1 ,.00 62 ,.86 N

ATOM 20616 CA LE D1281 36..507 50.,559 5 .,247 1 ..00 60..50 c
ATOM 20617 C ILE D1281 .37.,440 49. 874 4 .,244 1 ,.00 66.,26 C

ATOM 20618 O ILE D1281 37..963 48.,782 4 .497 1 ,.00 65,.01 O
ATOM 20619 CB ILE D1281 35..040 50.,334 4 .874 1 ,.00 57 ,.56 c
ATOM 20620 CGI ILE D1281 .34.,223 50. 017 6 ., 27 1 ,.00 63.,88 c
ATOM 20621 CG2 ILE D1281 34..899 49.,140 3 .,971 1 ,.00 58..36 c
ATOM 20622 CD1 ILE D1281 34..281 51.,049 7 .220 1 ,.00 60,.62 c
ATOM 20623 O L D1282 .3 9 .,201 47 ..843 .,546 I ,.00 73..66 0

ATOM 20624 N LE D1282 37.,642 50.,532 3 .,110 1 ,.00 68..17 N
ATOM 20625 CA L D1282 38. 623 50.,110 2 .114 1 ,.00 67 ,.07 C

ATOM 20626 C L D1282 .38.,33 48..718 .,543 I ,.00 73..4.3 C
ATOM 20627 CB LEU D1282 40.,032 50..148 2 .,7 1 ,.00 59..44 C

ATOM 20628 CG LEU D1282 40. 738 5 .,506 2 .878 1 ,.00 66 ,.99 C
ATOM 20629 C D 2 LEU D1282 41 .,959 51.,406 3 .,803 1 ..00 60..94 c
ATOM 20630 CD1 LEU D1282 39.,815 52..609 3 .,365 1 ,.00 60..01 c
ATOM 20631 O ALA D1283 35..176 47 .,825 -1 ..363 1 ,.00 77 ,.98 0

ATOM 20632 ALA D1283 37.,111 48.,518 1 .,047 1 ..00 66..26 N
ATOM 20633 CA. ALA D1283 .3 6 .,780 47 .292 0 .,330 1 ,.00 62 .,3 C

ATOM 20634 C ALA D1283 36...361 47 .,641 -1 .083 1 ,.00 76,. 8 C
ATOM 20635 CB ALA D1283 35..684 46.,529 1 .039 1 ,.00 64 ,.17 c
ATOM 20636 O ASP D1284 .35.,188 48. 046 -4 .,691 1 ,.00 77 .,57 0
ATOM 20637 N ASP D1284 37.,338 47 .,735 -1 .,974 1 ,.00 77 ..12 N
ATOM 20638 CA A P D1284 37. 107 48.,294 -3 .298 1 ,.00 75 ,.89 C

ATOM 20639 C A D1284 .3 6 ., 39 47 ..483 -4 ., 59 I ,.00 77 ..97 C
ATOM 20640 CB ASP D1284 38.,447 48..467 -4 .,007 1 ,.00 78.. 0 C

ATOM 20641 CG A P D1284 39. .369 49.,430 -3 .266 1 ,.00 85 ,.99 c
ATOM 20642 OD1 ASP D1284 38.,865 50.,140 2 .,363 1 ..00 84 ..55 0

ATOM 20643 OD2 ASP D1284 40.,581 49..487 -3.,587 1 ,.00 85..47 0
ATOM 20644 O ALA D1285 33..092 45.,420 -5. 260 1 ,.00 79,. 8 0

ATOM 20645 ALA D1285 36.,360 46.,175 --4 .,285 1 ..00 75..06

ATOM 20646 CA. ALA D1285 .35.,480 45. .32 8 -5 .,099 1 ,.00 75., C

ATOM 20647 C ALA D1285 34..063 45.,257 -4 .528 1 ,.00 75,.94 C
ATOM 20648 CB ALA D1285 36..059 43.,926 --5. 234 1 ,.00 75,.79 c
ATOM 20649 N ASM D128 6 .33.,957 45. 004 -3.,226 1 ,.00 74 .,7 N
ATOM 20650 CA A S D1286 32.,67 6 44 .,997 -2.,527 1 ,.00 75..24 C

ATOM 20651 c A S D1286 31..939 46.,333 2 .653 1 ,.00 77 ,.89 c
ATOM 20652 0 ASM D1286 .30.,714 46...368 -2.,703 I ,.00 78..78 0

ATOM 20653 CB A S D1286 32.,872 44 .,672 -1 .,045 1 ,.00 76..38 c
ATOM 20654 CG ASN D1286 32. 909 43., 82 -0. 762 1 ,.00 77 ,.89 c
ATOM 20655 OD1 ASN D1286 .32.,839 42 ...354 - .,674 I ,.00 73..75 0
ATOM 20656 D2 ASN D1286 33.,020 42..834 0 .,520 1 ,.00 77 ..50 N

ATOM 20657 N LEU D1287 32. 686 47 .,429 -2 .703 1 ,.00 75 ,.40 N
ATOM 20658 CA LEU D1287 32.,087 48.,754 2 .,832 1 ..00 76..73 c
ATOM 20659 C LEU D1287 31.,393 48..965 -4 .,179 1 ,.00 81 ..76 C
ATOM 20660 O LE D1287 30..260 49.,452 -4 .228 1 ,.00 80,.69 O

ATOM 20661 CB LEU D1287 33.,139 49.,845 2 .,631 1 ..00 72 ..16 c
ATOM 20662 CG LEU D1287 .32.,637 51. 278 -2.,834 1 ,.00 79.,52 c



ATOM 2 0 6 6 3 GDI LEU D1 2 8 7 3 1 .. 4 0 7 5 1 .. 5 7 1 -- 1 .. 9 8 0 1 .. 0 0 7 5 .. 8 5 c
ATOM 2 0 6 6 4 CD2 LEU D1 2 8 7 3 3 ,, 7 3 8 5 2 .. 2 8 5 - 2 ., 5 5 1 1 ,. 0 0 7 4 .. 3 9 C
ATOM 2 0 6 6 5 K AS D1 2 8 8 3 2 .. 0 8 1 4 8 ., 6 1 5 - 5 .. 2 6 3 1 ,. 0 0 8 1 ,. 8 1 K
ATOM 2 0 6 6 6 CA ASP D1 2 8 8 3 1 .. 5 4 1 4 8 ., 7 8 3 -- 6 .. 6 0 8 1 .. 0 0 7 9 .. 5 2 c
ATOM 2 0 6 6 7 C ASP D1 2 8 8 3 0 ., 3 2 9 4 7 . 8 9 0 - 6 ., 8 3 1 1 ,. 0 0 8 3 .. 9 2 c
ATOM 2 0 6 6 8 O AS D1 2 8 8 2 9 .. 3 6 6 4 8 ., 2 9 6 - 7 .. 4 9 3 1 ,. 0 0 8 3 ,. 0
ATOM 2 0 6 6 9 CB ASP D1 2 8 8 3 2 .. 6 0 4 4 8 ., 4 8 3 7 .. 6 6 7 1 ,. 0 0 8 0 ,. 4 1 c
ATOM 2 0 6 7 0 CG ASP D1 2 8 8 3 3 ., 6 0 5 4 9 . 6 0 6 - 7 ., 8 2 2 1 ,. 0 0 8 5 .. 3 3 c
ATOM 2 0 6 7 1 OD1 ASP D1 2 8 8 3 3 .. 2 6 0 5 0 ., 7 6 3 - 7 ., 5 0 4 1 ,. 0 0 8 6 .. 5 4 0
ATOM 2 0 6 7 2 OD2 ASP D1 2 8 8 3 4 .. 7 4 0 4 9 ., 3 3 2 -- 8 .. 2 6 6 1 ,. 0 0 9 1 ,. 1 9 0
ATOM 2 0 6 7 3 N LYS D1 2 8 9 3 0 ., 3 8 1 4 6 .. 6 7 1 - 6 ., 2 9 9 1 ,. 0 0 8 1 .. 2 7 N
ATOM 2 0 6 7 4 CA LYS D1 2 8 9 2 9 .. 2 4 2 4 5 .. 7 7 1 - ., 4 1 7 1 ,. 0 0 8 4 .. 6 5 c
ATOM 2 0 6 7 5 C LYS D1 2 8 9 2 8 . 0 5 4 6 ., 4 3 3 - 5 . 7 6 1 1 ,. 0 0 8 2 ,. 5 0 c
ATOM 2 0 6 7 6 O LYS D1 2 8 9 2 6 .. 9 1 0 4 6 ., 3 9 0 -- 6 ., 3 0 1 1 .. 0 0 8 2 .. 3 7 0
ATOM 2 0 6 7 7 CB LYS D1 2 8 9 2 9 ., 5 5 1 4 4 .. 4 0 4 -5. , 7 8 9 1 ,. 0 0 8 0 .. 2 8 c
ATOM 2 0 6 7 8 K VAL D1 2 9 0 2 8 .. 2 3 0 4 7 ., 0 7 7 - 4 .. 6 2 0 1 .. 0 0 7 7 ,. 4 0 K
ATOM 2 0 6 7 9 CA VAL D1 2 9 0 2 7 .. 1 5 9 4 7 ., 7 6 5 -- 3 .. 9 1 7 1 .. 0 0 7 6 .. 6 1 c
ATOM 2 0 6 8 0 C VAL D1 2 9 0 2 6 ., 6 4 3 4 8 . 9 3 8 - 4 ., 7 4 0 1 ,. 0 0 8 0 .. 9 8 c
ATOM 2 0 6 8 O VAL D1 2 9 0 2 .. 4 3 6 4 9 ., 0 9 1 - 4 .. 9 2 3 1 .. 0 0 8 3 ,. 4 3 0
ATOM 2 0 6 8 2 CB VAL D1 2 9 0 2 7 .. 6 2 0 4 8 ., 2 7 2 2 .. 5 3 8 1 ,. 0 0 7 2 ,. 9 5 c
ATOM 2 0 6 8 3 CGI VAL D1 2 9 0 2 6 ., 5 7 6 4 9 . 1 6 5 - . ., 9 4 0 1 ,. 0 0 7 6 .. 4 3 c
ATOM 2 0 6 8 4 CG2 VAL D1 2 9 0 2 7 .. 8 7 6 4 7 .. 1 1 3 - 1 ., 6 1 1 1 ,. 0 0 7 5 .. 0 7 c
ATOM 2 0 6 8 5 LEU D1 2 9 1 2 7 .. 5 6 2 4 9 ., 7 6 1 -- 5 .. 2 3 7 1 ,. 0 0 8 2 ,. 5 3
ATOM 2 0 6 8 6 CA LEU D1 2 9 1 2 7 ., 2 1 2 5 0 .. 9 0 1 - 6 ., 0 8 0 1 ,. 0 0 7 9 .. 6 6 c
ATOM 2 0 6 8 7 C LE D1 2 9 1 2 6 .. 4 2 0 5 0 .. 4 6 9 - 7 ., 3 0 9 1 ,. 0 0 8 1 .. 3 7 c
ATOM 2 0 6 8 8 O LEU D1 2 9 1 2 5 . 4 0 5 5 1 ., 0 7 5 - 7 . 6 5 5 1 ,. 0 0 8 1 ,. 6 5 0
ATOM 2 0 6 8 9 CB LEU D1 2 9 1 2 8 ., 4 7 2 5 1 .. 6 4 6 - 6 ., 5 1 9 1 ,. 0 0 8 1 .. 5 8 c
ATOM 2 0 6 9 0 CG LEU D1 2 9 1 2 9 ., 2 3 5 5 2 .. 4 3 7 -5. , 4 5 7 1 ,. 0 0 7 9 .. 6 2 c
ATOM 2 0 6 9 1 GDI LEU D1 2 9 1 3 0 . 5 4 9 5 2 ., 9 6 6 - 6 . 0 2 5 1 ,. 0 0 8 0 ,. 4 6 c
ATOM 2 0 6 9 2 CD2 LEU D1 2 9 1 2 8 ., 3 6 8 5 3 ., 5 6 9 -- 4 ., 9 4 0 1 .. 0 0 8 0 .. 5 7 c
ATOM 2 0 6 9 3 SEP. D1 2 9 2 2 6 ., 8 8 7 4 9 .. 4 1 0 - 7 ., 9 6 0 1 ,. 0 0 8 2 .. 3 6 M
ATOM 2 0 6 9 4 CA SEP. D1 2 9 2 2 6 .. 2 7 1 4 8 ., 9 4 4 - .. 1 9 3 1 .. 0 0 8 3 ,. 3 3 c
ATOM 2 0 6 9 5 c SER D1 2 9 2 2 4 .. 9 1 4 4 8 ., 302 -- 8 .. 9 4 1 1 .. 0 0 8 3 .. 3 5 c
ATOM 2 0 6 9 6 0 SER D1 2 9 2 2 3 ., 9 8 3 4 8 . 5 0 6 - 9 ., 7 1 ,. 0 0 8 7 .. 2 7 0
ATOM 2 0 6 9 7 CB SER D1 2 9 2 2 7 .. 1 9 5 4 7 ., 9 6 1 - .. 9.1 1 .. 0 0 8 6 ,. 4 8 c
ATOM 2 0 6 9 8 OG SER D1 2 9 2 2 8 .. 4 0 4 4 8 ., 5 9 7 --1 0 .. 2 9 0 1 ,. 0 0 8 9 ,. 8 6 0
ATOM 2 0 6 9 9 O ALA D1 2 9 3 2 1 ., 3 1 8 4 7 . 8 4 0 7 ., 5 9 7 1 ,. 0 0 8 .. 9 1 0
ATOM 2 0 7 0 0 K ALA D1 2 9 3 2 4 ., 802 4 7 ., 5 2 8 - 7 ., 8 6 8 1 ,. 0 0 8 3 .. 7 1 K
ATOM 2 0 7 0 1 CA ALA D1 2 9 3 2 3 . 5 2 7 4 6 ., 9 4 ~ 7 . 5 1 3 1 ,. 0 0 8 2 ,. 7 7 c
ATOM 2 0 7 0 2 C ALA D1 2 9 3 2 2 ., 4 8 4 4 7 .. 9 8 0 - 7 ,, 2 1 4 1 ,. 0 0 7 9 .. 7 2 c
ATOM 2 0 7 0 3 CB ALA D1 2 9 3 2 3 ., 6 8 4 4 5 .. 9 7 9 ... g _, 3 1 9 1 ,. 0 0 7 7 .. 0 c
ATOM 2 0 7 0 4 O TYR D1 2 9 4 2 0 . 1 5 5 50., 9 7 3 ~ 7 . 4 6 8 1 ,. 0 0 7 9 ,. 4 7 0
ATOM 2 0 7 0 5 TYR D1 2 9 4 2 2 .. 9 0 7 4 9 ., 0 4 0 -- 6 ., 5 3 1 1 .. 0 0 7 7 .. 1 3
ATOM 2 0 0 CA TYR D1 2 9 4 2 2 ., 002 5 0 .. 1 2 8 ... g _, 1 7 9 1 ,. 0 0 8 0 .. 9 7 c
ATOM 2 0 7 0 7 C TYR D1 2 9 4 2 1 .. 3 7 8 5 0 ., 7 7 7 - 7 .. 4 0 4 1 .. 0 0 8 0 ,. 1 4 c
ATOM 2 0 7 0 8 CB TYR D1 2 9 4 2 2 .. 7 1 8 5 1 ., 2 0 3 -- 5 .. 3 6 8 1 .. 0 0 7 6 .. 8 5 c
ATOM 2 0 7 0 9 CG TYR D1 2 9 4 2 1 ., 9 0 3 5 2 . 4 6 8 ~ ., 2 8 7 1 ,. 0 0 7 5 .. 5 1 c
ATOM 2 0 7 1 0 CD2 TYR D1 2 9 4 . 2 9 6 5 3 ., 6 0 9 - 5 .. 9 6 7 1 .. 0 0 7 4 ,. 7 8 c
ATOM 2 0 7 1 1 CD1 TYR D1 2 9 4 2 0 .. 7 2 3 5 2 ., 5 1 2 -- 4 .. 5 5 3 1 ,. 0 0 7 3 ,. 6 5 c
ATOM 2 0 7 2 CE2 TYR D1 2 9 4 2 1 ., 5 5 0 5 4 . 7 6 6 ~ ., 9 0 8 1 ,. 0 0 7 7 .. 6 2 c
ATOM 2 0 7 1 3 CE1 TYR D1 2 9 4 1 9 ., 9 7 1 5 3 ., 6 6 2 - 4 ., 4 8 8 1 ,. 0 0 7 5 .. 2 8 c
ATOM 2 0 7 1 4 C TYR D1 2 9 4 2 0 .. 3 8 8 5 4 ., 7 9 0 -- 5 . 1 7 2 1 ,. 0 0 7 6 ,. 4 3 c
ATOM 2 0 7 1 5 OH TYR D1 2 9 4 1 9 ., 6 5 0 5 5 .. 9 4 8 - 5 ., 1 2 6 1 ,. 0 0 7 7 .. 8 4 0
ATOM 2 0 7 1 6 O AS D1 2 9 5 1 9 ., 6 7 2 5 1 .. 4 2 5 --1 0 ., 6 7 6 1 ,. 0 0 8 2 .. 8 6 0
ATOM 2 0 7 1 7 A.SK D1 2 9 5 2 2 . 2 3 2 5 1 ., 1 2 9 - 8 . 3 6 0 1 ,. 0 0 7 8 ,. 6 4
ATOM 2 0 7 1 8 CA ASM D1 2 9 5 2 1 ., 7 8 3 5 1 . 7 5 4 - 9 ., 5 9 1 1 ,. 0 0 8 2 .. 8 7 c
ATOM 2 0 7 1 9 C ASM D1 2 9 5 2 0 ., 7 2 8 5 0 .. 9 1 6 --1 0 ., 2 9 3 1 ,. 0 0 8 4 .. 3 1 c
ATOM 2 0 7 2 0 CB A. D1 2 9 5 2 2 . 9 5 5 5 1 ., 9 9 2 1 0 . 5 4 1 1 ,. 0 0 8 0 ,. 4 5 c
ATOM 2 0 7 2 1 CG AS D1 2 9 5 2 2 ., 5 1 2 5 2 ., 6 0 6 - 1 1 ., 8 5 4 1 .. 0 0 9 3 .. 1 8 c
ATOM 2 0 7 2 2 OD1 ASM D1 2 9 5 2 1 ., 5 8 5 5 3 .. 4 2 9 --1 1 ., 8 8 8 1 ,. 0 0 9 8 .. 3 0 0
ATOM 2 0 7 2 3 KD2 AS D1 2 9 5 2 3 .. 1 5 4 5 2 ., 2 0 0 - 1 2 .. 9 4 7 1 .. 0 0 8 4 ,. 9 9 K
ATOM 2 0 7 2 4 O LYS D1 2 9 6 1 7 .. 8 2 5 4 8 ., 3 4 0 - 1 1 .. 4 1 8 1 .. 0 0 8 0 .. 2 7 0
ATOM 2 0 7 2 5 N LYS D1 2 9 6 2 1 ., 0 3 4 9 . 6 2 5 - 1 0 ., 4 3 0 1 ,. 0 0 7 6 .. 5 2 N



ATOM 20726 CA LYS D1296 20 177 48 742 -11 219 1 00 77 99 c
ATOM 20727 C LYS D1296 8 763 48 620 -10 669 1 00 79 50 C
ATOM 20728 CB LYS D1296 20 828 47 360 - 1 .32 8 1 0 78 86 c
ATOM 20729 CG LYS D1296 20 318 46 292 -10 378 1 00 78 04 c
ATOM 20730 CD LYS D12 96 20 67 3 44 9 3 - 0 947 I 00 84 2 c
ATOM 2073 CE LYS D1296 20 271 43 767 - 0 02 9 1 0 88 3 c
ATOM 20732 LYS D1296 20 468 42 428 -10 673 1 00 87 88 N

ATOM 20733 O HIS D12 97 5 717 50 199 -7 693 I 00 75 92 O
ATOM 20734 N S D1297 18 607 48 851 -9 370 1 00 79 71 N

ATOM 20735 CA HIS D1297 1 302 48 740 -8 733 1 00 78 19 c
ATOM 20736 C S D1297 6 661 50 103 -8 472 I 00 77 50 c
ATOM 20737 CB HIS D1297 17 417 47 965 -7 422 1 00 75 72 c
ATOM 20738 CG H D12 97 7 540 46 485 -7 604 1 00 83 50 c
ATOM 20739 D1 H S D1297 16 477 45 692 -7 980 1 00 83 51

ATOM 20740 CD2 HIS D12 97 8 596 45 650 451 1 00 8 3 C
ATOM 20741 C H S D1297 6 873 44 433 -8 051 1 0 82 2 C
ATOM 20742 E2 H S D1297 18 154 44 380 -7 732 1 00 83 44
ATOM 20743 O ARG D12 98 4 462 53 470 -8 772 I 00 74 67 O
ATOM 20744 AP.G D1298 7 162 5 45 -9 131 1 0 76 23
ATOM 20745 CA ARG D1298 16 647 52 499 -8 922 1 00 78 7 c
ATOM 20746 C ARG D12 98 5 67 52 6 3 -9 296 I 00 78 65 c
ATOM 20747 CB ARG D1298 17 470 53 524 ... y 712 1 00 75 1 c
ATOM 20748 O ASP D1299 11 156 51 283 -9 629 1 00 81 76 0
ATOM 20749 N A D1299 4 700 51 732 -10 80 I 00 82 35 N

ATOM 20750 CA A D1299 13 293 51 720 -10 602 1 00 82 29 c
ATOM 20751 C A P D12 99 359 056 -9 592 1 00 80 20 c
ATOM 20752 CB A P D1299 3 42 51 017 -1.1 954 I 00 83 25 c
ATOM 20753 O LYS D1300 12 023 51 798 ... g 697 1 00 80 19 0
ATOM 20754 LYS D1300 2 905 0 225 -8 707 1 00 8.1 99
ATOM 20755 CA LYS D1300 2 107 49 588 -7 662 1 00 76 96 c
ATOM 207 C LYS D1300 11 520 50 667 ... g 738 1 00 79 01 c
ATOM 20757 CB LYS D1300 2 955 48 574 -6 883 1 0 7.1 52 c
ATOM 20758 O PRO D1301 11 495 51 064 -3 580 1 00 84 47 0
ATOM 20759 N PRO D 30 0 44 50 340 -6 007 I 00 77 92 N

ATOM 20760 CA PRO D1301 9 784 5 38 -5 202 1 0 76 38 c
ATOM 20761 c PRO D1301 10 602 51 797 -3 983 1 00 81 47 c
ATOM 207 62 CB PRO D 30 8 482 50 7 -4 772 I 00 74 37 c
ATOM 20763 CG PRO D1301 8 809 49 249 -4 765 1 00 74 49 c
ATOM 20764 CD PRO D 30 . 9 738 49 048 -5 9.18 1 00 7.1 29 c
ATOM 20765 O LE D1302 2 22 6 52 333 -0 513 I 00 81 6.3 0
ATOM 20766 N LE D1302 0 282 52 943 -3 392 1 00 83 79 N

ATOM 20767 CA ILE D1302 044 3 468 -2 257 1 00 85 84 c
ATOM 20768 c ILE D1302 11 150 52 505 -1 074 1 00 81 91 c
ATOM 20769 CB ILE D1302 0 439 5 786 -1 732 1 00 81 37 c
ATOM 20770 CGI ILE D1302 0 362 55 823 -2 848 1 0 8.3 20 c
ATOM 20771 CG2 ILE D1302 11 254 55 319 -0 570 1 00 79 69 c
ATOM 20772 CD1 ILE D1302 8 975 55 960 -3 458 I 00 7 70 c
ATOM 20773 ARG D1303 0 035 5 892 -0 691 1 0 79 40
ATOM 20774 CA ARG D1303 10 008 51 023 0 485 1 00 83 40 c
ATOM 2077 C ARG D1303 0 940 49 830 0 324 I 00 82 38 c
ATOM 20776 O ARG D1303 11 674 49 483 1 246 1 00 80 31 0
ATOM 20777 CB ARG D1303 8 586 50 522 0 768 1 00 82 96 c
ATOM 20778 N GLU D1304 0 891 49 203 -0 848 I 00 82 54 N

ATOM 20779 CA GLU D1304 11 727 48 047 -1 141 1 00 86 26 c
ATOM 20780 C GLU D1304 3 201 48 450 -1 092 1 00 8.3 00 c
ATOM 20781 O GLU D1304 4 018 47 775 -0 472 I 00 82 9.1 0
ATOM 20782 CB GLU D1304 11 367 47 443 -2 509 1 00 81 51 c
ATOM 20783 GL D1305 3 525 49 572 -1 724 1 00 80 52

ATOM 20784 CA GLN D1305 14 896 50 054 -1 766 1 00 83 11 c
ATOM 20785 C GLN D1305 408 50 467 -0 379 1 00 82 75 c
ATOM 20786 O GLN D1305 6 523 50 5 -0 001 1 0 80 8 0
ATOM 20787 CB GLN D1305 15 016 51 226 -2 748 1 00 82 35 c
ATOM 20788 CG GLN D1305 5 010 50 8 2 -4 223 I 00 8 37 c



ATOM 20789 CD GLN D1305 15 063 52 001 --5 176 1 00 83 50 c
ATOM 20790 OE1 GL D1305 609 53 058 -4 848 1 00 86 73 O

ATOM 207 9 NE2 GLN D1305 4 487 51 834 - 6 .361 1 0 82 1 N

ATOM 207 92 ALA D130 6 1 593 51 197 0 378 1 00 82 21 N

ATOM 20793 CA. ALA D 306 5 000 5 7 .1 691 I 00 79 35 C

ATOM 207 94 C ALA D130 6 487 50 62 5 2 650 1 0 80 20 C
ATOM 20795 O ALA D1306 16 449 50 830 3 384 1 00 81 16 O

ATOM 20796 CB ALA D 306 3 859 52 477 2 328 I 00 79 25 C
ATOM 207 97 O GLU D1307 17 208 47 227 3 995 1 00 81 55 O

ATOM 20798 GLU D1307 14 82 6 49 474 2 634 1 00 81 25 N

ATOM 20799 CA GLU D1307 5 54 48 .380 .3 536 I 00 80 57 C

ATOM 20800 C GLU D1307 1 445 47 680 3 137 1 00 80 84 C
ATOM 20801 CB GLU D1307 4 000 47 383 3 585 1 00 83 44 c
ATOM 20802 CG GLU D1307 2 741 48 003 4 151 1 00 91 47 c
ATOM 20803 CD GLU D1307 11 551 47 072 4 141 1 00100 88 c
ATOM 20804 O GLU D1307 1 664 45 963 3 565 1 00105 06 0

ATOM 20805 OE2 GLU D1307 10 504 47 463 4 710 1 00 5 69 0
ATOM 20806 N ASM D 308 1.6 688 47 597 .1 833 I 00 80 5.1 N

ATOM 20807 CA A S D1308 7 92 8 47 027 1 3 5 1 0 77 81 c
ATOM 20808 c A S D1308 19 120 47 94 5 1 543 1 00 77 48 c
ATOM 20809 0 ASM D 308 20 257 47 487 .1 633 I 00 77 65 0
ATOM 20810 CB A S D1308 17 799 46 722 -0 177 1 00 79 5 c
ATOM 20811 CG ASN D1308 17 036 45 447 --0 445 1 00 81 42 c
ATOM 20812 OD1 ASN D1308 7 593 44 .34 9 -0 363 I 00 81 35 0

ATOM 20813 ND2 A S D1308 15 754 45 581 -0 768 1 00 76 10 N
ATOM 20814 N LE D130 9 8 858 49 245 1 615 1 00 76 2 N

ATOM 20815 CA LE D130 9 9 903 50 199 1 922 I 00 73 28 C
ATOM 20816 C ILE D1309 20 381 49 911 3 326 1 00 71 2 9 C

ATOM 20817 O ILE D130 9 2 569 49 964 3 603 1 00 70 3 O
ATOM 20818 CB ILE D130 9 19 409 51 653 1 813 1 00 9 c
ATOM 20819 CGI ILE D1309 8 988 51 9 8 0 383 1 00 75 78 c
ATOM 20820 CG2 ILE D130 9 20 495 52 613 2 192 1 0 65 28 c
ATOM 20821 CD1 ILE D130 9 20 063 51 659 --0 628 1 00 76 65 c
ATOM 20822 N ILE D13I0 42 9 49 604 4 203 I 00 74 75 N

ATOM 20823 CA ILE D1310 698 49 333 5 609 1 0 7.1 66 c
ATOM 20824 c ILE D1310 20 622 48 143 5 741 1 00 82 c
ATOM 20825 0 ILE D13I0 2.1 505 48 1. 6 593 I 00 90 0
ATOM 2082 6 CB ILE D1310 18 400 49 069 6 379 1 00 67 55 c
ATOM 20827 CGI ILE D131.0 7 648 0 384 6 573 1 00 69 47 c
ATOM 20828 CG2 ILE D1310 8 687 48 42 9 7 722 I 00 2 9 c
ATOM 20829 CD1 ILE D1310 216 50 207 7 007 1 00 8 73 c
ATOM 20830 N H D 3 20 409 47 165 4 874 1 00 68 0 N

ATOM 20831 CA HIS D1311 21 256 45 984 4 822 1 00 71 86 c
ATOM 20832 C HIS D1311 22 7 46 400 4 588 1 00 71 33 c
ATOM 20833 O H S D13 23 64 45 863 5 205 1 0 66 3 0

ATOM 20834 CB H S D1311 20 772 45 041 3 717 1 00 72 13 c
ATOM 20835 CG HIS D l3 1.9 604 44 183 4 07 I 00 73 59 c
ATOM 20836 ND1 H S D13 8 572 4.3 893 3 241 1 0 72 40 N
ATOM 20837 CD2 HIS D1311 19 331 43 508 5 250 1 00 78 18 c
ATOM 20838 CE1 HIS D l3 1.7 706 43 095 3 839 I 00 70 43 c
ATOM 20839 ME2 HIS D1311 18 144 42 842 5 058 1 00 70 22 N

ATOM 20840 LEU D1312 22 897 47 399 3 728 1 00 69 39 N

ATOM 20841 CA LEU D1312 24 225 47 841 .3 299 I 00 68 0.1 C

ATOM 20842 C LEU D1312 25 102 48 412 4 409 1 00 65 69 C
ATOM 20843 O LEU D 3 .2 2 6 32 9 48 453 4 274 1 00 6.1 2 O

ATOM 20844 CB LEU D1312 24 099 48 890 2 97 I 00 67 86 C
ATOM 20845 CG LEU D1312 23 402 48 533 0 891 1 00 3 C

ATOM 20846 GD LEU D 3 .2 23 337 49 788 0 038 1 00 73 7 C
ATOM 20847 CD2 LEU D1312 24 129 47 430 0 156 1 00 86 c
ATOM 20848 PHE D1313 24 489 48 870 5 496 1 00 62 4 N
ATOM 20849 CA PHE D1313 25 269 49 401 6 6 1 0 61. 0 C

ATOM 20850 c PHE D1313 2 6 109 48 314 7 260 1 00 3 08 c
ATOM 20851 0 PHE D1313 27 004 48 607 8 058 I 00 60 95 0



ATOM 2 0 8 5 2 CB PHE D1 3 3 2 4 3 6 6 5 0 0 5 5 7 6 4 4 1 0 0 5 8 4 4 c
ATOM 2 0 8 5 3 CG PHE D1 3 1 3 2 3 7 9 5 5 1 3 2 9 7 1 8 1 1 0 0 5 9 0 3 C
ATOM 2 0 8 4 G PHE D1 3 3 2 4 5 6 6 5 2 4 7 3 7 1 6 9 1 0 5 9 9 2 C
ATOM 2 0 8 5 5 CD2 PHE D1 3 3 2 2 5 0 8 5 1 3 8 5 6 7 0 1 1 0 0 5 9 2 c
ATOM 2 0 8 5 6 CE1 PHE D1 3 1 3 2 4 0 5 0 5 3 6 5 7 6 7 1 0 0 8 .1 c
ATOM 2 0 8 5 7 CE2 PHE D1 3 3 2 1 9 8 6 5 2 5 6 6 6 2 4 7 1 0 6 1 0 c
ATOM 2 0 8 5 8 C PHE E 1 3 1 3 2 2 7 5 3 5 3 7 0 4 6 2 5 4 1 0 0 0 0 c
ATOM 2 0 8 5 9 N THR D 3 1 4 2 5 8 2 4 7 0 6 3 6 92 0 1 0 0 0 9 N
ATOM 2 0 8 6 0 CA THP, D1 3 1 2 6 5 9 8 4 5 952 7 4 0 8 1 0 0 0 c
ATOM 2 0 8 6 1 c THR E 1 3 1 4 2 8 0 4 2 4 6 1 7 8 6 9 8 8 1 0 0 6 1 0 c
ATOM 2 0 8 62 0 THR D1 3 1 4 2 8 9 6 1 4 6 0 9 7 7 7 9 6 1 0 0 0 6 3 0
ATOM 2 0 8 6 3 CB THR D1 3 1 2 6 0 7 0 4 4 6 3 4 6 8 6 8 1 0 0 6 9 8 3 c
ATOM 2 0 8 6 4 OG1 THR D 3 4 2 4 7 6 3 4 4 3 9 5 7 4 .1 7 1 0 0 7 3 4 0
ATOM 2 0 8 6 5 CG2 THR D1 3 1 2 7 0 0 6 4 3 4 9 4 7 2 2 3 1 0 0 0 4 0 c
ATOM 2 0 8 6 6 N LEU D1 3 1 5 2 8 2 1 5 4 6 5 2 0 5 7 1 8 1 0 0 3 N
ATOM 2 0 8 6 7 CA LE D1 3 5 2 9 502 4 6 9 3 4 5 1 7 9 1 0 5 8 8 C
ATOM 2 0 8 6 8 c LEU D1 3 5 3 0 2 6 2 4 7 92 2 6 0 7 2 1 0 0 62 5 0 c
ATOM 2 0 8 6 9 0 LEU D1 3 1 5 3 .1 4 5 7 4 7 7 4 8 6 3 0 1 0 0 5 8 0
ATOM 2 0 8 7 0 CB LEU D1 3 5 2 9 2 9 2 4 7 5 6 5 3 8.1 3 1 0 6 3 1 8 c
ATOM 2 0 8 7 1 CG LEU E 1 3 1 5 3 0 5 3 8 4 8 1 1 3 3 1 3 8 1 0 0 1 7 c
ATOM 2 0 8 7 2 CD1 LEU D1 3 1 5 3 .1 3 3 4 4 6 9 7 2 5 6 0 1 0 0 5 7 8 c
ATOM 2 0 8 7 3 CD2 LEU D1 3 1 5 3 0 1 3 7 4 9 1 1 7 2 0 6 7 1 0 0 6 9 0 9 c
ATOM 2 0 8 7 4 THR D1 3 1 6 2 9 5 6 0 4 8 9 4 6 6 5 6 8 1 0 0 5 7 3 9 N
ATOM 2 0 8 7 5 CA THR D1 3 1 .3 0 1 8 5 5 0 0.3 3 7 3 1 5 1 0 0 5 1 2 6 C
ATOM 2 0 8 7 6 C THR D1 3 1 6 3 0 2 0 2 4 9 8 3 5 8 8 3 6 1 0 0 5 2 1 1 C
ATOM 2 0 8 7 7 O THR D 3 3 0 8 4 0 0 6 0 5 9 5 4 4 1 0 0 4 9 O
ATOM 2 0 8 7 8 CB THR D1 3 1 2 9 4 7 8 5 1 4 0 3 7 0 2 4 1 0 0 5 4 3 c
ATOM 2 0 8 7 9 OG1 THR D1 3 1 6 2 8 1 8 1 5 1 4 5 0 7 6 5 5 1 0 0 5 7 7 7 0
ATOM 2 0 8 8 0 CG2 THR D 3 2 9 3 3 8 5 .1 6 3 3 5 5 4 1 0 0 3 4 9 c
ATOM 2 0 8 8 1 AS D1 3 7 2 9 4 9 9 4 8 8 2 6 9 3 4 0 1 0 0 5 5 3 3 N
ATOM 2 0 8 8 2 CA ASM D1 3 1 7 2 9 3 8 7 4 8 6 3 1 1 0 7 8 6 1 0 0 5 0 5 5 c
ATOM 2 0 8 8 3 C AS D1 3 7 3 0 7 . 1 4 8 3 6 7 1 1 4 9 0 1 0 5 6 7 1 c
ATOM 2 0 8 8 4 O ASN D1 3 7 3 1 5 8 8 4 7 6 6 5 1 0 9 5 7 1 0 0 5 2 1 7 0
ATOM 2 0 8 8 5 CB ASN D 3 1 7 2 8 4 5 1 4 7 4 7 2 .1 0 9 4 1 0 0 5 2 0 c
ATOM 2 0 8 8 6 CG AS D1 3 7 2 7 0 0 5 4 7 8 6 7 1 1 0 5 5 1 0 5 7 4 2 c
ATOM 2 0 8 8 7 OD1 ASN D1 3 1 7 2 6 6 6 8 4 9 0 5 0 1 0 9 8 0 1 0 0 8 8 0
ATOM 2 0 8 8 8 D2 ASN D 3 1 7 2 6 1 2 8 4 6 8 7 2 .1 1 0 1 0 0 6 0 8 N
ATOM 2 0 8 8 9 O LEU D1 3 1 8 3 1 0 7 5 4 6 3 0 7 1 3 5 9 8 1 0 0 5 3 8 9 0
ATOM 2 0 8 9 0 LEU D 3 8 3 0 8 3 6 4 8 9 7 1 2 6 9 7 1 0 0 2 7 9
ATOM 2 0 8 9 1 CA LEU D1 3 1 8 3 1 9 3 4 4 8 5 7 6 3 6 0 6 1 0 0 5 3 0 3 C
ATOM 2 0 8 92 C LEU D1 3 1 8 3 2 0 5 9 4 7 0 4 0 1 3 7 7 1 1 0 0 5 6 6 C
ATOM 2 0 8 9 3 CB LEU D 3 8 3 7 0 8 4 9 2 5 5 1 4 9 2 1 0 0 4 9 7 6 C
ATOM 2 0 8 9 4 CG LEU D1 3 1 8 3 2 7 3 4 4 8 9 7 5 1 6 0 5 9 1 0 0 5 1 4 c
ATOM 2 0 8 9 5 CD2 LEU D1 3 1 8 3 2 1 5 6 4 9 1 3 1 1 7 4 6 1 1 0 0 4 6 8 0 c
ATOM 2 0 8 9 6 C LEU D1 3 8 3 3 9 5 4 4 9 8 4 2 1 8 1 1 0 5 2 0 8 c
ATOM 2 0 8 9 7 O GLY D1 3 1 3 1 5 0 4 4 7 8 6 1 2 0 2 1 0 0 5 2 5 7 0
ATOM 2 0 8 9 8 N GLY D 3 1 3 3 2 5 9 4 6 5 4 5 4 0 6 9 1 0 0 5 3 7 5 N
ATOM 2 0 8 9 9 CA GL D1 3 9 3 3 4 .3 7 4 5 1 2 0 1 4 .3.3 7 1 0 4 6 1 2 c
ATOM 2 0 9 0 0 c GLY D1 3 1 9 3 3 7 4 1 4 4 2 7 2 1 3 1 1 3 1 0 0 4 6 0 5 c
ATOM 2 0 9 0 1 0 ALA D 3 2 0 3 .1 8 7 7 4 2 2 0 0 0 9 5 8 1 0 0 6 4 0 7 0
ATOM 2 0 9 0 2 ALA D1 3 2 0 3 3 5 3 0 4 2 9 7 0 1 3 2 0 5 1 0 0 4 8 2 8
ATOM 2 0 9 0 3 CA ALA D1 32 0 3 3 9 6 1 4 2 0 5 0 1 2 1 4 6 1 0 0 4 9 4 8 c
ATOM 2 0 9 0 4 C ALA D1 3 2 0 .3 3 1 0 4 4 2 1 3 6 0 8 7 8 1 0 0 5 4 6 c
ATOM 2 0 9 0 5 CB ALA D1 3 2 0 3 3 9 6 5 4 0 62 8 1 2 6 7 0 1 0 0 4 0 6 9 c
ATOM 2 0 9 0 6 O PRO EJ 1 32 .1 3 2 4 3 2 3 9 92 4 8 7 5 9 1 0 0 6 5 8 0
ATOM 2 0 9 0 7 N PRO D1 3 2 1 .3 3 7 5 6 4 2 1 5 4 9 7 0 5 1 0 0 4 9 0 6 N
ATOM 2 0 9 0 8 CA FRO D1 3 2 1 3 3 1 0 9 4 2 1 7 0 8 3 9 0 1 0 0 5 8 2 1 c
ATOM 2 0 9 0 9 C PRO EJ 1 32 .1 3 2 4 4 0 9 8 0 8 1 1 0 0 6 3 6 9 c
ATOM 2 0 9 1 0 CB PRO D1 3 2 1 3 4 2 8 6 4 2 1 1 0 7 4 1 3 1 0 0 5 3 0 c
ATOM 2 0 9 1 1 CG FRO D1 3 2 1 3 4 1 2 4 2 6 9 6 8 1 5 8 1 0 0 62 4 c
ATOM 2 0 9 1 2 C PRO D1 3 2 .1 3 2 . 7 4 2 2 8 3 9 5 8 1 0 5 9 5 7 c
ATOM 2 0 9 1 3 O ALA D1 3 2 2 2 9 2 5 0 1 4 3 3 5 4 0 3 1 0 0 7 5 7 9 0
ATOM 2 0 9 1 4 N ALA D 3 2 2 3 .1 1 5 9 4 1 5 6 7 3 7 9 1 0 0 7 2 7 .1 N



ATOM 20915 CA ALA D1322 30..130 40 ..138 7 ..217 1 ..00 72 ..26 c
ATOM 20916 C ALA D1322 29,,390 40..317 5 .,907 1 ,.00 73..22 C

ATOM 20917 CB ALA D1322 29..147 40.,179 8 ...381 1 ..00 68,,04 c
ATOM 20918 O ALA D132 3 26..247 39.,820 5 ..494 1 ..00 79..57 0
ATOM 20919 N ALA D132 3 28.,9 39. 203 5 .,359 ,.00 79..53

ATOM 20920 CA ALA D1323 28..144 .3 9 .,222 4 ..134 1 ..00 80,,23 c
ATOM 20921 c ALA D1323 26..781 39.,866 4 ..383 1 ,.00 78,.25 c
ATOM 20922 CB ALA D132 3 27.,988 37. 809 3 .,581 ,.00 79..70 c
ATOM 20923 O PHE D1324 25..105 41 .,265 1 .,024 1 ,.00 77 ..26 0

ATOM 20924 PHE D1324 26..237 40.,475 3 ..340 1 ,.00 76 ,.40
ATOM 20925 CA PHE D132 4 24.,940 41 ..124 3 .,399 1 ,.00 74 ..83 C

ATOM 20926 C PHE D1324 24..361 41 ..143 1 .,994 1 ,.00 76..23 C
ATOM 20927 CB PHE D132 4 25. 063 42.,548 3 .963 1 ,.00 75 ,.62 C
ATOM 20928 CG PHE D132 4 26..129 43 .,373 3 .,299 1 ..00 72 ..30 c
ATOM 20929 CD2 PHE D1324 25.,833 44 ..157 2 .,196 1 ,.00 73..71 c
ATOM 20930 C P E D132 4 27 ..432 43.,359 3 .773 1 ..00 73,.02 c
ATOM 20931 CE2 PHE D132 4 26..820 44 .,904 1 .,579 1 ..00 71 ..43 c
ATOM 20932 CE1 PHE D132 4 28.,420 44 . 1 3 .,160 ,.00 70..65 c
ATOM 20933 CZ P E D132 4 28..114 44 .,878 2 ..064 1 ..00 67 ,.44 c
ATOM 20934 O LYS D1325 21 ..254 43.,039 1 ..081 1 ,.00 72 ,.97 0

ATOM 20935 N LYS D132 5 23.,042 4 .024 1 .,872 ,.00 83.,39 N
ATOM 20936 CA LYS D1325 22..408 41 .,017 0 .,552 1 ,.00 79..77 C

ATOM 20937 c LYS D1325 21 ..778 42.,360 0 ..210 1 ,.00 72 ,.20 c
ATOM 20938 CB LYS D132 5 21.,352 3 ..911 0 .,475 1 ,.00 79 ..34 c
ATOM 20939 O TYR D1326 20..671 42..976 -3.,784 1 ,.00 85..57 0
ATOM 20940 TYR D132 6 2 .863 42.,744 - .060 1 ,.00 79 ,.90

ATOM 20941 CA TYR D132 6 21., ll 43..878 -1 .,596 1 ,.00 78..68 c
ATOM 20942 C TYR D1326 20.,198 43..373 -2.,71 1 ,.00 84 ..25 c
ATOM 20943 CB TYR D132 6 22 .045 44 .,971 -2 .1 2 1 ,.00 77 ,. 7 c
ATOM 20944 CG TYR D132 6 21..345 46.,24 8 2 ..545 1 ..00 76..75 c
ATOM 20945 CD1 TYR D1326 20.,94 3 4 7 ' ..198 -1 .,613 1 ,.00 75.. 0 c
ATOM 20946 CD2 TYR D1326 21.. 46.,510 -3..884 1 ..00 77 ,.17 c
ATOM 20947 CE1 TYR D132 6 20..309 48.,373 2 ..007 1 ..00 79..40 c
ATOM 20948 C TYR D132 6 20.,486 47 .673 -4 .,287 ,.00 79..22 c
ATOM 20949 CZ TYR D1326 20 ..083 48.,604 -3...34 9 1 ..00 80,.69 c
ATOM 20950 OH TYR D1326 19..457 49.,759 --3..762 1 ,.00 77 ,. 7 0

ATOM 20951 O PHE D132 7 18., 7 40. 4 -2.,634 ,.00 88..03 0
ATOM 20952 PHE D132 7 18..891 43.,398 -2.,449 1 ,.00 84 .. 3
ATOM 20953 CA PHE D132 7 17 .889 42.,702 -3 .258 1 ,.00 84 ,.57 c
ATOM 20954 C PHE D132 7 18.,276 41 ..258 -3.,523 1 ,.00 84 ..79 c
ATOM 20955 CB PHE D132 7 17 .,652 43..434 -4 .,568 1 ,.00 84 ..46 c
ATOM 20956 CG PHE D132 7 16. 855 44 .,689 -4 .406 1 ,.00 85 ,.64 c
ATOM 20957 CD2 PHE D132 7 15.,471 44 .,660 -4 .,490 1 ..00 84 ..74 c
ATOM 20958 CD1 PHE D132 7 17 .,485 45..896 -4 .,144 1 ,.00 82 ..79 c
ATOM 20959 CE2 P E D132 7 14 ..72 6 45.,818 -4 ...335 1 ..00 80,.58 c
ATOM 20960 CE1 PHE D132 7 16..754 47 .,053 --3..991 1 ..00 83..56 c
ATOM 20961 C PHE D132 7 15.,365 47 .0 5 -4 .,084 ,.00 83..92 c
ATOM 20962 0 A S D132 8 20 ..968 .38.,245 -4 ..547 1 ..00 89,.77 0
ATOM 20963 ASP D1328 18..722 40.,969 -4 ..740 1 ,.00 89,.84

ATOM 20964 CA. ASP D132 8 19.,079 39. 600 -5 .,109 ,.00 89..46 c
ATOM 20965 C A D1328 20.,574 39.,328 -4 .,972 1 ,.00 89..69 c
ATOM 20966 CB ASP D1328 18..623 39.,301 --6..537 1 ,.00 87 ,.83 c
ATOM 20967 CG A D132 8 18.,935 40..432 -7 ,,491 1 ,.00 90..81 c
ATOM 20968 OD1 ASP D1328 18.,318 40..488 -8.,576 1 ,.00 93..38 0
ATOM 20969 OD2 ASP D132 8 19. 789 .,278 -7 .148 1 ,.00 92 ,.83 0

ATOM 20970 O THR D132 9 22.,852 40..617 -2.,972 1 ,.00 87 ..27 0
ATOM 20971 THR D1329 21.,401 40..310 -5.,330 1 ,.00 89..27

ATOM 20972 CA THR D132 9 22 .849 40., 21 -5. 32 6 1 ,.00 84 ,.59 c
ATOM 20973 c THR D132 9 23.,390 40 .,015 --3..904 1 ..00 86..26 c
ATOM 20974 CB THR D1329 23.,590 41 ..264 ... g_,072 1 ,.00 85..09 c
ATOM 20975 OG1 T R D132 9 23..279 42.,525 -5..477 1 ..00 79,.51 0

ATOM 20976 CG2 THR D132 9 23..205 41 .,297 --7 ..551 1 ..00 85..68 c
ATOM 20977 N T R D1330 24.,454 39. 233 -3.,751 ,.00 82 ..60



ATOM 20978 CA THR D1330 25..068 38..986 2 ..456 1 ..00 78..63 c
ATOM 20979 C TH D1330 26,,481 39..541 -2.,366 1 ,.00 80..15 C

ATOM 20980 O THR D1330 2 7 ..340 .3 9 ., 96 -3..178 ,.00 78,,58 0

ATOM 20981 CB THR D1330 25..12 0 37.,492 2 ..156 1 ..00 81 ..06 c
ATOM 20982 OG1 THR D1330 23.,78 6 37. 017 -.1 .,961 1 ,.00 89..99 0

ATOM 20983 CG2 T R D1330 2 5 ..943 .37.,220 -0..904 1 ,.00 72 ,,68 c
ATOM 20984 ILE D1331 26. 714 40.,390 --1 ..369 1 ,.00 78,.24 N

ATOM 20985 CA. LE D1331 28.,042 40. 925 -.1 .,104 1 ,.00 78..56 C

ATOM 20986 C ILE D1331 28..788 40.,097 -0.,051 1 ,.00 82 ..56 C

ATOM 20987 O ILE D1331 28..389 40.,059 1 .117 1 ,.00 77 ,.26 0

ATOM 20988 CB ILE D1331 27.,980 42 ..383 -0.,631 I ,.00 78..43 c
ATOM 20989 CGI ILE D1331 26..984 43..173 - 1 .,481 1 ,.00 76..20 c
ATOM 20990 CG2 ILE D 33 29. 366 43.,02 -0. 688 1 ,.00 74 ,.36 c
ATOM 20991 CD1 ILE D1331 27..374 43 .,265 2 .,939 1 ..00 82 ..43 c
ATOM 20992 ASP D1332 29.,877 39..456 -0.,480 1 ,.00 81 ..82

ATOM 20993 CA A S D1332 30..716 .38.,637 0 ...393 1 ,.00 84 ,.58 C

ATOM 20994 c ASP D1332 31..513 39.,437 1 ..419 1 ..00 84 ..24 c
ATOM 20995 O ASP D1332 31.,488 40. 673 1 . .,442 1 ,.00 8 ..01 0

ATOM 20996 CB A S D1332 31..697 .37.,803 -0..435 1 ,.00 79,. c
ATOM 20997 CG ASP D1332 31..010 36.,734 --1 .241 1 ,.00 87 ,.39 c
ATOM 20998 OD1 ASP D1332 30.,198 35. 978 -0.,661 1 ,.00 89..22 0

ATOM 20999 OD2 ASP D1332 31..277 36.,654 -2.,460 1 ,.00 89..10 0

ATOM 21000 ARG D1333 32..24 9 38.,694 2 ..239 1 ,.00 82 ,.03 N

ATOM 21001 CA ARG D1333 32.,985 3 ..239 3 .,366 I ,.00 81 ..47 C

ATOM 21002 C ARG D1333 34..355 39..752 2 .,952 1 ,.00 79..67 C

ATOM 21003 O ARG D1333 35. 034 39., 32 2 .139 1 ,.00 83 ,.23 O

ATOM 21004 CB ARG D1333 33., 2 4 38..163 4 .,434 I ,.00 78..73 C

ATOM 21005 CG ARG D1333 33.,64 3 38..626 5 .,770 1 ,.00 75..16 c
ATOM 21006 CD ARG D1333 33. 583 37.,463 6 .740 1 ,.00 75 ,.73 c
ATOM 21007 NE ARG D1333 33..760 3 .,199 6 .,02 8 1 ..00 79..05

ATOM 21008 C ARG D1333 34.,235 35..089 .,57 9 1 ,.00 85..7 6 C

ATOM 21009 ARG D1333 34..58 6 .35.,090 7 .85 6 1 ,.00 86,.45

ATOM 21010 I-I2 ARG D1333 34..366 33.,981 5 .,854 1 ..00 88..51

ATOM 21011 N LYS D1334 34.,75 3 40. 887 3 .,518 1 ,.00 74 ..96 N

ATOM 21012 CA LYS D1334 36..061 4 .,471 3 .23 9 1 ,.00 73,.92 C

ATOM 21013 c LYS D1334 36..965 4 .,430 4 ..467 1 ,.00 7 ,.89 c
ATOM 21014 0 LYS D1334 37.,193 42 .456 5 .,109 1 ,.00 73..30 0

ATOM 21015 CB LYS D1334 35.,910 42.,916 2 .,758 1 ,.00 80..46 c
ATOM 21016 ARG D1335 37. 481 40.,245 4 .789 1 ,.00 73 ,.95

ATOM 21017 CA ARG D1335 38.,298 40..061 5 .,985 I ,.00 66..62 c
ATOM 21018 C ARG D1335 39.,564 40..890 5 .,900 1 ,.00 62 ..64 c
ATOM 21019 O ARG D1335 40. 082 41. .,131 4 .8 8 1 ,.00 60 ,.94 0

ATOM 21020 CB ARG D1335 38.,651 38.,591 6 .,186 1 ..00 65..50 c
ATOM 21021 CG ARG D1335 37.,463 37 ..654 .,168 1 ,.00 76..39 c
ATOM 21022 C ARG D1335 37...35 6 .3 6 .,833 7 ..454 1 ,.00 84 ,. c
ATOM 21023 NE ARG D1335 38..419 35.,834 7 ..615 1 ..00 87 ..67

ATOM 21024 C ARG D1335 38.,325 34. 562 7 .,228 1 ,.00 86..78 c
ATOM 21025 ARG D1335 3 ..342 .33.,730 7 .423 1 ,.00 96,.54

ATOM 21026 NH2 ARG D1335 37 ..219 34.,120 6 ..644 1 ,.00 82 ,.71 N

ATOM 21027 N TYR D1336 40.,04 4 .352 7 .,047 1 ,.00 64 ..80 N

ATOM 21028 CA TYR D1336 41 .,297 42.,083 7 .,111 1 ,.00 63..55 C

ATOM 21029 c TYR D1336 42..348 4 .,154 7 ..656 1 ,.00 62 ,.06 c
ATOM 21030 0 YR D133 6 42.,605 41 ..153 8 .,864 I ,.00 62 ..28 0

ATOM 21031 CB TYR D1336 41 .,180 43..32 9 7 .,996 1 ,.00 60..48 c
ATOM 21032 CG TYR D133 6 40. 190 44 .,339 7 .491 1 ,.00 63 ,.34 c
ATOM 21033 CD1 YR D133 6 40.,228 44 ..788 6 ., 68 I ,.00 64 ..16 c
ATOM 21034 CD2 TYR D1336 39.,202 44 ..845 8 .,330 1 ,.00 63..59 c
ATOM 21035 C TYR D133 6 39. 305 4 .,7 9 5 .701 1 ,.00 62 ,.90 c
ATOM 21036 CE2 TYR D133 6 38.,273 45.,775 7 .,869 1 ..00 62 ..42 c
ATOM 21037 C TYR D1336 38. 3 7 46..205 .,557 1 ,.00 61 ..57 c
ATOM 21038 OH TYR D1336 37..409 47 ., 31 6 .12 3 1 ,.00 62 ,.66 0

ATOM 21039 O THR D1337 45..478 39.,351 8 .,901 1 ..00 69..99 0

ATOM 21040 N T R D1337 42.,949 40. 364 6 .,765 1 ,.00 66..93



ATOM 2 1 0 4 1 CA THR D1 3 3 7 4 3 8 5 5 3 9 2 7 4 7 1 5 2 1 0 0 5 8 3 8 c
ATOM 2 1 0 4 2 C THR D1 3 3 7 4 5 1 2 4 3 9 7 8 4 7 8 1 3 1 0 0 6 1 9 4 C
ATOM 1 0 4 3 CB THR D1 3 3 7 4 4 2 4 0 3 8 4 2 1 5 9 4 7 1 0 60 8 3 c
ATOM 2 1 0 4 4 OG1 THR D1 3 3 7 4 5 1 4 4 3 9 1 5 2 5 1 0 5 1 0 0 7 2 3 1 0
ATOM 21045 CG2 THR D 3 3 7 4 3 0 0 3 3 8 0 6 0 5 1 6 1 1 0 0 5 8 2 3 c
ATOM 2 1 0 4 6 O SEP. D1 3 3 8 4 5 8 3 4 2 9 1 6 9 0 3 9 1 0 6 1 2 7 0
ATOM 2 1 0 4 7 SER D1 3 3 8 4 5 7 9 9 4 0 7 2 0 7 1 6 8 1 0 0 5 3 7 4

ATOM 2 1 0 4 8 CA. SER D 3 3 8 4 7 0 4 2 7 3 7 7 3 2 1 0 0 5 6 9 C
ATOM 2 1 0 4 9 C SER D1 3 3 8 4 6 7 8 3 4 2 1 6 7 8 9 6 5 1 0 0 6 5 5 C
ATOM 21050 CB SER D1 3 3 8 4 7 7 6 0 4 2 0 6 1 6 2 1 0 0 5 5 4 6 c
ATOM 2 0 5 1 OG SER D1 3 3 8 4 8 8 5 1 4 2 7 4 4 7 2 4 8 1 0 0 6 8 8 0
ATOM 2 1 0 5 2 THR D1 3 3 9 4 7 6 9 3 4 2 0 8 1 9 9 3 1 1 0 0 6 3 6 1
ATOM 2 1 0 5 3 CA THR D 3 3 9 4 7 7 0 1 4 2 9 7 9 1 0 8 1 1 0 0 6 1 7 c
ATOM 2 1 0 5 4 c THR D1 3 3 9 4 8 9 3 8 4 3 8 5 5 1 1 0 1 5 1 0 0 6 2 7 c
ATOM 2 1 0 5 5 O THR D1 3 3 9 4 9 1 7 7 4 4 7 0 0 1 1 8 8 6 1 0 0 6 4 3 1 0
ATOM 2 1 0 5 6 CB T R D1 3 3 9 4 7 7 0 4 4 2 2 1 0 1 2 4 1 0 6 8 3 c
ATOM 2 1 0 5 7 OG1 THR D1 3 3 9 4 8 6 9 0 1 1 6 8 1 2 3 6 7 1 0 0 7 1 8 0
ATOM 2 1 0 5 8 CG2 THR D1 3 3 9 4 6 352 4 5 9 2 2 6 8 6 1 0 0 6 3 7 9 c
ATOM 2 1 0 5 9 LYS D1 3 4 0 4 9 7 4 3 6 3 0 9 9 6 2 1 0 6 0 4
ATOM 21060 CA LYS D1 3 4 0 5 1 0 0 3 4 4 2 8 0 9 7 7 1 1 0 0 7 c
ATOM 2 0 6 1 C LYS Dl 3 4 0 0 9 0 3 4 5 7 9 8 9 9 2 1 0 0 6 5 3 7 c
ATOM 21062 O LYS D1 3 4 0 5 1 6 9 7 4 6 4 0 3 1 0 6 2 7 1 0 0 6 5 1 3 0
ATOM 2 1 0 6 3 CB LYS D1 3 4 0 5 1 5 7 7 4 3 8 9 1 8 4 0 0 1 0 0 1 4 c
ATOM 2 0 6 4 CG LYS D1 3 4 0 5 3 0 1 0 4 4 352 8 1 4 7 1 0 0 7 8 0 c
ATOM 2 1 0 6 5 CD LYS D1 3 4 0 5 3 6 7 7 4 3 5 7 0 7 002 1 0 0 8 3 6 2 c
ATOM 21066 CE LYS D 3 4 0 5 4 0 2 4 4 2 1 2 4 7 4 3 1 0 0 9 7 0 8 c
ATOM 2 0 6 7 LYS D1 3 4 0 5 7 3 8 4 1 3 7 6 3 5 9 1 0 0 3 3 7 N
ATOM 2 1 0 6 8 GLU D1 3 4 1 4 9 8 9 8 4 6 3 9 4 9 2 6 5 1 0 0 3 3
ATOM 2 1 0 6 9 CA GUI D 3 4 9 7 3 7 4 7 852 9 2 0 7 1 0 0 6 5 6 C
ATOM 2 1 0 7 0 c GLU D1 3 1 4 9 5 8 7 4 8 5 2 4 1 0 5 7 4 1 0 0 0 1 c
ATOM 2 1 0 7 1 O GLU D1 3 4 1 4 9 7 4 7 4 9 7 4 0 1 0 7 1 7 1 0 0 8 5 2 0
ATOM 2 1 0 7 2 CB GL D1 3 1 4 8 5 2 2 4 8 2 1 5 8 3 4 7 1 0 6 6 0 c
ATOM 2 1 0 7 3 CG GLU D1 3 1 4 7 1 7 4 4 7 8 7 0 8 9 8 8 1 0 0 6 2 5 6 c
ATOM 2 1 0 7 4 CD GLU D 3 4 4 6 0 4 8 6 4 0 8 3 7 0 1 0 0 7 6 5 c
ATOM 2 1 0 7 5 O GLU D1 3 1 4 6 2 8 6 4 9 6 6 7 7 7 2 5 1 0 7 1 7 0 0
ATOM 2 1 0 7 6 OE2 GLU D1 3 4 1 4 4 8 4 0 4 8 2 3 0 8 5 3 0 1 0 0 6 9 3 5 0
ATOM 2 0 7 7 N VAL D1 3 4 2 4 9 2 6 5 4 7 7 3 2 5 7 7 1 0 0 5 8 9
ATOM 2 1 0 7 8 CA VAL D1 3 4 2 4 8 9 3 1 4 8 2 8 9 1 2 8 5 9 1 0 0 6 5 0 c
ATOM 2 1 0 7 9 C VAL D 3 4 2 5 0 1 8 7 4 8 6 0 4 1 3 6 9 0 1 0 0 6 5 2 7 c
ATOM 21080 O VAL D1 3 4 2 5 0 1 4 8 4 9 4 5 0 5 9 0 1 0 0 6 6 2 2 0
ATOM 2 1 0 8 1 CB VAL D1 3 4 2 4 7 9 4 6 4 7 3 2 6 1 3 5 8 6 1 0 0 7 9 6 c
ATOM 21082 CGI VAL D 3 4 2 4 8 4 7 4 6 8 5 0 1 4 9 2 7 1 0 0 6 1 c
ATOM 2 1 0 8 3 CG2 VAL D1 3 4 2 4 6 5 6 0 4 7 9 8 7 1 3 6 9 2 1 0 0 6 1 1 5 c
ATOM 2 1 0 8 4 LEU D1 3 4 3 5 1 3 1 1 4 7 9 7 4 1 3 3 5 1 1 0 0 1 0
ATOM 2 1 0 8 5 CA LEU D1 3 4 3 5 2 5 5 1 4 8 1 6 4 1 4 1 1 0 6 6 7 7 c
ATOM 2 1 0 8 6 c LEU D1 3 4 3 5 3 1 7 6 4 9 5 5 5 1 3 9 3 4 1 0 0 7 0 8 9 c
ATOM 2 1 0 8 7 0 LEU D1 3 4 3 4 0 9 7 4 9 9 0 4 4 6 6 4 1 0 0 7 0 7 6 0
ATOM 21088 CB LEU D1 3 4 3 5 3 5 8 9 4 7 0 9 4 1 3 7 3 3 1 0 6 6 0 9 c
ATOM 2 1 0 8 9 CG LEU D1 3 4 3 5 3 3 3 9 4 5 6 0 9 1 4 0 2 1 1 0 0 6 2 9 0 c
ATOM 21090 CD1 LEU D1 3 4 3 4 1 2 9 4 4 7 8 5 3 0 3 4 1 0 0 6 0 2 9 c
ATOM 2 1 0 9 1 CD2 LEU D1 3 4 3 5 3 7 3 2 4 5 2 2 1 1 5 4 4 0 1 0 0 5 6 7 7 c
ATOM 21092 ASP D1 3 4 4 5 2 6 8 5 5 0 3 4 1 1 2 9 7 2 1 0 0 7 6 3 0
ATOM 2 0 9 3 CA A D1 3 4 4 5 3 1 2 5 5 1 7 3 6 2 7 9 4 1 0 0 7 3 6 0 c
ATOM 2 1 0 9 4 C A D1 3 4 4 5 1 9 7 8 5 2 7 3 0 1 3 0 5 1 1 0 0 7 3 3 3 c
ATOM 2 1 0 9 5 O A P D 3 4 4 5 2 1 3 8 3 9 4 7 1 2 8 9 0 1 0 0 7 3 0 9 0
ATOM 2 0 9 6 CB A P D1 3 4 4 5 3 6 8 8 5 1 9 5 8 1 3 8 3 1 0 0 7 5 2 4 c
ATOM 2 1 0 9 7 CG ASP D1 3 4 4 5 4 8 8 6 5 1 0 6 1 1 1 0 6 9 1 0 0 8 1 0 7 c
ATOM 2 1 0 9 8 OD1 A P D 3 4 4 5 5 9 0 6 1 1 1 802 1 0 0 7 4 7 3 0
ATOM 21099 OD2 ASP D1 3 4 4 5 8 0 5 5 0 3 0 1 1 0 0 7 7 1 0 0 8 2 8 0
ATOM 2 1 1 0 0 ALA D1 3 4 5 5 0 8 2 2 5 2 2 1 0 1 3 4 5 3 1 0 0 7 1 5 2
ATOM 2 1 0 1 CA ALA D1 3 4 5 4 9 6 6 2 5 3 0 5 9 1 3 7 2 4 1 0 63 8 4 c
ATOM 2 1 1 0 2 c ALA D1 3 4 5 4 9 7 9 9 5 3 7 2 7 1 5 0 7 3 1 0 0 0 6 5 c
ATOM 2 1 1 0 3 O ALA D1 3 4 5 0 8 9 0 5 3 8 2 5 5 6 0 9 1 0 0 6 5 3 2 0



ATOM 21104 CB ALA D134 5 48..371 52.,249 13..662 1 ..00 61 ..62 c
ATOM 21105 TH D1346 48,,686 54..195 15.,620 1 ,.00 56..80 N

ATOM 21106 CA THR D1346 48..693 54.,794 6 ..935 ,.00 48,.52 C
ATOM 21107 c THR D134 6 47 ..784 53.,997 17 ..827 1 ..00 56..54 c
ATOM 21108 0 THR D1346 46.,586 53. 9 3 17 .,560 ,.00 57 ..63 0
ATOM 21109 CB THR D1346 48..234 56.,246 6 ..893 1 ,.00 56,.55 c
ATOM 21110 OG1 THR D1346 49..118 56.,974 16..041 1 ,.00 59,.84 0
ATOM 21111 CG T R D1346 48.,195 56. 891 18.,315 1 ,.00 47 ..01 c
ATOM 21112 N LE D134 7 48..357 53.,406 18.,875 1 ,.00 53..65 N
ATOM 21113 CA LEU D1347 47 ..604 52.,598 19..828 1 ,.00 53,.02 c
ATOM 21114 C LEU D134 7 46.,873 53..515 20.,794 I ,.00 53..37 C
ATOM 21115 O LEU D134 7 47 ..444 54.,489 21.,269 1 ,.00 54 ..34 O
ATOM 211 6 CB LEU D134 7 48. 539 5 .,629 20. 581 1 ,.00 52 ,.43 C
ATOM 21117 CG LEU D134 7 48..053 50.,808 21.,786 1 ..00 48..92 c

ATOM 21118 CD2 LEU D1347 49.,205 50..053 22.,475 1 ,.00 49..38 c
ATOM 21119 C LEU D134 7 46..949 49.,833 21..4 1 ,.00 50,.83 c
ATOM 21120 LE D134 8 45.,609 53.,218 21..079 1 ..00 50..35 N
ATOM 21121 CA. LE D 348 44 .,836 54. 1 0 21.,932 1 ,.00 52 .. 4 C
ATOM 21122 C ILE D1348 44 .. 3 2 1 53.,4 23..170 1 ,.00 49,.79 C
ATOM 21123 O ILE D1348 43..332 52.,718 23..114 1 ,.00 50,.81 O
ATOM 21124 CB ILE D 348 43.,639 54. 724 21.,167 1 ,.00 53..92 C
ATOM 21125 CGI ILE D1348 44 .,128 55.,406 19.,885 1 ,.00 54 ..02 c
ATOM 21126 CG2 ILE D1348 42..862 55.,695 2 2 ..049 1 ,.00 45,.33 c
ATOM 21127 I ILE D134 8 43.,038 56. 039 19.,080 I ,.00 45..77 c
ATOM 21128 N IS D1349 44 .,977 53.,607 24.,301 1 ,.00 50..73 N
ATOM 21129 CA H D134 9 44 .471 53.,04 25. 538 1 ,.00 48 ,.15 C
ATOM 21130 C D134 9 43.,308 53. 855 26.,056 I ,.00 47 ..38 C
ATOM 21131 O HIS D1349 43.,428 55..062 26.,224 1 ,.00 .01 0
ATOM 21132 CB H D134 9 45. 572 52.,980 26. 585 1 ,.00 0 ,.16 c
ATOM 21133 CG HIS D134 9 46.,656 52.,008 26. 1 ..00 56..48 c
ATOM 21134 D1 HIS D1349 46.,417 50..660 26..088 1 ,.00 54 ..95 N
ATOM 21135 CD2 H S D1349 47 ..986 52., 84 26..073 1 ,.00 53,.69 c
ATOM 21136 CE1 HIS D134 9 47 .,556 50.,047 25..820 1 ..00 55..78 c
ATOM 21137 E HIS D1349 48.,5 50. 949 25 .,806 1 ,.00 55..54 N

ATOM 21138 N GLN D1350 42 ..188 53., 95 26...318 1 ,.00 47 ,.31 N
ATOM 21139 CA GLN D1350 40..949 53.,882 26..719 1 ,.00 49,.90 c
ATOM 21140 C GLN D1350 40.,434 53. 535 28.,110 1 ,.00 46..43 C
ATOM 21141 O GLN D1350 40 .,377 52.,355 28.,477 1 ,.00 50..56 O
ATOM 21142 CB GLN D1350 39. 825 53.,569 25. 735 1 ,.00 47 ,.74 c
ATOM 21143 CG GLN D1350 40.,092 53..885 24.,298 I ,.00 47 ..88 c
ATOM 21144 CD GLN D1350 38.,824 53. 744 23.,480 1 ,.00 57 ..52 c
ATOM 21145 O GLN D1350 38. 352 52.,629 23 .231 1 ,.00 62 ,.55 0
ATOM 21146 E2 GLN D1350 38.,238 54.,876 23.,090 1 ..00 52 ..39 N

ATOM 21147 SEP. D1351 40.,004 54..551 28.,857 1 ,.00 43..97 N
ATOM 21148 CA SEP. D1351 3 ..277 54.,334 30..102 1 ,.00 40,.98 c
ATOM 21149 c SER D1351 37.,870 53.,892 29..782 1 ..00 36..21 c
ATOM 21150 O SER D 35 37.,472 53. 862 28.,632 1 ,.00 35..56 0
ATOM 21151 CB SER D1351 3 ..247 55.,604 30..961 1 ,.00 49,.66 c
ATOM 21152 OG SER D1351 38..521 56.,635 30..313 1 ,.00 49,.94 0
ATOM 21153 O ILE D1352 34.,1 3 53. 198 28.,942 1 ,.00 46..00 0
ATOM 21154 N ILE D1352 37.,115 53.,532 30.,801 1 ,.00 33..71 N
ATOM 21155 CA ILE D1352 35..857 52.,869 30..555 1 ,.00 35,.35 c
ATOM 21156 C ILE D1 352 34.,907 53..736 29.,7 6 I ,.00 47 ..21 C
ATOM 21157 CB ILE D1352 35.,171 52.,451 31.,890 1 ,.00 43..00 C
ATOM 21158 CGI ILE D1352 34. 095 5 .,392 31. 629 1 ,.00 44 ,.53 c
ATOM 21159 CG2 ILE D1 352 34.,603 53..679 .32.,655 I ,.00 40..77 c
ATOM 21160 CD1 ILE D1352 33.,333 50..947 32.,866 1 ,.00 39..42 c
ATOM 21161 O THR D1353 34. 133 57 .,278 27 .124 1 ,.00 0 ,.51 0
ATOM 21162 THR D1353 35.,001 55.,069 29..843 1 ..00 48..80 N

ATOM 21163 CA THR D1353 34.,113 55..976 29.,106 1 ,.00 45..94 c
ATOM 21164 C T R D1353 34..734 56.,467 27 ..823 1 ,.00 48,.70 c
ATOM 21165 CB THR D1353 33.,732 57.,252 29..891 1 ..00 43..81 c
ATOM 21166 OG1 T R D1353 34.,908 58. 042 30.,075 1 ,.00 53..01 0



ATOM 21167 CG2 THR D1353 33..100 56..94 6 31..229 1 ..00 43..68 c
ATOM 21168 O GLY D1354 37.,805 58..509 25.,612 1 ,.00 57 ..73 O

ATOM 21169 GL D1354 35..945 56.,02 5 2 7 .52 4 1 ,.00 46,.74

ATOM 21170 CA GLY D1354 36..672 56.,553 26.,374 1 ..00 44 ..62 c
ATOM 21171 C GLY D1354 37.,130 58. 002 26.,5 1 ,.00 49.,68 c
ATOM 21172 O L E D1355 3 ..218 61., 2 7 2 7 .2 98 1 ,.00 60,.80 0

ATOM 21173 LEU D1355 36..762 58.,67 5 2 7 .609 1 ,.00 47 ,.77

ATOM 21174 CA. L D1355 37.,090 60. 093 27.,790 1 ,.00 5 .,53 C

ATOM 21175 C L E D1355 38..592 60.,303 27.,987 1 ,.00 63..30 C

ATOM 21176 CB LEU D1355 36..326 60.,685 28. 975 1 ,.00 49,.57 c
ATOM 21177 CG LEU D1355 34.,803 60..757 28.,80 9 I ,.00 52 ..50 c
ATOM 21178 CD2 LEU D1355 34..439 61..618 27.,631 1 ,.00 49..88 c
ATOM 21179 GDI LEU D1355 34. 097 61.,191 30. 076 1 ,.00 38 ,.15 c
ATOM 21180 O TYR D135 6 41 ..115 57.,456 28.,44 9 1 ..00 59..80 0

ATOM 21181 TYR D1356 39.,17 5 59..560 28.,928 1 ,.00 58..75

ATOM 1 82 CA TYR D1356 40..601 59.,665 29. 157 1 ,.00 52 ,.92 c
ATOM 21183 c TYR D135 6 41 ..311 58.,665 28.,292 1 ..00 52 ..66 c
ATOM 21184 CB TYR D1356 40.,946 59. 410 .30.,605 1 ,.00 52 ..7 6 c
ATOM 21185 CG TYR D1356 40..194 60.,237 31. 610 1 ,.00 56, c
ATOM 21186 CD1 TYR D1356 40..582 61.,542 31. 891 1 ,.00 57 ,.50 c
ATOM 21187 CD2 TYR D1356 39., 32 59. 694 .32.,322 1 ,.00 54 .. 5 c
ATOM 21188 CE1 TYR D1356 39..923 62.,291 32.,834 1 ,.00 61 ..20 c
ATOM 21189 CE2 TYR D1356 38..463 60.,431 33. 274 1 ,.00 59,.74 c
ATOM 21190 C TYR D135 6 38.,858 61..738 .33.,522 I ,.00 66..59 c
ATOM 21191 OH TYR D1356 38..192 62..484 34.,465 1 ,.00 66..34 0

ATOM 2 2 GLU D1357 42 .152 59.,130 2 7 .387 1 ,.00 52 ,.48

ATOM 21193 CA GLU D1357 42.,914 58..159 26.,636 I ,.00 54 ..43 c
ATOM 21194 C GLU D1357 44 .,440 58..390 26.,691 1 ,.00 58..23 c
ATOM 21195 O GLU D1357 44 .9 2 59.,495 26. 961 1 ,.00 59 ,.23 0

ATOM 21196 CB GLU D1357 42..385 58.,094 25.,192 1 ..00 52 ..92 c
ATOM 21197 CG GLU D1357 42.,57 3 59..300 24.,302 1 ,.00 58..49 c
ATOM 21198 C GLU D1357 41 ..82 9 59., 37 963 1 ,.00 64 ,.87 c
ATOM 21199 OE1 GLU D1357 42..397 59.,496 21.,905 1 ..00 59..31 0

ATOM 21200 O GLU D1357 40.,670 58. 643 22.,967 1 ,.00 64 .. 0 0

ATOM 12 01 THR D1358 45..194 57.,304 26. 496 1 ,.00 58,.32

ATOM 21202 CA THR D1358 46..645 57.,341 26. 313 1 ,.00 48,.68 c
ATOM 21203 C THR D1358 46.,955 56. 896 24.,903 1 ,.00 52 ..7 .3 c
ATOM 21204 O THR D1358 46..613 55.,772 24.,522 1 ,.00 60.. 0 0

ATOM 21205 CB THR D1358 47 .377 56.,421 2 7 .295 1 ,.00 0 ,.23 c
ATOM 21206 OG1 THR D1358 47 ., 07 56..828 28.,635 I ,.00 54 ..59 0

ATOM 212 07 CG2 THR D1358 48.,886 56..456 27.,053 1 ,.00 49..18 c
ATOM 21208 A.P.G D135 9 47 .596 57 .,75 3 2 4 .1 1 ,.00 54 ,.31

ATOM 21209 CA ARG D135 9 47 ..857 57.,44 6 22.,709 1 ..00 5 ..33 c
ATOM 21210 C ARG D1359 49.,332 57..163 22.,497 1 ,.00 62 ..73 c
ATOM 21211 O ARG D1359 50..183 57.,869 23. 040 1 ,.00 64 ,.94 0

ATOM 21212 CB ARG D135 9 47 ..401 58.,595 21.,797 1 ..00 59..89 c
ATOM 2 3 CG ARG D1359 4 .,891 58. 892 21.,862 1 ,.00 57 ..69 c
ATOM 21214 C ARG D1359 45..463 59.,935 2 0 .830 1 ,.00 58,.97 c
ATOM 21215 E ARG D1359 44 ..058 59.,788 20. 452 1 ,.00 56,.23

ATOM 2 6 C ARG D1359 43.,629 59. 640 19.,203 1 ,.00 53..40 c
ATOM 21217 1 ARG D1359 44 ..490 59.,636 18.,199 1 ,.00 50..30

ATOM 21218 H 2 ARG D1359 42..336 59.,50 3 18. 958 1 ,.00 50,.94

ATOM 21219 N LE D1360 49.,634 56..12 4 21.,715 I ,.00 60..73 N

ATOM 21220 CA LE D1360 51..004 55..647 21.,560 1 ,.00 56..66 c
ATOM 21221 C ILE D1360 51. 4 55.,422 20. 1 2 1 ,.00 62 ,.47 c
ATOM 21222 O ILE D1360 51.,02 7 54..417 19.,499 I ,.00 61 ..61 0

ATOM 21223 CB ILE D1360 51.,223 54..330 22.,295 1 ,.00 58..57 c
ATOM 21224 CGI ILE D1360 50. 657 54 .,398 2 3 .7 3 1 ,.00 59 ,.05 c
ATOM 21225 CG2 ILE D1360 52.,701 53.,989 22.,292 1 ..00 58..59 c
ATOM 21226 CD1 ILE D1360 51.,403 55..319 24.,610 1 ,.00 56..92 c
ATOM 21227 A S D1361 52..212 56.,334 .571 1 ,.00 60,.48

ATOM 21228 CA ASP D1361 52..618 56.,222 18.,181 1 ..00 63..36 c
ATOM 21229 C ASP D1361 53.,672 55. 130 8 .,010 1 ,.00 68..56 c



ATOM 21230 O ASP D1361 54 791 55 248 18 493 1 00 71 56 O
ATOM 21231 CB ASP D1361 53 142 57 552 17 667 1 00 7 27 C
ATOM 21232 CG AS D1361 53 301 57 570 16 165 1 0 71 14 C
ATOM 21233 OD1 ASP D1361 52 795 56 647 15 500 1 00 36 O
ATOM 21234 OD2 ASP D1361 3 930 58 5 5 646 1 00 76 69 O
ATOM 21235 O LE D1362 5 983 52 119 1 888 1 0 70 72 O
ATOM 21236 LEU D1362 53 303 54 065 1 313 1 00 8 22 N
ATOM 21237 CA. L D1362 4 160 52 897 7 222 1 00 25 C
ATOM 21238 C LE D1362 55 137 52 987 1 056 1 00 72 0 C
ATOM 21239 CB LEU D1362 53 313 51 625 1 101 1 00 69 48 c
ATOM 21240 CG LEU D1352 52 273 51 410 8 210 1 00 34 c
ATOM 21241 CD1 LEU D1362 51 650 50 013 18 137 1 00 59 51 c
ATOM 21242 CD2 LEU D1362 52 873 692 1 583 1 00 60 27 c
ATOM 21243 O SER D1363 58 387 54 631 14 134 1 00 75 38 0
ATOM 21244 SEP. D1363 55 035 5 033 1 248 1 00 72 7 N
ATOM 1245 CA SER D1363 56 0 54 224 14 185 1 0 74 58 c
ATOM 21246 c SER D1363 57 348 54 668 14 792 1 00 75 81 c
ATOM 21247 CB SER D1363 55 522 55 241 3 154 1 00 73 59 c
ATOM 21248 OG SER D1363 5 085 56 437 13 780 1 0 75 61 0
ATOM 21249 O GLN D1364 60 525 54 529 1 596 1 00 79 90 0
ATOM 21250 N GLN D1364 7 299 55 078 058 1 00 73 8 N
ATOM 21251 CA GLN D1364 58 480 55 521 1 804 1 00 77 88 C
ATOM 21252 c GLN D1364 59 331 54 368 1 338 1 00 79 70 c
ATOM 21253 CB GLN D1364 58 041 56 414 7 969 1 00 68 70 c
ATOM 21254 CG GLN D1364 57 803 57 857 17 597 1 00 78 87 c
ATOM 21255 CD GLN D1364 56 963 8 02 6 16 341 1 00 84 46 c
ATOM 21256 OE1 GLN D1364 56 213 57 12 6 5 947 1 00 83 71 0
ATOM 212 57 E GLN D1364 57 085 59 186 1 703 1 00 85 2 N
ATOM 21258 O LEU D1365 188 0 654 17 481 1 00 83 27 O
ATOM 21259 LEU D1365 58 711 53 206 17 50 1 00 76 00 N
ATOM 21260 CA LEU D1365 59 375 52 088 18 147 1 00 70 76 C
ATOM 1261 C LEU D1365 0 184 51 276 17 134 1 0 76 1 C
ATOM 21262 CB LEU D1365 58 344 51 230 18 870 1 00 09 c
ATOM 21263 CG LEU D1365 7 376 52 073 718 1 00 75 55 c
ATOM 212 64 C LEU D1365 56 340 51 217 20 422 1 0 67 07 c
ATOM 21265 CD2 LEU D1365 58 108 52 965 20 72 6 1 00 72 3 c
ATOM 21266 O GLY D136 6 2 883 50 631 5 139 1 00 93 43 0
ATOM 21267 N GLY D1366 59 758 51 300 15 879 1 00 77 33 N
ATOM 21268 CA GLY D1366 60 505 0 6 14 814 1 00 79 49 C
ATOM 21269 C GLY D1366 61 909 51 2 4 658 1 00 8 40 C
TER
ATOM 21270 P G E 1 6 565 47 540 40 092 1 00 95 23 P
ATOM 21271 OP1 G E 1 6 2 48 948 39 738 1 00 79 66 O
ATOM 21272 OP2 G E 1 5 488 46 664 40 636 1 00 83 74 O
ATOM 21273 OP3 G E 1 7 127 46 891 38 878 1 0 93 40 0
ATOM 21274 05 ' G E 1 7 703 47 551 1 207 1 00 75 87 0
ATOM 21275 C5 ' G E 1 8 781 48 466 4 144 1 00 65 48 c
ATOM 212 76 C4 ' G E 1 9 330 48 754 42 5 9 1 0 72 78 c
ATOM 21277 04 ' G E 1 8 539 49 798 43 157 1 00 72 57 0
ATOM 21278 C3 ' G E 1 9 309 47 606 43 528 1 00 68 7 c
ATOM 212 79 03 ' G E 1 10 364 46 664 43 368 1 00 77 57 0
ATOM 21280 C2 ' G E 1 9 361 48 353 44 850 1 00 29 c
ATOM 21281 02 ' G E 1 0 663 48 853 45 103 1 00 64 03 0
ATOM 21282 CI ' G E 1 8 439 49 536 44 544 1 00 74 43 c
ATOM 21283 9 G E 1 7 04 7 49 161 44 852 1 00 73 36 N
ATOM 21284 C8 G E 1 6 017 48 877 43 982 1 00 51 c
ATOM 21285 7 G E 1 4 930 48 520 44 608 1 00 72 56 N
ATOM 21286 C5 G E 1 5 267 48 556 45 9 2 1 00 68 7 C
ATOM 21287 C4 G E 1 6 575 48 940 46 126 1 00 81 c
ATOM 21288 l G E 1 5 259 48 439 48 291 1 00 62 46 N
ATOM 21289 C2 G E 1 6 575 48 823 48 347 1 0 64 0 C
ATOM 21290 N3 G E 1 7 287 49 094 47 267 1 00 14 N
ATOM 212 91 C6 G E 1 4 509 48 279 47 129 1 00 65 32 C



ATOM 2 1 2 2 0 G E 1 3 3 3 3 4 7 92 1 4 7 2 1 7 1 0 0 5 2 3 O
ATOM 2 1 2 9 3 2 G E 1 7 1 3 4 4 8 9 1 5 4 9 5 7 0 1 0 0 5 8 9 4
ATOM 2 1 2 9 4 0 5 ' G E 2 1 0 0 4 4 5 0 8 8 4 5 3 6 5 1 0 6 9 4 7 O
ATOM 2 1 2 9 5 C ' G E 2 1 0 5 9 3 4 5 4 5 4 4 7 6 8 0 1 0 0 5 8 8 c
ATOM 2 1 2 9 6 C3 ' G E 2 0 0 0 4 4 4 1 5 2 4 8 2 1 0 1 0 0 6 4 5 6 c
ATOM 2 1 2 9 7 C2 ' G E 2 9 1 9 3 4 4 6 4 1 4 9 4 0 0 1 0 6 4 1 4 c
ATOM 2 1 2 9 8 P G E 2 1 0 1 8 6 4 5 1 0 7 4 3 7 7 8 1 0 0 7 2 2 3 P
ATOM 2 1 2 9 9 OP1 G E 2 4 7 6 4 4 4 3 4 4 3 4 5 9 1 0 0 8 5 7 7 0
ATOM 2 1 3 0 0 OP2 G E 2 8 92 8 4 4 5 7 0 4 3 2 1 3 1 0 0 62 7 8 0
ATOM 2 1 3 0 1 C5 ' G E 2 1 1 0 6 6 4 5 4 5 8 4 6 2 4 6 1 0 0 5 8 2 1 c
ATOM 2 3 0 2 0 4 ' G E 2 9 5 1 2 4 6 4 8 4 7 8 6 7 1 0 0 7 1 3 7 0
ATOM 2 1 3 0 3 0 3 ' G E 2 1 0 9 9 4 4 3 2 0 6 4 8 5 6 9 1 0 0 9 6 0
ATOM 2 3 0 4 0 2 ' G E 2 1 0 0 6 1 4 4 9 8 0 5 0 4 7 2 1 0 0 7 0 2 2 0
ATOM 2 1 3 0 5 CI ' G E 2 8 6 0 8 4 5 9 3 4 8 8 4 2 1 0 0 6 1 3 9 c
ATOM 2 1 3 0 6 9 G E 2 7 2 9 8 4 5 6 8 1 4 8 2 0 7 1 0 0 6 0 2
ATOM 1 3 0 7 C8 G E 2 6 9 6 4 4 5 7 0 4 4 6 8 6 7 1 0 6 5 7 9 c
ATOM 2 1 3 0 8 7 G E 2 5 7 1 0 4 5 4 1 7 4 6 6 3 9 1 0 0 3 1 6
ATOM 2 1 3 0 9 C G E 2 5 1 7 8 4 5 1 7 9 4 7 9 0 4 1 0 0 6 3 8 C
ATOM 2 1 3 1 0 C4 G E 2 6 1 4 6 4 5 3 3 8 4 8 882 1 0 6 4 2 9 C
ATOM 2 1 3 1 1 l G E 2 3 7 7 7 4 4 6 8 7 4 9 6 9 9 1 0 0 6 1 0 1 N
ATOM 2 1 3 1 2 C2 G E 2 4 8 0 9 4 4 8 7 3 0 5 8 8 1 0 0 6 0 2 7 C
ATOM 2 1 3 1 3 3 G E 2 6 0 3 5 4 5 2 0 6 5 0 2 2 7 1 0 0 6 1 0
ATOM 2 1 3 1 4 C G E 2 3 8 5 5 4 4 8 2 9 4 8 3 0 6 1 0 0 7 4 c
ATOM 2 3 1 5 0 G E 2 2 8 5 0 4 4 6 4 3 4 7 5 8 6 1 0 0 5 8 3 0
ATOM 2 1 3 1 6 2 G E 2 4 5 3 7 4 4 6 9 8 5 1 8 9 0 1 0 0 62 0 1
ATOM 2 1 3 1 7 0 5 ' A E 3 9 7 6 9 6 4 8 5 0 1 4 3 1 0 0 6 5 7 0 0
ATOM 2 1 3 1 8 C4 ' A E 3 9 4 3 6 4 1 4 4 8 5 2 5 1 5 1 0 0 5 0 4 c
ATOM 2 1 3 1 9 C3 ' A E 3 8 8 7 6 4 0 0 4 0 5 2 4 4 0 1 0 0 5 7 5 9 c
ATOM 2 1 3 2 0 C2 ' A E 3 7 5 6 7 4 0 1 6 1 5 3 2 0 2 1 0 0 6 1 1 0 c
ATOM 2 1 3 2 1 P A E 3 1 0 6 3 3 1 6 6 3 4 8 8 1 4 1 0 0 3 1 6 P
ATOM 2 1 322 OP1 A E 3 1 1 9 3 9 4 1 0 6 0 4 9 1 8 7 1 0 0 7 1 1 0
ATOM 2 1 3 2 3 OP2 A E 3 9 7 7 8 4 1 1 1 8 4 7 7 4 0 1 0 5 3 6 1 0
ATOM 2 1 3 2 4 C5 ' A E 3 1 0 3 8 7 1 8 1 7 5 1 4 1 0 1 0 0 62 8 3 c
ATOM 2 1 325 0 4 ' A E 3 8 2 5 6 4 2 3 0 3 2 4 4 9 1 0 0 6 4 3 7 0
ATOM 2 1 3 2 0 3 ' A E 3 9 7 5 3 3 9 0 7 0 5 2 9 8 6 1 0 62 6 9 0
ATOM 2 1 3 2 7 0 2 ' A E 3 7 8 1 4 4 0 1 5 2 5 4 6 0 6 1 0 0 0 7 1 0
ATOM 2 1 3 2 8 C ' A E 3 7 1 0 9 4 5 6 3 2 7 9 5 1 0 0 5 3 0 c
ATOM 2 1 3 2 9 9 A E 3 6 1 7 5 4 1 5 6 3 5 1 6 4 6 1 0 0 62 0 7
ATOM 2 1 3 3 0 C8 A E 3 6 3 9 5 9 0 0 5 0 332 1 0 0 5 5 4 3 c
ATOM 2 3 3 1 7 A E 3 5 3 1 8 4 1 8 0 8 4 9 5 7 8 1 0 0 5 8 7 N
ATOM 2 1 3 32 C A E 3 4 3 1 2 4 1 3 9 9 5 0 4 5 9 1 0 0 62 5 4 c
ATOM 2 1 3 3 3 C4 A E 3 4 8 3 7 2 5 2 5 7 3 1 1 0 0 8 4 9 c
ATOM 2 1 3 3 4 l A E 3 2 4 0 7 2 8 5 1 4 2 1 1 0 0 6 1 1 7
ATOM 2 1 3 3 5 C2 A E 3 2 9 1 4 4 0 62 4 5 2 5 7 6 1 0 0 5 9 2 7 c
ATOM 2 1 3 3 6 3 A E 3 4 1 8 7 4 0 8 6 6 5 2 8 3 7 1 0 5 6 3
ATOM 2 1 3 3 7 C A E 3 2 92 4 1 1 2 0 5 0 3 1 8 1 0 0 0 2 c
ATOM 2 1 3 3 8 6 A E 3 2 2 4 8 4 9 1 8 7 1 0 0 5 8 8 3 N
ATOM 2 1 3 3 9 0 5 ' A E 4 8 4 3 8 3 6 9 0 5 5 3 1 5 1 1 0 5 7 8 4 O
ATOM 2 1 3 4 0 C4 ' A E 4 7 0 7 0 3 6 1 4 8 5 4 9 9 4 1 0 0 0 9 0 c
ATOM 2 1 3 4 1 C3 ' A E 4 6 4 8 0 3 4 9 6 3 4 2 3 8 1 0 0 4 2 c
ATOM 2 1 3 4 2 C2 ' A E 4 4 9 8 7 3 5 1 3 3 5 4 9 7 1 0 0 5 9 5 7 c
ATOM 2 1 3 4 3 P A E 4 9 7 1 7 3 7 5 5 0 5 2 4 5 9 1 0 0 5 0 4 P
ATOM 2 1 3 4 4 OP1 A E 4 0 9 1 2 3 6 9 5 3 0 5 9 1 0 0 5 4 7 0
ATOM 2 1 3 4 5 OP2 A E 4 9 4 3 6 3 7 5 2 4 5 0 9 9 7 1 0 0 5 2 2 2 0
ATOM 2 1 3 4 6 C5 ' A E 4 8 4 3 0 3 6 6 7 5 4 5 4 1 0 0 6 3 0 7 c
ATOM 2 1 3 4 7 0 4 ' A E 4 6 0 9 5 3 7 2 0 8 5 4 7 8 7 1 0 0 5 2 0 3 0
ATOM 2 1 3 4 8 0 3 ' A E 4 6 9 9 9 3 3 6 9 7 5 4 6 4 2 1 0 0 5 6 2 9 0
ATOM 2 1 3 4 9 0 2 ' A E 4 4 6 3 4 7 0 6 5 5 8 0 4 1 0 0 6 1 0
ATOM 2 1 3 5 0 CI ' A E 4 4 8 4 4 3 6 6 4 8 5 4 4 4 8 1 0 0 5 3 3 7 c
ATOM 2 1 3 5 1 9 A E 4 4 4 4 1 3 7 0 9 5 5 3 1 0 3 1 0 0 5 5 7
ATOM 2 1 3 5 2 C8 A E 4 5 2 2 2 3 7 5 8 6 5 2 1 0 0 1 0 5 6 0 4 c
ATOM 2 1 3 5 3 7 A E 4 4 5 5 7 3 7 8 9 1 5 1 0 1 9 1 0 0 5 8 8 6
ATOM 2 1 3 5 4 C A E 4 3 2 4 2 3 7 5 7 6 1 3 2 7 1 0 0 6 0 9 6 c



ATOM 2 1355 C A E 4 3 154 37 082 52 61 5 1 00 61 17 c
ATOM 2 1356 l A E 4 0 899 37 2 94 51 192 1 00 84 N
ATOM 1357 C2 A E 4 0 969 3 6 82 7 52 452 1 0 66 32 C
ATOM 2 1358 3 A E 4 2 031 3 6 68 9 53 c 1 00 55 7 5
ATOM 2 1359 C6 A E 4 2 047 37 67 9 0 58 9 1 00 62 2 7 C
ATOM 13 60 N A E 4 1 992 38 138 4 9 33 6 1 0 64 58 N
ATOM 2 13 61 0 5 ' A E 5 5 354 32 12 0 5 3 51 6 1 00 62 30 O
ATOM 2 3 62 C4 ' A E 5 3 090 3 755 4 2 7 1 00 62 87 C
ATOM 2 13 63 C3 ' A E 5 2 82 7 30 868 53 02 0 1 00 61 44 C
ATOM 2 13 64 C2 ' A E 5 1 497 31 397 52 508 1 00 3 8 9 c
ATOM 2 3 65 P A E 5 6 90 6 32 4 3 53 665 1 00 3 51 P
ATOM 2 13 66 OP1 A E 5 7 535 31 5 353 1 00 59 7 6 0
ATOM 213 67 OP2 A E 5 7 361 32 788 52 307 1 00 56 7 6 0
ATOM 2 13 68 C5 ' A E 5 4 533 31 831 5 635 1 00 61 74 c
ATOM 2 13 69 0 4 ' A E 5 2 61 6 3 3 057 53 78 3 1 00 58 03 0
ATOM 2 1370 0 3 ' A E 5 2 805 2 9 499 53 360 1 0 66 75 0
ATOM 2 1371 02 ' A E 5 0 440 30 92 1 53 32 1 1 00 00 0
ATOM 2 1372 C ' A E 5 1 661 32 894 2 751 1 00 74 c
ATOM 2 1373 N9 A E 5 2 12 3 33 594 51 53 9 1 0 63 17 N
ATOM 2 1374 C8 A E 5 3 370 34 074 51 244 1 00 62 66 c
ATOM 2 1375 7 A E 5 3 445 34 653 0 068 1 00 63 9 N
ATOM 2 1376 C5 A E 5 2 164 3 555 4 9 556 1 00 62 57 c
ATOM 2 1377 C4 A E 5 1 344 33 904 50 455 1 00 3 48 c
ATOM 2 1378 l A E 5 0 270 34 7 4 48 158 1 00 66 2 7 N
ATOM 2 1379 C2 A E 5 - 0 395 3 070 4 9 11 9 1 00 63 78 c
ATOM 2 380 3 A E 5 0 043 33 62 8 50 2 93 1 00 62 99 N
ATOM 2 381 C A E 5 1 581 34 980 48 34 6 1 00 67 3 9 C
ATOM 2 1382 N6 A E 5 2 2 39 35 62 5 47 37 5 1 00 7 66 N
ATOM 2 383 0 ' U E 6 2 201 2 8 2 36 5 278 1 00 5 43 O
ATOM 2 1384 C ' U E 6 -- 0 098 2 8 17 6 50 552 1 00 2 5 c
ATOM 2 1385 C3 ' u E 6 0 304 2 7 500 4 9 2 58 1 00 3 9 c
ATOM 2 1386 C2 ' υ E 6 - 0 47 9 2 8 281 48 2 1 0 70 7 9 c
ATOM 2 1387 P u E 6 3 373 2 8 407 52 335 1 00 5 8 5 P
ATOM 2 1388 OP1 u E 6 3 599 2 7 175 3 135 1 00 57 7 6 0
ATOM 2 1389 OP2 υ E 6 4 48 9 2 9 033 51 593 1 0 68 72 0
ATOM 2 13 90 C5 ' u E 6 0 867 2 8 004 51 698 1 00 74 c
ATOM 2 3 91 0 4 ' u E 6 - 0 204 2 9 577 0 193 1 00 01 0
ATOM 2 13 92 0 3 ' u E 6 0 03 9 2 6 10 9 4 9 2 63 1 00 79 1 0
ATOM 2 3 93 02 ' u E 6 - 1 82 7 2 7 84 6 48 185 1 00 74 8 6 0
ATOM 2 3 94 CI ' u E 6 - 0 43 6 2 9 697 48 805 1 00 67 99 c
ATOM 2 13 95 Nl u E 6 0 633 30 530 48 204 1 00 7 2 7 N
ATOM 213 96 C2 u E 6 0 32 6 3 148 47 022 1 00 6 7 6 c
ATOM 2 13 97 3 u E 6 1 32 6 31 90 6 4 6 471 1 00 69
ATOM 2 13 98 C u E 6 2 587 32 113 4 6 97 9 1 00 3 10 C
ATOM 2 13 99 C5 υ E 6 2 843 31 43 6 48 2 1 1 0 61 78 C
ATOM 2 1400 C u E 6 1 884 30 68 48 767 1 00 67 9 c
ATOM 2 401 0 2 u E 6 - 0 761 3 02 3 4 6 507 1 00 70 0 9 0
ATOM 2 1402 0 4 υ E 6 3 370 32 838 4 6 360 1 0 64 2 1 0
ATOM 2 1403 0 5 ' u E 7 -- 0 115 2 4 78 5 47 162 1 00 78 58 0
ATOM 2 404 C4 ' u E 7 - 0 44 2 5 485 44 88 3 1 00 79 0 c
ATOM 2 1405 C3 ' u E 7 0 102 2 5 477 43 475 1 00 81 3 6 c
ATOM 2 1406 C2 ' u E 7 -- 0 402 2 6 78 9 42 895 1 00 82 7 3 c
ATOM 2 407 P u E 7 0 897 2 5 1 8 48 330 1 00 78 92 P
ATOM 2 1408 OP1 u E 7 1 171 2 3 858 4 9 062 1 00 71 0 9 0
ATOM 21409 OP2 u E 7 2 003 2 5 896 47 7 8 1 00 76 1 0
ATOM 2 1410 C ' u E 7 0 35 9 2 4 653 45 843 1 00 82 44 c
ATOM 2 1411 0 4 ' u E 7 - 0 41 2 6 881 45 271 1 00 82 4 0
ATOM 21412 0 3 ' u E 7 - 0 3 5 2 4 32 6 42 77 9 1 00 8 8 9 0
ATOM 2 1413 02 ' u E 7 -- 1 746 2 6 672 42 455 1 00 89 2 4 0
ATOM 2 1414 CI ' u E 7 - 0 357 2 7 703 44 12 3 1 00 79 04 c
ATOM 2 1415 Nl υ E 7 0 894 2 8 490 44 196 1 0 74 52 N
ATOM 2 1416 C2 u E 7 1 195 2 9 399 43 197 1 00 72 02 c
ATOM 2 417 N3 u E 7 2 38 30 061 43 378 1 00 7 88 N



ATOM 21418 C4 U E 7 3 ..266 29..925 44 ..428 1 ,.00 67 ..51 c
ATOM 21419 C U E 7 2 .,885 28..976 45.,424 1 ,.00 67 ..55 C

ATOM 21420 C 6 υ E 7 1 ..737 28.,313 45. 272 ..00 72 ,.02 C

ATOM 21421 02 u E 7 0 ..494 29.,609 42.,222 1 ,.00 73..56 0
ATOM 21422 04 u E 7 4 ,,284 30. 612 44 .,439 1 ,.00 66..68 0

ATOM 21423 P G E 8 0 ..755 23.,174 42 .484 ..00 9.3,.49 P

ATOM 21424 OF1 G E 0 ..019 21.,892 42. 330 1 ,.00 97 ,.31 0

ATOM 21425 OP2 G E 8 ,,838 23 .266 4.3.,505 1 ,.00 89..80 0
ATOM 21426 0 5 ' G E 8 1 ..310 23.,624 41 .,063 1 ,.00 91 ..05 0

ATOM 21427 C5 ' G E 8 0 ..392 24.,100 40. 088 1 ,.00 90,.17 c
ATOM 21428 C4 ' G E 8 0 ,,938 2 .252 .3 9 .,282 1 ,.00 89..46 c
ATOM 21429 04 ' G E 8 1 ..043 26.,461 40 .,086 1 ,.00 85..77 0
ATOM 21430 C3 ' G E 8 2 .331 25 .,082 38. 715 1 ,.00 84 ,.90 c
ATOM 21431 03 ' G E 8 2 ..368 24.,222 37.,597 1 ,.00 90..92 0

ATOM 21432 C2 ' G E 8 2 .,719 26. 517 38.,403 1 ,.00 85..39 c
ATOM 21433 02 ' G E 8 2 ..058 26.,962 37. 228 1 ..00 89,.75 0

ATOM 21434 CI ' G E 8 2 ..117 27.,252 39.,607 1 ,.00 83..83 c
ATOM 21435 N 9 G E 8 3 ,,1 27 .432 40.,691 1 ,.00 73..99

ATOM 21436 C8 G E 8 3 ..213 26.,707 41 ..855 1 ..00 78,.47 c
ATOM 21437 7 G E 8 4 ..207 27.,082 42..617 1 ,.00 75,.23 N

ATOM 21438 C G E 8 4 ,,802 28. 117 4.1. .,907 1 ,.00 68.. 7 C
ATOM 21439 C G E 8 4 ..145 28..340 40 .,721 1 ,.00 66..93 C

ATOM 21440 l G E 8 6 ..200 29.,854 41 .246 1 ,.00 65,.41 N

ATOM 21441 C G E 8 5 ,,482 29. 992 40.,094 1 ,.00 66..46 C

ATOM 21442 3 G E 8 4 ..427 29.,255 39.,776 1 ,.00 68..32

ATOM 21443 C G E 8 5 .924 28.,920 42 .233 1 ,.00 68 ,.36 C

ATOM 21444 0 G E 8 6 ,,635 28. 875 4.3.,246 1 ,.00 74 ..28 O
ATOM 21445 2 G E 8 5 ,,912 30. 950 39.,265 1 ,.00 62 ..57

ATOM 21446 05 ' G E 9 4 .439 2.3.,269 36. 531 1 ,.00 86 ,.74 0
ATOM 21447 C4 ' G E 9 5 ..808 25.,232 36.,136 1 ,.00 83..47 c
ATOM 21448 C 3 ' G E 9 7 .,241 25. 506 35.,706 1 ,.00 78..39 c
ATOM 21449 C2 ' G E 9 7 ...311 27.,024 35. 662 1 ..00 77 ,.27 c
ATOM 21450 P G E 9 3 ..323 22.,923 37.,612 1 ,.00 97 ..72 P

ATOM 21451 OP1 G E 9 2 ,,538 .770 37.,095 1 ,.00 94 ..26 0

ATOM 21452 OP2 G E 9 3 ..966 22.,806 38. 949 1 ..00 86,.40 0
ATOM 21453 C5 ' G E 9 5 ..62 4 23.,948 36. 904 1 ,.00 84 ,.88 c
ATOM 21454 04 ' G E 9 5 ,,458 26. 359 36.,986 1 ,.00 84 ..01 0
ATOM 21455 03 ' G E 9 7 .,553 24..894 34.,474 1 ,.00 89..81 0
ATOM 21456 02 ' G E 9 6 .753 27.,515 34. 453 1 ,.00 81 ,.62 0

ATOM 21457 CI ' G E 9 6 ,,392 27 .404 .3 6 .,823 1 ,.00 77 ..34 c
ATOM 21458 9 G E 9 7 .,126 27 .555 38.,098 1 ,.00 68..62

ATOM 21459 C8 G E 9 7 .036 26.,728 39. 195 1 ,.00 69 ,.29 c
ATOM 21460 7 G E 9 7 .,796 27.,091 40.,190 1 ,.00 66..82

ATOM 21461 C G E 9 8 ,,427 28. 233 39.,717 1 ,.00 63..62 C
ATOM 21462 C G E 9 8 ..032 28.,536 38. 433 1 ..00 66,.94 C

ATOM 21463 N l G E 9 9 ..754 30.,133 39.,546 1 ,.00 57 ..76
ATOM 214 64 C2 G E 9 9 ,,308 30. 353 38.,259 1 ,.00 64 ..91 C

ATOM 21465 3 G E 9 8 ..426 29.,571 37. 651 1 ..00 68,.25
ATOM 21466 C G E 9 9 ..357 29.,074 40. 359 1 ,.00 59,. 7 c
ATOM 214 67 0 6 G E 9 9 ,,808 28. 939 4 .,500 1 ,.00 62 ..84 0
ATOM 21468 2 G E 9 .,799 31.,419 37.,604 1 ,.00 61 ..31

ATOM 21469 05 ' G E 10 9 .984 25.,229 35. 004 1 ,.00 77 ,.12 0
ATOM 21470 C4 ' G E 10 1 ,,406 27 .0 .34.,168 1 ,.00 79 ..9.3 c
ATOM 21471 C3 ' G E 10 12.,822 27.,534 34.,369 1 ,.00 72 ..95 c
ATOM 21472 C2 ' G E 0 12 .600 28.,996 34. 740 1 ,.00 74 ,.09 c
ATOM 21473 P G E 10 8 ,,999 24. 238 .34.,247 1 ,.00 87 ..44 P

ATOM 214 74 OP1 G E 10 9 ,,295 24 .358 32.,793 1 ,.00100 ..20 0

ATOM 21475 OP2 G E 0 9 .037 22.,911 34. 9 1 ,.00 80 ,.35 0
ATOM 21476 C5 ' G E 10 11 .,249 25.,542 34.,454 1 ,.00 77 ..39 c
ATOM 214 77 04 ' G E 10 10,,587 27 .815 35.,080 1 ,.00 82 ..07 0
ATOM 21478 03 ' G E 0 13. 630 27.,330 33. 22 5 1 ..00 78,.76 0

ATOM 21479 02 ' G E 10 12.,27 0 29.,753 33.,582 1 ,.00 74 ..99 0
ATOM 21480 C ' G E 10 .,350 28. 876 35 .,615 1 ,.00 72 ..31 c



ATOM 2 1 4 8 1 N9 G E 1 0 1 1 .. 6 8 0 2 8 .. 4 7 1 3 7 .. 0 0 4 1 .. 0 0 6 7 .. 6 5
ATOM 2 1 4 8 2 C8 G E 1 0 1 1 ,, 1 4 5 2 7 .. 3 5 0 3 7 ., 6 0 8 1 ,. 0 0 6 5 .. 4 7 C
ATOM 2 1 4 8 3 Ί G E 0 1 1 .. 5 6 8 2 7 ., 1 4 9 3 8 .. 8 2 4 ,. 0 0 62 ,. 3 8
ATOM 2 1 4 8 4 C5 G E 1 0 1 2 .. 4 4 7 2 8 .. 1 9 5 3 9 . 0 4 7 1 .. 0 0 5 6 .. 6 8 c
ATOM 2 1 4 8 5 C4 G E 1 0 1 2 ,, 5 3 5 2 9 . 0 2 3 3 7 ., 9 4 4 1 ,. 0 0 5 9 ., 6 5 C
ATOM 2 1 4 8 6 Nl. G E 0 1 3 .. 9 7 3 2 9 ., 62 7 4 0 .. 0 3 0 1 ,. 0 0 5 0 ,. 5 4
ATOM 2 1 4 8 7 C2 G E 1 0 1 4 .. 0 0 3 3 0 ., 3 8 3 3 8 .. 8 9 8 1 ,. 0 0 5 4 ,. 4 5 c
ATOM 2 4 8 8 3 G E 1 0 1 3 ., 2 9 1 3 0 . 1 2 9 3 7 ., 8 0 5 1 ,. 0 0 6 0 .. 3 2 N
ATOM 2 1 4 8 9 Co G E 1 0 1 3 .. 2 0 7 2 8 .. 4 8 4 4 0 .. 2 0 3 1 ,. 0 0 5 6 .. 3 1 C
ATOM 2 1 4 9 0 0 G E 1 0 1 3 .. 2 4 8 2 7 ., 8 5 5 4 1 . 2 7 1 1 ,. 0 0 5 4 ,. 7 3 O
ATOM 2 4 9 1 2 G E 1 0 1 4 ., 8 2 4 3 1 .. 4 4 5 .3 8 ., 9 4 2 1 ,. 0 0 5 3 .. 3 6 N
ATOM 2 1 4 92 0 5 ' U E 1 1 1 5 .. 9 8 9 2 7 . 1 5 0 3 4 .. 0 1 2 1 ,. 0 0 6 5 .. 8 0 O
ATOM 2 1 4 9 3 C4 ' U E 1 6 . 9 9 2 2 9 ., 2 5 8 3 4 . 6 0 5 1 ,. 0 0 6 0 ,. 3 5 C
ATOM 2 1 4 9 4 C3 ' U E 1 1 1 8 .. 2 7 4 2 8 . 6 9 4 3 5 . 1 7 0 1 .. 0 0 5 6 .. 8 2 c
ATOM 2 1 4 9 5 C2 ' U E 1 1 1 8 ., 3 9 7 2 9 .. 4 6 1 3 6 ., 4 6 7 1 ,. 0 0 5 6 .. 7 6 c
ATOM 2 1 4 9 6 P υ E 1 1 4 .. 8 6 9 2 6 ., 3 0 6 3 3 . 2 7 8 1 ,. 0 0 7 3 ,. 6 6 P
ATOM 2 1 4 9 7 OP1 U E 1 1 1 5 .. 2 7 5 2 6 .. 1 4 3 3 1 . 8 6 4 1 .. 0 0 7 5 .. 3 9 0
ATOM 2 4 9 8 OP2 U E 1 1 4 ., 6 0 1 2 5 . 1 2 6 3 4 ., 1 5 1 1 ,. 0 0 7 ., 3 7 0
ATOM 2 1 4 9 9 C5 ' υ E 1 1 6 .. 3 2 8 ., 4 4 2 3 3 . 5 4 0 1 ,. 0 0 6 6 ,. 7 4 c
ATOM 2 1 5 0 0 0 4 ' u E 1 1 1 6 .. 1 4 1 2 9 ., 3 5 7 3 5 . 7 7 0 1 ,. 0 0 5 6 ,. 7 9 0
ATOM 2 1 5 0 1 0 3 ' u E 1 1 9 ., 3 9 0 2 8 . 852 3 4 ., 3 2 8 1 ,. 0 0 5 8 .. 9 0 0
ATOM 2 1 5 0 2 0 2 ' u E 1 1 1 8 .. 7 9 3 3 0 . 7 9 4 3 . 1 8 1 1 ,. 0 0 5 2 .. 7 1 0
ATOM 2 1 5 0 3 CI ' u E 1 1 1 6 .. 9 4 2 2 9 ., 4 8 6 3 6 . 92 2 1 ,. 0 0 5 0 ,. 5 0 c
ATOM 2 5 0 4 Nl u E 1 1 1 6 ., 5 2 2 8 .. 4 0 3 .3 7 ., 8 7 6 1 ,. 0 0 5 2 .. 4 .1 N
ATOM 2 1 5 0 5 C2 u E 1 1 1 7 .. 0 8 1 2 8 .. 5 0 5 3 9 . 1 7 3 1 ,. 0 0 4 9 .. 6 9 c
ATOM 2 1 5 0 6 3 u E 1 6 . 6 9 4 2 7 ., 5 1 0 4 0 . 0 3 3 1 ,. 0 0 4 7 ,. 0 5
ATOM 2 5 0 7 C4 u E 1 1 1 5 ., 8 7 3 2 6 .. 4 3 6 .3 9 ., 7 4 3 1 ,. 0 0 5 5 .. 4 2 c
ATOM 2 1 5 0 8 C u E 1 1 1 5 ., 3 9 1 2 6 .. 4 1 1 3 8 ., 3 9 0 1 ,. 0 0 : . 2 8 c
ATOM 2 1 5 0 9 C u E 1 5 . 7 5 5 2 7 ., 3 6 8 3 7 . 5 2 4 1 ,. 0 0 5 4 ,. 0 5 c
ATOM 2 1 5 1 0 0 2 u E 1 1 1 7 .. 8 1 8 2 9 .. 4 1 1 3 9 . 5 3 8 1 .. 0 0 5 3 .. 1 8 0
ATOM 2 1 5 1 1 0 4 u E 1 1 1 5 ., 6 1 9 2 5 .. 6 1 6 4 0 ., 6 3 5 1 ,. 0 0 5 5 .. 1 5 0
ATOM 2 1 5 1 2 0 5 ' G E 2 2 1 .. 4 3 7 2 8 ., 2 8 4 3 5 . 7 0 1 I ,. 0 0 4 8 ,. 0 1 0
ATOM 2 1 5 1 3 C ' G E 1 2 2 2 .. 2 1 4 3 0 . 0 2 0 3 7 . 2 1 9 1 .. 0 0 5 0 .. 5 2 c
ATOM 2 1 5 1 4 C3 ' G E 1 2 2 3 ., 3 3 3 2 9 . 2 0 0 3 7 ., 8 2 9 1 ,. 0 0 4 6 .. 1 8 c
ATOM 2 1 5 1 5 C2 ' G E 2 2 3 .. 0 7 9 2 9 ., 3 4 2 3 . .32 4 I ,. 0 0 4 6 ,. 3 7 c
ATOM 2 1 5 1 6 P G E 1 2 2 0 .. 5 8 8 2 7 ., 7 8 9 3 4 . 4 4 1 1 ,. 0 0 5 8 ,. 3 8 P
ATOM 2 1 5 1 7 OP1 G E 1 2 2 1 ., 3 8 4 2 7 . 9 5 6 3 3 ., 2 0 2 1 ,. 0 0 5 7 .. 2 .1 0
ATOM 2 1 5 1 8 OP2 G E 1 2 1 9 .. 9 9 2 2 6 . 4 7 2 3 4 . 7 8 0 1 ,. 0 0 5 1 .. 9 2 0
ATOM 2 1 5 1 9 C5 ' G E 2 2 . 8 5 0 2 9 ., 6 3 9 3 5 . 8 0 4 1 ,. 0 0 5 2 ,. 0 3 c
ATOM 2 1 5 2 0 0 4 ' G E 1 2 2 1 ., 0 9 1 2 9 .. 8 2 2 .3 8 ., 1 2 2 1 ,. 0 0 4 9 .. 2 8 0
ATOM 2 1 5 2 1 0 3 ' G E 1 2 2 4 ., 5 9 8 2 9 .. 6 9 0 3 7 ., 4 2 7 1 ,. 0 0 4 9 .. 1 6 0
ATOM 2 1 522 0 2 ' G E 2 2 3 . 5 4 9 3 0 ., 5 9 5 3 9 . 7 8 9 1 ,. 0 0 51. ,. 7 5 0
ATOM 2 1 5 2 3 CI ' G E 1 2 2 1 .. 5 5 7 2 9 .. 3 8 4 3 9 . 3 8 0 1 .. 0 0 4 8 .. 9 4 c
ATOM 2 1 5 2 4 9 G E 1 2 2 0 ., 9 3 0 2 8 .. 0 8 0 3 9 ., 7 1 4 1 ,. 0 0 4 2 .. 1 8
ATOM 2 1 5 2 5 C8 G E 2 2 0 .. 2 4 5 2 7 ., 2 4 7 3 8 . 8 8 0 I ,. 0 0 4 4 ,. 9 7 c
ATOM 2 1 5 2 6 7 G E 1 2 1 9 .. 7 5 0 2 6 . 2 0 2 3 9 . 4 7 6 1 .. 0 0 4 2 .. 8 7
ATOM 2 1 5 2 7 C G E 1 2 2 0 ., 1 2 2 2 6 . 3 6 2 4 0 ., 7 9 4 1 ,. 0 0 3 9 .. 4 0 c
ATOM 2 1 5 2 8 C4 G E 2 2 0 .. 8 4 1 2 7 ., 5 1 2 4 0 . 9 6 1 I ,. 0 0 3 9 ,. 9 9 c
ATOM 2 1 5 2 9 Nl G E 1 2 2 0 .. 4 1 6 2 6 ., 0 9 1 4 3 . 0 6 3 1 ,. 0 0 3 9 ,. 7 0 N
ATOM 2 1 5 3 0 C2 G E 1 2 2 1 ., 1 2 9 2 7 . 2 4 8 4 3 ., 1 3 6 1 ,. 0 0 3 9 .. 8 c
ATOM 2 1 5 3 1 3 G E 1 2 2 1 .. 3 7 2 2 8 . 0 1 8 4 2 . 0 9 9 1 ,. 0 0 4 1 .. 7 9
ATOM 2 1 5 3 2 C G E 1 2 1 9 .. 8 6 8 2 5 ., 5 4 6 4 1 . 9 1 4 1 ,. 0 0 4 0 ,. 1 7 c
ATOM 2 5 3 3 0 G E 1 2 1 9 ., 2 5 3 2 4 .. 4 6 6 4 . ., 9 6 3 1 ,. 0 0 4 7 .. 3 7 0
ATOM 2 1 5 3 4 2 G E 1 2 2 1 .. 5 6 9 2 7 .. 6 0 4 4 4 . 3 4 5 1 ,. 0 0 3 8 .. 1 6
ATOM 2 1 5 3 5 0 5 ' C E 3 2 6 . 2 2 2 2 8 ., 5 0 4 3 8 . 9 5 7 1 ,. 0 0 4 .1 ,. 2 3 0
ATOM 2 5 3 6 C4 ' C E 1 3 2 6 ., 8 7 0 2 9 .. 052 4 . ., 1 8 7 1 ,. 0 0 3 9 .. 5 2 c
ATOM 2 1 5 3 7 C3 ' C E 1 3 2 7 ., 5 8 0 2 7 .. 7 3 9 4 1 ., 4 5 8 1 ,. 0 0 3 8 .. 0 0 c
ATOM 2 1 5 3 8 C2 ' C E 3 2 7 . 0 2 6 2 7 ., 3 5 1 4 2 . 8 1 7 1 ,. 0 0 3 8 ,. 2 3 c
ATOM 2 1 5 3 9 P c E 1 3 2 5 . 8 9 4 2 8 .. 7 4 7 3 7 . 4 2 6 1 .. 0 0 4 8 .. 6 3 P
ATOM 2 1 5 4 0 OP1 c E 1 3 2 6 ., 9 6 4 2 9 .. 5 5 9 3 6 ., 8 0 8 1 ,. 0 0 4 5 .. 1 5 0
ATOM 2 1 5 4 1 OP2 c E 3 2 .. 4 8 5 2 7 ., 3 7 7 3 6 . 9 6 1 I ,. 0 0 4 4 ,. 3 5 0
ATOM 2 1 5 4 2 C5 ' c E 1 3 2 6 .. 8 4 5 2 9 .. 4 8 8 3 9 . 7 4 9 1 .. 0 0 3 8 .. 2 6 c
ATOM 2 1 5 4 3 0 4 ' c E 1 3 2 5 ., 5 2 4 2 8 . 7 9 1 4 . ., 6 5 9 1 ,. 0 0 4 .. 3 0 0



ATOM 21544 03 ' C E 13 28..980 27..844 41 ..393 1 ,.00 42 ..96 O

ATOM 21545 02 ' C E 13 27.,644 28..121 43.,839 1 ,.00 41 ..78 O

ATOM 21546 CI ' C E 3 2 ..565 27.,795 42 .668 ..00 42 ,.17 C

ATOM 21547 N l C E 13 24..709 26.,664 42.,260 1 ,.00 40..78

ATOM 21548 C2 C E 13 24.,305 25. 797 43.,251 1 ,.00 39..86 C

ATOM 21549 .3 c E 3 23..539 24.,736 42 ..936 1 ..00 4.3,.15

ATOM 21550 C4 c E 13 23..184 24.,515 41 ..670 1 ,.00 43,.15 c
ATOM 21551 C c E 13 23.,585 25. .391 40.,643 1 ,.00 40..09 C
ATOM 21552 C o c E 13 24..349 26..447 40 .,970 1 ,.00 43..00 c
ATOM 21553 02 c E 13 24 ..669 26.,035 44 .403 1 ,.00 46,.51 0
ATOM 21554 4 c E 13 22.,425 23..441 41 .,392 1 ,.00 41 ..84 N

ATOM 21555 0 5 ' G E 1 29..690 25..579 42.,119 1 ,.00 39..26 O
ATOM 21556 C4 ' G E 4 29. 707 24.,900 44 ..396 1 ,.00 34 ,.75 C
ATOM 21557 C3 ' G E 14 30..046 23.,453 44 ..053 1 ,.00 35..08 c
ATOM 21558 C2 ' G E 1 29.,103 22 ..701 44 .,97 6 1 ,.00 38..00 c
ATOM 21559 P G E 4 29..840 26.,577 40. 905 1 ..00 40,.70 P

ATOM 21560 OP1 G E 14 31..245 27.,026 40.,815 1 ,.00 42 ..74 0
ATOM 21561 OP2 G E 14 29.,175 25. 932 39.,737 1 ,.00 36..94 0

ATOM 21562 C5 ' G E 4 30..142 25.,930 43. 402 1 ..00 32 ,.14 c
ATOM 21563 04 ' G E 14 28..259 24.,888 44 .532 1 ,.00 36,.07 0

ATOM 21564 03 ' G E 14 31.,424 23 .127 44 .,199 1 ,.00 4 ..24 0
ATOM 21565 02 ' G E 1 29..586 22..733 46.,310 1 ,.00 35..49 0

ATOM 21566 CI ' G E 14 27 ..840 23.,583 44 .884 1 ,.00 43,. 2 c
ATOM 21567 9 G E 14 26.,92 7 23..057 4.3.,849 1 ,.00 40..81 N

ATOM 21568 C8 G E 1 26..794 23..450 42.,542 1 ,.00 39..28 c
ATOM 21569 7 G E 4 25. 929 22.,7 2 4 .885 1 ,.00 39 ,.13

ATOM 21570 C G E 14 25.,485 21..785 42.,814 1 ,.00 37 ..26 c
ATOM 21571 C G E 1 26.,093 21 ..964 44 .,030 1 ,.00 38..92 c
ATOM 21572 N l G E 4 24 ..398 20.,039 43. 888 1 ,.00 40 ,.51
ATOM 21573 C2 G E 14 25..060 20.,297 45.,059 1 ,.00 39..62 c
ATOM 21574 3 G E 1 25.,94 5 21 ..260 45.,185 1 ,.00 37 ..39 N
ATOM 21575 C 6 G E 4 24..553 20.,731 42 .693 1 ..00 4.1 ,.47 C

ATOM 21576 0 G E 14 23..898 20.,384 41 .,708 1 ,.00 39..51 O
ATOM 21577 N 2 G E 14 24.,757 19. 493 46.,099 1 ,.00 39.,39 N

ATOM 21578 05 ' C E 5 31..465 20.,610 44 .249 1 ..00 30,.78 O
ATOM 21579 C4 ' c E 15 30..994 19.,286 46. 183 1 ,.00 42 ,.18 c
ATOM 21580 C3 ' c E 1 31.,208 17 .937 4 .,483 1 ,.00 33.. C
ATOM 21581 C2 ' c E 15 29..970 17 .,179 45.,912 1 ,.00 37 ..81 c
ATOM 21582 P c E 32. 059 21.,82 3 43. 451 1 ,.00 37 ,.51 P

ATOM 21583 OP1 c E 1 33.,508 21..855 4.3.,654 1 ,.00 36..06 0
ATOM 21584 OP2 c E 15 31.,488 21 ..745 42.,088 1 ,.00 39..53 0

ATOM 21585 C5 ' c E 31. 761 20.,454 45. 621 1 ,.00 39 ,.97 c
ATOM 21586 04 ' c E 15 29..567 19.,527 46.,043 1 ,.00 35..28 0

ATOM 21587 0 3 ' c E 15 32.,430 17 ..332 45.,851 1 ,.00 44 ..46 0
ATOM 21588 02 ' c E 5 30..1 16.,793 47 .271 1 ..00 36,.53 0

ATOM 21589 CI ' c E 15 28.,902 18.,294 45.,82 9 1 ,.00 40..32 c
ATOM 21590 c E 1 28.,256 18. .338 44 .,489 1 ,.00 38..61

ATOM 215 91 C2 c E 5 27 ..158 17 .,512 44 .194 1 ..00 4.1 ,.77 c
ATOM 21592 3 c E 15 26..577 17 .,535 42..963 1 ,.00 39,.17 N

ATOM 21593 C4 c E 1 27.,057 18. 370 42.,042 1 ,.00 40...35 c
ATOM 21594 C 5 c E 15 28.,156 19.,236 42.,302 1 ,.00 37 ..08 C

ATOM 21595 C c E 15 28..725 19.,181 43. 522 1 ,.00 38,.37 c
ATOM 21596 02 c E 1 26.,737 16. 754 45.,080 1 ,.00 47 ..27 0

ATOM 21597 4 c E 15 26.,479 18.,379 40 .,839 1 ,.00 37 ..84

ATOM 21598 0 ' u E 32. 012 14 .,951 45. 1 ,.00 4 ,.41 O

ATOM 21599 C4 ' u E 16 30.,788 13. 120 46.,025 1 ,.00 43..66 C
ATOM 21600 C3 ' u E 16 31.,087 12..200 44 .,838 1 ,.00 42 ..40 C

ATOM 21601 C2 ' u E 29. 7 .,662 44 .496 1 ,.00 43 ,.91 c
ATOM 21602 P u E 1 33.,106 16.,102 45.,030 1 ,.00 39..27 P

ATOM 21603 OP1 u E 16 34.,307 15..856 45.,825 1 ,.00 40..83 0
ATOM 21604 OP2 υ E 6 33...318 16.,345 43. 578 1 ..00 38,.96 0

ATOM 21605 C5 ' u E 1 31..779 14 .,222 46.,296 1 ,.00 37 ..80 c
ATOM 21606 04 ' u E 16 29.,515 13. 7 4 .,683 1 ,.00 43..82 0



ATOM 2 1 6 0 7 0 3 ' U E 1 3 2 .. 0 1 1 1 . 1 8 6 4 5 .. 1 3 1 1 ,. 0 0 4 9 .. 5 9 O
ATOM 2 1 6 0 8 0 2 ' U E 1 6 2 9 ,, 3 2 9 1 0 . 6 4 5 4 5 ., 4 0 6 1 ,. 0 0 4 3 .. 0 3 O
ATOM 2 1 6 0 9 CI ' υ E 6 2 8 .. 8 3 8 1 2 ., 8 9 8 4 4 . 7 5 5 ,. 0 0 4 4 ,. 5 7 C
ATOM 2 1 6 1 0 Nl u E 1 2 8 .. 6 4 8 1 3 . 6 6 8 4 3 . 5 1 7 1 ,. 0 0 3 9 .. 7 4 N
ATOM 2 1 1 C2 u E 1 6 2 7 ., 5 9 6 1 3 . 2 2 4 4 2 ., 7 8 0 1 ,. 0 0 3 7 ., 9 .1 C
ATOM 2 1 6 1 2 .3 υ E 6 2 7 .. 3 8 7 1 3 ., 9 1 7 4 1 . 6 1 7 ,. 0 0 4 0 ,. 2 5
ATOM 2 1 6 1 3 C4 u E 1 2 8 .. 1 4 3 1 4 ., 9 6 7 4 1 . 1 3 0 1 ,. 0 0 3 7 ,. 4 6 c
ATOM 2 1 4 C u E 1 6 2 9 ., 2 5 7 1 5 . 3 5 5 4 ., 9 5 1 1 ,. 0 0 3 5 ., 6 6 C
ATOM 2 1 6 1 5 Co u E 1 6 2 9 .. 4 7 1 1 4 . 7 0 0 4 3 .. 1 1 4 1 ,. 0 0 3 7 .. 4 4 c
ATOM 2 1 6 1 6 0 2 u E 1 2 6 .. 8 9 5 1 2 ., 3 1 8 4 3 . 1 7 9 1 ,. 0 0 3 8 ,. 3 9 0
ATOM 2 1 6 1 7 0 4 u E 1 6 2 7 ., 8 1 5 1 5 . 4 5 4 4 0 ., 0 4 6 1 ,. 0 0 4 0 .. 6 5 0
ATOM 2 1 6 1 8 0 5 ' u E 1 7 3 1 .. 9 5 5 9 . 8 9 2 4 2 . 9 3 4 1 ,. 0 0 4 0 .. 0 1 0
ATOM 2 1 6 1 9 C4 ' u E 7 3 0 . 2 3 1 8 ., 3 4 9 4 2 . 2 5 4 1 ,. 0 0 0 ,. 1 7 c
ATOM 2 1 6 2 0 C3 ' u E 1 7 3 0 .. 6 4 8 8 . 0 4 4 4 0 . 8 2 8 1 ,. 0 0 4 3 .. 6 0 c
ATOM 2 1 6 2 1 C2 ' u E 1 7 2 9 ., 2 8 4 7 . 9 4 6 4 0 ., 1 8 4 1 ,. 0 0 4 7 .. 7 2 c
ATOM 2 1 622 P υ E 7 3 2 . 9 5 0 1 0 ., 5 6 4 4 3 . 9 7 4 1 ,. 0 0 5 0 ,. 3 5 P
ATOM 2 1 6 2 3 OP1 u E 1 7 3 3 . 7 3 0 . 5 3 0 4 4 . 6 9 2 1 ,. 0 0 5 1 .. 5 2 0
ATOM 2 1 6 2 4 OP2 u E 1 3 3 ., 602 1 . 6 3 0 4 3 ., 1 7 9 1 ,. 0 0 4 6 .. 9 6 0
ATOM 2 1 6 2 5 C5 ' υ E 7 3 1 . 2 7 1 8 ., 7 2 0 4 3 . 2 7 8 1 ,. 0 0 4 4 ,. 5 9 c
ATOM 2 1 6 2 6 0 4 ' u E 1 7 2 9 . 2 3 4 9 ., 4 0 0 4 2 . 0 6 3 1 ,. 0 0 4 9 ,. 5 8 0
ATOM 2 1 6 2 7 0 3 ' u E 1 7 3 1 ., 4 2 8 6 . 8 6 8 4 0 ., 6 7 5 1 ,. 0 0 5 3 .. 4 5 0
ATOM 2 1 6 2 8 0 2 ' u E 1 7 2 8 . 6 3 0 6 . 7 7 2 4 0 . 6 3 7 1 ,. 0 0 4 5 .. 6 5 0
ATOM 2 1 6 2 9 CI ' u E 1 7 2 8 . 5 7 1 9 ., 1 5 0 4 0 . 8 3 5 1 ,. 0 0 4 5 ,. 0 5 c
ATOM 2 3 0 Nl u E 1 7 2 8 ., 6 5 9 1 0 . 3 2 6 .3 9 ., 9 6 5 1 ,. 0 0 4 1 .. 6 9 N
ATOM 2 1 6 3 1 C2 u E 1 7 2 7 . 9 6 4 1 0 . 2 2 6 3 8 . 7 8 3 1 ,. 0 0 4 5 .. 0 5 c
ATOM 2 1 6 3 2 N.3 u E 7 2 8 . 0 8 4 ., 3 1 2 3 7 . 9 5 4 1 ,. 0 0 4 2 ,. 3 7 N
ATOM 2 3 3 C4 u E 1 7 2 8 ., 8 2 5 1 2 . 4 5 2 .3 8 ., 2 1 4 1 ,. 0 0 4 2 .. 3 5 c
ATOM 2 1 6 3 4 C u E 1 7 2 9 ., 5 2 8 1 2 . 4 5 0 3 9 ., 4 5 1 1 ,. 0 0 3 9 .. 6 7 c
ATOM 2 1 6 3 5 C u E 7 2 9 . 4 3 1 ., 4 0 6 4 0 . 2 6 6 1 ,. 0 0 4 .1 ,. 5 5 c
ATOM 2 1 6 3 6 0 2 u E 1 7 2 7 . 2 6 8 . 2 6 0 3 8 . 5 1 1 1 ,. 0 0 4 5 .. 8 4 0
ATOM 2 1 6 3 7 0 u E 1 7 2 8 ., 8 5 1 1 3 . 3 6 0 3 7 ., 3 8 5 1 ,. 0 0 4 3 .. 5 0 0
ATOM 2 1 6 3 8 0 5 ' G E 8 3 1 . .3 6 1 5 ., 9 7 3 3 8 . 2 7 9 1 ,. 0 0 4 .1 ,. 4 6 0
ATOM 2 1 6 3 9 C ' G E 1 8 2 9 . 4 8 7 4 . 6 3 8 3 7 . 6 1 7 1 ,. 0 0 4 2 .. 2 4 c
ATOM 2 1 6 4 0 C3 ' G E 1 8 2 9 ., 8 4 5 4 . 4 9 3 3 6 ., 1 5 2 1 ,. 0 0 4 2 .. 9 8 c
ATOM 2 1 6 4 1 C2 ' G E 8 2 8 . 5 5 4 4 ., 9 3 8 3 5 . 4 6 9 1 ,. 0 0 4 .1 ,. 7 8 c
ATOM 2 1 6 4 2 P G E o 3 2 . 3 4 9 ., 5 8 4 3 9 . 3 5 7 1 ,. 0 0 5 0 ,. 1 2 P
ATOM 2 1 6 4 3 OP1 G E 1 8 3 3 ., 2 3 2 5 . 5 0 1 3 9 ., 8 2 4 1 ,. 0 0 4 4 .. 8 4 0
ATOM 2 1 6 4 4 OP2 G E 1 8 3 2 . 92 0 7 . 7 7 9 3 8 . 7 2 0 1 ,. 0 0 4 4 .. 0 6 0
ATOM 2 1 6 4 5 C5 ' G E 8 3 0 . 6 4 1 4 ., 7 9 7 3 8 . 5 6 1 1 ,. 0 0 4 4 ,. 0 8 c
ATOM 2 4 6 0 4 ' G E 1 8 2 8 ., 6 6 3 5 . 8 3 7 .3 7 ., 6 5 6 1 ,. 0 0 4 6 .. 8 0 0
ATOM 2 1 6 4 7 0 3 ' G E 1 8 3 0 ., 2 6 5 3 . 1 7 2 3 5 ., 8 0 9 1 ,. 0 0 4 6 .. 3 5 0
ATOM 2 1 6 4 8 0 2 ' G E 8 2 7 . 5 4 6 3 ., 952 3 5 . 564 1 ,. 0 0 4 5 ,. 7 9 0
ATOM 2 1 6 4 9 CI ' G E 1 8 2 8 . 1 3 1 6 . 0 9 5 3 6 . 3 7 4 1 ,. 0 0 4 5 .. 0 9 c
ATOM 2 1 6 5 0 9 G E 1 8 2 8 ., 7 0 5 7 . 3 5 3 3 5 ., 8 7 7 1 ,. 0 0 4 0 .. 0 9
ATOM 2 1 6 5 1 C8 G E 8 2 9 . 6 8 1 8 ., 1 0 8 3 6 . 4 6 9 1 ,. 0 0 3 8 ,. 1 6 c
ATOM 2 1 6 5 2 7 G E 1 8 3 0 . 0 1 . 1 1 6 3 5 . 7 3 2 1 ,. 0 0 4 0 .. 4 3 N
ATOM 2 1 6 5 3 C G E 1 8 2 9 ., 2 2 2 8 . 9 8 8 3 4 ., 5 8 6 1 ,. 0 0 4 .. 2 .1 c
ATOM 2 1 6 5 4 C4 G E 8 2 8 . 4 7 ,, 8 9 4 3 4 . 6 6 2 1 ,. 0 0 3 4 ,. 0 8 c
ATOM 2 1 6 5 5 Nl G E 1 8 2 8 . 2 1 6 9 ., 3 2 2 3 2 . 5 2 0 1 ,. 0 0 3 7 ,. 2 7 N
ATOM 2 1 6 5 6 C2 G E 1 8 2 7 ., 4 8 1 8 . 1 9 3 3 2 ., 6 9 6 1 ,. 0 0 3 6 .. 9 6 c
ATOM 2 1 6 5 7 3 G E 1 8 2 7 . 5 1 7 7 . 4 3 0 3 3 . 7 7 3 1 ,. 0 0 3 4 .. 9 2
ATOM 2 1 6 5 8 C G E 1 8 2 9 . 1 1 9 9 ., 8 1 5 3 3 . 4 3 3 1 ,. 0 0 4 0 ,. 6 1 c
ATOM 2 5 9 0 G E 1 8 2 9 ., 7 3 8 1 0 . 8 4 7 .3 .3 ., 1 6 8 1 ,. 0 0 4 2 .. 1 8 0
ATOM 2 1 6 6 0 2 G E 1 8 2 6 . 6 6 5 7 . 9 3 6 3 1 . 6 9 0 1 ,. 0 0 3 6 .. 9 9
ATOM 2 1 6 6 1 0 ' G E 3 0 . 92 3 3 ., 0 7 4 3 3 . 3 6 2 1 ,. 0 0 3 8 ,. 9 5 0
ATOM 2 62 C4 ' G E 1 2 9 ., 1 5 8 2 . 9 8 4 3 1 ., 7 4 5 1 ,. 0 0 3 9 .. 4 7 c
ATOM 2 1 6 6 3 C3 ' G E 1 9 3 0 ., 0 5 8 3 . 1 1 5 3 0 ., 5 4 4 1 ,. 0 0 3 8 .. 9 2 c
ATOM 2 1 6 6 4 C2 ' G E 2 9 . 3 4 8 4 ., 2 0 3 2 9 . 7 3 6 1 ,. 0 0 3 9 ,. 2 1 c
ATOM 2 1 6 6 5 P G E 1 9 3 1 . 5 2 0 2 . 8 9 4 3 4 . 8 2 0 1 ,. 0 0 4 2 .. 7 9 P
ATOM 2 1 6 6 6 OP1 G E 1 9 3 1 ., 7 9 5 1 . 4 4 5 3 5 ., 0 3 3 1 ,. 0 0 4 8 .. 5 6 0
ATOM 2 1 6 6 7 OP2 G E 9 3 2 . 632 3 ., 8 5 4 3 4 . 8 6 9 1 ,. 0 0 3 6 ,. 4 1 0
ATOM 2 1 6 6 8 C5 ' G E 1 9 2 9 . 7 7 3 2 . 3 5 6 3 2 . 9 5 7 1 ,. 0 0 3 6 .. 7 2 c
ATOM 2 6 9 0 4 ' G E 1 9 2 8 ., 7 7 4 4 . 3 6 7 3 2 ., 0 3 9 1 ,. 0 0 4 3 ., 0 .1 0



ATOM 21670 03 ' G E 19 30..27 1..881 29..853 1 ..00 38..16 O
ATOM 21671 02 ' G E 19 28,,236 3 ..670 29.,038 1 ,.00 35..67 O
ATOM 21672 CI ' G E 9 28..82 9 5 .,127 30. 857 1 ,.00 40,. 0 C
ATOM 21673 Nl G E 19 30..442 .631 29. 098 1 ..00 36..09 N
ATOM 2 74 N9 G E 19 29.,717 6 .280 .3.1.,079 1 ,.00 37 ..40 N
ATOM 21675 C8 G E 9 30..614 6 .,452 32. 094 1 ,.00 40,.40 C
ATOM 21676 N7 G E 19 31..297 7.,564 32. 004 1 ,.00 39,.04 N
ATOM 2 77 C G E 19 30.,802 8 .163 .30.,858 1 ,.00 37 ..04 C
ATOM 21678 Co G E 19 31..152 9 .405 30. 271 1 ,.00 39..73 C
ATOM 21679 0 G E 19 31..994 10.,217 30. 695 1 ,.00 41 ,.71 O
ATOM 21680 C G E 1 29.,467 8 .794 28.,582 1 ,.00 40.. 4 C
ATOM 21681 2 G E 19 28..856 9 .172 27. 449 1 ,.00 43..29

ATOM 21682 N.3 G E 29. 107 7.,655 29. 141 1 ,.00 4.1 ,.27 N
ATOM 21683 C G E 19 29..833 7.390 30..267 1 ..00 38..96 c
ATOM 21684 05 ' C E 20 31.,184 2 .530 27.,581 1 ,.00 39..62 O
ATOM 21685 C4 ' C E 20 31..373 4.,318 26. 017 1 ,.00 42 ,.43 C
ATOM 21686 C3 ' C E 20 32..181 4.976 24. 926 1 ..00 44 ..32 c
ATOM 2 87 C2 ' C E 20 3.1.,358 6 .229 24.,643 1 ,.00 40.. 4 C
ATOM 21688 P C E 20 31..553 1.,717 28. 885 1 ,.00 38,.29 P
ATOM 21689 OF1 c E 20 31..608 0 .,320 28. 369 1 ,.00 41 ,.52 0
ATOM 2 90 OP2 c E 20 32.,692 2.384 29.,540 1 ,.00 37 ...3.3 0
ATOM 21691 C5 ' c E 20 32. 112 3 .375 26. 933 1 ,.00 40..70 c
ATOM 21692 04 ' c E 20 30..821 5 .,438 26. 783 1 ,.00 44 ,.44 0
ATOM 2 93 03 ' c E 20 32.,321 4.120 2.3.,794 1 ,.00 41 ..16 0
ATOM 21694 02 ' c E 20 30. 195 5 ..870 23. 933 1 ,.00 48..28 0
ATOM 21695 C ' c E 20 30. 913 6 .,6 26. 041 1 ,.00 39 ,.83 c
ATOM 2 96 Nl c E 20 31.,913 7..482 26.,699 1 ,.00 42 ..7.3 N
ATOM 21697 C2 c E 20 32.,195 8 .772 26.,219 1 ,.00 40..91 c
ATOM 21698 N.3 c E 20 33. 155 9 .,485 26. 859 1 ,.00 44 ,.89 N
ATOM 21699 C c E 20 33..799 8 .976 27. 932 1 ..00 42 ..56 c
ATOM 217 00 C c E 20 33.,508 7.683 28.,443 1 ,.00 37 ..43 C
ATOM 1701 C6 c E 20 32..570 6 .,985 27 .799 1 ,.00 40,.76 C
ATOM 217 02 02 c E 20 31..601 .241 25. 240 1 ..00 38..22 O
ATOM 21703 c E 20 34.,724 9 .725 28.,543 1 ,.00 43..29 N
ATOM 21704 05 ' G E 21 33..944 5 .,545 521 1 ,.00 4.3,.46 O
ATOM 21705 C4 ' G E 21 33..473 7.,656 21 .547 1 ,.00 43,.17 c
ATOM 21706 C3 ' G E 34.,895 7.851 2.1.,093 1 ,.00 43..94 C
ATOM 21707 C2 ' G E 21 35. 254 9 .216 21. 658 1 ,.00 44 ..74 c
ATOM 21708 P G E 2 33. 687 4.,051 22.942 1 ,.00 46 ,.60 P
ATOM 21709 OP1 G E 21 3.3.,500 3 ..288 21.,694 1 ,.00 39..36 0
ATOM 21710 OP2 G E 21 34.,758 3 ..625 23.,883 1 ,.00 51 ..37 0
ATOM 21711 C5 ' G E 2 33 .066 6 .,219 .641 1 ,.00 44 ,.31 c
ATOM 21712 0 ' G E 21 33. 445 8 .269 22. 863 1 ..00 39..35 0
ATOM 21713 03 ' G E 21 35.,021 7.755 19.,703 1 ,.00 47 ..18 0
ATOM 21714 02 ' G E 21 34. 727 10.,255 20.849 1 ,.00 51 ,.38 0
ATOM 21715 CI ' G E 21 34. 503 .195 22. 981 1 ..00 39.. 1 c
ATOM 21716 N9 G E 35.,350 8 .775 24.,098 1 ,.00 4 ..54 N
ATOM 21717 C8 G E 21 35. 3 7,,557 24. 741 1 ,.00 42 ,.27 c
ATOM 21718 N7 G E 21 36. 143 7.,493 25. 731 1 ,.00 35,.02 N
ATOM 21719 C G E 36.,785 8 .7 25.,727 1 ,.00 37 ..88 c
ATOM 21720 C G E 21 3 .301 9 .524 24. 729 1 ,.00 42 ..22 C
ATOM 21721 Nl G E 21 38. 130 10.,509 26. 216 1 ,.00 48,.23 N
ATOM 21722 C G E 21 .37.,585 11 .246 25.,208 1 ,.00 42 ..46 C
ATOM 21723 3 G E 21 3 .650 10. 781 24. 412 1 ,.00 42 ..45
ATOM 21724 C G E 2 37. 789 9 .,220 26. 563 1 ,.00 39 ,.32 C
ATOM 21725 0 G E 21 .38.,3 2 8 .717 27.,522 1 ,.00 43..50 O
ATOM 21726 2 G E 21 38.,081 12. 482 25.,074 1 ,.00 46..97
ATOM 21727 0 ' U E 22 37. 453 8 .,159 19. 509 1 ,.00 45 ,.99 O
ATOM 21728 C4 ' U E 22 38. 670 10. 207 19. 380 1 ..00 42 ..54 c
ATOM 21729 C3 ' U E 22 40.,078 9 .647 19.,324 1 ,.00 42 ..49 c
ATOM 21730 C2 ' υ E 22 40. 754 10.,359 20.484 1 ,.00 52 , c
ATOM 21731 P U E 22 36. 342 7.109 19. 097 1 ..00 48..30 P
ATOM 21732 OP1 U E 22 .3 6 .,193 7.107 17 .,628 1 ,.00 49..69 0



ATOM 21733 OP2 U E 22 36..655 5 ..849 19..806 1 ..00 50..25 O

ATOM 217 34 C5 ' U E 22 37.,612 9 ..345 18.,766 1 ,.00 48..05 C

ATOM 21735 04 ' υ E 22 38..402 10.,349 20 ..801 I ..00 37 ,.69 O

ATOM 21736 03 ' u E 22 40..708 .,876 18..079 1 ..00 48..39 O
ATOM 21737 02 ' u E 22 4 .,043 1 .701 20.,104 1 ,.00 53..00 O

ATOM 21738 CI ' υ E 22 3 ..617 10.,407 21..512 I ..00 44 ,.66 C
ATOM 21739 l u E 22 39..617 9 .,303 22 ..507 1 ,.00 42 ,.02 N

ATOM 21740 C2 u E 22 40.,434 9 ..394 23.,600 1 ,.00 40..35 C
ATOM 21741 3 u E 22 40 ..336 8 ..373 24.,490 1 ,.00 41 ..28

ATOM 21742 C4 u E 22 39..508 7 .,278 24 ..439 1 ,.00 38,.94 c
ATOM 21743 C u E 38.,671 7 ..232 23.,297 1 ,.00 35..83 C

ATOM 21744 C o u E 22 38..754 8 ..227 22.,402 1 ,.00 43..00 C
ATOM 21745 02 u E 22 4 .2 10.,295 23 .779 1 ,.00 48 ,.21 O
ATOM 21746 04 u E 22 39..545 6 .,487 25.,383 1 ..00 41 ..67 O

ATOM 217 47 05 ' u E 2 3 43.,001 8 ..837 18.,054 1 ,.00 48..92 O
ATOM 21748 C4 ' υ E 23 44 ..706 10., 10 1 ..155 I ..00 49,. 3 C

ATOM 21749 C3 ' u E 23 45..737 8 .,997 19..188 1 ..00 47 ..46 c
ATOM 21750 C2 ' u E 23 46.,157 8 .961 20.,650 1 ,.00 5 ..49 c
ATOM 217 51 P υ E 23 41 ..573 8 .,713 17 ..378 I ..00 52 ,.76 P
ATOM 21752 OF1 u E 23 41 ..707 9 .,041 15..946 1 ,.00 58,.09 0

ATOM 21753 OP2 u E 23 4 .,007 7 .413 17 .,778 1 ,.00 48..57 0
ATOM 21754 C 5 ' u E 23 43 ..720 10.,054 18.,018 1 ,.00 48..12 c
ATOM 21755 04 ' u E 23 44 ..020 9 .,991 20..424 1 ,.00 44 ,.11 0
ATOM 21756 03 ' u E 23 46.,808 ..270 18.,316 1 ,.00 59..20 0

ATOM 21757 02 ' u E 23 47 ..108 9 ..984 20.,896 1 ,.00 45..50 0
ATOM 21758 C ' u E 23 44 .855 9 .,346 .362 1 ,.00 46 ,.21 c
ATOM 21759 N l u E 23 44 .,092 8 ..22 4 21.,965 1 ,.00 43..42 N

ATOM 217 60 C2 u E 2 3 44 .,384 7 ..877 23.,260 1 ,.00 44 ..81 c
ATOM 21761 3 u E 23 43. 596 6 .,893 23 .813 1 ,.00 41. ,.19
ATOM 21762 C4 u E 23 42..541 6 .,231 23.,217 1 ..00 38..17 c
ATOM 217 63 C u E 2 3 42.,305 6 ..642 21.,888 1 ,.00 37 ..11 c
ATOM 21764 C 6 υ E 23 43..047 7 ,,609 21...32 4 I ..00 43,.03 c
ATOM 21765 02 u E 23 45..283 8 .,413 23..866 1 ..00 49..36 0
ATOM 217 66 04 u E 23 4 .,929 5 ..351 23.,836 1 ,.00 37 ..29 0

ATOM 21767 05 ' υ E 24 48..248 7 ,,244 18..333 I ..00 49,.29 0
ATOM 21768 C4 ' u E 24 50..202 .,850 19..715 1 ,.00 53,.25 c
ATOM 217 69 C3 ' u E 24 50.,337 5 ..35 9 19.,427 1 ,.00 50..46 c
ATOM 21770 C2 ' u E 24 50..460 4 ..779 20.,823 1 ,.00 49..92 c
ATOM 21771 P u E 24 47 .373 8 .,125 17 ..34 5 1 ,.00 49 ,.87 P

ATOM 21772 OP1 u E 24 48.,322 8 ..790 16.,42 6 1 ,.00 51 ..51 0
ATOM 217 73 OP2 u E 24 46.,241 7 ..352 16.,788 1 ,.00 48..36 0

ATOM 21774 C5 ' u E 24 49. 550 7 .,697 18. 658 1 ,.00 5.1 ,.44 c
ATOM 21775 04 ' u E 24 49.,419 6 .,906 20.,927 1 ..00 45..42 0

ATOM 217 76 0 3 ' u E 24 51.,455 5 ..069 18.,602 1 ,.00 60..55 0
ATOM 21777 02 ' υ E 24 51..766 5 .,030 21..319 I ..00 47 ,.23 0

ATOM 21778 CI ' u E 24 49..502 5 .,673 21..605 1 ..00 48..58 c
ATOM 2 779 N l u E 24 48.,130 5 .131 21.,763 1 ,.00 45..89 N

ATOM 21780 C2 υ E 24 47 ..940 4 .,313 .846 I ..00 45,.39 c
ATOM 21781 3 u E 24 46..64 9 3 .,842 23..044 1 ,.00 45,.41 N

ATOM 21782 C4 u E 24 45 .,525 4 .146 22.,257 1 ,.00 45..74 c
ATOM 21783 C 5 u E 24 45.,832 5 ..007 21.,161 1 ,.00 42 ..61 c
ATOM 217 84 C u E 24 47 ..073 5 .,479 20..957 1 ,.00 41 ,.09 c
ATOM 21785 02 u E 24 48.,886 4 ..044 23.,548 1 ,.00 47 ..88 0

ATOM 21786 04 u E 24 44 .,390 3 ..687 22.,516 1 ,.00 37 ..96 0
ATOM 21787 05 ' u E 25 51. 772 2 .,568 19. 023 1 ,.00 42 ,.07 0

ATOM 21788 C4 ' u E 25 52.,660 1 ..576 21.,008 1 ,.00 49 ..70 c
ATOM 21789 C 3 ' u E 25 52.,27 5 0 ..156 20.,619 1 ,.00 51 ..46 c
ATOM 21790 C2 ' u E 25 51. 556 -0.,335 .859 1 ,.00 0 ,.34 c
ATOM 21791 P u E 25 51.,641 3 .,638 17 .,857 1 ..00 60..88 P

ATOM 21792 0P1 u E 25 52. 9 7 3 ..715 17 .,132 1 ,.00 61 ..11 0
ATOM 21793 0P2 υ E 25 50..442 3 .,304 17 ..069 I ..00 61 ,.35 0

ATOM 21794 C5 ' u E 25 52..901 2 .,529 19..867 1 ..00 49..70 c
ATOM 217 95 04 ' u E 25 5 .,538 2 .037 21.,791 1 ,.00 5 ..00 0



ATOM 2 1 7 6 0 3 ' U E 2 5 5 3 .. 3 9 7 - 0 .. 6 3 8 2 0 .. 2 8 5 1 .. 0 0 5 7 .. 5 7 O
ATOM 2 7 0 2 ' U E 2 5 5 2 ., 5 0 4 -- 0 .. 6 8 5 2 2 ., 8 5 3 1 ,. 0 0 4 5 .. 4 3 O
ATOM 2 1 7 9 8 CI ' υ E 2 5 5 0 .. 8 8 0 ., 9 3 4 . .30 0 .. 0 0 4 9 ,. 2 7 C
ATOM 2 1 7 9 9 Nl U E 2 5 4 9 .. 4 1 5 0 . 9 9 0 2 1 .. 7 8 7 1 .. 0 0 4 4 .. 3 3
ATOM 2 1 8 0 0 C2 u E 2 5 4 8 ., 4 4 1 0 . 3 7 9 2 2 ., 5 4 2 1 ,. 0 0 4 6 .. 2 6 C
ATOM 1 8 0 1 .3 υ E 2 5 4 7 .. 1 6 7 0 ., 4 3 2 . 0 2 8 1 .. 0 0 4 .1 ,. 8 4
ATOM 2 1 8 0 2 C4 u E 2 5 4 6 .. 7 5 1 1 ., 0 5 5 2 0 .. 8 7 1 1 ,. 0 0 4 5 ,. 3 5 c
ATOM 2 1 8 0 3 C u E 2 5 4 7 ., 8 0 8 . 6 6 2 2 0 ., 1 2 2 1 ,. 0 0 4 0 .. 0 8 C
ATOM 2 1 8 0 4 Co u E 2 5 4 9 .. 0 5 6 1 . 6 0 7 2 0 . 6 0 5 1 ,. 0 0 4 8 .. 2 2 c
ATOM 2 1 8 0 5 0 2 u E 2 5 4 8 .. 7 0 2 - 0 ., 1 7 6 2 3 .. 602 1 ,. 0 0 5 1 ,. 9 8 0
ATOM 2 8 0 6 0 4 u E 2 5 4 5 ., 5 4 5 1 .. 0 4 1 2 0 ., 5 7 5 1 ,. 0 0 4 6 .. 1 5 0
ATOM 2 1 8 0 7 0 5 ' A E 2 6 5 2 .. 4 7 2 -- 3 .. 0 0 4 2 0 . 3 0 5 1 ,. 0 0 4 4 .. 3 6 0
ATOM 2 1 8 0 8 C4 ' A E 2 6 5 2 . 6 4 - 4 ., 4 8 8 2 2 . 1 6 7 1 ,. 0 0 5 2 ,. 3 4 c
ATOM 2 1 8 0 9 C3 ' A E 2 6 5 1 .. 3 4 3 - 5 . 4 5 1 2 1 .. 3 1 3 1 .. 0 0 5 3 .. 8 7 c
ATOM 2 1 8 1 0 C2 ' A E 2 6 5 0 ., 2 1 7 -- 5 .. 8 2 5 2 2 ., 2 7 7 1 ,. 0 0 : . 9 5 c
ATOM 2 1 8 1 1 P A E 2 6 5 3 .. 2 5 5 - 1 ., 9 7 8 1 .. .38 9 1 .. 0 0 5 5 ,. 8 8 P
ATOM 2 1 8 1 2 OP1 A E 2 6 5 4 .. 6 4 6 - 2 . 4 7 6 1 9 .. 3 1 9 1 .. 0 0 6 0 .. 6 5 0
ATOM 2 1 8 1 3 OP2 A E 2 6 5 2 ., 5 2 - . 6 9 2 1 8 ., 1 3 0 1 ,. 0 0 4 4 .. 7 8 0
ATOM 2 1 8 1 4 C5 ' A E 2 6 5 3 .. 082 - 3 ., 5 2 9 2 1 .. 4 5 8 1 .. 0 0 4 5 ,. c
ATOM 2 1 8 1 5 0 4 ' A E 2 6 5 1 .. 1 6 8 - 3 ., 7 4 9 2 2 .. 9 0 3 1 ,. 0 0 52 ,. 4 9 0
ATOM 2 1 8 1 6 0 3 ' A E 2 6 5 2 ., 0 9 7 - 6 . 5 6 3 2 0 ., 8 3 3 1 ,. 0 0 5 4 .. 6 0 0
ATOM 2 1 8 1 7 0 2 ' A E 2 6 5 0 .. 6 4 2 -- 6 . 7 3 1 2 3 . 2 8 5 1 ,. 0 0 5 5 .. 6 5 0
ATOM 2 1 8 1 8 CI ' A E 2 6 4 9 .. 9 6 5 - 4 ., 4 8 5 2 2 .. 9 5 9 1 ,. 0 0 5 0 ,. 6 8 c
ATOM 2 1 8 1 9 9 A E 2 6 4 8 ., 9 3 5 - 3 .. 7 9 0 2 2 ., 1 9 7 1 ,. 0 0 4 7 .. 0 5 N
ATOM 2 1 8 2 0 C8 A E 2 6 4 9 .. 082 2 .. 9 7 7 2 1 . 1 0 5 1 ,. 0 0 4 4 .. 8 1 c
ATOM 2 1 8 2 1 7 A E 2 6 4 7 . 9 3 6 - 2 ., 6 9 2 0 . 6 0 5 1 ,. 0 0 4 7 ,. 7 5
ATOM 2 822 C A E 2 6 4 6 ., 9 9 5 - 3 .. 2 5 5 2 1 ., 4 2 0 1 ,. 0 0 4 3 .. 2 5 c
ATOM 2 1 8 2 3 C A E 2 6 4 7 ., 6 0 8 -- 3 .. 9 9 9 2 2 ., 3 9 6 1 ,. 0 0 4 2 .. 8 0 c
ATOM 2 1 8 2 4 in. A E 2 6 4 4 . 9 7 4 - 3 ., 9 8 4 2 2 . .33 9 1 ,. 0 0 4 .1. ,. 6 5
ATOM 2 1 8 2 5 C2 A E 2 6 4 5 .. 7 2 1 - 4 . 6 7 4 2 3 .. 2 2 3 1 .. 0 0 4 9 .. 2 6 c
ATOM 2 1 8 2 6 3 A E 2 6 4 7 ., 0 5 2 - 4 .. 7 5 0 2 3 ., 3 5 4 1 ,. 0 0 4 2 .. 6 9
ATOM 2 1 8 2 7 C6 A E 2 6 4 5 .. 5 9 8 - 3 ., 2 5 2 2 1 .. .3 9 6 1 .. 0 0 4 .3 ,. 7 9 c
ATOM 2 1 8 2 8 N6 A E 2 6 4 4 .. 8 9 7 - 2 . 5 5 1 2 0 .. 4 7 4 1 .. 0 0 4 8 .. 6 5
ATOM 2 1 8 2 9 0 5 ' G E 2 7 5 0 ., 5 6 2 - 7 . 9 0 7 1 9 ., 3 7 3 1 ,. 0 0 5 0 .. 8 9 O
ATOM 2 1 8 3 0 C4 ' G E 2 7 4 8 .. 9 0 0 - 9 ., 2 7 5 2 0 .. 4 0 3 1 .. 0 0 5 5 ,. 3 2 C
ATOM 2 1 8 3 1 C3 ' G E 2 7 4 8 .. 2 9 7 - 9 ., 5 5 0 1 9 .. 0 3 5 1 ,. 0 0 5 9 ,. 4 6 c
ATOM 2 1 8 3 2 C2 ' G E 2 7 4 6 ., 8 0 9 - 9 . 4 2 6 1 9 ., 3 3 4 1 ,. 0 0 5 2 .. 0 5 C
ATOM 2 1 8 3 3 P G E 2 7 5 1 .. 9 3 9 -- 7 . 1 3 6 1 9 . 3 2 7 1 ,. 0 0 5 4 .. 2 3 P
ATOM 2 1 8 3 4 OP1 G E 2 7 5 2 . 9 6 6 - 8 ., 2 1 9 1 9 . 2 4 5 1 ,. 0 0 6.3 ,. 8 6 0
ATOM 2 1 8 3 5 OP2 G E 2 7 5 1 ., 9 1 8 - 6 .. 1 7 4 1 8 ., 2 0 7 1 ,. 0 0 4 4 .. 8 2 0
ATOM 2 1 8 3 6 C5 ' G E 2 7 5 0 ., 3 3 3 -- 8 .. 8 5 1 2 0 ., 4 0 0 1 ,. 0 0 4 8 .. 4 6 c
ATOM 2 1 8 3 7 0 4 ' G E 2 7 4 8 . 0 6 8 - 8 ., 2 0 3 2 0 . 9 3 5 1 ,. 0 0 5 7 ,. 8 7 0
ATOM 2 1 8 3 8 0 3 ' G E 2 7 4 8 .. 6 9 0 - 0 . 8 2 0 1 8 . 5 2 6 1 .. 0 0 5 9 .. 1 5 0
ATOM 2 1 8 3 9 0 2 ' G E 2 7 4 6 ., 3 4 5 - 1 0 .. 5 8 3 2 0 ., 0 1 3 1 ,. 0 0 5 1 .. 7 2 0
ATOM 2 1 8 4 0 CI ' G E 2 7 4 6 .. 8 0 0 - 8 ., 2 4 9 2 0 .. .32 9 1 .. 0 0 5 2 ,. 2 5 c
ATOM 2 1 8 4 1 N9 G E 2 7 4 6 .. 5 1 1 - 7 . 0 0 4 1 9 .. 602 1 .. 0 0 5 1 .. 2 7
ATOM 2 1 8 4 2 C8 G E 2 7 4 7 ., 3 2 5 - 6 . 1 5 3 1 8 ., 8 9 0 1 ,. 0 0 5 ., 1 6 c
ATOM 2 1 8 4 3 Ί G E 2 7 4 6 .. 6 6 5 - 5 ., 2 0 1 1 8 .. 2 7 9 1 .. 0 0 4 7 ,. 2 4
ATOM 2 1 8 4 4 C G E 2 7 4 5 .. 3 4 8 - 5 ., 4 8 7 1 8 .. 5 8 5 1 ,. 0 0 4 5 ,. 0 4 c
ATOM 2 1 845 C4 G E 2 7 4 5 ., 2 2 9 - 6 . 5 9 3 1 9 ., 3 7 9 1 ,. 0 0 4 5 .. 9 9 c
ATOM 2 1 8 4 6 Ml G E 2 7 4 3 .. 0 0 0 -- 5 . 4 0 7 1 8 . 7 1 1 1 ,. 0 0 4 0 .. 2 4
ATOM 2 1 8 4 7 C2 G E 2 7 4 2 .. 9 9 5 ... g _, 5 2 1 1 9 .. 5 2 1 1 ,. 0 0 4 7 ,. 7 0 c
ATOM 2 1 8 4 8 3 G E 2 7 4 4 ., 1 0 - 7 .. 1 5 8 1 9 ., 8 9 1 1 ,. 0 0 4 7 .. 6 9 N
ATOM 2 1 8 4 9 Co G E 2 7 4 4 . 1 7 0 - 4 .. 8 2 6 1 8 . 2 1 0 1 ,. 0 0 4 4 .. 3 3 C
ATOM 2 1 8 5 0 0 G E 2 7 4 4 . 4 8 - 3 ., 8 5 0 1 7 . 4 8 5 1 ,. 0 0 5 3 ,. 1 3 O
ATOM 2 8 5 1 2 G E 2 7 4 1 ., 8 0 6 - 6 .. 9 8 0 1 9 ., 9 4 9 1 ,. 0 0 4 3 .. 7 4 N
ATOM 2 1 8 5 2 P A E 2 8 4 8 ., 5 7 8 - 1 1 .. 2 3 1 1 6 ., 9 6 7 1 ,. 0 0 5 7 .. 9 6 P
ATOM 2 1 8 5 3 OP1 A E 2 8 4 7 . 8 2 8 - 1 0 ., 3 3 4 1 6 . 0 7 5 1 ,. 0 0 5 6 ,. 2 4 O
ATOM 2 1 8 5 4 OP2 A E 2 8 4 8 . 1 4 6 - 1 2 . 6 4 6 1 7 . 0 6 3 1 .. 0 0 6 1 .. 1 6 O
ATOM 2 1 8 5 5 0 5 ' A E 2 8 5 0 ., 082 - 1 1 .. 2 2 0 1 6 ., 4 4 6 1 ,. 0 0 6 1 .. 4 1 O
ATOM 2 1 8 5 6 C5 ' A E 2 8 5 0 .. 92 1 - 1 0 ., 0 8 0 1 6 .. 5 9 2 1 .. 0 0 62 ,. 4 1 C
ATOM 2 1 8 5 7 C4 ' A E 2 8 5 2 .. 1 4 2 - 0 . 1 7 4 1 5 .. 7 1 0 1 .. 0 0 6 3 .. 4 3 c
ATOM 2 1 8 5 8 0 4 ' A E 2 8 5 3 ., 0 8 8 - 1 . 1 2 7 1 6 ., 2 6 3 1 ,. 0 0 6 5 .. 4 2 0



ATOM 2 1 8 5 9 C3 ' A E 2 8 5 1 8 8 7 --1 0 62 3 1 4 2 8 3 1 0 0 5 0 5 c
ATOM 2 1 8 6 0 0 3 ' A E 2 8 5 2 8 2 7 -- 9 9 7 1 1 3 4 4 2 1 0 0 3 8 4 O
ATOM 1 8 6 1 C2 ' A E 2 8 5 2 2 2 6 - 1 2 1 0 8 1 4 3 3 1 1 0 62 3 6 c
ATOM 2 1 8 62 0 2 ' A E 2 8 5 2 5 8 1 --1 2 6 3 8 1 3 0 8 1 1 0 0 5 6 9 0
ATOM 2 1 8 6 3 C ' A E 2 8 3 4 0 1 1 2 1 0 6 5 2 9 5 1 0 0 6 4 3 4 c
ATOM 2 1 8 6 4 9 A E 2 8 5 3 62 9 - 1 3 3 5 5 1 6 0 2 6 1 0 6 7 6 4
ATOM 2 1 8 6 5 C8 A E 2 8 5 2 7 1 3 - 1 4 1 6 0 1 6 6 5 3 1 0 0 3 6 c
ATOM 2 1 8 6 6 7 A E 2 8 3 2 5 3 - 1 5 1 8 9 7 2 7 9 1 0 0 6 8 2 3 N
ATOM 2 1 8 6 7 C5 A E 2 8 5 6 1 - 1 5 0 4 5 1 7 0 6 3 1 0 0 6 5 5 6 c
ATOM 2 1 8 6 8 C4 A E 2 8 5 8 6 1 - 1 3 9 1 2 1 6 3 0 8 1 0 0 4 3 9 c
ATOM 2 1 8 6 9 l A E 2 8 5 6 9 5 8 - 1 4 0 5 7 0 9 1 1 0 0 2 9 0 N
ATOM 2 1 8 7 0 C2 A E 2 8 5 7 0 3 9 - 1 4 2 8 2 1 3 6 2 1 0 0 7 0 6 8 c
ATOM 2 1 8 7 1 3 A E 2 8 5 6 0 6 7 - 1 3 4 6 9 1 92 0 1 0 0 6 3 8
ATOM 2 1 8 7 2 C A E 2 8 5 5 7 2 6 - 1 5 8 1 5 1 7 4 6 0 1 0 0 9 1 c
ATOM 2 1 8 7 3 6 A E 2 8 5 5 62 0 - 1 6 9 1 8 1 8 1 8 9 1 0 0 7 0
ATOM 2 1 8 7 4 P G E 2 9 5 2 4 4 - 8 6 0 4 1 2 7 3 5 1 0 6 6 7 2 P
ATOM 2 1 8 7 5 OP1 G E 2 9 5 3 4 9 0 - 8 0 5 4 1 1 8 7 9 1 0 0 7 4 1 7 O
ATOM 2 1 8 7 6 OP2 G E 2 9 9 3 2 - 7 7 7 2 3 8 5 1 0 0 7 8 0 O
ATOM 2 1 8 7 7 0 5 ' G E 2 9 5 1 1 8 3 - 9 0 2 1 1 1 8 0 6 1 0 6 8 5 8 O
ATOM 2 1 8 7 8 C5 ' G E 2 9 5 1 3 3 4 - 9 3 0 9 1 0 4 2 3 1 0 0 3 6 6 c
ATOM 2 8 7 9 C4 ' G E 2 9 0 6 9 7 - 1 0 632 0 0 9 4 1 0 0 7 2 8 8 c
ATOM 2 1 8 8 0 0 4 ' G E 2 9 4 9 2 7 1 - 1 0 4 8 2 9 8 5 6 1 0 0 7 4 0 6 0
ATOM 2 1 8 8 1 C3 ' G E 2 9 5 1 1 7 5 - 1 1 3 5 0 8 8 4 6 1 0 0 6 9 9 8 c
ATOM 2 1 8 8 2 0 3 ' G E 2 9 5 2 4 5 8 - 1 1 9 3 3 8 9 7 3 1 0 0 7 1 6 1 0
ATOM 2 1 8 8 3 C2 ' G E 2 9 5 0 0 6 6 - 1 2 3 6 9 8 6 4 1 1 0 0 7 3 7 2 c
ATOM 2 8 8 4 0 2 ' G E 2 9 5 0 2 0 8 - 1 3 4 3 5 9 5 6 7 1 0 0 7 7 6 5 0
ATOM 2 1 8 8 5 CI ' G E 2 9 4 8 8 3 1 - 1 1 5 5 9 0 3 0 1 0 0 7 8 4 2 c
ATOM 2 1 8 8 6 9 G E 2 9 4 8 1 0 5 - 1 1 0 4 6 7 8 3 8 1 0 0 7 4 9 9
ATOM 2 1 8 8 7 C8 G E 2 9 4 7 3 7 0 - 8 2 6 6 9 6 7 1 0 0 7 3 8 6 C
ATOM 2 1 8 8 8 7 G E 2 9 4 6 8 3 3 - 1 1 1 6 6 5 9 7 7 1 0 0 7 1 4 1
ATOM 2 1 8 8 9 C G E 2 9 4 7 2 5 1 - 9 8 2 6 2 0 2 1 0 0 7 1 5 9 C
ATOM 2 1 8 9 0 C G E 2 9 4 8 0 4 1 - 9 7 7 3 7 3 3 7 1 0 7 1 0 6 C
ATOM 2 1 8 9 1 l G E 2 9 4 7 602 - 7 5 8 6 6 0 4 0 1 0 0 7 6 5 2
ATOM 2 8 92 C2 G E 2 9 4 8 3 7 0 - 7 5 9 7 7 1 7 6 1 0 0 7 9 9 5 C
ATOM 2 1 8 9 3 3 G E 2 9 4 8 62 8 - 8 6 9 1 7 8 8 4 1 0 7 1 8 1
ATOM 2 1 8 9 4 C G E 2 9 4 6 9 8 3 - 8 6 7 6 5 4 6 2 1 0 0 7 2 1 c
ATOM 2 8 9 5 0 6 G E 2 9 4 6 3 8 - 8 4 9 4 4 4 3 7 1 0 0 7 0
ATOM 2 1 8 9 6 2 G E 2 9 4 8 8 5 6 - 6 3 2 7 5 3 6 1 0 0 8 8 0 1
ATOM 2 1 8 9 7 P C E 3 0 5 3 4 4 2 - 9 8 4 7 7 0 0 1 0 0 7 3 4 9 P
ATOM 2 8 9 8 OP1 C E 3 0 5 4 62 3 - 1 2 7 6 9 8 1 4 1 1 0 0 7 5 2 5 0
ATOM 2 1 8 9 9 OP2 C E 3 0 5 3 6 3 3 - 1 0 6 3 5 7 7 1 0 0 7 3 0 1 0
ATOM 2 1 9 0 0 0 5 ' C E 3 0 5 2 6 8 - 1 2 7 8 7 6 5 9 7 1 0 0 6 7 4 0
ATOM 2 1 9 0 1 C5 ' c E 3 0 5 2 2 6 0 - 1 1 4 0 6 8 0 7 1 0 0 7 0 2 5 c
ATOM 2 1 9 0 2 C4 ' C E 3 0 5 1 3 5 5 - 1 6 4 4 5 7 2 0 1 0 0 7 5 1 1 c
ATOM 2 1 9 0 3 0 4 ' c E 3 0 5 0 1 4 3 - 1 3 8 5 3 5 6 7 3 1 0 7 7 8 7 0
ATOM 2 1 9 0 4 C3 ' c E 3 0 5 1 8 9 6 - 1 5 5 0 4 3 0 6 1 0 0 8 0 5 0 c
ATOM 2 1 9 0 5 0 3 ' c E 3 0 2 8 3 9 - 1 5 5 6 8 4 0 0 3 1 0 0 8 0 7 9 0
ATOM 2 1 9 0 6 C2 ' c E 3 0 5 0 62 3 - 4 6 0 4 3 4 6 6 1 0 7 9 4 3 c
ATOM 2 1 9 0 7 0 2 ' c E 3 0 5 0 1 4 9 - 1 9 3 8 3 3 5 1 1 0 0 8 4 0 6 0
ATOM 2 0 8 C ' c E 3 0 4 9 6 4 2 - 1 3 8 2 8 4 3 4 9 1 0 0 7 6 8 9 c
ATOM 2 1 9 0 9 l c E 3 0 4 9 4 7 3 - 1 2 4 2 1 3 9 1 1 1 0 0 7 4 7 8
ATOM 2 1 9 1 0 C2 c E 3 0 4 8 6 4 - 1 2 1 4 2 2 8 0 4 1 0 0 7 7 0 5 c
ATOM 2 1 1 3 c E 3 0 4 8 4 9 5 - 1 0 8 6 0 2 4 0 9 1 0 0 7 5 2 3 N
ATOM 2 1 9 1 2 C4 c E 3 0 4 9 1 1 0 - 9 8 8 4 3 0 6 1 1 0 0 7 3 7 4 c
ATOM 2 1 9 1 3 C5 c E 3 0 4 9 9 4 4 - 0 1 3 5 4 1 8 7 1 0 0 7 5 4 c
ATOM 2 1 4 C c E 3 0 5 0 0 9 5 - 1 1 4 0 5 4 5 7 6 1 0 0 7 3 8 1 c
ATOM 2 1 9 1 5 0 2 c E 3 0 4 8 0 8 4 - 1 3 0 6 8 2 2 0 3 1 0 0 7 1 7 8 0
ATOM 2 1 9 1 6 c E 3 0 4 8 92 4 - 8 6 4 2 2 62 8 1 0 0 7 0 0 4
ATOM 2 1 9 1 7 P u E 3 1 5 4 0 6 6 - 1 5 2 6 1 3 0 1 0 1 0 0 7 9 3 3 P
ATOM 2 1 9 1 8 OP1 u E 3 1 5 4 9 7 9 - 1 6 4 2 3 3 1 6 1 1 0 0 8 5 4 7 0
ATOM 2 1 9 1 9 OP2 υ E 3 1 5 4 6 0 3 - 1 3 8 9 2 3 2 3 7 1 0 8 0 5 3 0
ATOM 2 1 9 2 0 0 5 ' u E 3 1 5 3 3 8 6 - 1 5 2 4 1 1 5 6 5 1 0 0 7 5 0 3 0
ATOM 2 1 9 2 1 C5 ' u E 3 2 7 3 - 1 6 3 9 1 1 0 7 3 1 0 0 8 0 5 c



ATOM 2 1 922 C4 ' u E 3 1 5 1 .. 9 0 5 --1 .. 1 1 2 - 0 .. 1 7 3 1 .. 0 0 8 5 .. 6 6 c
ATOM 2 1 9 2 3 0 4 ' u E 3 1 5 0 ,, 7 8 7 --1 5 .. 2 3 4 0 . 7 1 ,. 0 0 8 8 .. 7 6 O
ATOM 2 1 9 2 4 C3 ' υ E 3 1 5 2 .. 6 0 5 - 1 5 ., 4 0 3 - 1 .. .32 1 ,. 0 0 8 9 ,. 1 5 c
ATOM 2 1 9 2 5 0 3 ' u E 3 1 5 3 .. 4 8 6 --1 . 2 2 4 - 2 .. 0 6 2 1 .. 0 0 9 0 .. 5 8 0
ATOM 2 1 9 2 6 C2 ' u E 3 5 ., 4 2 7 1 4 . 8 8 7 - 2 ., 1 3 1 1 ,. 0 0 8 7 .. 9 5 c
ATOM 2 1 9 2 7 0 2 ' υ E 3 1 5 0 .. 8 1 - 1 5 ., 9 5 4 - 2 . 8 3 9 ,. 0 0 8 0 ,. 3 7 0
ATOM 2 1 9 2 8 CI ' u E 3 1 5 0 .. 4 8 2 - 1 4 ., 4 5 0 - 1 . 0 1 3 1 ,. 0 0 8 6 ,. 0 6 c
ATOM 2 1 9 2 9 u E 3 5 0 ., 6 6 1 - 1 3 . 0 2 0 - 0 ., 6 7 9 1 ,. 0 0 8 3 .. 0 2 N
ATOM 2 1 9 3 0 C2 u E 3 1 4 9 .. 9 7 5 - 1 2 . 1 2 3 - 1 . 4 6 0 1 ,. 0 0 8 7 .. 4 4 C
ATOM 2 1 9 3 1 3 u E 3 1 5 0 .. 1 6 0 - 1 0 ., 8 0 3 - 1 . 1 3 5 1 ,. 0 0 8 9 ,. 4 5 N
ATOM 2 3 2 C4 u E 3 1 5 0 ., 9 5 8 - 1 0 .. .30 5 - 0 ., 1 2 5 1 ,. 0 0 8 9 .. 0 6 C
ATOM 2 1 9 3 3 C5 u E 3 1 5 1 .. 6 4 8 - 1 1 .. 302 0 . 6 3 6 1 ,. 0 0 8 5 .. 1 9 C
ATOM 2 1 9 3 4 C u E 3 5 1 . 4 7 8 - 1 2 ., 5 9 3 0 . 3 3 8 1 ,. 0 0 8 2 ,. 1 8 c
ATOM 2 1 9 3 5 0 2 u E 3 1 4 9 .. 2 5 1 - 1 2 . 4 8 1 - 2 .. 3 6 9 1 .. 0 0 9 0 .. 7 8 0
ATOM 2 1 9 3 6 0 4 u E 3 1 5 1 ., 0 2 7 - 9 .. 0 8 8 0 ., 0 5 1 1 ,. 0 0 8 9 .. 8 0
ATOM 2 1 9 3 7 P A E 3 2 5 4 .. 7 5 4 - 1 5 ., 5 6 3 - 2 . 7 9 5 1 ,. 0 0 92 ,. 1 1 P
ATOM 2 1 9 3 8 OP1 A E 3 2 5 5 .. 6 0 6 - 1 . 7 0 9 - 3 . 1 6 7 1 .. 0 0 1 0 0 .. 7 1 0
ATOM 2 1 9 3 9 OP2 A E 3 2 5 5 ., 3 1 5 - 1 4 . 4 6 0 - . ., 9 8 0 1 ,. 0 0 9 1 .. 5 2 0
ATOM 2 1 9 4 0 0 5 ' A E 3 2 5 4 .. 1 6 7 - 4 ., 9 1 6 - 4 . 1 2 6 1 ,. 0 0 9 7 ,. 4 7 0
ATOM 2 1 9 4 1 C5 ' A E 3 2 5 4 .. 0 3 5 - 1 5 ., 682 - 5 .. 3 1 7 1 ,. 0 0 1 0 3 ,. 4 0 c
ATOM 2 4 2 C4 ' A E 3 2 5 3 ., 3 - 1 4 . 9 0 6 - 6 ., 3 8 4 1 ,. 0 0 0 3 .. 7 0 c
ATOM 2 1 9 4 3 0 4 ' A E 3 2 5 2 .. 1 5 0 - 1 4 . 2 7 8 - 5 . 7 8 3 1 ,. 0 0 1 0 3 .. 8 3 0
ATOM 2 1 9 4 4 CI ' A E 3 2 5 1 .. 9 6 3 - 1 2 ., 9 8 7 - 6 . 3 2 0 1 ,. 0 0 1 0 9 ,. 3 6 c
ATOM 2 4 5 C2 ' A E 3 2 5 2 ., 9 7 0 - 1 2 .. 8 0 6 - 7 ,, 4 5 0 1 ,. 0 0 1 1 2 .. 5 4 c
ATOM 2 1 9 4 6 0 2 ' A E 3 2 5 2 .. 3 8 0 - 1 3 .. 2 5 8 - 8 . 6 6 2 1 ,. 0 0 1 1 3 .. 1 0
ATOM 2 1 9 4 7 C3 ' A E 3 2 5 4 . 0 8 3 - 1 3 ., 7 4 6 - 7 . 0 0 8 1 ,. 0 0 1 1 3 ,. 6 6 c
ATOM 2 4 8 0 3 ' A E 3 2 5 4 ., 9 5 1 - 1 4 .. 1 4 2 - 8 ., 0 6 5 1 ,. 0 0 1 1 4 .. 3 9 0
ATOM 2 1 9 4 9 N9 A E 3 2 5 2 ., 1 6 0 - 1 1 .. 9 9 9 - 5 ., 2 4 2 1 ,. 0 0 1 0 4 .. 5 9
ATOM 2 1 9 5 0 C8 A E 3 2 5 2 . 7 9 2 - 1 2 ., 1 6 2 - 4 . 0 3 5 1 ,. 0 0 1 0 ,. 6 0 c
ATOM 2 1 9 5 1 7 A E 3 2 5 2 .. 7 9 3 - 1 1 .. 0 8 3 - 3 . 2 9 1 1 .. 0 0 1 0 3 .. 7 9
ATOM 2 1 9 5 2 C A E 3 2 5 2 ., 1 1 4 - 1 0 .. 1 4 5 - 4 ., 0 6 0 1 ,. 0 0 1 0 7 .. 8 5 C
ATOM 2 1 9 5 3 C4 A E 3 2 5 1 .. 7 2 1 - 1 0 ., 7 0 0 - 5 . 2 6 4 1 ,. 0 0 1 0 8 ,. 5 2 C
ATOM 2 1 9 5 4 Nl A E 3 2 5 1 .. 0 9 3 - 8 . 1 5 5 - 4 . 8 2 2 1 .. 0 0 1 1 0 .. 6 8
ATOM 2 1 9 5 5 C2 A E 3 2 5 0 ., 7 8 4 - 8 . 8 2 6 - 5 ., 9 3 7 1 ,. 0 0 1 1 1 .. 0 3 C
ATOM 2 1 9 5 6 .3 A E 3 2 5 1 .. 0 4 7 - 1 0 ., 0 9 1 - 6 . 2 5 5 1 ,. 0 0 1 1 0 ,. 8 4
ATOM 2 1 9 5 7 C A E 3 2 5 1 .. 7 7 0 - 8 ., 7 9 7 - 3 . 8 4 7 1 ,. 0 0 1 0 9 ,. 3 3 c
ATOM 2 5 8 6 A E 3 2 5 2 ., 0 7 4 - 8 . 1 4 - 2 ., 7 4 2 1 ,. 0 0 1 1 1 .. 8 6 N
ATOM 2 1 9 5 9 P G E 3 3 5 6 .. 2 3 3 - 1 3 .. 2 4 3 - 8 . 4 5 7 1 ,. 0 0 1 1 5 .. 9 5 P
ATOM 2 1 9 6 0 OP1 G E 3 3 5 6 . 6 3 1 - 1 3 ., 6 0 7 - 9 . 8 4 1 1 ,. 0 0 1 1 3 ,. 1 6 O
ATOM 2 6 1 OP2 G E 3 3 5 7 ., 2 1 3 - 1 3 . 2 9 8 - 7 ,, 3 4 1 1 ,. 0 0 3 .. 7 8 O
ATOM 2 1 9 62 0 5 ' G E 3 3 5 5 ., 6 8 3 - 1 1 . 7 4 9 - 8 ., 5 3 1 1 ,. 0 0 1 1 9 .. 7 1 O
ATOM 2 1 9 6 3 C5 ' G E 3 3 5 5 . 0 5 7 - ., 2 5 8 - 9 . 7 0 6 1 ,. 0 0 1 2 3 ,. 3 4 C
ATOM 2 1 9 6 4 C4 ' G E 3 3 5 4 . 8 1 0 - . 7 7 4 - 9 . 62 1 1 .. 0 0 1 2 9 .. 1 7 c
ATOM 2 1 9 6 5 0 4 ' G E 3 3 5 3 ., 9 4 1 - 9 . 4 6 9 - 8 ., 4 9 7 1 ,. 0 0 1 2 6 .. 5 3 0
ATOM 2 1 9 6 6 CI ' G E 3 3 5 4 .. 2 7 6 - 8 ., 1 9 6 - 7 . 9 6 8 1 ,. 0 0 1 2 8 ,. 1 5 c
ATOM 2 1 9 6 7 N9 G E 3 3 5 4 .. 682 - 8 . 3 3 7 - 6 . 5 5 4 1 .. 0 0 1 2 3 .. 8 4
ATOM 2 6 8 C8 G E 3 3 5 5 ., 2 6 1 - 9 . 4 - 5 ., 92 0 1 ,. 0 0 9 .. 9 5 c
ATOM 2 1 9 6 9 Ί G E 3 3 5 5 .. 4 9 4 - 9 ., 1 9 7 - 4 . 652 1 ,. 0 0 1 1 8 ,. 0 4
ATOM 2 1 9 7 0 C G E 3 3 5 5 .. 0 4 9 - 7 ., 8 9 6 - 4 . 4 3 8 1 ,. 0 0 1 2 0 ,. 9 1 c
ATOM 2 1 9 7 1 C4 G E 3 3 5 4 ., 552 - 7 . 3 5 1 - 5 ., 6 0 4 1 ,. 0 0 1 2 3 .. 8 . c
ATOM 2 1 9 7 2 3 G E 3 3 5 4 . 0 2 6 - 6 .. 1 2 1 - 5 . 8 1 2 1 ,. 0 0 1 2 6 .. 7 7
ATOM 2 1 9 7 3 C2 G E 3 3 5 4 .. 0 1 5 - 5 ., 3 8 7 - 4 . 7 1 1 1 ,. 0 0 1 2 6 ,. 4 4 c
ATOM 2 7 4 N2 G E 3 3 5 3 ., 5 2 7 - 4 . 1 3 5 - 4 ., 7 4 3 1 ,. 0 0 1 2 7 .. 9 5 N
ATOM 2 1 9 7 5 l G E 3 3 5 4 . 4 8 8 - 5 .. 8 3 3 - 3 . 502 1 ,. 0 0 1 2 4 .. 4 8
ATOM 2 1 9 7 6 C G E 3 3 5 5 . 0 3 3 - 7 ., 0 9 7 - 3 . 2 6 2 1 ,. 0 0 1 2 5 ,. 5 0 C
ATOM 2 7 7 0 G E 3 3 5 5 ., 4 2 9 - 7 . .3 9 3 - 2 ., 1 2 4 1 ,. 0 0 1 2 7 .. 2 7 O
ATOM 2 1 9 7 8 C2 ' G E 3 3 5 5 ., 4 0 6 - 7 .. 62 7 - 8 ., 8 2 3 1 ,. 0 0 1 3 4 .. 5 4 C
ATOM 2 1 9 7 9 0 2 ' G E 3 3 5 4 . 8 2 8 - 6 ., 8 6 3 - 9 . 8 7 3 1 ,. 0 0 1 3 8 ,. 2 7 O
ATOM 2 1 9 8 0 C3 ' G E 3 3 5 6 . 0 2 9 - 8 . 9 0 9 - 9 . 3 6 2 1 .. 0 0 1 3 3 .. 4 7 c
ATOM 2 1 9 8 1 0 3 ' G E 3 3 5 6 ., 8 5 1 - 8 . 7 2 3 - 1 0 ., 4 1 ,. 0 0 1 3 7 .. 6 6 0
ATOM 2 1 9 8 2 P A E 3 4 5 8 .. 4 2 7 - 8 ., 5 0 5 - 1 0 . 2 8 6 1 ,. 0 0 1 4 1 ,. 0 7 P
ATOM 2 1 9 8 3 0P1 A E 3 4 5 8 .. 9 9 6 - 8 . 2 4 5 - 1 1 . 6 3 4 1 .. 0 0 1 4 0 .. 9 9 0
ATOM 2 8 4 0P2 A E 3 4 5 8 ., 9 4 7 - 9 . 6 4 2 - 9 ., 4 8 2 1 ,. 0 0 1 3 9 .. 9 8 0



ATOM 2 1 8 5 0 5 ' A E 3 4 5 8 .. 5 1 8 - 7 .. 1 7 2 -- 9 .. 4 0 5 1 .. 0 0 1 3 9 .. 9 4 O
ATOM 2 1 9 8 6 C5 ' A E 3 4 5 9 ,, 002 7 .. 1 8 3 - 8 ., 0 6 4 1 ,. 0 0 1 3 7 .. 5 8 C
ATOM 2 1 9 8 7 C4 ' A E 3 4 5 .. 9 3 6 - 6 ., 0 2 1 - 7 . 8 2 1 1 ,. 0 0 1 3 9 ,, 7 1 C
ATOM 2 1 9 8 8 0 4 ' A E 3 4 6 0 .. 3 8 8 - 5 . 5 2 6 -- 9 . 1 0 8 1 .. 0 0 1 4 2 .. 0 5 O
ATOM 2 8 9 C ' A E 3 4 6 0 ., 4 6 5 - 4 . 1 8 - 9 ., 0 9 4 1 ,. 0 0 3 9 ., 7 C
ATOM 2 1 9 9 0 9 A E 3 4 5 .. 4 5 9 - 3 ., 5 8 9 - 1 0 . 0 3 5 1 ,. 0 0 1 4 0 ,,
ATOM 2 1 9 9 1 C8 A E 3 4 5 8 .. 7 3 3 - 2 ., 3 -- 9 . 8 9 1 1 ,. 0 0 1 4 2 ,. 5 5 c
ATOM 2 1 9 92 A E 3 4 5 7 ., 9 7 - 2 . 1 9 9 - 1 0 ., 8 8 8 1 ,. 0 0 1 4 4 ., 8 0 N
ATOM 2 1 9 9 3 C5 A E 3 5 8 .. 1 1 6 -- 3 . 2 6 5 --1 1 . 7 5 2 1 ,. 0 0 1 4 5 .. 7 2 C
ATOM 2 1 9 9 4 C4 A E 3 4 5 9 .. 0 7 1 - 4 ., 1 3 0 - 1 1 . 2 4 6 1 ,. 0 0 1 4 4 ,. 8 4 c
ATOM 2 9 5 3 A E 3 4 5 9 ., 5 0 5 - 5 . 2 6 5 - 1 ., 8 3 0 1 ,. 0 0 4 5 .. 0 1 N
ATOM 2 1 9 9 6 C2 A E 3 5 8 .. 8 9 4 -- 5 . 4 7 0 - 1 2 . 9 9 8 1 ,. 0 0 1 4 2 .. 3 8 C
ATOM 2 1 9 9 7 . A E 3 4 5 7 . 9 6 2 - 4 ., 7 2 6 - 1 3 . 6 0 6 1 ,. 0 0 1 4 4 ,. 8 6
ATOM 2 1 9 9 8 C A E 3 4 5 7 .. 5 4 3 - 3 . 5 9 3 - 1 2 . 9 9 7 1 .. 0 0 1 4 6 .. 8 5 c
ATOM 2 1 9 9 9 6 A E 3 4 5 6 ., 6 1 5 2 . 8 4 5 - 1 3 ., 6 0 0 1 ,, 0 0 1 4 6 .. 6 2
ATOM 2 2 0 0 0 C2 ' A E 3 4 6 0 .. 2 0 1 - 3 ., 6 5 4 - 7 . 6 6 5 1 ,. 0 0 1 3 7 ,, 0 4 C
ATOM 2 2 0 0 1 0 2 ' A E 3 4 6 1 .. 4 4 1 - 3 . 5 8 7 - 6 . 9 7 4 1 .. 0 0 1 2 5 .. 7 8 O
ATOM 2 2 0 0 2 C3 ' A E 3 4 5 9 ., 3 4 1 - 4 . 7 9 4 - 7 ., 1 3 1 1 ,. 0 0 4 1 ., 5 3 C
ATOM 2 2 0 0 3 0 3 ' A E 3 4 5 .. .35 3 - 4 ., 8 8 5 - 5 . 7 3 1 ,. 0 0 1 4 4 ,, 1 8 O
ATOM 2 2 0 0 4 P A E 3 5 8 .. 2 7 8 - 4 ., 0 7 5 - 4 . 8 2 3 1 ,. 0 0 1 4 3 ,. 6 1 P
ATOM 2 2 0 0 5 OP1 A E 3 5 5 6 ., 9 4 2 - 4 . 6 7 8 - 5 ., 0 7 6 1 ,. 0 0 1 3 6 ., 2 4 0
ATOM 2 2 0 0 6 OP2 A E 3 5 5 8 .. 7 9 5 -- 3 . 9 4 8 - 3 . 4 3 2 1 ,. 0 0 1 3 1 .. 7 6 0
ATOM 2 2 0 0 7 0 5 ' A E 3 5 8 .. 2 7 0 - 2 ., 6 0 6 - 5 . 4 3 5 1 ,. 0 0 1 4 3 ,. 9 3 0
ATOM 2 2 0 0 8 C ' A E 3 5 7 ., 4 4 8 - 1 . 5 9 6 - 4 ., 8 7 2 1 ,. 0 0 1 4 1 .. 7 7 c
ATOM 2 2 0 0 9 C4 ' A E 3 5 5 6 .. 9 7 0 -- 0 . 62 1 - 5 . 9 1 7 1 ,. 0 0 1 4 3 .. 8 6 c
ATOM 2 2 0 1 0 0 4 ' A E 3 5 5 7 . 3 - . ., 0 9 7 - 7 . 2 4 2 1 ,. 0 0 1 4 5 ,. 4 7 0
ATOM 2 2 0 1 1 CI ' A E 3 5 6 ., 3 3 1 - 0 . 6 8 9 - 8 ., 1 6 9 1 ,. 0 0 1 4 4 .. 0 9 c
ATOM 2 2 0 1 2 C2 ' A E 3 5 5 5 ., 2 7 3 0 . 1 0 3 - 7 ., 4 1 0 1 ,, 0 0 1 4 3 .. 3 2 c
ATOM 2 2 0 1 3 0 2 ' A E 3 5 5 5 . 602 . ., 4 7 9 - 7 . 4 9 5 1 ,. 0 0 1 4 3 ,. 9 8 0
ATOM 2 2 0 1 4 C3 ' A E 3 5 5 5 . 4 6 9 - 0 . 4 0 9 - 5 . 9 9 0 1 .. 0 0 1 4 4 .. 0 9 c
ATOM 2 2 0 1 5 0 3 ' A E 3 5 5 4 ., 9 9 2 0 . 4 7 8 - 4 ., 9 9 8 1 ,, 0 0 1 4 8 .. 3 9 0
ATOM 2 2 0 1 6 9 A E 3 5 5 5 .. 7 6 5 - 1 ., 8 7 8 - 8 . 8 2 7 1 ,. 0 0 1 4 3 ,, 4 6
ATOM 2 2 0 1 7 C8 A E 3 5 5 5 .. 8 2 0 - 3 . 1 8 9 - 8 . 4 2 6 1 .. 0 0 1 4 3 .. 1 5 c
ATOM 2 2 0 1 8 A E 3 5 5 5 ., 2 1 8 - 4 . 0 2 - 9 ., 2 5 1 1 ,. 0 0 1 4 4 ., 0 8 N
ATOM 2 2 0 1 9 C5 A E 3 5 5 4 .. 7 3 8 - 3 ., 1 8 4 - 1 0 . 2 6 0 1 ,. 0 0 1 4 5 ,. 3 5 c
ATOM 2 2 0 2 0 C4 A E 3 5 5 .. 0 6 7 - 1 ., 8 6 6 - 1 0 . 0 0 7 1 ,. 0 0 1 4 4 ,. 1 0 c
ATOM 2 2 0 2 1 A E 3 5 5 3 ., 6 9 3 - 2 . 3 8 0 - 1 2 ., 2 2 2 1 ,. 0 0 1 4 6 ., 8 3 N
ATOM 2 2 022 C2 A E 3 5 5 4 . 0 8 8 -- 1 .. 1 5 7 - 1 . 8 4 4 1 ,. 0 0 1 4 6 .. 4 3 c
ATOM 2 2 0 2 3 3 A E 3 5 5 4 . 7 7 5 - 0 ., 7 9 5 - 1 0 . 7 6 4 1 ,. 0 0 1 4 5 ,. 7 5
ATOM 2 2 0 2 4 C A E 3 5 4 ., 0 0 8 - 3 . 4 3 7 - 1 ., 4 3 7 1 ,. 0 0 4 5 .. 9 6 c
ATOM 2 2 0 2 5 6 A E 3 5 5 3 ., 6 1 1 - 4 . 6 5 7 - 1 1 ., 8 1 7 1 ,, 0 0 1 4 4 .. 9 4
ATOM 2 2 0 2 6 P A E 3 6 5 3 . 5 0 5 0 ., 3 0 5 - 4 . 4 1 ,. 0 0 1 5 4 ,. 0 2 P
ATOM 2 2 0 2 7 OP1 A E 3 6 5 3 . 2 7 1 - 1 . 1 4 7 - 4 . 1 9 7 1 .. 0 0 1 4 8 .. 1 8 O
ATOM 2 2 0 2 8 OP2 A E 3 6 5 3 ., 3 3 4 1 . 2 7 4 - 3 ., 3 0 1 1 ,, 0 0 1 4 9 .. 7 3 O
ATOM 2 2 0 2 9 0 5 ' A E 3 6 5 2 . 5 6 6 0 ., 7 4 9 - 5 . 62 3 1 ,. 0 0 1 4 8 ,. 7 9 O
ATOM 2 2 0 3 0 C5 ' A E 3 6 5 2 . 6 9 1 2 . 0 3 4 - 6 . 2 1 7 1 .. 0 0 1 5 0 .. 9 5 c
ATOM 2 2 0 3 1 C4 ' A E 3 6 5 ., 7 7 5 2 . 1 6 3 - 7 ., 4 0 4 1 ,. 0 0 1 5 1 ., 5 2 c
ATOM 2 2 0 3 2 0 4 ' A E 3 6 5 2 . 2 8 2 1 ., 3 5 6 - 8 . 4 9 8 1 ,. 0 0 1 4 9 ,, 4 0 0
ATOM 2 2 0 3 3 CI ' A E 3 6 5 1 . 2 1 1 0 ., 7 6 7 - 9 . 2 0 5 1 ,. 0 0 1 4 8 ,. 9 7 c
ATOM 2 2 0 3 4 N9 A E 3 6 5 ., 3 3 1 - 0 . 6 9 9 - 9 ., 0 8 9 1 ,. 0 0 4 7 ., 7 0 N
ATOM 2 2 0 3 5 C8 A E 3 6 5 1 . 8 3 1 -- 1 . 4 2 2 - 8 . 0 3 0 1 ,. 0 0 1 4 4 .. 5 4 c
ATOM 2 2 0 3 6 7 A E 3 6 5 1 . 8 0 8 - 2 ., 7 2 0 - 8 . 2 2 4 1 ,. 0 0 1 4 3 ,. 5 2 N
ATOM 2 2 0 3 7 C A E 3 6 5 1 ., 2 5 7 - 2 . 8 6 4 - 9 ., 4 9 5 1 ,. 0 0 4 5 .. 7 5 C
ATOM 2 2 0 3 8 C A E 3 6 5 0 . 9 5 8 -- 1 . 62 4 - 1 0 . 0 3 9 1 ,. 0 0 1 4 7 .. 3 2 C
ATOM 2 2 0 3 9 3 A E 3 6 5 0 . 4 - . ., 3 8 3 - 1 . 2 4 9 1 ,. 0 0 1 4 5 ,. 9 5
ATOM 2 2 0 4 0 C A E 3 6 5 0 ., 1 8 6 - 2 . 5 2 2 - 1 ., 9 0 0 1 ,. 0 0 4 3 .. 7 6 C
ATOM 2 2 0 4 1 Nl A E 3 6 5 0 ., 4 1 8 -- 3 . 7 8 2 - 1 1 ., 5 0 9 1 ,, 0 0 1 4 3 .. 0
ATOM 2 2 0 4 2 C A E 3 6 5 0 . 9 6 2 - 3 ., 9 9 4 - 1 0 . 2 8 8 1 ,. 0 0 1 4 4 ,. 9 9 C
ATOM 2 2 0 4 3 N6 A E 3 6 5 1 . 1 9 2 - 5 . 2 5 5 - 9 . 9 0 6 1 .. 0 0 1 4 1 .. 6 2
ATOM 2 2 0 4 4 C2 ' A E 3 6 4 9 ., 9 0 9 1 . 2 8 9 - 8 ., 5 9 6 1 ,, 0 0 1 5 0 .. 4 2 C
ATOM 2 2 0 4 5 0 2 ' A E 3 6 4 . 5 0 7 2 ., 4 4 8 - . 3 1 2 1 ,. 0 0 1 5 1 ,, 7 3 O
ATOM 2 2 0 4 6 C3 ' A E 3 6 5 0 . 3 6 0 1 . 6 4 9 - 7 . 1 8 5 1 .. 0 0 1 5 1 .. 8 4 c
ATOM 2 2 0 4 7 0 3 ' A E 3 6 4 9 ., 5 2 4 2 . 5 9 2 - 6 ., 5 3 4 1 ,. 0 0 1 5 6 ., 6 0 0



ATOM 2 2 0 4 8 P U E 3 7 4 9 .. 3 4 6 2 . 5 6 5 - 4 . 932 1 ,. 0 0 1 5 9 .. 4 9 P
ATOM 2 2 0 4 9 OP1 U E 3 7 4 8 ,, 0 5 5 3 . 2 3 4 - 4 ., 62 8 1 ,. 0 0 1 6 0 .. 3 8 O
ATOM 2 2 0 5 0 OP2 υ E 3 7 5 0 .. 5 8 7 3 ., 0 4 8 - 4 . 2 7 3 1 ,. 0 1 5 5 ,. 7 7 O
ATOM 2 2 0 5 1 0 5 ' u E 3 7 4 9 .. 1 7 4 1 . 0 2 2 - 4 . 5 7 8 1 ,. 0 0 1 5 0 .. 1 1 O
ATOM 2 2 0 5 2 C5 ' u E 3 7 4 7 ., 8 9 5 0 . 4 2 - 4 ., 62 0 1 ,. 0 0 1 4 4 ., 7 6 C
ATOM 2 2 0 5 3 C4 ' υ E 3 7 4 7 .. 7 3 5 - 0 ., 4 1 3 - 5 . 8 6 6 1 ,. 0 0 1 4 0 ,. 4 3 C
ATOM 2 2 0 5 4 0 4 ' u E 3 7 4 8 .. 9 8 8 - 1 ., 082 - 6 . 1 5 9 1 ,. 0 0 1 4 3 ,. 5 2 O
ATOM 2 2 0 5 5 C ' u E 3 7 4 8 ., 7 4 4 - 2 . 3 8 3 - 6 ., 6 3 8 1 ,. 0 0 3 7 ., 6 6 C
ATOM 2 2 0 5 6 C2 ' u E 3 7 4 7 .. 2 3 1 2 . 5 3 8 - . 8 0 3 1 ,. 0 0 1 3 3 .. 7 9 C
ATOM 2 2 0 5 7 0 2 ' u E 3 7 4 6 .. 8 8 3 - 2 ., 1 3 5 - 8 . 1 2 0 1 ,. 0 0 1 3 5 ,. 0 0 O
ATOM 2 2 0 5 8 C3 ' u E 3 7 4 6 ., 7 1 4 - 1 ., 532 - 5 ., 7 8 2 1 ,. 0 0 3 6 .. 7 3 C
ATOM 2 2 0 5 9 0 3 ' u E 3 7 4 5 .. 3 9 8 -- 1 . 0 6 9 - . 0 3 5 1 ,. 0 0 1 4 1 .. 5 7 O
ATOM 2 2 0 6 0 . u E 3 7 4 9 . 3 2 4 - 3 ., 3 3 8 - 5 . 6 6 3 1 ,. 0 0 1 3 4 ,. 3 8
ATOM 2 2 0 6 1 C2 u E 3 7 4 9 .. 5 0 0 - 4 . 6 6 0 - 6 . 0 4 0 1 ,. 0 0 1 2 9 .. 8 8 c
ATOM 2 2 0 62 3 u E 3 7 5 0 ., 0 5 6 -- 5 . 4 6 4 - 5 ., 0 6 8 1 , 0 0 1 2 5 .. 0 9
ATOM 2 2 0 6 3 C υ E 3 7 5 0 .. 4 5 7 - 5 ., 0 9 5 - 3 . 7 9 3 1 ,. 0 0 1 2 4 ,. 3 8 C
ATOM 2 2 0 6 4 C5 u E 3 7 5 0 .. 2 5 1 - 3 . 7 1 1 - 3 . 4 8 6 1 ,. 0 0 1 2 7 .. 2 5 c
ATOM 2 2 0 6 5 C6 u E 3 7 4 9 ., 7 3 - 2 . 9 0 6 - 4 ., 4 1 0 1 ,. 0 0 1 3 2 ., 0 4 c
ATOM 2 2 0 6 6 0 2 υ E 3 7 4 .. 1 7 7 - 5 ., 0 8 9 - 7 . 1 4 0 1 ,. 0 0 1 2 8 ,. 7 5 0
ATOM 2 2 0 6 7 0 4 u E 3 7 5 0 .. 9 4 3 - 5 ., 9 4 1 - 3 . 0 3 4 1 ,. 0 0 1 1 8 ,. 0 9 0
ATOM 2 2 0 6 8 P A E 3 8 4 4 ., 1 3 3 - 2 . 0 4 6 - 5 ., 8 7 2 1 ,. 0 0 3 9 ., 4 9 P
ATOM 2 2 0 6 9 OP1 A E 3 8 4 2 .. 92 5 -- 1 . 1 8 9 - 5 . 7 4 5 1 ,. 0 0 1 3 5 .. 9 6 0
ATOM 2 2 0 7 0 OF2 A E 3 8 4 4 . 4 2 7 - 3 ., 0 6 3 - 4 . 8 2 4 1 ,. 0 0 1 32 ,. 5 7 0
ATOM 2 2 0 7 1 0 ' A E 3 8 4 4 ., 0 5 3 - 2 . 7 9 5 - 7 ,, 2 7 3 1 ,. 0 0 1 3 2 .. 3 6 0
ATOM 2 2 0 7 2 C5 ' A E 3 8 4 3 .. 1 1 6 -- 3 . 8 3 6 - 7 . 4 7 5 1 ,. 0 0 1 2 9 .. 3 1 c
ATOM 2 2 0 7 3 C4 ' A E 3 8 4 3 . 7 8 4 - 5 ., 1 2 0 - 7 . 8 9 5 1 ,. 0 0 1 2 5 ,. 3 9 c
ATOM 2 2 0 7 4 0 4 ' A E 3 8 4 5 ., 1 8 4 - 5 . 1 3 1 - 7 ,, 5 1 9 1 ,. 0 0 1 2 6 .. 6 0 0
ATOM 2 2 0 7 5 CI ' A E 3 8 4 5 ., 6 0 7 -- 6 . 4 6 1 - 7 ., 2 9 9 1 ,, 0 0 1 1 9 .. 1 5 c
ATOM 2 2 0 7 6 C2 ' A E 3 8 4 4 . 3 8 0 - 7 ., 3 7 4 - 7 . 4 0 2 1 ,. 0 0 1 1 8 ,. 2 7 c
ATOM 2 2 0 7 7 0 2 ' A E 3 8 4 4 .. 3 7 9 - 7 . 9 8 6 - 8 . 6 8 3 1 ,. 0 0 1 1 8 .. 7 7 0
ATOM 2 2 0 7 8 C3 ' A E 3 8 4 3 ., 2 2 5 -- 6 . 3 7 7 - 7 ., 2 6 3 1 ,, 0 0 1 2 1 .. 0 3 c
ATOM 2 2 0 7 9 0 3 ' A E 3 8 4 2 . 0 - 6 ., 7 7 0 - 7 . 8 8 3 1 ,. 0 0 1 2 0 ,. 8 0 0
ATOM 2 2 0 8 0 N9 A E 3 8 4 6 . 3 0 7 - . 5 5 4 - 6 . 0 0 3 1 ,. 0 0 1 1 4 .. 4 2
ATOM 2 2 0 8 1 C8 A E 3 8 4 6 ., 5 5 5 - 5 . 5 2 1 - 5 ., 1 3 9 1 ,. 0 0 8 ., 8 8 c
ATOM 2 2 0 8 2 Ί A E 3 8 4 7 . 2 2 3 - 5 ., 8 7 5 - 4 . 0 6 8 1 ,. 0 0 1 1 7 ,. 4 2
ATOM 2 2 0 8 3 C A E 3 8 4 7' . 4 4 2 - 7 ., 2 3 4 - 4 . 2 3 4 1 ,. 0 0 1 0 9 ,. 8 6 c
ATOM 2 2 0 8 4 C4 A E 3 8 4 6 ., 8 9 2 - 7 . 6 7 0 - 5 ., 4 2 8 1 ,. 0 0 1 1 1 ., 4 3 c
ATOM 2 2 0 8 5 Ml A E 3 8 4 8 . 1 4 7 -- 9 . 4 6 5 - 3 . 8 7 3 1 ,. 0 0 1 0 0 .. 5 3
ATOM 2 2 0 8 6 C2 A E 3 8 4 7 . 5 6 9 - 9 ., 7 4 7 - 5 . 0 5 0 1 ,. 0 0 1 0 4 ,. 4 0 c
ATOM 2 2 0 8 7 3 A E 3 8 4 6 ., 92 5 - 8 . 9 3 6 - 5 ., 8 9 3 1 ,. 0 0 8 .. 7 6 N
ATOM 2 2 0 8 8 C6 A E 3 8 4 8 ., 1 0 0 -- 8 . 1 8 6 - 3 ., 4 3 0 1 ,, 0 0 1 0 3 .. 6 2 c
ATOM 2 2 0 8 9 A E 3 8 4 8 . 6 7 1 - 7 ., 8 8 7 - 2 . 2 5 6 1 ,. 0 0 1 0 2 ,. 7 7
ATOM 2 2 0 9 0 P G E 3 9 4 1 . 3 3 1 - 8 . 2 1 4 - 7 . 6 5 0 1 ,. 0 0 1 2 6 .. 0 7 P
ATOM 2 2 0 9 1 OP1 G E 3 9 4 2 ., 2 3 3 -- 9 . 2 9 7 - 8 ., 1 3 2 1 ,, 0 0 1 2 3 .. 5 1 0
ATOM 2 2 0 92 OP2 G E 3 9 4 0 . 0 0 1 - 8 ., 1 2 2 - 8 . .30 7 1 ,. 0 0 1 2 5 ,. 4 8 0
ATOM 2 2 0 9 3 0 5 ' G E 3 9 4 1 . 0 3 3 - 8 . 3 0 3 - 6 . 0 8 1 1 ,. 0 0 1 1 6 .. 9 7 0
ATOM 2 2 0 9 4 C5 ' G E 3 9 4 2 ., 0 2 5 - 8 . 6 7 9 - 5 ., 1 3 6 1 ,. 0 0 0 8 ., 8 .1 c
ATOM 2 2 0 9 5 C4 ' G E 3 9 4 2 . 4 9 2 - 1 0 ., 1 0 3 - 5 . 3 1 2 1 ,. 0 0 1 0 1 ,. 0 7 c
ATOM 2 2 0 9 6 0 4 ' G E 3 9 4 3 . 9 4 2 --1 0 ., 1 1 7 - 5 . 2 9 0 1 ,. 0 0 9 9 ,. 7 3 0
ATOM 2 2 0 9 7 C3 ' G E 3 9 4 2 ., 0 6 0 - . 0 5 8 - 4 ., 2 0 5 1 ,. 0 0 9 7 ., 5 9 c
ATOM 2 2 0 9 8 0 3 ' G E 3 9 4 0 . 832 - 1 1 . 7 0 9 - 4 . 5 0 6 1 ,. 0 0 1 0 4 .. 1 3 0
ATOM 2 2 0 9 9 C2 ' G E 3 9 4 3 . 2 4 6 - 1 2 ., 0 0 4 - 4 . 0 4 7 1 ,. 0 0 9 1 ,. 2 c
ATOM 2 2 1 0 0 0 2 ' G E 3 9 4 3 ., 1 9 2 - 1 3 . 0 6 1 - 4 ., 9 9 0 1 ,. 0 0 7 6 .. 7 9 0
ATOM 2 2 1 0 1 CI ' G E 3 9 4 4 . 4 1 5 - 1 1 . 0 9 4 - 4 . 4 0 1 1 ,. 0 0 9 5 .. 7 7 c
ATOM 2 2 1 0 2 9 G E 3 9 4 4 . 9 4 9 - 1 0 ., 3 7 3 - 3 . 2 3 3 1 ,. 0 0 9 0 ,. 2 1
ATOM 2 2 1 0 3 C8 G E 3 9 4 4 ., 8 9 9 - . 0 - 3 ., 0 5 8 1 ,. 0 0 9 0 .. 5 3 c
ATOM 2 2 1 0 4 7 G E 3 9 4 5 ., 4 4 9 - 8 . 6 0 6 - 1 ., 9 5 1 1 ,, 0 0 8 8 .. 4 6
ATOM 2 2 1 0 5 C5 G E 3 9 4 5 . 8 9 5 - 9 ., 7 8 2 - . 3 6 1 1 ,. 0 0 8 8 ,. 4 1 c
ATOM 2 2 1 0 6 C4 G E 3 9 4 5 . 5 9 8 - 1 0 . 8 8 1 - 2 . 1 4 2 1 ,. 0 0 8 7 .. 2 4 c
ATOM 2 2 1 0 7 l G E 3 9 4 6 ., 8 4 5 - 1 1 . 3 3 0 0 ., 0 8 3 1 ,, 0 0 8 2 .. 8 0
ATOM 2 2 1 0 8 C2 G E 3 9 4 6 . 4 9 7 - 1 2 ., 3 5 0 - 0 . 7 6 4 1 ,. 0 0 8 2 ,. 0 5 c
ATOM 2 2 1 0 9 N3 G E 3 9 4 5 . 8 6 2 - 1 2 . 1 7 9 - 1 . 9 1 0 1 ,. 0 0 8 4 .. 9 6
ATOM 2 2 1 1 0 C6 G E 3 9 4 6 ., 5 7 5 - 9 . 9 8 4 - 0 ., 1 3 6 1 ,. 0 0 8 2 ., 2 7 C



ATOM 22111 0 G E 39 46 930 ... y 137 0 688 1 00 78 34 O

ATOM 22112 2 G E 39 46 842 --13 581 -0 373 1 00 84 82

ATOM 22113 P C E 40 39 677 -11 796 -3 .394 1 0 97 38 P

ATOM 22114 OP1 C E 40 39 120 --13 174 -3 397 1 00 89 56 O
ATOM 22115 OP2 C E 40 38 775 -10 622 -3 545 1 00 87 22 O

ATOM 22116 05 ' C E 40 40 496 -11 598 -2 047 1 0 94 09 0
ATOM 22117 C5 ' c E 40 40 047 -12 158 -0 831 1 00 8 92 c
ATOM 22118 C4 ' C E 40 4 094 -13 041 -0 207 1 00 85 7.3 c
ATOM 22119 04 ' c E 40 42 428 -12 518 -0 445 1 00 82 26 0
ATOM 22120 C3 ' c E 40 41 008 -13 162 1 299 1 00 79 31 c
ATOM 22121 03 ' c E 40 40 010 -14 079 .1 692 1 00 80 24 0
ATOM 22122 C2 ' c E 40 42 422 -13 578 1 675 1 00 76 89 c
ATOM 22123 02 ' c E 40 42 633 -14 952 1 392 1 00 77 8 0
ATOM 22124 CI ' c E 40 43 242 -12 754 0 684 1 00 79 74 c
ATOM 22125 l c E 40 43 634 -11 438 1 235 1 00 76 87

ATOM 22126 C2 c E 40 44 491 -11 32 9 2 .335 1 0 75 74 c
ATOM 22127 3 c E 40 44 818 -10 101 2 792 1 00 75 76 N
ATOM 22128 C4 c E 40 44 342 -9 003 2 204 1 00 74 3.3 C
ATOM 22129 C5 c E 40 43 479 -9 084 1 077 1 0 77 18 C
ATOM 22130 C c E 40 43 1 1 -10 306 0 633 1 00 77 32 c
ATOM 22131 02 c E 40 44 932 -12 336 2 900 1 00 76 26 0
ATOM 22132 4 c E 40 44 712 -7 820 2 700 1 00 70 13
ATOM 22133 P A E 1 38 948 -13 677 2 817 1 00 74 74 P
ATOM 22134 OP1 A E 41 37 869 -14 693 2 786 1 00 73 0.3 0
ATOM 22135 OP2 A E 41 38 639 -12 229 2 694 1 00 75 38 0
ATOM 22136 05 ' A E 4 39 757 -13 872 4 170 1 00 74 72 0
ATOM 22137 C ' A E 41 40 450 -15 079 4 429 1 00 70 99 c
ATOM 22138 C4 ' A E 41 1 503 -14 856 5 472 1 00 57 c
ATOM 22139 04 ' A E 4 42 518 -13 966 4 951 1 00 7.1 14 0
ATOM 22140 C3 ' A E 1 41 024 -14 158 6 725 1 00 5 43 c
ATOM 22141 03 ' A E 41 40 379 -15 041 7 616 1 00 1 0
ATOM 22142 C2 ' A E 41 42 309 -13 556 7 273 1 0 66 74 c
ATOM 22143 02 ' A E 1 43 096 -14 542 7 917 1 00 62 95 0
ATOM 22144 C ' A E 4 43 019 -13 153 5 987 1 00 68 22 c
ATOM 22145 9 A E 41 42 784 -11 737 5 632 1 0 7.1 61

ATOM 22146 C8 A E 1 42 049 -11 238 4 579 1 00 70 18 c
ATOM 22147 7 A E 4 42 045 -9 92 7 4 506 1 00 7 35 N
ATOM 22148 C5 A E 41 42 825 -9 538 5 586 1 00 65 02 c
ATOM 22149 C4 A E 4 43 292 -10 640 6 287 1 00 65 4 c
ATOM 22150 l A E 41 43 988 -8 221 7 149 1 00 2 65 N
ATOM 22151 C2 A E 41 44 357 -9 377 7 731 1 00 22 c
ATOM 22152 3 A E 4 44 072 -10 636 7 383 1 00 60 50
ATOM 22153 C A E 1 43 205 -8 272 6 056 1 00 58 73 c
ATOM 22154 6 A E 41 42 834 -7 140 5 479 1 00 62 78
ATOM 22155 P A E 42 39 114 -14 558 8 473 1 0 65 29 P
ATOM 22156 OP1 A E 42 38 897 -15 644 9 462 1 00 62 48 O
ATOM 22157 OP2 A E 42 38 031 -14 060 7 580 1 00 62 9.3 O
ATOM 22158 05 ' A E 42 39 662 -13 320 9 299 1 0 64 O
ATOM 22159 C5 ' A E 42 40 475 -13 532 10 443 1 00 61 32 c
ATOM 22160 C4 ' A E 42 4 117 -12 249 0 900 1 00 5 42 c
ATOM 22161 04 ' A E 42 1 552 -11 490 9 750 1 00 58 05 0
ATOM 22162 C3 ' A E 42 40 231 -11 279 11 661 1 00 0 76 c
ATOM 22163 03 ' A E 42 40 120 -11 629 13 034 1 00 57 26 0
ATOM 22164 C2 ' A E 42 40 94 9 -9 958 11 458 1 00 54 37 c
ATOM 22165 02 ' A E 42 42 026 -9 871 12 374 1 00 5.3 77 0
ATOM 22166 CI ' A E 42 41 533 -10 120 10 052 1 00 5 76 c
ATOM 22167 9 A E 42 40 811 -9 393 8 982 1 00 55 3

ATOM 22168 C8 A E 42 40 012 -9 925 7 999 1 00 8 1 c
ATOM 22169 7 A E 42 39 539 ... y 033 7 153 1 00 58 15 N

ATOM 22170 C A E 42 40 071 -7 823 7 593 1 00 55 28 C
ATOM 22171 C4 A E 42 40 864 -8 038 8 7.11 1 0 56 77 C
ATOM 22172 l A E 42 40 611 -5 512 7 795 1 00 58 99 N
ATOM 22173 C2 A E 42 4 338 -5 873 8 859 1 00 56 39 C



ATOM 2 2 1 7 4 N3 A E 4 2 1 5 2 6 - 7 0 8 6 9 3 9 5 1 0 0 5 5 1 N
ATOM 2 2 1 7 5 C6 A E 4 2 3 9 9 5 7 -- 6 4 8 6 7 1 2 9 1 0 0 5 8 5 3 C
ATOM 2 2 1 7 6 6 A E 4 2 3 9 2 3 5 - 6 1 0 5 6 0 7 2 1 0 6 0 6 4
ATOM 2 2 1 7 7 P G E 4 3 3 8 7 3 2 --1 1 4 7 9 1 3 8 4 0 1 0 0 5 2 9 7 P
ATOM 2 2 1 7 8 OP1 G E 4 3 3 7 6 0 4 - 8 0 0 2 9 3 5 1 0 0 4 8 2 9 0
ATOM 221 7 9 OP2 G E 4 3 3 8 8 3 8 - 1 2 2 2 2 1 0 9 8 1 0 5 3 0
ATOM 2 2 1 8 0 0 5 ' G E 4 3 3 8 7 0 6 - 9 9 3 7 1 2 4 3 1 0 0 5 4 0 5 0
ATOM 2 2 1 8 1 C5 ' G E 4 3 3 9 8 3 9 - 9 3.1 3 4 8 4 4 1 0 0 5 3 4 5 c
ATOM 2 2 1 8 2 C4 ' G E 4 3 3 9 7 7 0 -- 7 8 0 0 1 4 7 7 2 1 0 0 4 9 5 2 c
ATOM 2 2 1 8 3 0 4 ' G E 4 3 3 9 7 3 6 3 9 6 1 3 3 7 7 1 0 0 4 9 9 3 0
ATOM 2 2 1 8 4 C3 ' G E 4 3 3 8 5 4 1 - 7 1 6 8 5 4 2 0 1 0 0 4 9 7 8 c
ATOM 2 2 1 8 5 0 3 ' G E 4 3 3 8 8 7 5 -- 5 8 6 3 1 5 8 8 8 1 0 0 5 0 7 6 0
ATOM 2 2 1 8 6 C2 ' G E 4 3 3 7 5 8 0 - 7 0 3 6 1 4 2 4 4 1 0 0 4 9 1 9 c
ATOM 2 2 1 8 7 0 2 ' G E 4 3 3 6 5 7 4 - 6 0 5 7 1 3 9 4 1 0 0 5 1 4 7 0
ATOM 2 2 1 8 8 CI ' G E 4 3 3 8 5 3 6 -- 6 6 8 5 1 3 1 1 1 1 0 0 5 1 4 7 c
ATOM 2 2 1 8 9 9 G E 4 3 3 8 0 2 5 - 7 0 9 5 1 1 8 0 4 1 0 5.3 4 8
ATOM 2 2 1 9 0 C8 G E 4 3 3 7 5 1 8 - 8 3 3 3 1 1 4 6 5 1 0 0 4 8 9 c
ATOM 2 2 1 1 7 G E 4 3 3 7 1 2 9 - 8 3 7 9 0 2 2 4 1 0 0 4 8 0 .1 N
ATOM 2 2 1 92 C5 G E 4 3 3 7 3 5 - 7 1 0 6 9 7 2 5 1 0 5 2 1 8 c
ATOM 2 2 1 9 3 C4 G E 4 3 3 7 9 3 9 - 6 302 1 0 6 9 8 1 0 0 2 1 c
ATOM 2 2 1 4 G E 4 3 3 7 5 6 4 - 5 2 . 5 8 3 7 4 1 0 0 5 5 7 8 N
ATOM 2 2 1 9 5 C2 G E 4 3 3 8 1 0 9 - 4 5 1 1 9 4 2 0 1 0 0 5 5 8 7 c
ATOM 2 2 1 9 6 N3 G E 4 3 3 8 3 2 6 - 5 0 1 6 1 0 62 9 1 0 0 2 4 5 N
ATOM 2 2 1 7 C G E 4 3 3 7 1 5 9 - 6 5 4 6 8 4 3 8 1 0 0 5 8 0 c
ATOM 2 2 1 9 8 0 6 G E 4 3 3 6 6 7 8 -- 7 0 8 8 7 4 3 5 1 0 0 5 6 7 9 O
ATOM 2 2 1 9 9 N2 G E 4 3 3 8 4 3 8 - 3 2 3 4 9 1 5 9 1 0 0 62 4 6 N
ATOM 2 2 2 0 0 P U E 4 4 3 9 1 8 4 - 5 62 2 7 4 3 5 1 0 0 4 6 5 2 P
ATOM 2 2 2 0 1 OP1 U E 4 4 3 9 7 5 5 -- 6 8 2 2 1 8 0 5 4 1 0 0 5 1 3 O
ATOM 2 2 2 0 2 OP2 U E 4 4 3 9 8 9 6 - 4 3 2 7 1 7 5 3 5 1 0 0 5 4 0 4 O
ATOM 2 2 2 0 3 0 5 ' U E 4 4 3 7 7 4 5 - 5 5 8 5 1 8 1 0 2 1 0 0 5 3 2 5 O
ATOM 2 2 2 0 4 C5 ' U E 4 4 3 6 7 5 3 - 4 6 3 5 1 7 7 2 4 1 0 0 4 4 0 C
ATOM 2 2 2 0 5 C4 ' υ E 4 4 3 5 3 7 - 4 7 8 7 1 8 6 0 1 1 0 4 2 8 9 C
ATOM 2 2 2 0 6 0 ' U E 4 4 3 6 5 7 - 5 7 9 1 1 8 0 2 6 1 0 0 3 9 9 0 O
ATOM 2 2 2 0 7 C3 ' U E 4 4 3 5 8 4 3 - 5 2 5 6 2 0 0 2 4 1 0 0 4 4 0 C
ATOM 2 2 2 0 8 0 3 ' υ E 4 4 3 4 8 6 0 - 4 7 3 3 2 0 92 5 1 0 4 .1 7 6 O
ATOM 2 2 2 0 9 C2 ' u E 4 4 3 5 6 8 4 - 6 7 6 3 1 9 8 9 9 1 0 0 4 2 6 3 c
ATOM 2 2 2 1 0 0 2 ' u E 4 4 3 5 4 7 - 7 4 4 8 2 .1 1 0 9 1 0 0 4 2 2 0
ATOM 2 2 2 1 1 CI ' u E 4 4 3 4 4 8 2 -- 6 8 4 9 1 8 9 5 1 1 0 0 4 5 5 6 c
ATOM 2 2 2 1 2 Nl u E 4 4 3 4 4 3 - 8 1 1 5 1 8 2 . 3 1 0 0 4 3 N
ATOM 2 2 2 1 3 C2 u E 4 4 3 3 4 9 9 - 9 0 7 8 8 6 0 3 1 0 0 4 5 5 8 c
ATOM 2 2 2 1 4 3 u E 4 4 3 3 5 3 0 - 1 0 2 7 2 1 7 8 8 8 1 0 0 4 3 5 8
ATOM 2 2 2 1 5 C4 u E 4 4 3 4 3 8 - 0 5 4 6 1 6 8 3 3 1 0 0 4 .1 2 7 C
ATOM 2 2 2 1 6 C5 u E 4 4 3 5 2 9 6 ... 5 1 3 1 6 4 8 3 1 0 0 4 3 7 4 c
ATOM 2 2 2 1 7 C6 u E 4 4 3 2 8 9 - 8 3 6 1 1 7 1 7 8 1 0 0 4 7 8 8 c
ATOM 2 2 2 1 8 0 2 υ E 4 4 3 2 7 4 3 - 8 9 0 4 1 9 5 2 6 1 0 4 4 4 0
ATOM 2 2 2 1 9 0 4 u E 4 4 3 2 9 4 - 1 62 2 1 6 ? 1 0 0 4 7 5 0
ATOM 2 2 2 2 0 0 5 ' u E 4 5 3 6 4 4 5 - 4 6 4 4 2 2 8 9 7 1 0 0 4 3 4 0 0
ATOM 2 2 2 2 1 C4 ' υ E 4 5 3 7 4 2 7 - 6 1 8 2 2 4 4 9 3 1 0 4 .1 8 3 c
ATOM 2 2 2 2 2 C3 ' u E 4 5 3 8 2 8 6 - 5 1 8 4 2 5 2 4 2 1 0 0 3 4 2 c
ATOM 2 2 2 2 3 C2 ' u E 4 5 3 9 6 5 8 - 5 8 6 3 2 5 2 3 1 0 0 4 c
ATOM 2 2 2 2 4 P u E 4 5 3 5 2 9 8 - 3 8 0 4 2 2 1 6 4 1 0 0 4 4 2 1 P
ATOM 2 2 2 2 5 OF1 u E 4 5 3 1 4 8 - 3 6 6 4 2 3 1 1 2 1 0 0 4 1 5 9 0
ATOM 2 2 2 2 6 OP2 u E 4 5 3 5 9 6 9 - 2 62 7 2 1 6 0 8 1 0 0 3 8 4 0 0
ATOM 2 2 2 2 7 C5 ' u E 4 5 3 6 1 5 4 - 5 6 3 4 2 3 8 7 8 1 0 0 3 9 8 4 c
ATOM 2 2 2 2 8 0 4 ' u E 4 5 3 8 3 2 9 - 6 6 9 0 2 3 4 4 7 1 0 0 3 9 3 2 0
ATOM 2 2 2 2 9 0 3 ' u E 4 5 3 7 8 0 3 - 4 8 9 4 2 6 5 5 0 1 0 0 4 1 9 0
ATOM 2 2 2 3 0 0 2 ' u E 4 5 3 9 7 0 7 - 6 9 4 8 2 6 1 3 5 1 0 0 4 9 0
ATOM 2 2 2 3 1 C ' u E 4 5 3 9 6 7 0 - 6 4 5 0 2 3 8 0 3 1 0 0 3 8 4 c
ATOM 2 2 2 3 2 l u E 4 5 4 0 - 5 5 0 4 2 2 8 2 5 1 0 0 4 3 3 9 N
ATOM 2 2 2 3 3 C2 u E 4 5 4 1 5 9 8 - 5 1 8 5 2 2 9 0 3 1 0 0 4 4 0 3 c
ATOM 2 2 2 3 4 .3 υ E 4 5 4 2 052 - 4 2 6 3 2 1 9 8 6 1 0 4 2 3
ATOM 2 2 2 3 5 C4 u E 4 5 1 3 3 0 - 3 62 4 2 1 0 0 4 1 0 0 4 2 0 c
ATOM 2 2 2 3 6 C u E 4 5 3 9 9 5 5 - 3 9 9 4 2 0 9 8 6 1 0 0 4 6 3 6 c



ATOM 222 37 C U E 45 3 9 480 - 4 888 2 1 870 1 00 49 02 c
ATOM 222 38 02 U E 45 42 337 -- 5 672 2 3 735 1 00 45 43 O
ATOM 222 39 0 4 υ E 45 41 873 - 2 82 7 2 0 23 9 1 0 45 78 0
ATOM 222 40 0 5 ' A E 4 6 3 9 597 - 3 508 2 7 753 1 00 39 66 0
ATOM 222 41 C4 ' A E 4 6 4 550 - 4 608 2 8 694 1 00 38 34 c
ATOM 222 42 C3 ' A E 4 6 42 22 8 - 3 365 2 9 2 2 1 0 39 13 c
ATOM 222 43 C2 ' A E 4 6 4 3 594 - 3 42 0 2 8 54 9 1 00 3 4 c
ATOM 222 44 P A E 4 6 38 091 - 3 454 2 7 22 6 1 00 38 63 P
ATOM 222 45 OP1 A E 4 6 37 2 57 -- 3 454 2 8 448 1 00 38 55 0
ATOM 222 46 OF2 A E 4 6 38 107 - 2 412 2 6 130 1 00 32 8 3 0
ATOM 222 47 C ' A E 4 6 40 042 - 4 53 2 8 654 1 00 45 4 c
ATOM 222 48 0 4 ' A E 4 6 42 051 - 4 737 2 7 338 1 00 40 61 0
ATOM 222 49 0 3 ' A E 4 6 42 2 64 - 3 32 7 30 6 8 1 00 4 1 6 0
ATOM 222 50 02 ' A E 4 6 44 37 9 - 4 400 2 9 21 9 1 00 49 57 0
ATOM 222 51 CI ' A E 4 6 43 2 32 -- 3 987 2 7 180 1 00 38 2 4 c
ATOM 222 52 9 A E 4 6 43 040 - 3 017 2 6 062 1 0 45 40
ATOM 222 53 C8 A E 4 6 1 861 - 2 730 2 5 404 1 00 3 88 c
ATOM 222 54 7 A E 4 6 4 2 - 1 92 0 2 4 364 1 00 37 67 N
ATOM 222 55 C5 A E 4 6 43 348 - 1 62 6 2 4 3 12 1 0 40 1 6 c
ATOM 222 56 C4 A E 4 6 44 003 - 2 31 6 2 5 32 5 1 00 44 88 c
ATOM 222 57 A E 4 6 45 48 9 - 0 752 2 3 700 1 00 47 7 N
ATOM 222 58 C2 A E 4 6 45 97 5 -- 1 462 2 4 715 1 00 40 94 c
ATOM 222 59 3 A E 4 6 45 32 7 - 2 2 54 2 5 55 6 1 00 44 34 N
ATOM 222 60 C A E 4 6 44 153 - 0 807 2 3 470 1 00 44 6 C
ATOM 222 61 6 A E 4 6 43 734 -- 0 081 22 431 1 00 43 67
ATOM 222 62 0 5 ' A E 47 43 683 - .1 399 3 433 1 00 46 4 O
ATOM 222 63 C4 ' A E 47 4 6 073 - 1 758 31 358 1 00 3 0 6 C
ATOM 222 64 C3 ' A E 47 4 6 280 -- 0 2 90 31 672 1 00 44 4 C
ATOM 222 65 C2 ' A E 47 47 22 3 0 190 30 570 1 00 46 5 9 C
ATOM 222 66 P A E 47 42 17 6 - 1 899 31 355 1 00 45 5 6 P
ATOM 222 67 OP1 A E 47 41 637 -- 2 12 3 32 71 1 00 40 0
ATOM 222 68 OP2 A E 47 41 507 - 1 02 7 30 378 1 0 41 3 9 0
ATOM 222 69 C5 ' A E 47 44 737 - 2 2 94 31 807 1 00 46 0 5 c
ATOM 222 70 0 4 ' A E 47 4 6 150 - 1 830 2 9 9 2 1 00 37 81 0
ATOM 222 71 0 3 ' A E 47 4 6 7 8 - 0 05 6 3 999 1 0 55 42 0
ATOM 222 72 02 ' A E 47 48 577 - 0 068 30 88 6 1 00 45 58 0
ATOM 222 73 C ' A E 47 4 6 8 4 - 0 699 2 9 40 3 1 00 36 7 9 c
ATOM 222 74 9 A E 47 45 92 2 -- 0 03 2 8 435 1 00 40 00
ATOM 222 75 C8 A E 47 44 5 4 - 0 095 2 8 379 1 00 40 2 9 c
ATOM 222 76 7 A E 47 44 035 0 533 2 7 342 1 00 37 2 7 N
ATOM 222 77 C A E 47 45 10 9 1 08 6 2 6 696 1 00 36 2 7 c
ATOM 222 78 C4 A E 47 4 6 288 0 72 5 2 7 348 1 00 42 4 c
ATOM 222 79 l A E 47 4 6 458 2 242 2 5 158 1 00 43 47
ATOM 222 80 C2 A E 47 47 508 1 81 2 5 88 6 1 00 1 80 C
ATOM 222 81 3 A E 47 47 537 1 055 2 6 987 1 0 41
ATOM 222 82 C A E 47 4 5 201 1 881 2 5 548 1 00 40 69 c
ATOM 222 83 6 A E 47 44 147 2 2 98 2 4 8 1 00 3 0 6 N
ATOM 222 84 0 5 ' A E 48 4 6 62 7 2 403 3 97 8 1 0 41 2 3 O
ATOM 222 85 C4 ' A E 48 48 27 6 3 844 32 018 1 00 40 8 6 c
ATOM 222 86 C3 ' A E 48 47 44 3 5 12 32 165 1 00 36 2 c
ATOM 222 87 C2 ' A E 48 47 565 5 734 30 781 1 00 39 69 c
ATOM 222 88 P A E 48 4 6 07 6 1 18 3 3 3 807 1 00 41 34 P
ATOM 222 89 OP1 A E 48 4 6 553 1 2 64 35 192 1 00 3 2 7 0
ATOM 222 90 OP2 A E 48 44 61 8 1 041 33 604 1 00 41 93 0
ATOM 222 91 C5 ' A E 48 47 996 2 731 32 992 1 00 38 68 c
ATOM 222 92 0 4 ' A E 48 47 987 3 396 30 67 4 1 00 3 60 0
ATOM 222 93 0 3 ' A E 48 47 90 9 5 97 1 33 200 1 00 43 1 9 0
ATOM 222 94 02 ' A E 48 48 843 6 315 30 62 2 1 00 4 1 6 0
ATOM 222 95 CI ' A E 48 47 52 4 4 48 9 2 9 895 1 00 43 07 c
ATOM 222 96 9 A E 48 4 6 166 4 211 2 9 359 1 00 39 62
ATOM 222 97 C8 A E 48 45 187 3 368 2 9 831 1 0 36 45 c
ATOM 222 98 7 A E 48 44 099 3 343 2 9 065 1 00 40 87
ATOM 222 99 C A E 48 44 358 4 240 2 8 034 1 00 32 1 c



ATOM 2 2 3 0 0 C4 A E 4 8 4 5 .. 6 3 1 4 . 7 7 3 2 8 . 2 1 0 1 ,. 0 0 3 9 .. 1 1 c
ATOM 2 2 3 0 1 l A E 4 8 4 4 ., 2 0 2 5 . 5 9 2 2 6 ., 1 2 0 1 ,. 0 0 4 4 .. 2 1 N
ATOM 2 2 3 0 2 C2 A E 4 8 4 5 .. 4 4 9 6 ., 0 0 7 2 6 . 4 3 .. 0 0 4 3 ,. 6 8 C
ATOM 2 2 3 0 3 N3 A E 4 8 4 6 .. 2 3 7 5 . 6 7 4 2 7 . 4 2 9 1 ,. 0 0 4 1 .. 6 5 N
ATOM 2 2 3 0 4 C6 A E 4 8 4 3 ., 6 1 2 4 . 6 8 9 2 6 ., 9 3 3 ,. 0 0 3 8 .. 7 0 C
ATOM 2 2 3 0 5 6 A E 4 8 4 2 .. 3 7 6 4 ., 3 0 3 2 6 . 6 0 5 ,. 0 0 3 8 ,. 2 0
ATOM 2 2 3 0 6 0 5 ' A E 4 9 4 6 .. 802 8 ., 2 1 2 3 2 . 8 0 5 1 ,. 0 0 3 6 ,. 9 5 O
ATOM 2 2 3 0 7 C4 ' A E 4 9 4 7 ., 6 0 7 9 . 8 5 1 3 1 ., 2 5 7 ,. 0 0 4 .. 2 7 C
ATOM 2 2 3 0 8 C3 ' A E 4 9 4 6 .. 3 9 6 1 0 . 7 7 8 3 1 . 4 5 5 1 ,. 0 0 3 8 .. 0 5 C
ATOM 2 2 3 0 9 C2 ' A E 4 9 4 5 .. 9 7 4 1 ., 0 6 9 3 0 . 0 2 7 1 ,. 0 0 3 5 ,. 1 9 c
ATOM 2 2 3 1 0 P A E 4 9 4 6 ., 9 6 5 7 . 0 9 0 .3 3 ., 9 0 9 1 ,. 0 0 4 4 .. 9 P
ATOM 2 2 3 1 1 OP1 A E 4 9 4 7 .. 7 6 5 7 . 7 1 4 3 4 . 9 7 8 1 ,. 0 0 4 5 .. 2 8 0
ATOM 2 2 3 1 2 OP2 A E 4 9 4 5 . 6 7 8 6 ., 4 4 0 3 4 . 2 5 7 ,. 0 0 4 0 ,. 3 6 0
ATOM 2 2 3 1 3 C5 ' A E 4 9 4 7 .. 9 3 6 8 . 9 3 4 3 2 . 3 9 5 1 ,. 0 0 3 7 .. 3 1 c
ATOM 2 2 3 1 4 0 4 ' A E 4 9 4 7 ., 2 7 0 9 . 0 5 8 3 0 ., 1 0 2 1 ,. 0 0 3 4 .. 2 3 0
ATOM 2 2 3 1 5 0 3 ' A E 4 9 4 6 . 6 9 4 ., 9 3 0 3 2 . 2 4 .. 0 0 4 3 ,. 8 5 0
ATOM 2 2 3 1 6 0 2 ' A E 4 9 4 6 . 8 3 4 1 2 . 0 4 4 2 9 . 4 7 9 1 ,. 0 0 3 5 .. 8 9 0
ATOM 2 2 3 1 7 C ' A E 4 9 4 6 ., 2 6 5 9 . 7 0 7 2 9 ., 3 4 6 ,. 0 0 4 .. 4 8 c
ATOM 2 2 3 1 8 9 A E 4 9 4 5 . 0 8 1 8 ., 8 2 2 2 9 . .34 5 ,. 0 0 3 5 ,. 9 2
ATOM 2 2 3 1 9 C8 A E 4 9 4 4 . 7 1 3 7 ., 9 3 0 3 0 . 3 3 7 1 ,. 0 0 3 5 ,. 2 5 c
ATOM 2 2 3 2 0 A E 4 9 4 3 ., 5 8 7 7 . 2 8 5 3 0 ., 0 5 6 ,. 0 0 4 0 .. 9 N
ATOM 2 2 3 2 1 C5 A E 4 9 4 3 . 2 0 3 7 . 8 0 2 8 . 8 1 1 1 ,. 0 0 3 7 .. 2 7 c
ATOM 2 2 322 C4 A E 4 9 4 4 . 1 1 5 8 ., 7 4 3 2 8 . 3 7 1 1 ,. 0 0 3 6 ,. 1 9 c
ATOM 2 2 3 2 3 Nl A E 4 9 4 2 ., 0 1 5 8 . 2 2 2 2 6 ., 8 0 4 1 ,. 0 0 3 1 .. 8 3 N
ATOM 2 2 3 2 4 C2 A E 4 9 4 2 . 9 7 5 9 . 0 9 7 2 6 . 5 2 8 1 ,. 0 0 3 5 .. 2 4 c
ATOM 2 2 3 2 5 3 A E 4 9 4 4 . 0 4 7 9 ., 4 2 9 2 7 . 2 2 7 ,. 0 0 3 9 ,. 5 7
ATOM 2 2 3 2 6 C A E 4 9 4 2 ., i l l 7 . 5 6 3 2 7 ., 9 6 5 1 ,. 0 0 3 7 .. 3 7 c
ATOM 2 2 3 2 7 N6 A E 4 9 4 1 ., 1 5 4 6 . 6 8 1 2 8 ., 2 4 1 1 ,. 0 0 4 5 .. 4 2 N
ATOM 2 2 3 2 8 0 5 ' U E 0 4 4 . 5 0 9 3 ., 0 9 9 3 2 . 7 9 ,. 0 0 3 6 ,. 8 3 O
ATOM 2 2 3 2 9 C4 ' U E 5 0 4 3 . 6 0 5 1 4 . 1 7 5 3 0 . 7 5 6 1 ,. 0 0 3 8 .. 5 5 c
ATOM 2 2 3 3 0 C3 ' u E 5 0 4 2 ., 2 2 9 1 4 . 4 0 1 3 1 ., 3 9 5 1 ,. 0 0 4 0 .. 4 4 c
ATOM 2 2 3 3 1 C2 ' υ E 5 0 4 1 . 2 7 4 3 ., 9 3 8 3 0 . .30 5 .. 0 0 3 6 ,. 4 0 c
ATOM 2 2 3 3 2 P u E 5 0 4 5 . 7 3 1 1 2 . 3 8 3 3 3 . 4 4 4 1 ,. 0 0 4 7 .. 4 5 P
ATOM 2 2 3 3 3 OP1 u E 5 0 4 6 ., 4 3 4 3 . 4 2 4 3 4 ., 2 ,. 0 0 4 2 .. 3 5 0
ATOM 2 2 3 3 4 OP2 υ E 5 0 4 5 . 3 1 2 ., 1 4 7 3 4 . 4 9 ,. 0 0 4 8 ,. 1 2 0
ATOM 2 2 3 3 5 C5 ' u E 5 0 4 4 . 7 7 5 1 4 ., 0 2 3 3 1 . 682 1 ,. 0 0 3 5 ,. 4 0 c
ATOM 2 2 3 3 6 0 4 ' u E 5 0 4 3 ., 4 4 9 2 . 9 8 3 2 9 ., 9 7 5 ,. 0 0 3 8 .. 8 0
ATOM 2 2 3 3 7 0 3 ' u E 5 0 4 2 . 0 1 3 1 5 . 7 5 8 3 1 . 7 2 9 1 ,. 0 0 5 1 .. 6 5 0
ATOM 2 2 3 3 8 0 2 ' u E 0 4 . 0 2 8 4 ., 9 9 6 2 9 . 3 9 9 ,. 0 0 3 8 ,. 5 6 0
ATOM 2 2 3 3 9 CI ' u E 5 0 4 2 ., 0 9 5 1 2 . 8 3 9 2 9 ., 5 9 0 1 ,. 0 0 3 8 .. 0 2 c
ATOM 2 2 3 4 0 Nl u E 5 0 4 1 ., 602 1 1 . 4 7 9 2 9 ., 9 3 3 1 ,. 0 0 3 5 .. 8 6 N
ATOM 2 2 3 4 1 C2 u E 0 4 0 . 6 7 2 0 ., 9 5 8 2 9 . 0 7 4 ,. 0 0 4 0 ,. 7 8 c
ATOM 2 2 3 4 2 N3 u E 5 0 4 0 . 1 7 2 . 7 2 0 2 9 . 4 2 2 1 ,. 0 0 3 6 .. 5 5 N
ATOM 2 2 3 4 3 C4 u E 5 0 4 0 ., 8 . 9 7 9 3 0 ., 5 4 5 1 ,. 0 0 4 3 .. 0 1 C
ATOM 2 2 3 4 4 C5 υ E 5 0 4 1 . 4 6 2 9 ., 6 1 2 3 1 . 4 0 2 .. 0 0 3 8 ,. 1 8 C
ATOM 2 2 3 4 5 C u E 5 0 4 1 . 9 6 6 1 0 . 8 0 3 3 1 . 0 7 2 1 ,. 0 0 3 7 .. 4 0 c
ATOM 2 2 3 4 6 0 2 u E 5 0 4 0 ., 3 5 9 . 5 6 6 2 8 ., 0 6 1 ,. 0 0 3 8 .. 6 3 0
ATOM 2 2 3 4 7 0 4 υ E 5 0 3 . 9 6 7 ,, 8 6 8 3 0 . 7 5 7 ,. 0 0 4 2 ,. 6 9 0
ATOM 2 2 3 4 8 P A E 5 1 4 1 . 5 8 1 1 6 ., 2 2 0 3 3 . 2 0 9 1 ,. 0 0 4 7 ,. 6 4 P
ATOM 2 2 3 4 9 OP1 A E 5 4 0 ., 2 9 6 . 2 7 5 3 3 ., 2 1 0 ,. 0 0 4 0 .. 2 0
ATOM 2 2 3 5 0 OP2 A E 5 1 4 2 . 2 3 7 1 5 . 3 0 9 3 4 . 1 9 9 1 ,. 0 0 4 3 .. 8 4 0
ATOM 2 2 3 5 1 0 5 ' A E 5 1 4 2 . 4 4 4 1 7 ., 5 4 4 3 3 . 4 7 7 1 ,. 0 0 4 0 ,. 1 4 0
ATOM 2 2 3 5 2 C ' A E 5 1 4 2 ., 4 3 7 1 8 . 6 8 7 .32 ., 6 6 7 1 ,. 0 0 3 8 .. 2 3 c
ATOM 2 2 3 5 3 C4 ' A E 5 1 4 3 . 2 3 9 1 8 . 62 6 3 1 . 3 9 4 1 ,. 0 0 3 9 .. 4 9 c
ATOM 2 2 3 5 4 0 4 ' A E 1 4 2 . 6 0 3 9 ., 5 8 1 3 0 . 5 4 0 ,. 0 0 4 ,. 5 0
ATOM 2 2 3 5 5 C3 ' A E 5 1 4 4 ., 7 4 4 1 8 . 9 9 2 3 1 ., 4 1 7 1 ,. 0 0 4 8 .. 6 c
ATOM 2 2 3 5 6 0 3 ' A E 5 1 4 5 ., 5 8 4 1 . 8 3 3 3 1 ., 2 6 4 1 ,. 0 0 4 3 .. 1 6 0
ATOM 2 2 3 5 7 C2 ' A E 1 4 4 . 9 4 2 9 ., 9 3 3 0 . 2 3 ,. 0 0 4 7 ,. 2 4 c
ATOM 2 2 3 5 8 0 2 ' A E 5 1 4 5 . 4 3 4 1 9 . 1 9 8 2 9 . 0 9 8 1 ,. 0 0 4 9 .. 4 7 0
ATOM 2 2 3 5 9 CI ' A E 5 1 4 3 ., 5 3 1 2 0 . 3 7 8 2 9 ., 8 7 8 1 ,. 0 0 4 8 .. 2 8 c
ATOM 2 2 3 6 0 9 A E 5 1 4 3 . 2 7 5 2 1 ., 7 9 4 3 0 . 9 6 .. 0 0 4 3 ,. 7 7
ATOM 2 2 3 6 1 C8 A E 5 1 4 2 . 7 2 9 2 2 . 6 6 0 2 9 . 2 8 9 1 ,. 0 0 4 2 .. 3 1 c
ATOM 2 2 3 62 N A E 5 4 2 ., 5 9 8 2 3 . 8 6 5 2 9 ., 7 3 1 ,. 0 0 4 6 .. 4 1 N



ATOM 2 2 3 6 3 C5 A E 5 1 4 3 .. 0 9 4 2 3 .. 7 8 4 3 1 .. 0 1 7 1 .. 0 0 4 3 .. 7 7 c
ATOM 2 2 3 6 4 C A E 5 1 4 3 ,, 5 2 3 2 2 .. 5 0 7 3 1 ., 3 2 6 1 ,. 0 0 4 1 .. 4 0 C
ATOM 2 2 3 6 5 l A E 5 1 4 3 .. 7 6 0 2 4 ., 4 0 0 3 3 .. 2 1 2 .. 0 0 4 8 ,. 0 1
ATOM 2 2 3 6 6 C2 A E 5 1 4 4 .. 1 4 4 2 3 .. 1 0 2 3 3 . 3 6 0 1 .. 0 0 4 1 .. 5 8 c
ATOM 2 2 3 6 7 3 A E 5 4 4 ., 0 4 8 2 2 . 1 0 6 3 2 ., 4 8 8 1 ,. 0 0 4 4 ., 1 9
ATOM 2 2 3 6 8 C6 A E 5 1 4 3 .. 2 2 1 2 4 ., 7 6 6 3 2 .. 0 4 .. 0 0 4 4 ,. 3 7 c
ATOM 2 2 3 6 9 A E 5 1 4 2 .. 8 3 5 2 6 ., 0 0 8 3 1 .. 8 0 1 1 ,. 0 0 4 2 ,. 6 9
ATOM 2 2 3 7 0 P A E 5 2 4 6 ., 9 9 7 1 7 . 6 3 1 3 2 ., 0 1 ,. 0 0 4 6 ., 7 0 P
ATOM 2 2 3 7 1 OP1 A E 5 2 4 7 .. 4 0 4 1 6 . 3 1 .. 5 9 2 1 ,. 0 0 5 5 .. 0 O
ATOM 2 2 3 7 2 OF2 A E 5 2 4 6 .. 92 1 1 7 . 9 7 3 3 .. 4 6 0 1 ,. 0 0 3 6 ,. 4 4 O
ATOM 2 2 3 7 3 0 ' A E 5 4 8 ., 0 2 3 1 8 .. 6 4 1 3 1 ., 3 3 9 1 ,. 0 0 3 9 .. 3 0 O
ATOM 2 2 3 7 4 C5 ' A E 5 2 4 8 .. 4 0 7 1 8 .. 5 5 0 2 9 .. 9 7 5 1 ,. 0 0 4 4 .. 2 6 C
ATOM 2 2 3 7 5 C4 ' A E 2 4 9 . 6 4 5 1 9 ., 3 7 3 2 9 . 6 9 4 1 ,. 0 0 4 5 ,. 8 1 c
ATOM 2 2 3 7 6 0 ' A E 5 2 4 9 .. 2 8 4 2 0 .. 7 6 5 2 9 . 5 2 4 1 .. 0 0 5 2 .. 6 3 0
ATOM 2 2 3 7 7 C3 ' A E 5 2 5 0 ., 6 8 7 1 9 .. 3 7 4 3 0 ., 802 1 ,. 0 0 5 0 .. 2 1 c
ATOM 2 2 3 7 8 0 3 ' A E 5 2 5 1 .. 6 0 3 1 8 ., 3 0 7 3 0 .. 6 5 7 1 .. 0 0 5 1 ,. 8 5 0
ATOM 2 2 3 7 9 C2 ' A E 5 2 5 1 .. 3 6 3 2 0 .. 7 2 6 3 0 .. 6 6 0 1 .. 0 0 4 8 .. 7 0 c
ATOM 2 2 3 8 0 0 2 ' A E 5 2 5 2 ., 3 7 7 2 0 . 6 7 2 2 9 ., 6 7 2 1 ,. 0 0 5 ., 7 0 0
ATOM 2 2 3 8 1 CI ' A E 5 2 5 0 .. 2 2 1 2 1 ., 602 3 0 .. 1 6 5 1 .. 0 0 4 8 ,. 0 9 c
ATOM 2 2 3 8 2 A E 5 2 4 9 .. 5 4 0 2 2 ., 2 4 9 3 1 .. 3 0 0 1 ,. 0 0 5 1 ,. 9 4
ATOM 2 2 3 8 3 C8 A E 5 2 4 8 ., 5 0 1 . 6 8 8 3 1 ., 9 9 8 1 ,. 0 0 4 7 ., 5 1 C
ATOM 2 2 3 8 4 7 A E 5 2 4 8 .. 0 7 1 2 2 . 4 0 5 3 2 .. 9 8 7 1 ,. 0 0 4 5 .. 2 9
ATOM 2 2 3 8 5 C A E 5 2 4 8 .. 8 6 8 2 3 ., 5 4 0 3 2 .. 9 4 2 1 ,. 0 0 4 8 ,. 3 1 c
ATOM 2 2 3 8 6 C4 A E 5 4 9 ., 7 9 5 2 3 .. 4 6 3 3 1 ., 9 1 7 1 ,. 0 0 5 1 .. 1 5 C
ATOM 2 2 3 8 7 Ml A E 5 2 4 9 .. 7 8 7 2 5 .. 6 5 8 3 3 .. 4 5 9 1 ,. 0 0 5 2 .. 8 7
ATOM 2 2 3 8 8 C2 A E 2 5 0 . 6 4 5 2 ., 4 4 8 3 2 . 4 3 9 1 ,. 0 0 4 9 ,. 5 2 c
ATOM 2 2 3 8 9 3 A E 5 5 0 ., 7 2 7 2 4 .. 4 0 0 3 1 ., 6 0 8 1 ,. 0 0 5 3 .. 7 2 N
ATOM 2 2 3 9 0 C6 A E 5 2 4 8 ., 8 6 8 2 4 .. 7 0 5 3 3 ., 7 4 6 1 ,. 0 0 5 4 .. 2 7 C
ATOM 2 2 3 9 1 A E 2 4 8 . 0 2 4 ., 8 7 5 3 4 . 7 7 8 1 ,. 0 0 4 4 ,. 7 5
ATOM 2 2 3 92 0 5 ' G E 5 3 5 3 .. 2 6 3 1 9 .. 1 3 2 3 2 . 3 6 3 1 .. 0 0 5 1 .. 7 5 O
ATOM 2 2 3 9 3 C4 ' G E 5 3 5 2 ., 9 1 7 2 0 .. 7 3 0 3 4 ., 1 7 2 1 ,. 0 0 5 1 .. 4 5 C
ATOM 2 2 3 9 4 C3 ' G E 5 3 5 3 .. 0 7 3 2 1 ., 0 4 3 3 5 .. 6 5 6 1 .. 0 0 4 9 ,. 4 5 C
ATOM 2 2 3 9 5 C2 ' G E 5 3 5 1 .. 8 9 5 2 1 .. 9 7 2 3 5 .. 9 3 3 1 .. 0 0 5 0 .. 3 3 c
ATOM 2 2 3 9 6 P G E 5 3 5 2 ., 4 9 2 1 7 . 8 2 3 3 1 ., 8 9 3 1 ,. 0 0 5 3 ., 2 1 P
ATOM 2 2 3 9 7 O G E 5 3 5 3 .. 5 0 4 1 6 ., 8 8 4 3 1 .. .32 1 1 .. 0 0 6 3 ,. 2 1 0
ATOM 2 2 3 9 8 OF2 G E 5 3 5 1 .. 6 0 8 1 7 ., 3 3 2 3 2 .. 9 8 0 1 ,. 0 0 4 6 ,. 5 2 0
ATOM 2 2 3 9 9 C5 ' G E 5 3 5 3 ., 4 7 9 1 9 . 3 9 0 3 3 ., 7 4 4 1 ,. 0 0 4 9 ., 4 8 c
ATOM 2 2 4 0 0 0 4 ' G E 5 3 5 1 .. 4 7 8 2 0 .. 7 6 0 3 3 .. 9 4 5 1 ,. 0 0 4 8 .. 3 0 0
ATOM 2 2 4 0 1 0 3 ' G E 3 5 4 . 3 5 0 2 1 ., 5 8 8 3 5 . 9 6 4 1 ,. 0 0 0 ,. 5 8 0
ATOM 2 2 4 0 2 0 2 ' G E 5 3 5 2 ., 1 5 5 2 3 .. 2 8 0 .3 5 ., 4 5 0 1 ,. 0 0 5 2 .. 3 2 0
ATOM 2 2 4 0 3 CI ' G E 5 3 5 0 ., 8 2 5 2 1 .. 3 5 4 3 5 ., 0 4 4 1 ,. 0 0 4 8 .. 5 4 c
ATOM 2 2 4 0 4 9 G E 3 5 0 . 0 4 4 2 0 ., 3 1 4 3 5 . 7 3 9 1 ,. 0 0 4 4 ,. 3 8
ATOM 2 2 4 0 5 C8 G E 5 3 4 9 . 9 8 8 1 8 .. 9 9 2 3 5 . 4 2 6 1 .. 0 0 4 2 .. 4 9 c
ATOM 2 2 4 0 6 7 G E 5 3 4 9 ., 2 0 3 1 8 .. 3 0 0 3 6 ., 2 2 0 1 ,. 0 0 4 6 .. 9 0
ATOM 2 2 4 0 7 C5 G E 5 3 4 8 .. 6 8 0 1 9 ., 2 1 7 3 7 .. 1 2 3 1 .. 0 0 4 3 ,. 0 3 c
ATOM 2 2 4 0 8 C G E 5 3 4 9 .. 1 9 2 2 0 . 4 7 6 3 6 .. 8 2 9 1 .. 0 0 4 9 .. 1 1 c
ATOM 2 2 4 0 9 G E 5 3 4 7 ., 5 9 2 0 . 2 9 0 3 8 ., 8 4 0 1 ,. 0 0 4 6 ., 9 0 N
ATOM 2 2 4 1 0 C2 G E 5 3 4 8 .. 0 7 9 2 1 ., 4 7 8 3 8 .. 4 8 3 1 .. 0 0 4 5 ,. 0 4 C
ATOM 2 2 4 1 1 3 G E 5 3 4 8 .. 9 3 3 2 1 ., 6 3 3 3 7 .. 4 8 0 1 ,. 0 0 4 5 ,. 0 6
ATOM 2 2 4 1 2 C6 G E 5 3 4 7 ., 7 5 1 1 9 . 0 7 9 3 8 ., 2 0 2 1 ,. 0 0 4 2 ., 4 9 C
ATOM 2 2 4 1 3 0 6 G E 5 3 4 7 .. 1 5 5 1 8 . 1 0 7 3 8 . 6 6 3 1 ,. 0 0 4 0 .. 8 4 O
ATOM 2 2 4 1 4 2 G E 5 3 4 1.. 6 9 6 2 2 ., 5 1 0 3 9 .. 2 4 6 1 ,. 0 0 4 7 ,. 0 8
ATOM 2 2 4 1 5 0 ' G E 5 4 5 4 ., 0 7 7 . 2 6 3 .3 8 ., 3 9 1 1 ,. 0 0 5 0 .. 8 6 O
ATOM 2 2 4 1 6 C4 ' G E 5 5 3 .. 0 9 8 2 4 .. 2 2 9 3 9 .. 3 6 3 1 ,. 0 0 5 5 .. 8 9 C
ATOM 2 2 4 1 7 C3 ' G E 5 4 5 3 . 5 4 0 2 3 ., 9 3 4 0 . 7 8 3 1 ,. 0 0 5 2 ,. 3 5 C
ATOM 2 2 4 1 8 C2 ' G E 5 4 5 2 ., 2 3 4 2 4 .. 002 4 1 ., 5 2 1 ,. 0 0 5 7 .. 6 4 C
ATOM 2 2 4 1 9 P G E 5 5 5 ., 0 1 4 2 1 . 4 1 7 3 7 ., 4 2 2 1 ,. 0 0 5 5 .. 2 9 P
ATOM 2 2 4 2 0 OP1 G E 5 4 5 6 . 3 2 2 2 2 ., 1 2 9 3 7 . 3 5 0 1 ,. 0 0 5 8 ,. 9 7 O
ATOM 2 2 4 2 1 OP2 G E 5 5 4 .. 9 3 0 2 0 .. 0 2 3 3 7 .. 9 0 1 1 .. 0 0 4 7 .. 0 3 O
ATOM 2 2 4 2 2 C5 ' G E 5 5 3 ., 9 6 9 2 3 .. 6 7 1 3 8 ., 2 6 6 1 ,. 0 0 5 3 .. 4 2 C
ATOM 2 2 4 2 3 0 4 ' G E 5 4 5 1 .. 7 7 6 2 3 ., 6 4 8 3 .. 2 6 4 1 .. 0 0 5 3 ,. 5 2 0
ATOM 2 2 4 2 4 0 3 ' G E 5 5 4 . 5 2 7 2 4 .. 8 2 6 4 1 . 2 3 6 1 .. 0 0 6 3 .. 5 2 0
ATOM 2 2 4 2 5 0 2 ' G E 5 4 5 1 ., 8 8 8 2 5 . 3 6 5 4 ., 7 9 8 1 ,. 0 0 5 7 ., 5 7 0



ATOM 22426 CI ' G E 54 51..234 23..456 40..550 1 ..00 52 ..04 c
ATOM 22427 l G E 54 48,,380 20..037 43.,021 1 ,.00 48..77
ATOM 22428 9 G E 5 50..896 22.,025 40..71 9 1 ..00 52 ,.30
ATOM 22429 C8 G E 54 51..378 20..957 39.,984 1 ..00 50..17 c
ATOM 22430 7 G E 54 50.,860 19. 804 40.,335 1 ,.00 46..09

ATOM 22431 C5 G E 5 4 ..975 20.,113 41 ...33 9 1 ..00 42 ,.55 c
ATOM 22432 C G E 54 49..118 19.,290 42..097 1 ,.00 46,.55 c
ATOM 22433 0 6 G E 54 48.,934 18. 085 42.,060 1 ,.00 40..94 0
ATOM 22434 C2 G E 5 48..459 21.,382 43 ..189 1 ,.00 44 ..18 c
ATOM 22435 2 G E 54 47 ..658 21.,882 44 ..131 1 ,.00 52 ,.06
ATOM 22436 3 G E 54 49.,244 .162 42.,483 1 ,.00 47 ..65 N
ATOM 22437 C G E 5 49..973 21..480 41 ..584 1 ,.00 49..94 c
ATOM 22438 05 ' C E 55 55. 073 24.,185 43. 643 1 ,.00 70 ,.81 O
ATOM 22439 C4 ' C E 55 54..208 25..046 45.,716 1 ..00 66..91 c
ATOM 22440 C 3 ' c E 55 54.,332 24 ..016 46.,837 1 ,.00 70..99 c
ATOM 22441 C2 ' c E 55 52..880 23.,722 47 ..174 1 ..00 73,.43 c
ATOM 22442 P c E 55 55..733 24..385 42..202 1 ..00 63..73 P
ATOM 22443 OP1 c E 55 56.,593 25. 582 42.,305 1 ,.00 75..51 0
ATOM 22444 OP2 c E 55 56..297 23.,092 41 ..752 1 ..00 67 ,.13 0
ATOM 22445 C5 ' c E 55 55..332 25.,089 44 .717 1 ,.00 70,.84 c
ATOM 22446 04 ' c E 55 53.,032 24 .610 44 .,989 1 ,.00 63..47 0
ATOM 22447 03 ' c E 55 55..158 24.,374 47 ..949 1 ,.00 86..67 0
ATOM 22448 02 ' c E 55 52..283 24.,780 41..905 1 ,.00 82 ,.63 0
ATOM 22449 CI ' c E 5 52.,257 23..741 45.,790 1 ,.00 65..91 c
ATOM 224 50 Ml c E 55 52..211 22..381 45.,203 1 ,.00 59..51

ATOM 22451 C2 c E 55 51. 278 21.,517 45. 790 1 ,.00 59 ,.08 c
ATOM 224 52 3 c E 5 51.,161 20 ..249 45.,333 1 ,.00 56.. 1 N
ATOM 22453 C4 c E 55 51.,936 19..809 44 .,337 1 ,.00 56..01 c
ATOM 22454 C5 c E 55 52. 903 20.,663 43. 712 1 ,.00 55 ,.69 c
ATOM 22455 C c E 55 53.,007 21..931 44 .,178 1 ..00 59..69 c
ATOM 22456 02 c E 55 50.,564 21 ..923 46.,727 1 ,.00 59..47 0
ATOM 22457 c E 55 51..747 18.,543 43..948 1 ..00 48,.08

ATOM 22458 05 ' u E 56 54..443 24..729 50..408 1 ..00 84 ..49 0
ATOM 22459 C4 ' u E 56 52.,249 23 .978 5 .,129 1 ,.00 84 ..59 c
ATOM 22460 C3 ' υ E 56 51..194 22.,883 51..278 1 ..00 83,.42 c
ATOM 22461 C2 ' u E 56 49..887 23.,669 51..370 1 ,.00 89,.00 c
ATOM 22462 P u E 56 54 .,763 25. 510 49.,039 1 ,.00 88..97 P
ATOM 224 63 OP1 u E 56 53..596 26.,331 48..637 1 ,.00 88..44 0
ATOM 22464 OP2 u E 56 56. 040 26.,229 49. 241 1 ,.00 93 ,.51 0
ATOM 22465 C ' u E 56 53.,562 23..606 50.,481 1 ,.00 85..81 c
ATOM 22466 04 ' u E 56 51.,592 24 ..986 50.,333 1 ,.00 88..01 0
ATOM 22467 03 ' u E 56 51. 388 22.,095 52. 437 1 ,.00 85 ,.83 0
ATOM 22468 02 ' u E 56 49..605 24..012 52.,720 1 ..00 92 ..23 0
ATOM 22469 CI ' u E 56 50.,203 24 ..950 50.,578 1 ,.00 87 ..09 c
ATOM 22470 l υ E 56 4 ..432 25.,046 4 ..312 1 ..00 80,.36

ATOM 22471 C2 u E 56 49.,119 26..302 48..798 1 ..00 89..59 c
ATOM 22472 3 u E 56 48.,357 26. 298 47 .,639 1 ,.00 88..55

ATOM 22473 C υ E 56 47 ..852 25.,194 46..971 1 ..00 81 ,.82 c
ATOM 22474 C u E 56 48..192 23.,971 47 ..601 1 ,.00 74 ,. 1 c
ATOM 22475 C 6 u E 56 48.,926 23 .929 48.,715 1 ,.00 76..57 c
ATOM 22476 02 u E 56 49..517 27.,344 49..312 1 ,.00 91 ..95 0
ATOM 22477 04 u E 56 47 ..169 25.,292 45..938 1 ,.00 87 ,.78 0
ATOM 22478 P A E 57 51.,653 20 ..516 52.,339 1 ,.00 93..72 P

ATOM 22479 OP1 A E 57 53..085 20..381 51..944 1 ,.00 80..38 0
ATOM 22480 OP2 A E 57 51. 113 19.,876 53. 577 1 ,.00 79 ,.22 0
ATOM 22481 0 ' A E 57 50.,741 20 ..025 51.,123 1 ,.00 78..62 0
ATOM 22482 C5 ' A E 57 49.,72 9 19..043 51.,328 1 ,.00 67 ..84 c
ATOM 22483 C4 ' A E 57 49. 865 17 .,875 50. .380 1 ,.00 62 ,.91 c
ATOM 22484 04 ' A E 57 50.,428 18..331 49..116 1 ..00 64 ..21 0
ATOM 22485 C 3 ' A E 57 50.,767 16..736 50.,857 1 ,.00 62 ..55 c
ATOM 22486 03 ' A E 57 50..248 15.,504 50...37 0 1 ..00 57 ,.21 0
ATOM 22487 C2 ' A E 57 52..081 17 ..039 50..146 1 ..00 65..80 c
ATOM 22488 02 ' A E 57 52.,940 15. 937 49.,972 1 ,.00 69..67 0



ATOM 22489 CI ' A E 57 51..584 17 ..571 48..813 1 ..00 59..45 c
ATOM 224 90 9 A E 5 52.,554 18..439 48.,160 1 ,.00 57 ..90 N
ATOM 224 9 C8 A E 57 52..877 19.,720 48..52 6 1 ..00 57 ,.78 C
ATOM 22492 7 A E 57 53..793 20..255 47 ..763 1 ..00 60..41 N
ATOM 22493 C A E 57 54 .,093 19. 250 46.,850 1 ,.00 50..72 C
ATOM 22494 C A E 57 53..335 18.,122 47 ..079 1 ..00 53,.33 C
ATOM 22495 l A E 57 55..044 18.,048 45..057 1 ,.00 55,.30 N
ATOM 22496 C2 A E 57 54 .,250 17.021 4 .,395 1 ,.00 5 ..04 C
ATOM 22497 3 A E 57 53..368 16. 962 46..392 1 ,.00 58..40
ATOM 22498 C A E 57 54..987 19.,197 45..783 1 ,.00 51 ,.01 c
ATOM 22499 A E 57 55.,777 20..220 45.,461 1 ,.00 51 ..28 N
ATOM 22500 P G E 58 49..465 1 ..516 51. 356 1 ,.00 65..53 P
ATOM 22501 OP1 G E 8 50. 029 14 .,622 52. 72 6 1 ,.00 6 ,.55 O
ATOM 22502 OP2 G E 58 49..32 9 13..218 50. 636 1 ..00 60..24 O
ATOM 22503 05 ' G E 58 47 .,997 15..114 51.,443 1 ,.00 61 ..70 O
ATOM 22504 C5 ' G E 58 47 ..577 15.,961 52..503 1 ..00 60,.67 C
ATOM 22505 C ' G E 58 46..250 16..565 52..137 1 ..00 61 ..26 c
ATOM 22506 04 ' G E 58 46.,467 17.592 5 .,138 1 ,.00 53..52 0
ATOM 22507 C3 ' G E 58 45..298 15.,576 51..476 1 ..00 54 ,.33 C
ATOM 22508 03 ' G E 58 44..496 14 .,885 52..413 1 ,.00 50,.05 0
ATOM 22509 C2 ' G E 58 44 .,512 16. 438 50.,506 1 ,.00 52 ..43 C
ATOM 22510 02 ' G E 58 43..495 17 .149 51..196 1 ,.00 52 ..69 0
ATOM 22511 CI ' G E 58 45..570 17 .,436 50..069 1 ,.00 51 ,.05 c
ATOM 22512 9 G E 58 46.,368 16..985 48.,917 1 ,.00 47 ,.23 N
ATOM 22513 C8 G E 58 46..558 15..752 48..350 1 ,.00 52 ..57 C
ATOM 22514 7 G E 8 47.403 15.,786 47.346 1 ,.00 51 ,.76
ATOM 22515 C G E 58 47 .,807 17 ..103 47 .,262 1 ,.00 43..92 C
ATOM 22516 C G E 58 47 .,172 17 ..843 48.,226 1 ,.00 50..24 C
ATOM 22517 Nl G E 8 48. 781 19.,115 46. 652 1 ,.00 51 ,.80
ATOM 22518 C2 G E 58 48. 097 19..754 47 .653 1 ..00 55..48 c
ATOM 22519 3 G E 58 47 .,258 19..162 48.,483 1 ,.00 53..34 N
ATOM 22520 C6 G E 58 48..690 17 .,764 46...37 6 1 ..00 48,.43 C
ATOM 22521 0 G E 58 49..362 17 .335 45..436 1 ..00 5 ..57 O
ATOM 22522 N2 G E 58 48.,327 .061 47.,748 1 ,.00 53..77 N
ATOM 22523 P υ E 59 44 ..476 13.,291 52..419 1 ..00 52 ,.75 P
ATOM 22524 OF1 U E 59 43..322 12.,787 53..212 1 ,.00 48,.76 O
ATOM 22525 OP2 U E 59 45.,869 12 .887 52.,737 1 ,.00 64 ..75 O
ATOM 22526 05 ' U E 59 44..201 12. 895 50..903 1 ,.00 51 ..99 0
ATOM 22527 C5 ' U E 59 42 .872 12.,856 50. 413 1 ,.00 51 ,.73 C
ATOM 22528 C4 ' U E 59 42.,837 12 ..520 48.,945 1 ,.00 52 ..68 C
ATOM 22529 04 ' U E 59 42.,913 11 ..086 48.,776 1 ,.00 53..34 0
ATOM 22530 C3 ' U E 59 4 .584 12.,911 48. 172 1 ,.00 52 ,.93 C
ATOM 22531 03 ' U E 59 41 .579 1 ..297 47 ..850 1 ..00 5 ..45 0
ATOM 22532 C2 ' U E 59 41 .,666 11 ..987 46.,963 1 ,.00 50..06 C
ATOM 22533 02 ' υ E 59 42 ..587 12.,510 46..019 1 ..00 49,.98 0
ATOM 22534 CI ' u E 59 42..281 10..717 47 .581 1 ..00 48..90 c
ATOM 22535 u E 59 .,270 9 .689 47.,898 1 ,.00 50..86

ATOM 22536 C2 υ E 59 40..870 8 .,919 46..835 1 ..00 49,.48 C
ATOM 22537 3 u E 59 39..925 7.,979 47..125 1 ,.00 50,.03 N
ATOM 22538 C4 u E 59 39.,354 7.730 48.,337 1 ,.00 50..23 C
ATOM 22539 C5 u E 59 39..819 8 .563 49..406 1 ,.00 46..94 C
ATOM 22540 C u E 59 40..750 9 .,497 49..159 1 ,.00 50,.39 c
ATOM 22541 02 u E 59 41 .,325 ..067 45.,715 1 ,.00 45..79 0
ATOM 22542 0 u E 59 38..504 6 ..837 48..392 1 ,.00 57 ..71 0
ATOM 22543 0 ' C E 60 40. 926 16.,500 46. 831 1 ,.00 48 ,.01 0
ATOM 22544 C4 ' c E 0 41 .,846 18..512 47 .,871 1 ,.00 49..97 C
ATOM 22545 C3 ' C E 60 41 .,653 19..319 46.,606 1 ,.00 48..81 C
ATOM 22546 C2 ' C E 60 42 .943 20.,131 46. 526 1 ,.00 47 ,.83 C
ATOM 22547 P c E 0 40. 479 1 .971 46. 882 1 ..00 48..27 P
ATOM 22548 OP1 C E 60 40.,596 1 ..383 45.,521 1 ,.00 46..47 0
ATOM 22549 OP2 c E 60 3 ..170 14 .,898 47 ..557 1 ..00 45,.39 0
ATOM 22550 C5 ' c E 0 40..985 17 ..275 48..022 1 ..00 47 ..37 c
ATOM 22551 04 ' c E 60 43.,258 18. 189 47.,856 1 ,.00 49.. 0



ATOM 22552 03 ' C E 0 40..489 20. 113 46..651 1 ,.00 50..18 O
ATOM 22553 02 ' C E 60 42.,915 21 .251 47 .,402 1 ,.00 47 ..99 O
ATOM 22554 CI ' C E 60 43..958 19.,136 47 .072 ,.00 44 ,.48 C
ATOM 22555 Nl C E 0 44..680 18. 432 45. 996 1 ,.00 46..49 N
ATOM 22556 C2 C E 60 45.,649 19. 128 4 .,285 1 ,.00 44 ..76 C
ATOM 22557 .3 C E 60 46..338 18.,511 44 .297 ,.00 47 ,.10 N
ATOM 22558 C4 c E 0 46..Ill 17 .,223 44.033 1 ,.00 48,.65 c
ATOM 22559 C c E 60 45.,134 16. 475 44 .,742 1 ,.00 45.,37 C
ATOM 22560 Co c E 0 44..437 17 .113 45. 701 1 ,.00 48..57 c
ATOM 22561 02 c E 0 45..860 20.,300 45. 560 1 ,.00 44 ,.97 0
ATOM 225 62 N4 c E 0 46.,819 16. 652 43.,054 1 ,.00 43..79 N
ATOM 22563 05 ' c E 61 40..778 21. 455 44.551 1 ,.00 42 ..10 0
ATOM 22564 C4 ' c E 42 .113 23.,463 44 .320 1 ,.00 39 ,.44 c
ATOM 22565 C3 ' c E 61 41 ..925 23. 616 42..82 9 1 ,.00 44 ..24 c
ATOM 22566 C2 ' c E 61 43.,347 23. 85 7 42.,340 1 ,.00 44 ..36 c
ATOM 22567 P c E 61 3 ..753 20.,499 45. 288 1 ,.00 4.3,. 0 P
ATOM 22568 OP1 c E 61 38..599 21. 377 45. 643 1 ,.00 49..28 0
ATOM 22569 OP2 c E 39.,466 19. 300 44 .,514 1 ,.00 39..12 0
ATOM 22570 C5 ' c E 61 41 ..008 22.,757 45. 059 1 ,.00 40,.57 c
ATOM 22571 04 ' c E 61 43..345 22.,718 44.430 1 ,.00 44 ,.58 0
ATOM 22572 03 ' c E 4 .,015 24 .638 42.,488 1 ,.00 4 ..48 0
ATOM 22573 02 ' c E 61 43..767 25. 194 42. 577 1 ,.00 43..23 0
ATOM 22574 CI ' c E 61 44..134 22.,932 43. 273 1 ,.00 45,.59 c
ATOM 22575 Nl c E 61 44 .,417 21. 633 42.,638 1 ,.00 40..4.3 N
ATOM 22576 C2 c E 61 45..428 21. 544 41 .692 1 ,.00 42 ..46 c
ATOM 22577 N.3 c E 45. 690 20.,353 4 .109 1 ,.00 46 ,.50 N
ATOM 22578 C4 c E 61 44 .,981 1 .269 41 .,420 1 ,.00 47 ..75 c
ATOM 22579 C c E 61 43.,918 19. 334 42.,369 1 ,.00 44 ..61 c
ATOM 22580 C c E 43. 681 20.,524 42 .953 1 ,.00 47 ,.31 c
ATOM 22581 02 c E 61 46..100 22. 540 41 .410 1 ,.00 43..32 0
ATOM 22582 N4 c E 61 45.,293 18. 123 40.,794 1 ,.00 43..77 N
ATOM 22583 05 ' G E 62 41 .069 24.,519 40. 013 1 ,.00 42 ,.18 0
ATOM 22584 C ' G E 62 42. 597 25. 546 38. 476 1 ,.00 38..60 c
ATOM 22585 C3 ' G E 62 4 .,989 24 .957 37.,223 1 ,.00 39..79 c
ATOM 22586 C2 ' G E 62 43. 207 24.,32 9 36. 536 1 ,.00 39,.17 c
ATOM 22587 P G E 62 40. 062 24., 41 .225 1 ,.00 37 ,.32 P
ATOM 22588 OP1 G E 62 39.,170 25. 663 4 .,108 1 ,.00 46..04 0
ATOM 22589 OP2 G E 2 39. 386 23. 157 41 .22 4 1 ,.00 36..49 0
ATOM 22590 C5 ' G E 62 4 .643 2 .,751 39. 616 1 ,.00 42 ,.92 c
ATOM 225 91 04 ' G E 43.,602 24. 564 .38.,866 1 ,.00 42 ..86 0
ATOM 22592 03 ' G E 62 41 .,345 25. 923 36.,401 1 ,.00 42 ..58 0
ATOM 22593 02 ' G E 62 43. 942 2 .,280 35. 789 1 ,.00 43 ,. 0
ATOM 22594 CI ' G E 62 44.0 66 23. 889 37. 728 1 ,.00 40..14 c
ATOM 22595 Nl G E 62 45.,382 19. 288 36.,089 1 ,.00 39..73 N
ATOM 22596 9 G E 62 43. 923 22.,449 37. 932 1 ,.00 4.3,.47 N
ATOM 22597 C8 G E 62 43. 079 21. 848 38. 804 1 ,.00 42 ..71 c
ATOM 22598 N7 G E 62 43.,136 20. 566 38.,691 1 ,.00 47 ..85 N
ATOM 22599 C5 G E 62 44 .036 20.,331 37..672 1 ,.00 4.1 ,.03 c
ATOM 22600 C G E 62 44.463 19.,096 37 ..119 1 ,.00 43,.88 c
ATOM 22601 06 G E 62 44 .,095 17.969 37.,466 1 ,.00 44 ..09 0
ATOM 22602 C2 G E 2 45. 827 20. 523 35. 658 1 ,.00 47 ..22 c
ATOM 22603 2 G E 62 46. 714 20.,505 34. 645 1 ,.00 44 ,.45 N
ATOM 22604 N3 G E 45.,416 21. 691 .3 6 .,185 1 ,.00 43..77 N
ATOM 22605 C G E 2 44.526 21. 495 37. 177 1 ,.00 37 ..59 C
ATOM 22606 P U E 63 39. 810 26.,371 36. 579 1 ,.00 42 ,.94 P
ATOM 22607 OP1 U E 3 39.,836 27 .582 .37 .,393 1 ,.00 40..37 0
ATOM 22608 OP2 U E 63 38.,889 25. 260 36.,857 1 ,.00 39..89 0
ATOM 22609 0 ' U E 63 39. 395 26.,861 35. 139 1 ,.00 42 ,.56 0
ATOM 22610 C5 ' U E 3 39. 921 28. 045 34..563 1 ,.00 38..43 c
ATOM 22611 C4 ' U E 63 39.,242 28. 338 33.,250 1 ,.00 39..69 c
ATOM 22612 04 ' υ E 63 3 .655 27.,367 32. 257 1 ,.00 4.3,.89 0
ATOM 22613 C3 ' U E 3 37. 714 28. 269 33. 285 1 ,.00 43..16 c
ATOM 22614 03 ' U E 63 37.,186 29. 168 32.,289 1 ,.00 43..94 0



ATOM 2 2 6 1 5 C2 ' U E 3 3 7 .. 4 6 0 2 6 .. 8 1 1 3 2 .. 8 9 1 1 ,. 0 0 3 6 .. 8 3 c
ATOM 2 2 6 1 6 0 2 ' U E 6 3 3 6 ,, 1 5 5 2 6 .. 4 9 2 3 2 ., 4 3 7 1 ,. 0 0 4 5 .. 1 0 O
ATOM 2 2 6 1 7 CI ' υ E 6 3 3 8 .. 5 2 0 2 6 ., 62 6 3 1 . 8 0 8 1 ,. 0 0 4 4 ,. 3 5 c
ATOM 2 2 6 1 8 Nl U E 3 3 8 .. 9 3 5 2 5 . 2 2 4 3 1 . 5 9 2 1 ,. 0 0 4 4 .. 5 9 N
ATOM 2 2 6 1 9 C2 U E 6 3 3 8 ., 5 4 0 2 4 . 5 8 0 3 0 ., 4 3 8 1 ,. 0 0 4 2 .. 7 9 c
ATOM 2 2 6 2 0 .3 υ E 6 3 3 8 .. 9 9 7 2 .3 ., 2 7 1 3 0 . 2 9 8 1 ,. 0 0 4 5 ,. 8 5
ATOM 2 2 6 2 1 C4 u E 3 3 9 .. 7 8 5 2 2 ., 5 7 9 3 1 . 1 8 4 1 ,. 0 0 4 4 ,. 0 3 c
ATOM 2 2 6 2 2 C u E 6 3 4 0 ., 1 3 3 2 3 . 332 3 2 ., 3 6 0 1 ,. 0 0 5 0 .. 2 5 c
ATOM 2 2 6 2 3 Co u E 3 3 9 . 7 2 4 2 4 . 5 8 6 3 2 . 5 2 2 1 ,. 0 0 4 0 .. 3 4 c
ATOM 2 2 6 2 4 0 2 u E 3 3 7 . 8 6 2 2 5 ., 1 3 3 2 9 . 5 8 5 1 ,. 0 0 3 3 .. 9 5 0
ATOM 2 2 6 2 5 0 4 u E 3 4 0 ., 1 1 4 2 1 . 4 1 .3 0 ., 9 7 5 1 ,. 0 0 4 7 .. 4 7 0
ATOM 2 2 6 2 6 0 5 ' u E 4 3 5 . 8 0 3 3 0 . 9 5 3 3 3 . 4 2 4 1 ,. 0 0 4 1 .. 9 1 0
ATOM 2 2 6 2 7 C4 ' u E 6 4 3 3 . 4 4 0 3 .1 ., 1 6 5 3 3 . 8 2 1 ,. 0 0 4 2 ,. 0 9 c
ATOM 2 2 6 2 8 C3 ' u E 4 3 3 . 4 0 4 3 2 . 5 8 8 3 4 . 3 7 8 1 ,. 0 0 4 1 .. 9 7 c
ATOM 2 2 6 2 9 C2 ' u E 4 3 2 ., 7 0 5 3 2 . 3 9 1 3 5 ., 7 1 2 1 ,. 0 0 3 8 .. 7 0 c
ATOM 2 2 6 3 0 P υ E 6 4 3 7 . 1 3 2 .3 0 ., 7 6 8 3 2 . 552 1 ,. 0 0 3 9 ,. 7 3 P
ATOM 2 2 6 3 1 OP1 u E 4 3 6 . 9 3 8 3 1 . 3 9 7 3 1 . 2 2 8 1 ,. 0 0 3 9 .. 8 7 0
ATOM 2 2 6 3 2 OP2 u E 6 4 3 8 ., 2 6 4 3 1 . 2 3 3 ., 4 1 4 1 ,. 0 0 3 8 .. 0 8 0
ATOM 2 2 6 3 3 C5 ' υ E 6 4 3 4 . 5 2 0 .3 0 ., 8 7 2 3 2 . 8 2 6 1 ,. 0 0 3 9 ,. c
ATOM 2 2 6 3 4 0 4 ' u E 4 3 3 . 652 3 0 ., 3 4 3 3 4 . 9 8 6 1 ,. 0 0 3 7 ,. 9 5 0
ATOM 2 2 6 3 5 0 3 ' u E 6 4 3 2 ., 7 5 3 3 3 . 502 3 3 ., 5 1 8 1 ,. 0 0 4 4 ., 3 .1 0
ATOM 2 2 6 3 6 0 2 ' u E 4 3 1 . 3 1 1 3 2 . 2 0 4 3 5 . 5 2 5 1 ,. 0 0 4 2 .. 2 0 0
ATOM 2 2 6 3 7 CI ' u E 4 3 3 . 2 8 9 3 1 ., 0 5 7 3 6 . 1 5 1 1 ,. 0 0 4 2 ,. 2 7 c
ATOM 2 2 6 3 8 Nl u E 6 4 3 4 ., 4 9 1 3 1 . 2 4 9 .3 6 ., 9 7 9 1 ,. 0 0 4 9 .. 2 9 N
ATOM 2 2 6 3 9 C2 u E 4 3 4 . 2 6 9 3 1 . 7 1 0 3 8 . 2 6 0 1 ,. 0 0 4 8 .. 0 0 c
ATOM 2 2 6 4 0 N.3 u E 6 4 3 5 . 4 2 1 3 .1 ., 8 6 5 3 8 . 9 8 7 1 ,. 0 0 4 6 ,. 7 2 N
ATOM 2 2 6 4 1 C4 u E 6 4 3 6 ., 7 2 0 3 1 . 6 4 2 .3 8 ., 5 4 8 1 ,. 0 0 4 7 .. 3 4 C
ATOM 2 2 6 4 2 C u E 4 3 6 ., 8 5 0 3 1 . 1 8 0 3 7 ., 1 9 8 1 ,. 0 0 4 4 .. 2 5 c
ATOM 2 2 6 4 3 C u E 6 4 3 5 . 7 5 0 3 0 ., 9 9 6 3 6 . 4 7 3 1 ,. 0 0 4 4 ,. 3 1 c
ATOM 2 2 6 4 4 0 2 u E 4 3 3 . 1 4 7 3 1 . 9 1 6 3 8 . 7 0 7 1 ,. 0 0 4 6 .. 7 8 0
ATOM 2 2 6 4 5 0 4 u E 4 3 7 ., 6 5 8 3 1 . 8 4 4 3 9 ., 3 2 0 1 ,. 0 0 4 9 .. 1 1 0
ATOM 2 2 6 4 6 0 5 ' A E 6 5 3 3 . .34 9 3 5 ., 7 9 2 3 4 . 4 0 4 1 ,. 0 0 4 8 ,. 5 9 0
ATOM 2 2 6 4 7 C4 ' A E 5 3 2 . 3 6 7 3 . 3 7 4 3 6 . 5 6 5 1 ,. 0 0 4 6 .. 1 6 c
ATOM 2 2 6 4 8 C3 ' A E 6 5 3 3 ., 3 3 1 3 7 . 5 4 7 3 6 ., 7 2 3 1 ,. 0 0 5 1 .. 9 7 c
ATOM 2 2 6 4 9 C2 ' A E 6 5 3 3 .. 7 4 9 .3 7 ., 4 2 6 3 8 . 1 7 8 1 ,. 0 0 5 0 ,. 4 2 c
ATOM 2 2 6 5 0 P A E 3 3 . 4 5 9 3 4 ., 882 3 3 .. 0 8 7 1 ,. 0 0 4 2 ,. 1 7 P
ATOM 2 2 6 5 1 OP1 A E 6 5 3 2 ., 6 7 5 3 5 . 3 8 6 3 .1 ., 9 4 7 1 ,. 0 0 4 8 .. 1 8 0
ATOM 2 2 6 52 OP2 A E 6 5 3 4 . 882 3 4 .. 6 3 7 3 2 . 7 6 9 1 ,. 0 0 5 0 .. 9 5 0
ATOM 2 2 6 5 3 C5 ' A E 6 5 3 2 . 1 4 3 3 5 ., 8 4 5 3 5 . 1 6 9 1 ,. 0 0 4 3 ,. 3 4 c
ATOM 2 2 6 5 4 0 4 ' A E 3 2 ., 9 0 1 3 5 . .34 5 .3 7 ., 4 3 5 1 ,. 0 0 4 7 .. 2 1 0
ATOM 2 2 6 5 5 0 3 ' A E 6 5 3 2 ., 7 1 3 8 .. 7 9 3 3 6 ., 4 4 2 1 ,. 0 0 . 2 2 0
ATOM 2 2 6 5 6 0 2 ' A E 6 5 3 2 . 6 8 3 3 7 ., 8 8 0 3 8 . 9 9 8 1 ,. 0 0 5 2 ,. 2 6 0
ATOM 2 2 6 5 7 CI ' A E 5 3 3 . 8 4 8 3 5 . 9 0 8 3 8 . 3 3 0 1 ,. 0 0 4 7 .. 1 3 c
ATOM 2 2 6 5 8 9 A E 6 5 3 5 ., 1 8 4 3 5 . 4 2 8 3 7 ., 92 6 1 ,. 0 0 4 9 .. 0 5
ATOM 2 2 6 5 9 C8 A E 6 5 3 5 . 4 3 2 .3 4 ., 7 5 5 3 6 . 7 5 4 1 ,. 0 0 4 7 ,. 6 7 c
ATOM 2 2 6 6 0 7 A E 5 3 6 . 6 8 1 3 4 . 4 6 4 3 6 . 5 4 9 1 ,. 0 0 4 9 .. 5 5 N
ATOM 2 2 6 6 1 C A E 6 5 3 7 ., 3 2 4 3 4 . 9 7 0 3 7 ., 6 5 8 1 ,. 0 0 5 2 .. 3 3 c
ATOM 2 2 6 62 C4 A E 6 5 3 6 . 4 2 7 3 5 ., 582 3 8 . 5 4 1 ,. 0 0 5 0 ,. 1 0 c
ATOM 2 2 6 6 3 Nl A E 3 9 . 0 2 4 3 5 ., 5 6 1 3 9 . 1 6 6 1 ,. 0 0 5 7 ,. 3 7 N
ATOM 2 2 6 6 4 C2 A E 6 5 3 8 ., 0 5 6 3 6 . 1 2 2 3 9 ., 8 9 7 1 ,. 0 0 4 8 .. 6 5 c
ATOM 2 2 6 6 5 3 A E 6 5 3 . 7 5 0 3 6 .. 1 8 4 3 9 . 6 6 9 1 ,. 0 0 5 2 .. 1 5
ATOM 2 2 6 6 6 C A E 3 8 . 6 8 5 3 4 ., 9 6 0 3 8 . 0 1 6 1 ,. 0 0 5 8 ,. 9 3 c
ATOM 2 2 6 6 7 N A E 3 9 ., 6 3 7 3 4 . .3 9 5 .3 7 ., 2 6 9 1 ,. 0 0 5 5 .. 8 6 N
ATOM 2 2 6 6 8 P U E 6 6 3 3 . 5 1 7 3 9 .. 9 6 1 3 5 . 6 8 3 1 ,. 0 0 5 8 .. 0 8 P
ATOM 2 2 6 6 9 OP1 U E 6 6 3 2 . 7 3 1 4 . ., 2 0 1 3 5 . 932 1 ,. 0 0 6 0 ,. 4 5 O
ATOM 2 2 6 7 0 OP2 U E 6 6 3 3 ., 8 9 4 3 .. 5 2 8 .3 4 ., 3 2 4 1 ,. 0 0 5 2 .. 2 8 O
ATOM 2 2 6 7 1 0 5 ' U E 6 6 3 4 ., 8 7 5 4 0 .. 1 4 3 3 6 ., 4 8 5 1 ,. 0 0 5 9 .. 9 4 O
ATOM 2 2 6 7 2 C5 ' U E 6 6 3 4 . 9 3 8 4 0 ., 9 9 6 3 7 . 6 1 4 1 ,. 0 0 5 6 ,. 4 5 c
ATOM 2 2 6 7 3 C4 ' U E 6 6 3 6 . 3 5 4 4 1 . 1 6 5 3 8 . 0 9 0 1 ,. 0 0 5 7 .. 8 9 c
ATOM 2 2 6 7 4 0 4 ' U E 6 6 3 6 ., 9 3 4 3 9 . 8 6 2 3 8 . 3 7 1 ,. 0 0 6 1 .. 7 7 0
ATOM 2 2 6 7 5 C3 ' υ E 6 6 3 7 . 3 4 . ., 8 1 9 3 7 . 1 3 1 ,. 0 0 5 8 ,. 0 7 c
ATOM 2 2 6 7 6 0 3 ' u E 6 6 3 7 . 2 3 1 4 3 . 2 2 9 3 7 .. 1 1 2 1 ,. 0 0 6 0 .. 0 4 0
ATOM 2 2 6 7 7 C2 ' u E 6 6 3 8 ., 6 6 9 4 . 3 0 4 3 7 ., 5 8 0 1 ,. 0 0 6 .. 6 9 c



ATOM 22678 02 ' U E 66 39..133 42..047 38..696 1 ..00 62 ..25 O

ATOM 22679 CI ' U E 66 38,,317 39..896 38.,051 1 ,.00 60..83 C

ATOM 22680 Nl υ E 66 38..630 .38.,862 37..042 1 ..00 59,.18

ATOM 22681 C2 u E 66 39..935 38.,410 36..993 1 ..00 61 ..88 c
ATOM 22682 3 u E 66 40.,166 37. 442 36.,046 1 ,.00 64 ..10

ATOM 22683 C υ E 66 3 ..259 .3 6 .,889 35..166 1 ..00 65,. 3 C
ATOM 22684 C u E 66 37 ..92 4 37.,416 35..284 1 ,.00 59,.68 c
ATOM 22685 C 6 u E 66 37.,662 38. 355 36.,206 1 ,.00 58..78 c
ATOM 22686 02 u E 66 40 ..820 38.,835 37.,726 1 ,.00 59..07 0

ATOM 22687 04 u E 66 39..641 36.,012 34..377 1 ,.00 63,.52 0
ATOM 22688 0 ' c E 67 39.,004 43..604 .35.,398 1 ,.00 60..10 0

ATOM 22689 C4 ' c E 7 41 ..277 44 ..124 35.,072 1 ,.00 69..04 c
ATOM 22690 C3 ' c E 67 40. 953 44 .,815 33. 761 1 ,.00 7.3 ,.57 c
ATOM 22691 C2 ' c E 67 41 ..819 44 .,068 32.,742 1 ..00 75..96 c
ATOM 22692 P c E 7 37.,531 44 ..035 35.,767 1 ,.00 64 ..03 P

ATOM 22693 O c E 67 37..534 45.,482 36..070 I ..00 78,.96 0

ATOM 22694 OP2 c E 67 36..646 43 .,532 34..675 1 ..00 60..49 0
ATOM 22695 C5 ' c E 7 40.,135 44 .146 36.,040 1 ,.00 6 ..41 c
ATOM 22696 04 ' c E 67 41 ..564 42.,745 34..705 I ..00 75,.39 0
ATOM 22697 03 ' c E 7 41 ..186 46.,214 33..862 1 ,.00 76 ,.35 0

ATOM 22698 02 ' c E 7 43.,152 44 .551 32.,738 1 ,.00 76..25 0
ATOM 22699 CI ' c E 7 41 ..828 42.,646 33.,322 1 ,.00 77 ..35 c
ATOM 22700 l c E 7 40..812 41 .,759 32..680 1 ,.00 75,.79 N

ATOM 227 01 C c E 67 40.,203 40..696 .3.3.,377 1 ,.00 71 ..8.3 c
ATOM 22702 3 c E 7 39.,295 39..911 32.,731 1 ,.00 72 ..98
ATOM 22703 C4 c E 67 38. 987 40.,130 31. 441 1 ,.00 70 ,.41 C

ATOM 22704 C c E 67 39.,600 41 ..182 .30.,698 1 ,.00 66..11 C
ATOM 22705 C 6 c E 7 40.,493 41 ..947 31.,351 1 ,.00 73..17 c
ATOM 22706 02 c E 67 40. 481 40.,4 92 34. 571 1 ,.00 76 ,.14 0
ATOM 22707 N 4 c E 67 38.,088 39.,337 30.,839 1 ..00 70.. 1

ATOM 22708 05 ' A E 68 41 .,140 47 ..125 31.,578 1 ,.00 69..20 0
ATOM 22709 C4 ' A E 68 42 ..861 48.,024 30..214 I ..00 48,.30 c
ATOM 22710 C3 ' A E 68 44 ..190 48.,737 30..196 1 ..00 49..02 c
ATOM 22711 C2 ' A E 68 43.,960 49. 880 29.,219 1 ,.00 49..72 c
ATOM 22712 P A E 68 40...387 47 .,276 32..962 I ..00 75,. 0 P

ATOM 22713 OF1 A E 8 40..645 48.,64 9 33..492 1 ,.00 68,.69 0

ATOM 22714 OP2 A E 68 38.,957 46. 890 32.,802 1 ,.00 74 ..53 0
ATOM 22715 C 5 ' A E 8 42..538 47 .,324 31.,494 1 ,.00 49..13 c
ATOM 22716 04 ' A E 68 4 .879 49.,061 29. 997 1 ,.00 47 ,.56 0

ATOM 22717 03 ' A E 68 45.,241 47 ..874 29.,828 1 ,.00 55..31 0
ATOM 22718 02 ' A E 68 44 .,114 49..481 27.,873 1 ,.00 48..93 0

ATOM 22719 CI ' A E 68 42 .489 50.,204 29. 464 1 ,.00 51 ,.10 c
ATOM 22720 N l A E 68 43.,687 55.,033 30.,448 1 ..00 52 ..72

ATOM 22721 9 A E 68 42.,320 51..305 30.,422 1 ,.00 42 .. 0
ATOM 22722 C8 A E 68 41 ..623 51.,337 31..602 I ..00 50,.76 c
ATOM 22723 7 A E 68 41 ..667 52.,499 32..218 1 ..00 46..35

ATOM 22724 C A E 68 42.,465 53. 266 31.,382 1 ,.00 46..8.3 C

ATOM 22725 C 6 A E 68 42 ..906 54.,591 31..450 I ..00 52 ,.26 C
ATOM 22726 A E 8 42..61 55.,443 32..437 1 ,.00 47 ,.28 N

ATOM 22727 C2 A E 68 44 .,002 54. 22 7 29.,433 1 ,.00 47 ..7 .3 C
ATOM 22728 3 A E 8 43 ..633 52.,967 29.,250 1 ,.00 50..10

ATOM 22729 C4 A E 8 42..868 52.,548 30. 2 77 1 ,.00 48,.25 c
ATOM 22730 P A E 69 46.,576 47 ..789 .30.,703 1 ,.00 50..9.3 P

ATOM 22731 OP1 A E 69 47 ..482 46..838 29.,984 1 ,.00 51 ..78 O
ATOM 22732 OP2 A E 69 46. 225 47 .,545 32. 118 1 ,.00 45 ,.63 O

ATOM 22733 0 ' A E 69 47 .,195 4 ..247 .30.,556 1 ,.00 49 ..02 O
ATOM 227 34 C5 ' A E 69 47 .,657 49. 717 29.,305 1 ,.00 49..69 C

ATOM 22735 C4 ' A E 69 48. 086 51 .,151 29. 412 1 ,.00 58 ,.03 c
ATOM 22736 0 ' A E 69 46.,926 52.,004 29.,617 1 ..00 49..94 0

ATOM 227 37 C 3 ' A E 69 48.,984 51. 471 30.,588 1 ,.00 54 ..96 c
ATOM 22738 03 ' A E 69 50...337 51.,112 30...34 3 I ..00 6.3,.92 0

ATOM 22739 C2 ' A E 69 48..756 52.,966 30..759 1 ..00 55..06 c
ATOM 22740 02 ' A E 69 49.,456 53. 676 29.,753 1 ,.00 56..85 0



ATOM 2 2 7 4 1 CI ' A E 6 9 4 7 .. 2 6 1 5 3 .. 0 7 5 3 0 .. 4 5 9 1 ,. 0 0 4 9 .. 9 6 c
ATOM 2 2 7 4 2 N9 A E 6 9 4 6 ,, 4 3 5 5 2 .. 9 6 5 3 1 ., 6 7 1 1 ,. 0 0 4 7 .. 1 6 N
ATOM 2 2 7 4 3 C8 A E 6 9 4 5 .. 7 4 8 5 1 ., 8 6 6 3 2 .. 1 0 8 1 .. 0 0 4 9 ,. 0 c
ATOM 2 2 7 4 4 7 A E 6 9 4 5 .. 0 8 9 5 2 .. 0 6 4 3 3 .. 2 3 4 1 ,. 0 0 5 2 .. 8 5 N
ATOM 2 2 7 4 5 C A E 6 9 4 5 ., 3 6 0 5 3 . 384 .3 3 ., 5 4 7 1 ,. 0 0 5 .. 5 5 c
ATOM 2 2 7 4 6 C4 A E 6 9 4 6 .. 1 8 6 5 3 ., 9 5 1 3 2 .. 5 9 1 1 .. 0 0 5 2 ,. 3 2 c
ATOM 2 2 7 4 7 l A E 6 9 4 5 .. 4 4 0 5 5 ., 4 6 1 3 4 .. 6 4 8 1 ,. 0 0 5 8 ,. 3 7 N
ATOM 2 2 7 4 8 C2 A E 6 9 4 6 ., 2 2 5 5 5 . 882 .3 3 ., 6 4 5 1 ,. 0 0 5 3 .. 9 6 c
ATOM 2 2 7 4 9 N3 A E 6 9 4 6 . 6 5 0 5 5 . 2 1 9 3 2 .. 5 7 9 1 ,. 0 0 5 7 .. 3 8 N
ATOM 2 2 7 5 0 C A E 6 9 4 4 . 9 7 4 5 4 ., 2 0 0 3 4 .. 62 2 1 ,. 0 0 5 3 ,. 5 0 c
ATOM 2 2 7 5 1 A E 6 9 4 4 ., 1 9 5 5 3 .. 7 9 9 .3 5 ., 62 1 1 ,. 0 0 5 4 .. 5 7 N
ATOM 2 2 7 52 P C E 7 0 5 1 . 2 7 4 5 0 .. 5 5 3 3 1 .. 5 2 6 1 ,. 0 0 6 1 .. 7 7 P
ATOM 2 2 7 5 3 OP1 C E 7 0 5 2 . 5 9 2 5 0 ., 2 5 6 3 0 . 9 3 0 1 ,. 0 0 62 ,. 1 8 O
ATOM 2 2 7 5 4 OP2 c E 7 0 5 0 . 5 3 6 4 9 . 4 8 6 3 2 . 2 4 5 1 ,. 0 0 6 0 .. 2 0 O
ATOM 2 2 7 5 5 0 5 ' C E 7 0 5 1 ., 4 9 2 5 1 .. 8 1 5 3 2 ., 4 7 2 1 ,. 0 0 5 6 .. 0 7 O
ATOM 2 2 7 5 6 C5 ' C E 7 0 5 2 . 0 3 5 5 3 ., 0 1 3 3 1 .. 9 3 9 1 .. 0 0 6 0 ,. 4 9 c
ATOM 2 2 7 5 7 C ' c E 7 0 5 1 . 8 9 4 5 4 .. 1 5 7 3 2 .. 9 0 5 1 ,. 0 0 6 7 .. 3 6 c
ATOM 2 2 7 5 8 0 4 ' C E 7 0 5 0 ., 4 9 7 5 4 . 5 3 1 .3 3 ., 0 4 8 1 ,. 0 0 6 5 .. 7 6 0
ATOM 2 2 7 5 9 C3 ' C E 7 0 5 2 . .33 5 5 3 ., 8 6 7 3 4 .. 3 2 8 1 .. 0 0 7 . ,. 1 3 c
ATOM 2 2 7 6 0 0 3 ' c E 7 0 5 3 .. 7 4 0 5 3 ., 9 1 1 3 4 .. 4 7 6 1 ,. 0 0 7 6 ,. 9 5 0
ATOM 2 2 7 6 1 C2 ' c E 7 0 5 ., 582 5 4 . 92 8 .3 5 ., 1 2 3 1 ,. 0 0 6 8 .. 5 2 c
ATOM 2 2 7 62 0 2 ' c E 7 0 5 2 .. 2 0 6 5 6 . 1 9 6 3 5 .. 002 1 ,. 0 0 6 7 .. 9 7 0
ATOM 2 2 7 6 3 CI ' c E 7 0 5 0 .. 2 5 4 5 4 ., 9 7 0 3 4 .. 3 6 9 1 ,. 0 0 6 1 ,. 0 9 c
ATOM 2 2 7 6 4 Nl c E 7 0 4 9 ., 2 7 7 5 4 .. 0 6 2 .3 4 ., 9 9 5 1 ,. 0 0 6 0 .. 5 7 N
ATOM 2 2 7 6 5 C2 c E 7 0 4 8 . 5 7 6 5 4 .. 5 6 2 3 .. 0 8 8 1 ,. 0 0 6 3 .. 5 4 c
ATOM 2 2 7 6 6 3 c E 7 0 4 7 . 6 7 8 5 3 ., 7 6 0 3 6 . 7 1 2 1 ,. 0 0 6 5 ,. 5 2
ATOM 2 2 7 6 7 C4 c E 7 0 4 7 ., 4 7 8 5 2 .. 5 .3 6 ., 2 8 8 1 ,. 0 0 5 9 .. 3 7 c
ATOM 2 2 7 6 8 C c E 7 0 4 8 ., 1 9 0 5 1 .. 9 7 8 3 5 ., 1 7 6 1 ,. 0 0 5 6 .. 8 c
ATOM 2 2 7 6 9 C c E 7 0 4 9 . 0 7 5 5 2 ., 7 7 9 3 4 . 5 6 3 1 ,. 0 0 5 7 ,. 9 8 c
ATOM 2 2 7 7 0 0 2 c E 7 0 4 8 . 7 9 7 5 5 .. 7 3 2 3 6 . 4 4 5 1 ,. 0 0 6 5 .. 8 6 0
ATOM 2 2 7 7 1 N4 c E 7 0 4 6 ., 5 7 8 5 1 . 7 7 4 3 6 ., 9 3 9 1 ,. 0 0 5 6 .. 2 6 N
ATOM 2 2 7 7 2 P υ E 7 1 5 4 .. 4 5 0 5 3 ., 3 2 3 3 5 .. 7 9 0 1 .. 0 0 7 9 ,. 6 1 P
ATOM 2 2 7 7 3 OP1 u E 7 1 5 3 .. 8 7 7 5 2 .. 0 2 7 3 6 .. 2 2 7 1 ,. 0 0 7 9 .. 0 4 0
ATOM 2 2 7 7 4 OP2 u E 7 5 5 ., 8 9 6 5 3 . 4 2 6 .3 5 ., 4 8 2 1 ,. 0 0 8 4 .. 4 0 0
ATOM 2 2 7 7 5 0 5 ' υ E 7 1 5 4 .. 0 8 5 5 4 ., 3 6 7 3 6 .. 92 4 1 .. 0 0 7 8 ,. 1 1 0
ATOM 2 2 7 7 6 C5 ' u E 7 1 5 4 . 4 4 1 5 4 ., 0 9 3 3 8 .. 2 6 0 1 ,. 0 0 8 4 ,. 5 5 c
ATOM 2 2 7 7 7 C4 ' u E 7 5 3 ., 9 6 5 5 . 1 3 4 .3 9 ., 2 0 4 1 ,. 0 0 8 6 .. 4 4 c
ATOM 2 2 7 7 8 0 4 ' u E 7 1 5 2 .. 5 4 3 5 5 .. 4 5 7 3 8 . 8 7 4 1 ,. 0 0 8 3 .. 6 4 0
ATOM 2 2 7 7 9 C ' u E 7 5 1 . 7 7 6 5 5 ., 5 6 7 4 0 . 0 4 9 1 ,. 0 0 8 3 ,. 8 8 c
ATOM 2 2 7 8 0 C2 ' u E 7 1 5 2 ., 7 2 8 5 5 .. 4 8 6 4 . ., 2 3 6 1 ,. 0 0 92 .. 3 3 c
ATOM 2 2 7 8 1 0 2 ' u E 7 1 5 3 ., 1 5 4 5 6 .. 8 0 1 4 1 ., 5 6 2 1 ,. 0 0 9 5 .. 0 7 0
ATOM 2 2 7 8 2 C3 ' u E 7 5 3 . 8 6 9 5 4 ., 6 7 5 4 0 . 6 4 7 1 ,. 0 0 9 3 ,. 3 3 c
ATOM 2 2 7 8 3 0 3 ' u E 7 1 5 5 . 1 0 3 5 4 .. 8 7 4 4 1 . 2 9 2 1 ,. 0 0 9 7 .. 9 5 0
ATOM 2 2 7 8 4 Nl u E 7 1 5 0 ., 7 8 7 5 4 .. 4 7 3 4 0 ., 0 2 8 1 ,. 0 0 8 0 .. 5 4 N
ATOM 2 2 7 8 5 C2 υ E 7 1 4 .. 8 9 1 5 4 ., 3 2 3 4 1 .. 0 6 6 1 .. 0 0 8 5 ,. 0 0 c
ATOM 2 2 7 8 6 N3 u E 7 1 4 9 .. 0 1 0 5 3 .. 2 8 5 4 0 .. 8 9 6 1 ,. 0 0 8 2 .. 0 5 N
ATOM 2 2 7 8 7 C4 u E 7 4 8 ., 92 2 5 2 . 4 .3 9 ., 8 3 3 1 ,. 0 0 7 9 .. .3 5 c
ATOM 2 2 7 8 8 C5 υ E 7 1 4 .. 882 5 2 ., 6 4 6 3 8 .. 802 1 .. 0 0 7 7 ,. 1 1 c
ATOM 2 2 7 8 9 C u E 7 1 5 0 .. 7 5 3 5 3 ., 6 4 6 3 8 .. 9 3 1 1 ,. 0 0 7 6 ,. 7 c
ATOM 2 2 7 9 0 0 2 u E 7 4 9 ., 8 6 7 5 5 . 0 3 3 4 2 ., 0 5 9 1 ,. 0 0 8 8 .. .3 8 0
ATOM 2 2 7 9 1 0 4 u E 7 1 4 8 .. 0 6 1 5 1 . 5 3 4 3 9 .. 8 4 4 1 ,. 0 0 8 0 .. 1 6 0
ATOM 2 2 7 92 P u E 7 2 5 6 .. 0 3 6 5 3 ., 62 1 4 1 .. 6 0 6 1 ,. 0 0 9 7 ,. 2 0 P
ATOM 2 2 7 9 3 OP1 u E 7 2 5 7 ., 4 3 3 5 4 .. 1 0 2 4 . ., 4 8 7 1 ,. 0 0 5 .. 9 8 0
ATOM 2 2 7 9 4 OP2 u E 7 2 5 5 .. 6 0 4 5 2 .. 4 6 8 4 0 .. 7 7 9 1 ,. 0 0 1 0 2 .. 3 1 0
ATOM 2 2 7 9 5 0 5 ' u E 7 2 5 5 . 6 9 0 5 3 ., 3 0 0 4 3 . 1 2 6 1 ,. 0 0 1 0 6 ,. 1 9 0
ATOM 2 2 7 9 6 C ' u E 7 2 5 5 ., 5 7 2 5 4 .. .35 7 4 4 ., 0 6 5 1 ,. 0 0 8 .. 7 8 c
ATOM 2 2 7 9 7 C4 ' u E 2 5 4 ., 5 9 5 5 4 .. 0 2 3 4 5 ., 1 6 1 1 ,. 0 0 1 1 1 .. 5 0 c
ATOM 2 2 7 9 8 0 4 ' u E 7 2 5 3 . 2 3 5 5 4 ., 1 5 7 4 4 . 6 8 0 1 ,. 0 0 1 1 0 ,. 5 3 0
ATOM 2 2 7 9 9 CI ' u E 7 2 5 2 . 4 0 4 5 3 .. 2 2 5 4 5 . 3 5 1 1 ,. 0 0 1 1 5 .. 2 7 c
ATOM 2 2 8 0 0 C2 ' u E 2 5 3 ., 2 7 8 5 2 . 4 7 2 4 6 ., 3 5 2 1 ,. 0 0 1 1 8 .. 3 1 c
ATOM 2 2 8 0 1 0 2 ' υ E 7 2 5 3 .. 2 5 6 5 3 ., 1 6 8 4 7 .. 5 9 0 1 .. 0 0 1 1 6 ,. 2 4 0
ATOM 2 2 8 0 2 C3 ' u E 7 2 5 4 .. 6 3 5 5 2 . 6 0 1 4 5 .. 6 9 1 1 ,. 0 0 1 1 8 .. 7 7 c
ATOM 2 2 8 0 3 0 3 ' u E 7 2 5 5 ., 7 0 9 5 2 . 3 3 5 4 6 ., 5 6 0 1 ,. 0 0 1 2 3 .. 5 3 0



ATOM 22804 N l U E 72 51..809 52..292 44 ..368 1 ..00107..06

ATOM 22805 C2 U E 2 50,,747 51..539 44 .,823 1 ,.00109..81 C

ATOM 22806 .3 υ E 72 50..209 50.,668 43. 920 1 ..00109,.98

ATOM 22807 C u E 72 50..622 50.,475 42.,628 1 ..00105..50 c
ATOM 22808 C u E 72 51 .,734 51. 282 42.,224 1 ,.00102..56 c
ATOM 22809 C 6 υ E 72 52..283 52.,142 43. 089 1 ..00103,.01 c
ATOM 22810 02 u E 72 50..298 51.,635 45..947 1 ,.00112,.39 0

ATOM 22811 04 u E 72 50.,020 49. 650 4 .,946 1 ,.00107..02 0
ATOM 22812 P G E 73 56..398 50.,890 46.,500 1 ,.00132..81 P

ATOM 22813 OF1 G E 73 57..399 50.,818 47 ..593 1 ,.00139,.58 0
ATOM 22814 OP2 G E 73 56.,824 50..679 45.,091 1 ,.00126..38 0

ATOM 22815 0 5 ' G E 73 55..217 49..869 46.,847 1 ,.00136..77 0
ATOM 22816 C5 ' G E 73 54. 891 49.,561 48. 198 1 ,.00137 ,.96 c
ATOM 22817 C ' G E 73 53..806 48.,512 48..319 1 ..00140..59 c
ATOM 22818 04 ' G E 73 52.,691 48..842 47 .,450 1 ,.00136..93 0
ATOM 22819 CI ' G E 73 52..079 47 .,656 46..982 1 ..00137,.75 c
ATOM 22820 N 9 G E 73 52..216 47 .,595 45..518 1 ..00133..10 N
ATOM 22821 C8 G E 73 53.,250 48. 065 44 .,743 1 ,.00130..05 c
ATOM 22822 Ί G E 73 53..084 47 .,823 43..472 1 ..00128,.73
ATOM 22823 C G E 73 51..875 47 .,141 43. 417 1 ,.00130,.10 c
ATOM 22824 C4 G E 73 51 .,329 46. 985 44 .,672 1 ,.00131.,37 c
ATOM 22825 3 G E 73 50..174 46.,386 45.,038 1 ,.00131..49

ATOM 22826 C2 G E 73 49..524 45.,900 43..993 1 ,.00132,.77 c
ATOM 22827 2 G E 73 48.,354 45..269 44 .,172 1 ,.00135..54 N

ATOM 22828 Ml G E 73 49..982 45..998 42.,698 1 ,.00132..17

ATOM 22829 C G E 73 5 .172 46.,616 42 .30 7 1 ,.00129,.90 c
ATOM 22830 0 G E 73 51.,504 46..659 41 .,115 1 ,.00130..88 0
ATOM 22831 C2 ' G E 73 52.,798 46..475 47 .,635 1 ,.00141 ..41 c
ATOM 22832 02 ' G E 73 52. 122 46.,140 48. 839 1 ,.00142 ,.46 0
ATOM 22833 C3 ' G E 73 54..165 47 .,085 47 .,921 1 ..00144..01 c
ATOM 22834 0 3 ' G E 73 54.,901 46..384 48.,912 1 ,.00150..12 0
ATOM 22835 P A E 74 56..159 45.,467 48..496 1 ..00155,.47 P

ATOM 22836 OP1 A E 74 56..596 44 .,713 49..701 1 ..00157..01 0
ATOM 22837 OP2 A E 74 57 .,137 46. 318 47 .,771 1 ,.00149..45 0

ATOM 22838 05 ' A E 74 55..558 44 .,429 47 ..446 1 ..00154,.48 0
ATOM 22839 C5 ' A E 74 56..352 43.,378 46..910 1 ,.00154,.39 c
ATOM 22840 C4 ' A E 74 55.,616 42 .064 46.,960 1 ,.00154..54 c
ATOM 22841 04 ' A E 74 55..647 41 .,544 48.,318 1 ,.00156..22 0
ATOM 22842 CI ' A E 74 54. 397 40.,975 48. 648 1 ,.00155,.90 c
ATOM 22843 9 A E 74 53.,782 41 ..808 49.,704 1 ,.00156..84 N
ATOM 22844 C8 A E 74 54.,410 42..802 50.,419 1 ,.00155..62 c
ATOM 22845 7 A E 74 53. 648 43.,395 51. 303 1 ,.00155,.47

ATOM 22846 C5 A E 74 52..429 42.,747 51..167 1 ..00154..82 c
ATOM 22847 C4 A E 74 52.,491 41 ..765 50.,190 1 ,.00154..92 c
ATOM 22848 N.3 A E 74 51..486 40.,954 4 ..8 1 ..00152,.44

ATOM 22849 C2 A E 74 50..385 41 .,207 50..512 1 ..00151..27 c
ATOM 22850 A E 74 50.,177 42 .117 51 .,472 1 ,.00150.. 0 N

ATOM 22851 C 6 A E 74 51..203 42.,918 51..832 1 ..00151,.05 c
ATOM 22852 A E 74 51..012 43.,825 52..792 1 ,.00149,.08

ATOM 22853 C2 ' A E 74 53.,557 40. 948 47 .,372 1 ,.00154..80 C
ATOM 22854 02 ' A E 74 53..836 39.,740 46.,681 1 ,.00154..06 O

ATOM 22855 C3 ' A E 74 54..133 42.,135 46..618 1 ,.00153,.53 c
ATOM 22856 03 ' A E 74 53.,874 42 ..103 45.,22 4 1 ,.00152..10 0

ATOM 22857 P G E 75 52..544 42..788 44 .,639 1 ,.00146..90 P

ATOM 22858 OP1 G E 75 52. 334 44 .,038 45. 4 1 ,.00145 ,.25 0

ATOM 22859 OP2 G E 75 52.,643 42 ..840 43.,156 1 ,.00143..46 0
ATOM 22860 05 ' G E 75 51.,374 41 .772 45.,019 1 ,.00148..33 0

ATOM 22861 C5 ' G E 75 50. 022 42.,066 44 .693 1 ,.00147 ,.1 c
ATOM 22862 C ' G E 75 49..053 41 .,271 45.,535 1 ..00148..16 c
ATOM 22863 04 ' G E 75 49.,452 41 .325 46.,929 1 ,.00150..26 0
ATOM 22864 CI ' G E 75 48...310 41 .,355 47 ..760 1 ..00148,.94 c
ATOM 22865 N 9 G E 75 48..328 42.,611 48..534 1 ..00148..88
ATOM 22866 C8 G E 75 48.,941 43. 791 48.,186 1 ,.00147..01 c



ATOM 22867 7 G E 75 48..785 44 ..729 49..080 1 ..00148..07

ATOM 22868 C G E 75 48,,027 44 ..131 50,,081 1 ,,00148..04 C

ATOM 22869 C G E 75 47 ..731 42.,824 4 ..753 ..00148,.42 C

ATOM 22870 N 3 G E 75 47 ..027 41 ..914 50.,460 1 ..00147 ..96
ATOM 22871 C2 G E 75 46,,581 42 .415 51 ,,600 1 ,,00147.,9.3 C

ATOM 22872 2 G E 75 45..857 41 .,643 52. 422 1 ..00147,.61
ATOM 22873 l G E 75 46..809 43,,706 52. 015 1 ,.00146,.03 N

ATOM 22874 C 6 G E 75 47 ,,538 44 .659 51 ,,308 1 ,,00144.,57 C
ATOM 22875 0 6 G E 75 47 ..685 45.,797 51.,772 1 ,.00139..39 O

ATOM 22876 C2 ' G E 75 4 7 ' ..076 41 ,,24 5 46. 865 1 ,.00147 ,.13 c
ATOM 22877 02 ' G E 75 46.,718 3 ..875 46.,765 1 ,.00148.. 4 0

ATOM 22878 C3 ' G E 75 47 ..613 41 ..768 45.,537 1 ,.00148..27 C
ATOM 22879 03 ' G E 75 46. 878 4 ,,32 3 44 .408 1 ,.00150,.53 0
ATOM 22880 P A E 76 45..722 42..237 43.,759 1 ..00150..69 P

ATOM 22881 OP1 A E 76 46,,335 43..489 43,,238 1 ,,00144 ..97 0
ATOM 22882 OP2 A E 76 44 ..913 41 .,381 42 .855 1 ..00146,.82 0

ATOM 22883 05 ' A E 76 44 ..791 42..603 44 .,994 1 ..00147 ..34 0
ATOM 22884 C5 ' A E 76 43,,386 42 .7 9 44 ,,849 1 ,,00143.,76 c
ATOM 22885 C4 ' A E 76 42 ..683 42.,270 46. 101 1 ..0014.3,.72 c
ATOM 22886 04 ' A E 76 43..653 42,,083 4 7 ' ..168 1 ,.00146,.91 0

ATOM 22887 C ' A E 76 43,,084 42 .460 48,,405 1 ,,00143.,60 c
ATOM 22888 9 A E 76 43 ..835 43.,606 48..957 1 ,.00142..79

ATOM 22889 C8 A E 76 43..715 44 ,,107 50..22 7 1 ,.00143,.64 c
ATOM 22890 7 A E 76 44 .,481 45..142 50.,470 1 ,.00143..76 N

ATOM 22891 C 5 A E 76 45..150 45..352 49..273 1 ,.00143..13 c
ATOM 22892 C4 A E 76 44 .757 44 ,,418 48. .32 9 1 ,.0014.3,.50 c
ATOM 228 93 3 A E 76 45.,215 44 ...33 6 47 .,069 1 ,.00143..20 N
ATOM 22894 C2 A E 76 46,,120 45..276 46,,812 1 ,,00140..20 C

ATOM 22895 N l A E 76 46. 585 46,,240 47 .616 1 ,.00140 ,.09
ATOM 22896 C A E 76 46..113 46.,305 48.,881 1 ..00141..86 c
ATOM 22897 6 A E 76 46,,583 4 7 ' ..264 49,,684 1 ,,00140..53
ATOM 22898 C2 ' A E 76 41 ..622 42.,814 48. 145 1 ..00144,.26 C

ATOM 22899 02 ' A E 76 40..851 41 ..628 48..278 1 ..00145..52 O
ATOM 22900 C3 ' A E 76 4 ,,683 43. 249 46,,689 1 ,,00141.,88 C

ATOM 22901 03 ' A E 76 40..426 43.,236 46..032 1 ..0014.3,.83 O
ATOM 22902 P A E 77 39..703 44 ,,617 45..62 4 1 ,.00142,.34 P

ATOM 22903 OP1 A E 77 38,,372 44 .667 46,,290 1 ,,00130.,82 0
ATOM 22904 OP2 A E 77 39..796 44 .,757 44 .,144 1 ,.00130..87 0
ATOM 22905 0 ' A E 77 40. 623 45 ,,752 46. 266 1 ,.00140 ,.99 0

ATOM 22906 C ' A E 77 40.,351 46..295 47 .,553 1 ,.00136..60 c
ATOM 22907 C4 ' A E 77 41 ,,461 4 7 ' .217 47 ,,984 1 ,,00134..19 c
ATOM 22908 04 ' A E 77 42 .732 46,,638 47 .595 1 ,.00136,.93 0
ATOM 22909 CI ' A E 77 43..616 47 ..647 47 .,162 1 ..00132..46 c
ATOM 22910 C2 ' A E 77 42,,924 48..991 47 ,,358 1 ,,00126..45 c
ATOM 22911 02 ' A E 77 43..288 49.,501 48. 630 1 ..00125,.36 0

ATOM 22912 C3 ' A E 77 41 ..457 48..589 47 .,330 1 ..00127..61 c
ATOM 22913 03 ' A E 77 40,,607 49. 502 47 ,,996 1 ,,00126.,90 0

ATOM 22914 9 A E 77 43..963 47 .,389 45. 752 1 ..00131,.87

ATOM 22915 C8 A E 77 43..218 46,,700 44 ..827 1 ,.00132,.34 c
ATOM 22916 7 A E 77 43,,783 46. 625 4.3,,64 9 1 ,,00132., N
ATOM 22917 C 5 A E 77 44 ..983 47 .,303 43 ..815 1 ,.00126..49 c
ATOM 22918 C4 A E 77 45..Ill 47 ,,782 45..103 1 ,.00128,.16 c
ATOM 22919 N l A E 77 47 .,093 48..276 4.3.,399 1 ,.00117..84 N

ATOM 22920 C2 A E 77 47 ..079 48..674 44 ..675 1 ,.00119..44 c
ATOM 22921 3 A E 77 46. 147 48,,479 45. 605 1 ,.00125,.13

ATOM 22922 C A E 77 46.,037 47 ..575 42.,932 1 ,.00123..18 c
ATOM 22923 6 A E 77 46,,037 4 7 ' ..173 41 ,,660 1 ,,00127..93

ATOM 22924 P A E 78 40. 120 50.,835 47 .249 1 ,.00129,.66 P

ATOM 22925 OP1 A E 78 39..021 51..444 48.,048 1 ..00125..09 O

ATOM 22926 OP2 A E 78 39,,897 50..494 45,,819 1 ,,00126..79 O
ATOM 22927 05 ' A E 78 41 ...390 51.,795 47 ..32 4 1 ..00122,.42 O

ATOM 22928 C5 ' A E 78 41 ..894 52.,239 48..574 1 ..00119..29 c
ATOM 22929 C4 ' A E 78 43,,244 52. 890 48,,423 1 ,,00113.,82 c



ATOM 22 30 0 4 ' A E 78 44 .. 22 0 51 .. 91 9 47 .. 95 6 1 ,. 00115 .. 44 O
ATOM 22 931 CI ' A E 78 45 ,, 161 52 .. 557 47 ,, 114 1 ,, 00110 .. 69 C
ATOM 22 932 C2 ' A E 78 44 .. 8 54 ., 048 47 .. 092 .. 00108 ,. 8 9 C
ATOM 22 933 02 ' A E 78 4 5 .. 531 54 .. 704 48 .. 132 1 ,. 00109 .. 77 O
ATOM 22 934 C3 ' A E 78 43 ,, 330 54 . 003 47 ,, 395 1 ,, 00 08 .. 87 C
ATOM 22 935 0 3 ' A E 78 42 .. 78 9 55 ., 22 9 47 .. 843 1 .. 00107 ,. 83 O
ATOM 22 936 A E 78 45 .. 044 51 ,, 987 45 .. 761 1 ,. 00109 ,. 60 N
ATOM 22 937 C8 A E 78 44 ,, 088 51 . 150 45 ,, 247 1 ,, 00 1 12 .. 2 5 C
ATOM 22 938 7 A E 78 44 .. 2 64 50 .. 849 43 . 984 1 ,. 00110 .. 08
ATOM 22 939 C A E 78 45 .. 408 51 ,, 554 4 3 .. 64 0 1 ,. 00103 ,. 40 c
ATOM 22 940 C4 A E 78 45 ., 891 52 .. 2 60 44 ., 72 4 1 ,. 00 1 02 .. 8 9 c
ATOM 22 941 Ml A E 78 47 .. 21 6 52 . 455 42 . 451 1 ,. 00 94 .. 64
ATOM 22 942 C2 A E 78 47 . 557 53 ,, 077 43 . 587 1 ,. 00 9 ,. 85 c
ATOM 22 943 N3 A E 78 4 6 .. 97 0 53 . 048 44 . 773 1 ,. 00 98 .. 93 N
ATOM 22 944 C6 A E 78 4 6 ,, 12 4 51 .. 666 42 ,, 439 1 ,, 00 97 .. 88 C
ATOM 22 945 6 A E 78 45 .. 788 51 ., 047 41 .. .30 3 1 .. 00 9.3 ,. 7 9
ATOM 22 946 P G E 7 9 41 .. 401 55 .. 755 47 .. 22 6 1 ,. 00106 .. 1 5 P
ATOM 22 947 OP1 G E 7 9 40 ,, 42 0 55 . 8 48 ,, 337 1 ,, 00 08 .. 98 O
ATOM 22 948 OP2 G E 7 9 41 .. 069 54 ., 962 4 6 .. 0 8 1 .. 00112 ,. 58 O
ATOM 22 949 0 5 ' G E 7 9 41 .. 737 57 ,, 22 9 4 6 .. 72 8 1 ,. 00104 ,. 51 0
ATOM 22 950 C5 ' G E 7 9 42 ,, 082 57 . 483 45 ,, 374 1 ,, 00 7 .. 5 c
ATOM 22 951 C4 ' G E 7 9 43 .. 57 6 57 . 547 45 . 190 1 ,. 00 93 .. 68 c
ATOM 22 952 0 4 ' G E 7 9 44 .. 102 5 6 ,, 208 44 .. 991 1 ,. 00 99 ,. 70 0
ATOM 22 953 CI ' G E 7 9 45 ., 188 5 6 .. 24 6 44 ., 08 9 1 ,. 00 94 .. 81 c
ATOM 22 954 C2 ' G E 7 9 45 .. 42 5 57 .. 708 43 . 710 1 ,. 00 88 .. 2 1 c
ATOM 22 955 02 ' G E 7 9 4 6 . 378 58 ,, 24 9 44 . 604 1 ,. 00 86 ,. 30 0
ATOM 22 956 C3 ' G E 7 9 44 ., 058 58 .. .31 4 4 .3 ., 972 1 ,. 00 87 .. 44 c
ATOM 22 957 0 3 ' G E 7 9 44 ,, 10 6 5 9 .. 705 44 ,, 187 1 ,, 00 80 .. 97 0
ATOM 22 958 9 G E 7 9 44 . 870 55 ,, 395 42 . 92 0 1 ,. 00 91 ,. 88
ATOM 22 959 C8 G E 7 9 43 .. 851 54 .. 468 42 . 837 1 ,. 00 93 .. 87 c
ATOM 22 960 7 G E 7 9 43 ,, 810 5 3 .. 84 6 41 ,, 687 1 ,, 00 90 .. 1 9 N
ATOM 22 961 C5 G E 7 9 44 .. 868 54 ., 391 40 .. 968 1 .. 00 84 ,. 77 c
ATOM 22 962 C4 G E 7 9 4 5 .. 538 55 .. 342 41 .. 707 1 ,. 00 85 .. 83 c
ATOM 22 963 G E 7 9 4 6 ,, 42 5 54 . 88 9 .3 9 ,, 2 99 1 ,, 00 72 .. 60 N
ATOM 22 964 C2 G E 7 9 47 .. 02 5 55 ., 817 40 .. 10 9 1 .. 00 75 ,. 1 6 C
ATOM 22 965 3 G E 7 9 4 6 .. 61 3 5 6 ,, 077 41 .. 33 6 1 ,. 00 80 ,. 54 N
ATOM 22 966 C6 G E 7 9 45 ,, 32 3 54 . 1 7 .3 9 ,, 655 1 ,, 00 76 .. .3 8 C
ATOM 22 967 0 6 G E 7 9 44 .. 860 53 .. 307 38 . 854 1 ,. 00 73 .. 53 O
ATOM 22 968 2 G E 7 9 48 . 081 5 6 ,, 478 3 9 . 607 1 ,. 00 68 ,. 84
ATOM 22 969 P U E 80 43 ., 570 60 .. 695 4 .3 ., 04 9 1 ,. 00 85 .. 80 P
ATOM 22 970 OP1 U E 80 42 ,, 2 67 60 .. 152 42 ,, 58 9 1 ,, 00 87 .. 64 0
ATOM 22 971 OP2 U E 80 43 . 61 5 62 ,, 093 43 . 558 1 ,. 00 85 ,. 7 6 0
ATOM 22 972 0 5 ' U E 80 44 . 61 3 60 .. 51 41 . 865 1 ,. 00 78 .. 2 7 0
ATOM 22 973 C5 ' U E 80 45 ,, 778 61 .. 31 9 41 ,, 782 1 ,, 00 76 .. 54 c
ATOM 22 974 C4 ' υ E 80 4 6 .. .35 3 61 ., 30 6 40 .. .38 5 1 .. 00 77 ,. 78 c
ATOM 22 975 0 4 ' U E 80 4 6 .. 67 7 5 9 .. 94 6 3 9 .. 994 1 ,. 00 79 .. 03 0
ATOM 22 976 C3 ' U E 80 45 ,, 435 61 . 80 6 .3 9 ,, 281 1 ,, 00 73 .. 4 .1. c
ATOM 22 977 0 3 ' υ E 80 45 .. 442 63 ., 22 0 3 .. 185 1 .. 00 74 ,. 12 0
ATOM 22 978 C2 ' u E 80 45 .. 994 61 ,, 122 38 .. 038 1 ,. 00 74 ,. 87 c
ATOM 22 979 0 2 ' u E 80 47 ,, 110 61 . 840 .3 7 ,, 535 1 ,, 00 75 .. 2 3 0
ATOM 22 980 CI ' u E 80 4 6 .. 48 6 5 9 . 785 38 . 605 1 ,. 00 73 .. 13 c
ATOM 22 981 l u E 80 45 .. 533 58 ,, 667 38 .. 375 1 ,. 00 73 ,. 8 3 N
ATOM 22 982 C u E 80 45 ., 561 58 .. 03 9 .3 7 ., 141 1 ,. 00 70 .. 98 c
ATOM 22 983 3 u E 80 44 .. 666 57 .. 008 3 . 985 1 ,. 00 69 .. 58
ATOM 22 984 C4 u E 80 43 . 764 5 6 ,, 54 6 37 . 9 1 ,. 00 67 ,. 8 c
ATOM 22 985 C u E 80 43 ., 795 57 .. 23 6 .3 9 ., 168 1 ,. 00 70 .. 70 C
ATOM 22 986 C6 u E 80 44 ,, 658 58 .. 243 3 9 ,, 350 1 ,, 00 74 .. 5 9 c
ATOM 22 987 02 u E 80 4 6 . 32 5 58 ,, 377 3 6 . 253 1 ,. 00 67 ,. 69 0
ATOM 22 988 0 4 u E 80 43 . 02 1 55 .. 608 37 . 633 1 ,. 00 67 .. 57 0
ATOM 22 989 P G E 81 44 ,, 080 64 .. 04 6 38 ,, 981 1 ,, 00 74 .. 66 P
ATOM 22 990 O G E 81 42 .. 905 63 ., 195 3 .. .31 3 1 .. 00 7 .1 ,. 50 0
ATOM 22 991 OP2 G E 81 44 . 65 . 32 3 3 9 .. 707 1 ,. 00 79 .. 69 0
ATOM 22 992 0 5 ' G E 8 44 ,, 096 64 . 40 9 .3 7 ,, 432 1 ,, 00 62 .. 93 0



ATOM 2 2 3 C5 ' G E 8 1 4 5 .. 2 0 4 6 5 .. 0 9 3 3 6 .. 8 7 2 1 .. 0 0 6 4 .. 1 6 c
ATOM 2 2 9 9 4 C4 ' G E 8 1 4 4 ., 9 6 8 6 5 .. 4 5 6 3 5 ., 4 3 1 1 ,. 0 0 7 0 .. 4 5 C
ATOM 2 2 9 9 5 0 4 ' G E 8 1 4 5 .. 1 0 8 6 4 ., 2 8 0 3 4 .. 5 9 7 .. 0 0 7 0 ,. 0
ATOM 2 2 9 9 6 C3 ' G E 8 1 4 3 .. 5 9 6 6 6 . 0 3 8 3 5 .. 1 2 7 1 .. 0 0 7 3 .. 8 8 c
ATOM 2 2 9 9 7 0 3 ' G E 8 4 3 ., 7 2 8 6 6 . 9 9 0 3 4 ., 0 7 5 1 ,. 0 0 7 4 .. 3 2 0
ATOM 2 2 9 9 8 C2 ' G E 8 1 4 2 .. 7 9 3 6 4 ., 8 3 1 3 4 .. 6 4 5 1 .. 0 0 6 9 ,. 3 9 C
ATOM 2 2 9 9 9 0 2 ' G E 8 1 4 1 .. 7 4 5 6 5 ., 1 8 2 3 3 .. 7 5 6 1 ,. 0 0 6 5 ,. 9 2 0
ATOM 2 3 0 0 0 C ' G E 8 4 3 ., 8 7 6 3 . 9 6 8 3 3 ., 9 6 5 1 ,. 0 0 7 1 .. 5 6 c
ATOM 2 3 0 0 1 9 G E 8 1 4 3 .. 7 0 3 6 2 . 5 1 4 3 4 . 1 3 1 1 ,. 0 0 6 4 .. 4 9
ATOM 2 3 0 0 2 C8 G E 8 1 4 3 .. 4 3 4 6 1 ., 8 2 1 3 5 .. 2 9 1 1 ,. 0 0 6 4 ,. 8 1 c
ATOM 2 3 0 0 3 7 G E 8 1 4 3 ., 3 9 4 6 0 .. 5 2 9 .3 5 ., 1 3 0 1 ,. 0 0 62 .. 6 2 N
ATOM 2 3 0 0 4 C5 G E 8 1 4 3 .. 682 6 0 .. 3 5 7 3 3 . 7 8 8 1 ,. 0 0 5 8 .. 8 2 c
ATOM 2 3 0 0 5 C4 G E 8 1 4 3 . 8 9 0 6 1 ., 5 5 9 3 3 . 1 6 6 1 ,. 0 0 5 6 ,. 9 1 c
ATOM 2 3 0 0 6 Nl G E 8 1 4 4 .. 1 0 1 5 9 .. 4 4 5 3 1 .. 6 8 3 1 .. 0 0 5 6 .. 1 6
ATOM 2 3 0 0 7 C2 G E 8 1 4 4 ., 2 8 3 6 0 .. 7 0 2 3 1 ., 1 5 8 1 ,. 0 0 5 1 .. 1 5 C
ATOM 2 3 0 0 8 .3 G E 8 1 4 4 .. 1 9 2 6 1 ., 7 9 9 3 1 .. 8 7 4 1 .. 0 0 6 0 ,. 0 3
ATOM 2 3 0 0 9 C G E 8 1 4 3 .. 7 9 7 5 9 . 1 7 6 3 3 .. 0 1 8 1 .. 0 0 5 9 .. 1 8 c
ATOM 2 3 0 1 0 0 6 G E 8 4 3 ., 6 5 3 5 8 . 0 3 3 ., 4 1 ,. 0 0 5 9 ., 3 9 O
ATOM 2 3 0 1 1 2 G E 8 1 4 4 .. 5 7 8 6 0 ., 8 0 6 2 9 .. 8 5 8 1 .. 0 0 5 2 ,. 7 2
ATOM 2 3 0 1 2 P G E 8 2 4 3 .. 9 6 3 6 8 ., 5 2 7 3 4 .. 4 5 7 1 ,. 0 0 8 2 ,. 1 5 P
ATOM 2 3 0 1 3 OP1 G E 8 2 4 3 ., 92 5 6 9 . 3 6 1 3 3 ., 2 1 9 1 ,. 0 0 7 .. 5 7 0
ATOM 2 3 0 1 4 OP2 G E 8 2 4 5 .. 1 2 8 6 8 .. 5 6 0 3 5 . 3 7 6 1 ,. 0 0 7 4 .. 9 7 0
ATOM 2 3 0 1 5 0 5 ' G E 8 2 4 2 .. 6 7 3 6 8 ., 8 7 2 3 5 .. 3 1 9 1 ,. 0 0 7 3 ,. 7 9 0
ATOM 2 3 0 1 6 C ' G E 8 4 1 ., 4 5 6 6 9 .. 2 2 9 .3 4 ., 6 8 1 1 ,. 0 0 7 7 .. 4 7 C
ATOM 2 3 0 1 7 C4 ' G E 8 2 4 0 .. 8 8 6 7 0 . 4 8 2 3 5 . 2 9 2 1 ,. 0 0 7 9 .. 3 5 c
ATOM 2 3 0 1 8 0 4 ' G E 8 2 4 . 9 5 7 ., 5 3 5 . .32 7 1 ,. 0 0 8 1 ,. 7 0
ATOM 2 3 0 1 9 C3 ' G E 8 3 9 ., 7 3 6 7 1 .. 1 3 5 .3 4 ., 5 4 0 1 ,. 0 0 7 9 .. 6 8 c
ATOM 2 302 0 0 3 ' G E 8 2 3 8 ., 4 8 2 7 0 .. 532 3 4 ., 8 0 6 1 ,. 0 0 7 0 .. 0 0 0
ATOM 2 302 1 C2 ' G E 8 2 3 9 . 8 4 0 7 2 ., 5 7 8 3 5 . 0 0 4 1 ,. 0 0 8 5 ,. 4 9 c
ATOM 2 3022 0 2 ' G E 8 2 3 9 .. 3 8 1 7 2 . 6 8 9 3 6 . 3 4 5 1 .. 0 0 8 4 .. 5 4 0
ATOM 2 302 3 CI ' G E 8 2 4 1 ., 3 5 3 2 .. 7 6 3 3 5 ., 0 0 4 1 ,. 0 0 8 3 .. 8 0 c
ATOM 2 302 4 9 G E 8 2 4 1 .. 8 4 7 7 3 ., 1 3 8 3 3 .. 6 6 5 1 .. 0 0 8 2 ,. 9 1
ATOM 2 302 5 C8 G E 8 2 4 2 .. 5 6 7 7 2 . 3 4 3 3 2 .. 8 0 9 1 .. 0 0 8 6 .. 0 7 c
ATOM 2 3 0 2 6 G E 8 2 4 2 ., 8 6 7 7 2 . 92 3 1 ., 6 7 7 1 ,. 0 0 8 9 .. .3 5 N
ATOM 2 302 7 C5 G E 8 2 4 2 .. 3 1 2 7 4 ., 1 8 2 3 1 .. 7 9 0 1 .. 0 0 8 8 ,. 4 1 c
ATOM 2 302 8 C4 G E 8 2 4 1 .. 6 7 8 7 4 ., 3 3 4 3 3 .. 0 0 7 1 ,. 0 0 8 9 ,. 4 8 c
ATOM 2 3 0 2 9 Nl G E 8 2 4 ., 6 3 6 7 6 . 3 5 6 3 1 ., 3 8 5 1 ,. 0 0 9 0 .. 5 3 N
ATOM 2 3 0 3 0 C2 G E 8 2 4 1 .. 0 3 6 7 6 .. 4 0 7 3 2 . 6 1 8 1 ,. 0 0 8 9 .. 9 4 c
ATOM 2 3 0 3 1 N.3 G E 8 2 4 . 0 2 7 7 5 ., 4 1 2 3 3 . 4 8 4 1 ,. 0 0 9 0 ,. 7 3 N
ATOM 2 3 0 3 2 C G E 8 4 2 ., 3 1 7 7 5 .. 2 5 9 .3 0 ., 8 7 5 1 ,. 0 0 8 8 .. 9 .3 c
ATOM 2 3 0 3 3 0 6 G E 8 2 4 2 ., 8 2 9 '7 .. 3 0 9 2 9 ., 7 5 3 1 ,. 0 0 92 .. 0 9 0
ATOM 2 3 0 3 4 N2 G E 8 2 4 0 . 4 2 8 7 7 ., 5 5 3 3 2 . 9 3 7 1 ,. 0 0 9 7 ,. 0 9 N
ATOM 2 3 0 3 5 0 5 ' C E 8 3 3 6 .. 9 6 2 7 2 . 2 9 6 3 3 . 8 0 8 1 .. 0 0 8 6 .. 8 7 0
ATOM 2 3 0 3 6 C4 ' C E 8 3 3 6 ., 1 6 5 '74 .. 4 1 0 3 4 ., 6 0 6 1 ,. 0 0 8 6 .. 6 6 c
ATOM 2 3 0 3 7 C3 ' C E 8 3 3 5 .. 2 3 2 7 4 ., 6 6 5 3 3 .. 4 3 0 1 .. 0 0 8 7 ,. 3 7 c
ATOM 2 3 0 3 8 C2 ' C E 8 3 3 5 . 6 5 0 7 6 . 0 5 5 3 2 .. 9 7 3 1 .. 0 0 8 6 .. 6 5 c
ATOM 2 3 0 3 9 P C E 8 3 3 7 ., 2 3 4 7 0 . 7 3 0 .3 .3 ., 8 0 7 1 ,. 0 0 8 0 .. 0 .3 P
ATOM 2 3 0 4 0 O C E 8 3 3 6 .. 0 8 0 7 0 ., 0 7 1 3 4 .. 4 6 9 1 .. 0 0 7 .3 ,. 5 8 0
ATOM 2 3 0 4 1 OF2 c E 8 3 3 .. 5 9 8 7 0 ., 4 4 8 3 2 .. 3 9 8 1 ,. 0 0 7 2 ,. 7 0 0
ATOM 2 3 0 4 2 C5 ' c E 8 3 3 6 ., 4 0 9 7 2 . 9 6 1 .3 4 ., 9 3 3 1 ,. 0 0 8 2 .. 6 0 c
ATOM 2 3 0 4 3 0 4 ' c E 8 3 3 7 . 4 1 5 7 5 . 0 2 9 3 4 . 1 9 3 1 ,. 0 0 8 6 .. 8 0 0
ATOM 2 3 0 4 4 0 3 ' c E 8 3 3 3 .. 8 5 6 7 4 ., 5 6 2 3 3 .. 7 6 0 1 ,. 0 0 8 5 ,. 7 0 0
ATOM 2 3 0 4 5 0 2 ' c E 8 3 3 5 ., 1 0 7 7 7 .. 0 4 2 .3 .3 ., 8 3 1 1 ,. 0 0 8 8 .. 8 6 0
ATOM 2 3 0 4 6 CI ' c E 8 3 3 7 . 1 6 1 7 6 .. 0 0 8 3 3 . 2 0 1 1 ,. 0 0 8 7 .. 5 9 c
ATOM 2 3 0 4 7 Nl c E 8 3 3 7 . 8 9 2 7 5 ., 6 6 3 3 1 . 9 6 0 1 ,. 0 0 8 8 ,. 7 3 N
ATOM 2 3 0 4 8 C c E 8 3 3 7 ., 9 5 1 7 6 .. 6 1 5 .3 0 ., 9 3 4 1 ,. 0 0 8 8 .. 0 2 c
ATOM 2 3 0 4 9 3 c E 8 3 3 8 ., 6 0 4 7 6 .. 3 2 9 2 9 ., 7 8 6 1 ,. 0 0 8 9 .. 5 1
ATOM 2 3 0 5 0 C4 c E 8 3 3 9 . 1 8 8 7 5 ., 1 4 2 9 . 6 3 5 1 ,. 0 0 8 9 ,. 3 8 c
ATOM 2 3 0 5 1 C5 c E 8 3 3 9 .. 1 4 3 7 4 . 1 4 8 3 0 . 6 5 7 1 .. 0 0 8 5 .. 0 1 c
ATOM 2 3 0 5 2 C6 c E 8 3 3 8 ., 4 8 9 '74 .. 4 4 2 3 1 ., 7 9 0 1 ,. 0 0 8 7 .. 3 1 c
ATOM 2 3 0 5 3 0 2 c E 8 3 3 7 .. 4 0 7 7 7 ., 7 1 2 3 1 . 0 8 8 1 .. 0 0 9 0 ,. 3 3 0
ATOM 2 3 0 5 4 N4 c E 8 3 3 9 . 8 2 2 7 4 . 9 1 0 2 8 . 4 8 3 1 .. 0 0 9 0 .. 4 3
ATOM 2 3 0 5 5 0 5 ' A E 8 4 3 2 ., 7 3 9 7 . 7 3 1 .3 1 ., 8 1 2 1 ,. 0 0 8 9 .. 2 .3 0



ATOM 2 3 0 5 6 C ' A E 8 3 2 .. 3 2 9 7 8 .. 0 8 0 3 1 .. 4 5 0 1 .. 0 0 7 8 .. 9 7 c
ATOM 2 3 0 5 7 C3 ' A E 8 3 1 ,, 6 3 0 7 7 .. 8 7 8 3 0 ., 1 1 6 1 ,. 0 0 8 0 .. 4 0 C
ATOM 2 3 0 5 8 C2 ' A E 8 4 3 2 .. 3 8 9 7 8 ., 8 1 8 2 9 .. 1 9 1 ,. 0 0 8 4 ,. 9 9 c
ATOM 2 3 0 5 9 P A E 8 4 3 2 .. 7 6 8 7 4 . 3 4 3 3 2 .. 5 9 6 1 .. 0 0 8 7 .. 1 2 P
ATOM 2 3 0 6 0 OP1 A E 8 4 3 1 ., 4 4 8 7 4 . 1 0 3 3 ., 2 3 5 1 ,. 0 0 75 .. 7 6 0
ATOM 2 3 0 6 OP2 A E 8 4 3 3 .. 3 3 0 7 3 ., 3 6 0 3 1 .. 6 3 7 1 ,. 0 0 8 9 ,. 3 5 0
ATOM 2 3 0 62 C5 ' A E 8 4 3 2 .. 2 3 3 7 ., 92 1 3 2 .. 4 0 8 1 ,. 0 0 8 2 ,. 2 9 c
ATOM 2 3 0 6 3 0 4 ' A E 8 4 3 3 ., 7 9 7 8 . 2 9 2 3 1 ., 0 8 6 1 ,. 0 0 8 2 .. 3 4 0
ATOM 2 3 0 6 4 0 3 ' A E 8 3 0 .. 2 4 2 7 8 . 1 2 9 3 0 . 1 7 4 1 ,. 0 0 8 3 .. 7 1 0
ATOM 2 3 0 6 5 0 2 ' A E 8 4 3 1 .. 9 4 7 8 0 ., 1 6 0 2 9 .. 3 5 0 1 ,. 0 0 8 6 ,. 5 9 0
ATOM 2 3 0 6 CI ' A E 8 4 3 3 ., 8 1 2 7 8 .. 6 9 7 2 9 ., 7 3 5 1 ,. 0 0 8 3 .. 9 5 c
ATOM 2 3 0 6 7 9 A E 8 3 4 .. 6 0 0 7 7 .. 6 9 7 2 8 . 9 8 9 1 ,. 0 0 8 6 .. 2 5
ATOM 2 3 0 6 8 C8 A E 8 4 3 4 . 8 2 2 7 ., 3 8 9 2 9 . 3 3 9 1 ,. 0 0 8 6 ,. 4 4 c
ATOM 2 3 0 6 9 7 A E 8 4 3 5 .. 5 5 7 7 5 . 7 3 1 2 8 .. 4 7 2 1 .. 0 0 9 0 .. 0 7 N
ATOM 2 3 0 7 0 C A E 8 3 5 ., 8 4 1 7 6 .. 6 5 9 2 7 ., 4 7 4 1 ,. 0 0 8 9 .. 2 7 c
ATOM 2 3 0 7 C A E 8 4 3 5 .. 2 5 4 7 7 ., 8 7 6 2 7 .. 7 8 6 1 ,. 0 0 8 6 ,. 0 8 c
ATOM 2 3 0 7 2 Nl A E 8 4 3 6 .. 6 7 1 7 7 . 7 0 2 2 5 .. 5 0 1 1 .. 0 0 9 0 .. 2 3 N
ATOM 2 3 0 7 3 C2 A E 8 4 3 6 ., 0 4 0 7 8 . 8 0 5 2 5 ., 9 3 3 1 ,. 0 0 8 8 .. 0 c
ATOM 2 3 0 7 4 3 A E 8 4 3 5 .. 3 2 3 7 8 ., 9 8 9 2 7 .. 0 4 1 1 ,. 0 0 8 7 ,. 1 8
ATOM 2 3 0 7 5 C A E 8 4 3 6 .. 5 8 7 7 ., 5 8 6 2 6 .. 2 6 7 1 ,. 0 0 8 9 ,. 6 6 c
ATOM 2 3 0 7 6 6 A E 8 4 3 7 ., 2 1 7 7 . 4 9 0 2 5 ., 8 3 3 1 ,. 0 0 8 6 .. 2 8 N
ATOM 2 3 0 7 7 0 5 ' C E 8 5 2 9 .. 3 9 1 7 8 . 3 6 4 2 7 . 7 9 1 1 ,. 0 0 8 3 .. 3 0 O
ATOM 2 3 0 7 8 C4 ' c E 8 2 9 .. 8 7 8 8 0 ., 4 0 1 2 6 .. 62 4 1 ,. 0 0 8 1 ,. 5 3 c
ATOM 2 3 0 7 9 C3 ' C E 8 2 9 ., 3 6 8 7 .. 8 7 5 2 5 ., 2 9 9 1 ,. 0 0 8 2 .. 6 7 c
ATOM 2 3 0 8 0 C2 ' c E 8 5 3 0 .. 502 8 0 .. 2 1 3 2 4 . 3 4 0 1 ,. 0 0 8 2 .. 0 4 c
ATOM 2 3 0 8 1 P c E 8 5 2 9 . 2 5 0 7 7 ., 4 6 3 2 9 . 0 9 7 1 ,. 0 0 9 1 ,. 5 4 P
ATOM 2 3 0 8 2 OP1 C E 8 2 7 ., 8 7 7 7 7 .. 5 5 4 2 9 ., 6 5 4 1 ,. 0 0 7 9 .. 7 7 0
ATOM 2 3 0 8 3 OP2 c E 8 5 2 9 ., 7 9 3 7 6 .. 1 3 8 2 8 ., 7 1 1 1 ,. 0 0 9 5 .. 8 1 0
ATOM 2 3 0 8 4 C5 ' c E 8 5 2 9 . 2 6 4 7 9 ., 7 7 5 2 7 . 8 4 6 1 ,. 0 0 8 0 ,. 2 4 c
ATOM 2 3 0 8 5 0 ' c E 8 5 3 1 . 2 9 6 8 0 . 1 1 4 2 6 . 582 1 .. 0 0 8 2 .. 8 0 0
ATOM 2 3 0 8 6 0 3 ' c E 8 5 2 8 ., 1 2 5 8 0 .. 4 3 9 2 4 ., 9 3 3 1 ,. 0 0 8 1 .. 8 7 0
ATOM 2 3 0 8 7 0 2 ' c E 8 5 3 0 .. 4 2 1 8 1 ., 5 6 5 2 3 .. 9 5 1 ,. 0 0 8 0 ,. 3 8 0
ATOM 2 3 0 8 8 CI ' c E 8 5 3 1 .. 7 3 0 8 0 . 0 4 4 2 5 .. 2 3 8 1 .. 0 0 8 2 .. 7 7 c
ATOM 2 3 0 8 9 C E 8 5 3 2 ., 4 2 5 7 8 . 7 5 3 2 5 ., 0 2 6 1 ,. 0 0 8 6 .. 6 2
ATOM 2 3 0 9 0 C2 c E 8 5 3 3 .. 2 6 5 7 8 ., 5 5 8 2 3 .. 9 1 ,. 0 0 8 6 ,. 7 2 c
ATOM 2 3 0 9 1 3 c E 8 3 3 .. 8 7 9 7 7 ., 3 5 5 2 3 .. 7 6 7 1 ,. 0 0 8 5 ,. 4 6
ATOM 2 3 0 92 C4 C E 8 5 3 3 ., 6 9 5 7 6 . 3 8 8 2 4 ., 6 6 7 1 ,. 0 0 8 3 .. 5 9 c
ATOM 2 3 0 9 3 C5 c E 8 5 3 2 . 8 6 0 7 6 .. 5 6 7 2 5 . 8 0 8 1 ,. 0 0 8 1 .. 7 0 C
ATOM 2 3 0 9 4 C c E 8 5 3 2 . 2 5 7 7 7 ., 7 4 9 2 5 . 9 4 2 1 ,. 0 0 8 3 ,. 5 0 c
ATOM 2 3 0 9 5 0 2 C E 8 3 3 ., 4 3 2 7 .. 4 5 6 2 3 ., 0 6 3 1 ,. 0 0 7 8 .. 6 1 O
ATOM 2 3 0 9 6 4 c E 8 5 3 4 ., 3 2 6 7 .. 2 2 9 2 4 ., 4 7 2 1 ,. 0 0 7 8 .. 0 2 N
ATOM 2 3 0 9 7 0 ' c E 8 6 2 7 . 7 5 0 7 9 ., 6 3 4 2 2 . 5 7 9 1 ,. 0 0 7 4 ,. 0 6 O
ATOM 2 3 0 9 8 C4 ' c E 8 6 2 8 . 8 2 3 8 0 . 802 2 0 . 7 3 0 1 .. 0 0 7 8 .. 8 9 c
ATOM 2 3 0 9 9 C3 ' c E 8 6 2 8 ., 5 2 0 7 . 7 4 4 1 9 ., 6 9 1 1 ,. 0 0 7 9 .. 5 9 c
ATOM 2 3 1 0 0 C2 ' c E 8 6 2 9 .. 8 5 7 7 9 ., 5 5 8 1 .. 0 0 4 1 ,. 0 0 8 2 ,. 3 0 c
ATOM 2 3 1 0 1 P c E 8 6 2 7 .. 1 0 7 7 9 . 5 8 3 2 4 .. 0 4 2 1 .. 0 0 8 0 .. 5 2 P
ATOM 2 3 1 0 2 OP1 C E 8 6 2 5 ., 7 9 8 8 0 . 2 7 6 2 4 ., 0 6 7 1 ,. 0 0 9 2 .. 2 2 0
ATOM 2 3 1 0 3 OP2 c E 8 6 2 7 .. 1 4 1 7 8 ., 1 8 6 2 4 .. 5 2 6 1 ,. 0 0 8 8 ,. 2 5 0
ATOM 2 3 1 0 4 C5 ' c E 8 6 2 7 .. 8 8 1 8 0 ., 8 7 2 2 1 .. 902 1 ,. 0 0 8 0 ,. 7 9 c
ATOM 2 3 1 0 5 0 4 ' C E 8 6 3 0 ., 1 5 9 8 0 . 4 7 0 2 1 ., 1 7 7 1 ,. 0 0 8 .. 1 6 0
ATOM 2 3 1 0 6 0 3 ' c E 8 6 2 7 . 4 8 9 8 0 . 1 0 4 1 8 . 8 1 0 1 ,. 0 0 8 3 .. 1 9 0
ATOM 2 3 1 0 7 0 2 ' c E 8 6 3 0 .. 1 0 7 8 0 ., 6 0 6 1 8 .. 0 8 3 1 ,. 0 0 8 5 ,. '76 0
ATOM 2 3 1 0 8 CI ' C E 8 6 3 0 ., 8 1 2 7 .. 6 8 9 2 0 ., 1 8 8 1 ,. 0 0 8 5 .. 8 1 c
ATOM 2 3 1 0 9 N l c E 8 6 3 1 . 1 2 0 7 8 .. 3 5 7 2 0 . 7 5 8 1 ,. 0 0 8 1 .. 7 2
ATOM 2 3 0 C2 c E 8 6 3 1 . 9 3 8 7 7 ., 4 6 9 2 0 . 0 5 7 1 ,. 0 0 8 0 ,. 8 6 c
ATOM 2 3 1 1 1 3 C E 8 6 3 2 ., 1 8 7 7 6 .. 2 5 5 2 0 ., 6 0 6 1 ,. 0 0 8 3 .. 2 0 N
ATOM 2 3 1 1 2 C c E 8 6 3 1 ., 6 5 3 7 .. 9 1 3 2 1 ., 7 8 4 1 ,. 0 0 8 2 .. 2 5 c
ATOM 2 3 3 C5 c E 8 6 3 0 . 8 0 5 7 ., 7 9 4 2 2 . 5 0 7 1 ,. 0 0 8 0 ,. 4 4 c
ATOM 2 3 1 1 4 C c E 8 6 3 0 . 5 7 2 7 7 . 982 2 1 . 9 5 0 1 .. 0 0 8 1 .. 8 1 c
ATOM 2 3 1 1 5 0 2 c E 8 6 3 2 ., 4 3 1 7 7 .. 8 0 1 1 8 ., 9 6 5 1 ,. 0 0 7 7 .. 9 5 0
ATOM 2 3 1 1 6 c E 8 6 3 1 .. 92 5 7 4 ., 7 0 6 . 2 8 3 1 ,. 0 0 7 9 ,. 6 9
ATOM 2 3 1 1 7 0 5 ' G E 8 7 2 6 .. 7 9 5 7 7 . 8 2 2 1 8 .. 0 1 4 1 .. 0 0 8 8 .. 5 4 0
ATOM 2 3 1 1 8 C4 ' G E 8 7 2 8 ., 052 7 7 . 2 1 6 ., 0 3 3 1 ,. 0 0 8 3 .. 7 2 c



ATOM 2 3 1 1 9 C3 ' G E 8 7 2 8 .. 0 9 0 7 5 .. 8 0 4 1 5 .. 4 9 6 1 .. 0 0 7 9 .. 3 6 c
ATOM 2 3 1 2 0 C2 ' G E 8 7 2 9 ,, 5 7 3 7 .. 4 6 6 1 5 ., 5 5 3 1 ,. 0 0 8 0 .. 3 7 C
ATOM 2 3 1 2 1 P G E 8 7 2 6 .. 2 8 7 9 ., 1 4 1 1 8 .. 6 9 1 .. 0 0 9 0 ,. 9 4 P
ATOM 2 3 1 2 2 OP1 G E 8 7 2 5 .. 2 8 0 7 9 . 7 2 8 1 7 .. 6 9 7 1 .. 0 0 9 6 .. 1 1 0
ATOM 2 3 1 2 3 OP2 G E 8 7 2 5 ., 7 9 5 7 8 . 8 3 9 2 0 ., 0 9 0 1 ,. 0 0 8 5 .. 6 9 0
ATOM 2 3 1 2 4 C5 ' G E 8 7 2 6 .. 7 3 0 7 7 ., 6 5 9 1 6 .. 6 0 8 1 .. 0 0 8 6 ,. 7 1 C
ATOM 2 3 1 2 5 0 4 ' G E 8 7 2 9 .. 0 7 4 7 7 ., 2 2 9 1 7 .. 0 6 2 1 ,. 0 0 8 5 ,. 2 8 0
ATOM 2 3 1 2 6 0 3 ' G E 8 7 2 7 ., 5 2 8 7 . 6 9 3 1 4 ., 2 0 1 1 ,. 0 0 8 8 .. 6 7 0
ATOM 2 3 1 2 7 0 2 ' G E 8 7 3 0 .. 2 6 5 7 6 . 0 1 9 1 4 . 4 4 7 1 ,. 0 0 7 6 .. 4 8 0
ATOM 2 3 1 2 8 CI ' G E 8 7 3 0 .. 0 0 3 7 ., 1 8 9 1 6 .. 8 2 7 1 ,. 0 0 8 3 ,. 1 5 c
ATOM 2 3 1 2 9 9 G E 8 7 3 0 ., 0 1 7 7 5 .. 2 8 1 1 7 ., 9 9 9 1 ,. 0 0 8 1 .. 2 1 N
ATOM 2 3 1 3 0 C8 G E 8 7 2 9 .. 3 5 0 7 5 .. 4 4 9 1 9 . 1 9 7 1 ,. 0 0 8 2 .. 1 8 C
ATOM 2 3 1 3 1 7 G E 8 7 2 9 . 5 4 9 7 4 ., 4 8 0 2 0 . 0 5 8 1 ,. 0 0 7 2 ,. 7 5
ATOM 2 3 1 3 2 C5 G E 8 7 3 0 .. 4 0 8 7 3 . 6 1 7 1 9 . 3 8 4 1 .. 0 0 7 4 .. 1 4 c
ATOM 2 3 1 3 3 C4 G E 8 7 3 0 ., 7 0 7 7 4 .. 0 9 2 1 8 ., 1 2 0 1 ,. 0 0 7 2 .. 5 6 C
ATOM 2 3 1 3 4 Ul G E 8 7 3 1 .. 7 7 6 7 1 ., 8 2 7 1 8 .. 8 2 5 1 .. 0 0 6 1 ,. 1 3
ATOM 2 3 1 3 5 C2 G E 8 7 3 2 .. 0 1 1 7 2 . 3 7 8 1 7 .. 5 9 6 1 .. 0 0 7 0 .. 4 8 c
ATOM 2 3 1 3 6 3 G E 8 7 3 1 ., 4 9 5 7 3 . 5 2 6 1 7 ., 1 8 1 1 ,. 0 0 7 5 ., 3 9 N
ATOM 2 3 1 3 7 C6 G E 8 7 3 0 .. 9 7 4 7 2 ., 3 8 1 1 .. 8 0 7 1 .. 0 0 6 6 ,. 5 0 C
ATOM 2 3 1 3 8 0 G E 8 7 3 0 .. 8 2 6 7 1 ., 8 0 6 2 0 .. 8 9 4 1 ,. 0 0 6 3 ,. 0 3 O
ATOM 2 3 1 3 9 N2 G E 8 7 3 2 ., 8 2 3 7 . 6 9 3 1 6 ., 7 8 7 1 ,. 0 0 6 6 .. 2 4
ATOM 2 3 1 4 0 0 5 ' A E 8 8 2 7 .. 8 2 8 7 3 . 2 4 8 1 3 . 7 3 0 1 ,. 0 0 8 2 .. 9 1 O
ATOM 2 3 1 4 1 C4 ' A E 8 8 2 9 .. 9 3 1 7 2 ., 2 5 7 1 2 .. 9 8 8 1 ,. 0 0 8 0 ,. 8 9 c
ATOM 2 3 1 4 2 C3 ' A E 8 8 2 9 ., 352 7 0 .. 9 8 7 1 2 ., 3 9 3 1 ,. 0 0 7 7 .. 0 2 C
ATOM 2 3 1 4 3 C2 ' A E 8 8 2 8 .. 8 1 3 7 0 .. 2 6 4 1 3 . 6 1 5 1 ,. 0 0 7 3 .. 2 1 C
ATOM 2 3 1 4 4 P A E 8 8 2 6 . 7 0 2 7 4 ., 3 7 3 1 3 . 7 9 1 1 ,. 0 0 8 6 ,. 4 5 P
ATOM 2 3 1 4 5 OP1 A E 8 8 2 6 ., 2 1 7 7 4 .. 5 3 1 2 ., 3 9 3 1 ,. 0 0 8 2 .. 9 .3 0
ATOM 2 3 1 4 6 OP2 A E 8 8 2 5 ., 7 2 2 7 4 .. 0 9 8 1 4 ., 8 7 6 1 ,. 0 0 7 9 .. 8 2 0
ATOM 2 3 1 4 7 C5 ' A E 8 8 2 8 . 9 9 6 7 .3 ., 4 4 1 1 2 . 9 3 1 1 ,. 0 0 8 2 ,. 1 4 c
ATOM 2 3 1 4 8 0 4 ' A E 8 8 3 0 . 2 6 6 7 1 .. 9 3 9 1 4 . 3 7 1 1 .. 0 0 7 4 .. 4 9 0
ATOM 2 3 1 4 9 0 3 ' A E 8 8 3 0 ., 4 0 6 '70 .. 2 3 3 1 1 ., 8 1 1 ,. 0 0 7 4 .. 5 9 0
ATOM 2 3 1 5 0 0 2 ' A E 8 8 2 8 .. 6 5 0 6 8 ., 8 7 4 1 3 .. 4 4 3 1 .. 0 0 6 8 ,. 7 5 0
ATOM 2 3 1 5 1 CI ' A E 8 8 2 9 .. 8 7 2 7 0 . 6 1 3 1 4 .. 6 5 7 1 .. 0 0 7 3 .. 0 9 c
ATOM 2 3 1 5 2 N9 A E 8 8 2 9 ., 3 9 7 7 0 . 5 4 1 1 6 ., 0 4 2 1 ,. 0 0 6 9 .. 6 8
ATOM 2 3 1 5 3 C8 A E 8 8 2 8 .. 5 6 8 7 1 ., 3 5 3 1 6 .. 7 8 0 1 .. 0 0 7 0 ,. 8 4 c
ATOM 2 3 1 5 4 7 A E 8 8 2 8 .. 3 6 1 7 0 ., 9 3 7 1 8 .. 0 1 3 1 ,. 0 0 6 8 ,. 1 8
ATOM 2 3 1 5 5 C A E 8 8 2 9 ., 1 7 6 9 . 7 7 1 8 ., 0 8 4 1 ,. 0 0 6 6 .. 3 5 c
ATOM 2 3 1 5 6 C4 A E 8 8 2 9 .. 7 5 2 6 9 . 5 2 4 1 6 . 8 7 6 1 ,. 0 0 7 0 .. 3 9 c
ATOM 2 3 1 5 7 . A E 8 8 3 0 . 1 5 6 6 7 ., 7 9 7 1 8 . 8 0 1 1 ,. 0 0 6 8 ,. 1 6
ATOM 2 3 1 5 8 C2 A E 8 8 3 0 ., 7 0 1 6 7 .. 6 9 3 1 7 ., 5 7 8 1 ,. 0 0 6 5 .. 9 4 c
ATOM 2 3 1 5 9 3 A E 8 8 3 0 ., 5 6 1 6 8 .. 5 0 1 1 6 ., 5 3 9 1 ,. 0 0 6 5 .. 4 0
ATOM 2 3 1 6 0 C A E 8 8 2 . 3 4 3 6 8 ., 8 3 2 1 9 . 1 0 3 1 ,. 0 0 5 9 ,. 7 2 C
ATOM 2 3 1 1 N6 A E 8 8 2 8 . 8 2 5 6 8 . 8 7 1 2 0 .. 3 3 1 1 .. 0 0 5 3 .. 9 9
ATOM 2 3 1 62 P G E 8 9 3 0 ., 0 7 6 6 9 .. 3 1 4 1 0 ., 5 6 0 1 ,. 0 0 8 3 .. 9 4 P
ATOM 2 3 1 6 3 O G E 8 9 3 0 .. 4 6 8 7 0 ., 0 0 1 .. 302 1 .. 0 0 8 2 ,. 6 9 O
ATOM 2 3 1 4 OP2 G E 8 9 2 8 .. 6 7 2 6 8 . 8 8 3 1 0 .. 8 0 1 1 .. 0 0 7 8 .. 8 1 O
ATOM 2 3 1 6 5 0 5 ' G E 8 9 3 1 ., 0 5 4 6 8 . 0 7 4 1 0 ., 7 0 9 1 ,. 0 0 8 0 .. 2 0 O
ATOM 2 3 1 6 6 C5 ' G E 8 9 3 1 .. .37 4 6 7 ., 5 3 7 1 1 .. 9 8 7 1 .. 0 0 7 8 ,. 6 3 C
ATOM 2 3 1 7 C4 ' G E 8 9 3 2 .. 0 1 5 6 6 ., 1 8 2 1 1 .. 8 4 9 1 ,. 0 0 7 3 ,. 7 8 c
ATOM 2 3 1 6 8 0 4 ' G E 8 9 3 1 ., 1 5 9 6 5 . .34 7 ., 0 2 7 1 ,. 0 0 7 4 .. 4 3 0
ATOM 2 3 1 6 9 C3 ' G E 8 9 3 3 .. 3 7 0 6 6 .. 1 8 9 1 1 . 1 6 2 1 ,. 0 0 6 9 .. 3 1 C
ATOM 2 3 1 7 0 0 3 ' G E 8 9 3 4 .. 1 0 3 6 5 ., 0 7 2 1 1 .. 6 3 6 1 ,. 0 0 7 2 ,. 5 1 0
ATOM 2 3 1 7 1 C2 ' G E 8 9 3 2 ., 9 9 9 6 5 .. 9 6 0 9 ., 7 0 4 1 ,. 0 0 7 3 .. 6 0 C
ATOM 2 3 1 7 2 0 2 ' G E 8 9 3 4 .. 0 4 4 6 5 .. 4 4 2 8 . 9 0 7 1 ,. 0 0 7 5 .. 7 9 0
ATOM 2 3 1 7 3 C ' G E 8 9 3 1 . 8 4 4 6 4 ., 9 7 5 9 . 8 4 3 1 ,. 0 0 7 5 ,. 2 3 c
ATOM 2 3 1 7 4 9 G E 8 9 3 0 ., 8 7 1 6 5 .. 0 2 6 8 ., 7 5 8 1 ,. 0 0 7 6 .. 6 1 N
ATOM 2 3 1 7 5 C8 G E 8 9 3 0 ., 4 6 2 6 6 .. 1 3 2 8 ., 0 5 6 1 ,. 0 0 8 3 .. 5 3 c
ATOM 2 3 1 7 6 7 G E 8 9 2 9 . 5 4 6 6 5 ., 8 6 3 7 . 1 5 9 1 ,. 0 0 8 0 ,. 8 6
ATOM 2 3 1 7 7 C5 G E 8 9 2 9 . 3 3 0 6 4 . 4 9 8 7 .. 2 9 2 1 .. 0 0 8 3 .. 3 3 c
ATOM 2 3 1 7 8 C4 G E 8 9 3 0 ., 1 3 9 6 3 .. 9 6 6 8 ., 2 7 8 1 ,. 0 0 78 .. 6 5 c
ATOM 2 3 1 7 9 Ul G E 8 9 2 8 .. 5 4 4 6 2 ., 3 1 3 7 .. 0 4 5 1 .. 0 0 7 2 ,. 6 7
ATOM 2 3 1 8 0 C2 G E 8 9 2 9 .. 3 7 6 6 1 . 8 9 7 8 . 0 4 2 1 .. 0 0 6 6 .. 4 0 c
ATOM 2 3 1 8 1 3 G E 8 9 3 0 ., 2 0 8 6 2 . 6 8 7 8 ., 7 0 3 1 ,. 0 0 6 6 .. 9 .1 N



ATOM 2 3 1 8 2 C G E 8 9 2 8 4 4 4 3 62 7 6 5 9 3 1 0 0 8 1 5 5 c
ATOM 2 3 1 8 3 0 6 G E 8 9 2 7 6 4 8 6 3 9 0 0 5 6 8 6 1 0 0 7 7 1 0
ATOM 2 3 1 8 4 2 G E 8 9 2 9 3 0 7 6 0 5 2 8 3 1 0 6 9 4 1
ATOM 2 3 1 8 5 P U E 0 3 5 6 5 0 5 2 2 1 1 2 0 0 9 1 0 0 7 5 5 6 P
ATOM 2 3 1 8 6 OP1 U E 0 3 6 3 7 6 6 4 5 4 0 9 0 0 1 0 0 6 3 0
ATOM 2 3 1 8 7 OP2 υ E 9 0 3 9 5 9 6 6 6 3 0 1 2 3 7 8 1 0 7 7 0
ATOM 2 3 1 8 8 0 5 ' U E 0 3 5 8 0 7 4 3 4 9 1 3 3 2 4 1 0 0 1 1 0
ATOM 2 3 1 8 9 C5 ' U E 0 3 1 6 4 6 4 2 4 5 3 1 1 0 0 2 2 c
ATOM 2 3 1 9 0 C4 ' U E 9 0 3 5 1 6 6 3 4 4 4 1 5 4 4 6 1 0 0 7 3 5 6 c
ATOM 2 3 1 9 1 0 4 ' U E 0 3 3 9 3 7 6 2 6 9 9 1 5 2 3 1 1 0 0 6 9 2 7 0
ATOM 2 3 1 2 C3 ' U E 0 3 6 3 3 6 2 4 7 8 1 5 1 3 6 1 0 0 7 0 7 1 c
ATOM 2 3 1 9 3 0 3 ' U E 9 0 3 7 1 9 4 2 0 5 1 1 2 3 7 1 0 0 6 6 0 8 0
ATOM 2 3 1 9 4 C2 ' U E 9 0 3 5 6 8 3 3 1 4 3 9 7 1 0 0 6 7 c
ATOM 2 3 1 9 5 0 2 ' U E 0 3 6 2 6 2 0 0 4 9 1 6 3 3 1 0 0 7 5 3 0
ATOM 2 3 1 9 6 CI ' U E 9 0 3 4 2 2 4 6 1 3 6 0 1 4 8 6 5 1 0 0 8 2 6 c
ATOM 2 3 1 9 7 Ul υ E 9 0 3 3 3 2 5 6 0 9 5 9 1 3 7 7 0 1 0 6 9 8 1
ATOM 2 3 1 9 8 C2 u E 0 3 2 5 7 7 5 9 8 1 1 1 3 9 4 9 1 0 0 0 0 2 c
ATOM 2 3 1 9 9 3 u E 0 3 8 3 5 9 4 5 2 2 8 5 9 1 0 0 5 3
ATOM 2 3 2 0 0 C υ E 9 0 3 1 7 4 7 6 0 1 0 5 1 1 6 3 3 1 0 5 8 0 3 c
ATOM 2 32 0 1 C u E 0 3 2 5 7 2 6 1 2 6 7 1 1 5 1 7 1 0 0 5 7 9 0 c
ATOM 2 3 2 0 2 C6 u E 0 3 3 3 2 6 6 3 3 2 5 6 3 1 0 0 6 6 0 0 c
ATOM 2 3 2 0 3 0 2 u E 9 0 3 2 5 9 1 5 9 2 1 3 1 5 0 1 7 1 0 0 5 8 4 6 0
ATOM 2 32 0 4 0 4 u E 0 3 1 0 0 6 5 9 6 7 5 1 0 7 3 9 1 0 0 5 6 4 0 0
ATOM 2 3 2 0 5 P C E 1 3 6 7 2 3 6 1 6 6 6 1 7 7 2 6 1 0 0 6 7 3 2 P
ATOM 2 3 2 0 6 OP1 c E 9 1 3 5 2 7 8 6 1 8 7 4 1 7 8 6 8 1 0 0 7 4 3 9 0
ATOM 2 32 0 7 OP2 c E 9 3 2 7 2 0 3 7 0 1 8 1 5 7 1 0 0 7 4 3 4 0
ATOM 2 3 2 0 8 0 ' c E 1 3 7 4 1 7 2 7 4 9 1 8 6 3 5 1 0 0 2 2 5 0
ATOM 2 3 2 0 9 C5 ' c E 9 1 3 6 6 9 1 6 3 9 1 6 1 8 9 7 3 1 0 0 0 9 c
ATOM 2 32 1 0 C4 ' c E 9 3 6 9 8 9 6 5 0 4 2 1 8 0 2 4 1 0 0 7 0 6 c
ATOM 2 3 2 1 1 0 4 ' C E 9 1 3 5 7 4 3 5 7 5 0 1 7 7 4 6 1 0 0 6 8 0 9 0
ATOM 2 3 2 1 2 C3 ' c E 9 1 3 7 9 5 9 6 6 0 6 5 1 8 6 0 7 1 0 0 7 2 1 2 c
ATOM 2 3 2 1 3 0 3 ' c E 9 1 3 8 8 7 5 6 6 5 7 3 1 7 6 3 8 1 0 7 1 3 3 0
ATOM 2 3 2 1 4 C2 ' C E 9 1 3 7 0 3 4 6 7 1 5 9 1 9 1 1 5 1 0 0 7 1 5 9 c
ATOM 2 3 2 1 5 0 2 ' c E 3 7 5 8 8 6 8 4 5 5 2 0 7 1 0 0 8 0 0
ATOM 2 3 2 1 CI ' c E 9 1 3 8 5 7 6 7 1 0 0 1 8 1 4 5 1 0 6 7 5 6 c
ATOM 2 32 1 7 l c E 9 1 3 6 5 5 7 5 3 4 1 8 8 7 2 1 0 0 6 9 2 0
ATOM 2 3 2 1 8 C2 c E 3 4 0 2 2 6 8 7 3 3 8 5 2 9 1 0 0 6 4 9 8 c
ATOM 2 3 2 1 9 3 c E 9 1 3 2 9 8 7 6 9 1 8 9 1 9 2 7 8 1 0 0 5 6 4 8
ATOM 2 32 2 0 C4 c E 9 3 2 62 8 5 4 2 0 3 2 1 0 0 6 0 8 6 c
ATOM 2 3 2 2 1 C c E 1 3 3 2 7 6 6 7 3 0 7 2 0 7 7 0 1 0 0 2 1 0 c
ATOM 2 3 2 2 2 C6 c E 9 1 3 4 2 9 3 6 6 8 7 6 2 0 0 1 8 1 0 0 3 7 8 c
ATOM 2 32 2 3 0 2 c E 9 3 4 4 6 9 3 0 1 5 4 1 0 0 6 1 0
ATOM 2 3 2 2 4 N4 C E 9 1 3 1 6 0 3 6 8 9 6 6 2 1 0 8 0 1 0 0 5 3
ATOM 2 3 2 2 5 0 5 ' G E 9 2 3 9 4 1 1 6 8 9 8 0 1 7 5 0 1 1 0 0 76 8 0 0
ATOM 2 3 2 2 C4 ' G E 9 2 3 9 2 6 2 7 0 4 6 0 1 6 1 1 0 8 5 7 6 c
ATOM 2 3 2 2 7 C3 ' G E 2 4 0 3 7 7 7 1 2 0 5 1 6 3 3 7 1 0 0 0 7 8 c
ATOM 2 3 2 2 8 C2 ' G E 9 2 3 9 6 3 0 7 8 8 9 7 4 6 5 1 0 0 8 6 8 3 c
ATOM 2 3 2 2 P G E 9 2 3 9 9 9 0 6 7 6 3 8 1 8 1 2 1 0 7 2 7 6 P
ATOM 2 32 3 0 OF1 G E 2 4 1 2 7 7 7 4 0 5 1 4 0 5 1 0 0 7 6 9 8 0
ATOM 2 3 2 3 1 OP2 G E 9 2 3 9 9 5 5 7 3 7 6 0 5 1 0 0 5 0 9 8 0
ATOM 2 3 2 3 2 C5 ' G E 9 2 3 9 0 8 5 6 9 0 5 7 1 1 1 4 1 0 0 8 2 0 7 c
ATOM 2 32 3 3 0 4 ' G E 2 3 8 0 3 8 7 1 1 9 9 1 5 8 8 0 1 0 0 7 7 7 1 0
ATOM 2 3 2 3 4 0 3 ' G E 9 2 4 0 9 8 6 7 2 1 7 7 1 5 4 9 4 1 0 0 2 6 6 0
ATOM 2 3 2 3 5 0 2 ' G E 9 2 4 0 2 8 8 7 3 0 0 0 1 8 0 3 7 1 0 0 8 7 8 1 0
ATOM 2 32 3 6 C ' G E 9 2 3 8 3 0 7 2 2 3 8 1 6 7 9 9 1 0 0 8 3 5 2 c
ATOM 2 3 2 3 7 G E 9 2 3 7 2 4 2 7 2 2 5 4 1 7 7 9 6 1 0 0 8 3 7 7 N
ATOM 2 3 2 3 8 C8 G E 9 2 3 7 2 2 1 1 3 7 5 1 8 8 4 6 1 0 0 7 7 0 c
ATOM 2 32 3 9 7 G E 9 2 3 6 2 4 5 7 5 8 7 1 6 6 7 1 0 0 7 3 8 9
ATOM 2 3 2 0 C5 G E 2 3 5 6 0 3 7 2 6 8 7 1 9 1 2 7 1 0 0 7 7 9 6 c
ATOM 2 3 2 4 1 C G E 9 2 3 6 2 1 2 7 3 1 3 0 1 7 9 7 2 1 0 0 7 9 4 9 c
ATOM 2 3 2 4 2 Ul G E 9 2 3 4 1 4 3 7 4 4 2 9 1 8 7 7 4 1 0 7 8 2 3
ATOM 2 3 2 4 3 C2 G E 2 3 8 2 1 7 4 7 9 4 1 7 6 3 6 1 0 0 8 1 5 1 c
ATOM 2 3 2 4 4 3 G E 9 2 3 5 8 9 2 7 4 1 6 5 7 1 7 4 1 0 0 8 0 0 N



ATOM 2 32 45 C G E 92 34 .. 469 73 . 364 1 9 .. 60 6 1 .. 00 74 .. 96 c
ATOM 2 32 46 0 6 G E 92 33 ,, 807 7 3 .. 099 2 0 ., 61 7 1 ,. 00 72 .. 10 O
ATOM 2 32 47 2 G E 92 34 .. 32 7 75 ., 858 1 6 .. 983 1 .. 00 81 ,. 48
ATOM 2 32 48 0 5 ' G E 93 42 .. 00 6 74 .. 447 1 5 . 696 1 .. 00 93 .. 62 O
ATOM 2 32 49 C4 ' G E 93 40 ., 467 7 6 . 183 1 6 ., 350 1 ,. 00 93 .. 82 C
ATOM 2 32 50 C3 ' G E 93 40 .. 412 77 ., 492 17 . 10 9 1 .. 00 94 ,. 2 5 C
ATOM 2 32 51 C2 ' G E 3 38 .. 935 77 ., 854 17 .. 080 1 ,. 00 91 ,. 44 c
ATOM 2 32 52 P G E 93 42 ., 32 8 72 . 9 8 15 ., 97 5 1 ,. 00 92 .. 5 9 P
ATOM 2 32 53 OP1 G E 93 43 .. 43 9 72 . 507 15 .. 068 1 ,. 00 91 .. 32 0
ATOM 2 32 54 OF2 G E 3 42 .. 455 72 ., 782 17 . 455 1 ,. 00 83 ,. 02 0
ATOM 2 32 55 C ' G E 3 41 ., 60 9 75 . 2 92 1 6 ., 755 1 ,. 00 92 .. 48 C
ATOM 2 32 56 0 4 ' G E 93 3 9 .. 200 7 5 . 53 9 1 6 . 632 1 ,. 00 87 .. 55 0
ATOM 2 32 57 0 3 ' G E 93 4 . 255 78 ., 45 6 1 6 . 5 1 3 1 ,. 00 94 ,. 54 0
ATOM 2 32 58 02 ' G E 93 38 .. 597 78 . 451 1 5 . 838 1 .. 00 96 .. 3 9 0
ATOM 2 32 59 CI ' G E 93 38 ., 281 7 6 . 47 6 17 ., 14 5 1 ,. 00 87 .. 99 c
ATOM 2 32 60 9 G E 93 37 .. 94 9 7 6 ., 05 9 18 . 5 1 .. 00 87 ,. 30
ATOM 2 32 61 C8 G E 93 38 . 52 4 74 . 991 1 9 . 164 1 .. 00 85 .. 58 c
ATOM 2 32 62 7 G E 93 38 ., 067 74 . 788 2 0 ., 365 1 ,. 00 84 .. 8 9 N
ATOM 2 32 63 C5 G E 93 37 .. 1 75 ., 781 2 0 . 52 3 1 .. 00 85 ,. 52 c
ATOM 2 32 64 C4 G E 3 37 .. 02 5 7 ., 584 1 9 . 395 1 ,. 00 86 ,. 55 c
ATOM 2 32 65 G E 93 35 ., 472 77 . 153 2 .1 ., 404 1 ,. 00 84 .. 48 N
ATOM 2 32 66 C2 G E 93 35 .. 443 77 .. 894 2 0 . 23 6 1 ,. 00 85 .. 0 C
ATOM 2 32 67 3 G E 3 3 6 . 217 77 ., 651 1 9 . 184 1 ,. 00 84 ,. 63 N
ATOM 2 32 68 C G E 3 3 6 ., 2 99 7 6 .. 04 9 2 1 ., 64 3 1 ,. 00 86 .. 7 C
ATOM 2 32 69 0 6 G E 93 3 . 272 7 5 . 42 3 22 . 715 1 ,. 00 82 .. 53 O
ATOM 2 32 70 2 G E 93 34 . 573 78 ., 92 6 2 0 . 203 1 ,. 00 87 ,. 2 8
ATOM 2 32 71 0 ' U E 4 41 ., 855 80 . 1 5 18 ., 270 1 ,. 00 94 .. 08 O
ATOM 2 32 72 C4 ' U E 3 9 ., 92 9 81 . 517 18 ., 844 1 ,. 00 95 .. 1 6 C
ATOM 2 32 73 C3 ' U E 94 40 . 567 81 ., 85 6 2 0 . 180 1 ,. 00 95 ,. 98 C
ATOM 2 32 74 C2 ' U E 94 3 9 . 353 81 . 91 3 2 1 .. 101 1 .. 00 96 .. 07 c
ATOM 2 32 7 P U E 42 ., 518 7 . 018 17 ., 318 1 ,. 00 92 .. 15 P
ATOM 2 32 76 O υ E 94 43 . 070 77 ., 942 18 .. 172 1 .. 00 96 ,. 82 0
ATOM 2 32 77 OP2 U E 94 43 . 40 9 7 9 . 63 9 1 6 .. 2 98 1 .. 00 94 .. 67 0
ATOM 2 32 78 C5 ' U E 94 40 ., 837 80 . 97 4 17 ., 763 1 ,. 00 94 .. 0 .1 c
ATOM 2 32 79 0 4 ' υ E 94 38 . 898 80 ., 551 1 .. 204 1 .. 00 94 ,. 55 0
ATOM 2 32 80 0 3 ' u E 94 41 . 353 83 ., 036 2 0 . 171 1 ,. 00 95 ,. 5 9 0
ATOM 2 32 81 0 2 ' u E 94 38 ., 62 3 83 . 1 2 0 ., 9 3 1 ,. 00 92 .. 1 9 0
ATOM 2 32 82 CI ' u E 94 38 . 515 80 .. 753 2 0 . 557 1 ,. 00 90 .. 98 c
ATOM 2 32 83 Nl u E 94 38 . 733 7 9 ., 5 3 . 34 9 1 ,. 00 93 ,. 66
ATOM 2 32 84 C u E 4 37 ., 997 7 .. .3 91 22 ., 52 6 1 ,. 00 92 .. 80 c
ATOM 2 32 85 3 u E 38 ., 218 78 .. 252 2 3 ., 2 63 1 ,. 00 87 .. 88
ATOM 2 32 86 C4 u E 94 3 9 . 094 77 ., 2 35 2 2 . 94 7 1 ,. 00 91 ,. 82 c
ATOM 2 32 87 C5 u E 94 3 9 . 830 77 . 433 2 1 . 72 7 1 .. 00 90 .. 60 c
ATOM 2 32 88 C6 u E 3 9 ., 637 78 . 535 2 0 ., 987 1 ,. 00 90 .. 41 c
ATOM 2 32 89 02 υ E 94 37 . 191 80 ., 230 894 1 .. 00 90 ,. 3 6 0
ATOM 2 32 90 0 4 u E 94 3 9 . 182 7 6 . 2 64 2 3 . 708 1 .. 00 92 .. 62 0
ATOM 2 32 91 0 5 ' G E 95 ., 882 83 . 53 9 22 ., 58 3 1 ,. 00 92 .. 32 0
ATOM 2 32 92 C4 ' G E 95 40 . 12 5 84 ., 575 2 3 . 883 1 .. 00 90 ,. 8 6 c
ATOM 2 32 93 C3 ' G E 95 40 . 813 84 ., 408 2 5 . 22 5 1 ,. 00 96 ,. 01 c
ATOM 2 32 94 C2 ' G E 95 3 9 ., 700 83 . 82 2 6 ., 08 6 1 ,. 00 98 .. 66 c
ATOM 2 32 95 P G E 95 42 . 583 83 . 17 9 2 1 . 200 1 ,. 00 98 .. 1 P
ATOM 2 32 96 OF1 G E 95 4 3 . 438 84 ., 308 2 0 . 761 1 ,. 00 98 ,. 8 6 0
ATOM 2 32 97 OP2 G E 43 ., 208 81 . 841 2 1 ., 357 1 ,. 00 1 02 .. 66 0
ATOM 2 32 98 C5 ' G E 95 41 . 02 4 84 . 663 22 . 681 1 ,. 00 90 .. 38 c
ATOM 2 32 99 0 4 ' G E 95 3 9 . 270 83 ., 407 2 3 . 78 6 1 ,. 00 89 ,. 99 0
ATOM 2 3300 0 3 ' G E 41 ., 34 9 85 . 62 2 2 5 ., 72 3 1 ,. 00 99 .. 5 9 0
ATOM 2 3301 02 ' G E 95 38 ., 77 5 84 . 82 8 2 6 ., 48 3 1 ,. 00 94 .. 33 0
ATOM 2 3302 CI ' G E 95 3 9 . 004 82 ., 900 2 5 . 080 1 ,. 00 95 ,. 2 5 c
ATOM 2 3303 N9 G E 95 3 9 . 495 81 . 507 2 5 . 167 1 .. 00 95 .. 3 5
ATOM 2 3304 C8 G E 95 40 ., 2 55 80 . 82 5 2 4 ., 241 1 ,. 00 91 .. 84 c
ATOM 2 3305 Ί G E 95 40 . 530 7 9 ., 604 2 4 . 605 1 .. 00 89 ,. 35
ATOM 2 3306 C5 G E 95 3 9 . 91 9 7 9 . 461 2 5 . 848 1 .. 00 94 .. 81 c
ATOM 2 3307 C4 G E 95 3 9 ., 274 80 . 62 7 2 6 ., 20 9 1 ,. 00 95 ., 37 c



ATOM 2 3 3 0 8 Nl G E 9 5 3 9 .. 1 4 7 7 8 .. 6 4 9 2 7 .. 8 8 9 1 .. 0 0 9 1 .. 3 5 N
ATOM 2 3 3 0 9 C2 G E 9 5 3 8 ,, 5 3 8 7 .. 8 4 5 2 8 ., 1 5 4 1 ,. 0 0 92 .. 3 7 C
ATOM 2 3 3 1 0 N.3 G E 9 5 3 8 .. 5 7 2 8 0 ., 8 8 5 2 7 .. 3 3 8 1 .. 0 0 9 3 ,, 0 0 N
ATOM 2 3 3 1 1 C G E 9 5 3 9 .. 8 7 3 7 8 . 3 5 2 2 6 .. 7 4 3 1 .. 0 0 9 4 .. 6 3 c
ATOM 2 3 3 1 2 0 6 G E 9 5 4 0 ., 3 7 4 7 7 . 2 2 3 2 6 ., 62 3 ,. 0 0 9 2 .. 2 6 O
ATOM 2 3 3 1 3 N2 G E 9 5 3 7 .. 882 7 9 ., 9 1 7 2 9 .. .31 8 1 .. 0 0 8 9 ,, 7 3 N
ATOM 2 3 3 1 4 0 5 ' C E 9 6 4 2 .. 1 6 1 8 5 ., 8 6 0 2 8 .. 1 0 0 1 ,. 0 0 9 5 ,. 5 6 O
ATOM 2 3 3 1 5 C4 ' C E 9 6 4 ., 62 3 8 4 . 6 9 1 3 0 ., 1 3 1 ,. 0 0 0 4 .. 3 2 C
ATOM 2 3 3 1 6 C3 ' C E 9 6 4 2 .. 0 7 3 8 4 . 0 2 1 3 1 .. 4 2 1 1 ,. 0 0 1 0 9 .. 8 6 C
ATOM 2 3 3 1 7 C2 ' c E 9 6 4 0 .. 8 6 8 8 3 ., 1 6 6 3 1 .. 7 7 9 1 ,. 0 0 1 0 9 ,. 3 0 c
ATOM 2 3 3 1 8 P C E 9 6 4 2 ., 6 8 8 8 5 .. 62 6 2 6 ., 6 1 4 1 ,. 0 0 9 5 .. 5 P
ATOM 2 3 3 1 9 OP1 c E 9 6 4 3 .. 4 6 6 8 6 .. 8 1 8 2 6 . 1 9 0 1 ,. 0 0 9 9 .. 1 4 0
ATOM 2 332 0 OP2 c E 9 6 4 3 . 3 2 4 8 4 ., 2 8 4 2 6 . 5 5 7 1 ,. 0 0 1 0 3 ,. 9 4 0
ATOM 2 332 1 C5 ' c E 9 6 4 2 .. 7 1 2 8 5 . 1 5 5 2 9 . 2 0 1 1 .. 0 0 9 9 .. 0 4 c
ATOM 2 3322 0 4 ' c E 9 6 4 0 ., 8 2 2 8 3 .. 6 7 8 2 9 ., 4 6 8 1 ,, 0 0 1 0 0 .. 8 5 0
ATOM 2 332 3 0 3 ' c E 9 6 4 2 .. 4 0 6 8 4 ., 9 4 8 3 2 .. 4 3 1 1 .. 0 0 1 1 3 ,. 6 4 0
ATOM 2 332 4 0 2 ' c E 9 6 3 9 .. 8 3 1 8 3 . 9 6 6 3 2 .. 3 2 9 1 .. 0 0 1 1 2 .. 4 2 0
ATOM 2 3 3 2 5 C ' c E 9 6 4 0 ., 4 3 3 8 2 . 6 8 8 3 0 ., 3 9 8 ,. 0 0 1 0 6 .. 4 4 c
ATOM 2 332 6 l c E 9 6 4 1 .. 1 0 9 8 1 ., 4 1 8 3 0 .. 0 4 3 1 .. 0 0 1 0 6 ,. 7 3 N
ATOM 2 332 7 C2 c E 9 6 4 0 .. 7 2 8 8 0 ., 2 3 7 3 0 .. 6 9 4 1 ,. 0 0 1 0 1 ,. 9 1 c
ATOM 2 3 3 2 8 3 c E 9 6 4 ., 3 6 0 7 . 0 8 9 3 0 ., 3 6 8 ,. 0 0 9 9 .. 8 6 N
ATOM 2 332 9 C4 c E 9 6 4 2 .. 3 2 2 7 9 . 0 8 7 2 9 . 4 4 6 1 ,. 0 0 9 9 .. 0 C
ATOM 2 3 3 3 0 C c E 9 6 4 2 .. 7 3 1 8 0 ., 2 6 8 2 8 . 7 7 2 1 ,. 0 0 1 0 0 ,. 3 2 c
ATOM 2 3 3 3 1 C c E 9 6 4 2 ., 1 0 3 8 1 .. .3 9 8 2 9 ., 1 0 2 1 ,. 0 0 4 .. 0 2 c
ATOM 2 3 3 3 2 0 2 c E 9 6 3 9 .. 8 2 7 8 0 .. 2 6 3 3 1 . 5 5 1 1 ,. 0 0 1 0 2 .. 0 1 0
ATOM 2 3 3 3 3 N4 c E 9 6 4 2 . 9 0 7 7 ., 92 6 2 9 . 1 6 3 1 ,. 0 0 1 0 0 ,. 0 3 N
ATOM 2 3 3 3 4 P u E 7 4 3 ., 2 8 4 8 4 .. 5 .3 3 ., 7 0 7 1 ,. 0 0 1 2 6 .. 5 2 P
ATOM 2 3 3 3 5 OP1 u E 7 4 2 ., 8 3 9 8 5 .. 3 6 4 3 4 ., 8 4 4 1 ,, 0 0 1 2 3 .. 7 8 O
ATOM 2 3 3 3 6 OP2 u E 9 7 4 4 . 7 0 3 8 4 ., 5 2 6 3 3 . 2 5 8 1 ,. 0 0 1 2 4 ,. 5 9 O
ATOM 2 3 3 3 7 0 5 ' u E 9 7 4 2 . 8 6 5 8 2 . 9 9 9 3 4 . 0 4 5 1 .. 0 0 1 2 5 .. 9 5 O
ATOM 2 3 3 3 8 C5 ' u E 7 4 2 ., 4 0 2 8 2 .. 6 3 1 3 5 ., 3 4 6 1 ,, 0 0 1 2 6 .. 7 6 C
ATOM 2 3 3 3 9 C4 ' υ E 9 7 4 3 .. 3 8 1 ., 6 4 3 3 6 .. 0 5 0 1 .. 0 0 1 2 9 ,. 1 4 C
ATOM 2 3 3 4 0 0 ' u E 9 7 4 3 .. 3 3 9 8 0 . 3 7 6 3 5 .. 3 3 7 1 .. 0 0 1 2 0 .. 4 0 O
ATOM 2 3 3 4 1 C3 ' u E 7 4 4 ., 7 8 7 8 2 . 0 4 0 3 6 ., 1 7 8 ,. 0 0 3 0 .. 6 8 c
ATOM 2 3 3 4 2 0 3 ' υ E 9 7 4 5 .. 0 3 9 8 2 ., 902 3 7 .. 2 8 0 1 .. 0 0 1 2 8 ,. 8 0 0
ATOM 2 3 3 4 3 C2 ' u E 9 7 4 5 .. 5 0 1 8 0 ., 6 9 8 3 6 .. 2 9 2 1 ,. 0 0 1 2 4 ,. 2 1 c
ATOM 2 3 3 4 4 0 2 ' u E 7 4 5 ., 4 6 7 8 0 . 2 0 9 3 7 ., 62 4 ,. 0 0 1 2 1 .. 5 1 0
ATOM 2 3 3 4 5 CI ' u E 9 7 4 4 . 62 7 7 9 . 7 9 9 3 5 . 4 1 2 1 ,. 0 0 1 2 4 .. 6 7 c
ATOM 2 3 3 4 6 Nl u E 9 7 4 5 . 1 2 7 7 9 ., 5 9 9 3 4 . 0 2 2 1 ,. 0 0 1 2 8 ,. 6 8 N
ATOM 2 3 3 4 7 C2 u E 7 4 6 ., 4 0 3 7 .. 9 3 8 .3 3 ., 5 3 3 1 ,. 0 0 1 2 8 .. 4 5 C
ATOM 2 3 3 4 8 3 u E 7 4 6 ., 6 0 3 7 .. 62 3 3 2 ., 2 0 6 1 ,, 0 0 1 2 7 .. 1 7
ATOM 2 3 3 4 9 C4 u E 9 7 4 5 . 7 3 0 7 9 . on 3 1 . 3 2 9 1 ,. 0 0 1 1 8 ,. 0 8 c
ATOM 2 3 3 5 0 C5 u E 9 7 4 4 . 4 6 5 7 8 . 6 7 8 3 1 .. 9 0 1 1 .. 0 0 1 1 1 .. 8 6 c
ATOM 2 3 3 5 1 C6 u E 7 4 4 ., 2 2 8 7 8 .. 9 7 1 3 3 ., 1 8 2 1 ,, 0 0 1 1 7 .. 5 2 c
ATOM 2 3 3 5 2 0 2 υ E 9 7 4 7 .. .31 5 8 0 ., 4 9 2 3 4 .. 1 3 2 1 .. 0 0 1 2 8 ,. 7 3 0
ATOM 2 3 3 5 3 0 u E 9 7 4 6 .. 0 8 0 7 8 . 7 9 9 3 0 .. 1 6 7 1 .. 0 0 1 1 8 .. 6 2 0
TER
ATOM 2 3 3 5 4 P DG F 1. 3 6 .. .38 7 2 0 ., 4 2 4 2 0 .. 2 5 2 1 .. 0 0 7 5 ,. 8 9 P
ATOM 2 3 3 5 5 OF1 DG F 1 3 5 .. 6 7 4 2 1 ., 0 5 7 1 9 .. 0 9 8 1 ,. 0 0 7 1 ,. 2 4 0
ATOM 2 3 3 5 6 OP2 DG F 1 3 6 ., 8 9 7 2 . 2 4 0 2 .1 ., 3 8 5 ,. 0 0 6 0 .. 3 6 0
ATOM 2 3 3 5 7 OP 3 DG F i . 3 7 . 5 2 3 1 9 . 6 0 6 1 9 . 7 4 4 1 ,. 0 0 6 3 .. 6 4 0
ATOM 2 3 3 5 8 0 5 ' DG F 1 3 5 .. 3 6 3 1 9 ., 382 2 0 .. 8 6 6 1 ,. 0 0 6 5 ,. 6 2 0
ATOM 2 3 3 9 C ' DG F 1 3 4 ., 7 7 1 1 .. 6 4 1 2 2 ., l l 1 ,. 0 0 62 .. 8 9 c
ATOM 2 3 3 6 0 C4 ' DG F i . 3 3 . 7 3 1 1 8 .. 5 9 2 2 2 . 4 0 2 1 ,. 0 0 6 0 .. 0 1 c
ATOM 2 3 3 6 1 0 4 ' DG F 1 3 4 . 382 1 7 ., 3 8 1 2 2 . 8 5 6 1 ,. 0 0 5 0 ,. 4 9 0
ATOM 2 3 3 62 C3 ' DG F 1 3 2 ., 7 1 4 1 8 .. 9 8 5 2 3 ., 4 8 2 1 ,. 0 0 5 6 .. 0 0 c
ATOM 2 3 3 6 3 0 3 ' DG F 1 3 1 ., 4 1 7 1 9 .. Oi l 2 2 ., 9 3 2 1 ,, 0 0 6 1 .. 0 1 0
ATOM 2 3 3 6 4 C2 ' DG F 1 3 2 . 8 2 8 1 7 ., 8 9 0 2 4 . 5 2 7 1 ,. 0 0 5 2 ,. 7 9 c
ATOM 2 3 3 6 5 CI ' DG F 1 3 3 . 5 3 6 1 6 . 7 6 7 2 3 . 7 7 6 1 .. 0 0 5 1 .. 9 4 c
ATOM 2 3 3 6 6 9 DG F 1 3 4 ., 2 8 9 1 5 .. 9 3 4 2 4 ., 6 9 4 1 ,, 0 0 4 4 .. 0 0
ATOM 2 3 3 6 7 C8 DG F 1. 3 5 .. 2 8 0 1 6 ., 3 2 3 2 .. 5 5 8 1 .. 0 0 4 5 ,. 6 2 c
ATOM 2 3 3 6 8 7 DG F 1 3 5 .. 6 8 6 1 5 . 3 6 6 2 6 .. 3 4 4 1 .. 0 0 4 2 .. 3 8
ATOM 2 3 3 6 9 C DG F 1 3 4 ., 8 9 5 1 4 . 2 7 7 2 5 ., 9 6 7 ,. 0 0 4 8 .. 3 2 c



ATOM 23370 C DG F 1 3 015 1 634 24 981 1 00 46 33 c
ATOM 23371 l DG F 1 33 881 12 186 25 804 1 00 43 81

ATOM 23372 C2 DG F 1 33 050 2 652 24 799 1 0 40 37 C
ATOM 23373 3 DG F 1 33 093 13 866 24 336 1 00 43 25 N
ATOM 23374 C6 DG F 1 34 872 12 940 26 440 1 00 44 38 C
ATOM 23375 06 DG F 1 3 573 2 429 27 321 1 0 49 11 O
ATOM 23376 2 DG F 1 32 169 11 789 24 281 1 00 38 56 N
ATOM 23377 05 ' DC F 2 29 593 17 762 24 160 1 00 53 O
ATOM 23378 C4 ' DC F 2 28 658 15 656 23 563 1 00 53 87 C
ATOM 23379 C3 ' DC F 2 27 658 1 684 24 696 1 00 0 96 c
ATOM 23380 C2 ' DC F 2 27 812 14 291 25 279 1 00 51 55 c
ATOM 23381 P DC F 2 30 147 19 225 23 891 1 00 63 03 P
ATOM 23382 OP1 DC F 2 29 160 919 23 032 1 00 8 68 0
ATOM 23383 OP2 DC F 2 30 586 19 780 25 193 1 00 57 44 0
ATOM 23384 C5 ' DC F 2 29 128 17 004 23 087 1 00 51 87 c
ATOM 23385 04 ' DC F 2 29 767 4 958 24 132 1 0 49 28 0
ATOM 23386 03 ' DC F 2 26 343 15 848 24 208 1 00 5 40 0
ATOM 23387 C ' DC F 2 29 245 13 903 24 901 1 00 52 40 c
ATOM 23388 l DC F 2 30 092 3 677 26 088 1 0 44 36
ATOM 23389 C2 DC F 2 30 034 12 436 26 725 1 00 3 89 c
ATOM 23390 3 DC F 2 30 792 12 240 27 831 1 00 42 2 N
ATOM 23391 C DC F 2 31 584 13 212 28 287 1 00 42 0 c
ATOM 23392 C DC F 2 31 648 14 494 27 643 1 00 44 28 c
ATOM 23393 C DC F 2 30 885 14 681 26 562 1 00 42 91 c
ATOM 23394 02 DC F 2 29 273 11 551 26 270 1 00 37 21 0
ATOM 23395 DC F 2 32 323 2 962 29 378 1 00 3 28
ATOM 23396 P DC F 3 25 151 16 120 25 251 1 00 58 90 P
ATOM 23397 OP1 DC F 3 24 Oil 16 547 24 418 1 00 70 0
ATOM 23398 OP2 DC F 3 25 735 895 26 375 1 00 46 3 0
ATOM 23399 05 ' DC F 3 24 782 1 706 25 897 1 00 52 05 0
ATOM 23400 C5 ' DC F 3 24 169 13 697 25 118 1 00 56 24 c
ATOM 23401 C4 ' DC F 3 24 137 2 387 25 877 1 0 53 21 c
ATOM 23402 0 ' DC F 3 25 491 11 940 26 176 1 00 48 1 0
ATOM 23403 C3 ' DC F 3 23 483 12 455 27 240 1 00 50 30 c
ATOM 23404 03 ' DC F 3 088 2 420 27 095 1 0 60 1 0
ATOM 23405 C2 ' DC F 3 23 986 11 164 27 853 1 00 48 55 c
ATOM 23406 C ' DC F 3 25 428 1 102 27 324 1 00 47 3 c
ATOM 23407 l DC F 3 26 419 11 548 28 329 1 00 41 57

ATOM 23408 C2 DC F 3 26 700 0 709 29 406 1 00 39 47 c
ATOM 23409 3 DC F 3 27 587 11 104 30 331 1 00 38 87 N
ATOM 23410 C DC F 3 28 173 12 292 30 229 1 00 42 11 c
ATOM 23411 C5 DC F 3 27 867 3 195 29 14 7 1 00 42 57 c
ATOM 23412 C DC F 3 26 993 12 781 28 230 1 00 41 02 c
ATOM 23413 02 DC F 3 26 131 9 612 29 478 1 00 46 33 0
ATOM 23414 DC F 3 29 055 2 634 31 184 1 0 33 74

ATOM 23415 05 ' DA F 4 21 405 12 032 29 546 1 00 53 15 0
ATOM 23416 C4 ' DA F 4 2 453 9 968 30 836 1 00 54 66 c
ATOM 23417 C3 ' DA F 4 21 138 0 561 32 183 1 0 48 49 c
ATOM 23418 C2 ' DA F 4 22 119 9 771 33 047 1 00 48 52 c
ATOM 23419 P DA F 4 2 104 12 955 28 259 1 00 5 81 P
ATOM 23420 OP1 DA F 4 19 757 12 689 27 694 1 00 62 43 0
ATOM 23421 OF2 DA F 4 21 531 14 309 28 664 1 00 44 43 0
ATOM 23422 C ' DA F 4 20 906 10 714 29 618 1 00 53 31 c
ATOM 23423 04 ' DA F 4 22 900 9 937 30 828 1 00 52 48 0
ATOM 23424 03 ' DA F 4 19 794 0 264 32 552 1 00 54 52 0
ATOM 23425 CI ' DA F 4 23 352 9 71 9 32 152 1 00 46 32 c
ATOM 23426 9 DA F 4 24 313 10 753 32 491 1 00 46 78
ATOM 23427 C8 DA F 4 24 562 907 3 802 1 00 4 96 c
ATOM 23428 7 DA F 4 25 489 12 658 32 361 1 00 43 58
ATOM 23429 C DA F 4 25 852 11 945 33 502 1 00 38 49 c
ATOM 23430 C4 DA F 4 25 142 0 778 33 599 1 0 38 83 c
ATOM 23431 l DA F 4 26 892 11 281 35 506 1 00 44 8

ATOM 23432 C2 DA F 4 26 131 10 201 35 472 1 00 35 39 c



ATOM 23433 N 3 DA F 4 25..230 .,861 34..569 1 ,.00 37 ..65 N

ATOM 23434 C 6 DA F 4 26,,764 12. 203 34.,520 1 ,.00 40..16 C

ATOM 23435 N DA F 4 27 ..520 13.,287 34. 550 1 ,.00 34 ,.07 N

ATOM 23436 05 ' DA F 5 19..812 10.,386 35.,118 1 ,.00 57 ..75 O
ATOM 23437 C4 ' DA F 5 20.,395 8 .805 36.,770 1 ,.00 4 ..99 C

ATOM 23438 C3 ' DA F 5 1 ..887 9 .,743 37. 82 9 1 ,.00 47 ,.58 C
ATOM 23439 C2 ' DA F 5 21 ..046 9 .,720 38. 834 1 ,.00 47 ,.74 c
ATOM 23440 P DA F 5 19.,1 10. 990 33.,818 1 ,.00 57 ..73 P

ATOM 23441 OP1 DA F 5 17 ..700 10.,555 33.,751 1 ,.00 63..66 0

ATOM 23442 OF2 DA F 5 19..610 12.,366 33. 912 1 ,.00 42 ,.48 0
ATOM 23443 C ' DA F 5 19.,739 .007 .35.,438 1 ,.00 47 ..11 c
ATOM 23444 04 ' DA F 5 21..776 9 .,194 3 .,651 1 ,.00 40..28 0
ATOM 23445 03 ' DA F 5 18. 676 9 .,265 38. 381 1 ,.00 53 ,.66 0
ATOM 23446 CI ' DA F 5 22..261 .,616 37..912 1 ,.00 39..40 c
ATOM 23447 N 9 DA F 5 22.,989 10. 867 37.,716 1 ,.00 41 ..81 N

ATOM 23448 C8 DA F 5 .904 11 .,712 36. 634 1 ,.00 42 ,.42 c
ATOM 23449 7 DA F 5 23..680 12.,768 36.,721 1 ,.00 39..80

ATOM 23450 C DA F 5 24.,328 12 .606 37.,937 1 ,.00 38..57 C

ATOM 23451 C4 DA F 5 23..9 11 .,434 38. 563 1 ,.00 39,.67 C
ATOM 23452 l DA F 5 25..737 12.,929 39. 802 1 ,.00 44 ,.01 N

ATOM 23453 C2 DA F 5 25 .,241 1 .782 40.,282 1 ,.00 38..40 C
ATOM 234 54 N3 DA F 5 24..326 10.,972 39.,749 1 ,.00 34 ..28 N

ATOM 23455 C DA F 5 25..296 13.,375 38. 604 1 ,.00 41 ,.25 c
ATOM 23456 DA F 5 25.,798 14 .500 .38.,113 1 ,.00 38..4.1 N

ATOM 234 57 0 5 ' DG F 6 18.,455 10.,615 40 .,510 1 ,.00 56..24 O
ATOM 23458 C4 ' DG F 6 19. 587 10.,173 42 .540 1 ,.00 51 ,.45 C

ATOM 23459 C3 ' DG F 6 19.,132 11 .414 4.3.,259 1 ,.00 51 ..4.3 C
ATOM 23460 C2 ' DG F 6 20.,449 11 .886 43.,859 1 ,.00 .48 C

ATOM 23461 P DG F 6 17 .695 10.,270 39. 162 1 ,.00 63 ,.41 P

ATOM 23462 OP1 DG F 6 16.,514 .,445 39.,436 1 ,.00 65..82 O

ATOM 23463 OP2 DG F 6 17 .,622 11 .618 38.,552 1 ,.00 44 ..20 O
ATOM 23464 C5 ' DG F 6 18. 631 9 .,645 41 .494 1 ,.00 48,.86 c
ATOM 23465 0 ' DG F 6 20.,793 10.,619 41 .,896 1 ,.00 50..21 0
ATOM 23466 03 ' DG F 6 18.,205 1 .090 44 .,277 1 ,.00 62 ..65 0

ATOM 23467 CI ' DG F 6 21. 447 11 .,52 9 42 .765 1 ,.00 50,.04 c
ATOM 23468 DG F 6 21 .92 4 12.,687 42. 007 1 ,.00 44 ,.03 N

ATOM 23469 C8 DG F 6 21.,530 13. 075 40.,759 1 ,.00 39..96 C
ATOM 23470 7 DG F 6 22.,143 14 .,147 40 .,339 1 ,.00 44 ..62 N

ATOM 23471 C5 DG F 6 22 .998 14 .,493 4 .376 1 ,.00 4.1 ,.24 C

ATOM 23472 C4 DG F 6 22.,881 13. 604 42.,408 1 ,.00 41 ..62 C
ATOM 23473 N l DG F 6 24.,614 15. 517 42.,690 1 ,.00 42 .. 8 N

ATOM 23474 C2 DG F 6 24 .426 14 .,576 43. 664 1 ,.00 44 ,.10 C
ATOM 23475 N 3 DG F 6 23.,551 13.,589 43.,578 1 ,.00 43..22

ATOM 23476 C 6 DG F 6 23. 9 15. 558 41 .,485 1 ,.00 44 ..75 C
ATOM 23477 0 6 DG F 6 24. 169 16.,459 40. 663 1 ,.00 45,.12 O

ATOM 23478 2 DG F 6 25.,187 1 .,694 44 .,759 1 ,.00 44 ..86
ATOM 23479 05 ' DC F 7 18.,433 13. 178 45 .,745 1 ,.00 59..63 O

ATOM 23480 C4 ' DC F 7 1 .791 13.,917 47 .593 1 ,.00 56,.09 C
ATOM 23481 C3 ' DC F 7 19. 166 15.,286 4 7 ' .715 1 ,.00 57 ,.26 c
ATOM 23482 C2 ' DC F 7 20.,410 16. 165 47 .,837 1 ,.00 54 ..23 c
ATOM 23483 P DC F 7 17 .,358 12. ? 45.,000 1 ,.00 66..61 P

ATOM 23484 OF1 DC F 7 16. 519 11 .,602 46. 025 1 ,.00 72 ,.14 0
ATOM 23485 OP2 DC F 7 16.,789 13. 106 4.3.,94 9 1 ,.00 54 ..50 0

ATOM 23486 C 5 ' DC F 7 18.,886 12.,833 47 .,036 1 ,.00 53..94 c
ATOM 23487 04 ' DC F 7 20. 893 14 .,148 46. 691 1 ,.00 56 ,.23 0

ATOM 23488 03 ' DC F 7 18.,357 15. .367 48.,876 1 ,.00 61 ..97 0
ATOM 23489 CI ' DC F 7 21.,395 15. 458 46.,909 1 ,.00 55..75 c
ATOM 23490 N l DC F 7 .546 16.,131 45. 611 1 ,.00 49 ,.37 N

ATOM 23491 C2 DC F 7 22.,505 17 ..118 45.,473 1 ,.00 45..54 c
ATOM 23492 N 3 DC F 7 22.,650 17 .724 44 .,287 1 ,.00 43..75 N

ATOM 23493 C4 DC F 7 21. 863 17 .,389 43. 274 1 ,.00 4.3,.15 C

ATOM 23494 C5 DC F 7 20.,870 16.,381 43.,397 1 ,.00 42 ..47 c
ATOM 23495 C 6 DC F 7 20.,749 15. 782 44 .,573 1 ,.00 45..83 c



ATOM 2 3 4 6 0 2 DC F 7 2 3 2 0 4 1 7 4 1 0 4 6 4 3 7 1 0 0 5 0 9 6 O
ATOM 2 3 4 9 7 4 DC F 7 2 2 0 3 8 1 8 0 2 7 4 2 1 1 7 1 0 0 4 1 5 1 N
ATOM 2 3 4 9 8 0 5 ' DG F 8 1 8 2 8 9 7 8 3 9 4 9 3 7 7 1 0 4 7 1 8 O
ATOM 2 3 4 9 9 C4 ' DG F 8 2 0 0 5 4 1 8 9 8 8 5 0 5 2 2 1 0 0 4 8 3 c
ATOM 2 3 5 0 0 C3 ' DG F 8 4 4 3 2 0 3 8 0 4 4 1 0 0 4 7 8 7 c
ATOM 2 3 5 0 C2 ' DG F 8 2 0 6 1 2 1 1 9 0 4 9 852 1 0 4 7 9 9 c
ATOM 2 3 5 0 2 P DG F 1 7 3 4 2 1 602 4 9 0 4 8 1 0 0 3 8 0 P
ATOM 2 3 5 0 3 OP1 DG F 8 4 6 9 1 6 2 6 1 0 1 2 1 0 0 6 4 7 0
ATOM 2 3 5 0 4 OP2 DG F 8 1 7 7 3 1 6 9 1 2 4 7 7 2 4 1 0 0 5 8 5 1 0
ATOM 2 3 5 0 5 C5 ' DG F 8 1 9 0 6 0 1 7 8 4 6 5 0 552 1 0 0 4 7 2 c
ATOM 2 3 5 0 6 0 4 ' DG F 8 2 0 8 8 9 1 8 8 7 1 4 9 3 5 4 1 0 0 4 7 0 5 0
ATOM 2 3 5 0 7 0 3 ' DG F 8 1 9 0 7 3 2 0 8 3 4 5 1 6 9 7 1 0 0 4 9 7 9 0
ATOM 2 3 5 0 8 C ' DG F 8 3 2 6 2 0 1 6 0 4 8 952 1 0 0 4 7 8 c
ATOM 2 3 5 0 9 N9 DG F 8 2 1 0 3 6 2 0 3 1 4 4 7 5 2 8 1 0 0 4 7 0 9
ATOM 2 3 5 1 0 C8 DG F 8 2 0 1 3 6 1 9 582 4 6 7 8 0 1 0 0 4 6 2 4 c
ATOM 2 3 5 1 1 Ί DG F 8 2 0 0 8 9 9 9 3 8 4 5 5 2 4 1 0 4 4 7 8 N
ATOM 2 3 5 1 2 C5 DG F 8 2 1 0 2 5 2 0 9 7 3 4 5 4 3 5 1 0 0 4 1 3 6 c
ATOM 2 3 5 1 3 C4 DG F 8 2 6 0 2 2 5 4 6 6 1 0 0 4 4 7 2 c
ATOM 2 3 5 1 4 Nl DG F 8 3 1 2 2 6 7 4 4 4 6 6 2 1 0 3 8 7 9 N
ATOM 2 3 5 1 5 C2 DG F o 2 2 9 0 1 2 2 8 4 5 4 5 9 1 5 1 0 0 1 4 2 c
ATOM 2 3 5 1 6 3 DG F 8 2 2 5 4 5 2 2 1 4 0 4 6 9 6 6 1 0 0 4 4 2 4 N
ATOM 2 3 5 1 7 Co DG F 8 2 1 4 2 1 2 1 7 3 7 4 4 3 2 5 1 0 0 4 3 1 0 c
ATOM 2 3 5 1 8 0 DG F 8 2 1 0 0 1 2 1 6 6 9 4 3 1 5 9 1 0 0 2 6 5 0
ATOM 2 3 5 1 9 2 DG F 8 2 3 8 1 8 2 3 8 0 6 4 6 0 4 7 1 0 0 4 2 7 N
ATOM 2 352 0 0 5 ' DC F 9 1 8 6 0 4 2 3 2 9 5 5 1 3 9 0 1 0 0 4 8 4 5 O
ATOM 2 352 1 C4 ' DC F 9 2 0 2 3 2 2 5 0 7 0 5 4 3 3 1 0 0 4 8 3 7 C
ATOM 2 3522 C3 ' DC F 9 9 3 1 4 2 6 1 8 7 5 0 8 8 5 1 0 0 4 7 2 1 C
ATOM 2 352 3 C2 ' DC F 9 2 0 1 4 4 2 6 7 2 9 4 9 7 2 6 1 0 0 4 2 1 1 C
ATOM 2 352 4 P DC F 9 1 7 9 7 2 92 9 5 8 7 8 1 0 0 5 6 0 4 P
ATOM 2 352 5 OP1 DC F 9 1 7 6 5 8 2 1 9 7 0 5 3 3 2 9 1 0 0 6 7 0 9 O
ATOM 2 352 6 OP2 DC F 9 1 8 0 3 2 1 6 1 3 5 0 9 7 3 1 0 0 5 1 3 0 O
ATOM 2 352 7 C5 ' DC F 9 1 5 5 6 2 3 9 5 4 5 2 2 0 7 1 0 4 2 8 c
ATOM 2 352 8 0 4 ' DC F 9 2 0 8 6 7 2 4 5 0 9 5 0 2 6 0 1 0 0 4 7 1 7 0
ATOM 2 3 5 2 9 0 3 ' DC F 9 1 0 3 2 7 2 0 8 8 3 1 0 0 5 0 0 0
ATOM 2 3 5 3 0 CI ' DC F 9 2 0 8 2 2 2 5 4 4 9 4 9 1 8 7 1 0 4 7 5 2 c
ATOM 2 3 5 3 1 l DC F 9 2 0 1 0 4 2 4 8 4 2 4 8 0 3 4 1 0 0 4 0 9 2 N
ATOM 2 3 5 3 2 C2 DC F 9 2 0 3 7 5 2 5 2 9 9 4 6 7 5 3 1 0 0 3 C
ATOM 2 3 5 3 3 N3 DC F 9 1 9 7 1 6 2 4 7 5 9 4 5 7 1 2 1 0 0 3 8 6 1 N
ATOM 2 3 5 3 4 C4 DC F 9 1 8 802 2 3 8 0 5 4 5 92 2 1 0 0 4 4 7 C
ATOM 2 3 5 3 5 C DC F 9 8 4 9 5 2 3 3 3 9 4 7 2 3 0 1 0 0 4 1 3 9 C
ATOM 2 3 5 3 6 C6 DC F 9 1 9 1 6 7 2 3 8 7 8 4 8 2 4 8 1 0 0 4 2 1 4 C
ATOM 2 3 5 3 7 0 2 DC F 9 2 2 3 2 6 1 7 2 4 6 6 0 5 1 0 0 4 0 4 0
ATOM 2 3 5 3 8 N4 DC F 9 1 8 1 7 0 2 3 2 8 8 4 4 8 6 0 1 0 0 3 9 2 0
ATOM 2 3 5 3 9 0 5 ' DA F 1 0 1 8 2 9 9 2 9 1 9 4 5 0 4 6 8 1 0 0 4 1 8 7 0
ATOM 2 3 5 4 0 C4 ' DA F 0 1 7 3 1 3 0 5 3 8 4 9 1 3 3 1 0 4 2 4 7 c
ATOM 2 3 5 4 1 C3 ' DA F 1 0 1 8 632 3 1 3 5 5 4 8 5 2 0 1 0 0 4 2 3 1 c
ATOM 2 3 5 4 2 C2 ' DA F 1 0 8 9 7 3 2 4 7 0 2 7 1 0 0 4 6 3 c
ATOM 2 3 5 4 3 P DA F 0 1 7 9 4 2 8 3 1 5 5 1 7 2 5 1 0 4 8 2 8 P
ATOM 2 3 5 4 4 OF1 DA F 1 0 1 8 0 2 6 2 9 2 5 1 5 2 8 6 7 1 0 0 4 4 8 9 0
ATOM 2 3 5 4 5 OP2 DA F 1 0 6 7 4 2 7 5 6 6 4 4 1 0 0 4 4 4 7 0
ATOM 2 3 5 4 6 C5 ' DA F 1 0 1 9 4 2 3 3 0 0 3 4 5 0 5 1 1 0 0 4 2 1 2 c
ATOM 2 3 5 4 7 0 4 ' DA F 1 0 1 9 8 4 6 2 9 4 0 7 4 8 2 3 8 1 0 0 4 9 2 8 0
ATOM 2 3 5 4 8 0 3 ' DA F 1 0 8 7 4 1 3 2 7 7 4 8 9 4 9 1 0 0 0 3 6 0
ATOM 2 3 5 4 9 CI ' DA F 1 0 1 9 5 4 7 2 9 8 1 4 6 92 6 1 0 0 4 1 4 7 c
ATOM 2 3 5 5 0 DA F 0 1 8 6 8 3 2 8 8 2 4 4 6 3 0 0 1 0 0 3 9 N
ATOM 2 3 5 1 C8 DA F 1 0 7 9 7 2 2 7 8 3 4 4 6 9 1 0 1 0 0 4 2 5 0 c
ATOM 2 3 5 5 2 7 DA F 1 0 1 7 2 5 8 2 7 0 2 4 6 0 6 8 1 0 0 4 6 5 0 N
ATOM 2 3 5 5 3 C5 DA F 0 1 7 5 2 2 2 7 6 5 3 4 4 8 2 2 1 0 0 4 4 1 8 c
ATOM 2 3 5 5 4 C4 DA F 1 0 1 8 3 9 5 2 8 7 2 0 4 4 9 5 5 1 0 0 4 1 4 6 c
ATOM 2 3 5 5 5 Nl DA F 1 0 1 7 5 7 2 2 8 0 9 5 4 2 5 1 0 1 0 0 4 6 4 8 N
ATOM 2 3 5 5 C2 DA F 0 1 8 4 0 6 2 9 0 9 1 4 2 8 0 3 1 0 4 6 0 8 C
ATOM 2 3 5 5 7 3 DA F 1 0 1 8 8 7 5 2 9 4 8 0 4 3 982 1 0 0 4 3 0 1
ATOM 2 3 5 5 8 C6 DA F 1 0 7 0 9 7 2 7 3 3 4 4 3 502 1 0 0 4 8 2 3 C



ATOM 23559 N6 DA F 10 16 249 26 332 43 188 1 00 43 3

ATOM 23560 05 ' DC F 11 17 281 33 890 47 217 1 00 49 91 O
ATOM 2356 C4 ' DC F 11 17 848 34 600 45 001 1 0 57 C
ATOM 23562 C3 ' DC F 11 16 483 35 183 44 649 1 00 49 73 c
ATOM 23563 C2 ' DC F 1 063 34 364 43 433 1 00 53 33 c
ATOM 23564 P DC F 11 17 495 33 743 48 778 1 0 55 5 P
ATOM 23565 OF1 DC F 11 18 017 3 036 49 259 1 00 56 8 0
ATOM 23566 OP2 DC F 1 288 33 078 49 297 1 00 56 3 0
ATOM 23567 C5 ' DC F 11 18 208 3 6 1 46 464 1 00 57 86 c
ATOM 23568 04 ' DC F 11 1 765 33 225 44 613 1 00 49 37 0
ATOM 23569 03 ' DC F 11 16 610 36 560 44 292 1 00 5 92 0
ATOM 23570 CI ' DC F 11 1 960 33 122 43 471 1 00 50 47 c
ATOM 23571 DC F 16 170 3 898 43 562 1 00 46 38
ATOM 23572 C2 DC F 11 15 625 31 364 42 400 1 00 48 89 c
ATOM 23573 3 DC F 11 14 862 30 261 42 487 1 00 46 42
ATOM 23574 C DC F 11 14 628 29 715 43 668 1 0 49 36 c
ATOM 23575 C5 DC F 11 15 154 30 272 44 878 1 00 46 20 c
ATOM 23576 C6 DC F 1 9 3 352 44 775 1 00 4 39 c
ATOM 23577 02 DC F 11 1 859 31 914 41 3 1 0 51 46 0
ATOM 23578 4 DC F 11 13 875 28 613 43 699 1 00 0 23
ATOM 23579 05 ' DC F 12 4 600 37 012 42 785 1 00 57 0
ATOM 23580 C4 ' DC F 12 1 341 36 613 40 473 1 00 63 22 c
ATOM 23581 C3 ' DC F 12 12 861 36 948 40 485 1 00 0 88 c
ATOM 23582 C2 ' DC F 12 12 294 3 801 39 651 1 00 34 c
ATOM 23583 P DC F 12 15 300 37 495 44 121 1 00 69 03 P
ATOM 23584 OP1 DC F 2 1 765 38 889 43 988 1 00 67 25 0
ATOM 23585 OP2 DC F 1 14 297 37 125 45 136 1 00 64 15 0
ATOM 23586 C5 ' DC F 12 1 171 37 265 1 555 1 00 56 50 c
ATOM 23587 04 ' DC F 2 14 348 3 194 40 650 1 00 2 0 0
ATOM 23588 03 ' DC F 12 12 646 38 198 39 844 1 00 72 91 0
ATOM 23589 CI ' DC F 12 13 276 3 657 39 914 1 00 55 76 c
ATOM 23590 l DC F 12 1 688 33 572 40 681 1 0 51 0

ATOM 23591 C2 DC F 12 11 876 32 670 40 031 1 00 58 43 c
ATOM 23592 3 DC F 12 329 3 652 40 734 1 00 53 67

ATOM 23593 C DC F 12 11 574 31 537 42 030 1 0 50 76 c
ATOM 23594 C DC F 12 12 401 32 462 42 720 1 00 0 11 c
ATOM 23595 C6 DC F 12 2 937 33 457 42 009 1 00 52 c
ATOM 23596 02 DC F 12 11 675 32 822 38 817 1 00 62 1 0
ATOM 23597 DC F 2 1 010 30 522 42 682 1 00 2 75
ATOM 23598 0 ' DC F 13 10 213 38 172 39 134 1 00 66 35 0
ATOM 23599 C4 ' DC F 13 9 523 36 964 37 159 1 00 71 91 c
ATOM 23600 C3 ' DC F 3 8 072 37 213 37 506 1 00 78 38 c
ATOM 23601 C2 ' DC F 13 7 457 35 817 37 349 1 00 75 88 c
ATOM 23602 P DC F 13 11 259 39 002 40 024 1 00 75 86 P
ATOM 23603 O DC F 13 11 510 40 310 39 383 1 0 69 16 0
ATOM 23604 OP2 DC F 13 10 885 38 961 41 465 1 00 33 0
ATOM 23605 C5 ' DC F 13 0 502 37 947 37 761 1 00 64 0 c
ATOM 23606 04 ' DC F 13 9 807 35 634 37 642 1 0 75 1 0
ATOM 23607 03 ' DC F 13 7 520 38 145 36 566 1 00 88 18 0
ATOM 23608 C ' DC F 13 8 604 34 893 37 766 1 00 7 0 c
ATOM 23609 Ml DC F 13 8 508 3 368 39 186 1 00 70 3

ATOM 23610 C2 DC F 13 7 812 33 191 39 432 1 00 4 03 c
ATOM 23611 02 DC F 13 7 266 3 615 38 487 1 00 3 39 0
ATOM 23612 3 DC F 13 7 741 32 722 40 703 1 00 61 02

ATOM 23613 C4 DC F 3 8 347 33 383 4 695 1 00 70 c
ATOM 23614 DC F 13 8 252 3 882 42 927 1 00 49 N
ATOM 23615 C DC F 13 9 079 3 579 1 466 1 00 55 72 c
ATOM 23616 C DC F 3 9 130 3 035 40 212 1 00 64 02 c
ATOM 23617 05 ' DA F 1 5 052 38 327 37 039 1 00 8 83 0
ATOM 23618 C4 ' DA F 1 3 476 36 674 36 257 1 00 87 96 c
ATOM 23619 C3 ' DA F 14 2 450 37 479 37 072 1 0 90 40 c
ATOM 23620 C2 ' DA F 1 2 539 36 878 38 461 1 00 83 55 c
ATOM 23621 P DA F 14 6 388 39 204 37 007 1 00 7 39 P



ATOM 2 3 622 OP1 DA F 1 6 .. 2 9 5 4 0 .. 2 1 1 3 5 .. 92 5 1 ,. 0 0 9 1 .. 7 0 O
ATOM 2 3 6 2 3 OP2 DA F 1 4 ., 6 5 5 3 9 .. 6 6 1 3 8 ., 3 8 9 1 ,. 0 0 9 3 .. 7 4 O
ATOM 2 3 6 2 4 C5 ' DA F 4 4 .. 7 3 4 .3 7 ,, 4 5 4 3 5 . 9 4 1 1 ,. 0 0 8 5 ,. 9 7 C
ATOM 2 3 6 2 5 0 ' DA F 1 3 .. 8 1 9 3 5 . 5 1 1 3 7 . 0 6 5 1 ,. 0 0 8 2 .. 1 0 O
ATOM 2 3 6 2 6 0 3 ' DA F 1 4 ,, 1 3 1 3 7 . 3 6 2 3 6 ., 5 3 8 1 ,. 0 0 9 0 .. 0 0 O
ATOM 2 3 6 2 7 CI ' DA F 4 2 .. 9 4 0 .3 5 ., 4 4 1 3 8 . 1 6 0 1 ,. 0 0 8 2 ,. 3 6 C
ATOM 2 3 6 2 8 DA F 1 4 3 .. 6 0 9 3 4 ., 8 4 2 3 9 .. 2 9 9 1 ,. 0 0 7 5 ,. 5 7 N
ATOM 2 3 6 2 9 C8 DA F 1 4 4 ,, 6 9 3 5 . 3 9 5 4 0 ., 0 3 2 1 ,. 0 0 7 1 .. 3 .3 C
ATOM 2 3 6 3 0 7 DA F 1 4 4 .. 9 8 8 3 4 . 6 6 2 4 1 . 0 5 4 1 ,. 0 0 7 1 .. 0
ATOM 2 3 6 3 1 C DA F 1 4 4 .. 1 4 2 3 3 ., 5 7 1 4 1 . 0 0 4 1 ,. 0 0 6 7 ,. 8 5 c
ATOM 2 3 6 3 2 C4 DA F 1 4 3 ,, 2 7 5 3 3 . 6 6 9 .3 9 ., 9 3 5 1 ,. 0 0 7 3 .. 0 2 c
ATOM 2 3 6 3 3 Ml DA F 1 4 3 . 0 7 6 3 1 . 5 3 3 4 1 . 4 9 4 1 ,. 0 0 6 9 .. 2 5
ATOM 2 3 6 3 4 C2 DA F 4 2 . 2 9 6 3 .1 ., 7 6 1 4 0 . 4 3 1 1 ,. 0 0 6 8 ,. 6 9 c
ATOM 2 3 6 3 5 N3 DA F 1 2 . 3 1 8 3 2 .. 7 9 0 3 9 . 5 8 7 1 ,. 0 0 7 0 .. 6 7 N
ATOM 2 3 6 3 6 C6 DA F 1 4 4 ., 0 2 6 3 2 .. 4 3 9 4 1 ., 8 1 2 1 ,. 0 0 6 7 .. 2 1 C
ATOM 2 3 6 3 7 6 DA F 1 4 4 . 8 1 .32 ., 2 2 0 4 2 . 8 7 0 1 ,. 0 0 6 9 ,. 9 8
ATOM 2 3 6 3 8 0 5 ' DA F 1 5 -- 0 . 9 3 1 3 7 . 5 8 7 3 7 . 9 9 5 1 ,. 0 0 8 5 .. 0 1 O
ATOM 2 3 6 3 9 C4 ' DA F 1 - 2 ,, 6 0 8 3 5 . 9 0 9 3 8 ., 4 5 7 1 ,. 0 0 8 5 .. 7 C
ATOM 2 3 6 4 0 C3 ' DA F 1 5 - 3 . 0 4 6 .3 6 ., 4 2 1 3 . 8 5 1 ,. 0 0 8 2 ,. 0 c
ATOM 2 3 6 4 1 C2 ' DA F 1 -- 3 . 0 5 5 3 5 ., 1 2 1 4 0 . 6 0 9 1 ,. 0 0 8 1 ,. 5 2 c
ATOM 2 3 6 4 2 P DA F 1 0 ,, 0 0 6 3 8 . 4 5 3 6 ., 9 9 8 1 ,. 0 0 9 2 .. 5 P
ATOM 2 3 6 4 3 OP1 DA F 1 5 - 0 . 7 6 7 3 8 . 7 5 0 3 5 . 7 7 9 1 ,. 0 0 9 6 .. 5 8 0
ATOM 2 3 6 4 4 OF2 DA F 1 5 0 . 6 6 9 3 9 ., 4 7 5 3 7 . 7 9 8 1 ,. 0 0 8 1 ,. 5 5 0
ATOM 2 3 6 4 5 C ' DA F 1 - 2 ,, 0 8 9 3 6 . 9 5 7 .3 7 ., 4 9 3 1 ,. 0 0 8 4 .. 9 6 c
ATOM 2 3 6 4 6 0 4 ' DA F 1 5 - 1 . 5 6 1 3 4 . 9 6 3 3 8 . 7 6 6 1 ,. 0 0 8 3 .. 9 6 0
ATOM 2 3 6 4 7 0 3 ' DA F 5 - 4 . 3 4 9 3 6 ., 9 9 4 3 9 . 7 2 6 1 ,. 0 0 8 5 ,. 9 9 0
ATOM 2 3 6 4 8 CI ' DA F 1 - 1 ,, 8 0 5 3 4 . 4 8 4 0 ., 0 5 6 1 ,. 0 0 8 0 .. 6 8 c
ATOM 2 3 6 4 9 9 DA F 1 5 - 0 ., 62 7 3 4 . 6 3 4 4 0 ., 8 7 9 1 ,. 0 0 75 .. 4 6 N
ATOM 2 3 6 5 0 C8 DA F 5 0 . 3 6 0 3 5 ., 5 6 0 4 0 . 6 8 3 1 ,. 0 0 7 4 ,. 0 8 c
ATOM 2 3 6 5 1 7 DA F 1 5 1 . 2 9 6 3 5 . 5 3 5 4 1 . 602 1 ,. 0 0 7 3 .. 1 3 N
ATOM 2 3 6 5 2 C DA F 1 5 0 ,, 8 9 4 3 4 . 5 2 2 4 2 ., 4 5 8 1 ,. 0 0 7 2 .. 2 0 C
ATOM 2 3 6 5 3 C4 DA F 1 5 - 0 . 2 9 4 .3 .3 ., 9 5 9 4 2 . 0 3 0 1 ,. 0 0 7 4 ,. 5 2 C
ATOM 2 3 6 5 4 Nl DA F 1 5 0 . 8 0 0 3 2 . 9 8 6 4 4 . 2 4 4 1 ,. 0 0 7 1 .. 5 4 N
ATOM 2 3 6 5 5 C2 DA F 1 - 0 ., 3 4 6 3 2 . 5 4 0 4 .3 ., 7 1 ,. 0 0 7 1 .. 1 6 C
ATOM 2 3 6 5 6 3 DA F 1 5 - 0 . 9 7 5 .32 ., 9 5 7 4 2 . 6 1 5 1 ,. 0 0 7 2 ,. 4 1
ATOM 2 3 6 5 7 C DA F 1 5 1 . 4 5 7 3 3 ., 9 9 6 4 3 . 6 3 1 1 ,. 0 0 7 0 ,. 2 9 c
ATOM 2 3 6 5 8 6 DA F 1 2 ,, 5 9 3 3 4 . 4 4 7 4 4 ., 1 6 2 1 ,. 0 0 7 0 .. 5 N
ATOM 2 3 6 5 9 0 5 ' DT F 1 6 - 5 . 1 4 4 3 7 . 2 4 2 4 2 . 1 1 1 1 ,. 0 0 7 5 .. 8 4 O
ATOM 2 3 6 6 0 C4 ' DT F - 6 . 2 3 2 3 5 ., 5 2 7 4 3 . 4 3 0 1 ,. 0 0 7 7 ,. 9 0 C
ATOM 2 3 6 6 1 C3 ' T F 1 6 - 6 ,, 0 9 7 3 6 . 4 0 4 4 4 ., 6 6 4 1 ,. 0 0 8 0 .. 5 7 C
ATOM 2 3 6 62 C2 ' DT F 1 6 - 5 ., 7 5 7 3 5 . 3 5 0 4 5 ., 7 0 5 1 ,. 0 0 7 7 .. 0 0 C
ATOM 2 3 6 6 3 P DT F - 4 . 852 3 8 ., 0 9 1 4 0 . 7 9 2 1 ,. 0 0 7 7 ,. 3 9 P
ATOM 2 3 6 6 4 OP1 DT F 1 -- 6 . 1 6 0 3 8 .. 5 7 1 4 0 . 2 8 6 1 ,. 0 0 8 8 .. 3 3 0
ATOM 2 3 6 6 5 OP2 DT F 1 6 - 3 ., 7 6 7 3 9 .. 0 6 9 4 1 ., 0 4 2 1 ,. 0 0 75 .. 5 3 0
ATOM 2 3 6 6 6 C5 ' DT F 1 6 - 6 . 1 5 0 .3 6 ., 2 4 6 4 2 . 0 9 4 1 ,. 0 0 7 2 ,. 7 9 c
ATOM 2 3 6 6 7 0 ' DT F 1 -- 5 . 1 2 1 3 4 . 5 9 8 4 3 . 5 6 0 1 ,. 0 0 8 4 .. 2 7 0
ATOM 2 3 6 6 8 0 3 ' DT F 1 6 - 7 ,, 3 1 2 3 7 . 0 9 2 4 4 ., 9 6 6 1 ,. 0 0 8 7 .. 3 .3 0
ATOM 2 3 6 6 9 CI ' DT F 1 6 - 4 . 7 1 9 .3 4 ., 5 4 2 4 4 . 9 3 0 1 ,. 0 0 8 2 ,. 3 2 c
ATOM 2 3 6 7 0 l DT F 1 -- 3 . 3 2 5 3 5 ., 1 0 5 4 5 . 0 7 6 1 ,. 0 0 7 2 ,. 8 5 N
ATOM 2 3 6 7 1 C2 DT F 1 6 - 2 ,, 5 9 7 3 4 . 7 9 2 4 6 ., 2 0 0 1 ,. 0 0 7 3 .. 0 4 C
ATOM 2 3 6 7 2 3 DT F 1 6 - 1 . 3 5 7 3 5 . 3 6 6 4 6 . 2 4 8 1 ,. 0 0 7 1 .. 2 1
ATOM 2 3 6 7 3 C4 DT F 1 -- 0 . 7 8 7 3 6 ., 2 0 7 4 5 . 3 1 5 1 ,. 0 0 6 9 ,, 2 2 c
ATOM 2 3 6 7 4 C T F 1 6 - 1 ,, 5 9 8 3 6 . 502 4 4 ., 1 7 1 1 ,. 0 0 7 1 .. 0 2 C
ATOM 2 3 6 7 5 Co DT F 1 6 - 2 . 8 1 6 3 5 . 9 4 8 4 4 . 1 0 4 1 ,. 0 0 7 1 .. 8 5 C
ATOM 2 3 6 7 6 0 2 DT F - 3 . 0 0 3 4 ., 0 5 4 4 7 . 0 8 8 1 ,. 0 0 7 .1 ,. 9 6 O
ATOM 2 3 6 7 7 0 4 T F 1 6 0 ,, 3 3 1 3 6 . 6 7 4 4 5 ., 4 5 1 1 ,. 0 0 7 3 .. 5 2 O
ATOM 2 3 6 7 8 C7 DT F 1 6 - 1 ., 0 7 5 3 7 . 4 1 4 4 3 ., 0 9 8 1 ,. 0 0 7 0 .. 8 4 C
ATOM 2 3 6 7 9 P DT F 7 - 7 . 2 5 2 3 8 ., 5 7 3 4 5 . 6 0 1 1 ,. 0 0 8 4 ,. 8 3 P
ATOM 2 3 6 8 0 OP1 DT F 1 7 -- 6 . 0 5 4 3 9 . 2 4 9 4 5 . 0 5 6 1 ,. 0 0 8 4 .. 1 0 0
ATOM 2 3 6 8 1 OP2 DT F 1 7 - 8 ., 5 8 1 3 9 . 2 0 4 4 5 ., 4 2 1 1 ,. 0 0 8 4 .. 1 0 0
ATOM 2 3 6 8 2 0 5 ' DT F 1 7 - 7 . 0 1 2 .3 8 ., 3 1 5 4 7 . 1 5 7 1 ,. 0 0 7 .3 ,. 0 0
ATOM 2 3 6 8 3 0 3 ' DT F 1 7 -- 7 . 8 8 6 3 8 . 8 8 5 5 0 .. 7 6 6 1 ,. 0 0 8 0 .. 4 1 0
ATOM 2 3 6 8 4 C ' DT F 1 7 - 5 ,, 1 0 4 3 6 . 6 0 0 5 0 ., 0 6 1 1 ,. 0 0 7 6 .. 4 .3 c



ATOM 23685 C2 ' DT F 17 --5 791 37 60 51 001 1 00 76 07 c
ATOM 23686 C3 ' DT F 17 -6 774 38 296 50 055 1 00 76 c
ATOM 23687 C4 ' DT F 7 -7 242 .37 107 49 222 1 0 81 96 c
ATOM 23688 C5 ' DT F 17 --7 856 37 450 47 873 1 00 73 06 c
ATOM 23689 04 ' DT F 17 -6 038 36 303 49 032 1 00 77 08 0

ATOM 23690 l DT F 7 -3 830 .37 151 49 453 1 0 75 25
ATOM 23691 C2 DT F 17 --2 645 37 Oil 50 147 1 00 70 20 c
ATOM 23692 3 DT F 17 -.1 550 37 569 49 540 1 00 20 N
ATOM 23693 C DT F 17 -1 519 38 238 48 332 1 00 70 23 C
ATOM 23694 C DT F 17 --2 792 38 356 47 651 1 00 69 28 c
ATOM 23695 C T F 17 -3 876 37 8.19 48 239 1 00 90 C
ATOM 23696 02 DT F 17 -2 565 36 430 51 212 1 00 69 47 0
ATOM 23697 04 DT F 7 -0 481 38 697 47 866 1 00 74 2 0
ATOM 23698 C7 DT F 17 -- 2 877 39 063 46 328 1 00 67 42 c
ATOM 23699 P DT F 18 898 40 450 51 179 1 00 76 25 P
ATOM 23700 O DT F 8 -9 2.11 40 667 51 824 1 0 88 44 0
ATOM 23701 OP2 DT F 18 --7 525 1 307 50 028 1 00 70 66 0
ATOM 23702 05 ' DT F 18 -6 747 40 586 2 284 1 00 68 29 0
ATOM 23703 C5 ' DT F 8 -6 857 .3 9 892 53 497 1 0 70 66 c
ATOM 23704 C4 ' DT F --5 577 39 998 54 302 1 00 70 71 c
ATOM 23705 04 ' DT F 18 -4 524 39 206 5.3 684 1 00 79 76 0
ATOM 23706 C3 ' DT F 18 -4 964 41 380 54 382 1 00 8 39 c
ATOM 23707 03 ' DT F 18 --5 664 42 208 55 303 1 00 70 95 0
ATOM 23708 C2 ' T F 18 -3 566 41 0.15 54 876 1 00 68 90 c
ATOM 23709 CI ' DT F 18 -3 261 39 796 53 988 1 00 70 96 c
ATOM 23710 K DT F 8 -2 542 40 180 52 700 1 00 6 8

ATOM 23711 C2 T F 18 -1 165 40 169 52 674 1 00 67 14 c
ATOM 23712 3 DT F 18 -0 614 40 579 51 491 1 00 64 49
ATOM 23713 C4 DT F 8 -1 277 4.1 001 50 361 1 00 68 1 c
ATOM 23714 C5 DT F 18 -- 2 717 1 013 50 459 1 00 8 c
ATOM 23715 C6 DT F 18 -3 270 40 609 51 607 1 00 6 3 c
ATOM 23716 02 DT F 8 -0 476 .3 9 813 53 625 1 0 67 36 0
ATOM 23717 04 DT F 18 --0 684 1 345 49 347 1 00 68 19 0
ATOM 23718 C7 DT F 18 -3 553 4 457 49 299 1 00 57 9.1 c
ATOM 23719 P DC F 9 -5 544 43 809 5 187 1 0 70 57 P
ATOM 23720 OF1 DC F 19 --6 582 44 387 56 065 1 00 81 4 0
ATOM 23721 OP2 DC F 1 -5 518 44 247 5.3 776 1 00 69 0
ATOM 23722 05 ' DC F 19 -4 119 44 101 55 836 1 00 58 15 0
ATOM 23723 C5 ' DC F -3 296 45 091 55 285 1 00 55 5 c
ATOM 23724 C4 ' DC F 1 -1 891 44 965 55 832 1 00 3 89 c
ATOM 23725 04 ' DC F 19 -1 229 43 787 55 259 1 00 82 0
ATOM 23726 C3 ' DC F -0 991 46 127 55 491 1 00 64 58 c
ATOM 23727 03 ' DC F 19 --1 095 47 119 56 485 1 00 62 39 0
ATOM 23728 C2 ' DC F 19 0 388 45 470 55 467 1 00 1 c
ATOM 23729 CI ' DC F 9 0 066 44 138 54 801 1 0 63 73 c
ATOM 23730 l DC F 19 0 0 0 44 206 53 282 1 00 5 29
ATOM 23731 C2 DC F 19 1 264 44 295 2 561 1 00 63 88 c
ATOM 23732 3 DC F 9 1 2.18 44 365 51 208 1 0 68 1
ATOM 23733 C4 DC F 19 0 046 44 340 50 571 1 00 69 38 c
ATOM 23734 C DC F 1 -.1 195 44 249 5.1 278 1 00 68 4.3 c
ATOM 23735 Co DC F 19 -1 145 44 180 52 615 1 00 64 37 c
ATOM 23736 02 DC F 19 2 340 44 322 53 166 1 00 58 88 0
ATOM 23737 DC F 1 0 063 44 4.12 49 238 1 00 64 31 N
ATOM 23738 05 ' DC F 20 0 798 48 634 55 803 1 00 65 56 0
ATOM 23739 C4 ' DC F 20 3 169 48 768 56 377 1 00 64 07 c
ATOM 23740 C3 ' DC F 20 3 471 50 066 55 635 1 00 3 25 c
ATOM 23741 C2 ' DC F 20 4 631 49 658 54 746 1 00 3 66 c
ATOM 23742 P DC F 20 -0 790 48 636 56 097 1 00 62 64 P
ATOM 23743 OP1 DC F 20 --1 037 49 473 57 289 1 00 67 96 0
ATOM 237 OP2 DC F 20 -1 487 48 913 54 825 1 00 3 76 0
ATOM 23745 C5 ' DC F 20 1 736 48 619 56 886 1 0 60 12 c
ATOM 23746 04 ' DC F 20 3 471 47 705 55 428 1 00 58 83 0
ATOM 23747 03 ' DC F 20 3 872 5 069 56 546 1 00 65 04 0



ATOM 237 8 CI ' DC F 20 4 ..278 48..211 54..391 1 ..00 57 ..63 c
ATOM 23749 l DC F 20 3 ..548 48..087 53..133 1 ,.00 58,.52

ATOM 23750 C2 DC F 20 4 .,201 48..3 2 51.,931 ..00 6.3..12 C

ATOM 23751 N 3 DC F 20 3 ..516 48..24 3 50..776 1 ..00 65..41

ATOM 23752 C4 DC F 20 2 ,.246 47 .,859 50,.786 1 ,,00 63,,29 C

ATOM 23753 C5 DC F 20 1 .,559 47 ..564 52. 002 ..00 62 ..40 C
ATOM 23754 C DC F 20 2 ..245 47 ..689 53..142 1 ,.00 62 ..'76 c
ATOM 23755 02 DC F 20 5 ,.390 48.,709 5 ,.949 1 ,,00 62 ,,36 0

ATOM 23756 4 DC F 20 1 ..622 47 ..757 49..607 1 ,.00 63..79

TER

HETATM2 37 7 O HOH S 3 28..258 -10.,786 .3 6 ..710 1 ,.00 49 ..68 0

HETATM2 37 8 0 O S 5 52..598 29..337 31..629 1 ,.00 44 ..36 0

HETATM2 375 0 HOH S 8 20.,912 -0,.705 37.,229 1 ,.00 0 .62 0
HETATM2 3760 0 HOH S 12 -2 6 ..744 77 ..531 -13..678 1 ..00 52 ..18 0

HETATM2 3761 0 HOH 16 18..633 24 ..061 39..010 1 ,.00 56,.87 0
HETATM2 37 62 0 HOH S 7 43.,996 .34..071 29.,891 1 ..00 44 ..67 0

HETATM2 37 3 0 HOH s 19 26..844 6 ..726 27..881 1 ..00 47 ..77 0
HETATM2 37 0 HOH 22 - ,.897 90. 858 -12,.266 1 ,,00 4 ,,90 0

HETATM2 3765 0 HOH S 24 -5.,108 98..270 -13.,.393 1 ..00 59..1 0

HETATM2 37 0 HOH s 2 6 --2 5 ..174 91..323 -4 ..262 1 ,.00 39..06 0
HETATM2 37 7 0 HOH 28 23,.944 0 .,3 7 42,.413 1 ,,00 47 ,,34 0
HETATM2 37 8 0 HOH s 2 9 49..118 30..034 32..173 1 ,.00 46..34 0

HETATM2 37 0 HOH s 30 --9..681 97..24 5 -9..548 1 ,.00 39..58 0
HETATM2 3770 0 HOH s 31 24..274 3 .,908 29..296 1 ,.00 46. 04 0

HETATM2 3771 0 HOH s 34 22..123 23..201 38..032 1 ,.00 55..73 0
HETATM2 3772 0 HOH s 49 27 .,84 7 30,.581 29.,661 1 ,.00 47 .72 0

HETATM2 3773 0 HOH s 58 17 ..600 27 .,178 62..121 1 ,.00 53. 78 0
HETATM2 377 0 HOH 63 24..402 21 ..173 39..663 1 ,.00 38,.04 0

HETATM2 3775 0 HOH s 66 20.,436 88,.920 -50.,935 1 ,.00 51 .17 0
HETATM2 3776 0 HOH s 83 15..057 63..506 46..203 1 ..00 5 ..19 0

HETATM2 3' 77 0 HOH 84 --11 ..677 53..438 -2 3 ..776 1 ,.00 56,.42 0

HETATM2 3778 0 HOH S 85 -1 .,.355 70.. 085 -13.,656 1 ..00 71 ..89 0

HETATM2 3779 0 HOH S 86 -3 9 ..078 55..902 -2 7 ..104 1 ..00 73..87 0
HETATM2 3780 0 HOH 87 -12,. 500 80.,709 4 ,.150 1 ,,00 58,,06 0

HETATM2 3781 0 HOH S 88 -5.,235 115..444 -11 .,711 1 ..00 61 ..83 0
HETATM2 3782 0 HOH s 89 -5..307 114 ..195 -6..818 1 ,.00 50..26 0
HETATM2 3783 0 HOH 0 0 ,.014 110.,207 . ,.744 1 ,,00 74 ,,93 0
HETATM2 3784 0 HOH s 91 -16..938 116..582 -12..733 1 ,.00 38..02 0

HETATM2 3785 0 HOH s 92 -24 .,198 122,.431 -18.,017 1 ,.00 43 .60 0

HETATM2 3786 0 HOH s 3 -22..551 121.,930 -15..210 1 ,.00 42 ..18 0
HETATM2 3'787 0 HOH 4 -22..832 116..900 -22..076 1 ,.00 33,.71 0

HETATM2 3788 0 HOH s 95 -16.,276 118,.948 -24 .,048 1 ,.00 42 .23 0
HETATM2 3789 0 HOH s 96 -7 ..52 9 117 ..399 -24..460 1 ..00 5 ..18 0

HETATM2 3'790 0 HOH 7 -3..004 102..312 -2 7 ..221 1 ,.00 51 ,.81 0

HETATM2 37 91 0 HOH S 98 -2 5 .,937 112..773 -2 8 .,012 1 ..00 4.3..62 0

HETATM2 3792 0 HOH S 99 -31..786 12 0 ..707 -21..586 1 ..00 44 ..43 0
HETATM2 3793 0 HOH 100 -29,.993 122 .,705 - ,.294 1 ,,00 36,,89 0

HETATM2 37 94 0 HOH S 102 -13.,125 100..496 -15.,326 1 ..00 35..52 0

HETATM2 37 95 0 HOH s 103 -17 ..536 94..769 -21 ..737 1 ,.00 41 ..03 0

HETATM2 3796 0 HOH 104 -15,.396 95.,088 - ,.009 1 ,,00 46,,13 0
HETATM2 37 97 0 HOH s 105 -10..516 97..199 -19..846 1 ,.00 36..06 0

HETATM2 37 98 0 HOH s 106 -6..613 94..605 -19..389 1 ,.00 55..42 0
HETATM2 3799 0 HOH s 107 - 7 ..725 96. -15..125 1 ,.00 44 ..51 0

HETATM2 3800 0 HOH s 108 -16.. 802 85..471 -12..906 1 ,.00 50..83 0

HETATM2 3801 0 HOH s 109 -14 .,860 10 6 ,.226 -25.,142 1 ,.00 37 .21 0

HETATM2 3802 0 HOH s 10 -12..684 105.,000 -2 5 ..088 1 ,.00 34 ..34 0
HETATM2 3803 0 HOH 111 -5..064 Ill ..567 -4 6 ..540 1 ,.00 70..85 0

HETATM2 3804 0 HOH s 112 -18.,884 105,.302 -26.,112 1 ,.00 45 .87 0
HETATM2 3805 0 HOH s 113 16..417 79..779 -72..486 1 ..00 73..75 0

HETATM2 3806 0 HOH 114 2 ..632 2 ..459 -58..182 1 ,.00 65,.38 0
HETATM2 3807 0 HOH S 1 5 51.,072 .3..945 29.,467 1 ..00 48..41 0

HETATM2 3808 0 HOH S 116 41 ..217 21..541 14 ..226 1 ..00 66..44 0

HETATM2 3809 0 HOH 17 24,.484 -4 .,498 29,.329 1 ,,00 64 ,,75 0



ETAT 2 3 1 0 0 O S 1 1 8 2 8 .. 32 8 - 1 . 7 7 2 1 9 . 3 4 5 1 .. 0 0 4 4 .. 3 0 O

HETATM2 3 8 1 1 0 I-IOH 1 1 9 2 1 . 7 0 . 0 3 1 2 9 ., 0 4 1 1 ,. 0 0 5 4 .. 5 1 O
HETATM2 3 8 1 2 0 HOH S 1 2 0 1 4 .. 4 8 3 - 4 . 6 92 3 5 . 4 5 1 ,. 0 0 67 ,. 6 4 O

ETAT 2 3 8 1 3 0 HOH s 1 2 1 -- 8 .. 3 4 7 7 . 4 1 4 - 3 . 2 2 2 1 .. 0 0 62 .. 5 6 O
HETATM2 3 8 0 HOH 1 2 2 - 1 3 ., 8 8 1 8 0 . 0 5 7 - 9 ., 1 6 0 1 ,. 0 0 4 2 ., 7 O

E ATM2 3 8 1 5 0 HOH S 1 2 3 - 1 8 .. 2 4 9 6 8 . 882 - 1 2 . 5 4 5 1 ,. 0 0 4 4 ,. 7 6 O
HETATM2 3 8 1 0 HOH s 1 2 4 - 7 .. 5 5 9 6 7 . 8 1 0 - 5 . 8 1 0 1 ,. 0 0 63 ,. 5 3 O

HETATM2 3 8 7 0 HOH 1 2 5 - ., 8 3 8 8 . 2 4 9 - ., 7 8 9 1 ,. 0 0 3 9 ., 0 5 O
HETATM2 3 8 1 8 0 I-IOH s 1 2 6 --2 3 .. 6 6 7 8 . 1 0 9 - 1 7 . 0 4 2 1 ,. 0 0 4 7 .. 0 1 O

HETATM2 3 8 1 0 HOH s 1 2 7 — 2 .. 8 9 0 7 6 . 0 8 8 - 2 1 . 8 1 2 1 ,. 0 0 42 ,. 3 6 O
ΗΕΤΑ Μ2 382 0 0 HOH s 1 2 8 - 2 1 ., 61 1 7 1 . 65 8 - 2 1 ., 95 4 1 ,. 0 0 5 0 .. 9 4 O
HETATM2 382 1 0 I-IOH s 1 2 9 1 1 .. 9 9 9 5 . 3 3 5 1 7 . 0 9 3 1 ,. 0 0 60 .. 0 5 O
HETATM2 3822 0 HOH s 1 3 0 4 3 . 90 1 5 . 4 8 2 3 2 . 2 9 0 1 ,. 0 0 4 ,. 3 5 O

ETAT 2 382 3 0 HOH s 1 3 1 4 0 .. 1 5 1 3 1 . 9 6 7 3 5 . 0 3 3 1 .. 0 0 5 4 .. 4 4 O
I-IETATM2 382 4 0 I-IOH 1 3 2 - 1 4 ., 8 5 0 92 . 4 0 2 - 5 ., 5 7 1 1 ,. 0 0 42 .. 0 O

E ATM2 382 5 0 HOH S 1 3 3 - 1 3 .. 0 0 1 9 7 . 9 6 9 - 2 . 552 1 ,. 0 0 5 4 ,. 5 5 O
ETAT 2 382 6 0 HOH s 1 3 4 - 1 5 .. 02 7 8 5 . 4 9 1 - 1 5 . 67 9 1 .. 0 0 4 5 .. 5 0 O

HETATM2 3 8 2 7 0 HOH 3 5 - 1 8 ., 7 6 5 8 . 5 7 9 - ., 65 0 1 ,. 0 0 5 4 ., 1 0 O

E ATM2 382 8 0 HOH S 1 3 6 - 1 4 .. 64 7 9 5 . 8 5 5 - 8 . 5 7 7 1 ,. 0 0 4 3 ,. 2 8 O
HETATM2 382 9 0 HOH s 1 3 7 - 9 .. 0 4 1 9 . 5 8 6 - 1 6 . 0 5 5 1 ,. 0 0 42 ,. 2 O

HETATM2 3 8 3 0 0 HOH 3 8 - ., 3 9 6 1 . 7 5 4 - 2 1 ., 4 8 9 1 ,. 0 0 4 8 ., 3 1 O
HETATM2 3 8 3 1 0 I-IOH s 1 3 9 - 3 5 .. 1 7 3 1 1 7 . 1 62 -32 . 7 8 6 1 ,. 0 0 5 5 .. 3 8 O
HETATM2 3 8 3 2 0 HOH s 1 4 0 - 3 1 .. 3 8 7 1 1 . 1 8 4 - 2 5 . 0 9 6 1 ,. 0 0 38 ,. 0 4 O
ΗΕΤΑ Μ2 3 8 3 3 0 HOH s 4 1 - 3 5 ., 68 9 1 . 0 7 4 - 2 6 ., 9 9 8 1 ,. 0 0 5 8 .. 8 0 O
HETATM2 3 8 3 0 I-IOH s 1 4 2 - 5 1 .. 5 3 1 1 1 0 . 7 5 1 - 1 4 . 4 7 6 1 ,. 0 0 61 .. 4 4 O
HETATM2 3 3 5 0 HOH s 1 4 3 - 3 . 4 92 1 0 4 . 72 9 - 5 . 0 4 0 1 ,. 0 0 5 9 ,. 8 2 O
ΗΕΤΑ Μ2 3 8 3 6 0 HOH s 4 4 - 1 ., 9 6 1 6 8 . 2 5 5 - 0 ., 5 5 7 1 ,. 0 0 4 5 .. 0 6 0
I-IETATM2 3 8 3 7 0 I-IOH 1 4 5 4 0 ., 0 4 3 - 0 . 3 6 1 2 3 ., 1 0 4 1 ,. 0 0 3 9 .. 0 2 0
HETATM2 3 3 8 0 HOH s 1 4 6 3 7 . 7 7 - 1 . 5 5 4 2 3 . 7 7 4 1 ,. 0 0 31 ,. 4 4 0

ETAT 2 3 8 3 9 0 HOH s 1 4 7 3 3 .. 8 8 3 4 . 7 0 3 3 0 . 3 7 6 1 .. 0 0 3 5 .. 1 7 0
I-IETATM2 3 8 0 0 I-IOH 1 4 8 3 9 ., 5 3 6 - 2 . 02 6 1 7 ., 97 4 1 ,. 0 0 5 1 .. 8 3 0

E ATM2 3 8 1 0 HOH S 1 4 9 4 2 .. 4 4 2 3 . 2 7 0 2 0 . 7 4 4 1 ,. 0 0 42 ,. 8 8 0
ETAT 2 3 8 2 0 HOH S 1 5 0 2 7 .. 2 8 1 1 . 61 3 8 . 5 7 7 1 .. 0 0 3 8 .. 6 5 0

HETATM2 3 8 4 3 0 HOH 5 1 2 3 ., 8 9 9 2 . 4 3 6 ., 3 4 1 1 ,. 0 0 4 4 ., 9 4 0
E ATM2 3 8 4 0 HOH S 1 5 2 2 9 .. 2 4 2 2 7 . 5 0 7 3 1 . 2 7 0 1 ,. 0 0 4 0 ,. 9 7 0

HETATM2 3 8 4 5 0 HOH s 1 5 3 3 2 . 2 7 7 2 7 . 9 9 4 3 2 . 7 9 1 1 ,. 0 0 42 ,. 5 3 0
HETATM2 3 8 4 6 0 HOH 1 5 4 3 7 ., 2 6 7 2 . 65 0 3 9 ., 3 5 9 1 ,. 0 0 3 8 ., 6 4 0
HETATM2 3 8 7 0 I-IOH s 1 5 5 3 9 . 97 7 2 0 . 82 5 4 0 . 5 92 1 ,. 0 0 4 1 .. 3 8 0
HETATM2 3 4 8 0 HOH s 1 5 7 6 0 . 0 92 - 6 . 3 8 3 3 1 . 4 9 7 1 ,. 0 0 5 4 ,. 8 9 0
ΗΕΤΑ Μ2 3 8 4 9 0 HOH s 5 8 3 2 ., 0 1 6 3 0 . 1 3 6 4 1 ., 1 1 4 1 ,. 0 0 5 6 .. 6 5 0
HETATM2 3 8 0 0 I-IOH 1 5 9 3 8 ., 7 8 4 6 6 . 4 3 7 3 3 ., 9 9 9 1 ,. 0 0 6 3 .. 0 8 0
HETATM2 3 1 0 HOH s 0 3 6 . 5 8 7 7 2 . 97 4 2 7 . 9 6 5 1 ,. 0 0 8 1 ,. 9 2 0

ETAT 2 3 8 5 2 0 HOH s 1 6 1 4 1 . 7 8 6 6 . 2 0 3 3 1 . 8 1 3 1 .. 0 0 5 3 .. 7 4 0
I-IETATM2 3 8 3 0 I-IOH 1 6 2 62 ., 6 5 7 3 7 . 97 4 3 2 ., 2 7 1 1 ,. 0 0 62 .. 5 4 0

E ATM2 3 8 5 4 0 HOH S 1 6 3 4 7 . 67 4 4 7 . 1 5 1 2 7 . 5 3 6 1 ,. 0 0 5 4 ,. 1 0
ETAT 2 3 8 5 5 0 HOH S 1 6 4 1 . 8 6 7 3 5 . 93 0 5 5 . 5 5 0 1 .. 0 0 5 1 .. 9 9 0

HETATM2 3 8 5 6 0 HOH 5 - 2 9 ., 552 1 1 0 . 4 4 1 - 2 4 ., 0 6 8 1 ,. 0 0 4 8 ., 0
E ATM2 3 8 5 7 0 HOH S 1 6 6 3 7 . 2 8 1 3 . 3 0 4 2 9 . 0 7 9 1 ,. 0 0 4 5 ,. 3 0

TER

HETATM2 3 8 5 8 0 2 EDO G 1 - 1 8 ., 62 0 1 1 2 . 62 3 - 3 1 ., 7 3 8 1 ,. 0 0 4 2 ., 2 9 0
HETATM2 3 8 5 9 C2 EDO G 1 - 1 . 2 5 9 1 1 3 . 7 0 4 -32 . 4 4 2 1 ,. 0 0 4 7 .. 6 7 c
HETATM2 3 8 6 0 CI EDO G 1 - 2 0 . 7 7 0 1 1 3 . 4 5 5 -32 . 4 7 4 1 ,. 0 0 52 ,. 1 4 c
ΗΕΤΑ Μ2 3 8 1 0 1 EDO G 1 - 2 1 ., 2 9 7 1 3 . 4 4 - 3 1 ., 1 3 0 1 ,. 0 0 4 7 ,. 3 4 0
HETATM2 3 8 2 0 2 EDO G 2 - 2 3 . 8 6 9 12 2 . 5 1 4 - 2 7 . 0 7 2 1 ,. 0 0 5 4 .. 9 1 0
HETATM2 3 8 6 3 C2 EDO G 2 - 2 2 . 90 4 12 2 . 61 2 - 2 6 . 02 5 1 ,. 0 0 4 3 ,. 4 2 c
ΗΕΤΑ Μ2 3 8 4 CI EDO G 2 - 2 3 ., 2 4 4 12 3 . 7 6 8 - 2 5 ., 1 0 4 1 ,. 0 0 4 7 ,. 3 9 c
I-IETATM2 3 8 6 0 1 EDO G 2 - 2 2 ., 90 1 12 . 0 1 - 2 5 ., 7 0 4 1 ,. 0 0 4 6 .. 5 7 0
HETATM2 3 8 0 2 EDO G 3 - 1 6 . 32 7 1 3 . 9 3 0 - 2 . 5 3 5 1 ,. 0 0 5 3 ,. 4 4 0

ETAT 2 3 8 7 C2 EDO G 3 - 1 7 . 4 5 6 1 1 4 . 8 1 - 2 1 . 32 2 1 .. 0 0 4 8 .. 5 9 c
I-IETATM2 3 8 6 8 CI EDO G 3 - 1 8 ., 3 1 8 1 1 4 . 7 3 4 - 2 2 ., 5 7 2 1 ,. 0 0 5 0 .. 1 7 c

E ATM2 3 8 6 0 1 EDO G 3 - 1 8 . 4 6 8 1 1 3 . 32 1 8 8 1 ,. 0 0 5 1 ,. 4 8 0
TER
END



Example 9: S pyogenes (Sp) SpCas9 truncationsf rom Crystal Structure

[00602] Figures 25A-B pertain to SpCas9 truncations from full length SpCas9. These figures

show Surveyor gel test results of SpCas9 truncation mutants from the crystal structure that retain

cleavage activity (A) and a table showing the amino acid truncations and flexible (GGGS) or

rigid (A(EAAAK)) linker substitutions of the lanes of the gels of Figure 25A (B)

[00603] In this Example, SpCas9 sequences were analyzed by . Comparing against orthologs

(S. aureus, S . thermophilus CRISPR1, S. thermophilus CR1SPR3, and N. meningiditis), including

smaller Cas9s S. aureus, S . thermophilus CRISPR1, and N. meningiditis) for regions that are

conserved or variable, and 2 . Boundaries identified by crystallography as being potentially non-

critical for contacting target DNA:sgRNA duplex. A region of SpCas9 (helical domain 2) was

not present in m ' smaller Cas9 orthologs, and predicted to be dispensable for function. Two

similar sets of truncations were made, one by sequence alignment with smaller Cas9s, one by

crystal prediction. In addition, several sets of flexible glycine-serine (GlyGlyGlySer) or rigid

alpha-helical linkers (Ala(GluAiaAiaAiaLys)Ala) in groups of 3, 6, 9, or 12 repeats were also

used to replace helical domain 2 for potential structural stabilization and/or aiding of retaining

SpCas9:sgRNA specificity. All of the helical region 2 truncations and linker substitutions

retained SpCas9 activity. SpCas9 was truncated systematically in Helical 1, 2, and 3 domains, as

well as the -terminal putative PAM-recognizmg domain. Truncation mutants were transfected

into HEK 293FT cells as follows: 400ng of truncation Cas9 plasmid and lOOng of sgRNA co-

transfected into 200,000 cells by Lipofectamine 2000. D As from cells were harvested for

SURVEYOR analysis.

[00604] Below: full length SpCas9 D A sequence and sequences of the subdomains;

followed by helical domain 2 truncation and variants.

[00605] > Full length NI,S-SpCas9-NLS

[00606] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

r A lX ' i A ' A -

i ( GG( Λ ( Λ ( X' AG A G A l ( ( ( G ( ( Ί Χ GA( '

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG



CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGXTCGAGGGCGACCTGAACCCCGACAACAGCGA£arGGA A iC C TCC i

CTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGT

TGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGAAACCTGATTGCC

CTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGGATGC

CAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCC

AGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCC
. Ί . . ,

CGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAG

T C ( ' - iA A ' A A A A -

AGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAG

TTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCT

GAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCC

ACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTAC

CCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCC

CTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAA

A CϊA C Λ( -G Α( X I ' { '(X G( AAC "ί (Χ AG AAG' iX iGT( ϊA C'AAG X Ί

TCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGA

GAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTC^

GACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCG

AGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTG

AAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAAT

CTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAA

ATTATC'AAG Α Λ X T ]G A ATC A CΧίΛΛΛΛ( X A G G A A T Ί Χ - AG

ATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTG

AAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAG

ATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGC

AGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAAC



TTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGC

CCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCA

GCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTG

Α Ί

ACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGA

AGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAAC

ACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATAT

GTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATA

TCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGA

AGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGA

Ί Χ Ί Ί Χ Ί Χ Ί Χ Χ Ί ΧX

TTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGG

Ί Ί Χ - X ' ΛΑΛ ' Λ Χ Λ( =Λ

TCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAA

GTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAG

TTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAA

CGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCG

TGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAG

GAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTC

AA A XX AGA ACΧΧΊ G X GG AGATC X GAAG X i X'T ATCX A A

AAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGC

< AAGT ΧΊ GA ' G C X AA( iTG ΑΤΛΊ X TG AAAAA A XX A( iGTG Λ( A

GGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGC

CAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGG

CCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAG

AGTGTG AA AGAGCTG CTGG GGATC ACC ATCATGGA AAGA AGC AGCTTCG AGAA GA A

XXXA !XXiA{ r ! ( G{iAA< X' AAG{iG{ rA( 'AAA(;AA ( x AAAAA( A( X X=A (-A

TCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTG

<i '( " !'( " !G XXXiC AA !X X ' A( A.G X AAA CXiAA( " G G XX iX i C XX" ( XΆ AA' A G

GAACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATA

ATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATC



GAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAA

AGTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGA

ATATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTT

TGA A X A X AT Λ ( Χ Λ Λ ( Λ ( Λ 'Λ Λ ' Λ { ΛΛΛ ( Λ ( ( ( 'Ί '( ( Λ ( ( ( '( ' Λ

CCCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGC

=

AAAGtaa

[00607] > 'terminal NLS

0Θ608] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

cc
[00609 >RuvCI domain

[00610] GACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTG

GGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGC^

ACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGC

GGCGAAACA

[00611] >Bridging helix

[00612] GCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGAC

GGAAGAACCGGATCTGCTATCTGCAAGAGATCTTC

[0Θ613] >Helical domain 1

[00614] A( \ A{ A A A A - r A AGAC ' G AAG

AGTCCTTCCTGGTGGAAGAGGATAAGAAGCACGAGCGGCACCCCATCTTCGGCAAC

ATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACC^^

GAAACTGGTGGACAGCACCGACAAGGCCGACCTGCGGCTGATCTATCTGGCCCTGG

CCCACATGATCAAGTTCCGGGGCCACTTCCTGATCGAGGGCGAC

[00615] >He ica domain 2 (dispensable)

[00616] CTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAGCTGGTGCA

AA X - X X A A XX ' A X AA X X A X X X X A

AGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATCTGATCGCC

( A G X :XXXX A XΊ X XXX XΊ X A XX Ί Ί

i ( i ( ( ( ( X' AAC X' AAGAG( A r A - X A AAAC X

AGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCCAGATCGGC



GACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCCATCCTGCTG

AGCGACATCCTGAGAGTGAACACCGAG

[ Θ 1 ] >Helical domain 3

[00618] ATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACGACGAGCA

CCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGT

GGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGA

CGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGC

GGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCC

ATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACA ACCGGGAAAAGAT

( =Λ( =ΛΛ ΛΊ ΧΧΊ Χ: Λ( Ί Ί Χ Χ \ Ί ΧΧ { Ί ·Λ( Ί ·Λ Χ Χ Ί ( Ί { ( ΧΑ ( Χ ·ΛΛ Λ

CAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACT

T Xϊ A X ί Α !XX A CX X X " IX X' XX XX' ' Λ( ( X Ί X ( ( XX ϊΑ Γ A X '

AACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTA

CGAGTACTTCACCGTGTATAACGAGCTGACCAA AGTGAAATACGTGACCGAGGGAA

TGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTG

TTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAA

AATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTC

CCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACA

ATC iA CX A AA A CXϊ A CX Λ( ΛΊ ' ΧΊ CX A A C A ATCG ' iX ( ' Ί Λ ΧΧΊ GA AC' Ί ϊ Π Ί Χϊ A C

GACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAA

Λ !Χ Λ Χ=ΛΛ( Χ Α {Ί Χ ΛΛ { X X - X X - XX - - iG

AAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCT

GAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCC

TGACCTTTAAAGAGGACATCCAGAAAGCC

[00619] >Flexible linker

[00620] CAGGTGTCCGGCCAGGGCGAT

[00621] >RuvC II

[00622J ATCGTGATCGAAATGGCCAGAGAG

[0Θ623] >HNH



[00624] GACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCTGAAGGACGACTC

CATCGACAACAAGGTGCTGACCAGAAGCGACAAGAAC

[ Θ625] >RuvCm

[00626] CACCACGCCCACGACGCCTACCTG

[00627] >C-terminal (PAM recognizing domain)

[00628] AC:CGAGG1X}(::AGACAGGCGGC1 AGCAAAGAG A X:x; C(:AAGA

GGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGG

CGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAA

GGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGG

AAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAA

GAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTrCGAGCTGGA

AAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAA

Ί Χ Χ Ί ΧΊ ΧΧ ·ΛΛΛ Ί Α Ί Χ Λ Λ{Ί Ί Ί Χ ] Λ{ · Ί < Ί Ί = =

CTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAA

GCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCC

TGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAG

CCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGGA

GCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTACACCAGC

ACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGA

GACACGGATCGACCTGTCTCAGCTGGGAGGCGAC

[0Θ629] C'-NLS

[00630] AAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAG

[00631] 6 . Sp_A_hel 2(174-3 1) helical domain 2 deletion (from orthoiog alignment)

[00632] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA



GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACATCACCAAGGCaCCaCTGAGCGCCTCTATGATCAAGAGATACG

ACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCT

GAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACAT

X GAG A ' - i -

AGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGG

AAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCT

GCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGG

AAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCA

GGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCAC^

CTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGC

GGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGC^

CTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACC

GAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGG

ACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTAC

TTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTC

AACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTT

CCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACAC

TGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTC

GACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGC

TGAGCXXXiAAGC AT AA GG ATCXX}GGACAAGC \ GT XXX AAGA( A A X G

GATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGAC

GACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGA

TAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCA

TCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAG

CCX^GAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGAC

AGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGG

( AGi Α ΑΊ Χ Ί Χ ΑΑΑ ΑΑ ' Λ XXXriXiGAAAAi A(XX A 'TG AGAA X A AA

CTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGA

CATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCTGAA



GGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAG

AGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCA

GCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCG

GAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACAC

AA A A A A A AA

CCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCA

ACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTG

ATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTA

CGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCC

A AGT A i T X 'Ί 'Α ( Α ( Λ Λ { Ί ( Α ( Λ Λ ( Ί Ί " ί"Π Χ Λ Λ ( Λ { X A C A ' A X X X C

AACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGA

XX X = A r -A X X X A X (XX

CAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTC

TATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACC

CTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGG

CCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGG

GATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAG

CCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCC

CTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCA

GAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCA

X A AA X AA X X A Ί A Ί X Ί Ί Ί

AG( ( A G( ( 'A ( X- l G( i ( X AGA iX A GAG 'A A G XiA fX ' fX '

CAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACA

AGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACC

CTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGG

AA A A A X-A A XA AA A Xi G iA X A XX A XX ACX-AGAGi A

CACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGC

CGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[ Θ633] 7 Sp ∆ he 2-(GGGGS)3 helical domain 2 deletion (from ortholog alignment)



[00634] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

- A G ( = ( !X i i( X X : X ( X ( \ G{ {iG{ G

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACGGTGGCGGTGGCtcgGGTGGCGGTGGCtcgGGTGGCGGTGGQcg

ATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCA

< iA( X" ' A X X [X ϊ ( iX iAAA G " i'C" IX ' X X A A X X Ί Α ΑΛ( 'Λ Ά ΛΑ(

AGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCC

AGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCAC

CGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCT

TCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTG

CGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAA

GATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAG

ATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTGGA^

AAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTC

GATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTA

CTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAA

AGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAG

ACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGA

GTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGG

Λ Λ Λ Α( Χ ΛΊ ΧΊ Χ Ί Χ ΑΑΑΑ ] ·ΓΛ Ί χ ·ΑΛ( Χ Λ( Α Α< Α Ί Ί ΧΧ Ί Χ Α( ·ΑΛΊ Α<

AAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGA

A A XX X Ί X= A A XΊ X Xχ A XΊ Ί XX = X AAA XiA !

GAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTG

ATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTC



CGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTT

TAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGC

ACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTG

A < ( G GGA X AG " '{ G ( ί AAGT Ί ( G( '( ' < ( A C' AAG( X'( X AGAA Ί (

GATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGAACAGCCGC

GAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGA

AAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTAC

CTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTC

CGACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGA

CAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCC

GCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGA

ACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAA

TGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCG

ATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACG

CCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCT

AAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGAT

GATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACA

GCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGG

AAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGG

C( X G CiATTTTGC A( XX !G CX G A AAGTGCTGAGC ATGC X'AAG AAT T X Χ

AAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAG

GAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGC

GGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAG

GGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACC ATCATGGA

i A ACAA A X A CX A C TC X A A C X \ AGGGCTAC A AAG

AAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAA

AACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAAC

TGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAAGC

TGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAG



CACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCT

GGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAGC

CCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGGA

C X X i( X ]( ' G A ( Xi { i ' Λ(=(·

ACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGA

< A( \ ( X iA XXiA X Xr -A X A G X A AAAA X' G i X-G X ACXiAAA

AAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[00635] 8 Sp ∆ el 2-(GGGGS)6 helical domain 2 deletion (from ortholog alignment)

[00636] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAA( AG( XXΪA GC ' ACXXX ϊ ( Ί XiAA< A< AA( X G( X AGAA AA( . AT A{ ACX A }A( '( .

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACGGTGGCGGTGGCtcgGGTGGCGGTGGCtegGGTGGCGGTGGCtcg

GGrGGCGGrGGacg^GTGGCGGTGGCtcgQGTGGCGGTGGCicgArCACCAAGGCCCCC

CTGAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCT

GAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAG^

AGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTC

TACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGT

GAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGC

ATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGA

Π Ί ΎΑ X 'ΛΊ Ί Χ Ί Χ ΛΛ GA A( X X ΪAAAA( ΛΊ ( X Λ( AAGAT X'TGA T XX

CATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGA

( X AGAAAGAG{X;A(X = A X A X-A CXXXX X GA XX GA X XiGA A

GGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGC

CCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTAT



AACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCT

GAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAA

GTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTC

ATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGAC

Λ Ί Ί Ί : Λ Λ ( =Λ Ί Ί Χ - A

GGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGA

AGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATC

CGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGC

CAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACA

TCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAAT

CTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGA

CGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGG

CCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAA

GCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCC

GTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGG

GCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATG

TGGACCATATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGC

TGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGT

A A A X AA A A A - AA AA - A X

AGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGAT

A( XX i( ( ' A !X-AA{iA{iA{ Ί · A X Ί A A A X

X A XX A A -A ' A A XiA Xi G !G ' A

TCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAG

GATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCC

TACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAG

A X X X A A A A Xi A AA A X-AA A

GCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATG

GATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTG

CCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAG



GTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAA

GCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCC

CCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAG

' Ί · = Ί Ί

( A' ( 'GA( r G( i ( ( A GGG i ( A ( G G AA AA AGG

A CX'TGATC VY X AA( TG( {Ύ Α Λ ( A ! {XΊ ΧΪ T X AG G AAAAC( (. XX. C ΪAAG

AGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTC

CAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCC

CGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACG

AGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAAT

CTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCA

GGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTT

C'AAG'i A CΊΊΊ X A X A A X XΪA CXX AAGAGC A CXA A(X AA A G G

TGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGAC

CTGTCTCAGCTGGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGG

CAAAAAAGAAAAAGtaa

[00637] 9 Sp A el 2-(GGGGS)9 helical domain 2 deletion (from ortholog alignment)

[00638] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAA( . ( X CΪA Ϊ< C'( C' '( X Ϊ( "iXiAA ΪA ΪAA( X CΪ( X AGAA AA( . A A{ A. C A }A( '( .

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

A( X X :X i( A !X A X XX XiGCXX \ A ]GA !X \ AG (XXiGCiGC X-Ai XX

GGTGGCGGTGGCtcgGGTGGCGGTGGCtcgGGTGGCGGTGGCtcgGGTGGCGGTGGQcgG

GTGGCGGTGGCtcgGGTGGCGGTGGCtcgATCACCAAGGCCCCCCTGAGCGCCTCTATG

ATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCG



GCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCT

ACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAG

CCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGA

GGA£CTGCrGCGGAAGCAGCGGACCrrCGA£AACGGCAGCA:TCCCCCACCAGA:TCC

ACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGA

( : ΑΛΑΛ ( =ΛΊ ·( =Λ( =ΛΑ( ΑΊ ΧΧΊ Χ Α( Ί Ί Χ Χ \ Ί Χ ' -

GGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGG

AAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAG

AGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCT

GCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAAG

] ΛΛΛ·ΓΛ ί Χ Χ Α( ΧΧ =Λ( : =ΛΑΊ Χ Α ΑΑΑ ( Χ { ( ΧΊ Ί ΧΧ Ί Λ Χ Χ Α 'Λ ΛΑΛ

AAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCT

GAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCG

TGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCA

AGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTG

CTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTA

TGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCG

GCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGC

AAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAG

( A XA X A X A G iA A AAGAG A A !XX-AGAAACXX Ί X

G(i(X ' AGGGCXiA G( X i (iCA( GAG A ! X ' A TCTGGCXXX AG XXX CA

ITAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATG

GGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCA

CCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCAT

CAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGC

AGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGAC

CAGGAMJTGGACATCAACCGGCrGTCCGACTAGGATGTGGACCATATCGTGCCTCA

GAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGA

ACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAA

CTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATC

TGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAG



AGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTC

CCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGA

TCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAG

TGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAAC^

GGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGA

( A C' A G G T G A G A CX X X G A AT G AT CXX A A G A G G AGCAGGA A G G A

AGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGA

TTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAA

ACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCT

GAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCA

< \ A( A( X A ( X X XXA A( =A( : AA AG{ A A - A - ' A A A A G

GACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTG

n XX X G GG AAAGTGGA A GGG AAGT X' AAGAAACi GAAGAG i G X AAAG

AGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGAC

TTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCC

TAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCG

GCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTG

TACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAA

ACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCA

< C AG' !" ( ( XΆ A ( ( 'G A X X'TGG GA G AAT " IX A AAG' iX (. " {'G 'Y X G

CCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCAC

ATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCA

CCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCG

ACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[00639] 10. Sp ∆ e 2-(GGGGS)12 helical domain 2 deletion (from ortholog alignment)

[00640] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG



GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

A - A i - X'G

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACGGTGGCGGTGGCtcgGGTGGCGGTGGCtcgGGTGGCGGTGGQcg

GGTGGCGGTGGCtcgGGTGGCGGTGGCtcgGGTGGCGGTGGCtcgGGTGGCGGTGGCtcgG

GTGGCGGTGGCtcgGGTGGCGGTGGCtcgGGTGGCGGTGGCtcgGGTGGCGGTGGCtcgGG

TGGCGGTGGCtcgATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACGAC

GAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCTGA

GAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTG

ACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAG

ATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAA

GCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGC

ACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAA

AAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGG

GGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTG

GAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGA

TGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTG

X ' A A A A A AA X A A A X' A

GGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACC

T i GTT A X AA CX'GG TGA XX Χ ΪAAGC 'AG TGAAA AGGA TAG Χ'

AAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAA

CGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCT

GGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGT

TTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGAC

A - AA A AA Ί Α Α Α Ί Α Χ Ί Α = Ί Χ Α

GCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGAT

Ί Ί ΧΧ Ί Α Λ{ ΧΧΧ Α( Χ Ί Ί ΧΧ :ΧΑΑ ( \ ΑΛΑ ( Ί Ί Χ \ Ί Χ \ ( :Ί Χ Α · [ΧΧ ·Α Χ Α( Χ Λ ( -

AGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAG

CCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCC



TGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCC

GAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGA

AGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAG

ACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATC

AACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGC^^

GACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCG

ACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTG

CTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAG

AGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAA

CCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACAC^

TACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAA

GCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTC

CTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCA

AAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGAC

GTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGT

ACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACG

GCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGT

GTGGGATAAGGGCCGGGA1TTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAG

j GAA AT r AAAAA A X A -A A - X r A ΑΑΑ ( =Α( Χ

CTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTA

AGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTC

AAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGAT

CACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCA

AGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTG

TTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAA

GGGAA A A G G X X G (XX XX A A TGT A

CTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGG

ΑΑ Α Α ΑΑ Α Τ Α Α ΑΊΧΑΊ Α Α ΑΊ Α Α ΤΊ Χ ΑΑ

AGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCA

CCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGA



CCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGA

GGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACC

GGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGCCGGC

GGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[00641] 11. Sn A h 2-A(EAAAK)3A helical domain 2 deletion (from ortholog alignment)

[00642] A ' A

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

A X -AA A A ( Α( Χ ΧΊ Α (·{ Λ(·( =Λ( ΛΑ

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACgctGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCTG

CTAAAgctATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACGACGAGC

ACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAG

TACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGACGG

( ( G( { GCX' Λ G A ( ( ' IX " ί 'Α ( 'ΛΤ ΛΛ ( ' ( X A IX X'TGG G TGG

ACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCA

CX G CX" iX A AA C GG AGC ΑΊ ( X x V\ A CiΑΊ ( X A( X sGAGAGC X X"A C-

CCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAAAAG

ATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGGGGA

AACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTGGAA

CTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGA

CX' AA TCX.AT GΑ XΊ XX ( ΛΛ AGAA CiGT G " \' . ( Χ AAG A< G C'TG

TACGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGG

GAGA AGCX X X" ί ' X" ίΧ X GGC XiA X AGAAA AAGC X ATC Χ ΪA CX'TG(

TGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAG

AAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCC



TCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGAC

AATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGA

GGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACA

AAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCG

GAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCC

Ί Ί Ί - Ί Ί Ί - -

CTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCT

GCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGC

AGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGA

GAACATCGTGATCGAAATGGCCAGAGAGAACCAGACC ACCCAGAAGGGACAGAAG

( \ G { i - A -

' - ' ( i C ( G( G C ( ( ( ( G( T( T

C A ACC GCAGAA GGGCGGG A rAC rGGACCAGGAA GGAC CAA

CCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCTGAAGGACGA

CTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGAC

AACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCT

GAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAG

GCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACC

CGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTA

CGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGC

TGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACT

ACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCrc^

AAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGT

GCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTAC

TTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGC

GAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTG

( A AAGiiGi Χ ΧίΑΊΊΊΊ Χ Χ' Λ Χ ΊΧ Χ ( ΛΑΛ ( Χ ΊΧ=Α(=(· Λ · !Χ=( ΧΧΧ ·Λ Λ{ Χ Α

ATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTG

(XX A A( A( A A C \ ( :X. A ! \ AG{ X AlXXK:X-AGAAAGAA(X::A( ' G( GA(XXl-AA( =A

AGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAG

TGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCAC



CATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGG

GCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTC

GAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGG

GAAA C ΛΛ( GGCXXΊ G( XX Ί ΧΧ' ΛΑΛΤΑ Χ G AA Ί Ί X Ί Χ 'Λ Ί Χ G CX G ACΎ

ATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAA

A A A X Ί = Χ Ί Ί Ί - = =

AGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACC

GGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACC

AATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAG

GTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCG

GCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGCCGGCG

GCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[00643] 12. Sp_A_hel 2-A(EAAAK)3ALEA(EAAAK)3A helical domain 2 deletion (from

ortholog alignment)

[00644] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

" X A A X GA Xi X' X Λ( Χ=Λ( ΛΛ

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACgctGAAGCCGCTGCTAAAGAAGCcGCTGCTAAAGAAGCcGCTGC

TAAAGccCTGGAGgctGAAGCcGCTGCTAAAGAAGCcGCTGCTAAAGAAGCCGCTGCT

AAgc ' A ' ( 'ΛΛ( ί ( ( XXXΧΧΊ G AG X X ATCϊAT AGAGΑΤΑ ( Χ Λ X .' X A C'

CACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTA

CAAAGAGKTTFTCrrCGA£CAGAGCAAGAACGGCTACGCCGGCrACKr'TGACGGCG

GAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGAC

GGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGC



GGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCC

ATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGAT

CGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAA

Α Ί Ί Λ ( =Λ Λ Λ ( =Λ (=(· Λ { ΛΛΛ { Ί Ί Ί

G i X (i( 'C G G i ( G G -

AACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTA

CGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAA

TGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTG

TTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAA

AATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTC

Ί Ί Ί Ί Ί Α Ί Α Ί Ί Ί

ATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAG

GACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAA

AGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGG

AAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCT

GAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCC

TGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTG

CACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCA

GACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAG

Λ Λ ( Λ Ί ΧX Χ G A GG G G G C \ GA G AGGGA AGA G

ACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCA

GATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACC

TGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAAC

CGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCTGAAGGACGAC

TCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACA

ACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTG

CGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCC

< ( Α [Χ'Λ { ΛΛΛ ( .{ Λ Χ ( ' Λ Λ < Ί ΧΧ Ί iAC'T CX X GATGAA ACTAA

GACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCT

GGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTA



CCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAA

AGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTG

CGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTT

CTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGA

GATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGG

ΊΑ ΊΊΊΊ Ί Ί

CAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAG

TACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTG

GAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCA

A A XX ΛΊ Χ ΛίΊΊΊ ΧΊΧ ΛΛ ίΧ
TACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTrCGA

( X AAAA X G -AAGAGAA X X X X X XX XiAAilXiC-AiiAAGiiGA

AACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTAT

GAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACA

GCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAG

TGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGG

GATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAA

TCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTA

CACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCC

TGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGCCGGCGGCC

ACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[00645] 13. Sp_A_hel 2-A(EAAAK)3ALEA(EAAAK)3ALEA(EAAAK)3A helical domain 2

deletion (from ortholog alignment)

[00646] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

r A X ' A XiA X AG A ' AA r X A A AAAΊΊX A Ί A A A

i ( GG( ( A( A X' AAGAAGAACX ! ( (iGAG( ΧΊΧ !( ( GA( 'A(i(XiGCXi

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG



CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACgctGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCTG

CTAAAGccCTGGAGgctGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCTGC

TAAAGccCTGGAGgctGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCTGCT

AAAgctATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACGACGAGCAC

CACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTA

CAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGACGGCG

GAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGAC

GGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGC

GGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCC

ΊΊ Ί ΊΊΊΊΊ A Ί
( "Γ Λ ( ( " Π '( ( '( ( 'ίΧ ( ( TA TACGTGGG T TGG C GGGG

CAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACT

TCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACC

AACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTA

CGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAA

TGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTG

TTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAA

AATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTC

A A ' A - A

ATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAG

GACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAA

AGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGG

AAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCT

CAAG CXX A X T !X X ' AA AC A A A CΊΊ G AGC ΊΧϊΑΤ X X A CX A C' Λ Χ Χ

TGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTG

( ( 'GAG A ' · X Ί ( ΊGG G C ( XXXX XX A( AAGGGi ΛΊ ( X ΊΧ

GACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAG

AACATCGTGATCGAAATGGCCAGAGAGAACC AGACCACCCAGAAGGGACAGAAGA



ACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCA

GATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACC

TGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAAC

TCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACA

A XX XX A A

AACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGG

CGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCC

GGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTAC

GACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCT

ΛΊΊΊ ( ΧΧ ΛΛ{ Λ Γ!Χ ΊΊΊ Ί Ί

CCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAA

AGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTG

CGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTT

CTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGA

GATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGG

ATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAAT

ATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCC

CAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAG

Ί Λ Ί Ί Ί Ί Ί Ί Ί

GAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCA

Τ Λ GGAAAGAAG G T X^AGAAGAAT XXATC GA X X AAG A GGG

TACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGA

GCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGA

AACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTAT

GAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACA

GCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAG

TGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGG

< Ί AA(i{ XΧ AGAGAGC Α( G( XXϊAGΑΛ Ά Τ ' ( ' / ( X GT TA XXΊ ΧϊA '( ' ΛΛ

TCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTA

CACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCC



TGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGCCGGCGGCC

ACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[ Θ647] 14. Sp del e 2-A(EAAAK)3LE(EAAAK)3LE(EAAAK)3LE(EAAAK)312A

helical domain 2 deletion (from ortholog alignment)

[ Θ648] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCT^

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

A GA AG TT TT X' A C AGA iX A AG AGT Χ Ί X'TGGTGGAAGAGGA AAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

XX A - A i X ί Χ i G X'G

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACGCTGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCTG

CTAAAGCCCTGGAGGCTGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCTGC

TAAAGCCCTGGAGGCTGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCTGCT

AAAGCCCTGGAGGCTGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCTGCTA

AAGCTATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACGACGAGCACC

ACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTAC

AAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGG

AGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACG

GCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCG

GACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCA

TTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATC

GAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAAC

AGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTC

CGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCA

Α Ί Ί ΧΧ ΑΊ ·ΛΛ{ ΛΛ( ΧΊ ΧΧΧΧΑΑ Χ Λ( ΛΑ { Χ Ί ΧΧΑ Α( ·Λ{ A X' G 'A

G GT A ! XA G GT A X AG X A A AG G A T A G GA G AGG AT

GAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGT



TCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAA

ATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCC

CTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAA

TGA sGAAAAC X A Λ TTC ΧsGAAC A AT Χ Ί ( (." i G X ( G ( A GTTTGAG(

ACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAA

= Α Ί Ί

AGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTG

AAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCT

GACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGC

ACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAG

ACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGA

ACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGAA

C \ ( : X X AGAGAA X=AA( X GA XX AA{iA{i< A X-AAA( =A( :, G( G { AG{ ( 'Λ(

ATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCT

GTACT ACCTGCAGAATGGGCGGGA T A T G T A C G T G G A C C A G G A A C T G G A C A T C A A C C

GGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCTGAAGGACGACT

CCAT GACAACAAGGTGCTGACCAGAAGCGA AAGAACCGGGGCAAGAGCGA AA

CGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGA

ACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGC

G G C C T G A G C G A A C T G G A T A A G G C C G G C T T C A T C A A G A G A C A G C T G G T G G A A A C C C G

GCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACG

( X=A( AA X AC \ AG X A X XiGiiAAGlXiAAAii GA iX -Ai X Ί Χ ΑΑ Χ 'AAG X

GTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTAC

CACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAA

GTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGC

GGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTC

ATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGA

AAGiiGiX X GA X X'A ( Χ Ί Χ Χ ( ΛΑΛ ( Χ Ί Χ=Α( \ Ί Χ=( Χ Χ Χ ·ΛΛ{ Χ: ΑΑΊ Α

TCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCC

AAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGT



ACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGG

AAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATC

ATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTA

Ί = Ί Ί Ί ' Ί Ί ' Ί Ί Ί

!( i( ( Ί '( GC X G G C X AGA ( i(

( Χ=ΛΑ( Ί Χ ( :ΧΧ Ί Χ Χ:ΧΊ ΧΧΑΛΑ Ί Α ] Χ· Α( Ί Ί ΧΧ:Ί Χ Ί ΧΊ Χ ( ΧΑ ( Χ Λ( Ί · !Χ Λ

GAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGC

ACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTG

ATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGA

TAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCT

GGGAGCCCC GCCGC TCA A A GA ACCACCA CGACCGGAAGAG AC

CCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTG

TACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGCCGGCGGCCAC

GAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[00649] 30. Sp del ( 175-307) (Hiroshi's prediction)

[006501 ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAAC ' A XX A G X A XX ( Ί Χ ΑΑ Α< ΑΑ Χ:χ {

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

A X A AG X XX A A AC X AAGAG XX XX X G X AA A A rAA iAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCT

ΑΊ GAT ' AAGAGATAi X A X ΪAG( A A X' A ( A(X Ί Χ A Ί Χ ( GAAAG Ί ΧΊ ΧGT

GCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACG

'A X XX C'A A X X AG X -A AA A ' AA X-A X

AA A XX GGAAAAGA X A GG(A( ( ( A iAA X i ( A A AG

AGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGA



TCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCC

TGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTAC

GTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGA

GGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCC

AGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTG

( Ί < Α Λ< \ { Λ { ( Ί Χ Ί Χ Α ( Χ=Λ( Α ( Ί Ί ΧΑ { Ί Ί

GTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAA

AAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGC

TGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGC

GTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATC

AAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGT

GCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCT

Ί Χ' Λ X X . X - X X

( GGA G G A ' CA A X G ' ( ( ' G' ( X X i(

CAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCA

GCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGT

CCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCC

ATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGAT

GGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACC

ACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCA

TCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTG

CAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGA

CCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCA

GAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGA

ACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAA

CTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATC

TGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAG

AGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTC

CCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGA

TCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAG

TGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTG



GGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGA

CTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCA

AGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGA

T A ' ( X" I < J ( Λ A C C X; AGA I '( X C AAGC X ( '( "!'( " G A' ί '( X AGA CΆ AA CXX Χ . A

ACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCT

< Λ < \ Ί Χ Χ Χ \ Λ ( Χ Α Ί Λ Χ: Α Λ Α Λ Α Α ( Χ =Λ ( : ] ( ( = \G( :X ] ( -A

GCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAG

GACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTG

CTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAG

AGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGAC

Ί ! ( < A A A{ Α Α Α ( Α Α ( Γ< Α Α Α Α Α < Α ' !Χ Α Ί Χ \ Ί \ Λ ( ' { {

TAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCG

=AA A A A A A A Ί Χ Ί Α Ί Α Ί Ί Ί

TACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAA

ACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCA

GCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCG

CCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCAC

CTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACC

ATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCA

( X GAGC 'Y "A XX C X Ί TA CX ( A CX ΪATC XΪA CX'TGT T G "! -G ( XX

ACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[00651] 3 . Sp_del ( 098-end)

[00652] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

A CX A ACX <T SX X'A AGA X AAG AGTC Ί Ί X'TGGTGGA AGAGGA i AAGA AG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG



ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAG

CTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGT

Α Ί Ί Α Ί - Ί

TGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGAAACCTGATTGCC

C GA C GGGCC GACCCCCAA CA } }CAA n CGACC GGCCGAGG GC

CAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCC

AGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCC

ATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAG

CGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAG

AGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAG

Ί Ί χ ΧΧ' Χ Ί : Ί Ί Χ-GTG GCT

GAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCC

ACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTAC

CCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCC

CTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACC AGAA

AGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCT

TCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGA

GAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACC^

GACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCG

Α \ ( ΛΑΛΑΛ( Ί Χ Ί Ί Χ Ί Ί -Α Χ Χ Α

AAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAAT

CTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAA

AATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAG

ATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTG

AAAAC X: \ X :XA : Xr i ] ( X A(X = { AAAG !X ,ViX AG AG{ r{iAAG{XK CX ( ,\(

ATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGC

A XX G AA iA AATC X X A Ύ ΧΊ GA GT X.iACX ( CX ' AA A A AC'

TTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGC

CCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCA



GCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTG

AAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGA

ACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGA

< < < ' Ί ( \ { ! ( ( ( ' GCXA GAT CXΊ } A{ ( XXX Ί X GA A (

ACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATAT

A A - - A i - Ί

TCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGA

AGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGA

AGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAG

TTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGG

( Ί Ί ΧΑ Ί Χ Α Α Α Α \ ( :Ί Χ ( Χ ΑΑΑ ' A A X A -A A A X A A

TCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAA

XA X A A m
TTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAA

CGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCG

TGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAG

GAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTC

AAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGAC

AAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGC

AAA r XiA i ' A X XX AAG1X¾AA rA X X r !X=AAAAA( A { AAAA XX X

GCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[00653] 32. S d l (175-307)-(GGGGS)3

[00654] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAA( A ( XX A ' A XXX ( " iX AA< A< A ( X G( X AGAA AA( . AT A{ ACX A }A( '( .

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

A A<A G <T SXX' A { Α < Α ( Ί Χ Α Α( =Α( Χ ΧΊ Ί ΧX'TGGTGGAAGAGGA AAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG



ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGGGTGGaGGTGGCtcgGGTGGaGGTGGCtcgGGTGGaGGTGGCt

cgGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACG

ACGAGCACX ACCAGGACXTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCT

GAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACAT

]G ( X =G G { - Ί Ί ' Ί ΛΊ -ΛΛ Χ ΛΊ X'TGG A

AGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGG

AAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCT

GCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGG

AAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCA

Ί Χ Χ Ί Χ = Χ Χ Χ

CTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGC

( Λ ] Λ( Χ \ Λ{Ί Ί ΧΧ ΛΊ Α Λ( =Λ Α( ΧΊ {Χχ ·ΛΛ( Χ=Λ( =Λ Α( ( Χ Ί Χ ΧΧ-ΑΛ< ·Λ{·Λ {

CTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACC

GAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGG

ACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTAC

TTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTC

AACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTT

CCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACAC

TGTTIXJAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTC

GACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGC

TGAGCXXXiAAGC AT AA GG ATCXX GGAC7\ GC \ GT<XX XA G ( A A C iX

GATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGAC

GACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGA

TAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCA

TCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAG

CCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGAC

AGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGG

CTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGA

CATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCTGAA



GGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAG

AGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCA

GCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCG

GAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACAC

A A A A A AA A A

CCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCA

ACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTG

ATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTA

CGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCC

AAGT A i T X'Ί ' Α ( ' Α ( ' Λ Λ { AΊ ( Α ' ( Λ Λ ( Ί Ί " ί" Π Χ' Λ Λ ( Λ { X A C A ' A X X X C

AACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGA

XX X = A A r - X X A X A A X XX

CAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTC

TATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACC

CTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGG

CCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGG

GATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAG

CCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCC

CTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCA

GAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCA

X A A AA X AA X X Ί A Ί X A Ί Ί

A -A A - X GAG( ' A(iAl '( A G XiA fX ' fX '

CAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACA

AGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACC

CTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGG

AA A r A A X-A A XA AA A Xi G iA X A XX A XX ACX-AGAGi A

CACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGC

CGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[ Θ655] 33. Sp del (175-307)-(GGGGS)6



[00656] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

- - G ( = ( !X i i( X X : X ( X ( \ G{ {iG{ G

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGGGTGGaGGTGGCtcgGGTGGaGGTGGCtcgGGTGGaGGTGGCt

cgGGTGGaGGTGGCtcgGGTGGaGGTGGCtcgGGTGGaGGTGGCtcgGTGAACACCGAGAT

C'A AA XXXX {Ί Χ Λ{ ( Χ ΧΊ ΧΊ ·Λ Ί Χ=ΑΊ ( -Α Α( =Α( =ΑΊ Λ{ GACXiAGi A X A X AG

ACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAG

ATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAG

CCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCG

AGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTC

GACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCG

GCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGA

CC GA C CCGC CCCC A A GGGCCC C GGCCAGGGGAA AC iCAGA

TCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAA

TAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACT

TCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAG

CCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGAC

CAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGT

GCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCA

CATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAA

Α Α ( Χ=Λ( Α ( ·Λ Ί ΧΊ Χ Α Α < Α A X Χ Ί Χ Λ Ί Χ Α Ί Ί Ί Α Α

GATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGA

AGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGAT



CAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCG

ACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTA

AAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCAC

ATTG { Λ Λ Ί Χ ! ( G XX ' A X 'G( X /V Τ Α A CΪA ( G( ( ' Λ Ί TG ACΪA C' Λ ( Χ ϊΑ Α

GGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGA

Ί ( <iΛ Λ ΛTG Λ ( A }Λ }Λ Λ Λ ( Λ ( A.C ( Λ <ίΛ Λ CϊGCϊΛ . ' A G Λ A ( . Λ Λ{ Λ GCX { GA

GAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAA

GAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCT

GCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCG

ACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACA

ACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTC

CGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGC

Χ A TAC'( X' A CϊA CϊΑ Α A CΪΊΊ ΧX A A GAXX Λ ( G ( X AGAGAG( Χ ' i GAGC '

GAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCAC

AAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATG

ACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGAT

TTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACC ACCACGCC

CACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAA

GCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGA

] ( X X' AAGAG{ C A AAA A - - A

AACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAA

C X XiA CiACiAi A AA A A A C . A -

l G( C'A( {X {X GAAAG iX !GAGC 'A ! GCXXX AA( rGA A i FGAAA

AAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAA

CAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCT

TCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGC

AAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAG

AAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAG

j GAAAAAGGAi T GAT( 'Α Χ Α i < TG( Α Λ ί Ί ( T CΪT T X A G C TGGAAAAC

GGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGG

CCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGA



AGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCAC

TACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGC

CGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCA

TCAGAGAGC AGGCX Χ Α Α Α

CTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTACACCAGCACC

AAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTG^

ACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAG

GCCGGCCAGGCAAAAAAGAAAAAGtaa

[00657] 34. Sp_del (175-307)-(GGGGS)9

[00658] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

- A X G ( = ( !X i {i( XX X : X ( X ( G {XiG G

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGGGTGGaGGTGGCtcgGGTGGaGGTGGCtcgGGTGGaGGTGGCt

cgGGTGGaGGTGGCtcgGGTGGaGGTGGCtcgGGTGGaGGTGGCtcgGGTGGaGGTGGCtcgG

C G( X I X C ' ·cgGG ' iX X X !XX C GAA C ( X ( X AG G C'( ' ( X " !

AGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAA

AGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGA

GCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTAC

AAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAA

Ί - ΧΊ ΧΊ Χ Χ Α Χ ΧΊ Ί Χ Α Χ X

CXX CX G XXA ( X XX ( ( X ( X ( XX Λ Ί ΧΊ Χ Χ Χ GG( AGGAAGA r r '

A '( Χ Π XXXX\AG( A C C'( X XIAAAAC ϊΑ Χ CΪA CϊΑ ( A ( X iX A X Ί XXXΧ Ί Χ

CCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAG

AAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGC



GCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAAC

GAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGA

GCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCG

GCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACC

GTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGA

AΑ Ί ( ( iG( ·AAG ' SX X ί" Λ ( XX X" X XX GGGC ( Ά Λ ( ί Α ( ( ' XX Ύ

GAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGG

AAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGG

CTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCG

GAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACA

A( \ G X iG{ Ί Ί ΊΊΊ Ί · Ί Ί

AACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAA

AGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCG

GCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTC

GTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGA

GAACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATC

GAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAA

ACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGAT

ATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACCA

\ Ί Χ Λ Λ Λ { G X G X G

AAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAG

A A AA AA A - X - A X A A X A A A AA

GTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCG

GCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAG

ATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGA

AGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCA

GTTTIACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGA

ACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTC

X A X X A ' A Xi A X A A X -A Xi A

GGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTT

CAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGA



CAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTG

CGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGAC

AGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCG

CCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTG

GCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAA

GAGTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGA

ATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATC

ATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCT

GGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATG

TGAACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGAT

AATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCAT

CGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACA

Λ Λ Ί Χ Χ Χ Χ Ί 'Λ ί 'Λ Λ A -

AATATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTAC

TTTGACACCACCATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGC

CACCCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCA

GCTGGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAG

AAAAAGtaa

[ Θ659] 35 . Sp del (175-307)-(GGGGS)12

! 066 A X X XXX 'AAAGAAi AAGi XiGA A X X A X XA X A XXA A

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

r A X ' A XiAC X A G A 'A A r X A A AAAΊ Ί A Ί A A A

X GG A A AAGAA( AA( X 1G A I GG A G Χ Χ Ί GT 1<GA( .G( GG G

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

C X A( X iG( Ά ( XX { A !( "Γ ίΧ XX X A IX X G Λ AG( X X '( " ΓA X A ( ( Λ( iA A

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

A CX XX X X A X X X XX X A A A A A XXX X A - iX X-

FGGacgGG X GG GGC c GG GG GGTGGa ;

gGGTGGCGGTGGttcgGGTGGaGGTGGCtcgGGcGGaGGTGGatcgGGTGGCGGTGGCtcgGG



TGGaGGTGGCtcgGGTGGaGGTGGCtcgGGTGGCGGTGGatcgGGTGGaGGTGGatcgGGTG

GaGGTGGttcgGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAA

GAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGC

AGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCC

GGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCAT

CCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGAC

CTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCT

GGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGG

ACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGC

CCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAA

( Χ Λ ΧΑ Ί Ί Ί A Ί Ί

GGATGACX ' A A XiA AAG AACX X C'AACXiAGAAGG 1G l G (

C'AAG ACA G X Xi TGTA AGTA 'Τ Α ΧX TGTATAA GAG GA X AAGT A

AATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAA

GGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGA

AAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTG

GAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAG

GACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCT

GACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATG

(XX XΊ X Ί X A A A A Ί A Ί X A · (XX

AGGC- GAG(XXKiAAG( G A A( i X ( GGGA A A ( GG A

A C A TC AA X X XX A A - X= ' A -

GATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCG

GCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATT

AAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGG

CCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCC

A AA G A ' AiiAAGAAi A XXXX A AGAA X AA X-GA rCXiAA A G i A X A A

AGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGA

A Ί Ί A Ί Ί A Ί XΊ X A X A A ' i A X A -A

GAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAG

CTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACC



GGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTA

CTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGA

CCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAG

ACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCC

GGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATC

A X GAAGT A AGCTGGTGT X A Π X GAAGGA CX \ G T [A \ AAG' iX

CGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGG

AACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACT

ACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAA

GGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGAT

A { A A A G( = AG iG{ Ί Ί Χ ΑΤ GAGA 'AAAi X G GAA

CCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTG

A -A X A A X AA A rc A A A A =A A

CAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGG

ACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGC

TGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGA

GCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACT

TTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCT

AAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGG

( X AA G AGAAi sGGAAAC 'GA iX iG( X ίΧ ( ΧXΊ XX' Α Λ Ί ΑΤ TGAA Ί ΧX GT

ACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAA

C iCr r rr GGAA AGCA£ A iC : ACC GGACGAG TCA CG iCAG CAG

CGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGC

CTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACC

TGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCA

TCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCAC

AGAG Vr ACXX G X X A GAGAC A

CAAAAG GCCGGCGGC CACGAAAAAGG CCGGCCAGGCAAAAA AGAAAAAGtaa

[00661 36. Sp_del(175-307)-A(EAAAK)3A

[00662] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC



GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

Ί Ί Ί Ί Ί Ί Ί '

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

( A ( X AG{ ( \ { { ( Χ ·Λ Ί Ί ΧΧ Λ Λ{ A ( X !XiGA(X =A( :r ] X A ( XA X:AGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGgctGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTG

CTGCTAAAgctGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAA

A A A XiA A X XA A A X X A A ' iX ' iXX X -

A X FGA(iAA ( A( ΑΑΑ ( Α( Α ΓΓΓΓ( Ί ' ( G X AG AGCA AG AA X A GCX

CX X A C C X

CCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGAC

CTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCT

GGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGG

ACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGC

CCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAA

CCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGC

X ' A XX A i X A XiA Ί Ί X AA AA Ί X χ A AA Ί χ

AA( A ' AG X ( Ί Χ Α( ( Α( Λ( Ί ' A( X ( X A AA( G AG i G A X AAA A

Α Α Ί Α ( Χ !Χ Λ { CX AG GAA X A AAA XXX X- XX- AG X XiAG ACsAAAAA

GGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGA

AAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTG

GAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAG

GACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCT

CΪA C'( ΧΊ GA AC" [' Ϊ TT CΪA C A AG A TGΑ ΧXΪAG( A.AC X G ΑΛΑΛ CΊΆΊ G

CCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGC

GACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCT

GATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCG



GCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATT

AAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGG

CCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCC

Λ ΛΛ( : Λ( \ ( ΛΛ Λ Λ{ - - ΛΛ

AGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGA

A Ί Ί A Ί Ί A Ί Ί A AΊ A r ACX' Aii

GAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAG

CTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACC

GGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTA

CTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGA

CCAAGGCXXJAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAG

ACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCC

GGAIXJAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATC

ACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTG

CGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGG

AACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACT

ACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAA

GGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGAT

TACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAA

( ( G sGAGA !'( G ( iTGGG A A C;GG( ( GG AT " ί G( { ( ( ( ί G( ( G AAAG G " X }

AGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAG

ACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGC

TGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGA

GCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACT

TTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCT

ΑΑ( ] Λ{Ί ΧΧ ΧΊ Χ: ]Ί ( Χ Α< Ί ΧΧ ΑΑΑΑ ( Χ ( :Χ : Α ( = ( = ΑΊ ΧΧ Ί Χ Χ Ί Ί ·( ( ΧΧ

CGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGT

A x xA A A = = A A x ΧΧΧ = Α Α Α

CAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAG

CGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGC



CTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACC

TGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCA

TCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCAC

CAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTC^

CAAAAGGCCGGCGGC CACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[00663J 37. Sp_del(l 75-307)-A(EAAAK)3 ALEA(EAAAK)3A

[00664] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

A£ G :AG CCA£ AGA GGAAGA CCr CC G GGAAGAGG TAA GAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGgctGAAGCCGCTGCTAAAGAAGCcGCTGCTAAAGAAGCcGC

TGCTAAAGccCTGGAGgctGAAGCcGCTGCTAAAGAAGCcGCTGCTAAAGAAGCCGCT

GCTAAAgctGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAG

AGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCA

GCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCG

GCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATC

CTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCT

GCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGG

GAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACA

ACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTC

TGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCAT

CACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCA

Ί

CACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATAC

GTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCA



TCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAG

GACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGAT

CGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAA

' i i -

GAGGA AG AGAGA GA GAGG AA 'TG AΑ A C TGC( C M

( Ί r A X A - A X A X AA X A A X X A A Α ( Χ Χ Ί

CAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACA

ATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATC

CACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCA

GGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGA

A X ATC Χ Χ AGACAG ' GAA GTGG ' i ( iG ( X A C ΧX GAAAG A' i iG( X

CACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGA

AGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGA

GCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACG

AGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAA

CTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTT

CTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGG

GCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGG

CGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAA

GC X A A AGGC G X GAGC Χ Α Χ

CTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGAT

A A Xi X A AA A A X X A A X A X

TGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCG

AGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACC

GCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAA

GGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCT

A ( XX C X AAGT A T j Π Χ Λ ( 7\G( A A C' Λ Ί Χ ATGA Ί Ί Τ Π Χ A A CΪA CXXIAGATTA X

CTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGG

A C A XX X A XX X XA XX X X C A A C X A A

TGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAA

GAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTG



GGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGT

GGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTG

CTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCT

GGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGT

ACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAA

CTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTG

GCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCT

GTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGT

TCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACA

ACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTT

ACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACAC^

CGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAG

CA CACCGGC GTA G I : £ GG TCGACC C CAG GGG IGCGACAAA A

GGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGTAA

[00665] 38. Sp_del( 75-307)-A(EAA AK)3ALEA(E AAAK)3 ALEA(EAAA )3A

[0 66 ] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

A

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGgctGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTG

CTGCTAAAGccCTGGAGgctGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGC

TGCTAAAGccCTGGAGgctGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCT

GCTAAAgctGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAG

AGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCA

GCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCG



GCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATC

CTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCT

GCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGG

Α Α Ί Α Α Α ΑΑ ΑΊ ΑΊ Ί ΑΑ Α Α
ACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTC

A Λ ΛΊ Ί ΧΊ Χ ΛΊ Α Χ Λ ΛΛΛ Λ GAG( = A X

CACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCA

TCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAG

CACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATAC

GTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCA

] ( X !XiGA( X X Xr ] X ' AGA( X \ {X ( =AAA( x ACX !X=AA( AG{ !Xi A {i {i

GACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGAT

CΧ Ί Χ AA C G XΊ X '( TG( G( A T ACX A CX.IATC 'TG( " !X AAAATTATC GG ΛΛ

GGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCC

TGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCAC

CTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGG

CAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACA

ATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATC

CACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCA

< Χ ΑΊ Α < ΧΊ Χ ·Λ( Χ=Λ( \ { A X X AA X X G XX ' AiiCXX ΧΧ Χ ΑΑ Α

AGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGG

C' Λ ( ( X XX ( AA C' Λ ' X Χ G <Χ ΛΑ GGCX AGAGAGA X ' G ( X A(XX AGA

AGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGA

GCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACG

AGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAA

CTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTT

CΊ ΧΪAAGC ΪA CX A X ' A ' X A C' AA AGC G Ί Χ A CX ( iAAG A C' AAG AA CXX

GCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGG

( X X AGC Xi A AC ( X AACi G A A X A( =A( =AAA( X CiAC -AA-!X 'TGAC X' AA

GGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAG

CTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGAT



GAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCC

TGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCG

AGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACC

GCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAA

GGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCT

A XX CAAGTAC 'Ί'Ί ! ! !A( ' ( i( A ( ΛΊΧ ' ΛΊΧ 'Ί' !ΊΊ ( Α Λ < A ' '

CTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGG

GGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCA

TGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAA

GAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTG

< A CX AAGAA \ { {iG{ ΊΊ GA( \ ( :X X Ί ΊΊ Ί Ί
( AA r 'GGAAAAGGGC ' AA AAA - A A A

ΊΧ Α XA ' A A X AAA AAG A -r XXiA AA AA X XX ' A X ΊΊΊΧΊ
GGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGT

ACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAA

CTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTG

GCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCT

GTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGT

TCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACA

ACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGAC

CGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAG

CATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAA

GGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[00667] 39. Sp_del(l 75-307)- A(EAAAK)3LE(EAAAK)3LE(EAAAK)3LE(EAAAK)3 12A

[00668] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CXX A A A AA r A A( \ XX GiX XiGA( ViXX ( :-A{ A ΊXΊX X ΊX

A A A A AA( XX AG( AAGAAAT AAG i X i AA( '

( Χ=Λ XX \ AG{ A (AA( =AAGAA X XiA XXiGAGiX X X X XX AC-A X X-

AAAC-AGCX GAGG( A( (XXiGG GAAGAGAACX GCX A(SAA(iAAGATA( A( X ' A( A( X

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG



ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

Ί Ί Ί Ί Ί Ί CX \ { ]G !X \ G ( X iG iG{ Ί Ί

Ί G ( X c ( ( ( ! (i( ' ' ( G( GC X G GC' G

X

TGCTAAAGccCTGGAGgctGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCT

GCTAAAGccCTGGAGgctGAAGCTGCTGCTAAAGAAGCTGCTGCTAAAGAAGCTGCTG

CTAAAgctGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGA

GATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAG

CTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGG

CTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCC

TGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCT

GCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGG

GAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACA

ACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTC

TGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCAT

CACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCA

TCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAG

CACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTG

GTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCA

X Ί Χ Ί Χ Γ Χ Λ Λ Λ ( \ A( XX : A AG A( XX X A ( =( ' {i( -]GAAAGAG

GACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGAT

CGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAA

GGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCC

TGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCAC

iA A A X AA -A X A X . -

CAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACA

ATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATC

CACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCA

GGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGA



AGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGG

CACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGA

AGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGA

Ί Α Ί Ί Α - '

AGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAA

Ί i X'A X A( A AAGG iX 1GA(X AGAA(i(XiA( AA(;AA(XXiGG

GCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGG

CGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAA

GGCCG AG AG AGGCGGCCTGAGCGAACTGGATA AGGCCGGCTTCATCAAGAG ACAG

( X r iAAA CXX i A A X A AAG A X X A AGA XX G A C' ΧΧ Α

GAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCC

TG G XA AG G X r X A XXX G GG

AGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACC

GCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAA

GGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCT

ACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACC

CTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGG

GGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCA

{ CXXAA < !XiAA ! \ XX x AAAAAGACXX A< r ]G { A < A(A(X=(X {i( ' ] !X ,A{i(-AAA

GAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTG

( A X { AA{iAAG A ( X i( X : ( X= \ G{ XA XX X G

i i A A A A X A A A 1G

CTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCT

GGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGT

ACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAA

Ί Χ ·\ Α Λ ( ( Λ Α Λ { · Α Α ( Ί Χ : Χ Χ Ί Χ ( Χ Χ Ί Χ Χ Α Α Α ] Λ Ί Χ Χ Λ Λ ( Ί ·· Γ

GCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCT

< Γ !Ί Χ !Χ Α Λ { A AA A X A X A A A X A A A X X A

TCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACA

ACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTT



ACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGAC

CGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAG

CATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAA

GGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAGtaa

[ Θ669] Example 10: New nickases

[00670] Figures 24A-C pertain to new SpCas9 nickases and provide A. Schematic showing

catalytic domains of SpCas9, and sites of mutagenesis for putative new nickases. RuvC domains

I, II, and III are shown in orange, HNH domain in white between RuvCII and RuvCIIL Domain

sizes not drawn to scale. B. Schematic showing locations of sgRNAs used for testing double

nicking: when sgRNAs are transfected singly (A! or C alone) with SpCas9 nickases, no indels

should result. The combination of Al + CI, used in combination with RuvC III mutation nickases

result in '-overhang, where as Dl + A l and C7 + A l would result in 3'-overhangs. Conversely,

those three combinations used with HNH mutation nickases would result in 3'-, 5'-, and 5'-

overhangs, respectively. C. Surveyor test showing 1 HNH mutant that retains nuclease activity

(N854A), and 1 HNH mutant that shows nickase activity (N863A), as well as 2 RuvCIII mutants

that show nickase activity (H983A, D986A).

[00671] In this Example, five potential nicking mutation sites were chosen based on sequence

homology between Cas9 orthologs. And three additional sites were chosen based on herein

crystallography data. A subset of these sets of nickase mutant Cas9s were re-cloned to

incorporate both and C'-NLS sequences that are identical to those of optimized SpCas9.

Sequences are below.

[00672] Nickase mutants were re-cloned to incorporated designated mutations into pAAV-

vector under Cbh promoter and sequence validated.

[00673] Nuclease and double-nicking activities for all potential nickases were tested in HEK

293FT cells as follows: co-transfection of 400ng of nickase and 100 ng of U6-driven sgRNA

(lOOng for one guide, or 50ng each for a pair of sgRNAs) by Lipofectamine 2000 into -200,000

cells. DNAs from transfected cells were collected for SURVEYOR analysis. Nickases do not

result in indel mutations when co-transfected with a single sgRNA, but do when co-transfected

with a pair of appropriately off-set sgRNAs. Based on data from the original D 0A SpCas9

nickase, the pair of sgRNA chosen (Al/Cl) for RuvC domain mutants have 0-bp offset and 5'-

overhang for maximal cleavage.



[00674] Homology set: ta domain Functional?

Cbh-hSpCas9 (D 10A)-NLS RuvCI nickase activity

Cbh-hSpCas9(E762A)-NLS RuvCn

Cbh-hSpCas9(H840A)-NLS no activity

Cbh-hSpCas9(N854A)-NLS HNH t nuclease activity

Cbh-hSpCas9(N863A)-NLS HNH nickase activity

Cbh4iSpCas9(D986A)~NLS RuvC

[00675] Crystal set set: Mutant domain Functional?

NLS-S15A-NLS RuvCI wt nuclease activity

NLS-E762A-NLS RuvC II cataiytically dea

NLS-H982A-NLS RuvC i i ! wt nuclease activity

NLS-H983A-NLS RuvCIII nickase activity

N LS-D 986A- LS RuvCIII nickase activity

[00676] >NLS-S15A-NLS

[00677] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACgccGTGGGCTGGGCCG

TGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACACC

GACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCGA

AACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACGG

Λ Λ Λ Λ Χ Λ Ί Χ :Ί \ Ί Ί Χ \ Λ Λ Λ Ί Χ Ί Ί ·{ '

CGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAGC

A G }CGGCACCCC C CGGCAACA C GGACGAGG GGCC A CA GA AAG

TACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCGA

CCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCCT

GATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAGC

TGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGTG

X A A X ' A Ί Χ Χ Ί Χ A A X A ' AAGAGi A A X G X GAAAA X

GATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGAAACCTGATTGCCC

TGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACrTCGACCTGGCCGAGGATGCC

AAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCCA

GATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCCAT



CCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAGCG

CCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCT

CTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAA

GAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGT

TCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCTG

AACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCA

CCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCC

ATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCT

ACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAG

AGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTC

( G X ( AGAGCTi ATCX AG GG TGA A C G C ' A G G

AGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGA

A A A A AA A - A A A AA A - - A

CAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAA

GCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCT

CCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAA

ATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGA

TATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGA

AAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGA

TACA£CGGCTGGGGCAGGCTGAGCCGGAAGCTG&TCAACGGCAJTCCGGGACAAGCA

GTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTT

C'A'iX C 'AGCTGATCXAC GAC A A GCX X A X T AAAGAGGA ATCX' AGAAAGCXX

AGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGC

CCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAA

AGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAAC

CAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAG

A \ X \AAGAG{lX G( :A ( X AGA !XX- ]GAAAGAA{ A(X CX'G XX AAAA A -

CCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGT

A CXr iX ACXAiiGAAC Xi A A X'AA XX X X X A ' A X A

( ( AGAG ! ( AA A GA( '( ( GA( AAC ' A G i G A X AGA G

CGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAG



ATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTT

CGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCT

TCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATC

CTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATC^

GAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTT

ΤΛ( ΛΛΛ ΧXXX XΪAGATC 'AA ' ΛΑΧ Λ X' Λ X Λ( G XX ACGACX Χ Λ XΊ Χ A A X

CCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTG

TACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGA

AATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAA

GACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAA

ACGGCGAAA CGGGGAG C G GGG AAGGGCCGGGA r GCCA CG GCGG

AAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGG

- ' , , , - '

GAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCC

TATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAG

TGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATC

CCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATC

AAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGC

CTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGA

Λ Ί Ί Χ Ί Χ Ί Λ Ί ΧΧ χ ·Λ{ ( χ ·Λ( Ί ·ΛΊ Χ Λ< ΛΛ( ΧΊ Χ ΛΛ( Χ Χ Ί ΧΧ { CXX G i A

GAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGA

A AΊ χ Ί Ί X A Ί XX Ί :XX· Ί A χ = A

TGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAAT

ATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTG

ACACCACCATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACC

CTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTG

GGA<i X A AAAΛGGCXXXXXiG( X ACX AAAAAGG( X GG{X' GG AAAAAA< AAA

AAGtaa

[00678J >NLS-E762A-N LS

[00679] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC



GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

( Λ Λ< Λ Λ Χ Λ Ί Χ :Ί \ Ί Ί Χ \ Λ Λ Α [ΧΊ Ί '

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

(A(X AG{ ( \ { { ( Χ' Λ Ί Ί ΧΧ Λ Λ A ( X !XiGA(X =A( :r] X A( X-ACX:AGAA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAG

CTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGT

GGA CX X7 AG( ( Χ Τ XΊ X X 'A( A " ! ( A( ' AAGAGC A( A TG AAAA (

TGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGAAACCTGATTGCC

A X A X C \ A( X\\AGAG(-AA{ r !XXiA{ XX A A

CAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCC

AGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCC

ATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAG

CGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAG

CTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCA

AGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAG

] !X ' AlX-AA{i(XX A !XXl G{iAAAAGA !XX =A {XiG A(X A Ί Ί XX AA Ί

A A A ( GC X C iA A A( C i A X X AA( GG( 'A( i( A !( ( X

ACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGA^

CCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCC

CTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAA

AGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCT

TCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGA

G A G G AA G C G G C A ACG

GACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCG

AGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTG

AAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAAT

CTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAA



AATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAG

ATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTG

AAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAG

' { Λ( ( ( G !( G G ( G( .'\ ( ( ΧΧ ΪA G Ί ΧϊΑ Χ A CX G V !XXXX iG ( ' ΛΛ {

AGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAAC

Ί Ί Ί Ί ΊΊΊ

CCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCA

GCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTG

AAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGCCATGGCCAGAGAGAA

CCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGG ATCGAA

CCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATG

ΤΛ( Χ Λ X AG ΛΛ( " !X Λ( ( ' ΛΛ( XX X ί '( ' Λ Ί {Χ Α X !XX X ΛΤΛ

CGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAA

GCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAA

GATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGT

TCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGC

TTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGAT

CCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAG

] ΛΛΛ Χ·Λ Ί ( Α ( ΧΧΊ Χ Λ Λ ( ]( Χ \ Λ ( :Ί Χ ( Χ ( ΧΧ Λ Ί Ί Ί ΧΧΧ : Λ Λ ( : Λ ΊΊΊ ΧΧ Λ < ! ·

TTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAAC

(XX ( !Χ ( ΧΧ ( ΛΛ( Χ ΧΧ Ί < Ί ( ' ΛΛΛΛΛ ( Λ X' A X ' iX Χ

GTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGG

AAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCA

AGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACA

AACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCG

GAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAG

GCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCC

Α( ΑΛ Α( ΑΛ < : Α ( Ί ΧΧ : Α( ΧΧΊ ·Λ Λ Λ Λ{ \ {ΧΧ Χ =( Ί Ί ΧΧ Α( ·Λ{ ( ΧΧΧ Λ ( χχ χ ·

CTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGA

GTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAAT



CCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCAT

CAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGG

CCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTG

Λ Λ Ί Ί Χ Ί Χ Λ Ί Ί Ί Ί Ί

TGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCG

AGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAA

GTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAA

TATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTT

GACACCACCATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCAC

CCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCT

GGGAGG( X A Λ Λ AAGGCXX CXiG( Λ CGΛ AΛ AAGG( XXΪGCX' AGG Λ AΛ AΛ A< AΛ

AAAGtaa

[00680] >NLS-H982A-NLS

[00681] ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

A C GA G T TT X' A AGA iX GAAGAGT ΧΊ Ί ΧX'TGGTG A AGGA AAGAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

XX - - A - i - X X A X'G

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAG

CTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGT

GGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATC

TGAJTCGCCCAGCTGCCCGGCGAGAAGAAGAKTGGCCTGYTCGGAAAECTGArrGCC

CTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGGATGC

A AA X A X A -A A X X= Χ Χ Α Χ Ί Α Α Χ Ί Χ Ί Χ X -

AGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCC

ATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAG



CGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAG

CTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCA

AGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAG

Ί Ί Λ Χ ' Λ Λ ' - - - - X GAAGCT

GAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCC

A 'A iA A A A A A ' A =AA A A

CCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCC

CTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAA

AGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCT

TCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGA

GAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTC^^

GACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCG

AGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTG

AAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAAT

CTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAA

AATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAG

ATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTG

AAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAG

ATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGC

A CCGGCAAGAC ATC Χ T GAAGT GACX CX X'AA A A A

TTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGC

CCAGGTGTCCGGCCAGGGCGAJTAGCCrGCACGAGCAEKTTGCCAKTCTGGCCGGCA

GCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTG

AAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGA

ACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGA

AGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAAC

A G G AGA GAGAAG Gr G r A V G G A GGG GGGX YA

GTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATA

TCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGA

AGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGA

AGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAG



TTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGG

CTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGA

TCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAA

GTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTC^

TTTTACAAAGTGCGCGAGATCAACAACTACgccCACGCCCACGACGCCTACCTGAAC

GCC C rGGGA :CGCCC G TCAAAAA TACCC A i GGAA iCGA r CG

GTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGG

AAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCA

AGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACA

AACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCG

G{ A - AG

GCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCC

AGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGC

CTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGA

GTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAAT

CCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCAT

CAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGG

CCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTG

AACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAA

j GAG A<iAAA( AG{ ' ΓΠ X TGGAA ' A( X' A 'AAG( A Ί Λ{ Ί XXiA( X AGΛΊ XΆ T CX

AGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAA

( Ί Χ ΧΧΧ ΧΊ Α ί Λ Λ AA AA XA A A A - X XX AGA

TATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTT

GACACCACCATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCAC

CCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCT

GGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAA

AAAGtaa

[ Θ682] >NLS-H983A-NLS

[00683] AT X XXX AAAGAAiiAAGi XiGA (X XXX A ( XA X =A(=TC XA ( X-AG

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC



CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

A£ G :AG CCA£ AGA GGA AGA CC CC G GGAAGAGG TAA GAAG

CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAA

< Λ ( ΧΧ Λ( Λ !ΧΊ \ = = - - =

ACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCC

TGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAG

CTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGT

GGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATC

A !XX Ί X X A AA AA = AΊ XΊ X Ί X AAA X A χ
T GAGCX i GGGCX 'TGA XX ( Α Π ' AGAG AA C ! (> ( GG X.AGG A i G

CAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCC

AGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCC

ATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAG

CGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAG

CTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCA

AGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAG

TTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCT

< AAC \ ( A( A( GA(Xl < X X : AA( ' A{i( X : A( X [XX A( -AA( X=G AG{ A ] (XXX

ACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTAC

CTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAA

AGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCT

TCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGA

GAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCT

GACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCG

AGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTG

AAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAAT

CTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAA

AATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAG



ATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTG

AAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAG

ATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGC

TTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGC

CCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTC

GCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTG

AAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGA

ACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGA

AGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAAC

Α Ί Ί Α Ί Α Ί Ί - Ί = Ί

GTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATA

Ί ΧX ( {X" IX V\( Λ ( ( " Π Ί GAAG A GAC " IX Χ ' Λ X .' X Λ Λ ( 'AAGGTGi Ί Λ ( X Λ Λ

AGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGA

AGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAG

TTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGG

CTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGA

TCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAA

GTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAG

Α Α Χ Χ Ί " ΧΧ Χ ( ΧΊ Α ( Ί Λ Λ

GCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGT

Χ " Χ Α Χ Χ ί Χ Ί Χ Χ Χ =

AAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCA

AGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACA

AACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCG

GAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAG

X A X iX - A X i XX X

GG( GG( " !( G ( A ( i(XXX C

CTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGA

GTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAAT

CCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCAT



CAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGG

CCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTG

AACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAA

- = ' -

AGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAA

X X A ' AA -A -Ai X A AA A -A A A A A

TATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTT

GACACCACCATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCAC

CCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCT

GGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAA

AAAGtaa

[ Θ684] >NLS-D986A-NLS

[00685] Ί XiG( XX ' A ( AA }AAG GGAAGG <XiG A !XX A G( AGΊ XXX A ' A

CCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCC

GTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACAC

CGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCG

AAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACG

GAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGG

ACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG

(A(X AG{ ( \ {X ( Χ' Λ ΧΊ Ί ΧΧ Λ X X A X= X A -A A AA

GTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCG

A( X X :X i( GA !X A X XX XiG{ CX \ A ] GA !X \ AG (XXiG{iG{ Ί Ί Xχ

· i G X XiAA XXXX A A A GA( Xi GGA AAi i l G ' A' XX ' Aii

CTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGT

GGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATC

TGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGAAACCTGATTGCC

CΊ ΧΪA ( Χ X G( <ΧΊ GA.CXX X Α( " Π Χ' AAGAGi Λ Ί Χ A " i CX'GAGGA X ( '

CAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCC

AGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCC

ATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAG

CGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAG



CTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCA

AGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAG

TTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCT

GAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCC

ACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTAC
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CTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAA

AGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCT

TCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGA

GAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCT

GACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCG

AGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTG

CTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAA

AATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAG

ATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTG

AAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAG

ATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGC

AGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAAC

TTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGC

CCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCA

GCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTG

AAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGA

ACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGA

AGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAAC

ACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATAT

Ί Χ Ί -'

TCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGA

AGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGA

AGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAG

TTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGG



CTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGA

TCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAA

GTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAG

TTXmCAAAGTGCGCGAGATCAACAACTACCA

GCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGT

A . ' i i A C \ G G{ {i {i( G( =

AAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCA

AGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACA

AACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCG

GAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAG
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j T X G TGG GG X X AAAGTGGAAAAGGGCAAGTC X' AAGAAACi GAAGA

GTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAAT

CCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCAT

CAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGG

CCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTG

AACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAA

TGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCG

AGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAA

GTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAA

Ί Α Χ ' Λ Χ Ί Ί Ί XXΊ Ί Ί = XX Ί XX Ί Ί ΊΊΊ

A XiA( ( (iGAAiiAiiGlACAiX ' AiiGAiX ' AAAiiAiiGl ' G A Xi X AC

CCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCT

GGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAA

AAAG

Example 11: Truncating and Creating Chimeric Cas9s based on S. pyogenes Cas9 Crystral
Structure Herein

[00686J Figures 27A-C pertain to truncating and creating chimeric Cas9s based on the herein

crystal structure. These figures provide schematics illustrating A . SpCas9 mutants designed for

mapping out essential functional domains of Cas9 for truncation of protein. B. chimeric Cas9s



that contain sequences (regions in pink) fro Cas9 from S . thennophilus CRISPR / . S .

thermophilus CRISPR 3 Staphylococcus aureus, Neisseria meningiditis, or other Cas9 orthologs.

C Designs for creating chemically inducible dimerization of SpCas9. The chemically inducible

SpCas9 functions.

[ Θ687] DNA sequences for chimeric Cas9s are optimized for human expression by GenScript

and synthesized de novo. Chimeric Cas9 proteins can be constructed by cloning and ligating

individual functional domains from Cas9 orthologs (i.e. by PCR-amplifying individual functional

domains from a desired Cas9 ortholog, then assemblying the pieces together by either Gibson or

Golden Gate-cloning). Additional! y, a set of chemically-inducible Cas9s were constructed as

two-component systems, where one portion of the Cas9 protein is fused to FKBP, and the

remainder fused to FRB (e.g. FKBP-Cas9(amino acids 1-1098), FRB-Cas(l 099-1368)). n

absence of chemical induction, co-transfection of the two inducible Cas9 components have no

catalytic activity, but the functional assembly of the components may be induced using

Rapamycin [5 nM to 10µΜ ] .

Example 12: Crystal Structure ofCas9 in complex with guide RNA and Target DNA

[00688] Cas9 is an RNA-guided nuclease from the microbial CRISPR-Cas system that can be

targeted to specific genomic loci by single guide RNAs (sgR As) Applicants report the crystal

structure of Streptococcus pyogenes Cas9 in complex with sgRNA and its target DNA at 2.4 A

resolution. The structure revealed a biiobed architecture composed of target recognition and

nuclease lobes, accommodating a sgRNA: DNA duplex in a positively-charged groove at their

interface. Whereas the recognition lobe is essential for sgRNA and DNA binding, the nuclease

lobe contains the HNH and RuvC nuclease domains, which are properly positioned for the

cleavage of complementary and non-complementary strands of the target DNA, respectively.

This high-resolution structure and accompanying functional analyses elucidate the molecular

mechanism of RNA-guided DNA targeting by Cas9, paving the way for rational design of new

and versatile genome-editing technologies.

[00689] The CRISPR (clustered regularly interspaced palindromic repeat)-Cas system is a

naturally occurring microbial adaptive immune system for defense against invading phages and

other mobile genetic elements (Deveau et a! , 20 0; Horvath and Barrangou, 20 0; Marraffini

and Sontheimer, 2010; Terns and Terns, 20 ) . Three types (Ι- ΠΙ) of CRISPR-Cas systems have

been functionally identified across a wide range of microbial species (Barrangou et a , 2007;



Brouns et al., 2008; Marraffini and Sontheiraer, 2008), each containing a cluster of CRISPR-

associated (Cas) genes and its corresponding CRISPR array. These characteristic CRISPR arrays

consist of repetitive sequences (direct repeats, referred to as repeats) interspaced by short

stretches of non-repetitive sequences (spacers) derived from short segments of foreign genetic

material (protospacers). The CRISPR array is transcribed and processed into short CRISPR

RNAs (erRNAs), which direct Cas proteins to the target nucleic acids, DNA or RNA, via

Watson-Crick base pairing to facilitate the nucleic acid destruction.

[00690] Type I and III CRISPR systems utilize ensembles of Cas proteins in complex with

crRNA to mediate recognition and subsequent degradation of target nucleic acids (Spilman et al.,

2013; Wiedenheft et al, 20 ) . n contrast, the Type II CRISPR system achieves recognition and

cleavage of the target DNA (Garneau et al., 2010) via a single enzyme called Cas9

(Sapranauskas et aL, 201 ) along with two non-coding RNAs, the crRNA and a trans-activating

crRNA (tracrRNA) (Deltcheva et al , 201 1). The crRNA hybridizes with the tracrRNA to form a

crRNA:tracrRNA duplex, which is then loaded onto Cas9 to direct cleavage of cognate DNA

sequences bearing appropriate protospacer adjacent motifs (PAM) (Mojica et al., 2009).

[0 691] The Type II CRISPR system was the first to be adapted for facilitating genome

editing in eukaryotic cells (Cong et al., 2013; Mali et al, 2013b). The Cas9 protein from

Streptococcus pyogenes, along with a single guide RNA (sgRNA), a synthetic fusion of crRNA

and minimal tracrRNA (Jinek et aL, 2012), could be programmed to instruct cleavage of virtually

any sequence preceding a 5'-NGG PAM sequence in mammalian cells (Cong et a , 20 3; Mali et

al., 2013b). This unprecedented flexibility has enabled a broad range of applications including

rapid generation of genetically modified cells and animal models (Gratz et al., 2013; Hwang et

al., 2013; Wang et aL, 2013; Yang et al., 2013), and genome-scale genetic screening (Qi et aL,

2013; Shalem et al., 2014; Wang et aL, 2014).

[00692] However, despite brisk progress in the development of the Cas9 technology, the

mechanism of how the Cas9-sgRNA complex recognizes and cleaves its target DNA remains to

be elucidated. Up to date, biochemical analyses at the domain levels have enabled site-specific

engineering to convert the native Cas9 into a DNA nicking enzyme (Gasiimas et al., 2012; Jinek

et al., 2012; Sapranauskas et al., 20 ) that facilitates homology-directed repair in eukaryotic

ce ls (Cong et al., 2013; Mali et aL, 2013b) and further cleaves DNA with improved specificity

given appropriately paired sgRNAs (Mali et aL, 2013a; Ran et aL, 2013). Moreover, a



catalyticaily inactive Cas9 can serve as a RNA-guided DNA-binding platform to target effector

domains and modulate endogenous transcription (Gilbert et al., 2013; Konermann et al., 2013;

Maeder et al., 2013; Perez-Pinera et al., 2013; Qi et al, 2013). These Cas9 engineering advances

represent just the first steps of what is possible in fully realizing the potential of this flexible

RNA-guided genome positioning system. A precise structural information on Cas9 will thus not

only enhance the understanding of how this elegant RNA-guided microbial adaptive immune

system functions, but also inform further improvements of Cas9 targeting specificity,

simplification of in vitro and in vivo delivery, and engineering of Cas9 for novel functions and

optimized features.

[00693] In this example, Applicants report the crystal structure of S . pyogenes Cas9 in

complex with sgRNA and its target D A at 2.4 A resolution. This high-resolution structure

along with functional analysis reveals the key functional interactions that integrate the guide

R , target DNA, and Cas9 protein, paving the way towards enhancing Cas9 function as well as

engineering novel applications.

[00694] Overall structure of the Cas9-sgRNA-DNA ternary complex: Applicants solved the

crystal structure of full-length S . pyogenes Cas9 (residues 1-1368; D10A/C80L/C574E/H840A)

in complex with a 98-nucleotide (nt) sgRNA and a 23-nt target DN A , at 2.4 Aresolution, by the

SAD (single-wavelength anomalous dispersion) method using a SeMet-labeled protein (Figs. 1,

37 and Table 1). To improve the solution behavior of Cas9, Applicants replaced two less

conserved cysteine residues (Cys80 and Cys574) with leucine and glutamic acid, respectively.

This C80L/C574E mutant retained the ability to efficiently cleave genomic DNA in human

embryonic kidney 293 T ( E 293FT) cells, confirming that these mutations have no effects on

Cas9 nuclease function (Fig. 38). Additionally, to prevent cleavage of the target DNA during

crystallization, Applicants replaced the two catalytic residues, Asp 10 from the RuvC domain and

His840 from the HNH domain, with alanine.

Table : Data collection and refinement statistics
Native Cas9 SeMet Cas9

Data collection
Beamline SPring-8 BL32XU SPring-8 BL41XU
Wavelength (A) 1.000 0.9791
Space group I
Cell dimensions
a, , c (A) 76.7, 105.7, 126.8 76.2, 104.5, 125.5



*Highest resolution shell is shown in parenthesis.

[ Θ695] The crystallographic asymmetric unit contained two Cas9-sgRNA-DNA ternary

complexes (Mol A and Mol B) Although there are conformational differences between the two

complexes, sgRNA and DNA are recognized by Cas9 in a similar manner. Most notably, while

the NH domain in Mol A is cormected with the RuvC domain by a disordered linker, the N

domain in Mol B is not visible in the electron density map, indicating the flexible nature of the

HNH domain. Thus, Applicants first describe the structural features of Mol A unless otherwise

stated, and then discuss the structural differences between the two complexes, which suggest the

conformational flexibility of Cas9.



[00696] The crystal structure revealed that Cas9 consists of two lobes, a recognition (REC)

lobe and a nuclease (NUC) lobe (Fig. 30A-C). The REC lobe can be divided into three regions, a

long a-helix referred to as Bridge helix (BH) (residues 60-93), the RECl (residues 94-179 and

308-713), and REC2 (residues 180-307) domains (Fig. 30A-C). The NUC lobe consists of the

RuvC (residues 1-59, 718-769, and 909-1098), HNH (residues 775-908), and PAM-interacting

(PI) (residues 099-1368) domains (Fig. 30A-C). The negatively-charged sgRNA:DNA hybrid

duplex is accommodated in a positively-charged groove at the interface between the REC and

NUC lobes (Fig. 30D). n the NUC lobe, the RuvC domain is assembled from the three split

RuvC motifs (RuvC I- ), which interfaces with the PI domain to form a positively-charged

surface that interacts with the 3' tail of the sg A (Fig. 30D). The HNH domain lies in between

the RuvC moti fs and forms only a few contacts with the rest of the protein.

[ Θ697] The REC lobe of Cas9 interacted with the repeat:anti-repeat duplex: The REC lobe

comprises the RECl and REC2 domains RECl adopted an elongated, a-helical structure

comprising 26 a-helices (a2--a5 and α 1 ---α33) and two β-sheets (β6/β 0 and β7- β9), whereas

REC2 adopted a si -helix bundle structure (a6-al ) (Figs. 31A and 39). A Dali search (Holm

and Rosenstrom, 2010) revealed that the REC lobe did not share structural similarity with other

known proteins, indicating that it is a Cas9-specific functional domain.

[00698] The REC lobe is one of the least conserved regions across the three families of Cas9

within the Type II CRISPR system (IIA, SB and IIC) and many Cas9s contain significantly

shorter REC lobes (Figs. 40, 41). Applicants hypothesized that truncations in the REC lobe could

be tolerated. As expected, and consistent with the observation that the REC2 domain does not

contact the bound sgRNA:DNA hybrid duplex, a Cas9 mutant lacking the REC2 domain (∆ 175-

307) showed 50% of the wild-type Cas9 activity (Fig. 3IB), indicating that the REC2 domain is

not critical for DNA cleavage. The lower cleavage efficiency may be attributed in part to the

reduced levels of Cas9 (∆ 175-307) expression relative to that of the wild-type protein (Fig.

31C). In striking contrast, deletion of the crRNA repeat-interacting region (∆97-150) or

cracrRNA anti-repeat-interacting region (∆312-409) of the RECl domain abolished DNA

cleavage activity (Fig. 3IB), indicating that the recognition of the repeat:anti-repeat duplex by

the RECl domain is critical for Cas9 function.

[0 699] The PAM-interacting (Pi) domain confers PAM specificity: The NUC lobe contains

the PI domain, which adopts an elongated structure comprising seven a-helices (a47-a53), a



three-stranded antiparailel β-sheet (β18- β20), a five-stranded aiitiparallel β-sheet (β21- β23, β26

and β27), and two-stranded antiparailel β-sheet (β24 and β25) (Figs. 3 D and 39). Similar to the

REC lobe, the PI domain also represents a novel protein fold unique to the Cas9 family.

[00700] The locations of the bound complementary strand DNA and the active site of the

RuvC domain in the present structure suggest that the PI domain is positioned to recognize the

PAM sequence on the non-complementary strand of the target DNA. Applicants tested whether

replacement of the S . pyogenes Cas9 (SpCas9; Cas9 in this study) PI domain with that of an

orthologous Cas9 protein recognizing a different PAM would be sufficient to alter SpCas9 PAM

specificity. The Streptococcus thermophilus CRISPR-3 Cas9 (St3Cas9) shares -60% sequence

identity with SpCas9; furthermore, their crRNA repeats and tracrRNAs are interchangeable

(Fonfara et al., 2013). However, SpCas9 and St3Cas9 require different PAM sequences (5'-NGG

for Cas9 and 5'-NGGNG for St3Cas9) for target DNA cleavage (Fonfara et al, 2013).

[00701] Applicants swapped the two PI domains to generate two chimeras, Sp-St3Cas9

(SpCas9 with the PI domain of St3Cas9) and St3-SpCas9 (St3Cas9 with the PI domain of

SpCas9), and examined their cleavage activities for target DNA sequences bearing 5'-NGG PAM

(5'-GGGCT) or 5'-NGGNG PAM (5'-GGGCG) (Fig. 3 E). SpCas9 and St3-SpCas9, but not

St3Cas9, cleaved the target DNA with 5 -NGG PAM (Fig. 3IE), indicating that the PI domain of

SpCas9 is required for the recognition of 5'-NGG PAM and is sufficient to alter the PAM

recognition of St3Cas9. Sp-St3Cas9 retained cleavage activity for the target DNA with 5'-NGG

PAM, albeit at a lower level than that of SpCas9 (Fig. 3IE). Additionally, deletion of the PI

domain (∆ 1 099-1368) abolished the cleavage activity (Fig. 3 E), indicating that the PI domain is

critical for Cas9 function. These results reveal that the PI domain is a major determinant of PAM

specificity.

[00702] The RuvC domain targets the non-complementary strand DNA: The RuvC domain

consists of a six-stranded mixed β-sheet (β , β2, β5, β ΐ , β 14 and β 17) flanked by -helices

(α34, α35 and α40- α46) and two additional two-stranded antiparailel β-sheets (β3/β4 and

β1 /β16) (Figs. 32A and 39). It shares structural similarity with retroviral integrase superfamily

members characterized by an RNase H fold, such as Escherichia coli RuvC (PDB code IHJR,

13% identity, root-mean-square deviation (rmsd) of 3 4 A for 123 equivalent Ca atoms)

(Ariyoshi et al, 1994) and Thermus thermophilus RuvC (PDB code 4LD0, 7% identity, rmsd of



3 4 A for 129 equivalent Ca atoms) (Ariyoshi et al, 1994) and Themms thermophilus RuvC

(PDB code 4LDQ, 17% identity, rmsd of 3.4 A for 129 equivalent Ca atoms) (Gorecka et al ,

2013) (Fig. 32B). RuvC nucleases have four catalytic residues (e.g., Asp7, Glu70, His 143 and

Asp 146 in T. thermophilus RuvC), and cleave Hoiliday junctions through a two-metal

mechanism (Ariyoshi e al., 1994; Chen et al, 2013; Gorecka et al., 2013). Asp 10 (Ala), Glu762,

His983 and Asp986 of the Cas9 RuvC domain are located at positions similar to those of the

catalytic residues of T. thermophilus RuvC (Fig. 32A, B), consistent with the previous results

that the D10A mutation abolished cleavage of the non-complementary DNA strand and that Cas9

requires Mg2+ ions for cleavage activity (Gasiunas et al., 2012; Jinek et al 2012). Moreover,

alanine substitution of Glu762, His983 or Asp986 also converted Cas9 into nickases (Fig. 32C,

D). Each nickase mutant was able to facilitate targeted double strand breaks using pairs of

juxtaposed sgRNAs (Fig. 32C, D), as demonstrated with the D10A nickase previously (Ran e

al, 2013). This combination of structural observations and mutational analysis suggest that the

Cas9 RuvC domain cleaves the non-complementary strand of the target DNA through the two-

metal mechanism previously observed for other retroviral integrase superfamily nucleases

[ Θ703] It is important to note that there are key structural dissimilarities between the Cas9

domain and nucleases, explaining their functional differences. Unlike the Cas9

RuvC domain, RuvC nucleases forms a dimer and recognize a Hoiliday junction (Gorecka et al,

2013) (Fig. 32B). n addition to the conserved RNase H fold, the RuvC domain of Cas9 has

additional structural elements involved in the interactions with the guide:DNA duplex (an end-

capping loop between a43 an a44), and the PI domain/stem loop 3 (β-hairpin formed by β3 and

β4) (Fig. 32A).

[00704] The HNH domain targets the complementary strand DNA; The HNH domain

comprises a two-stranded antiparallel β-sheet (β 12 and β 13 ) flanked by four a-helices (a36-

a42) (Fig. 32E). Likewise, it shares structural similarity with HNH endonucleases characterized

by a ββα -metal fold, such as the phage T4 endonuclease VII (Endo VII) (Biertumpfel et al,

2007) (PDB code 2QNC, 8% identity, rmsd of 2.6 A for 60 equivalent Ca atoms) (Fig. 32F) and

Vibrio vulnificus nuclease (Li et al, 2003) (PDB code 10UP, 8% identity, rmsd of 2.9 A for 78

equivalent Ca atoms). HNH nucleases have three catalytic residues (e.g., Asp40, His41 , and

Asn62 in Endo VII), and cleave nucleic acid substrates through a single -metal mechanism



(Biertumpfel et a ., 2007; Li et a ., 2003). In the structure of the Endo VII N62D mutant in

complex with a Hoiliday junction, a Mg2+ ion is coordinated by Asp40, Asp62, and oxygen

atoms of the scissile phosphate group of the substrate, while His41 acts as a general base to

activate a water molecule for catalysis (Fig. 32F). Asp839, His840, and Asn863 of the Cas9

HNH domain correspond to Asp40, His41, and Asn62 of Endo VII, respectively (Fig. 32E),

consistent with the observation that His840 is critical for the cleavage of the complementary

DNA strand (Gasiunas et al., 2012; Jinek et al., 2012). The N863A mutant functions as a nickase

(Fig. 32C, D), indicating that Asn863 participates in catalysis. These observations suggest that

the Cas9 HNH domain may cleave the complementary strand of the target DNA through a

single-metal mechanism as observed for other HNH supertamily nucleases. However, in the

present structure, Asn863 of Cas9 is located at a position different from that of Asn62 in Endo

VII (Biertumpfel et al. 2007), whereas Asp839 and His840 (Ala) of Cas9 are located at positions

similar to those of Asp40 and His41 of Endo V , respectively (Fig. 32E, F). This might be due

to the absence of divalent ions such as Mg2+, in Applicants' crystallization solution suggesting

that Asn863 can point towards the active site and participate in catalysis. Whereas the HNH

domain shares a ββα -metal fold with other HNN endonuc lease, their overall structures are

different (Fig. 32E, F), consistent with the differences in their substrate specificities.

[00705] sgRNA recognizes target DNA via Watson-Crick base pairing: The sgRNA consists

of crR A- and tracrRNA-derived sequences connected by an artificial tetraloop (Fig. 33A). The

crRNA sequence can be subdivided into guide (20-nt) and repeat (12-nt) regions, and the

tracrRNA sequence likewise into anti-repeat (14-nt) and three tracrRNA stem loops (Fig. 33A).

The crystal structure reveals that the sgRNA binds the target DNA to form a T-shaped

architecture comprising a guide:DN A duplex, repeatanti-repeat duplex and stem loops 1-3 (Fig.

33A, B). The repeatanti-repeat duplex and stem loop 1 are connected by a single nucleotide

(A ), and stem loops 1 and 2 are connected by a 5-nt single-stranded linker (nucleotides 63-

67).

[00706] The guide (nucleotides 1-20) and target DNA (nucleotides 3'-23') form the

guide:DNA hybrid duplex via 20 Watson-Crick base pairs, with the conformation of the duplex

distorted from a canonical A-form RNA duplex (Figs. 33B and 42). The crRNA repeat

(nucleotides 21-32) and tracrRNA anti-repeat (nucleotides 37-50) form the repeat: anti-repeat

duplex via nine Watson-Crick base pairs (U22:A49-A26:U45 and G29:C40-A32:U37) (Fig.



33A, B). Within this region, G27, A28, A4 , A42, G43, and U44 are unpaired, with A28 and

U44 flipped out from the duplex (Fig. 33C). The nucleobases of G27 and A41 stack with the

A26:U45 and G29:C40 pairs, respectively, and the 2-amino group of G27 interacts with the

backbone phosphate group between G43 and U44, stabilizing the duplex structure (Fig. 33C).

G2 and U50 form a wobble base pair at the three-way junction between the

guide:DNA/repeat:anti-repeat duplexes and stem loop , stabilizing the T-shaped architecture

(Fig. 33C).

[00707] As expected from the RNA-fold predictions of the nucleotide sequence, the tracrRNA

3 ' tail (nucleotides 68—8 and 82-96) form stem loops 2 and 3 via four and six Watson-Crick

base pairs (A69:U80-U72:A77 and G82:C96-G87:C9i), respectively (Fig. 33A, B). Previously-

unappreciated, nucleotides 52-62 also form a stem loop (stem loop 1) via three Watson-Crick

base pairs (G53:C61, G54:C60 and C55:G58), with U59 flipped out from the stem (Fig. 33A, B).

Stem loop is stabilized by the G62-G53:C6! stacking interaction and the G62- A A52 polar

interactions (Fig. 33C).

[00708] The guide: DNA and repeatanti-repeat duplexes are accommodated an deeply buried

in a positively-charged groove at the interface of the two lobes, while the rest of the sgRNA

extensively interacts with the positively-charged surface on the back side of the protein (Fig.

30D). in Mo A , the 3 '-terminal bases of the target DNA (3'-ACC complementary to the PAM)

are not visible in the electron density map. In contrast, the two adjacent bases (3 -AC) in Mol B

are not recognized by Cas9, although they are structurally ordered due to the crystal packing

interactions and are visible in the electron density map. These observations suggest that the 3'-

ACC sequence complementary to the PAM (5 -TGG) is not recognized by Cas9, consistent with

the previous biochemical data demonstrating that Cas9-catalyzed DNA cleavage requires the 5'-

NGG PAM on the non-complementary strand, but not the 3 '-NCC sequence on the

complementary strand (Jinek et a!., 2012).

[00709] Previous studies showed that although sgRNA with a 48-nt tracrRNA tail (referred to

as sgRNA(+48)) is a minimal region for the Cas9-catalyzed DNA cleavage in vitro (jinek et al.,

2012), sgRNAs with extended tracrRNA tails, sgRNA(+67) and sgRNA(+85), dramatically

improved Cas9 cleavage activity in vivo (Hsu et al., 2013). The present structure revealed that

sgRNA(+48), sgRNA(+67) and sgRNA(+85) contain stem loop 1, stem loops 1-2 and stem

loops 1-3, respectively (Fig. 33A , B). These observations indicated that, whereas stem oop 1 is



essential for the formation of the functional Cas9-sgRN A complex, stem loops 2 and 3 further

support the stable complex formation as well as enhance sgRNA stability, thus improving the in

vivo activity.

[007 ] To confirm the significance of each sgRNA structural component on Cas9 function,

Applicants tested a number of sgRNAs with mutations in the repeat:anti-repeat duplex, stem

loops 1-3, and the linker between stem loops and 2 . Applicants' results revealed that, whereas

stem loops 2 and 3 as well as the linker region can tolerate a large number of mutations, the

repeat:anti-repeat duplex and ste loop 1 are critical for Cas9 function (Fig 33D) Moreover, the

sgRNA sequence can tolerate a large number of mutations (Fig. 33D, reconstructed sgRNA).

These results highlight the functional significance of the structure-dependent recognition of the

repeat:anti-repeat duplex by Cas9.

[0Θ711] Conserved arginine cluster on Bridge helix play a critical role in sgRNA:DNA

interaction: The crRNA guide region is primarily recognized by the REC lobe (Fig. 34A). The

backbone phosphate groups of the crRNA guide region (nucleotides 4-6 and 13-20) interact

with the REC1 domain (Argl65, Glyl66, Arg403, Asn407, Lys510, Tyr5 and Arg661) and

Bridge helix (Ala59, Arg63, Arg66, Arg70, Arg71, Arg74 and Arg78) (Fig. 34B), and the 2'-

hydroxyl groups of C 5, U16 and G19 hydrogen bond with Tyr450, Arg447/Ile448 and Thr404

in the REC1 domain (Fig. 34B), respectively. These observations suggested that the Watson-

Crick faces of eight PAM-proximal nucleotides of the Cas9-bound sgRNA are exposed to the

solvent, thus serving as a nucleation site for pairing with the target complementary strand. This is

consistent with previous reports that the 10-12 bp PAM-proximal "seed" region is critical for

Cas9-catalyzed DNA cleavage (Cong et a!., 2013; Fu et al., 2013; Hsu e a!., 2013; Jinek et al,

2012; Mali et al., 2013a; Pattanayak et al., 2013).

[00712] Mutational analysis demonstrated that the R66A, R70A and R74A mutations on

Bridge helix markedly reduced DNA cleavage activities (Fig. 34C), highlighting the functional

significance of the recognition of the sgRNA "seed" region by the Bridge helix. Although Arg78

and Argl65 also interact with the "seed" region, the R78A and R165A mutants showed only

moderately decreased activities (Fig 34C). These results may reflect that, whereas Arg66, Arg70

and Arg74 form bifurcated salt bridges with the sgRNA backbone, Arg78 and Argl65 form a

single salt bridge with the sgRNA backbone. A cluster of arginine residues on the Bridge helix

are highly conserved among Cas9 proteins in the Type Π-Α- C systems (Figs. 40, 41), suggesting



that the Bridge helix is a universal structural feature of Cas9 proteins involved in recognition of

the sgRNA and target DNA. This notion is supported by a previous observation that a strictly

conserved arginine residue, equivalent to Arg70 of S . pyogenes Cas9, is essential for the function

of Francise!la novicida Cas9 in the Type -B system (Sampson et a , 2013). Moreover, the

alanine mutation of the repeat :anti-repeat duplex-interacting residues (Arg75 and Lysl63) and

stem loop 1-interacting residue (Arg69) resulted in decreased DNA cleavage activity (Fig. 34C),

confirming the functional importance of the recognition of the repeatanti-repeat duplex and stem

loop 1 by Cas9.

[00713] The crRNA guide region is recognized by Cas9 in a sequence-independent manner

except for the U16-Arg447 and G18-Arg71 interactions (Fig. 34A, B). This base-specific G18-

Arg71 interaction may partly explain the observed preference of Cas9 for sgR As having

guanines in the four PAM-proximal guide sequences (Wang et al., 2014).

[00714] The RECl and RuvC domains facilitate RNA-guided DNA targeting: Cas9

recognizes the 20-bp DNA target site in a sequence-independent manner (Fig. 34A). The

backbone phosphate groups of the target DNA (nucleotides , 9 -11', 13', and 20') interact with

the RECl (Asn497, Trp659, Arg661 and Gln695), RuvC (Gln926), and PI (Giul O ) domains.

The C2' atoms of the target DNA (nucleotides 5', 7', 8', I V, 19', and 20') form van der Waals

interactions with the RECl domain (Leul69, Tyr450, Met495, Met694 and His698) and RuvC

domain (Ala728) (Fig. 34D). These interactions are likely to contribute towards discriminating

between DNA vs. RNA targets by Cas9. The terminal base pair of the guide:DNA duplex

(Gl:C20 ) is recognized by the RuvC domain via end-capping interactions (Fig. 34D); the

nucieobases of sgRNA Gl and target DNA C20' interact with the side chains of Tyrl013 and

VallOlS, respectively, whereas the 2'-hydroxyl and phosphate groups of sgRNA Gl interact with

Va l 009 and Gln926, respectively. These end-capping interactions are consistent with the

previous observation that Cas9 recognizes a 17-20-bp guide:DNA duplex, and that extended

guide sequences are degraded in cells and do not contribute to improving sequence specificity

(Mali et al., 2013a; Ran et al, 20 3) Taken together, these structural findings explain the RNA-

guided DNA targeting mechanism of Cas9.

j 715 The repeatanti-repeat duplex is recognized by the REC and N C lobes in a

sequence-dependent manner: The repeatanti-repeat duplex is extensively recognized by the REC

and NUC lobes (Fig. 34A). The backbone phosphate groups of the crRNA repeat (nucleotides



24, 26, and 27) and anti-repeat (nucleotides 41, 45, 46, and 48-50) interact with the REC1

domain (Argl 15, His 116, His160, Lysl63, Arg340, and Arg403), PI domain (LyslllS), and

Bridge helix (Lys76) (Fig. 34E, F). The 2'~hydroxyl groups of the crRNA repeat (nucleotides

22-24) and anti-repeat (nucleotides 43-45 and 47) hydrogen bond with the REC domain

(LeulOl, Serl04, Phel05, Ilel35, Tyr359, and Gln402) and the PI domain (Ilel l l O and

Ty .

[00716] In contrast to the sequence-independent recognition of the guide region, there are

sequence-dependent interactions between Cas9 and the repeatanti-repeat duplex. The nueleobase

of the flipped U44 is sandwiched between the side chains of Tyr325 and His328, with its N3

atom hydrogen bonded with the carbonyi group of Tyr325, while that of unpaired G43 stacks

with the side chain of Tyr359 and hydrogen bonds with the side chain of Asp364 (Fig. 34A, F).

Finally, the nucleobases of U23/A49 and A42/G43 hydrogen bond with the side chain of

Argl 2 and the main-chain carbonyi group of Phe351, respectively.

[0Θ717] In the present structure, the repeatanti-repeat duplex is recognized primarily by the

REC lobe, which is divergent in sequence and lengt among Cas9 orthologs within the Type II-

A-C systems (Figs. 40, 41), consistent with the previous observation that Cas9 and sg NA are

interchangeable only between closely related Type Π systems (Fonfara et a ., 2013). The three

PAM-distal base pairs (C30:G39-A32:U37) are not recognized by Cas9 and protrude from the

complex (Fig. 34A), consistent with a proposed model in which a Cas9-bound repeatanti-repeat

duplex is processed by the host RNase 1 enzyme (Deltcheva et al., 20 ) .

[0Θ718] The nucleobases of G and U50 in the G21 :U50 wobble pair stack with the terminal

C20:G1 ' pair in the g ide D A duplex and the side chain of Tyr72 on Bridge helix, respectively,

with the U50 0 4 atom hydrogen bonded with the side chain of Arg75 (Fig. 34E). Notably, A5

adopts the syn-conforaiation, and is oriented in the direction opposite to U50 (Figs. 33C an

34G). The nueleobase of A5 is sandwiched between the Phel 05 side chain in the PI domain

and the U63 nueleobase in the linker, with its N7 and N atoms hydrogen bonded wit the main-

chain amide group of Phel 105 and the G62 2'-hydroxyl group in stem loop 1, respectively (Fig.

34G). Whereas a repeat: anti-repeat duplex is diverse in sequence and length among the Type II-

A---C systems, the G21 :U50 base pair is highly conserved among Cas9s (Fonfara et al., 2013),

suggesting that this wobble pairing is a universal structural feature involved in the three-way

junction formation.



[00719] To verity the sequence-dependent recognition of the repeat:anti-repeat duplex,

Applicants evaluated the effect of repeatanti-repeat mutations on Cas9-meditated DNA

cleavage, and found multiple mutations that significantly reduce Cas9 activity (Fig. 34C)

Notably, replacement of G43, which forms a base-specific hydrogen bond with Asp364, with

adenine reduced Cas9 activity by over 3-fold. In addition, replacement of the flipped U44 in the

repeat:anti-repeat duplex with adenine resulted in over a 5-fold drop in cleavage activity,

whereas replacement of U44 with another pyrimidine base (cytosine) did not significantly affect

cleavage activity (Fig. 34C). These results suggest that base-specific recognition of G43 and U44

could play an important role in sg NA recognition by Cas9.

[00720] sgRN A stem loops 1-3 interact with Cas9: Stem loop 1 is primarily recognized by the

REC lobe together with the P domain (Fig. 34A). The backbone phosphate groups of stem loop

1 (nucleotides 52, 53, and 59-61) interact with the REC1 domain (Leu455, Ser460, Arg467,

Thr472, and e473), P domain (Lys 123 and Lys 124), and Bridge helix (Arg70 and Arg74),

with the 2 '-hydroxy 1 group of G58 hydrogen bonded with Leu455 in the REC1 domain. A52

interacts with P he 1 05 through a face-to-edge π--π stacking interaction (Fig 34G), and the

flipped U59 nucleobase hydrogen bonds with the side chain of Asn77 (Fig. 34F1).

[00721] Stem loops 2 and 3, and the single-stranded linker are primarily recognized by the

NUC lobe (Fig. 34A); this contrasts with stem loop 1 and the guide:DNA/repeat:anti~repeat

duplexes, which are recognized by both of the NUC and REC lobes. The backbone phosphate

groups of the linker (nucleotides 63-65 and 67) interact with the RuvC domain (Glu57, Lys742,

and Lysl 097), P I domain (T h 02), and Bridge helix (Arg69), with the 2'-hydroxyl groups of

U64 and A65 hydrogen bonded with Glu57 and His721, respectively (Fig. 341). The nucleobase

of C67 hydrogen bonds with the main-chain amide group of Vail 0 (Fig. 341).

[0G722] Stem loop 2 is recognized by Cas9 via the interactions between the NUC lobe and the

non- Watson-Crick A68:G81 pair, which is formed by direct (between the A68 N6 and G81 0 6

atoms) and water-mediated (between the A68 N l and G81 N l atoms) hydrogen-bonding

interactions (Fig. 34J). The nucleobases of A68 and G81 contact the side chains of Serl351 and

Tyrl356, respectively, with the A68:G81 pair recognized by Thrl358 via a water-mediated

hydrogen bond (Fig. 34J). The 2'-hydroxy! group of A68 hydrogen bonds with the side chain of

His! 349, and the 2-amino group of G81 hydrogen bonds with the main-chain carbonyl group of

Lys33 (Fig. 34J).



[00723] Stem loop 3 interacts with the N C lobe more extensively relative to stem loop 2

(Fig. 34 ). The backbone phosphate groups of C91 and G92 interact with the RuvC domain

(Arg40 and Lys44) (Fig. 34 ), while the nucleobases of G89 and U90 hydrogen bond with

Glnl272 and Glul225/Alal227, respectively (Fig. 34K). The nucleobases of A88 and C9 are

recognized by the side chain of Asn46 via multiple hydrogen-bonding interactions (Fig. 34 ).

[00724 Structural flexibility of Cas9 and sgRNA: Although the NH domain cleaves the

complementary strand of the target DNA at a position three nucleotides upstream of the PAM

sequence (Gasiunas et al., 2012; J ek et a 2012), in the present structure the HNH domain is

positioned away from the scissile phosphate group of the bound complementary strand (Fig.

35A). A structural comparison of Mol A and Mol B provided mechanistic insights into the

complementary strand cleavage by the H domain. In Mol A, the HNH domain is followed by

the 40 helix of the RuvC domain, which is connected with the a 4 helix by an α40- α4 linker

(residues 919-925) (Fig. 35A). Whereas in Mol A residues 913-925 form the C-terminal portion

of the a43 helix and 43--α44 linker, in Mol B these residues form an extended a-helix, which is

directed toward the cleavage site of the complementary strand (Fig. 35A) These observations

suggest that the HNH domain can approach and cleave the target DNA through conformational

changes in the segment connecting the HNH and RuvC domains.

[00725] Moreover, the structural comparison revealed a conformational flexibility between

the REC and NUC lobes (Fig. 35B). Compared to Mol A, Mol B adopts a more open

confomiation, in which the two lobes are rotated by 15° at a hinge loop between Bridge helix and

the strand β5 in the RuvC domain (Fig. 35B). The bound sgRNA also undergoes an

accompanying conformational change at the single-stranded linker, which interacts with the

hinge loop (Fig. 35C). Applicants also observed an accompanying displacement of the β1 —β18

loop of the PI domain, which interacts with the repeatanti-repeat duplex and the 2- c 3 loop of

the REC1 domain (Fig. 35B). Notably, there is no direct contact between the two lobes in the

present structure, except for the interactions between the 2- α3 and β 7 —β 8 loops (Fig. 35D),

suggesting that Cas9 is highly flexible i the absence of the sgRNA. The flexible nature of Cas9

is likely to play a role in the assembly of the Cas9--sgRNA--DNA ternary complex.

[0Θ726] The crystal structure of Cas9 in complex with guide RNA and target DNA reveals

that the 20-bp heteroduplex formed by the crRNA guide region and the complementary strand of



the target DNA is accommodated in the positively-charged groove at the interface between the

REC and NUC lobes of Cas9, with the scissiie phosphate group of the target properly positioned

for cleavage by the HNH domain. Although the present structure does not contain the non-

complementary DNA strand, the position of the bound complementary strand suggests that the

scissiie phosphate of the non-complementary strand is located in the vicinity of the active site of

the RuvC domain, consistent with previous biochemical data (Gasiunas et a! , 2012; Jinek e a ,

2012). Furthermore, Applicants' structural and functional analyses indicate that the PI domain

participates in the recognition of the PAM sequence of th e non-complernentary strand.

[00727] Based on these observations, Applicants propose a model for the Cas9-catalyzed

RNA-guided DNA cleavage (Fig. 36). Cas9 recognizes the PA -proximal guide region and

repeat:anti-repeat duplex of sgRNA to form a Cas9-sgRNA binary complex. The binary

complex subsequently recognizes the DNA sequence complementary to the 20-nt guide region of

the bound sgRNA, forming the final Cas9-sgRNA-target DNA ternary complex. During the

ternary complex formation, the PI domain recognizes the PAM sequence of the non-

complementary strand, facilitating the R-loop formation. Upon assembly of the ternary complex,

the mobile HNH domain approaches and cleaves the complementary strand in the guide:DNA

duplex, whereas the RuvC domain cleaves the single-stranded, non-complementary strand.

[00728] Applicants' crystal structure provides a critical step towards understanding the

molecular mechanism of RNA-guided DNA targeting by Cas9. Further structural and functional

studies with S. pyogenes Cas9 or related orthologs, including the stnictural determination of the

Cas9-sgRNA-DNA ternary complex containing the non-complementary strand, may be

important for illuminating detai ls such as Cas9~mediated recognition of PAM sequences on the

target DNA or mismatch tolerance between the sgRNA:DNA duplex. However, the present

structural and functional analyses already provide a useful scaffold for rational engineering of

Cas9-based genome modulating technologies. Applicants reported, for example, an S . pyogenes

Cas9 truncation mutant (Fig. 3 B) that will facilitate packaging of Cas9 into size-constrained

viral vectors for in vivo and therapeutic applications. Similarly, future engineering of the PI

domain allows for programming of PAM specificity, improving target site recognition fidelity,

and increasing the versatility of the Cas9 genome engineering platform.

[00729] Experimental Procedures



Protein preparation: The gene encoding full-length S . pyogenes Cas9 (residues 1-1368) was

cloned between the Ndel and Xhol sites of the modified pCold-GST vector (TaKaRa). The

protein was expressed at 20°C in Escherichia coli Rosetta 2 (DE3) (Novagen), and was purified

by Ni- TA Superflow resin (Q!AGEN). The eluted protein was incubated overnight at 4°C with

TEV protease to remove the GST-tag, and further purified by chromatography on Ni-NTA,

Mono S (GE Healthcare) and HiLoad Superdex 200 16/60 (GE Healthcare) columns. The

SeMet-labeled protein was prepared using a similar protocol for the native protein. The sgRNA

was in vitro transcribed by T7 polymerase using a PCR-amplified template, and was purified on

10% denaturing polyacrylamide gel electrophoresis. The target DNA was purchased from

Sigma-Aldrich. The purified Cas9 protein was mixed with sgRNA and DNA (molar ratio

1:1.5:2), and then the complex was purified using a Superdex 200 Increase column (GE

Healthcare) in a buffer containing 10 mM Tris-HCl, pH 8.0, 150 mM NaCl and i mM DTT.

[00730] Crystallography: The purified Cas9-sgRNA---DNA complex was crystallized at 20°C

by the hanging-drop vapor diffusion method. Crystals were obtained by mixing µ of complex

solution (A2 0 m = 15) and µ of reservoir solution (12% PEG 3,350, 100 mM Tris-HCl, pH

8.0, 200 mM ammonium acetate, 150 mM NaCl and 100 mM NDSB-256).Tiie SeMet-labeled

protein was crystallized under conditions similar to those for the native protein. X-ray diffraction

data were collected at 100 K on the beamlines BL32XU and BL4 U at SPring-8 (Hyogo,

Japan). The crystals were cryoprotected i reservoir solution supplemented with 25% ethylene

glycol. X-ray diffraction data were processed using XDS (Kabsch, 2010) . The structure was

determined by the SAD method, using the 2.8 A resolution data from the SeMet-labeled crystal.

Forty of the potential 44 Se atoms were located using SHELXD (Sheldrick, 2008) and

autoSHARP (delaForteile and Bricogne, 1997). The initial phases were calculated using

autoSHARP, and further improved by 2-fold NCS averaging using DM (Winn et a!., 201 ) . The

model was automatically built using PHENIX AutoSol (Adams et ai, 2002), followed by manual

model building using COOT (Erasley an Cowtan, 2004) and refinement using PHENIX (Adams

et al., 2002). The resulting model was further refined using for native 2.4 resolution data.

[00731] Cell culture and transfection: Human embryonic kidney (HEK) cell line 293FT (Life

Technologies) or mouse Neuro 2a (Sigma-Aldrich) cell line was maintained in Dulbecco's

modified Eagle's Medium (DMEM) supplemented with 10% fetal bovine serum (HyClone), 2

mM GiutaMAX (Life Technologies), 0 U/ml penicillin, and 100 g m streptomycin at 37°C



with 5% C0 2 incubation. Ceils were seeded onto 24-weiI plates (Corning) at a density of 120,000

cells/well, 24 h prior to transfection. Cells were transfected using Lipofectamine 2000 (Life

Technologies) at 70-80% confluency following the manufacturer's recommended protocol A

total of 400 ng Cas9 plasmid and 100 ng of U6::sgRNA PGR product was transfected.

[ Θ732] SURVEYOR nuclease assay for genome modification: 293FT cells were transfected

with DNA as described above. Ceils were incubated at 37°C for 72 h post-transfection prior to

genomic DNA extraction. Genomic DNA was extracted using the QuickExtract DNA Extraction

Solution (Epicentre) following the manufacturer's protocol. Briefly, pelleted ce ls were

resuspended in QuickExtract solution and incubated at 65°C for 15 min, 68°C for 15 in , and

[00733 The genomic region flanking the CRISPR target site for each gene was PGR

amplified, and products were purified using QiaQuick Spin Column (Qiagen) following the

manufacturer's protocol. 400 ng total of the purified PGR products were mixed with 2 µ 0

Taq DNA Polymerase PGR buffer (Enzymatics) and ultrapure water to a final volume of 20 µ ,

and subjected to a re-annealing process to enable heteroduplex formation: 95°C for 10 min, 95°C

to 85°C ramping at - 2°C/s, 85°C to 25°C at - 0.25°C/s, and 25°C hold for 1 min. After re-

annealing, products were treated with SURVEYOR nuclease and SURVEYOR enhancer S

(Transgenomics) following the manufacturer's recommended protocol, and analyzed on 4-20%

Novex TBE poly-acrylamide gels (Life Technologies). Gels were stained with SYBR Gold DNA

stain (Life Technologies) for 30 min and imaged with a Gel Doc gel imaging system (Bio-rad).

Quantification was based on relative ban intensities. Indel percentage was determined by the

formula, 100 x ( - ( 1 - (b + c) (a + b + c)) ' ), where a is the integrated intensity of the

undigested PCR product, and b and c are the integrated intensities of each cleavage product.

[00734] Western blot: HE 293FT cells were transfected and lysed in X R PA buffer

(Sigma-Aldrich) supplemented with Protease Inhibitor (Roche). Lysates were loaded onto Bolt

4-12% Bis-Tris Plus Gel (Invitrogen) and transferred to nitrocellulose membranes. Membranes

were blocked in Tris-buffered saline containing 0.1% Tween-20 and 5% blocking agent (G-

Biosciences). Membrane was probed with rabbit anti-FLAG (1:5000, Abeam), HRP-conjugated

anti-GAPDH (1:5,000 Cell Signaling Technology), and HRP-conjugated anti -rabbit (1:1000).

Blots were visualized on Gel Doc XR+ System (Bio-rad)

[00735 Sequence information:



Italic: 3 FLAG sequence
Underlined: NLS sequences

W dtyp SpCasS
ATGGACTATAAGGACCACGACGGAGACTACAAGGATCATGATATTGATTACAAAGACGATGACGATAAGATGG
CCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCGACAAGAAGTACAGCAI-CGG
c ciOGACATCGGCAC ii CTCTGTGGG
AAATTCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAGAAGAACCTGA'I-CGGAGCCCTGCTGT
TCGACAGCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGAC
GGAAGAACCGGATCIOCTATCIOCAAGAGATCTTCAGCAACGAGATGGCCA/VGGTGGACGACAGCTT
CTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAGCACGAGCGGCACCCCATCTTCG
GCAACAI-CGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCA'I-CTACCACCTGAGAAAGAAACT
GGTGGACAGCACCGACAAGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCC ACATGATCAAGTTCC
GGGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTC ATCCAG
CTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGTGGACGCCAAGG
CCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATCTGATCGCCCAGCTGCCCGGCGAG
AAGA^VGAATGGCCTGTTCGGCAACCTGATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAA
CTTCGACCTGGCCGAGGATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAAC
CTGCTGGCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCCAT
CCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCA
AGAGATACGACGAGCACCACCA GGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCTGA
GAAGTACA AAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCC
AGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAA^VGATGGACGGCACCGAGGAACTGC
TCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACA^VCGGCAGCATCCCCCA
CCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGG
ACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGG
GGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGG
AAGTGGTGGACAAGGGCGCTTCCGCCGAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTG
CCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGAC
CAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCC
ATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCA
AGAAAATCGAGTGCTTCGACTCGGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGC
ACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACA
TTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAA
ACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGG
GCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTT
CCTGAAGTCCGACGGCTTCGCGAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTA
AAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCT
GGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAA
GTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGA
AGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCC
AGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCT
GCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTG
GACCATATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGA
CAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGG
CGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAG
GCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCAC
AAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATC
CGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTA
CAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACC
GOCCTGATCAAAA^VGTACCCTAAGCTGGAAAGCGAGTTCGTGIACGGCGACTACAAGGTGTACGACGT
GCGGAAGATGATCGCCAAGAGCGAGCAGGAAA 'I-CGGCAAGGCTACCGCCAAG 'IACTTCTTCTACAGC
AACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGAT
CGAGACAA/VCGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAA
GTGCTGAGCATGCCCCAAGTGAAIA 'I-CGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAG



AGTCTATCCTGCCCAAGAGGA VCAGCGATAAGCTGATCGCCAGA AGA VGGACTGGGACCCTAAGAA
GTACGGCGGCTTCGACAGCCCCA CCGTGGCCT ATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGC
AGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGA
GAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAG
CTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGA^VCT
GCAGAAGGGAA^VCGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATG
AGAAGCTGA^VGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTA
CCTGGACGAGATCATC'GAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGG
ACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCAT
CCACCTGTTTACGCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCG
GAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTG
TACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGAC AAAAGGCCGGCGGCCACGAAAAAGGCCG
GCCAGGCAAAAAAGAAAAAG

Sp_del(97-1 50)
ATGGACTATAAGGACCACGA CGGA GACTACAAGGA TCA TGATATTGATTACAAAGACGATGACGA TAAGA ( G
CCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCGACAAGAAGTACAGCATCGG
CCTGGACATCGGCACCAACTCTGTGGGCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAG
AAATTCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGT
TCGACAGCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGAC
GGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCCT
GCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCCTGATCGAGGGCGACC

Χ Λ . Χ X:Λ ΛΛ ( i X:Λ X Ί Χi( i.\t . . ( T Ύ ί . Λ Χ ( Λ i T i( : l ( .\ X T .\ X ί " T i

GAGGAAAACCCCATCAACGCCAGCGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGA
GCAGACGGCTGGAAAATCTGATCGCCCAGCTGCCCGGCGAGAAGA4GAATGGCCTGTTCGGAAACCT
GATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGGATGCCAAAC
TGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCCAGATCGGCGACCAGTA
CGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCCATCCTGCTGACiCGACATCCTGAGAGTGA
ACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGA

X Χ: . IX . .\ Χ ( Xi Χ . ( i T it Χi. ( iΑΛ ( i i'A . Λ Α . ( :A TJ" I t i" ! '

AGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCAT
CAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTG
CTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACG
CCATTCTGCGOCGOCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATC
CTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGAC
CAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCC
CAGAGCTTCATCGAGCGGArGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGC
ACAGOCIOCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGGA
ATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCA
ACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGOACTACTTCAAGAAAATCGAGTGCTTCGACTCCGT
GGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTA
TCA^VGGACA\GGACT1^CTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCT
GACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGAC
AAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCA
ACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAAC
AGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGG
TGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCA/VTCTGGCCGGCAGCCCCGCCATTA/VGAAG
GGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTC'GTGAAAGTGATGGGCCGGCAC'AAGCCCGAGA
ACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGAACAGCC'GCGAGA
GAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGA
AAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTG
GACCAGGA/VCTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCT
GA/VGGACGACTCCATC'GAC'AAC'AAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACAA
CGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTG
ATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGG



CCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGA
CTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTG
AAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTA
CCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGC
TGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCG
GCAGGAA^VTCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCA^VCATCATGAACTTTTTCAAGACCG
AGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGA
GATCGTGTGGGATA/VGGGCCGGGATTTTGC'CACC'GTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATA
TCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAG
CGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACC
GTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGA
AAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGA
AGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAG
CTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCC
TGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGC.CACTATGAGAAGCTGAAGGGCTCCCCCGAG
GATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGA
TCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAAC
AAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCT
GGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACGATCGACCGGAAGAGGTACACCAGCACCAAAG
AGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCT
CAGCTGGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAG

Sp de! (175-307)
ATGGACTATAAGGACCACGACGGAGACTACAAGGATCATGATATTGATTACAAAGACGATGACGATAAGAJGG
CCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCGACAAGAAGTACAGCATCGG
CCTGGACATCGGCACCAACTCTGTGGGCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAG
AAATTCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGT
TCGACAGCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGAC
GGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTT
CTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAGCACGAGCGGCACCCCATCTTCG
GCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACT
GGTGGACAGCACCGACAAGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCC
GGGGCCACTTCCTGATCGAGGGCGACCTGGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCT
ATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGC
TGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGACGGC
GGAGCCAGCCAGGAiVGAGTTCTACAiVGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGG
AACTGC' -CGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCAr
CCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCC
TGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTG
GCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACT
TCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAA
GAACCl GCCCAACGAGAAGGTGCl GCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACG
AGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAA
AAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGAC
TACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTC
CCTGGGCA CATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAAC
GAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAAC
GGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACAC
CGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATC
CTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGA ACTTCATGCAGCTGATCCACGACGACA GCCT
GACCTTTAA^VGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATT
GCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGC
TCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGAC
CACCCAGAAGGGACAGAAGAACA GCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCT
GGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTG



TACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTA
CGATGTGGACCA TATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACA VCA VGGTGCTGACCA
GAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGC'CCTCC'GAAGAGGTC'GTGAAGAAGATGAAGA
ACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCC
GAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGC
AGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAA
GCTGATCCG GGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCC
AGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTG
GGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGT
ACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTT
CTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACCGTGGCCAACGGCGAGATCCGGAAGCGGC
CTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGT
GCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTC
AGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACC
CTAAGAAGTACGGCGGCTTCGACAGCGCGACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAA
AAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGA.TCACCATCATGGAAAGAAGCA
GCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGAT
CATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGA.GAATGCTGGCCTCTGCCG
GCGAACTGCAGAAGGGAAACGAACTGGCGCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGC
CACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACA
AGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCT
AATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGA
ATATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCA
TCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCAC
CGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGCCGGCGGCCACGAAA
AAGGCCGGCCAGGCAAAAAAGAAAAAG

Sp„ S{3 2-409)
ATGGACTATAAGGACCACGACGGAGACTACAAGGATCATGATATTGATTACAAAGACGATGACGATAAGATGG
CCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCGACAAGAAGTACAGCATCGG
CCTGGACATCGGCACCAACTCTGTGCXJCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAG
AAATTCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAGAAGAACCTGATCCXJAGCCCTGCTGT
TCGACAGCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGAC
GGAAGA/VCGGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTT
CTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAJVGAAGCACGAGCGGCACCCCATCTTCG
GCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACT
GGTGGACAGCACCGACAAGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCC
GGGGCCACTI^CTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAG
CTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGTGGACGCCAAGG
CCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATCTGATCGCCCAGCTGCCCGGCGAG
AAGAAGAATGGCCTGTTCGGAAACCTGATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAA
CTTCGACCTGGCCGAGGATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAAC
CTGCTGGCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCA/VGAACCTGTCCGACGCCAT
CCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCCCCCACCAGATCCACCTGGGAGAGCTGCACG
CCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATC
CTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGAC
CAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCC
CAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGC
ACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGGA
ATGAGAAAGCCC'GCCTTCC'TGAGCGGCGAGCAGAAAAAGGC'CATCGTGGACCTGCTGTTCAAGACCA
ACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGAC'TCCGT
GGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTA
TCA VGGACA AGGACTTCCTGGACAATGAGGAAAACGAGGACA TTCTGGAAGATATCGTGCTGACCCT
GACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGAC
AAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCA



ACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAAC
AGAA/VCTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGG
TGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAG
GGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGA/^AGTGATGGGCCGGCACAAGCCCGAGA
ACATCGTGATCGAA VTGGCCA GAGAGAACCA GACCACCCAGAAGGGACA GAAGAACA GCCGCGAGA
GAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGA
AAACACCCAGCTGCA GAACGAGAAGCTGTACCTGTACTACCTGCA GAATGGGCGGGATATGTACGTG
GACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCT
GAAGGACGACTCCATCGACAACAAGGTGCTGAC'CAGAAGCGACAAGA/VCCGGGGC'AAGAGCGACAA
CGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTG
ATTACCJCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGG
CCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGA
CTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTG
AAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTA
CCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGC
TGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGA
GCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCG
AGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGA
GATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATA
TCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAG
CGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCG
GTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGA
AAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGA
AGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAG
r \ X A A X X X , A A < ,A< AA !X , ( : V T i <Χ Χ i< X i t A T X A ( :A A X :< . T X '

TGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCACK:CACTATGAGAAGCTGAAGGGCTCCCCCGAG
GATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTCXIACGAGATCATCGAGCAGA
TCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCT^
AAGCACCGCXIATAAC¾XX:ATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCT
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CAGCTGGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAG

Sp_del ( 098-ersd)
ATGGACTATAAGGACCACGACGGAGACTACMGGATCATGATATTGATTACAAAGACGATGACGATMGK^I^
CCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCGACAAGAAGTACAGCATCGG
CCTGGACATCGGCAC!CAACTCTGTGGGCTGGGCCGTGATC^
AAATTCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGT
TCGACAGCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGAC
GOAAGA/VCGGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTT
CTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGAIAAGAAGCACGAGCGGCACCCCATCTTCG
GOAACATCGIOGACGAGGIOGCCTACCACGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACT
GOTGGACAGCACCGACAAGGCCGACCTGCGGCTGATCIATCTGGCCCTGGCCCACATGATCAAGTTCC
GGGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAG
CTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGTGGACGCCAAGG
CCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATCTGATCGCCCAGCTGCCCGGCGAG
AAGAAGAATGGCCTGTTCGGAAACCTGATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAA
CTTCGACCTGGCCGAGGATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAAC
CTGCTGGCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCA/VGAACCTGTCCGACGCCAT
CCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCA
AGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGA/^AGCTCTCGTGCGGCAGCAGCTGCCTGA
GAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCC
AGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGC
TCGTGAAGCTGAACAGAGAGGAC'CTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCA
CCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGA VGG



ACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGG
GGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGG
AAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTG
CCCAACGAGAAGGTGC'TGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGAC
CAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCC
ATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCA
AGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGC
ACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACA
TTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAA
ACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGG
GCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTT
CCTGAAGTCCGACGGCTTCGCGAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTA
AAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCT
GGCCGGCAGCCCCXXJCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAA
GTGATGGGC-CGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGA
AGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCC
AGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCT
GCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTG
GACCATATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGA
CAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGG
CGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAG
GCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTCKJAAACCCGGCAGATCAC
AAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATC
CGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTA
CAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACC
GCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGT
GCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGC
AACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGAT
CGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCCXJGATTTTGCCACCGTGCGGAAA
GTGCTGAGCATGCCCGAAGTGAATATCGTGAAAAAGACCAAAAGGCCGGCGGCCACGAAAAAGGCCG
GCCAGGCAAAAAAGAAAAAG

St3Cas9
ATGGACTATAAGGACCACGACGGAGACTACAAGGATCATGATATTGATTACAAAGACGATGACGATAAGAIGG
CCCCAAAGAAGAAGCGGAAGGI 'CGGTATCCACGGAGTCCCAGCAGCCACCAAGCCCTACAGCATCGG
CCTGGACATCGGCACCAATAGCOTGGGCTGGGCCGT^
AA/\ATGAAGGTGC1OGGCAACACCTCGAAGAAGTACATCAAGAAAAACCTGCTGGGCGTGCTGCTGT
TCGACAGCGGCATTACAGCCGAGGGCAGACGGCTGAAGAGAACCGCCAGACGGCGGTACACCCGGCG
GAGAAACAGAATCCTGTATCTGCAAGAGATCTTCAGCACCGAGATGGCTACCCTGGACGACGCCTTCT
TCCAGCGGCTGGACGACAGCTTCCTGGTGCCCGACGACAAGCGGGACAGCAAGTACCCCATCTTCGGC
AACCTGGTGGAAGAGAAGGCCTACCACGACGAGTTCCCCACCATCTACCACCTGAGAAAGIACCTGGC
CGACAGCACCAAGAAGGCCGACCTGAGACTGGTGTATCTGGCCCTGGCCCACATGATCAAGTACCGG
GGCCACTTCCTGATCGAGGGCGAGTTCAACAGCAAGAACAACGACATCCAGAAGAACTTCCAGGACT
TCCTGGACACCTACAACGCCATCTTCGAGAGCGACCTGTCCCTGGAAAACAGCAAGCAGCTGGAAGA
GATCGTGAAGGACAAGATCAGCAAGCTGGAAAAGAAGGACCGCATCCTGAAGCTGTTCCCCGGCGAG
AAGAACAGCGGAATCTTCAGCGAGTTTCTGAAGCTGATCGTGGGCAACCAGGCCGACTTCAGAAAGT
GCTTCAACCTGGACGAGA AGCCAGCCTGCACTTCAGCAAAGAGAGCTACGACGAGGACCTGGAA VC
CCTGCTGGGATATATCGGCGACGACTACAGCGACGTGTTCCTGAAGGCCAAGAAGCTGTACGACGCTA
TCCTGC'TGAGCGGCTTCCTGACCGTGACCGACAACGAGACAGAGGC'CC'CACTGAGCAGCGCCATGATT
AAGCGGTACAACGAGCACAAAGAGGATCTGGCTCTGCTGAAAGAGTACATCCGGAACA TCAGCCTGA
AAACCTACAATGAGGTGTTCAAGGACGACACCAAGAACGGCTACGCCGGCTACATCGACGGCAAGAC
CAACCAGGAAGAGGA VGATTTCTATGTGTACCTGAAGAAGCTGCTGGCCGAGTTCGAGGGGGCC C
TACTTTCTGGAAAAAATCGACCGCGAGGATTTCCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCAT
CCCCTACCAGATCCATCTGCAGGAAATGCGGGCCATCCTGGACAAGCAGGCCAAGTTCTACCCATTCC
TGGCCAAGAACAAAGAGCGGATCGAGAAGATCCTGACCTTCCGCATCCCTTACTACGTGGGCCCCCTG



GCCAGAGGCAACAGCGATTTTGCCTGGTCCATCCGGAAGCGCAATGAGAAGATCACCCCCTGGAACTT
CGAGGACGTGATCGACAAAGAGTCCAGCGCCGAGGCCTTCATCAACCGGATGACCAGCTTCGACCTGT
ACCTGCCCGAGGAAAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGACATTCAATGTGTAT ACGAG
CTGACCAAAGTGCGGTTTATCGCCGAGTCTATGCGGGACTACCAGTTCCTGGACTCCAAGCAGAAAAA
GGACATCGTGCGGCTGTACTTCAAGGACAAGCGGAAAGTGACCGATAAGGACATCATCGAGTACCTG
CACGCCATCTACGGCTACGATGGCATCGAGCTGAAGGGCATCGAGAAGCAGTTCAACTCCAGCCTGAG
CACATACCACGACCTGCTGAACATTATCAACGACAAAGAATTTCTGGACGACTCCAGCAACGAGGCCA
TCATCGAAGAGATCATCCACACCCTGACCATCTTTGAGGACCGCGAGATGATCA VGCAGCGGCTGAGC
AAGTTCGAGAACATCTTCGACAAGAGCGTGCTGAAAA^VGCTGAGCAGACGGCACTACACCGGCTGGG
GCAAGCTGAGCGCCAAGCTGATCAACGGCATCCGGGA.CGAGAAGTCCGGCAACACAATCCTGGACTA
CCTGATCGACGACGGCATCAGCAACCGGAACTTCATGCAGCTGATCCACGACGACGCCCTGAGCTTCA
AGAAGAAGATCCAGAAGGCCCAGATCATCGGGGACGAGGACAAGGGCAACATCAAAGAAGTCGTGA
AGTCCCTGCCCGGCAGCCCCGCCATCAAGAAGGGAATCCTGCAGAGCATCAAGATCGTGGACGAGCT
CGTGAAAGTGATGGGCGGCAGAAAGCCCGAGAGCATCGTGGTGGTGGTGGAAATGGCTAGAGAGAAC
CAGTACACCAATCAGGGCAAGAGCAACAGCCAGCAGAGACTGAAGAGACTGGAAAAGTCCCTGAAA
GAGCTGGGCAGCAAGATTCTGAAAGAGAATATCCCTGCCAAGCTGTCCAAGATCGACAACAACGCCC
TGCAGAACGACCGGCTGTACCTGTACTACCTGCAGAATGGCAAGGACATGTATACAGGCGACGACCTG
GATATCGACCGCCTGAGCAACTACGACATCGACCATATTATCCCCCAGGCCTTCCTGAAAGACAACAG
CATTGACAACAAAGTGCTGGTGTCCTCCGCCAGCAACCGCGGCAAGTCCGATGATGTGCCCAGCCTGG
AAGTCGTGAAAAAGAGAAAGACCTTCTGGTATCAGCTGCTGAAAAGCAAGCTGATTAGCCAGAGGAA
GTTCGACAACCTGACCAAGGCCGAGAGAGGCGGCCTGAGCCCTGAAGATAAGGCCGGCTTCATCCAG
AGACAGCTGGTGGAAACCCGGCAGATCACCAAGCACGTGGCCAGACTGCTGGATGAGAAGTTTAACA
ACAAGAAGGACGAGAACAACCGGGCCGTGCGGACCGTGAAGATCATCACCCTGAAGTCCACCCTGGT
GTCCCAGTTCCGGAAGGACTTCGAGCTGTATAAAGTGCGCGAGATCAATGACTTTCACCACGCCCACG
ACGCCTACCTGAATGCCGTGGTGGCTTCCGCCCTGCTGAAGAAGTACCCTAAGCTGGAACCCGAGTTC
GTGTACGGCGACTACCCCAAGTACAACTCCTTCAGAGAGCGGAAGTCCGCCACCGAGAAGGTGTACTT
CTACTCCAACATCATGAATATCTTTAAGAAGTCCATCTCCCTGGCCGATGGCAGAGTGATCGAGCGGC
CCCTGATCGAAGTGAACGAAGAGACAGGCGAGAGCGTGTGGAACAAAGAAAGCGACCTGGCCACCGT
GCGGCGGGTGCTGAGTTATCCTCAAGTGAATGTCGTGAAGAAGGTGGAAGAACAGAACCACGGCCTG
GATCGGGGCAAGCCCAAGGGCCTGTTCAACGCCAACCTGTCCAGCAAGCCTAAGCCCAACTCCAACG
AGAATCTCGTGGGGGCCAAAGAGTACCTGGACCCTAAGAAGTACGGGTACGGCGGATACGCCGGCAT
CTCCAATAGCTTCACCGTGCTCGTGAAGGGCACAATCGAGAAGGGCGCTAAGAAAAAGATCACAAAC
GTGCTGGAATTTCAGGGGATCTCTATCCTGGACCGGATCAACTACCGGAAGGATAAGCTGAACTTTCT
GCTGGAAAAAGGCTACAAGGACATTGAGCTGATTATCGAGCTGCCTAAGTACTCCCTGTTCGAACTGA
GCGACGGCTCCAGACGGATGCTGGCCTCCATCCTGTCCACCAACAACAAGCGGGGCGAGATCCACAA
GGGAAACCAGATCTTCCTGAGCCAGAAATTTGTGAAACTGCTGTACCACGCCAAGCGGATCTCCAACA
CCATCAATGAGAACCACCGGAAATACGTGGAAAACCACAAGAAAGAGTTTGAGGAACTGTTCTACTA
CATCCTGGAGTTCAACGAGAACTATGTGGGAGCCAAGAAGAACGGCAAACTGCTGAACTCCGCCTTCC
AGAGCTGGCAGAACCACAGCATCGACGAGCTGTGCAGCTCCTTCATCGGCCCTACCGGCAGCGAGCG
GAiVGGOACTGTTTGAGCTGACCTCCAGAGGCTCTGCCGCCGACTTTGAGTTCCTGGGAGTGAAGATCC
CCCGGTACAGAGACTACACCCCCTCTAGTCTGCTGAAGGACGCCACCCTGATCCACCAGAGCGTGACC
GGCCTGTACGAAACCCGGATCGACCTGGCTAAGCTGGGCGAGGGAAAAAGGCCGGCGGCCACGAAAA
AGGCCGGCCAGGCAAAAAAGAAAAAG

SpGas9(C80L, C574A)
ATGGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGCCGTGATCACCG
ACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAGAA
GAACCTGATCGGAGCCCTGCTGTTCGACAGCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACC
GCCAGAAGAAGATACACCAGACGGAAGAACC'GGATC'ctgTATC'TGCAAGAGATCTTCAGCAACGAGAT
GGCCAAGGTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAG
CACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCT ACCACGAGAAGTACCCCA CCAT
CTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCGACCTGCGGCTGATCTATCTGGCCC
TGGCCCACATGATCAAGTTC'CGGGGCCACTTCC'TGATCGAGGGCGACCTGAAC'CC'CGACAACAGCGAC
GTGGACAAGCTGTTCATCCAGCTGGTGCAGACCTACA ACCAGCTGTTCGAGGAAAACCCCATCAACGC
CAGCGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATCTG



ATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGAAACCTGATTGCCCTGAGCCTGGGCCT
GACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGGATGCCAAACTGCAGCTGAGCAAGGACACC
TACGACGACGACCTGGACAACCTGCTGGCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGC
CAAGAACCTGTCCGACGCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCC
CCCTGAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTC
GTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCG
GCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGAT
GGACGGCACCGAGGAACTGCTCGTGA/VGCTGAACAGAGAGGACCTGCTGCGGA/VGCAGCGGACCTTC
GACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAG
ATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTAC
TACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCA
TCACCCCCTGGAACTTCGAGGAAGTGGTGGA.CAA.GGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATG
ACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTT
CACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTG
AGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGC
AGCTGAAAGAGGACTACTTCAAGAAAATCGAGgagTTCGACTCCGTGGAAATCTCCGGCGTGGAAGAT
CGGTTCAACGCCTCCCTGGGCACATACCA.CGA.TCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGA
CAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAG
ATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGC
GGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTC
CGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCC
ACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCT
GCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAG
GTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCA
GAGAGAACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGG
GCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGA
GAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAACC
GGCTGTCCGACTACGATGTGGACCATATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAAC
AAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGA
AGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAA
TCTGACC.WjGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTG
GTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACG
ACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTC
CGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCT
GAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGC
GACTACAAGGTGlACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAA/VrCGGCAAGGClACCG
CCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGAG
ATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGG
ATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCA
GACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGA 'IAAGCTGATCGCCAGAAAG
AAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGT
GOCCAAAGTGGAAA/VGGGCAAGTCCAAGAAACTGAAGAGTGTGAA/VGAGCTGCTGGGGATCACCATC
ATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCIACAAAGAAGTGA
AAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAAT
GCTGGCCTCTGCCGGCGAACTGC'AGAAGGGAAAC'GAACTGGCCCTGCCCTCCAAATATGTGAACTTCC
TGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTT
GTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGA
TCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGA
GAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTA
CTTTGACACCACCATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCC
ACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGAC

Sp_St3 Cas9 chimera St3 in b ! )



ATGGACTATAAGGACCACGA CGGA GACTACAAGGA TCATGATATTGATTACAAAGACGATGACGA TAAGATGG
CCCCAAAGAAGAYVGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCGACAAGAAGTACAGCATCGG
CCTGGACATCGGCA CCAACTCTGTGGGCTGGGCCGTGATCACCGACGAGTACA AGGTGCCCAGCAAG
AAATTCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGT
TCGACAGCGGCGAAACA GCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCA AC
GGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTGGACGACAGCTT
CTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAGCACGAGCGGCACCCCATCTTCG
GCA^VCATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACT
GGTGGACAGCACCGACAAGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCC
GGGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCAG
CTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCGTGGACGCCAAGG
CCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATCTGATCGCCCAGCTGCCCGGCGAG
AAGAAGAATGIGCCTGTTCGGAAACCTGATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAA
CTTCGACCTGGCCGAGGATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAAC
CTGCTGGCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGCKX;GCCAAGAACCTGTCCGACGCCAT
CCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCA
AGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGGCAGCAGCTGCCTGA
GAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCC
AGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGC
TCGTGAAGCTGAACAGAGACKIACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCA
CCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGG
ACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGG
GGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGG
AAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTG
CCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGAC
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ACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACA
TTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAA
ACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGG
GCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTT
CCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTA
AAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAArCT
GGCCGGCAGCCCCGCCA 'ITAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAA
GTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGA
AGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCC
AGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCT
GCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTG
GACCATATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGA
CAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGArGAAGAAC'IACTGG
CGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAG
GCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCAC
AAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATC
CGGGA^VGTGAA^VGTGATCAC'CC'TGAAGTCCAAGC'TGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTA
CAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACC
GCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGT
GCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGC
AACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGAT
CGAGACAA^VCGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCC'GGGATTTTGC'CACCGTGCGGAAA
GTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGTGGAAGAACAGAACCACGGCCTGGAT
CGGGGCAAGCCCAAGGGCCTGTTCAACGCCAACCTGTCCAGCAAGCCTAAGCCCAACTCCAACG
AGAATCTCGTGGGGGCCAAAGAGTACCTGGACCCTAAGAAGTACGGGTACGGCGGATACGCCG
GCATCTCCAATAGCTTCACCGTGCTCGTGAAGGGCACAATCGAGAAGGGCGCTAAGAAAAAGAT
CACAAACGTGCTGGAATTTCAGGGGATCTCTATCCTGGACCGGATCAACTACCGGAAGGATAAG



CTGAACTTTCTGCTGGAAAAAGGCTACAAGGACATTGAGCTGATTATCGAGCTGCCTAAGTACT
CCCTGTTCGAACTGAGCGACGGCTCCAGACGGATGCTGGCCTCCATCCTGTCCACCAACAACAA
GCGGGGCGAGATCCACAAGGGAAACCAGATCTTCCTGAGCCAGAAATTTGTGAAACTGCTGTAC
CACGCCAAGCGGATCTCCAACACCATCAATGAGAACCACCGGAAATACGTGGAAAACCACAAGA
AAGAGTTTGAGGAACTGTTCTACTACATCCTGGAGTTCAACGAGAACTATGTGGGAGCCAAGAA
GAACGGCAAACTGCTGAACTCCGCCTTCCAGAGCTGGCAGAACCACAGCATCGACGAGCTGTGC
AGCTCCTTCATCGGCCCTACCGGCAGCGAGCGGAAGGGACTGTITGAGCTGACCTCCAGAGGCT
CTGCCGCCGACTTTGAGTTCCTGGGAGTGAAGATCCCCCGGTACAGAGACTACACCCCCTCTAG
TCTGCTGAAGGACGCCACCCTGATCCACCAGAGCGTGACCGGCCTGTACGAAACCCGGATCGAC
CTGGCTAAGCTGGGCGAGGGAAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAA
AAAG

St3 „ Sp Cas9 chimera (St3 in b ! )
ATGGCCCCAAAGAAGAAGCGGAAGGTCGGTATCCACGGAGTCCCAGCAGCCatgACCAAGCCCTACA
GCATCGGCCTGGACATCGGCACCAATAGCGTGGGCTGGGCCGTGACCACCGACAACTACAAGG
TGCCCAGCAAGAAAATGAAGGTGCTGGGCAACACCTCCAAGAAGTACATCAAGAAAAACCTGCT
GGGCGTGCTGCTGTTCGACAGCGGCATTACAGCCGAGGGCAGACGGCTGAAGAGAACCGCCAG
ACGGCGGTACACCCGGCGGAGAAACAGAATCCTGTATCTGCAAGAGATCTTCAGCACCGAGATG
GCTACCCTGGACGACGCCTTCTTCCAGCGGCTGGACGACAGCTTCCTGGTGCCCGACGACAAGC
GGGACAGCA i GTACCCCATCTTCGGCAACCTGGTGGAAGAGA i GGCCTACCACGACGAGTTCCC
CACCATCTACCACCTGAGAAAGTACCTGGCCGACAGCACCAAGAAGGCCGACCTGAGACTGGTG
TATCTGGCCCTGGCCCACATGATCAAGTACCGGGGCCACTTCCTGATCGAGGGCGAGTTCAACA
GCAAGAACAACGACATCCAGAAGAACTTCCAGGACTTCCTGGACACCTACAACGCCATCTTCGA
GAGCGACCTGTCCCTGGAAAACAGCAAGCAGCTGGAAGAGATCGTGAAGGACAAGATCAGCAA
GCTGGAAAAGAAGGACCGCATCCTGAAGCTGTTCCCCGGCGAGAAGAACAGCGGAATCTTCAGC
GAGTTTCTGAAGCTGATCGTGGGCAACCAGGCCGACTTCAGAAAGTGCTTCAACCTGGACGAGA
AAGCCAGCCTGCACTTCAGCAAAGAGAGCTACGACGAGGACCTGGAAACCCTGCTGGGATATAT
CGGCGACGACTACAGCGACGTGTTCCTGAAGGCCAAGAAGCTGTACGACGCTATCCTGCTGAGC
GGCTTCCTGACCGTGACCGACAACGAGACAGAGGCCCCACTGAGCAGCGCCATGATTAAGCGGT
ACAACGAGCACAAAGAGGATCTGGCTCTGCTGAAAGAGTACATCCGGAACATCAGCCTGAAAAC
CTACAATGAGGTGTTCAAGGACGACACCAAGAACGGCTACGCCGGCTACATCGACGGCAAGACC
AACCAGGAAGAGGAAGATTTCTATGTGTACCTGAAGAAGCTGCTGGCCGAGTTCGAGGGGGCC
GACTACTTTCTGGAAAAAATCGACCGCGAGGATTTCCTGCGGAAGCAGCGGACCTTCGACAACG
GCAGCATCCCCTACCAGATCCATCTGCAGGAAATGCGGGCCATCCTGGACAAGCAGGCCAAGTT
CTACCCATTCCTGGCCAAGAACAAAGAGCGGATCGAGAAGATCCTGACCTTCCGCATCCCTTAC
TACGTGGGCCCCCTGGCCAGAGGCAACAGCGATTTTGCCTGGTCCATCCGGAAGCGCAATGAGA
AGATCACCCCCTGGAACTTCGAGGACGTGATCGACAAAGAGTCCAGCGCCGAGGCCTTCATCAA
CCGGATGACCAGCTTCGACCTGTACCTGCCCGAGGAAAAGGTGCTGCCCAAGCACAGCCTGCTG
TACGAGACATTCAATGTGTATAACGAGCTGACCAAAGTGCGGTTTATCGCCGAGTCTATGCGGG
ACTACCAGTTCCTGGACTCCAAGCAGAAAAAGGACATCGTGCGGCTGTACTTCAAGGACAAGCG
GAAAGTGACCGATAAGGACATCATCGAGTACCTGCACGCCATCTACGGCTACGATGGCATCGAG
CTGAAGGGCATCGAGAAGCAGTTCAACTCCAGCCTGAGCACATACCACGACCTGCTGAACATTA
TCA CGACAAAGAATTTCTGGACGACTCCAGCAACGAGGC CATCATCGAAGAGATCATCCACAC
CCTGACCATCTTTGAGGACCGCGAGATGATCAAGCAGCGGCTGAGCAAGITCGAGAACATCTTC
GACAAGAGCGTGCTGAAAAAGCTGAGCAGACGGCACTACACCGGCTGGGGCAAGCTGAGCGCC
AAGCTGATCAACGGCATCCGGGACGAGAAGTCCGGCAACACAATCCTGGACTACCTGATCGACG
ACGGCATCAGCAACCGGAACTTCATGCAGCTGATCCACGACGACGCCCTGAGCTTCAAGAAGAA
GATCCAGAAGGCCCAGATCATCGGGGACGAGGACAAGGGCAACATCAAAGAAGTCGTGAAGTC
CCTGCCCGGCAGCCCCGCCATCAAGAAGGGAATCCTGCAGAGCATCAAGATCGTGGACGAGCTC
GTGAAAGTGATGGGCGGCAGAAAGCCCGAGAGCATCGTGGTGGTGGTGGAAATGGCTAGAGAG
AACCAGTACACCAATCAGGGCAAGAGCAACAGCCAGCAGAGACTGAAGAGACTGGAAAAGTCC
CTGAAAGAGCTGGGCAGCAAGATTCTGAAAGAGAATATCCCTGCCAAGCTGTCCAAGATCGACA
ACAACGCCCTGCAGAACGACCGGCTGTACCTGTACTACCTGCAGAATGGCAAGGACATGTATAC
AGGCGACGACCTGGATATCGACCGCCTGAGCAACTACGACATCGACCATATTATCCCCCAGGCC
TTCCTGAAAGACAACAGCATTGACAACAAAGTGCTGGTGTCCTCCGCCAGCAACCGCGGCAAGT



CCGATGATGTGCCCAGCCTGGAAGTCGTGAAAAAGAGAAAGACCTTCTGGTATCAGCTGCTGAA
AAGCAAGCTGATTAGCCAGAGGAAGTTCGACAACCTGACCAAGGCCGAGAGAGGCGGCCTGAG
CCCTGAAGATAAGGCCGGCTTCATCCAGAGACAGCTGGTGGAAACCCGGCAGATCACCAAGCAC
GTGGCCAGACTGCTGGATGAGAAGTTTAACAACAAGAAGGACGAGAACAACCGGGCCGTGCGG
ACCGTGAAGATCATCACCCTGAAGTCCACCCTGGTGTCCCAGTTCCGGAAGGACTTCGAGCTGT
ATAAAGTGCGCGAGATCAATGACTTTCACCACGCCCACGACGCCTACCTGAATGCCGTGGTGGC
TTCCGCCCTGCTGAAGAAGTACCCTAAGCTGGAACCCGAGTTCGTGTACGGCGACTACCCCAAG
TACAACTCCTTCAGAGAGCGGAAGTCCGCCACCGAGAAGGTGTACTTCTACTCCAACATCATGA
ATATCTITAAGAAGTCCATCTCCCTGGCCGATGGCAGAGTGATCGAGCGGCCCCTGATCGAAGT
GAACGAAGAGACAGGCGAGAGCGTGTGGAACAAAGAAAGCGACCTGGCCACCGTGCGGCGGGT
GCTGAGTTATCCTCAAGTGAATGTCGTGAAGAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAG
AGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAA
GTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCA
AGTCCAAGAAACTGAAGAGTGTGA^\GAGCTGCTGGGGA.TCACCATCATGGAAAGAAGCAGCTTCGA
GAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAG
CTGCCTAAGTACTCCGTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACT
GCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATG
AGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTA
CCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGG
ACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCAT
CCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCG
GAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTG
TACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACAAAAGGCCGGCGGCCACGAAAAAGGCCG
GCCAGGCAAAAAAGAAAAAG
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ATeGACrATAAGGACCACGACGGAGACTACAAGGATCATGATA WGATTACA\AAGACGATGACGATAAGA3XXKX£CAAAGAAGAAGCG
AA

CGTGATCACXXJACGAGTAC
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CTGCTGAGCGACA 'I C GAGAGTGAACACCGAGATCACCAAGG CCCCCTGAG GCC CTA I 'GATCAAGAGATACGACGAG AC
CACCAGGACCTGACCCTGCTGAY\IKGCTCTCGTGCGGCAGCACK^TGCCTGAGAAGTACAA,^GAGATTTTCTTCGACCAGAGCAAGA
ACGGCTACGC CGGCTACATRGACGGCGGAGCCAGCCAGGAAGAGTFCTACAAGTRCATCAAGC CCATCCTGGAAAAGATGGACG
GCACCGAGGAACTCX;TCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTC
AGATCCACCTGGGAGAGCTGCACGCCALTCTGCGGCGGCAGGAAGALTLTRACCCATTCCTGAAGGACA^CCGGGAAAAGATCG
AGAAGATCCTG ACC TCCGC ATCCCC ACTA GTGGGCCCTCTGGCCAGGGGAAA CAG AGAR CGCC GGATGACCAGAAAGAG
CGACCIAAACCATCACCCCCTGGAACTC
CTRCGATAAGAACCT 'GCCCAA GAGAAGGTG G CCAA G ACAG C GCTG ACGAGTACTTCACCG 'GTATAACGAG TGACC
AAAGTGAAAT/^CGTGACCGAGGGAATGAGAAAGCX^CGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTC
AAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCITCGACTCCGTGGAAATCTCC
GGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATG
AGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATC^
CCT ATG CCACCTG T CGACGA AAAGTG ATGAA G AGCTGAA GCGG GGAGATACACCGGCTGGGG AGGCTGAG CGGAAGC
TGATCAACGGCATCCGGGACAAGCAGTCCGCX:^^^
GCAGCTGATCCACGACGACAGCCTGACCTITAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGC
GCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGT
GATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGAACAGC
GCGAGAGAA 'I 'GAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCC AG
CTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCACXJAACTGGACATCAY^CCGGCTGT
CCGACTACGATG7 'GGACCATATCG i 'GCC 'CAGAGC T CTGAAGGACGACTCCATCGACAACAAGG i 'GCTGACCAGAAGCGACAA
GAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCA
AGCTGATTACTXJAGAGAAAGTTXXRACAATCT
AGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAG



ATGACAAGCTGATCC(X¾JAAGTGAAAG
AGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCC
TAAGCTGGAAAGCGAGTTCGTGTACXXXXRACTACAAG
CAAGGCTACCGCCAAG^ACLTCLTCTACAGCAACA^RCATGAACTITRTCAAGACCGAGATTACCCTGGCCAACGGCGAGA^RCCGG
AAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTC
C GAGC ATG CCCAAG AATA CGTGAA AA AGACCGAGGTGCAGA AGGCGGCT AG AA AGAG CTA 'I 'CCTGCCCAAGAGG
AACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCT
GTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCA^
AGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTG
CCTA\GTACTCCCTGTTCGAGCTGGAW^
GCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCA-CTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGA
AACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATC
CGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCA
CCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTACACCAGCACC
AAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCrCAGCTGGGAGGC
GACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAG

SpCasd point mutants
Mutated residues (changed to GCC) ! d in order: R63A, R66A, R69A, R70A, R74A, R75A, R78A, K163A, R165A, K510A

A TGGA CTA TAA GGA CCA CGACGGA GA CTA CAA GGA TCA TG-A TA TTGA TTA CM A GA CGA TGACGA TAA GATGGCCCCAAAGAAGAAGCG
GAAGGTCGGTATCCACGGAGTCCCAGCAGCCGACAAGAAGTACAGCATCGGCCTGGACATCGGCACCAACTCTGTGGGCTGGGC
CGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAAITCAAGGTGCTGGGCAACACCGACCGGCACAGCATCAAGAAGAACCT
GATCGGAGCCCTGCTGTTCGACAGCGGCGAAA^
GGAAGAACCGGATCTGCTATCT'GCAAGAGATCTrCAGCAACGAGATGGCCAAGGTGGACGACAGClTC 'ITCCACAGACTGGAAG
AGTCCTTCCTGGTCKTAAGACKTATAAGAAGCACG
AGTACCCX^ACCATCTACCACCTGAGAAAGAAA
CCACATGATCAAGTTCC'CKXJGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCATCCA
GCTGGTGCAGACCTACA\CCAGCTGTTCGAGGA^
CTGAGCAAGAGCAGACGGCTGGAAAATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTRCGGCAACCTGALTGCC
CTGAGCCTGGGCCTGACCCCCAACTTCAAGAGC^^^
ACGACGACCTGGACAACCTGCTGGC CCAGATCGGCGACCAGTACGCCGACCTGTTRCTGGCCGCCAAGAACCTG 'RCCGACGCCAT
CCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACGACGAGCA
CCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGC GGCAGCAGCTGCC 'RGAGAAGTACAAAGAGATTRTC 'LTCGACCAGAGCAAG
AACGGCTACGCCGGC 'IACALTGACGGCGGAGCCAGCCAGGAAGAG 'IT C ACAAG I 'CATCAAGCCCA 'I 'CCTGGAAAAGATGGAC
CKK^ACCGAGGAACTGCTCGTGAAGCTGAYKCAGAGAGGACCTGCTCK^ 'GGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCAC
CAGATCCACCTGGGAGAGCTGCACGCCATRCTGCGGCGGCAGGAAGATTNTACCCATRCCTGAAGGACAACCGGGAAAAGATCG
AGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATT CGCCTGGATGACCAGAAAGAG
CGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGC 'ITCCGCCCAGAGC TTCATCGAGC GGATGACCAA
CTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACC
AAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTC^
AA GACCAACCGGAAAGTGA CGTGAA GCAG TGAAAGAGGAC ACT 'CAAGAAAATCGAGTGC 'ITCGACTCCGTGGAAATCTCC
GGCGTGGAAGATCGGTTCAACGCCTCCCTCXXCACATACCACGATCTGCTGAAA^
AGGAAAACGAGGACALTCTGGAAGATATCGTGCTGACCCTGACACTGTFTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAA
CCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGC
TGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATITCCTGAAGTCCGACGGCITCGCCAACAGAAACTTCAT
GCAGCTGATCCACGACGACAGCCTGACCTITAAAGAGGACA 'ICCAGAAAGCCCAGGTG I 'CCGGCCAGGGCGATAGCCTGCACGA
GCACATTGCCAATCTGGCCGGCAGCCCCG^
GATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGAA CCAGACCACCCAGAAGGGACAGAAGAACAGCC
GCGAGAGAATGAAGCGGATX^AAGAGGGCATCAAAGAGCTG^
CTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATG 'RACGTGGACCAGGAACTGGACATCAACCGGCTGT
CCGACTACGATGTGGACCATATCGTGCCTCA
GAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCA
AGCTGA 'ITACCCAGAGAAAGT CGACAATCTGACCAAGGCCGAG AGAGGCGGCCTGAGCGAA CTGGATAA GGCCGGC 'LTCATCA
AGAGACAGCTGGTGGAAACCCGCXAGATCACAAA
ATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATiTCCGGAAGGATlTCCAGTriTACAA
AGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCT
AAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGC
AAGGCTACCGCCAAGTACTTCT7CT'ACAGCAACATCATGAAGTT7TJCAAGACCGAGA'rrACCCTGGCCAACGGCGAGATCCGGA
AGCCCCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATTO
TGAGCATGCCCC AAGTGAAT ATCGTGAAAAAG ACCGAGGTGCAGACAGGCGGCTTCAGC AAAGAGTCTATCCTGCCCAAGAGGA
ACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTG
TGCTCGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAA
GAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGC
CTAAGTACTCCCTGTTCGAGCTGGAA^
CC GC(X CCAAATATG GAAC
ACAGCTGTTTGTGGAy^CAGCACAACX^ACTACCTGGACGAGATCATCGAGCAGATCACK^GAGTTCTCCAAGAGAGTGATCCTCKKX^
GACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCAC
CTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTACACCAGCACCA



AAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCrCAGCTGGGAGGCG
ACAAAAGGCCGGCGGCCACGAAAAAGGCCGGCCAGGCAAAAAAGAAAAAG

sgRNA sequences:
guide sequence underlined
i-83

A CC A AA A
AAA AAG GGCACCGAG CGGXXiCX XJ
+47
GAG CCG AGC AGA AG AAG AA G U AGA G JAGA AA AGC AA G UI AA A

GAA AAAG G /
mutate proximal crR A:tracrR A dup!ex

A
AAAAAGUGGCACCGAGUCXIGUCJCUUIJU
truncate dista! crR A: racrR A duplex
G G C GAGC G
( : ACCGAGUCGC X X : χ . ;
remove crRMA:tracrRNA d p!e bulge
G XG AG
A AAGUGG ACCGAGUCGGUG U
abolish siem!oop 1
GAG C AG AGA GAA A AG A A A A A A .
GAAAAAGUGGC A.CCGAG-UCGGUGCUXJUU

utate ste ! - p 1
G G

GAAAAAGIX X ACCGAG CGG G l XjX;
truncate linker

A G CCG GGA AAGA AG Gl J
AAG X G ACCGAG CGGUGC XJ

ac st loop 2
G G GA
GAAACXiCCXiGCACXjGAGUCGGUGClJIJUU
lengthen ste ! p 2

G GJ C« AGC
GAGAAA CAAGX X A X XiAGXX GG GC X
mutate stem!oop 3
G X AG G
GAAA AG GGCCCCG GCGGGGCUU

GAAAAAGIXXX:A.CCGAAAGUUXXGGUGCXJUXI[J
reconstructed sgRNA

G
C X A A X J X X X

G43A
GAX G AG AAGA
GAAA AAGUGGC ACCG AGXXGG5 GCU UU!J

GAAAAAGUGGCACCGAGUCGGUGCUUUIJ
U44C
G G A C i
GAAA AG X X ;A XX AGi XXX X X3 X X

PT i imers
Cas9 Target PA! SURVEYOR primer F SURVEYOR PRIMER R

G AGTCCGAGC AGAAG AA CCAT X XX CTGTGAAT GGAGATTGGAGACACGG
S p GAA GGG GT AGA

GCTCCCATCACATCAACC TGGC
St3 GG G same same



Example 13: Generation of optimized functional CRISPR-Cas systems targeting the Neurog2
gene by modifying sgRNA architecture with the insertion ofMS2 loops into loops of the sgRNA

[00736] The crystal structure information (described in U.S. provisional applications

61/915,251 filed December 12, 2013, 61/930,214 filed on January 22, 2014, 61/980,012 filed

April 15, 2014) provides structural information to modify sgRNA architecture. Applicants

detemiinded that there was potentially room for extension of both the tetraloop and ioop2 of the

sgRNA (without collision with the Cas9 protein). Applicants showed that insertion of MS2 loops

at these positions enabled recruitment of MS2 binding proteins to these two locations, and

thereby mediated locus specific recruitment of any effector fusions (such as transcriptional

activator domains vp64, p65, transcriptional repressor domains SID4X, KRAB, or any epigenetic

effector domains). The Examples are interesting. There is a focus on the identification of two

4nt stretches in the guides that are exposed "outside" of Cas9-guide-target DNA complex (no

contact between these 4 nt stem terminations and Cas9 amino acids were identified in the

crystal). One 4nt stretch falls in the tetraloop, the other 4nt stretch falls in the stem loop 2 .

Either or both of these 4nt stretches can be replaced by aptamer sequence. Each or both can

either be replaced completely or partial!)', or that either or both may be retained completely and a

noncoding loop can be added after the 4 nts. The aptamers is a polynucleotide and may be DNA

or RNA, but RNA is preferred. The aptamer has a corresponding RNA-binding protein that

recognises a specific RNA sequence. Recruitment of these effector domains to the tetraloop and

loop 2 of the sgRNA potentially led to a more favorable positioning relative to the targeted DNA

(compared to C-term fusions of effector domains to the Cas9 proteins or addition of s2 loops

after loop 3 of the sgRNA)

[00737] Neuro 2a cells (Sigma-Aldricb) were grown in media containing a 1: 1 ratio of

OptiMEM (Life Technologies) to high-glucose DMEM with GlutaMax and sodium pyruvate

(Life Technologies) supplemented with 5% HyClone heat-inactivated FBS (Thermo Scientific),

1% penicillin/streptomycin (Life Technologies), and passaged at 1:5 every 2 days. 120,000 cells

were plated in each well of a 24-well plate 18-20 h before transfection. Cells were transfected

with Lipofectamine transfection reagent (Life Technologies) according to the manufacturer's

instructions. Plasmid DNA was used for transfection of MS2-VP64 and Cas9 constructs, while

PCR product was transfected for the guide RNA expression cassette.



[00738] RNA was extracted using the RNeasy kit (Qiagen) according to ma facturer s

instructions and lmg of RNA per sample was reverse-transcribed using qScript (Quanta

Biosystems). Relative RNA levels were measured by reverse transcription andquantitative

PGR (qRT-PCR) using TaqMan probes specific for the targeted gene as well as GAPDH as an

endogenous control (Life Technologies). ddCt analysis was used to obtain fold-changes relative

to negative controls transfected with GFP o ly.

[00739] Results indicated that both insertions in the tetraloop and loop 2 are effective and that

the most efficient combination uses an insertion of MS2 loops in both in the tetraloop and in loop

2 of the sgRNA in combination with a dCas9-vp64 and MS2-vp64 construct. This new activator

design (illustrated in Fig. 44 and shown as red bar for the TL + L2: Ms2 guide in Fig. 45) was

found to mediate much higher target gene upreguiation compared to the previous design

(illustrated in Fig. 43 and shown as the green bar for the regular guide in Fig. 45).

[00740] MS2 Pilot Sequences are indicated below:

Neurog2 target sequence

GATACGATGAAAAGAATAAGC

Tetraloop MS2 stem loop msertion sgRNA scaffold

NNNNNNNNNNNNNNNNNNNNgttttagagctaggccAACATGAGGATCACCCATG

TCTGCAGggcctagcaagttaaaataaggctagtccgttatcaCGCCGAAAGGCGggcaccgAGTcggtgcTTTT

Loop 2 MS2 stem loop msertion sgRNA scaffold

NNNNNNNNNNNNNNNNNNNNgttttagagctaGAAAtagcaagttaaaataaggctagtccgttat

caacttggccAACATGAGGATCACCCATGTCTGCAGggccaagtggcacegAGTcggtgcTTTTT

Tetraloop and Loop 2 MS2 stem loop insertion sgRNA scaffold

NNNNNNNNNNNNNNNNNNNNgttttagagctaggccAACATGAGGATCACCCATG

TCTGCAGggcctagcaagttaaaataaggctagtccgttatcaacttggccAACATGAGGATCACCCATGTCTG

CAGggccaagtggcaccgAGTcggtgcTTTTT

Standard guide scaffold



NNNNNNNNNNNNNNNNNNNNgtttiagagctaGAAAiagcaagitaaaataaggctagtccgttai

caacttGAAAaagtggcaccgAGTcggtgcTTTTT

M82-vp64 sequence

ATGGCTTCAAACTTTACTCAGTTCGTGCTCGTGGACAATGGTGGGACAGG

< ΑΊ Χ Χ: Λ( ·Λ{ Χ ( :Ί Χ Ί Ί ΧΊ \ ΑΓΓ ! ( Ί ΛΛ Χ: : Χ \ ( Λ{ Χ: =ΛΊ Α ( Ί ·(·

CAACTCACGGAGCCAGGCCTACAAGGTGACATGCAGCGTCAGGCAGTCTAGTGCCC

AGAAGAGAAAGTATACCATCAAGGTGGAGGTCCCCAAAGTGGCTACCCAGACAGTG

GGCGGAGTCGAACTGCCTGTCGCCGCTTGGAGGTCCTACCTGAACATGGAGCTCACT

ATCCCAATTTTCGCTACCAATTCTGACTGTGAACTCATCGTGAAGGCAATGCAGGGG

( Ί ( ΧΊ Χ·ΛΛΛ Λ( Χ ΛΛ !ΧΧ Ί Λ Χ { Ί Ί Χ CX X Χ Ί Α Ί Ί Ί

gcgctGGAGGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaaga

aaaagaggaaggtggcggccgctggatccGGACGGGCTGACGCATTGGACGATTTTGATCTGGATAT

GCTGGGAAGTGACGCCCTCGATGATTTTGACCTTGACATGCTTGGTTCGGATGCCCT

TGATGACTTTGACCTCGACATGCTCGGCAGTGACGCCCTTGATGATTTCGACCTGGA

CATGCTGATTAAC

Example 14: Further optimization of functional CRISPR-Cas systems by modifying sgRNA
backbone or architecture

[00741 Applicants tested the efficiency of the tetrafoop and !oop2 MS2 loop insertions on

two additional gene targets (human ASCLl and human MYODl) and confirmed the increased

effectiveness of sgRNA design as described in Example 13 compared to the standard C-terminal

fusion of VP64 to Cas9 (See Figs. 46 and 47). Applicants further tested the hypothesis that a

combination of two different activation domains (for e.g. VP64 and P65) coul lead to synergy

and therefore increased efficiency of target gene upregulation compared to using the same tota

number of a single type of activation domain. Applicants also tested an alternative guide

architecture optimized for CRISPR/Cas9 imaging in: Chen, Baohui, et al. "Dynamic Imaging of

Genomic Loci in Living Human Cells by an Optimized CRISPR/Cas System." Ceil 155.7

(201 3): 1479-1491 in the context of gene activation.

[00742] Methods:

Target Sequences



ASCI.!

GCAGCCGCTCGCTGCAGCAG

MYOD1

GGGCCCCTGCGGCCACCCCG

[ Θ743] Cell Culture and Transfection and Gene Expression Analysis

Human HEK293FT ceils were mamtained in high-glucose DMEM with GlutaMax

and sodium pyruvate (Life Technologies) supplemented with 0% heat -inactivated characterized

HyCkme fetal bovine serum (Thermo Scientific) and 1% penicillin/strepiomycm (Life

Technologies). Cells were passaged daily at a ratio 1 to 2 or 1 to 2.5. For MS2/dCas9 activator

experiments, 20,000 HEK293FT cells were plated in 00 xL of culture medium in poly-d-Iysine

coated 96-well plates (BD biosciences). 24 hours after plating, cells were transfected with a 1:1:1

mass ratio of:

sgRNA backbone plasmid with gene specific targeting sequence or p ( '

control plasmid

• MS2-VP64 plasmid or MS2-p65 plasmid or pUC control plasmid

® dCas9 plasmid or dCas9-VP64 plasmid or dCas9-p65 plasmid or pUC19 control

plasmid

[0 744 Total plasmid mass per well was 0.3 micrograms. Transfection was performed with

1.5 L Lipfectamine 2000 (Life Technologies), according to the manufacturer's instructions.

Culture medium was changed 5 hours after transfection. 48 hours after transfection, cell lysis and

reverse transcription were performed using a Cells-to-Ct kit (Life Technologies). Gene

expression levels were quantified by using Taqman qPCR probes (Life technologies) and Fast

Advanced Master Mix (Life Technologies). ASCL1 and MYOD1 expression levels were

calculated relative to GAPDH expression level. Fold gene expression levels were determined by

comparison to samples transfected with GFP plasmid only.

[00745] The results indicate that the Applicants validated the efficiency of the tetraloop and

loop2 MS2 loop insertions on two additional gene targets and confirmed the increased

effectiveness of this design compared to the standard C-terminal fusion of VP64 to Cas9.

Applicants further confirmed the hypothesis that a combination of two different activation

domains could improve target gene activation (via synergy, e.g. by recruiting different epigenetic

modulators, general transcription factors and co-activators). Applicants also determined that the



alternative guide architecture optimized for CRISPR/Cas9 imaging in: Chen, Baohui, et al.

"Dynamic Imaging of Genomic Loci in Living Human Cells by an Optimized CRISPR/Cas

System." Ceil 155.7 (2013): 1479-1491 did not exhibit any improvement over the standard

architecture.

[ Θ746] In conclusion, these experiments showed that an improved Cas9 activator architecture

consists of a sgRNA with MS2 loop insertions in the tetraloop and loop 2 in combination with

either M82-VP64 and dCas9-P65 or MS2-P65 and dCas9-VP64.

[00747] V S sgRNA Scaffold Sequence Information

In ail sequences below, N N N N N NN N N NN represents the locus-

specific targeting sequence of each sgRNA.

pSAMca006 standard sgRNA backbone

NNNNNNNNNNNNNNNNNNNNgttttagagctaGAAAtagcaagttaaaataaggctagtccgttat

caacttgaaaaagtggcaecgagtcggtgcTTTTTTT

+83 nucleotide chimeric backbone used in Zhang Lab CRISPR/Cas9 publications

pSAMca002 Tetraloop stem extension + AU flip sgRNA backbone

NNNNNNNNNNNNNNNNISiNNNgtttaagagctatgctgGAAAcagcatagcaagtttaaataaggc

tagtccgttatcaacttgaaaaagtggcaecgagtcggtgcTTTTTTT

[00748 Backbone optimized for CRISPR/Cas9 imaging in:

Chen, Baohui et al. "Dynamic Imaging of Genomic Loci in Living Human Cells by

an Optimized CRISPR/Cas System." Cell 155.7 (2013): 1479-1491.

T in location +5 (5th nucleotide after target sequence) exchanged with A in location

+36. Authors suggest this change should increase sgRNA concentration by removing putative U6

termination site at location +2 to+5.

TGCTG is added after location + 12 of standard backbone and CAGCA is added after

location +21 of standard backbone. These insertions pair with one another to created an extended

stem at the base of the tetraloop. Authors suggest that this stem extension may help stabilize the

sgRNA

[00749] pSAMca009 MS2-binding loop on tetraloop and stemloop 2 sgRNA backbone



NNNNNNNNNNNNNNNNNNNNgtttiagagctaggccAACATGAGGATCACCCATG

TCTGCAGggcctagcaagttaaaataaggctagtccgttatcaacttggccAACATGAGGATCACCCATGTCTG

CAGggccaagtggcaccgagtcggtgcTTTTTTT

MS2-binding loop ggccAACATGAGGATCACCCATGTCTGCAGggcc replaces

nucleotides +13 to +16 and nucleotides +53 to +56 of the standard sgRNA backbone. The

resulting structure is an sgRNA scaffold in which the tetraloop and stemloop 2 sequences have

been replaced by an MS2 binding loop. The tetraloop and stemloop 2 were selected for

replacement based on information obtained from the Cas9/RNA/DNA crystal structure.

Specifically, the tetraloop and stemloop 2 were found to protrude from the Cas9 protein in such a

way which suggested that adding an MS2 binding loop would not interfere with any Cas9

residues. Additionally, the proximity of the tetraloop and stemloop 2 sites to the DNA suggested

that localization to these locations would result in a high degree of interaction between the DNA

and any recruited protein, such as a transcriptional activator.

[ Θ750] pSAMcaOlO MS2-binding loop on tetraloop and stemloop 2 + tetraloop stem

extension + AU flip sgRNA backbone

NNNNNNNNNNNNNNNNNNNNgtttaagagctatgctgggccAACATGAGGATCACCC

ATGTCTGCAGggcccagcatagcaagtttaaataaggctagtccgttatcaacttggccAACATGAGGATCACCCA

TGTCTGCAGggccaagtggcaccgagtcggtgcTTTTTTT

T in location +5 of standard sgRNA backbone exchanged with A in location +36 of

standard sgRNA backbone. The stem loop extension and MS2-binding loop sequence

tgctgggccAACATGAGGATCACCCATGTCTGCAGggcccagca replaces nucleotides +13 to +16

of the standard sgRNA backbone. The MS2-bindmg loop sequence

ggccAACATGAGGATCACCCATGTCTGCAGggcc replaces nucleotides +53 to +56 o f the

standard sgRNA backbone. The resulting structure combines the hypotheses described for

pSAMca002 and pSAMca009.

[00751] pSAMcaOl l MS2-bindmg loop on tetraloop and stemloop 2 + AU flip sgRNA

backbone

TCTGCAGggcctagcaagtttaaataaggctagtccgttatcaacttggccAACATGAGGATCACCCATGTCTG

CAGggccaagtggcaccgagtcggtgcTTTTTTT



T in location +5 of standard sg NA backbone exchanged with A in location +36 of

standard sgRNA backbone. The MS2-binding loop sequence

ggccAACATGAGGATCACCCATGTCTGCAGggcc replaces nucleotides +13 to +16 and

nucleotides + 3 to +56 of the standard sgRNA backbone. The resulting structure combines the

hypothesis described for pSAMca009 with the AU ip hypothesis of pSAMcaG02 (removing

putative 6 termination). This construct differs from pSAMcaOlO in that it does not include the

additional tgctg tetraioop stem extension from pSAMca002, to determine whether overextending

the tetraioop stem would diminish sgRNA functionality in the case of pSAMcaOlO.

[00752] pSAMca003 MS2-binding loop on tetraioop + stemloop 2 GC tract switch sgRNA

backbone

NNNNNNNNNNNNNNNNNNNNgttttagagctaggccAACATGAGGATCACCCATG

TCTGCAGggcctagcaagttaaaataaggctagtccgttatcaCGCCgaaaGGCGggcaccgagtcggtgcTTTTTTT

The MS2-binding loop sequence

ggccAACATGAGGATCACCCATGTCTGCAGggcc replaces nucleotides +13 to +16 of the

standard sgRNA backbone. The sequence CGCC replaces nucleotides +49 to +52 of the standard

sgRNA backbone. The sequence GGCG replaces nucleotides +57 to +60 of the standard sgRNA

backbone. The tetraioop MS2-binding loop insertion was designed with the same rationale as

described for pSAMca009 above. The CGCC and GGCG sequences replace the stem portion of

stemloop 2 . The increased base-pairing strength of the CGCC-GGCG stem compared to the

original ACTT-AAGT stem was hypothesized to provide additional stability to the stemloop 2

structure, thereby increasing sgRNA performance or longevity.

[00753] pSAMcaOB MS2-binding loop on tetraioop No stemloop 2 GC tract switch sgRNA

backbone

NNNNNNNNNNNNNNNNNNNNgttttagagctaggccAACATGAGGATCACCCATG

TCTGCAGggcctagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgcTTTTTTT

The MS2~bindmg loop sequence

ggccAACATGAGGATCACCCATGTCTGCAGggcc replaces nucleotides +13 to +16 of the

standard sgRNA backbone. The tetraioop MS2-binding loop insertion was designed with the

same rationale as described for pSAMca009 above.

[00754] pSAMca025 MS2-binding loop on tetraioop and stemloop 2 + 2 MS2 binding loops

on 3' tail sgRNA backbone



NNNNNNNNNNNNNNNNNNNNgtttiagagctaggccAACATGAGGATCACCCATG

TCTGCAGggcctagcaagttaaaataaggctagtccgttatcaacttggccAACATGAGGATCACCCATGTCTG

CAGggccaagtggcaccgagtcggtgcTAACATGAGGATCACCCATGTCTGCAGTGCAGGTCGAC

A ]( Α Χ·( Α · ( ΊΊΊΊΊΊΊ ·

The sequence

( A TGAGGAT<7 \ CATGT( G( GTG( GGT( i ( A G < A iXi GGAT

ACCCATGT comprising two MS2-binding loops separated by a short linker was inserted

between nucleotide +76 and +77 of the standard sg A backbone. We hypothesize that adding 2

additional MS2-binding loops to the 3' tail of the sgRNA will increase the activity of the

MS2/CRISPR/dCas9 activator system by providing a greater number of MS2 domain binding

sites and facilitating increased recruitment of activation domains

[00755] pSAMca026 MS2-binding loop on tetraioop and stemloop 1 and stemloop 2 sgRNA

backbone

TCTGCAGggcctagcaagttaaaataaggggccAACATGAGGATCACCCATGTCTGCAGggcctccgttat

caacttggccAACATGAGGATCACCCATGTCTGCAGggccaagtggcaccgagtcggtgcTTTTTTT

MS2-binding loop ggccAACATGAGGATCACCCATGTCTGCAGggcc replaces

nucleotides +13 to +16 and nucleotides +35 to +38 and nucleotides +53 to +56 of the standard

sgRNA backbone. In addition to the tetraioop and stemloop 1 MS2-binding loop replacements

described for pSAMcaOG9, this structure replaces the loop of stem loop with an MS2-binding

loop. The exposed state of stemloop 1, as observed in the Cas9/RNA/DNA crystal structure,

suggests that adding an MS2-binding loop at this location would not disrupt the Cas9/R NA/DNA

interaction. Further, an MS2-binding loop inserted at this location would allow for recruitment of

MS2-activator protein in a region local to the target DNA.

[00756] MS2-activator Protein Information

MS2-VP64

DNA sequence

ATGGCTTCAAACTTTACTCAGTTCGTGCTCGTGGACAATGGTGGGACAGG

< ΛΊΧ Χ Λ ( Α { Χ ( :ΊΧ: Ί ΊΧ:Ί \ Α Γ Γ !ΧΧ ( Ί Λ Λ Χ : Χ \ ( Λ { Χ =ΛΊΧΑ ( Ί Χ·

CAACTCACGGAGCCAGGCCTACAAGGTGACATGCAGCGTCAGGCAGTCTAGTGCCC

AGAAGAGAAAGTATACCATCAAGGTGGAGGTCCCCAAAGTGGCTACCCAGACAGTG



GGCGGAGTCGAACTGCCTGTCGCCGCTTGGAGGTCCTACCTGAACATGGAGCTCACT

ATCCCAATTTTCGCTACCAATTCTGACTGTGAACTCATCGTGAAGGCAATGCAGGGG

CTCCTCAAAGACGGTAATCCTATCCCTTCCGCCATCGCCGCTAACTCAGGTATCTACa

gcgctGGAGGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaaga

aaaagaggaaggtggcggccgctggatccGGACGGGCTGACGCATTGGACGATTTTGATCTGGATAT

TGATGACTTTGACCTCGACATGCTCGGCAGTGACGCCCTTGATGATTTCGACCTGGA

CATG CTGATT AAC

Amino acid sequence

MAS FTQFVLVDNGGTGDVTVAPSNFANGVAEWISSNSRSQAYKVTCSV Q

SSAQKRKYTIKVEVPKVATQTVGGVELPVAAWRSYLNMELTIPIFAIT^SDCELIVKAMQ

GLLKDGNPIPSAIAANSGIYSAGGGGSGGGGSGGGGSGPKKKRKVAAAGSGRADALDD

FDLDMLG SDAL DDFDLDM LGSDALD DFDLD MLG SDAL DDFDLDM LIN

Description

The M82-VP64 activator protein consists of the following domains from N-term to

C-term: the N55 mutant of the MS2 bacteriophage coat protein (shown to have higher binding

affinity than wild type MS2 in Lim, F , M. Spingola, and D. S. Peabody. "Altering the RNA

binding specificity of a translational repressor." Journal of Biological Chemistry 269.12 (1994):

9006-9010.) 3X GGGGS linker, SV40 nuclear localization signal and VP64 activation domain.

Functional iy, the MS2 domain binds to its specific RNA aptamer, the 3XGGGGS linker provides

mechanical flexibility between the MS2 and VP64 domains, the SV40 nuclear localization signal

facilitates transport of the protein into the nucleus, and the VP64 activation domain promotes

transcriptional activation.

[00757] MS2-p65

DNA sequence

ATGGCTTCAAACTTTACTCAGTTCGTGCTCGTGGACAATGGTGGGACAGG

< ]( !( \ { Λ ί { Π ΤΛΛΤ Χ {Ύ Τ G( Ί iC Λ Λ( !( ( Χ'Λ( ( "Γ( '

CAACTCACGGAGCCAGGCCTACAAGGTGACATGCAGCGTCAGGCAGTCTAGTGCCC

AGAAgAGAAAGTATACCATCAAGGTGGAGGTCCCCAAAGTGGCTACCCAGACAGTG

GGCGGAGTCGAACTGCCTGTCGCCGCTTGGAGGTCCTACCTGAACATGGAGCTCACT

ATCCCAATTTTCGCTACCAATTCTGACTGTGAACTCATCGTGAAGGCAATGCAGGGG



CTCCTCAAAGACGGTAATCCTATCCCTTCCGCCATCGCCGCTAACTCAGGTATCTACa

gcgctGGAGGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaaga

aaaagaggaaggtggcggccgctggatccCCTTCAGGGCAGATCAGCAACCAGGCCCTGGCTCTGG

CCCC AGC CCG rCCA GC GGCCCAGAC rGG GCCC C A G r G GC

CTCTGGCCCAGCCACCTGCTCCAGCCCCTGTGCTGACCCCAGGACCACCCCAGTCAC

jG A G G ( '( G G X . GT C 7 ( 7\< 7 G G { X G X A G G G A T C"i'GAGTGA AGC

CTGCTGCACCTGCAGTTCGACGCTGATGAGGACCTGGGAGCTCTGCTGGGGAACAG

CACCGATCCCGGAGTGTTCACAGATCTGGCCTCCGTGGACAACTCTGAGTTTCAGCA

GCTGCTGAATCAGGGCGTGTCCATGTCTCATAGTACAGCCGAACCAATGCTGATGGA

GTACCCCGAAGCCATTACCCGGCTGGTGACCGGCAGCCAGCGGCCCCCCGACCCCG

CTCCAACTCCCCTGGGAACCAGCGGCCTGCCTAATC

TTCTCAAGCATCGCTGATATGGACTTTAGTGCCCTGCTGTCACAGATTTCCTCTAGTG

GGCAG

Amino acid sequence

MASNFTQFVLVDNGGTGDVTVAPSNFANGVAEWISSNSRSQAYKVTCSVRQ

SSAQKEXYTIKVEVPKVATQTVGGVELPVAA\\¾SYLNMELTIPIFATNSDCEL1VKAMQ

GLLKDGNPIPSAIAANSGIYSAGGGGSGGGGSGGGGSGPKKKRKVAAAGSPSGQISNQA

LALAPSSAPVLAQTMVPSSAMVPLAQPPAPAPVLTPGPPQSLSAPVPKSTQAGEGTLSEA

LLHLQFDADEDLGALLGNSTDPGVFTDLASVDNSEFQQLLNQGVSMSHSTAEPMLMEY

PEAITRLVTGSQRPPDPAPTPLGTSGLPNGLSGDEDFSSIADMDFSALLSQISSSGQ

Description

The MS2-VP64 activator protein consists of the following domains from -term to

C-term: the N55 mutant of the MS2 bacteriophage coat protein (shown to have higher binding

affinity than wild type MS2 in Lirn, F., M. Spingola, and D. S. Peabody. "Altering the RNA

binding specificity of a translational repressor." Journal of Biological Chemistry 269.12 (1994):

9006-9010.), 3X GGGGS linker, SV40 nuclear localization signal, and p65 activation domain.

Functionally, the MS2 domain binds to its specific RNA aptamer, the 3XGGGGS linker provides

mechanical flexibility between the MS2 and p65 domains, the SV40 nuclear localization signal

facilitates transport of the protein into the nucleus, and the p65 activation domain promotes

transcriptional activation.



Example 15: Further optimization of functional CRISPR-Cas systems by multiplexing to mediate
distinct effects at different genomic loci simultaneously

[ Θ758] PP7 is the RNA-binding coat protein of the bacteriophage Pseudomonas. Like MS2, it

binds a specific RNA sequence and secondary structure. The PP7 RNA-recognition motif is

distinct from that of MS2. Consequently, PP7 and MS2 may be multiplexed to mediate distinct

effects at different genomic loci simultaneously. For example, an sgRNA targeting locus A may

be modified with MS2 loops, recruiting MS2-VP64 activators, while another sgRNA targeting

locus B may be modified with PP7 loops, recruiting PP7-SID4X repressor domains (Fig. 48). In

the same cell, dCas9 may thus mediate orthogonal, locus-specific modifications. This principle

may be extended to incorporate other orthogonal RNA-binding proteins such as Q-beta.

[00759 PP7-effector Protein Information

Applicants construct PP7-effector constructs as previously described in Examples 3 and 4 .

Sequence information on these contracts are provided below:

[0Θ760] PP7-VP64

DMA sequence

ATGTCCAAAACCATCGTTCTTTCGGTCGGCGAGGCTACTCGCACTCTGACTGAGATC

CAGTCCACCGCAGACCGTCAGATCTTCGAAGAGAAGGTCGGGCCTCTGGTGGGTCG

GCTGCGCCTCACGGCTTCGCTCCGTCAAAACGGAGCCAAGACCGCGTATCGCGTCA

ACCTAAAACTGGATCAGGCGGACGTCGTTGATTCCGGACTTCCGAAAGTGCGCTACA

Ί Α Ί A r A A

AAATCGTTGTACGATTTGACCAAGTCCCTCGTCGCGACCTCGCAGGTCGAAGATCTT

AAC C X G( : X agcgciG( A( GAG( X AA( X GAG( A( GAG

GAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgctggatccGGACGGGCTG

ACGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGACGCCCTCGATGATTTTG

ACCTTGACATGCTTGGTTCGGATGCCCTTGATGACTTTGACCTCGACATGCTCGGCA

GTGACGCCCTTGATGATTTCGACCTGGACATGCTGATTAAC

Amino acid sequence

MSKTIVLSVGEATRTLTEIQSTADRQIFEEKVGPLVGRLRLTASLRQNGAKTAYRVNLKL

DQADWDSGLPKVRYTQVWSHDVTIVANSTEASRKSLYDLTKSLVATSQVEDLVVNLV

PLGRSAGGGGSGGGGSGGGGSGPKKKRKVAAAGSGRADALDDFDLDMLGSDALDDFD

LDMLGSDALDD FDLDMLGSDALD DFDLDMLIN



Description

The PP7-VP64 activator protein consists of the following domains from N-term to C-term: the

PP7 Pseudomonas bacteriophage coat protein (with amino acids 68-69 mutated to SG and amino

acids 70-75 deleted from the wild type protein as described in Wu, Bin, Jeffrey A . Chao, and

Robert H. Singer. "Fluorescence fluctuation spectroscopy enables quantitative imaging of single

mRNAs in living cells. "Biophysical journal 102.12 (2012): 2936-2944. and Chao, Jeffrey A., et

a . "Structural basis for the coevolnfion of a viral RNA-protein complex." Nature structural &

molecular biology 15.1 (2007): 103-105.), 3X GGGGS linker, SV40 nuclear localization signal,

and VP64 activation domain. Functionally, the PP7 domain binds to its specific RNA aptamer,

the 3XGGGGS linker provides mechanical flexibility between the MS2 and VP64 domains, the

SV4Q nuclear localization signal facilitates transport of the protein into the nucleus, and the

VP64 activation domain promotes transcriptional activation.

[00761] PP7-SID4X

DNA sequence

ATGTCCAAAACCATCGTTCTTTCGGTCGGCGAGGCTACTCGCACTCTGACTGAGATC

CAGTCCACCGCAGACCGTCAGATCTTCGAAGAGAAGGTCGGGCCTCTGGTGGGTCG

GCTGCGCCTCACGGCTTCGCTCCGTCAAAACGGAGCCAAGACCGCGTATCGCGTCA

ACCTAAAACTGGATCAGGCGGACGTCGTTGATTCCGGACTTCCGAAAGTGCGCTACA

CTCAGGTATGGTCGCACGACGTGACAATCGTTGCGAATAGCACCGAGGCCTCGCGC

A ATC GT ACX TT AG Ί Ύ

GTCGTCAACCTTGTGCCGCTGGGCCGTagcgctGGAGGAGGTGGAAGCGGAGGAGGAG

GAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgctggatccATGAACATCC

AGATGCTGCTGGAGGCCGCTGACTACCTGGAACGGAGAGAGCGCGAAGCCGAGCAC

GGATATGCTTCAATGCTGCCCGGAAGCGGCATGAATATTCAGATGCTGCTGGAGGCT

GCTGATTACCTGGAAAGGCGCGAACGGGAGGCCGAACATGGCTATGCTTCCATGCT

GCCTGGGTCTGGAATGAATATCCAAATGCTGCTGGAGGCAGCCGATTACCTGGAAC

A Ί

Λ Α ( A GC GC GG AGGC GC GA ! ί A( ' " Γ( . ( iA( AG G ( ( jA( jAA(

CTGAACATGGCTATGCCTCTATGCTGCCC

Amino acid sequence



MS TIVL8VGEATRTLT E!QSTADR Q F EE VGPLVGRLRLT ASL QNGAKT AYRV NL L

DQADVVDSGLPKVRYTQVWSHDVTIVANSTEASRKSLYDLTKSLVATSQVEDLVVNLV

PLGRSAGGGGSGGGGSGGGGSGPKKKRKVAAAGSMNIQMLLEAADYLERREREAEHG

YASMLPGSGMNIQMLLEAADYLERREREAEHGYASMLPGSGMN1QMLLEAADYLERR

EREAEHGYASMLPGSGMNIQMLLEAADYLERREREAEHGYASMLP

Description

The PP7-SID4X repressor protein consists of the following domains from N-term to C-term: the

PP7 Pseudomonas bacteriophage coat protein (with amino acids 68-69 mutated to SG and amino

acids 70-75 deleted from the wild type protein as described in Wu, Bin, Jeffrey A . Chao, and

Robert H. Singer. "Fluorescence fluctuation spectroscopy enables quantitative imaging of single

mRNAs in living cells. "Biophysical journal 102.12 (2012): 2936-2944. and Chao, Jeffrey A., et

a . "Structural basis for the coevolution of a viral RNA-protem complex." Nature structural &

molecular biology 5 . (2007): 103-105.), 3X GGGGS linker, SV40 nuclear localization signal,

and SID4X repressor domain. Functionally, the PP7 domain binds to its specific RNA aptamer,

the 3XGGGGS linker provides mechanical flexibility between the MS2 and S1D4X domains, the

SV40 nuclear localization signal facilitates transport of the protein into the nucleus, and the

SID4X domain represses transcriptional activity.

[00762] PP7-KRAB

DNA sequence

T G ! A X Α ' ! Τ ( Ί ' T G T G X G G C'T CX ' A G A G A G A T

CAGTCCACCGCAGACCGTCAGATCTTCGAAGAGAAGGTCGGGCCTCTGGTGGGTCG

GCTGCGCCTCACGGCTTCGCTCCGTCAAAACGGAGCCAAGACCGCGT^^

ACCTAAAACTGGATCAGGCGGACGTCGTTGATTCCGGACTTCCGAAAGTGCGCTACA

CTCAGGTATGGTCGCACGACGTGACAATCGTTGCGAATAGCACCGAGGCCTCGCGC

AAATCGTTGTACGATTTGACCAAGTCCCTCGTCGCGACCTCGCAGGTCGAAGATCTT

GTCGTCAACCTTGTGCCGCTGGGCCGTagcgctGGAGGAGGTGGAAGCGGAGGAGGAG

GAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgctggatccgctttgtctcctcagcac

tctgctgtcactcaaggaagtatcatcaagaacaaggagggcatggatgctaagtcactaactgcctggtcccggacactggtgaccttcaa

ggatgtatttgtggacttcaccagggaggagtggaagctgctggacactgctcagcagatcgtgtacagaaatgtgatgctggagaactata

agaacctggtttccttgggttatcagcttactaagccagatgtgatcctccggttggagaagggagaagagccctggctggtggagagaga

aattcaccaagagacccatcctgattcagagactgcatttgaaatcaaatcatcagtt



Amino acid sequence

MSKTIVLSVGEATRTLTEIQSTADRQIFEEKVGPLVGRLRLTASLRQNGAKTAYRVNLKL

DQADWDSGU»KWYTQWSHDWIVANSTEASRKSLYDLTKSLVATSQVEDLVVNLV

PLGRSAGGGGSGGGGSGGGGSGPKKKRKVAAAGSALSPQHSAVTQGSIIKNKEGMDAK

SLTAWSRTLVTFKXIVFVDFTREEWKL-LDTAQQIVYRNVMLENYKNLVSLGYQLTKPDV

LR E GEEPWLV E E QET PDSETAF SSV

Description

The PP7-KRAB repressor protein consists of the following domains from N-term to C-term: the

PP7 Pseudomonas bacteriophage coat protein (with amino acids 68-69 mutated to SG and amino

acids 70-75 deleted from the wild type protein as described in Wu, Bin, Jeffrey A. Chao, and

Robert . Singer. "Fluorescence fluctuation spectroscopy enables quantitative imaging of single

mRNAs in living cells/'Biophysical journal 102.12 (2012): 2936-2944. and Chao, Jeffrey A., et

al. "Structural basis for the coevolution of a viral RNA-protein complex." Nature structural &

molecular biology 15.1 (2007): 103-105.), 3X GGGGS linker, SV40 nuclear localization signal,

and KRAB repressor domain. Functionally, the PP7 domain binds to its specific RN A aptamer,

the 3XGGGGS linker provides mechanical flexibility between the MS2 and KRAB domains, the

SV40 nuclear localization signal facilitates transport of the protein into the nucleus, and the

KRAB domain represses transcriptional activity.

[ Θ763] PP7-NUE

DNA sequence

ATGTCCAAAACCATCGTTCTTTCGGTCGGCGAGGCTACTCGCACTCTGACTGAGATC

CAGTCCACCGCAGACCGTCAGATCTTCGAAGAGAAGGTCGGGCCT

GCTGCGCCTCACGGCTTCGCTCCGTCAAAACGGAGCCAAGACCGCGTATCGCGTCA

ACCTAAAACTGGATCAGGCGGACGTCGTTGATTCCGGACTTCCGAAAGTGCGCTACA

CTCAGGTATGGTCGCACGACGTGACAATCGTTGCGAATAGCACCGAGGCCTCGCGC

AAATCGTTGTACGATTTGACCAAGTCCCTCGTCGCGACCTCGCAGGTCGAAGATCTT

Λ Α ΧΊ Ί Χ { Ί =

GAAGC GGAGG AGGAGGT AGCggacctaagaaaaagaggaaggtggcggcc gctggatcc ACT ACCAACT

( X C A AC Ί Χ ' Λ Ί ΧΊ χ AG XΊ ΧΧ ' Λ Xi X AT CΧ Α ΧΧΧ Χ ' Λ X ' ΛΤ

ACCCCGTGAGGAGAGTCGAGCAGCTGCTCCAGTTCTCTTTTCTGCCCGAACTCCAGT

TCCAGAACGCCGCTGTGAAACAGAGAATCCAGCGCCTGTGCTATAGAGAGGAAAAG



CGGCTGGCTGTCAGCTCCCTCGCAAAGTGGCTGGGCCAGCTCCACAAACAGAGGCT

GAGAGCACCAAAGAACCCCCCTGTGGCCATTTGTTGGATCAATAGTTACGTGGGCTA

TGGAGTCTTTGCCCGGGAGTCTATTCCCGCTTGGAGTTACATCGGCGAATATACCGG

A GG GA A l ΊΧ G iCΊ ( Χ =Λ Ί Λ Ί ΊΊΧX' G T

TCCTGTGCCACGCTACTCATTCCGATATTTTACCATCGACAGCGGGATGCAGGGTAA

( ( ' [Χ ' Λ { Λ Λ ( ( !Ί ( Λ ' [Χ ' Λ ΛΊΧ ' Λ { ! { { ( Λ Λ ( '( " ΓΛΛ ΊΧ ' X Α ΛΊ ( GGGGC

CGAAAACGGTATCTTCCATATCATCATCAGGGCCATCAAGGATATCCTGCCCGGGGA

GGAACTCTGTTACCACTATGGACCTCTGTACTGGAAGCATCGAAAGAAAAGGGAGG

AGTTCGTGCCACAGGAGGAA

Amino acid sequence

MS ΊΊV LSVGEATRTLT E QSTAD QIFEE VGPLVGRLRLT ASL QNGA TAYRVN L L

DQADVVDSGLPKVRYTQVWSHDVTIVANSTEASRKSLYDLTKSLVATSQVEDLVVNLV

PLGRSAGGGGSGGGGSGGGGSGPKXK-RKVAAAGSTTNSTQDTLYLSLHGGIDSAIPYPV

RRVEQLLQFSFLPELQFQNAAVKQRIQRLCY REEKRLAVSSLAKWLGQLHKQRLRAPK

NPPVA CWINS YVGYGVFARES IPAWSYIGE YTGILRRRQALWLDEND YCFRYPVPRYSF

RYFTIDSGMQGNVTRFINHSDNPNLEAIGAFENGIFHIIIRAIKDILPGEELCYHYGPLYWK

HRKKREEFVPQ EE

Description

The PP7-NUE histone effector protein consists of the following domains from N-term to C-term:

the PP7 Pseudomonas bacteriophage coat protein (with amino acids 68-69 mutated to SG and

amino acids 70-75 deleted from the wild type protein as described in Wu, Bin, Jeffrey A. Chao,

and Robert H . Singer. "Fluorescence fluctuation spectroscopy enables quantitative imaging of

single mRNAs in living cells. "Biophysical journal 102.12 (2012): 2936-2944. and Chao, Jeffrey

A., et al. "Structural basis for the revolution of a viral RNA-protein complex." Nature

structural & molecular biology 15.1 (2007): 103-105.), 3X GGGGS linker, SV40 nuclear

localization signal, and the NUE histone methyltransferase domain from Chlamydia trachomatis.

Functionally, the PP7 domain binds to its specific RNA aptamer, the 3XGGGGS linker provides

mechanical flexibility between the MS2 and NUE domains, the SV40 nuclear localization signal

facilitates transport of the protein into the nucleus, and the N E domain increases repressive

histone methylation.

[00764] PP7-NcoR



DMA sequence

ATGTCCAAAACCATCGTTCTTTCGGTCGGCGAGGCTACTCGCACTCTGACTGAGATC

CAGTCCACCGCAGACCGTCAGATCTTCGAAGAGAAGGTCGGGCCTCTGGTGGGTCG

( Ί Χ Ί Χ - = Α : Α

ACCTAAAACTGGATCAGGCGGACGTCGTTGATTCCGGACTTCCGAAAGTGCGCTACA

( Ί ( G( G X '( { ί iΛ X Α ( ! ( 'G A AG A X AGG X X G( G <'

AAATCGTTGTACGATTTGACCAAGTCCCTCGTCGCGACCTCGCAGGTCGAAGATCTT

GTCGTCAACCTTGTGCCGCTGGGCCGTagcgctGGAGGAGGTGGAAGCGGAGGAGGAG

GAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgctggatccAACGGGCTGA

TGGAGGACCCAATGAAAGTCTACAAGGACAGGCAGTTTATGAACGTGTGGACCGAC

( Α ( Χ Λ ΛΛ{ ΛΛΛ Ί ( Ί Ί Χ \ Λ { Λ Λ( Ί Χ iXX X Ί

! ( G X Λ( .ϊ( ! Λ( ΧΊ GG G G AG CXX X ( ! ( > \ ( >( 'G \ ( ( GT ! Λ' ACX

CACAAAGAAAAACGAAAATTACAAA

Amino acid sequence

MS TIVLS VGEATRTLT EIQSTADRQIF EE VGPLVGRLRLT ASLRQNG AKTAYRV NL L

DQADWDSGLPKVRYTQVWSHDVTIVANSTEASRKSLYDLTKSLVATSQVEDLWNLV

PLGRSAGGGGSGGGGSGGGGSGPiGCKRKVAAAGSNGLMEDPMKVYKDRQFMNVWT

DHEKEIFKDKPIQHPKNFGLIASYLERKSVPDCVLYYYLTKKNENYK

Description

The PP7-NcoR histone effector protein consists of the following domains from N-term to C-

term: the PP7 Pseudomonas bacteriophage coat protein (with amino acids 68-69 mutated to SG

and amino acids 70-75 deleted from the wild type protein as described in Wu, Bin, Jeffrey A.

Chao, and Robert . Singer. "Fluorescence fluctuation spectroscopy enables quantitative

imaging of single mRNAs in living cells. "Biophysical journal 102.12 (2012): 2936-2944. and

Chao, Jeffrey A., et a . "Structural basis for the coevolution of a viral RNA-protein complex."

Nature structural & molecular biology 15.1 (2007): 103-105.), 3X GGGGS linker, SV40 nuclear

localization signal, and the HDAC recruiter domain of the human coR protein (amino acids

420-488 of wild type). Functionally, the PP7 domain binds to its specific RNA aptamer, the

3XGGGGS linker provides mechanical flexibility between the MS2 and NcoR domains, the

SV40 nuclear localization signal facilitates transport of the protein into the nucleus, and the

NcoR domain recruits histone deacetylases leading to repressive histone modifications.



[00765] Other potential orthogonal RNA-binding proteins: Additional orthogonal RNA-

binding proteiiVaptamer combinations exist within the diversity of bacteriophage coat proteins.

These alternative combinations may be used to develop transcriptional modulators or DNA-

effectors analogous to those Applicants have described for V and PP7. A list of such coat

proteins includes, but is not limited to: Q F2, GA, fr, JP50I, M12, R17, BZ13, JP34, JP500,

KU1, M i l , MX1, TW1 8, VK, SP, F , D2 , NL95, TW19, AP205, φ ί ¾5, <|>Cb8r, <|>Cbl2r,

<|>Cb23r, 7s, PRR1.

Example 16: MS2 CasLITE

[00766] Further embodiments of the invention include modification of sgRNA architecture

with MS2 loops as described in Examples 13 and 14 with further application in inducible

CRISPR-Cas systems as decribed in PCT Application PCT/US20 3/0 4 18, entitled

"INDUCIBLE DNA BINDING PROTEINS AND GENOME PERTURBATION TOOLS AND

APPLICATIONS THEREOF" filed on July 21, 2013 and published as PCT Publication

WQ20 40 8423A2 on January 30, 2014, the contents of which are incorporated herein by

reference in their entirety.

[00767] Applicants previously showed that CRY2 and CIB1 proteins may be fused to

transcription activation domains and DNA-binding domains, respectively, in order to allow

locus-specific light-indueibie control of endogenous transcription (Konermann S, Brigham MD,

Trevino AE, Hsu PD, Heidenreich M, Cong L, Piatt RJ, Scott DA, Church GM, Zhang F..

'Optical control of endogenous mammalian transcription and epigenetic states." Nature. 2013

Aug 22;5Q0(7463):472-6). Applicants further showed that this system may be extended to dCas9

transcriptional effectors. Applicants generate an analogous dCas9-based light-indueibie MS2-

effector, characterized by an MS2-CIB1 recruitment component bound to dCas9-sgRNA, and a

CRY2-VP64 transcriptional activator domain. Upon activation with blue light, CRY2-VP64

associate with MS2-CIB1, enabling the recruitment of the transcriptional machinery to the target

locus.

[00768] The novel MS2-CIB1 inducible recruitment complex consists of the following

domains from N-term to C-term: the N55 mutant of the MS2 bacteriophage coat protein

(shown to have higher binding affinity than wild type S2 in Lim, F., M. Spingola, and D. S.

Peabody. "Altering the RNA binding specificity of a translational repressor." Journal of

Biological Chemistry 269.12 (1994): 9006-9010.), 3X GGGGS linker, SV40 nuclear localization



signal, and p65 activation domain. Functionally, the MS2 domain binds to its specific RNA

aptamer, the 3XGGGGS linker provides mechanical flexibility between the MS2 and CIB1

domains, the SV40 nuclear localization signal facilitates transport of the protein into the nucleus,

and the C B 1 domain is a heterodimeric binding partner of the light-sensitive Cryptochrome 2

(CRY2).

[00769 The alternative sg NA designs, orthogonal RNA-binding proteins, and MS2 fusion

architectures discussed in previous Examples are entirely compatible with the MS2-CIB1 fusion,

with CIB1 acting as the "effector" domain dCas9-CIBl, which are previously described, may

also be compatible with MS2-CIB1 - i.e., using dCas9-CIBl and M82-CIB1 fusions in tandem

may provide functional advantages for inducible manipulation of target gene expression. Finally,

optimized LITE architectures may be employed as described in Konermann et a 2013.

[00770] Sequence information for MS2 CasLITE constructs are provided below:

MS2-CIB1 D A Sequence

ATGGCTTCAAACTTTACTCAGTTCGTGCTCGTGGACAATGGTGGGACAGGGGATGTG

ACAGTGGCTCCTTCTAATTTCGCTAATGGGGTGGCAGAGTGGATCAGCTCCAACTCA

CGGAGCCAGGCCTACAAGGTGACATGCAGCGTCAGGCAGTCTAGTGCCCAGAAgAG

AAAGTATACCATCAAGGTGGAGGTCCCCAAAGTGGCTACCCAGACAGTGGGCGGAG

TCGAACTGCCTGTCGCCGCTTGGAGGTCCTACCTGAACATGGAGCTCACTATCCCAA

TTTTCGCTACCAATTCTGACTGTGAACTCATCGTGAAGGCAATGCAGGGGCTCCTCA

Λ Λ ( Ί ΛΊ ( ΧΊ Α ! ( ΧΊ Ί ΧΧ ( Ί ΧΧ ( Χ ( Ί ν Α( Ί Χ ( Ί Α Ύ Α( c GGA

GGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaa

ggtggcggccgctggatccAACGGCGCGATTGGTGGGGATTTGCTGCTTAACTTTCCCGACATG

TCCGTGTTGGAACGTCAGCGCGCACATTTGAAGTATCTTAACCCCACCTTCGACTCC

CCGTTGGCCGGGTTCTTTGCGGACTCATCTATGATTACGGGAGGGGAAATGGACAGC

TACCTCTCAACGGCCGGATTGAATCTTCCGATGATGTATGGAGAAACCACTGTAGAA

GGCGACTCGCGACTCTCGATTTCGCCTGAAACGACGCTGGGAACAGGGAACTTCAA

< Λ G AA " CX ( <X Ϊ < ' A AGATTG A ( AA ( . ( ( . ΛTG

ACCATGAATCGCGATGATCTGGTAGAGGAGGGAGAGGAGGAAAAGTCGAAGATTA

X A - A ' AA X A X' AAAAG A iX ' A AA A A A A A A

AAAGAAGAGAACAATTTCAGCAATGACAGCAGTAAAGTCACAAAAGAACTGGAGA

AAACGGATTACATTCACGTGAGGGCGCGACGAGGGCAGGCTACAGATTCACATTCA



ATTGCGGAGAGAGTACGGAGAGAGAAAATCTCAGAAAGGATGAAGTTCCTCCAAGA

CCTTGTGCCAGGTTGTGACAAGATCACAGGCAAAGCAGGAATGCTGGATGAGATCA

TCAACTACGTCCAATCGTTGCAAAGACAAATTGAGTTTCTCTCGATGAAACTGGCCA

Ί Χ A ΊΊΊ

Ί ( ( Ί Α ( ( Α Α Χ Ί Ί ' ' Χ Ί Γ Α ( ( A(Xi

ATCCCATGCAGCAGGTGAATACTTCCAGTGATCCACTCTCCTGCTTTAACAACGGCG

AGGCCCCTTCGATGTGGGACTCCCACGTACAGAATCTCTATGGAAATCTCGGAGTC

[00771] MS2-CIB1 Amino Acid Sequence:

MASNFTQFVLVD GGTGDVTVAPSNFANGVAEW1SS SRSQAY VTCSV QSSAQ

YTIKVEVPKVATQTVGGVELPVAAWRSYLNMELTIPIFATNSDCELIViCAMQGLLKDGN

PIPSAIAANSGIYSAGGGGSGGGGSGGGGSGPKKKRKVAAAGSNGAIGGDLLLNFPDMS

VLERQRAHLKYLNPTFDSPLAGFFADSSMITGGEMDSYLSTAGLNLPMMYGETTVEGD

SRLSISPETTLGTGNFKXRKFDTETKDCNEKKKKMTMNRDDLVEEGEEEKSKITEQNNG

STK IKKMKH A KEE NFS DSS VTK i EK DY HV ARRGQATDS SIAERVRREK

ISERMKFLQDLVPGCDKJTGKAGMLDEIINYVQSLQRQIEFLSMK1AWNPRPDFDMDDI

FAKrA^ASTPMTVA^SPEAdVLSGYSeEAdVHSGYSSEMVNSGYLHA'NPMQQVNTSSDPLS

CFNNGEAPSMWDSHVQNLYGNLGV

Example 17: New dCas9 activator constructs informed by crystal structure information

[00772 An optimized CRISPR/Cas9 activator system requires improvements not only in the

sgRNA backbone, but in the dCas9-activator fusion constructs. The Cas9 RNA DNA crystal

structure has led to the generation of several hypotheses for improving dCas9-activator function.

The crystal structure showed that the C-terminus of dCas9, where the activation domain of the

standard dCas9-activator is fused, is poorly localized to the target DNA. Most, but not all, of

these hypotheses seek to improve dCas9-activator function by finding preferable locations for the

activation domain within the dCas9 protein, rather tha at the C-terminus.

[00773] n brief:

- Replace dCas9 Rec2 domain with transcriptional effector domain,

- Replace dCas9 HNH domain with transcriptional effector domain,

- Insert transcriptional effector domain at sites of flexible linkers within dCas9: amino acid 553

575, or 153



- Create cataiytically inactive dCas9 by combination of D10A an N863 mutations, rather than

D10A and H840A mutations.

[00774] Replacing the dCas9 Rec2 domain with transcriptional effector domain:

The Cas9/RNA/DNA crystal structure experiments showed that a Cas9 mutant from which the

Rec2 domain had been deleted maintained a significant level of nuclease activity. This finding

suggests that the Rec2 domain is not essential for the formation of the Cas9/RNA/DNA complex.

We hypothesize that replacing the Rec2 domain in dCas9 with a transcriptional effector domain

would not inhibit formation of the dCas9/RNA/DNA complex and could facilitate a more

efficient interaction between the transcriptional effector domain and the target DNA. Several

constructs have been synthesized to investigate this theory.

[00775 In each case amino acids 175-306 of dCas9 were replaced with one of the following

inserts, with subdomains listed fromN- to C-terminus:

- VP64 activation domain

- 3X GGGGS linker, VP64 activation domain, 3X GGGGS linker

- p65 activation domain

- 3X GGGGS linker, p65 activation domain, 3X GGGGS linker

[00776] Corresponding constructs

[00777] Replacing the HNH domain with a transcriptional effector domain:

Based on the crystal structure, the HNH domain is located close to the DNA/RNA hybrid in

addition, it was found that it is a flexible domain that can move as a consequence of

conformational changes while Cas9 is binding target DNA t is flanked by a disordered linker on

the N-term and the a39-a linker on the C-term, which can undergo a conformational change to

an extended a-heiix, moving the HNH domain closer to its target DNA bases. The proximity to



target DNA and the flexibility identified in the crystal make a replacement of this nuclease

domain with a transcriptional effector domain promising. See Fig. 49 for illustration.

[00778] Applicants replace AA775-901 (of the HNH domain) with either vp64 or P65 flanked

by a (GGGGS)3 or a (GGGGS)6 linker on both sides of the inserted transcriptional effector

domain.

[00779] Corresponding constructs

[00780] insertions of transcriptional domains into 3 loops of dCas9:

in addition to replacing an existing domain (e.g. HNH, Rec2) with a transcriptional effector

domain, it may be possible to insert a transcriptional effector domain at different positions in the

Cas9 protein. The crystal structure helps in identifying promising loops for such an insertion

(favorable properties for a place for insertion include low secondary structure complexity (loop

versus helix or sheet, unobstructed space for the additional domain, proximity to target DNA and

no current interactions with either target DNA or sgRNA (as these may be disrupted by the

addition of the transcriptional effector domain)).

[ Θ781] Applicants identified three favorable positions: G533, F575 and l 153. The locations

of G533 and K 1 153 in the Cas9 protein is indicated in the corresponding Fig. 49. Applicants

insert either vp64 or P65 flanked by a (GGGGS)l or a (GGGGS)3 linker on both sides of the

inserted transcriptional effector domain at these three locations.

[00782] Corresponding constructs

pSAMca054 dCas9(G533-vp64, XGS)

pSAMca055 dCas9(G533-vp64, 3XGS)

pSAMca056 dCas9(G533-P65, 1XGS)



pSAMca057 dCas9(G533-P65, 3XGS)

pSAMca058 dCas9(F575-vp64, 1XGS)

pSAMca059 dCas9(F575-vp64, 3XGS)

pSAMca060 dCas9(F575-P65, 1XGS)

pSAMca061 dCas9(F575-P65, 3XGS)

pSAMca062 dCas9(K1 153-vp64, 1XGS)

pSAMca063 dCas9(K1 153-vp64, 3XGS)

pSAMca064 dCas9(K1 153-P65, 1XGS)

pSAMca065 dCas9(K1 153-P65, 3XGS)

[ Θ783] dCas activator sequence information is provided below:

Replacing the dCas9 Rec2 domain with transcriptional effector domain

pSAMca042 dCas(hel2->vp64) - DNA

atgGACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGC

TGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGG

CAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACA

GCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACAC

CAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCA

Α Α Α Α Ω ΑΑ Α Ύ Α Α Α

AAGAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCA

( ( Λ( AAGT A C'( '( XA X IX ΓΛ X \ ( ' ( " ( GAΛΛ ΛΛΛ Ί G C !' ( iΛ AGC 'Λί XXϊA C'Λ

AGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCC

ACTTCCTGATCGAGGGCGACCTGAACGGACGGGCTGACGCATTGGACGATTTTGATC

TGGATATGCTGGGAAGTGACGCCCTCGATGATTTTGACCTTGACATGCTTGGTTCGG

ATGCCCTTGATGACTTTGACCTCGACATGCTCGGCAGTGACGCCCTTGATGATTTCG

ACCTGGACATGCTGATTAACAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAGC

GCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGC



AGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAG

TTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCT

GAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCC

ACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAG^

CCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCC

C A A GGGCC T TGGCC iGGGAAACAGCAG T CGCC GG GACC iAA

AGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCT

TCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGA

GAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCT

GACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCG

AGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTG

AAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAAT

GG X GG GA i GG G G l X GGG G Y V A GA Ί Χ G A

AATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAG

ATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTG

AAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAG

ATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGC

AGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAAC

TTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGC

AGG G \XX ]G AGGG(:GA \ AG(: YG AGGAG A V\ G AA - Ί Χ Χ Χ Α

GCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTG

Α Ί Ί

ACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGA

AGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAAC

ACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATAT

GTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACgcTAT

CXriX X' AGAG i T XΊ Χ Χ Ί Χ Χ Ί χ =

GCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAA

< Ί ΛΛ ΛΛ( Ί A XiG Χ: Ί Ί Χ χ Ί Ί Ί Χ

TCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGC

TTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGAT



CCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAG

TGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGT

TTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAAC

GCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGT

GTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGG

ΑΛΑ Χ i C AGG ' ACX G( X A < A Ί Ί ΧT A Ci < A A V X A GAA Π Ύ V\

AGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACA

AACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCG

GAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAG

GCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCC

A< A Λ A< A Λ <i( A " ίXΪ ( ( A( ' ( " Λ ( Λ AGΊ A{XX X <Ί Ί XX A<' AGCXXX Λ ( XX Ί G <'

CTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGA

( Χ ·Λ Α Λ ( Λ ( :Ί Χ Ί ΧΧ ( Χ Α Ί Χ \ { Ί XA Ί A A Ί Ί XX = = AGA Ί

Λ ΧΧ Λ ΊΊΊ Χ ··Γ ΑΛ ( Χ - ' '

CAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGG

CCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTG

AACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAA

TGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCG

AGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAA

x - x x x A ' AA A -Ai x A AA x x ] ( A ( A( A( -AG( :XX =A( =AA

TATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTT

GACACCA(X:ATCGAC(XK}AAGAGGTAC

CCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCT

GGGAGGCGACagcgctGGAGGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAG

GTAGCggacctaagaaaaagaggaaggtggcggccgct

pSAMca042 dCas(hel2—>vp64) - amino acid

MDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKLNLIGALLF

DSGE A EA LKR Y RICY QEIFS EMA VDDSFF RLEESFLVEED

HERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEG

DLNGRAD ALDDFDLDMLG SDALDD FDLDMLGSDALDDFDLDMLG SDALDD FD LDMLI



NRVNTEITKAPLSASM1KRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQSKNGYAGY1D

GGASQEEFYKPIKPILEKMDGTEELLVK1NREDLLRKQRTFDNGSIPHQIHLGELHAILRR

QEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWFEEVVDKG

ASAQSFIERMTOFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQ

KJC4IVDLLFKTNRK\^TVKQLKSDYFKKIECFDS\^EISGVEDRFNASLGTYHDLLKIIKDK

DFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLS

RKLING1RDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEH

IANLAGSPAJKKGN-QWKVVDELVKYMGRFIKPENIVIEMARENQTTQKGQKNSRERM

KRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDYIYVDQELDINRLSDYDVDA

IVPQSF DSIDNKY RSDK RG SDNVPSEEV KM NYWRQ: NAK TQRKFD

NLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITL

S ¾DFRKDFQFYKVRE¾ HHAHDAYL VVGTALIKKYPKLESEFVYGDY VY

DVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKG

RDFATVRKVLSMPQ\¾WKKTE\^QTGGFSKESILPKRNSDKXIARKJ<I>WDPKKYGGFDS

PTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLII

BOJKYSLFELENGRKRMLASAGELQKGNELALPSKYVNFLYIASHYEKLKGSPEDNEQ

QLFVEQ YLDE EQISEFS RV

TMGAPAAFKYFDTTIDRKRYTSTICEVLDATLIHQSITGLYETRIDLSQLGGDSAGGGGS

GGGGSGGGGSGPKKKRKVAAA

pSAMca043 dCas(hel2->vp64, GSlinker) - DNA

ATGGACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGC

TGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGG

CAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACA

GCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACAC

CAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCA

AAGAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCA

( ( ( ΛAG' Ά ( '( '( ( Λ ( Λ ( '( ( '( " j GAGA AAGA AA Ί G < G A C AGC ' Λ CGΑ ' Λ

AGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCC

ACTTCCTGATCGAGGGCGACCTGAACGGCGGGGGAGGCTCCGGTGGTGGGGGCAGC



GGAGGGGGGGGCAGCGGACGGGCTGACGCATTGGACGATTTTGATCTGGATATGCT

GGGAAGTGACGCCCTCGATGATTTTGACCTTGACATGCTTGGTTCGGATGCCCTTGA

TGACTTTGACCTCGACATGCTCGGCAGTGACGCCCTTGATGATTTCGACCTGGACAT

GCTGATTAACGGCGGGGGAGGCTCCGGTGGTGGGGGCAGCGGAGGGGGGGGCAGC

AGAGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATA

( = i {i( - ( X' { Ί Ί Ί Ί Ί ' -

A Ί Ί G ( 'G(i( Ί

ATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGCCCATCCTGGA

AAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGC

GGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAG

CTGCACGCCA:rTCTGCGGCGGCAGGAAGKrTTTTACCCATTCCTGAAGGACAACCGG

GAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCC

A A ' A -A A A A -A A A A A A A -A A

CCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAG

CGGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAG

CCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGAC

CGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTG

GACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTA

CTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTT

CAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACT

TCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACA

C'T TTGAGGA A TGATCX AGG A X GC GAAAAi G CXX ' A 'TGTT

CGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGG

CTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCT

GGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGA

CGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCG

A( XΊ Xi C V\C X A i( A C' AT] Xi C X' ' S SG C=( '( X ϊ ( AG( X X XX Ί AAC}AAG '

ATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAA

XX A -A XX A A A ' A A A AA X A A X A XX A A A

CAGAAGAAC AGCC GCGAGAGAATG AAGC GGATC GAAG AGGGCATC AAAG AGCTGG

GCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAA



GCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGG

ACATCAACCGGCTGTCCGACTACGATGTGGACgcTATCGTGCCTCAGAGCTTTCTGAA

GGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAG

Λ Λ( ·ΛΛ( Χ ! ( Χ Ί { = Ί Ί ·

GCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCG

- Ί
GAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACAC

TAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGT

CCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCA

ACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTG

ΑΊΧ ΑΑΑΑΑ < !Α ( Χ ΧΊΑ Λ( :ΊΧ ( ΛΑΛ ( :Χ Α< Γ ! Χ Χ ΊΑ Χ ( =( Χ Λ(Ί Λ{ AA Xi A

CGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCC

A Λ{ΊΊ ΊΊΧΊ Α ·Λ( ·ΛΛ( !Χ ΊΧ:Λ Λ{ΊΊΊΊΊ Χ·ΛΛ( :Λ( ΧΧ Λ( ΛΊΊ A { X - X-

( A( ( ( GGAAG X ( ( ( A ! ( G G ( AA A X G A AA XX iGG G

TCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCC

CAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTC

TATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACC

CTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGG

CCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGG

Α Ί Α Α Ί Α ΑΑΑ Α Α Α Ί Α ΑΑ Α ΑΊ Α Ί Α Τ ΑΑ

CCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCC

C Xr ] !XX AG{ XiGAAAA{X XX iAAGAGAA Xi( {i( X ( < CXX {i(X AAC - [X A

GAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCA

GCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTT

GTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTC

CAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACA

AGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACC

CTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGG

AA A r AC' X A - X Ί X X XXΊ A X χ

A( ( GG( TG A GAGAC A CG A' XXi A(X !G CA GC CX G AC Xi A ciGGA



GGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaa

ggtggcggccgci

pSAMca043 dCas(hel2— >vp64, GSli er ) - amino acid

MDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKLNLIGALLF

DSGE A EA LKR RRYT RICY LQEIFSNEMAKVDDSFFHRLEESFLVEEDKK

HERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEG

DLNGGGGSGGGGSGGGGSGRADALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLD

MLGSDALDDFDLDMLINGGGGSGGGGSGGGGSRVNTEITKAPLSASMIKRYDEHHQDL

TLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVK

LNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGP

LARGNSRFAWMTRKSEETITPTOFEEVVDKGASAQSFIERAITNFDKNLPNEKVLPKHSL

LYEY FTV YN ELT V YVTEG R PAF LSGEQ K A V DLLF T NRK V QL EDYF

IECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIE

ERUCTYAHLFDDKVMKQLIOIRRYTGWGRLSRKLINGIRDKQSGKT1LDFLKSDGFANR

NFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPA1KKGILQTVKVVDELVKV

M GR KP EN IV IEMA RE QTTQK Q NSRERM R EEGIKELGSQ EHPVE TQ LQNE

KLYLYYLQNGRDMYVDQELDINRLSDYDVDAIVPQSFLKDDSIDNKVLTRSDKNRGKS

DNVPSEEVVKK¾4KNYWRQLLNAKLITQRKFDNLTKAERGGLSEL,DKAGFIKRQLVETR

Q ! !V ] .[ S \\ Ί ! V!Ί (. ' ) R ! !· !·YKVR i\ X !!

HDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRICMIAKSEQEIGiC^TAKYFFYSNI

MNFFKTEITLANGEIRK-RPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIViCKTEVQT

GGFSKESILPKRNSDKLIARKKDWDPiCKYGGFDSPTVAYSVLVVAKVEKGKSKKLiCSV

KELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFEI^NGRKRMLASAGELQ

KGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVIL

ADANLDKVLSAYTS'KFIRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEV

A .

pSAMca044 dCas(hel2->P65) - DNA

atgGACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGC

TGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGG



CAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACA

GCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACAC

CAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCA

AGGTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTC

AAGAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCA

CGAGAAGTACCCCACCATCTACO\CCTG

AGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCC

ACTTCCTGATCGAGGGCGACCTGAACCCTTCAGGGCAGATCAGCAACCAGGCCCTG

GCTCTGGCCCCTAGCTCCGCTCCAGTGCTGGCCCAGACTATGGTGCCCTCTAGTGCT

ATGGTGCCTCTGGCCCAGCCACCTGCTCCAGCCCCTGTGCTGACCCCAGGACCACCC

CAGTCACRGAGCGCRCCAGTGCCCAAGRCRACACM}GCCGGCGAGGGGACTCTGM}

TGAAGCTCTGCTGCACCTGCAGTTCGACGCTGATGAGGACCTGGGAGCTCTGCTGGG

G A A G A CX X A XX C

TCAGCAGCTGCTGAATCAGGGCGTGTCCATGTCTCATAGTACAGCCGAACCAATGCT

GATGGAGTACCCCGAAGCCATTACCCGGCTGGTGACCGGCAGCCAGCGGCCCCCCG

ACCCCGCTCCAACTCCCCTGGGAACCAGCGGCCTGCCTAATGGGCTGTCCGGAGATG

AAGACTTCTCAAGCATCGCTGATATGGACTTTAGTGCCCTGCTGTCACAGATTTCCTC

TAGTGGGCAGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGA

TCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGAAAGCTCTCGTGCGG

Α Ί ΧΊ Λ{ ΛΑΛ Λ< ΛΊ Ί Ί Ί ·{ Ί Ί Χ iA = Ί

CGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAGTTCATCAAGC

CX ' A ' X X G A A iA ' X G X iC A X X A C X X X AAG iX A A C G A G A G

GACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGATCCA

CCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAA

GGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGG

GCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACCAGAAAGAGCGAGGA

AACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGA

GCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGAGAAGGTGCTG

( X { A A C ' A C X Ί G CΊ Χ A CΧΪΑ<ίΤΛ Ί A CX X T G A A A C G A G A CX 'ΛΛΛ

GAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAA

AAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCT



GAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCG

TGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCA

AGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTG

Ί Ί Ί Α Ί Ί Ί Ί

TGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCG

Ί Χ - Ί = Ί Ί Χ - Χ (=· χ

A Ί Ί Ί Ί Ί Ί

CTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTC

CGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCA

TTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATG

GG( X GG{ A AG<XX A( < Τ X GAT CX. TGG<X < ( ( {X < (

CCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCAT

CAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGAAAACACCC^^

AGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGAC

CAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACgcTATCGTGCCTCAG

AGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAA

CCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAAC

TACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCT

GACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAG

Λ ( Λ \ ( :Ί Χ ( Χ Λ Λ Λ ( Χ X Ί A X XX Ί X Ί

( X ( ( ( ! ( A ( ( ( G G A Xi C G X

Ί Χ A(X X XiAAG XX A XX A X AA A X-A A - A

TGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTG

GGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGA

CTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCA

AGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGA

XX AA X A A X X AA X X A X A A -AAA G(=(X}AA

ACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCT

GAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCA

GCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAG

GACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTG



CTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAG

AGCTGCTGGGGATCACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGAC

TTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCC

TAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCG

GCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTG

TACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAA

ACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCA

GCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCG

CCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCAC

CTGTTTACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACC

A ! { '( 'GGAAGAGC A A( ( Λ { A( ( A AAGAG( Χ GGA G '( 7 { '( "!'GA T '( 'Λ

CCAGAGCATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCG

ACagcgctGGAGGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacct

aagaaaaagaggaaggtggcggccgct

pSAMca044 dCas(hel2~>P65) - amino acid

MD KY SlGLA GTNSVGWAV TDEY VPS KF VLGNTDRHSI L GALLF

DSGETAEATOLiCRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDiCK

HERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEG

E SG SN I A PSSA PV i i i V SS V i . Oi' P PV I ' ' P Si .S V

STQAGEGTLSEALLHLQFDADEDLGALLGNSTDPGVFTDLASVDNSEFQQLLNQGVSMS

HSTAEPMLMEYPEAITRLVTGSQRPPDPAPTPLGTSGLPNGLSGDEDFSSIADMDFSALLS

QISSSGQR\TSTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQSKNGY

AGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGEL

HAILRRQEDFYPFLKDNREKJEKJLTFRlPYYVGPLARGNSRFAWMTRKSEETrrPWNFEE

VVDKGASAQSFIERMTNFDKNLPNEKVLPKITSLI YEYFTVY EL YVTEGMR PA

FLSGEQ KA VDLLFKTNR V QL

KIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTG

WGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQG

DSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENWIEMARENQTTQKGQKN

SRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQELDINRLSD



YDVDAIVPQSFI DDS DN VLTRSD N G SDNVPSEEVV MK YW -QLLNA LIT

QRKFDNLTKLAERGGLSELDKAGFIKJIQLVETRQrrKHVAQILDSRMNTKYDENDKLIRE

VKVITLKSKLVSDFRKDFQFYKVRELNNYHHAHDAYLNA\^VGTALIKKYPKLESEFVYG

DY VYDVR A SEQEIG ATA Y FYS M F Ί TLA GE R LIE^^ ίGETGEJ

VWDKGRDFATVRKVLSMPQ\¾WKKTE\^QTGGFSKESILPKRNSDKLIARKKDWDPKK

YGGFDSPTVAYSVLVVA VE G S KLKSV ELLG1T IMERSSFE NPIDFLEA GYKE

VKXDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNFLYLASF1YEKLKGS

PEDNEQKQLFVEQHKHYLDEIIEQISEFSIOlVILADANLDKVLSAYNKHRDia»IREQAENI

IHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDSA

GGGGSGGGGSGGGGSGPKKKRKVAAA

pSAMca045 dCas(hel2->P65 GSlinker) - DNA

atgGACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGC

TGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGG

CAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACA

GCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACAC

CAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCA

AGGTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGAT

AAGAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCA

CGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACA

AGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCC

ACTTCCTGATCGAGGGCGACCTGAACGGCGGGGGAGGCTCCGGTGGTGGGGGCAGC

GGAGGGGGGGGCAGCCCTTCAGGGCAGATCAGCAACCAGGCCCTGGCTCTGGCCCC

TAGCTCCGCTCCAGTGCTGGCCCAGACTATGGTGCCCTCTAGTGCTATGGTGCCTCT

GGCCCAGCCACCTGCTCCAGCCCCTGTGCTGACCCCAGGACCACCCCAGTCACTGAG

CGCTCCAGTGCCCAAGTCTACACAGGCCGGCGAGGGGACTCTGAGTGAAGCTCTGC

A A rc - - A

GATCCCGGAGTGTTCACAGATCTGGCCTCCGTGGACAACTCTGAGTTTCAGCAGCTG

CTGAATCAGGGCGTGTCCATGTCTCATAGTACAGCCGAACCA^

CCCGAAGCCATTACCCGGCTGGTGACCGGCAGCCAGCGGCCCCCCGACCCCGCTCC

AACTCCCCTGGGAACCAGCGGCCTGCCTAATGGGCTGTCCGGAGATGAAGACTTCTC



AAGCATCGCTGATATGGACTTTAGTGCCCTGCTGTCACAGATTTCCTCTAGTGGGCA

GGGCGGGGGAGGCTCCGGTGGTGGGGGCAGCGGAGGGGGGGGCAGCAGAGTGAAC

ACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTATGATCAAGAGATACGACGAGCA

CX' ' - -

ΑΛΛ ( Λ( Λ ΓΓΠ '( ( - G C (iG( ! ! G X G

GGAG AG GGAAGAG T Ύ Α( A GTT AAGCXX AT 'TGGAAAAGATGGA

CGGCACCGAGGAACTGCTCGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGC

GGACCTTCGACAACGGCAGCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCC

ATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGAT

CGAGAAGATCCTGACCTTCCGCATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAA

(AGi AGA riX {lXiGA rc A( A GA AGA( X A( GAAA(XAlX \ { { ( Χ Ί Λ Λ ( Ί ·

TCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACC

AACTIX'GATAAGAACCTGCCCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTA

CGAGTACTTCACCGTGTATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAA

TGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTG

TTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAA

AATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTC

CCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACA

ATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAG

A GAGAGA X A X ( Α( = Α( Χ ( :Ί ΑΛΛΛ {ΧΊ Α Ί {ΧΧ·Λ{ΧΊ Χ ]Ί ΧΧ Λ( Χ Α( ·ΑΛ

AGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGG

A A lXiA ( AA( X { A' ( XX ( A AA( i( ' A(i ( X C AA A ΑΑΊ ΧX'TG( =A Ί Ί ΧΧ Ί '

GAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCC

TGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTG

CACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCA

GACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAG

AACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGA

ACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCA

Ί Χ Ί Χ ΑΑΑ Α ' Λ ΧΧΧΧ ΛΛΛΛ A( A - AGAAi iA iAAG ' X 'A

TGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAAC

CGGCTGTCCGACTACGATGTGGACgcTATCGTGCCTCAGAGCTTTCTGAAGGACGACT



CCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACAA

CGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGA

ACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGC

Ί Ί Ί Α : Ί Ί Ί = = Ί

GCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACG

ACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTG

GTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTAC

CACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAA

GTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGC

GGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTC

Ί Ί ΧΊ Α ί Λ Ί ν ί Ί Ί XiG -

ATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGA

A A XX .A iX A X A X X X XX' AA

TCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCC

AAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGT

ACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGG

AAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATC

ATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTA

CAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGC

j GGAAAACX GGA AG AG AA G TGG Χ XX XX G C GAA G ' AG AAGGGA AA

CGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGA

ΑΑ Ί Χ ΑΑ< Ί ΧΧΧΧΧ A X A - X r A -

Ί X A G iX G Xi G ' 1( ( ( iA( iA( i G

ATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGA

TAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCT

GGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTACA

CCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGC^^

TACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGGTGGAA

GCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgct

pSAMca045 dCas(hel2~>P65 GSlinker) - amino acid



MDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRfiSIKKNLIGALLF

DSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDiCK

HERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEG

DLNGGGGSGGGGSGGGGSPSGQISNQALALAPSSAPVLAQTMVPSSAMVPLAQPPAPAP

VLTPGPPQSLSAPVPKSTQAGEGTLSEALLHLQFDADEDLGALLGNSTDPGVFTDLASV

DNSEFQQLLNQGVSMSHSTAEPMLMEYPEAITRLVTGSQRPPDPAPTPLGTSGLPNGLSG

DEDFSSIADMDFSALLSQISSSGQGGGGSGGGGSGGGGSRVNTEITKAPLSASM1KRYDE

HHQDLTLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTE

ELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKJLTFRIP

YYVGPLARGNSRFAWMTR SEETITPWNFEEVVD GASAQSF ER TNFD NLP EKV

LPiMSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLK

EDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFE

DREMIEERLKIYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSD

GFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVD

ELVKVMGRHKPENIVffiMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENT

QLQNEKLYLYYLQNGRDMYV^

NRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQ

LVETRQITKHVAQ1LDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVRE1NN

YHHAHDAYLNAVVGTALIKKYPKLESEFVYODYKVYOVRKMIAKSEQEIGKATAKYTF

YSNIMNFFKTEITIANGEERK-RPLIETOGETGEIVWDKGRDFATVRKVLSMPQVNIViCKT

EVQTGGFSKESILPKRNSDKXIARKKDWDPKKY GGFDSPWAYS\^LVVAKVEKGKSKK

L SVKELLGITI ERSSFE NP DFLEA GY EV KDLll LP YSLFELENGR RMLASA

GELQKGNELALPSKY\TSTLYLASFIYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS

KRVILADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYT

STKEVLDATLIHQSITGLYETRIDLSQLGGDSAGGGGSGGGGSGGGGSGPKKKRKVAAA

Replacing the HNH domain with a transcriptional effector domain

pSAMca050 dCas9(HNH-->vp64, 3XGS) - DNA

atgGACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGC

TGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGG

CAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACA



GCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACAC

CAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCA

AGGTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGAT

AAGAAGC\\{ AG X X ACXX ΑΊ Ί Ύ ΧΧ ΑΑ ΑΊ Χ X A X AGGTGG X' A C' A

CGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACA

Α Ί Ί ΑΊ Ί ΑΊ Ί Ί rc A Ί

Ί Ί Ί · A Ί A A A A Ί

ATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAG

CGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGG

AAAATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTG

GATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCT

( X X A A X X X A ( XA G ] A { ( X iA Ί Χ Ί Ί ΧΊ Χ ΧΧ ' AAGAAi Ί Χ ( ΧΧ ·

ACGCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCC

CTGAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCT

GAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACC

AGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTC

TACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGT

GAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGC

ATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAG

TTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCG

CATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGAT^^

CCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAA

GGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGC

CCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTAT

AACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCT

A XX XiA{i(AGAAAAAG(K:X-A-!XX; ] G{iA{X ' rG X r !X AA{iAC X' AA(XXX::AAA

GTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTC

( Χ Χ ΑΑΑ Ί Ί ΧΧΧ X AA A Xi -AACXXX ' i XX- A(-A ' rA(X A(X =

ATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGAC

ATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGA



GGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGA

AGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATC

CGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGC

C' .'\ Λ( ' Λ( . ΛΛ{Ί G G CΊ ί AT X ( Χ Λ XΪA C'Λ( ( ΧΊ GA Ύ ΛΑ . Χ Λ( iG Α( '

TCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAAT

( X iG Λ< Χ Χ : Α Ί Ί Λ( =ΛΛ( Λ ] ( ΧΊ · { ( = \ G X= G( X r{iG

CGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGG

CCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGGGCGGGGGAGGCTCCGGTGG

TGGGGGCAGCGGAGGGGGGGGCAGCGGACGGGCTGACGCATTGGACGATTTTGATC

TGGATATGCTGGGAAGTGACGCCCTCGATGATTTTGACCTTGACATGCTTGGTTCGG

XX A A A A X X A XX A rc A r X

ACCTGGACATGCTGATTAACGGCGGGGGAGGCTCCGGTGGTGGGGGCAGCGGAGGG

GGGGGCAGCACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCCGGCT

TCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATC

CTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGT

GAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTT

TTACAAAGTGCGCGAGATCAACAACTACC ACCACGCCCACGACGCCTACCTGAACG

CCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTG

TACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGA

A CGGCA iG ACCGCCAA A rr T A£ AGCA C GAA r Y CAA

GACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAA

ACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGG

AAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGG

CGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCA

GAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCC

TATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAG

A A A A X XA X -A - iA AA AA iX

TG GCX A ' A ΑΛΑ ΑΛ 'Γ ΛΛΛΛΛ Λ ΧΊ Χ Α Λ ίΧ'

AAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGC

CTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGA

ACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAAT



GAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGA

GCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAG

TGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATCAGAGAGCAGGCCGAGAAT

Ί

ACACCACCATCGACCGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACC

( Ί Α](ΧΑ (ΧΑ ( Α( ν ίΧ \ {X( ΧΊ Ί Α(ΧΑ Α( Α Χ =ΛΊ ΧΧ =Λ ΧΊ Χ ΧΊ Χ·Λ ( Ί

GGAGGCGACagcgctGGAGGAGGTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGT

AGCggacctaagaaaaagaggaaggtggc ggccgct

pSAMcaOSO dCas9(HNH-->vp64, 3XGS) - AA

MD YSIGIA IGTNSVGWA VITD EY VPS F VLG TD SI KNLIGALLF

DSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKK

HER PIFG VDEVAY E YPT Y LRK LVDSTD ADLRLIYLA LA MI RG FL EG

DLNPDNSD\^DKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGE

KKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFL

AAKNLSDAILLSDILRVNTEITKAPLSASMIKJIYDEHHQDLTLLKALVRQQLPEKYKEIFF

DQSKNGYAGYIDGGASQEEFTKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPH

QIHLGELFLAILRJIQEDFYPFLKDNREKIEOLTFRIPYYVGPLARGNSRFAWMTRKSEETI

TPWFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVY ' ELT V YVTE

GMRKPAFLSGEQKKArVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASL

GTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQL

KRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFiCEDIQKA

QVSGQGDSLHEHIANLAGSPAIKKGILQWKVVDELVKVMGRHKLPENIVIEMARENQTT

QKGQKGGGGSGGGGSGGGGSGRADALDDFDLDMLGSDALDDFDLDMLGSDALDDFD

LDMLGSDALDDFDLDMLrNGGGGSGGGGSGGGGSTKAERGGLSELDKAGFIKRQLVET

RQr r F VAQ LDSRMNT YDEND L REVKVITL S LVSDFR DFQFY VRE NYF f

A DAYLNAVVGTAL K YP LESEFVYGDY VYDVR MlA SEQE G A rAKYFFYSNI

MNFFKTEITLANGEIRKJiPLIETNGETGEIVWDKGRDFATVRKVLSMPQWWKKTEVQT

GGFS ESI P RNSD L AR D DPK YGGFDSPTVAYSVLVVA VE G S LKSV

KXLLGITIMERSSFEKNPIDFLEAKGYKS\^KKDLIIKLPKYSLFELENGRKRIv4LASAGELQ

KGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQ1SEFSKRVIL



ADANLDKYLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEV

LDATLIHQSITGLYETRJDLSQLGGDSAGGGGSGGGGSGGGGSGPKKKRKVAAA

pSAMcaOSl dCas9(HNH-->vp64, 6XGS) - DNA

AAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGCTGGGC

CGTGAJTCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACA

CCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGCGGC

GAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGAC

GGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAGGTG

GACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAA

Ί Ί Α Ί Ί Λ ·( Λ( Λ

AGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCC

( Λ ΧΊ Χ X X X A A A XX X - -

X X XXXiA Λ ( Λ ( G ( X GG ( G( ίΧΧ Λ

GCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCGGCG

TGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAAT

CTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTGATTGC

CCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGGATG

CCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCC

(AGAlX X :X A ( X \ G CX A XΊ X ΊΊΊ XΊ X A A XΊ X X

XΊ G AGC X i ATCX 'TGAGAG GAAC A X AGA' X ' AX GG XXX ( GAG

CGC T TA RGATCAAGAGAJACGACGAGCACCACCAGGACCTGACCCTGCTGAAAG

CTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCA

AGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTACAAG

TTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCT

GAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCC

ACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATT^^

CCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCC

A ' Α Α -Α ΑΊ Ί Χ Ί Α Χ Α Χ

AGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCT

TCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCAACGA



GAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCT

GACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCG

AGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTG

AAG GC X AAAGAGGA ACTiXAAGAAAA iX AG G CX A iXX GTGGAAA

CTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTGCTGAA

AAI A A -AA A A A A AAA A -A A

ATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAACGGCTG

AAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGGCGGAG

ATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGACAAGC

AGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACAGAAAC

Ί Ί Χ Ί Ί Α Α Α ΧΊ Χ ΊΊΊ Α Α Α Α

CCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGCCGGCA

GCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGCTCGTG

AAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGAGAGA

ACCAGACCACCCAGAAGGGACAGAAGGGGGGTGGTGGAAGTGGCGGTGGCGGCTC

CGGAGGAGGAGGAAGCGGCGGCGGTGGTAGTGGCGGCGGCGGAAGCGGAGGCGGC

GGCTCCGGACGGGCTGACGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGAC

GCCCTCGATGATTTTGACCTTGACATGCTTGGTTCGGATGCCCTTGATGACTTTGACC

TCGACATGCTCGGCAGTGACGCCCTTGATGATTTCGACCTGGACATGCTGATTAACG

GGGGTGGTGGAAGTGGCGGTGGCGGCTCCGGAGGAGGAGGAAGCGGCGGCGGTGG

TAGTGGCGGCGGCGGAAGCGGAGGCGGCGGCTCCACCAAGGCCGAGAGAGGCGGC

CTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCA

GATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACG

AGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTG

TCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCAC

CACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTA

CCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGA

AGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTC

A { A< \ A(-A XA rc AA{ r[X \ AGA( X=A( =A ! \ { Ί Ί

GG AG GG Ί GA!( Α GG( GAA ACX 'GGGGAGA G !GG iAA

GGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCG



TGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAG

AGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACG

GCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAA

, - - ΛΊ

GAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAA

Ί Ί Α Ί - Ί Ί G Ί -

AAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGA

ACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAA

GCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACA

AGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATC

Ί ΧΧ Ί Ί Ί ΑΑΑ < !Χ ( Ί Χx ΧΊ Α Α = Χ = Α Α

GCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGG

AGCCCCTGCCGCCriCAAarACTTTGACACCACCATCGACCGGAAGAGarACACCA

GCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTAC

GAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGGTGGAAGCG

GAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgcigctagcG

GCAG

pSAMcaOSl dCas9(HNH->vp64, 6XGS) - AA

KYSIGLAIGTNSVGWAV1TDEY VPS KF VLGNTD S KNLIGALLFDS

GETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESF^EEDKKHE

RHPIFGNIVDEVAYHEKYPT1YHLRKKLVDSTDKADLRL1YLALAHMJKFRGHFLIEGDL

NPDNSDVDKLFIQLVQTYNQLFEENP1NASGVDAKA1LSARLSKSRRLENLIAQLPGEKK

NGLFGNLIAL SLGLTPNFKSNFDLAEDA LQLSKDTYDDDLDNLLAQ GDQYADLFLAA

KNLSDAILLSDILRVNTEITKAPLSASM:IKRYDEHHQDL:IXLKAL\/RQQLPEKYKEIFFDQ

S NGYAGYIDGGASQEEFYKFIKPILE M DGTEELLV LNREDLLRKQRTFDNGSIPHQI

HLGELHAILRRQEDFYPFLKDNREKIEKILTFRLPYYVGPLARGNSRFAWMTRICSEETITP

\\¾TEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTV\"NELTKVKY\^TEG

MRKPAFLSGEQKKJ^IVDLLFKTNRKVTVKQLKEDYFKKJECFDSVEISGVEDRFNASLG

TYHDLLKIIKDKDFLDNEENEDILEDWLTLTLFEDREMIEERLKTYAHLFDDKVMKQLK

RRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQ



VSGQGDSLHEHIANLAGSPAIKKGILQTVKWDELVKVMGRHKPENIVffiMARENQTTQ

KGQKGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSGRADALDDFDLDMLGSDALDDF

DLDMLGSDALDDFDLDMLGSDALDDFDLDMLINGGGGSGGGGSGGGGSGGGGSGGG

GSGGGGSTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIRE

VKVITLKSKLVSDFRKDFQFYK\^REINNYHHAHDAYLNAVA^GTALIKKYPKLESEFVYG

DYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEI

V I) G I) !A R V[ Vl l Q V \ !V r VQ, '( GFSK ;S l .PKR S !) l .l ) \V!)

YGGFDSP AYSVLVVA VE G S LKSVKELLGITI ERSSFE NPIDFLEAKGYKE

VKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGS

PEDNEQKQLFVEQHKHYLDEilEQISEFSKRVILADANLDKYLSAYNKHRDKPIREQAENI

iHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKLEVLDATLlHQSITGLYETRIDLSQLGGDSA

GGGGSGGGGSGGGGSGPKJOCRKVAAAASG

pSAMca052 dCas9(HNH->P65, 3XGS) - DNA

GACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGCTG

GGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCA

ACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGC

GGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCA

GACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAG

GTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAA

GAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACG

Λ A C ' ( ' ( A C'<' Ί ' A C' ( " A A AAG A Λ ( " !' ( ί G( ί AG ( ( A C A C

GCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCAC

TTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCAT

CCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCG

GCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAA

Τ G AT C ( C A G Ύ < CC G C AG A A i AG A TG Ί C Ύ ί A CX ' T

TGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGG

Α A A C'T G A G '( . ( A A C G A CA C C i'A C G A C ί A C G A CX ' G A A A '( Ί G CΊ C

GCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGAC

GCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCT



GAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGA

AAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAG

AGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTA

C' AGT T ΛΛ ( { A Χ X AAAAGA ' GGA XX ( ' Λ X AG( AAC ΧΧ " ! ( TG A

AGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATC

CCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGAT^^

TTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCA

TCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACC

AGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGG

GCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCA

ACGAGA } GC GCCCAAGCACAGCC GC ACGA AC CA C A AA

GAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAG

XX I GAG AGAAAAA( {X A G G A XΊ X ( 'TG T AAGACX AA XXX AAA( Χ ΪA

CCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTG

GAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTG

CTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCT

GGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAAC

GGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGG

CGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGA

Χ ΧΊ Χ Λ ΓΠΧ G XXX ACX X I X ' AA A

GAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAG

AAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGC

CGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGC

TCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGA

GAGAACCAGACCACCCAGAAGGGACAGAAGGGCGGGGGAGGCTCCGGTGGTGGGG

GCAGCGGAGGGGGGGGCAGCCCTTCAGGGCAGATCAGCAACCAGGCCCTGGCTCTG

( X Χ Χ Ί Α < Ί Χ ΧΧΊ ΧΧ -Λ( ΧΧ Ί Χ ΧΧ X XX A x

CCTCTGGCCCAGCCACCTGCTCCAGCCCCTGTGCTGACCCCAGGACCACCCCAGTCA

( Ί Χ Α ΧΧ Ί ΧX A X Xχ Ί A X X XX· X A Ί Ί A · A χ

( !GC G i G AG !( GA X ! ( JA i GAGGACX 'TGGGAGi ( T G TGGG AA AG

CACCGATCCCGGAGTGTTCACAGATCTGGCCTCCGTGGACAACTCTGAGTTTCAGCA



GCTGCTGAATCAGGGCGTGTCCATGTCTCATAGTACAGCCGAACCAATGCTGATGGA

GTACCCCGAAGCCATTACCCGGCTGGTGACCGGCAGCCAGCGGCCCCCCGACCCCG

CTCCAACTCCCCTGGGAACCAGCGGCCTGCCTAATGGGCTGTCCGGAGATGAAGAC

( Ί < Λ ] Λ : Λ( ΊΊΊ Α Χ : Χ Ί Χ Ί Χ ] ( 'Λ \ ( ΛΊΊΊ Χ Ί ( Ί Λ{ Χ:

GGCAGGGCGGGGGAGGCTCCGGTGGTGGGGGCAGCGGAGGGGGGGGCAGCACCAA

CTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGAT

GAACACTAAGTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCC

TGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCG

AGATCAACAACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACC

GCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAA

GGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCT

Λ( {X C X AAGTACT C " ΓΛ ΛΛ ' ΛΊ Χ TG Ί Ί ΤΠΧ ΛΛ Λ XX AGATTA X

CTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGG

GGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCA

TGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAA

GAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTG

GGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGT

GGTGGCCAAAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTG

( Ί Χ ΑΊ Χ X X ' X A AGA XX A A X X XX XΎ

GGAAGCCAAGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGT

AC' iX XΊ Χ Ί ΧΧ AG( " ! λΑΛΑ X G ( XX G AA A AA iX ( 'Ί Χ ( '( ' ] ( ' ] { ( Χ.

CTGCAGAAGGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTG

GCCAGCCACTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCT

GTTTGTGGAACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGT

TCTCCAAGAGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACA

A \ AG ACXX}GGATAACXXX ] (AGAGAGCAGGa X' A X 'TG Ί ΎΤ

ACCCTGACCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGAC

CGGAAGAGGTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAG

CATCACCGGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGAC



pSAMca052 dCas9(HNH-->P65, 3XGS) - AA

DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD

SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGNIVDEVAYHEKYPT1YHLRKKLVDSTDKADLRL1YLALAHMJKFRGHFLIEGDL

NPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA

KNLSDAILLSDILRVNTEITKAPLSASM:IKRYDEHHQDL:IXLKAL\/RQQLPEKYKEIFFDQ

SKNGYAGYIDGGASQEEFV 'MKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQI

HLGELHAILRRQEDFYPFLKDNREKJEKJLTFRIPYYVGPLARGNSREAWMTRKSEETITP

WTSFFEEWDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG

MRKPAFLSGEQKKJ^IVDLLFKTNRKVTVKQLKEDYFKKJECFDSVEISGVEDRFNASLG

TYHDLLKIIKDKDFLDNEENEDILEDWLTLTLFEDREMIEERLKTYAHLFDDKVMKQLK

RRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQICAQ

VSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENWIEMARENQTTQ

KGQKGGGGSGGGGSGGGGSPSGQISNQALALAPSSAPVLAQTMVPSSAMVPLAQPPAP

APVL I GPPQSLSAPVPKSTQAGEGTLSEALLHLQFDADEDLGALLGNSTDPGVFTDLAS

VDNSEFQQLLNQGVSMSHSTAEPMLMEYPEAITRLVTGSQRPPDPAPTPLGTSGLP

GDEDFSSIADMDFSALLSQISSSGQGGGGSGGGGSGGGGSTKAERGGLSELDKAGFIKR

QLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREIN

NYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYF

FYSNIIVINFFKTEITLANGEIRKJ^LJETNGETGEIVWDKGRDFATVRKVLSMPQV 'NIVK

TEVQTGGFS ES LP RNSD L ARK DWDPK YGGFDSPTVAYSVLVVA VE G S

KLKSVKELLG- ERSSFEK PIDFLEAKGYKEVKKDLIII PKYSLFELENGRL RMLAS

AGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEF

SKJIVILADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRY

TSTKEVLDATLIBQSITGLYETRIDLSQLGGD

pSAMca053 dCas9(HNH->P65, 6XGS) - DNA

gGACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGCT

GGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGC

AACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAG



CGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACC

AGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAA

GGTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATA

AGAAGCACGAGCGGCACCCCArcrTCGGCAACA:TCGTGGA£GM}GTGGCCTACCAC

GAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAA

GGCCGACCTGCGGCTGATCTATCTGGCCCrGGCCCACATGATCAAGTTCCGGGGCCA

CTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCA

TCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGC

GGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGA

AAATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTGA

TG ( XX Ί ΧΪA ( ί Χ ( ΧΊ G . X {X ' ΛΛ Π ' ΛΛ Λ Λ Λ Ί Ί ΧX ϊA '( G ( ' GAG

ATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTG

GCCCAGATCGGCGACCAGrACGCCGACCTGYFTCTGGCCGCCAAGAACCmTCCGAC

GCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCT

GAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGA

AAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAG

AGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTA

CAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGA

AGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATC

(XX X A

TTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCA

TCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATC^

AGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGG

GCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCA

ACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAAC

GAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAG

CX i G G Λ( ίΛΛΛΛΛ ( G X Ί Χ Χ G A( X Ί Χ ( 'T G T AAG A ΑΛ X ( ΛΑΛ ( !'<

CCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTG

G ΑΑΊ ( ( XX=G( X Χ ΛAG Α' ίΧ G ϊ X ' ΛA X ί ' ( G C Λ ' ί ' Λ ί X Λ ( X=ΛΊ XΊ G

CTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCT

GGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAAC



GGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGG

CGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGA

CAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACA

GAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAG

AAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGC

( X G - Vi - '

TCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGA

GAGAACCAGACCACCCAGAAGGGACAGAAGGGGGGTGGTGGAAGTGGCGGTGGCG

GCTCCGGAGGAGGAGGAAGCGGCGGCGGTGGTAGTGGCGGCGGCGGAAGCGGAGG

CGGCGGCTCCCCTTCAGGGCAGATCAGCAACC AGGCCCTGGCTCTGGCCCCTAGCTC

X XXA Χ' Λ Λ Ί Α Χ Χ Χ A ( Ί ΧΊ Χ ΧΧ-Α

GCCACCTGCTCCAGCCCCTGTGCTGACCCCAGGACCACCCCAGTCACTGAGCGCTCC

AGTGCCCAAGTCTACACAGGCCGGCGAGGGGACTCTGAGTGAAGCTCTGCTGCACC

TGCAGTTCGACGCTGATGAGGACCTGGGAGCTCTGCTGGGGAACAGCACCGATCCC

GGAGTGTTCACAGATCTGGCCTCCGTGGACAACTCTGAGTTTCAGCAGCTGCTGAAT

CAGGGCGTGTCCATGTCTCATAGTACAGCCGAACCAATGCTGATGGAGTACCCCGA

AGCCATTACCCGGCTGGTGACCGGCAGCCAGCGGCCCCCCGACCCCGCTCCAACTCC

CCTGGGAACCAGCGGCCTGCCTAATGGGCTGTCCGGAGATGAAGACTTCTCAAGCA

TCGCTGATATGGACTTTAGTGCCCTGCTGTCACAGATTTCCTCTAGTGGGCAGGGGG

A X X Ί X X A = A A X X A

TGGCGGCGGCGGAAGCGGAGGCGGCGGCTCCACCAAGGCCGAGAGAGGCGGCCTG

AGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGAT

CACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGA

ATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCC

GATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCACCAC

GCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCC

TAA GCTGGAAA GCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGA

TGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTAC

A Λ Α Γ( ' , ( Α( ' Ί 'Ί ' ! Ί Χ ΑΛ Λ AGA T A X X Ί G( X Λ X X A A T ΧΧ.

GAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAG

GGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGT



GAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGA

GGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGG

CGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAA

<X ( ί {'(.X' ΛΛ AΑ( " IXiΑ Λ G X AΑ ί AG " !' { GGGGΑ' ί '( ' Λ Ί ΧΛ I X ί

AAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAA

GAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTrCGAGCTGGA

AAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAA

CTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAAG

CTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAA

GCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCC

. A ' A -

CCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGGA

( CC" ' X Ί <' AAG A " i" ( A C A A( X7 !'( X A CXXX A ( GG A C' A C C'A( ( '

ACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGA

GACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGGTGGAAGCGGA

GGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggc

pSAMca053 dCas9(HNH-->P65, 6XGS) - AA

DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD

SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGNWDEVAYHEKYPTIYHLRKKL.\^DSTDKADLRLIYLALAHMIKFRGHFLIEGDL

NPD NSDVDKLFIQLVQTYNQLFEENPiNASGVDAKAlLSARLSKSRRL-ENLIAQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA

KNLSDAn LSDiLRVNTElTKAPLSASMiKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQ

SKJ^GYAGYIDGGASQEEFYKFIKPILEKJVIDGTEELLVKLNREDLLRKQRTFDNGSIPHQI

HLGELIiAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETlTP

WNFEEWDKGASAQSFffiRMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG

MRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLG

TYHDLLK1IKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLK

RRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQ

VS( ) f !.AGS A Q V VV l . V!\· 1 \· " "



KGQKGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSPSGQISNQALALAPSSAPVLAQT

MVPSSAMVPLAQPPAPAPVLTPGPPQSLSAPVPKSTQAGEGTLSEALLHLQFDADEDLG

ALLGNSTDPGVFTDLASVDNSEFQQLLNQGVSMSHSTAEPMLMEYPEAITRLVTGSQRP

PDPAPTPLGTSGLPNGLSGDEDFSSIADMDFSALLSQISSSGQGGGGSGGGGSGGGGSGG

GGSGGGGSGGGGSTKAERGGLSELDiCAGFIKRQLVETRQITKHVAQILDSRMNTKYDE

NDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKL

ESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIET

NGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESIL-PKRNSDKLIARKK

DWDPKKYGGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLE

AKGYKEVKKDLJIKIPKYSLFELENGRKRMLASAGELQKGNELAL-PSKYVNFLYLASHY

EKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPI

REQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQ

LGGD

Insertions of transcriptional domains into 3 loops of dCas9

pSAMca054 dCas9(G533-vp64, 1XGS) - DNA

GACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGCTG

GGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCA

ACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGC

GG( XiΛΛΛ( G( }ΛG < A ( XiG( ΛΛ }ΛGΛΛ{ G( Λ( . ΛΛ< ΛΛ<ίΛ Λ{ Λ( Λ

GACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAG

Λ \ ( :Ί Ί ΧΊ Ί Ί Ί Ί Ί

GAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACG

AGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAG

GCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCAC

TTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCAT

χ Ί Χ Ί Α - Ί Ί Χ '

GCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAA

C G i X CX' GC GC XX.

TGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGG

ATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTG



GCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGAC

GCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCT

GAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGA

AAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAG

AGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTA

CAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGA

AGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATC

CCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTT

TTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCA

TCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGA e e

Α Ί - '

GCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCA

ACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAAC

GAGCTGACCAAAGTGAAATACGTGACCGAGGGAGGAGGGGGGGGCAGCGGACGGG

CTGACGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGACGCCCTCGATGATT

TTGACCTTGACATGCTTGGTTCGGATGCCCTTGATGACTTTGACCTCGACATGCTCGG

CAGTGACGCCCTTGATGATTTCGACCTGGACATGCTGATTAACGGCGGGGGAGGCTC

CATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGC

TGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAG

A A . A A AA A - A '

( ( Ί Χ A( A TA( XA ( A X X ( ΛΑΛΑ Ί Α·Γ( Α Α( Λ( AA( i ( iΊ Ί Α ·

AAT( A( GAAAA XΪAG( A( Ί ' Χ sGAAG ATATCX ' i ( 'TGA CΧΧΊ GAX A C'TGTTTGA

GGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACA

AAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCG

GAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCC

TGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGC

X ACX'TTTA AGAG i A X AGAAAGiX X' iG X X X CX AGGGC A AG XT

GCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGC

AGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGA

GAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAAG

AACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCC



AGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTAC

CTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAA

CCGGCTGTCCGACTACGATGTGGACgcTATCGTGCCTCAGAGCTTTCTGAAGGACGA

CΧ' Λ Λ ΛΛ ' ΛΑ( Ί Χ Λ( Χ Λ( ΛΛ( ϊ ( ( Λί ΛΛ( { ΛΛ( ΪΛ( Ϊ( ( Λ

AACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCT

GAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAG

GCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACC

CGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTA

CGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGC

TGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACT

AAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGT

X i X X - X A - A - X X A

TTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGC

GAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTG

GGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGA

ATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTG

CCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGA

AGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAG

TGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCAC

CATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGG

GCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCT^

GAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGG

GAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACT

ATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAA

CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAG

AGT A Ί Χ ' A( '(i{ ΛΛΤ GG A A G T C C Λ ΛΛ 7 AG( ( Χ

GGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACC

GTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCG

GCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGG



TGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcg

gccgct

pSAMca054 dCas9(G533-vp64, GS) - AA

DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD

SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDL

NPDNSDVD LFIQLVQTY QLFEENPINASGVDA AILSARLS SRRLENLIAQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA

KNLSDAILLSDILRVNTELTKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQ

SKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKXNREDLLRKQRTFDNGSIPHQ]

HLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITP

WNFEEVVD GASAQSF ERMTNFD NLPNE VLP SLLYEYF Y ELT V YVTEG

GGGGSGRADALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLD

MUNGGGGSMRKPAFLSGEQIOCAIVDLLFKTNRKV^^

EDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREM1EERLKTYAHLFD

D VM QL RRRYTGWGR SRK J G R QSGK LDFLK DGFANR FMQL DDSLT

FKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIE

MARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGR

DMYVDQELDINRLSDYDVDAIVPQSFLKDDS !DNKV LTRSD NRG SDNVPSEEVV

MKNYWRQLLNAKLITQRKFDNLTKAERGGLSELDICAGFIKRQLVETRQITKHVAQILDS

RMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGT

ALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANG

EIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRN

SDKLIARKKDWDPKKYGGFDSPWAYSVLVVAKVEKGKSKIXKSVKELLGITIMERSSF

EKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYV

NFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSA

YNKHRDKPIREQAENIIHLFTLTT^LGAPAAFKYFDTTIDRXRYTSTKEVLDATLIHQSITG

LYETRIDLSQLGGDSAGGGGSGGGGSGGGGSGPKKKRKVAAA

pSAMca055 dCas9(G533~vp64, 3XGS) - D A



GACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGCTG

GGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCA

ACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGC

- - -

GACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAG

GTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAA

GAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACG

AGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAG

GCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCAC

TTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCAT

X A :-A A X ' A Α Ί Χ Ί ΧΧ Α ΑΑΑΑ Χ ·ΑΊ ( Α Α i X AGi i

GCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAA

A T i AT X C XX A G ( CX XX G C AG A i AG A TG CX " X Ί ΧX G A A X" i GAT

TGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGG

ATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTG

GCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGAC

GCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCT

GAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGA

AAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAG

AG A AG AA XX C AC X X GGC A ATTG A

CAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGA

AGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATC

CCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTT

TTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCA

TCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACC

AGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGG

GCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACT^^

ACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAAC

GAGCTGACCAAAGTGAAATACGTGACCGAGGGAGGAGGGGGGGGCAGCGGACGGG

CTGACGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGACGCCCTCGATGATT

TTGACCTTGACATGCTTGGTTCGGATGCCCTTGATGACTTTGACCTCGACATGCTCGG



CAGTGACGCCCTTGATGATTTCGACCTGGACATGCTGATTAACGGCGGGGGAGGCTC

CATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGC

TGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAG

AAAATCGAG G T X G A T iX AT Ί Χ ' Ί

TCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGAC

AATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGA

GGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACA

AAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCG

GAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCC

TGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGC

CTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGG^

GCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGC

AGA G X AAC X G GGA GAG XX GAAAGTG A GGG XX G A AAG X X A

GAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAAG

AACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCC

AGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTAC

CTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAA

CCGGCTGTCCGACTACGATGTGGACgcTATCGTGCCTCAGAGCTTTCTGAAGGACGA

CTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGAC

AA(X=TG(XXlXX X AAG GG XX x AAG AGATG

GAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAG

X G Ί X X AA Ί X =AΊ A XX Ί Ί χ χ A A A Ί X χ

X AAAG(A(XilXiG(^\( AGA ( X G(iA(--!XXX 'G(iAlXiAA( ' A( AA( -rA

CGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGC

TGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACT

ACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAA

AAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGT

GCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTAC

TTCTTCTACAGCAACATCA7OAACTTT7TCAAGACCGAGAT7ACCCTGGCCAACGGC

GAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTG

GGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGA



ATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTG

CCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGA

AGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAG

TGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCAC

CATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGG

GC A AAAGA n GAAAAAGG TG CA CAAGC GCC A A CC TC

GAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGG

GAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACT

ATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAA

CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAG

. - A '

GGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACC

Α Α Ί Χ A Ί '( ' ]' !'( Α Λ ( '!'Α ( ' ' ΓΊ '' ( Λ { Α ( Χ 'Λ ( A ' 'G G

GTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCG

GCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGG

TGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcg

gccgctgctag

pSAMca055 dCas9(G533-vp64, 3XGS) - AA

DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD

SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGNIVDEVAYHEKYPT1YHLRKKLVDSTDKADLRL1YLALAHMJKFRGHFLIEGDL

NPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA

KNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQ

S NGYAGYIDGGASQEEFYKFIKPILE MDGTEELLV LNREDLLRKQRTFDNGSIPHQI

HLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETJTP

\\¾TEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVTOELTKVKYVTEG

GGGGSGRADALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLD

MLINGGGGSMRKPAFLSGEQKKAWDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGV

EDRFNASLGTYHDLLKJIKDKDFLDNEENEDlLEDFVLTLTLFEDREMIEERLKTYAfiLFD



D VM QI RR TGWGRLSRKL NGIRDKQSGKTILDFLKSDGFANR FMQLIHDDSLT

FKEDIQKAQVSGQGDSLHEHIANLAGSPAiKXGILQTVKVVDELVKV^lGR

MARENQTTQKGQKNSRERMKRLEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGR

DMYVDQELDINRLSDYDVDAIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKK

MKNYWRQLLNAKLITQRKFDNLTK,\ERGGLSELDKAGFIKRQLVETRQITKHVAQILDS

RMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGT

ALIKKYPKLESEFVYGDYKVYDVRKM1AKSEQEIGKATAKYFFYSNIMNFFKTEITLANG

EIRKRPLIE S ETGEIVWDK RDFA RK LSMPQVNIVKK EVQTGGFSKE SILP R

8DKLIARKKD WDPKKYGGF D8PTVAYSVLVVAKVE G S KLKSVKELLG ITIMERSSF

EKNPIDFLEA GY EVKKDLIIK P YSLFELENGRKR LASAGELQ GNELALPS YV

FLYLA S YE L GSPED EQ QLFVEQH YLDE EQISEFS RV LADA LD VLSA

YNKHRDKPIREQAENIIHLFTLTNLGAPA,\FKYFDTTIDRKRYTSTKEVLDATLIHQSITG

LYETRIDLSQLGGDSAGGGGSGGGGSGGGGSGPKKKRKVAAAA

pSAMca056 dCas9(G533-P65, 1XGS) - DNA

GACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGCTG

GGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCA

ACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGC

GGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCA

GA GGAAGAA GGATCΊ Χ Ί AT TG AAGAGA T AG AA G GATGG AAG

GTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAA

GAAGC A X AG GG A A X'GG AA ATCX GGAC XiAGGTGGC X'TA A G

AGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAG

GCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCAC

TTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCAT

CCAGCTGGTGCAGACCTACAACC AGCTGTTCGAGGAAAACCCCATCAACGCCAGCG

X A X X A A X A A A -A A ' - A

AATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTGAT

Ί ΧΧΊ ΧίΑ XiG{i( X X ( X {ΧΧ·ΛΛ( Ί Ί Χ·ΛΑ Λ { Α Α Ί Ί ΧΧ Α ( ΧΊ ( :·( Χ=Λ( =(

ATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTG

GCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGAC



GCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCT

GAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGA

AAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAG

AGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTA

CAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGA

- - = -

CCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTT

TTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCA

TCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACC

AGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGG

< X X i( X AGAG{ \ !XX}AG{ A A X A A A A AA X X' A

ACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAAC

GAGCTGACCAAAGTGAAATACGTGACCGAGGGAGGAGGGGGAGGCAGCCCTTCAG

GGCAGATCAGCAACCAGGCCCTGGCTCTGGCCCCTAGCTCCGCTCCAGTGCTGGCCC

AGACTATGGTGCCCTCTAGTGCTATGGTGCCTCTGGCCCAGCCACCTGCTCCAGCCC

CTGTGCTGACCCCAGGACCACCCCAGTCACTGAGCGCTCCAGTGCCCAAGTCTACAC

AGGCCGGCGAGGGGACTCTGAGTGAAGCTCTGCTGCACCTGCAGTTCGACGCTGAT

GAGGACCTGGGAGCTCTGCTGGGGAACAGCACCGATCCCGGAGTGTTCACAGATCT

GGCCTCCGTGGACAACTCTGAGTTTCAGCAGCTGCTGAATCAGGGCGTGTCCATGTC

TCATAGTACAGCCGAACCAATGCTGATGGAGTACCCCGAAGCCATTAC^

TGACCGGCAGCCAGCGGCCCCCCGACCCCGCTCCAACTCCCCTGGGAACCAGCGGC

CTGCCTAATGGGCTGTCCGGAGATGAAGACTTCTCAAGCATC

AGTGCCCTGCTGTCACAGATTTCCTCTAGTGGGCAGGGAGGGGGGGGCAGCATGAG

AAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCA

AGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATC

GAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTG

( X \ A ! \ { Α ( Χ Λ Ί Χ Ί Χ Ί Χ Α Α Α Α ] Α Ί ( ·Α Λ ( Χ Α ( ·Α Α < Α Ί Ί Ί Χ Α Α ΑΊ Α

GGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACA

A A A A X AG iAA X X AAAA X A X XXA X- X A XiA AAACT!Xi

ATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGC

TGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAG



TCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGAC

CTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACG

AGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACA

C GAAi G GG' iX ΪA CX A G !{ GAAAG Y ' A CV\ G ' XJAGA A Ί

CGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGAACAGC

( ( ( XIAGAGAA !( i AAG G AΊ X'G A C A CXiG( A' ' V\ ( AG G( G A G '( ( Λ

TGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTAC

TACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCT

GTCCGACTACGATGTGGACgcTATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATC

GACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGC

CCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCC

AAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCT

TCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAG

AATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTC

CGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCACCA

CGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACC

CTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAG

ATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTA

( AG{ AA{ AΊ ATGAAC " Π Ί AAGA{ CX AGA Τ ( X TG ACX G<XiA<ίA

GGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAA

C X CiGCiA !X X A(X Χ CiG A AAG X : X AG A ] G CX ' A AA '

TGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAG

AGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACG

GCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAA

AGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATG

GAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAA

AGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGG

AAAA X G · Α Α Α Λ Ί Χ Ί Χ Χ Ί Χ Ί Χ C XiAA X ' ACiAAGCiCsAAACXiA

ACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAA

GCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACA



AGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATC

CTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAA

GCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGG

Λ< Χ ΧΊ Χ Χ Ί Ί ΊΊΊ - - Α Α

GCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTAC

GAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgctg

pSAMca056 dCas9(G533-P65, 1XGS) - AA

D YSlGLAIGTNSVGWAV TDEY VPS F VLGNTDRHSI L GALLFD

SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGNWDEVAYHEKYPTIYHLRKKL.\^DSTDKADLRLIYLALAHMIKFRGHFLIEGDL

NPDNSDVDKLFIQLVQTYNQLFEENPiNASGVDAKAlLSARLSKSRRLENLIAQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA

KNLSDAILLSDILRVNTE]TKAPLSASMIKRYDEHHQDLTLLIO\LVRQQLPEKYKEIFFDQ

SKJ^GYAGYIDGGASQEEFYKFIKPILEKJVIDGTEELLVKLNREDLLRKQRTFDNGSIPHQI

HLGELIiAILRRQEDFYPFLKDNREK-ffiKILTFRIPYYVGPLARGNSRFAWMTRKSEETlTP

WNFEEVVDKGASAQSFlERMTNFDKJ<iLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG

GGGGSPSGQISNQALALAPSSAPVLAQTMVPSSAMVPLAQPPAPAPVLTPGPPQSLSAPV

PKSTQAGEGTLSEALLHLQFDADEDLGALLGNSTDPGVFTDLASVDNSEFQQLLNQGVS

MSHSTAEPMLMEYPEAITRLVTGSQRPPDPAPTPLGTSGLPNGLSGDEDFSSIADMDFSA

LLSQISSSGQGGGGSMRKPAFLSGEQKKAIVDLLFKTNRKVWKQLKEDYFKKLIECFDSV

EISGVEDRFNASLGTYHDLLKJIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTY

AF1LFDDKV KQL RRRYTGWGRLSRKL NGIRD QSG TILDFL SDGFANRNFMQLI

HDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQWKWDELVKVMGRHKP

EN IE ARENQTTQ GQ SRERMK EEGIKELGSQ L Ef PVENTQLQ E LYLYYL

QNGRDMYVDQELDINRLSDYDVDAIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEE

VVKXA/1KNYWRQLLNAKLITQRKFDNLTK.AERGGLSELDKAGFIKRQLVETRQITKHVA

QILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREFNNYHHAHDAYLNA

VVGTALIKKYPKLESEFVYGDYKVYDVR1CMIAKSEQEIGKATAKYFFYSNIMNFFKTEIT

LANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESIL



P RNSD I A RK D WDP KYGGFDSPTVAYSV LVVAKVE G S K L SV ELLGiTIM

ERSSFEKINPIDFLEAKGYKEVKXDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP

SKYVNFLYLASHYEK1KGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDK

VLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQ

SITGLYETRIDLSQLGGDSAGGGGSGGGGSGGGGSGPKKKRKVAAA

pSAMca057 dCas9(G533-P65, 3XGS) - DNA

GgccaccatgGACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTG

TGGGCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTG

CTGGGCAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTT

( A A GGCGAAA ( ( ( ( ( ' G( TGAΛ( Λ( ΛA( '( ( ( '( ' ( ΛΛ( Λ (

TACACCAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGAT

( iC'( ' AA(i( C 'Λ( ( " Π ' 'Ί ' Λί C} C' ] ( ΛΑ Λ( ! { ! ! { !( Ί ( ( ΑΛ(

AGGATAAGAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCC

TACCACGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCAC

CGACAAGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCG

GGGCCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGC

TGTTCATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACG

CCAGCGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGG

CTGGAAAATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAA

CCTGATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGC

CGAGGATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACC

TGCTGGCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGT

CCGACGCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCC

CCCCTGAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCT

GCTGAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGA

TTCTACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCT

CGTGAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCA

GCATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAA

GATTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTC



CGCATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGAT

GACCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGAC

AAGGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCT

< ( {X7 A CX AG G iX ( Ί G ( X G ( Λ ( < X G T GT AC'G AGT A " [" ! { Α ( XX T GT

ATAACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAGGCGGGGGAGGCTCCGG

TGGTGGGGGCAGCGGAGGGGGGGGCAGCCCTTCAGGGCAGATCAGCAACCAGGCC

CTGGCTCTGGCCCCTAGCTCCGCTCCAGTGCTGGCCCAGACTATGGTGCCCTCTAGT

GCTATGGTGCCTCTGGCCCAGCCACCTGCTCCAGCCCCTGTGCTGACCCCAGGACCA

CCCCAGTCACTGAGCGCTCCAGTGCCCAAGTCTACACAGGCCGGCGAGGGGACTCT

GAGTGAAGCTCTGCTGCACCTGCAGTTCGACGCTGATGAGGACCTGGGAGCTCTGCT

GGGGAACAGCACCGATCCCGGAGTGTTCACAGATCTGGCCTCCGTGGACA^

AGTTTCAGCAGCTGCTGAATCAGGGCGTGTCCATGTCTCATAGTACAGCCGAACCAA

Ί Ί = Α Α Ί Ί Ί Ί A - c-

CCCGACCCCGCTCCAACTCCCCTGGGAACCAGCGGCCTGCCTAATGGGCTGTCCGGA

GATGAAGACTTCTCAAGCATCGCTGATATGGACTTTAGTGCCCTGCTGTCACAGATT

TCCTCTAGTGGGCAGGGCGGGGGAGGCTCCGGTGGTGGGGGCAGCGGAGGGGGGG

GCAGCATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAAAAAGGCCATCGTGGAC

CTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGCTGAAAGAGGACTACTT

CAAGAAAATCGAGTGCTTCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCA

ACGCCTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCC

TGGACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTG

TTTGAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACC^

CGACAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTG

AGCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGA

TTTCCTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGA

CAGCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATA

( ΧΊ Χ ·Λ { Α Ί Ί Χ Ί CXXX X ' G iG i ' X

CTGCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCC

CGAGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAG

AAGAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCA

GCCAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTG



TACCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACAT

CAACCGGCTGTCCGACTACGATGTGGACgcTATCGTGCCTCAGAGCTTTCTGAAGGA

CGACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGC

Ί Ί = Ί Ί = Ί

GCTGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGA

X {Ί Χ Λ{ ( Χ=ΛΛ( Ί Χ: =ΛΊ ΛΛ< iG X X ' G A X G X

ACCCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAA

GTACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCA

AGCTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACA

ACTACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATC

AAAAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGA

CGTGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAG

Τ ΠΧΊ Ί ΧΊ A( AG( Λ C V !X AA ΠΊ Χ Λ X AG ATTACX GG AΑ( '

GGCGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCG

TGTGGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAA

GTGAATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTAT

CCTGCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTA

AGAAGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCA

AAGTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGAT

( A CΧ Ί Χ ΑΊ ( ( Λ iAA(i{ Α( ( ί ' ΧXϊAGΑ ( ΛΑ ΧXX ATCXϊA C" ί" Π Χ" !Χ G A AG A

AGGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTG

TTCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAA

GGGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCA

CTATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGG

AACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAG

AGAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCA

CCGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGA

CCAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGA

A A(X AG A X A AAG AG X X G A X X' A ( ΧΊ ΧίΑΊ ΧΧ' -A( =A -A X A X

GGCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAG



GTGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggc

ggccgctgctagcGGCAGTGGA

pSAMca057 dCas9(G533-P65, 3XGS) - AA

DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD

SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKPRGHFLIEGDL

NPDNSDVDKLFIQLVQTYNQLFEENPiNASGVDAKAILSARLSKSRRLENLIAQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA

KNLSDAn LSD LRVNTE T APLSA RYDEH QDLTLL ALVRQQLPE Y EIFFDQ

SKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKXNREDLLRKQRTFDNGSIPHQI

HLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITP

WNFEEVVD GASAQSF ERMTNFD NLPNE VLP SLLYEYFTVY ELT V YVTEG

GGGGSGGGGSGGGGSPSGQISNQALALAPSSAPVLAQTMVPSSAMVPLAQPPAPAPVLT

PGPPQSLSAPVPKSTQAGEGTLSEALLHLQFDADEDLGALLGNSTDPGVFTDLASVDNSE

FQQLLNQGVSMSHSTAEPMLMEYPEAITRLVTGSQRPPDPAPTPLGTSGLPNGLSGDEDF

SSIADMDFSALLSQISSSGQGGGGSGGGGSGGGGSMRKPAFLSGEQKKAIVDLLFKTNR

KVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILE

DIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRL-SRKLLNGIRDKQSG

Ί Ί LDFL SDG A R FMQL HDDSLTFKEDJQKAQVSGQGDSLHEH ΪANLAGSPA G

ILQTV V O ELV VMGR KPENIVIEAlARENQTTQ GQK SRERiv' KRIEEGIKELGSQI

LKLEHPVENTQLQNEKLYLYYLQNGRDMYVDQELDiNRLSDYDVDAIVPQSFLKDDSID

NKVLTRSDKNRGKSDNVPSEEVVKXMKINYWRQLLNAKLrrQRKFDNLTKAERGGLSE

LDKAGFIKRQLVETRQITKFiVAQlLDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDF

QFY V EI Y HAHDAYL AVVGTALI KYP LESEFV GDY VYDVR MIA SEQE

IG ATA YFFYSNIMNFF TEITLANGEIRKRPLIETNGETGEIVWD GRDFATVRKVLS

MPQVNIV TEVQTGGFS ESILP NSD L AR D DP KYGGFDSPTVAYSVLVV

AKVEKGKSKKIKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELE

NGRKLRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKH

YLDEIIEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFKY



FDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDSAGGGGSGGGGSGGGGSG

PKKKRKVAAAASGS

pSAMca058 dCas9(F575-vp64, 1XGS) - DNA

GACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGCTG

GGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCA

ACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGC

GGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCA

GACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAG

GTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAA

' Λ Χ Α Ί Χ Ί Ί - - '

AGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAG

GCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATC

TTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCAT

CCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCG

GCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAA

AATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTGAT

TGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGG

ATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTG

< '( '( ' A A X X A ' AG A C G( XX Ϊ A C'( " G [ " [ X C '( X AGA A C " IX

GCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCT

GAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACC^

AAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAG

AGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTA

CAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGA

AGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATC

CCCCACCAG^TCCACCTGGGAGAGCRGCACGCCAYTCTGCGGCGGCAGGAAGATYT

TTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCA

Ί ( Χ Χ Χ Ί ·Λ ( Ί Xr CiGC XX X X ( :XA ( :X AA A( \ G { AGA ] X X X X A A X

AGA AAGA G X A i A A C A' X ' A XXX ( GGAA i ( A AA A

GCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCA



ACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAAC

GAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAG

CGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGA

- ΛΑ ΑΛΑΛ Ί Χ Λ Χ Ί Ί Α Α

GGCAGCGGACGGGCTGACGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGA

( Χ ΧΧΊ ΧΧ Ί Χ Υ ΤΤ Λ Ί

CTCGACATGCTCGGCAGTGACGCCCTTGATGATTTCGACCTGGACATGCTGATTAAC

GGCGGGGGAGGCTCCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGC

CTCCCTGGGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGA

CAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTG

A GAGAGA X A X ( Α( =ΛΑ( Χ ( :Ί ΟΛΛΛΛ { ( Ί Ί XA{ X '

re Λ( ( ( GG( X i ( ( ( ( X i( X ( i(AGG( C

( iAA lXiA A X ( Χ Χ ( ί ΑΛ( ( Α( ϊ ( XX C AAiiAC 'AA X X'TGG iT

CTGAAGTCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAG

CCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCC

TGCACGAGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTG

CAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGA

GAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAAG

AACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCC

AGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTAC

CTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAA

CXX i( XXX AC A( X= <r!X GA(Vc ! ViXX x: X X A< A< X X=AA(X =A(X

CTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGAC

AACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCT

GAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAG

GCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACC

CGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTA

CGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGC

Ί ΧΧ Ί Ί Χ Α Α ΊΊΊ ΧΧ Γ Ί Ί X X X A AΊ A A Ί

A CXA CX A ( ( GCX ! A CXTGA A G( ( GT G i GGG AA XX XX i GA CA AA

AAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGT



GCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTAC

TTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGC

GAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTG

< i ΛΛ( i( G XX G G [" Ί < C '< {X G' iX C X ( {'( s " !( ( ( ' Λ Χ '( ( X ( Γ Λ

ATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTG

A ' - =

AGTACGGCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAG

TGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCAC

CATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGG

GCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTC

< Λ< Ί Χ ΛΛΛΛ ( Χ ( :ΧΧ : ΛΛ( =Λ( =ΛΛΊ Χ Ί Χ ΧΊ ΧΊ Χ :·( Χ ( ί Χ ΛΛ( Ί Χ Λ ΛΛ{

GAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACT

Ί Λ ΛΛ{ ( Ί ΛΛ{ { ( Ί ( Χ ΧX ( Χ Λ ( ΛΊ Α ΛΊ Λ ·Λ( =ΛΛΛ ·Λ {Ί Χ Ί Ί Χ Χ ΛΛ

CAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAG

AGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACC

GGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACC

AATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAG

GTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCG

GCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGG

TGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcg

pSAMca058 dCas9(F575-vp64, GS) - AA

DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD

SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKPRGHFLIEGDL

NPDNSDVD LFIQLVQTYNQLFEENPiNASGVDA AILSARLS SRRLENLIAQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA

KNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQ

SKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKXNREDLLRKQRTFDNGSIPHQI

HLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITP

WNFEEVVDKGASAQSFIERMTNFDKNLPNE^^IPKHSLLYEYFTVYNELTKVKYVTEG



MRKPAFLSGEQ KAIVDLLF TNR VTVKQLKEDYF K1ECFGGGGSGRADALDDFDL

DMLGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLINGGGGSDSVEISGVE

DRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDWLTLTLFEDREMIEERLKTYAHLFDD

KVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTF

KEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEM

ARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRD

MYVDQEL E RL DYDVDA

NYWRQLLWAKI TQRKFD LT AERGGLSELDKAGFIKRQLVETR IT VAQ LDSR

MNTKYDENDKLIREVXV1TLKSKL\/SDFRKDFQFYKVREINNYHHAHDAYLNAVVGTA

LKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGE

IRKJlPLIETOGETGErVWDKGRDFATVRKVLSMPQVNiVKKTEVQTGGFSKESiLPKRNS

DK1JARKKDWDPKXYGGFDSPTVAYSVLVVAK\^EKGKSKKLKSVKELLGITIMERSSFE

KNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVN

FLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAY

N RDKPIREQAE FTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLn-IQSiTGL

YETRIDLSQLGGDSAGGGGSGGGGSGGGGSGPKKKRKVA

pSAMca059 dCas9(F575-vp64, 3XGS) - DMA

CAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGCTGGGCCGTGATCA

CCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCAACACCGACCGG

ACA C C A CΛAGA ( AA '( " IGA ί ( X AG '( ί !( ( " G ( Α( AC ( G C CϊAΑ 'Λ( ( '

CGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCAGACGGAAGAAC

= Ί Ί Ί Ί ΛΛ( Λ ΛΊ Ί Ί ·Λ { ( X GA iX =( XA ]G{i { ( Λ( ·Λ(

CTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAAGAAGCACGAGC

GGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTACCCC

ACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAGGCCGACCTGCG

GCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCACTTCCTGATCGA

( A iAA XX A A A · = Ί Ί V A Ί

( Ί Α ( ΑΑ( ( r A AAA ( ( ' Λ ίΧΑ Λ( GC A GG( '( GGA( (

AAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAAAATCTGATCGC

CCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTGATTGCCCTGAGCC

TGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGGATGCCAAACTG



CAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTGGCCCAGATCGG

CGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGACGCCATCCTGCT

GAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCTGAGCGCCTCTA

Ί Α = Ί Ί Χ Λ Λ Λ Ί ·( Ί ( ·( Χ

CGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAGAGCAAGAACGG

Ί Χ Χ Ί Α Α Ί Ί Χ Χ Χ: Α Ί Ί Α Ί Χ

AGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGAAGCTGAACAGA

GAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATCCCCCACCAGAT

CCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTTTTACCCATTCCT

GAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCATCCCCTACTACG

XX X X A X - X - X

GAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGGGCGCTTCCGCCCA

Α Ί Ί Α Ί Χ Α ίΑ Ί Χ Α -Α Ί Ί Ί Χ Ί Χ AAC XiAG A A G X '

TGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAACGAGCTGACCAAA

GTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAGCGGCGAGCAGAA

AAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGACCGTGAAGCAGC

TGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGGCGGGGGAGGCTCCGGTGGT

GGGGGCAGCGGAGGGGGGGGCAGCGGACGGGCTGACGCATTGGACGATTTTGATCT

GGATATGCTGGGAAGTGACGCCCTCGATGATTTTGACCTTGACATGCTTGGTTCGGA

Ί {ΧΧΊ Ί Χ Α Ί Χ Λ {ΊΊΊ ( :Α ( Χ Ί ΧΧ Λ { ( Ί Χ Α Χ Χ Ί Ί Χ

CCTGGACATGCTGATTAACGGCGGGGGAGGCTCCGGTGGTGGGGGCAGCGGAGGGG

GGGGCAGCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTC

GGCACATACCACGATCTGCTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGA

GGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACA

GAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTG

ATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGC

XiA X A A X ' A XXiG iA A X - A A -AA - A X A

TCCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGAC

CTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACG

AGCACATTGCCAATCTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACA

GTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACAT



CGTGATCGAAATGGCCAGAGAGAACCAGA ee ACCCAGAAGGGACAGAAGAACAGC

CGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCC

TGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTAC

Ί Α Ί = Ί Ί Ί Ί = Ί

GTCCGACTACGATGTGGACgcTATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATC

A - - - ' -

CCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCC

AAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCT

GAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGA

TCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAG

AA1 GA( -AA( X A X X GA X AAAG GA X ' A Ί A X A A Ί X X X

GAT ! FCC GGAAGGAT T CACT ' A AAAGTG J A AT A A A A ! A C'A

CX { \ i Ί Α ΧΊ (XX A X XX -AA A A X-

' A TGGAAAG X A XX 'A X GA 'A i A

ATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTA

CAGCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGGCGAGATCC

GGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAA

GGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCG

TGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAG

AGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACG

GCGGCTTCGACAGCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAA

AGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATG

GAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAA

AGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGG

AAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGA

ACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAA

GCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACA

AGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATC

Ί Χ Χ Ί Ί A A A< Xi( Ί Α Α = Χ Χ = Α Α

GCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGG

AGCCCCTGCCGCCTTCAAGTACTTTGA ACCACCATCGACCGGAAGAGGTACAee A



GCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTAC

GAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGGTGGAAGCG

GAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgctgctagc

pSAMca059 dCas9(F575-vp64, 3XGS) - AA

DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD

SGETAEATRLKJITARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVTED:K^

RHPLFGNIVDEVAYHEKYPTIYELRKIAAOSTDKADLRLIYLALAHMLKFRGHFLIEGDL

NPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAXAILSARLSKSRRLENLIAQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQY 'ADLFLAA

KNLSDAILLSDLLRVNTEJTKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQ

SKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQI

HLGEL A 1LRRQEDFY PFL DNRE E ILTFR PYY VGPLARG SR FAWMTR SEET TP

\\^FEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG

MRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKK1ECFGGGGSGGGGSGGGGSG

RADALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLINGGG

GSGGGGSGGGGSDSVEISGVEDRFNASLGTYHDLLKJLKDKDFLDNEENEDLLEDFVLTLT

LFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFL

KSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKV

VDELVKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVE

NTQLQNEKLYLYYLQNGROMYVDQELDINRLSDYDVDAIVPQSFLKDDSIDNKVLTRS

D N RGKSDNVPSEEVV NYWRQLL A L TQR F D LTKAE RGGLSELDKA GFI

RQLVETRQIT VAQILDSR :NT YDEN D LIREV VITL SKX SDFR DFQFY V

NNYFL AF DAYLNA VGTALI KY P LESEFV ' GDY V 'DVRKM A SEQE]GKATA

YFFYSNI\1NFFKTEITLANGEIRKRPLIETTS GETGEIV\\T>KGRDFATVRKVLSMPOVNIV

TEVQTGGFS ES PKR SDK IARKKDWDPKKYGGFDSPTVA ' SVLVVA VE G

SKXLKSVK^LLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKJIML

ASAGELQKGNELALPSKY^FLYLASHYTKLKGSPEDNEQKQLFVEQHKHYXDEIIEQIS

EFSKRVILADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRK

RYTSTKEVLDATLfflQSITGLYETRIDLSQLGGD



pSAMca060 dCas9(F575-P65, 1XGS) - DNA

GACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGCTG

GGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCA

ACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGC

GGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCA

GA GGAAG AA GGATC XX ATCTGCAAGAGA C TC \ G A A( X AG A X ( X AAG

GTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAA

GAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACG

AGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAG

GCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCAC

TTC Ί GAT 'GAG( G C A X' GAA C ' GA AA A C GAC X iXiGAC AG Ί Χ Ί Χ

CCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCG

Α Α Α Α Ί Ί Χ Α Α Ί Χ Α Α - Α Ί Α

AATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTGAT

TGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGG

ATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTG

GCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGAC

GCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCT

GAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCTGA

AAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAG

AGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTA

C AGT C V !X AA CΪ( ΧX A Χ Ί ( AAAAGA ' GG A X ( ' Λ X AG( A.AC TG( " !X X TG A

AGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATC

CCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTT

TTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCA

TCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGACC

AGAAAGA( C X AG iAA XVY ( A CXXXX IX GA A C Π ΧX A( G A A C G C ί G( A Ά AGG

GCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCA

ACGAGA i G GCCCAAGCAC GCC G CGA C TCA C ATAAC

GAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAG

CGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGA



CCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGGAGGGGGA

GGCAGCCCTTCAGGGCAGATCAGCAACCAGGCCCTGGCTCTGGCCCCTAGCTCCGCT

CCAGTGCTGGCCCAGACTATGGTGCCCTCTAGTGCTATGGTGCCTCTGGCCCAGCCA

Ί Ί Ί Ί Ί · Ί - Ί

CCCAAGTCTACACAGGCCGGCGAGGGGACTCTGAGTGAAGCTCTGCTGCACCTGCA

Γ ΧΧ Λ Χ Ί Χ Ί Λ Λ Ί Χ Ί Ί Ί Χ = - Χ Χ

TGTTCACAGATCTGGCCTCCGTGGACAACTCTGAGTTTCAGCAGCTGCTGAATCAGG

GCGTGTCCATGTCTCATAGTACAGCCGAACCAATGCTGATGGAGTACCCCGAAGCC

ATTACCCGGCTGGTGACCGGCAGCCAGCGGCCCCCCGACCCCGCTCCAACTCCCCTG

GGAACCAGCGGCCTGCCTAATGGGCTGTCCGGAGATGAAGACTTCTCAAGCATCGC

A X X' X X A X A

GGGCAGCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGG

G A A AC ATC Ί GAAAA ATC \ AGGA AAGGA ΧΊ G 'AAT G

GAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAG

AGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGA

TGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCT

GATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGT

CCGACGGCTTCGCCAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACC

TTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGA

GCACATTGCCAATCTGGCCGGCAGCCCCGCCATTA^

TGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATC

G GAT ' AAATGG ' A( ( ( Λ ί A<ίA( X ACXX A<ίAAGGGA 'Λ G A A }AA AG{X'

GCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCT

GAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACT

ACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTG

TCCGACTACGATGTGGACgcTATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCG

Α( Α Λ AA i - ' A - - A - X X

CTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCA

A X !AiX A = X X A XX A A A X-

AGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGAT

CACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGA



ATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCC

GATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCACCAC

GCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCC

TAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGA

TGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTAC

Λ ( Α Λ ί Α !ΧΑ Χ Λ Λ ( ΊΊΊΊΊ \ Λ ( Λ{ ·{ GAGAr !A ( X X : Λ ( Xi GA iXX'G

GAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAG

GGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGT

GAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGA

GGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGG

( Χ Ύ ( Χ Λ{A G XXXA XX GG ΧΊ Α Π ΧT G XX TGG X ]X X XAAAGTGGAAAA

GGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGG

Λ AΛ <iΛ AG AG Π XX AG AΛ G Λ Λ ΧX 'Λ Ί ΧXiΛ ( " ' GG AΛ G( 'Λ Λ GGG( A( 'A A

GAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGA

AAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAA

CTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAAG

CTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAA

GCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCC

TGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAG

GCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTACACCAGC

A ( XAAAGAGG iXX X GACX XA CXX X AT XA C \ GAG A !iX A CXX G Ί A GA

GACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGGTGGAAGCGGA

GGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggcc

pSAMca060 dCas9(F575-P65, XGS) - AA

DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD

SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGNJVDEVAYHEKYPTlYHLRKKLVDSTDKADLRLiYLALAHMIiCFRGHFLIEGDL

NPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKLAILSARLSKSRRLENLIAQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA



KNLSDAILLSDILRVNTE1TKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQ

SKJ^GYAGYIDGGASQEEFYKFIKPILEKJVIDGTEELLVKLNREDLLRKQRTFDNGSIPHQI

HLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITP

WN FEEVV D GASAQSF ERMTNFD NLPNE V LP SLLYEYF Y ELT V YVTEG

MRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFGGGGSPSGQISNQALAL

PSS PV i i iA V SS V P PV I ' G PP S i .S V S X G .i !

LQFDADEDLGALLGNSTDPGVFTDLASVDNSEFQQLLNQGVSMSHSTAEPMLMEYPEAI

TRLVTGSQRPPDPAPTPLGTSGLPNGLSGDEDFSSIADMDFSALLSQISSSGQGGGGSDSV

EISGVEDRFNASLGTYHDLLKIKDiCDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTY

AF1LFDDKV MKQL RRRYTGWGRLSRK L NGIRD QSG TILDFL SDGFANRN FMQLI

HDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKP

ENIVIEMARENQTTQKGQKNSRERIvlKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYL

QNGRDMYVDQELDINRLSDYDVDAIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEE

VVKJCA1KNYWRQLLNAKLITQRKFDNLTK,\ERGGLSELDKAGFIKRQLVETRQITKHVA

QILDSRMNmYDENDKLIREVKVlTLKSKLVSDFRKDFQFYKVREINNYHIiAHDAYLNA

VVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEIT

LANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESIL

P R SD LIARKKDWDPK YGGFDSP AYSVL A VE KGK K LK

ERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP

SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDK

VLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQ

SITGLYETRIDLSQLGGDSAGGGGSGGGGSGGGGSGPKKKRKVAA

pSAMca061 dCas9(F575-P65, 3XGS) - DNA

accatgGACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGG

GCTGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTG

( \\A(A{ iA - A AA A - A

CAGCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATAC

ACCAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGC

CAAGGTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGG

ATAAGAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTAC



CACGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGA

CAAGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGG

CCACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGT

C CCAG G GC i : TA£ AA£CAGCTarTCGAGGAAAACCCCKrCAA£GCC

AGCGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCT

< ΛΛΛΛ Ί Ί Λ !Χ ' -

TGATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCG

AGGATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTG

CTGGCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCC

GACGCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCC

( X !( A( ( Xi{ Ί GATC ' AAGAGATAi X A CΧ AG ACX A X A G A X GA Χ Χ

TGAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACC

AGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTC

TACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGT

GAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGC

ATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGA

TTTTTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCG

CATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGA

CCAGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAA

GGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGC

CCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTAT

AACGAGCTGACCAAAGTGAAA 'rACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCT

GAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAA

GTGACCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGGCGG

GGGAGGCTCCGGTGGTGGGGGCAGCGGAGGGGGGGGCAGCCCTTCAGGGCAGATC

AGCAACCAGGCCCTGGCTCTGGCCCCTAGCTCCGCTCCAGTGCTGGCCCAGACTATG

ΧΧΊ ΧΊ ·Α( Χ Ί ΑΊ Χ Χ ΧΊ ΧΊ { ( ΧΧ ·Λ {Χ'Α ΧΊ Χ ( Ί ΧΧ \ ( ΧΧΧΊ Χ Ί Χ Ί Χ

ACCCCAGGACCACCCCAGTCACTGAGCGCTCCAGTGCCCAAGTCTACACAGGCCGG

X A A X XiA X AA X X X -A X Ί X=AΊ X A A XΊ

AGGI Ί G( TGGGGAA( ( i A( CGA CXXXX AGTG ΠXA CAGA i ( G G ( !CCG

TGGACAACTCTGAGTTTCAGCAGCTGCTGAATCAGGGCGTGTCCATGTCTCATAGTA



CAGCCGAACCAATGCTGATGGAGTACCCCGAAGCCATTACCCGGCTGGTGACCGGC

AGCCAGCGGCCCCCCGACCCCGCTCCAACTCCCCTGGGAACCAGCGGCCTGCCTAAT

GGGCTGTCCGGAGATGAAGACTTCTCAAGCATCGCTGATATGGACTTTAGTGCCCTG

CGGAGGGGGGGGCAGCGACTCCGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACG

( " ! { " IX Ϊ ( Λ ( ' Λ !A ' (AC ' ' i' " ίΧϊ ( Ί G Λ Λ Α Ύ Α ' i'C A G iΛ Λ A CΧ Λ ( ( ( Ί ( ϊ

ACAATGAGGAAAACGAGGACATTCTGGAAGATATCGTGCTGACCCTGACACTGTTT

GAGGACAGAGAGATGATCGAGGAACGGCTGAAAACCTATGCCCACCTGTTCGACGA

CAAAGTGATGAAGCAGCTGAAGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGC

CGGAAGCTGATCAACGGCATCCGGGACAAGCAGTCCGGCAAGACAATCCTGGATTT

CC GAA CCGACGG CGCCAA C IAAA CA GCAGC GA CCACGA G :

GCCTGACCTTTAAAGAGGACATCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGC

CRGCACGAGCACATRGCCAATCTGGCCGGCAGCCCCGCCAYTAAGAAGGGCATCCR

GCAGACAGTGAAGGTGGTGGACGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCG

AGAACATCGTGATCGAAATGGCCAGAGAGAACCAGACCACCCAGAAGGGACAGAA

GAACAGCCGCGAGAGAATGAAGCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGC

CAGATCCTGAAAGAACACCCCGTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTA

CCTGTACTACCTGCAGAATGGGCGGGATATGTACGTGGACCAGGAACTGGACATCA

ACCGGCTGTCCGACTACGATGTGGACGCTATCGTGCCTCAGAGCTTTCTGAAGGACG

ACTCCATCGACAACAAGGTGCTGACCAGAAGCGACAAGAACCGGGGCAAGAGCGA

CAACGTGCCCTCCGAAGAGGTCGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGC

TGAACGCCAAGCTGATTACCCAGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGA

GGCGGCCTGAGCGAACTGGATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAAC

CCGGCAGATCACAAAGCACGTGGCACAGATCCTGGACTCCCGGATGAACACTAAGT

ACGACGAGAATGACAAGCTGATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAG

CTGGTGTCCGATTTCCGGAAGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAAC

TACCACCACGCCCACGACGCCTACCTGAACGCCGTCGTGGGAACCGC^

AAAGTACCCTAAGCTGGAAAGCGAGTTCGTGTACGGCGACTACAAGGTGTACGACG

TGCGGAAGATGATCGCCAAGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTA

CTTCTTCTACAGCAACATCATGAACTTTTTCAAGACCGAGATTACCCTGGCCAACGG

CGAGATCCGGAAGCGGCCTCTGATCGAGACAAACGGCGAAACCGGGGAGATCGTGT



GGGATAAGGGCCGGGATTTTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTG

AATATCGTGAAAAAGACCGAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCT

GCCCAAGAGGAACAGCGATAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAG

Λ Λ ( Λ { Ί Ί Ί Ί Ί Ί ·

GTGGAAAAGGGCAAGTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCA

( Χ Λ Χ Α Χ Ί Ί Χ Ί ΧΧΧ Λ Γ( Χ Λ ( Ί Ί Ί Χ 'TGG G G

GGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTT

CGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAG

GGAAACGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCAC

TATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGA

ACAGCACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGA

GAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCAC

Χ Χ ΑΊ Α Α ( ΧX A X A A XX= = AΊ X Ί X XΊ X Ί Ί XXΊ X

A ί C- X. ( iA(i( ΧΧ Ί G G ( Ί ! ( AAGTA ! Π GA< ACX ' A ( Ά (> ( GGAAGAG

GTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCG

GCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGG

TGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcg

gccgct

pSAMca061 dCas9(F575-P65, 3XGS) - AA

TMDK1CYSIGLAIGTNSVGWAVITDEYKVPSK1<TKVLGNTDRHSIKKNLIGAL

LFDSGETAEATRLKRTARRHYTRRKNRICYLQEiFSNEMAKVDDSFFHRLEESFLVEEDK

KHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDiCADLRLIYLALAHMIKFRGHFLIE

GDLNPDNSDVDKLF QLVQTYNQLEEENPINASGVDA AILSARLSKSRRLENLIAQLPG

EKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLF

LAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIF

FDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKXNREDLLRKQRTFDNGSIP

HQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEET

ITPWNFEEVVDKGASAQSFIERMTOFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVT

EGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFGGGGSGGGGSGGGG

SPSGQISNQALALAPSSAPVLAQTMVPSSAMVPLAQPPAPAPVLTPGPPQSLSAPVPKST



QAGEGTLSEALI FDADEDLGA LLG STDPGVFTDLASV DNSEFQQLLNQGVSMS

STAEPMLMEYPEAITRLVTGSQRPPDPAPTPLGTSGLPNGLSGDEDFSSIADMDFSALLSQ

ISSSGQGGGGSGGGGSGGGGSDSVEISGVEDRFNASLGTYHDLLKIIKDKDFLDNEENED

LED VL LTLFEDRE EERL TYA LFDD VM Q L R fl YTGWGRLS LI GIRD Q

SGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIK

GlLQ VVDELV V GRHKPEN V EM AR ENQTTQKGQK-N SR ER RIEEGl ELGS

QILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQELDINRLSDYDVDAIVPQSFLKDDSI

DNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFDNLTKAERGGLS

ELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLHlEVKVrrLKSKLVSDFRKD

FQFYKVREINNYHfiAfiDAYLNAVVGTAIJKKYPKLESEFVYGDYKVYDVRKMIAKSEQ

EiGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLS

MPQWIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLVV

A V E G S LKSV ELLG T ERSSFE NPIDFLEA GY EV D Li LPKYSLFELE

NGRKRMLASAGELQKGNELALPSKYVNFLYIASHYEKLKGSPEDNEQKQLFVEQHKH

YLDEHEQISEFSKRVILADANLDKVLSAYNKFIRDKPIREQAENiiHLFTLTNLGAPAAFKY

FDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDSAGGGGSGGGGSGGGGSG

P K RK VAAA

pSAMca062 dCas9(K1 153-vp64, 1XGS) - DNA

G ( A A AAG CA CAT GGC' GGCX ATC X}GC \ X' G GGG TG

GGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCA

ACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGC

GGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCA

GACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAG

GTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAA

GAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACG

AGAA C A { '( '( A C'< Λ A C' A '( " ΛAC}AΛA " !G ί G( Λ AG A( ( A AA CΪ

GCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCAC

T CX' GATCX}AGGG( X;A C'C" C}A \ { {XΧΧ.Λ ( .Λ( AGC C CX }' i ΪA C' /\AC}{ GTT Ί

CCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCG

GCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAA



AATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTGAT

TGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGG

ATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTG

GCCCAGA:TCGGCGACCAGrA£GCCGA£CTGYrTCTGGCCGCCAM}AACCmTCCGAC

GCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCT

GAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCT

AAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAG

AGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTA

CAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGA

AGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATC

CCCCACCAGKrCCACCrGGGA^AGCTGCACGCCA:rrcrGCGGCGGCAGGAM}ATTT

TTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCA

CCCC A A GGGCC GGCC iGGG ACAGCAGA CGCC GGA GACC

AGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGG

GCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCA

ACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAAC

GAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAG

CGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGA

CCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTG

G Λ Λ Ί ( ( X =G( { i G AAGA ' G Ϊ X ' A X XX SX X G G A( Α ΓΑ ( X A C G ( G

CTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCT

GGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGA^

GGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGG

CGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGA

CAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACA

GAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAG

AAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGC

CGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGC

- A - A -

GAGAACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGA

TCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGA



AAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGG

ATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACg

cTATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCA

GAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAA

GAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAA

AGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGAT^

GGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACA

GATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGG

AAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCC

AGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTG

ΛΛ( : Χ !Χ Ί Ί Ί Ί Ί
G Xi ! ( X iC i A( A ( ΛΛ( Λ( G GC"

AG AAΑ ΧX ' AAGi Λ XX X G Π Π X AC'Λ( ' Λ Χ ΊΧ ΊΧ Λ ΊΊΊΊ
TCAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAG

ACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGT

GCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGA

CAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATC

GCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGT

GGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGGGAGGGGGAGGCA

X A X A ' A X A A X A A X - A A X X'

CTCGATGATTTTGACCTTGACATGCTTGGTTCGGATGCCCTTGATGACTTTGACCTCG

GGGGAGGCTCCTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATC

ATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTA

CAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGC

TGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAA

CGAACTGGCCCTGCCCTCCAAATATGTGAACTTCCTGTACCT

GAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGC

ACAAGCACTACCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCC^

ATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGA

TAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCT



GGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTACA

CCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTG

TACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGGTGGAA

GCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgct

pSAMca062 dCas9(Kl 153-vp64, 1XGS) - AA

DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD

SGETAEATRI X RTARRRYTRRKNRICYLQE FSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDL

NPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENL1AQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA

KNLSDAILLSDILRVNTEITKAPLSASMIKIIYDEHHQDLTLLKALVRQQLPEKYKEIFFDQ

SKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQI

HLGELHAILRilQEDFYPFLKDNREKJEKJLTFRIPYYVGPLARGNSRFAWMTRKSEETITP

\\T^FEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKF1SLLYEYFTVYNELTKVKYVTEG

MRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLG

TYHDLLKilKDKDFLDNEENEDiLEDIVLTLTLFEDREMIEERLKTYAtlLFDDKVMKQLK

RRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQ

VSGQGDSLHEffiANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQ

KGQKNSRERMKRlEEGIKELGSQILKEHPVENTQLQ NEKLYLYYLQNGRDMYVDQELDi

NRLSDYDVDAIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNY WRQLLN

AKLITQRKFDNLTKAERGGLSELDKAGFiKRQLVETRQlTKHVAQILDSRMNTKYDEND

KLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLES

EFVYGDYKVYDVRKMlAKSEQEIGKATAKYFFYSNIMNFFKTEiTLANGEIRKRPLIETN

GETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSK^

WDPKKYGGFDSPWAYSVLVVAKVEKGKGGGGSGRADALDDFDLDMLGSDALDDFD

LDMLGSDALDDFDLDMLGSDALDDFDLDMLINGGGGSSKKLKSVKELLGJTiMERSSFE

KNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKEMLASAGELQKGNELALPSKYVN

FLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQJSEFSKRVILADANLDKVLSAY

NKHRDKPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGL

YETRJDLSQLGGDSAGGGGSGGGGSGGGGSGPKKKRKVAAA



pSAMca063 dCas9(Kl 153-vp64, 3XGS) - DNA

GACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGCTG

GGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCA

ACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGC

GG( XiΛΛΛ( G( }ΛG ( Λ ( XiG( XiΛA }AGAA{X G( X Λ( . ΛΛ< ΛΛ<ίΛ A{ Λ( Λ

GACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAG

GTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAA

GAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACG

AGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACAAG

GCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATC^

TTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTCAT

Ί Ί Α - Ί Ί Χ Χ Α χ χ

GCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAA

AATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTGAT

TGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGG

ATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTG

GCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCGAC

GCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCT

X ΧΊ ΧΊ !Χ Α ίΧ \ Λ Λ Α Λ( Χ Λ Xi X- X' CX' iG X X XX X -

AAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAG

'AAGAAi XiG A X XX X A C-A GA X X AG X X' AiiGAAiiAii X" ΓΛ

CAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGA

AGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATC

CCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGATTT

TTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCA

CCCC rA TA£ GTGGGCC GGCC iGGG AC iCAG T CGCC GG TG :C

AGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGG

GCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTC^

ACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAAC

GAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAG



CGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGA

CCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTG

GAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACGATCTG

A - -

GGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGAGGAAC

Ί A A Ί Ί A Ί Ί Ί = Ί = A A Ί A

CGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGA

CAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACA

GAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAG

AAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGC

( X AGi X X-A A A V i X- A A A ' A

TCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGGCCAGA

< A< AA( X ( ( XΆ ( '( X ( AGGGA{ A<ίΛA( A ( AG{ CG{ GA( A( AAΊ GAΛG<'GGA

TCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGA

AAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGG

ATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACg

cTATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCA

GAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAA

GAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAA

AGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGATAAGGCC

GGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGTGGCACA

GATC Ί ΧΧ ( Ύ ( ΧΧ GG i GAA

AAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCC

AGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTG

AACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAGCGAGTT

CGTGTACGGCGACTACAAGGTGTACGACGTGCGGAAGATGATCGCCAAGAGCGAGC

AGGAAΑ Χ ( ' Λ ΑΧ A G X G Π Π X AC'Λ( ( ' ΛΛ Α Χ Ί Λ ΊΊΊ Ί

TCAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAG

Α -ΛΑΛ iG ( ΑΛΑ ( Χ Α ( Α Ί Χ X X A X

A G X ( A GAA AT G GAA AA AGA AGG GCAGA

CAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATC



GCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGT

GGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGGGCGGGGGAGGCT

CCGGTGGTGGGGGCAGCGGAGGGGGGGGCAGCGGACGGGCTGACGCATTGGACGA

Π Ί G AT X G AT GC GGGA AG !X A X

GGTTCGGATGCCCTTGATGACTTTGACCTCGACATGCTCGGCAGTGACGCCCTTGAT

Π Ί ΧΧ Α( ΧΊ Χ Λ (Ύ Λ ΤΛΛ( ( Χ ί( 'Τ( ΧΧΧ ΧΧ Χ ΧΧ Χ AG

CGGAGGGGGGGGCAGCTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATC

ACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAA

GGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGT

TCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAG

GGAA A 'G A Ί XXX X Ί ΧΧ XX"Γ ' ΛΑΛΤΑ Χ GAAi T iX Χ Λ Ί ΧΧΧ XV\ ·( ' ( ' A '

TATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGA

A AG A AAG ' Λ Α <ΧΊ GGA ΑΤ ΛΊ Χ Λ( ( A X Λ( { AGT Ί ΧΧ ΑΛ

GAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCAC

CGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGAC

CAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAG

GTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCG

GCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGG

TGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggeg

gccgctgctag

pSAMca063 dCas9(Kl 153-vp64, 3XGS) - AA

DKKYSIGLAIGTlSiSVGWAVITDEYKVPSKKFKVLGNTDRHSIKXNLIGALLFD

SGETAEATRLKRTARRRYTRRKNRJCYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGN1VDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKERGHFLIEGDL

NPDNSDVD LFIQLVQTYNQLFEENPiNASGVDA AILSARLS SRRLENLIAQLPGEKK

NGLFGNL1ALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA

KNLSDAILLSDILRWTEITKAPLSASMIKRYDEHHQDLTLLiCALVRQQLPEKYKEJFFDQ

SKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKXNREDLLRKQRTFDNGSIPHQI

HLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITP

WNFEEVVDKGASAQSFIERMTNFDKNLPNE^^LPKHSLLYEYFTVYNELTKVKYVTEG



MRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKK1ECFDSVEISGVEDRFNASLG

TYHDLLKJ1KDKDFLDNEENEDILED1VLTLTLFEDREMIEERLKTYAHLFDDKVMKQLK

RRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQ

VSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQ

KGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEK1YLYYLQNGRDMYVDQELDI

R SDY DV DA IVPQSFL DDSID VL SD NRG S D VPSEEVV KNYWRQLLN

AKLITQRKFDNLTKAERGGLSELDKAGFIKE-QLVETRQITKHVAQILDSRMNTKYDEND

I REVK ITL S LVSDFRK DFQFY VRP NNY HA DAYL AVVGTALIK Y P LES

EFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLAN

GETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESIL-PKRNSDKLLARKKD

WDPKKYGGFDSPTVAYSVLVVAKVEKGKGGGGSGGGGSGGGGSGRADALDDFDLDM

LGSDALDDFDLDMLGSDALDDFDLDMLGSDALDDFDLDMLINGGGGSGGGGSGGGGS

S K LKSV E LLG T MERSSFE NPIDFLEA GY EV D L LP YSLFELENGR RML

ASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQIS

EFS RV LADANLD VLSAY N F RD P RE QAE II LFTLTN LGAP AA FKYFDTTIDRK

RYTSTKEVLDATLIHQSrrGLYETRIDLSQLGGDSAGGGGSGGGGSGGGGSGPKKKRKV

AAAA

pSAMca064 dCas9(Kl 153-P65, 1XGS) - DNA

G ( A AGAAG A A CA T GGC' GG ATC X A AC X' G GGG TG

GGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGGCA

ACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACAGC

GGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACACCA

GACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCAAG

GTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGATAA

GAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCACG

AGAA C A C '( '( A X' Λ A C'CA '( " A AΛAGAΛA( " !G i'G( Λ AG Λ( ( ( A C ΛA CΪ

GCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCCAC

T C'( ' ] A' i' 'GAGGGC X;A CX'TGA {X 'G A G( C A CΧ Ί ΪA C AG GTTC Ί

CCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAGCG

GCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGGAA



AATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTGAT

TGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAGG

ATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCTG

GCCCAGA:TCGGCGACCAGrA£GCCGA£CTGYrTCTGGCCGCCAM}AACCmTCCGAC

GCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCCCT

GAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCT

AAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACCAG

AGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTCTA

CAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGTGA

AGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGCATC

CCCCACCAGKrCCACCrGGGA^AGCTGCACGCCA:rrcrGCGGCGGCAGGAM}ATTT

TTACCCATTCCTGAAGGACAACCGGGAAAAGATCGAGAAGATCCTGACCTTCCGCA

CCCC A A GGGCC GGCC iGGG ACAGCAGA CGCC GGA GACC

AGAAAGAGCGAGGAAACCATCACCCCCTGGAACTTCGAGGAAGTGGTGGACAAGG

GCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGCCCA

ACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTATAAC

GAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCTGAG

CGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAAGTGA

CCGTGAAGCAGCTGAAAGAGGACTACTTCAAGAAAATCGAGTGCTTCGACTCCGTG

G Λ Λ Ί ( ( X =G( { i G AAGA ' G Ϊ X ' A X XX SX X G G A( Α ΓΑ ( X A C G ( G

CTGAAAATTATCAAGGACAAGGACTTCCTGGACAATGAGGAAAACGAGGACATTCT

GGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGA^

GGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGAAGCGG

CGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATCCGGGA

CAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGCCAACA

GAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACATCCAG

AAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAATCTGGC

CGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGACGAGC

- A - A -

GAGAACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAAGCGGA

TCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCCGTGGA



AAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGGGCGGG

ATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATGTGGACg

cTATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCA

GAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGTCGTGAA

GAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCCAGAGAA

Ί Α Ί i A -

Ί · AAAG( ( ( iG( ( A

GATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGATCCGGG

AAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAGGATTTCC

AGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCCTACCTG

ΑΑ( Χ :ΧΧ !Χ AA X Ί AΊ A A A A Ί A Ί X A Ί
G Xi ! A(XKiCXiA( A X A A ( A( A( G GC"

AG AAAT{ ( V\ AG A X X G Π ! ]( A CV\( ' ΛΑΧ ΊΧ AT A CΊΊΊΊ
TCAAGACCGAGATTACCCTGGCCAACGGCGAGATCCGGAAGCGGCCTCTGATCGAG

ACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTGCCACCGT

GCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAGGTGCAGA

CAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAAGCTGATC

GCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCCCCACCGT

GGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGGGAGGGGGAGGCA

XX X ' A iG i A A X Α( \ Α( Χ-Α( ΧΧΊ ·( Ί ( Ί ( ( Χ A G XXX ( =

TGCTGGCCCAGACTATGGTGCCCTCTAGTGCTATGGTGCCTCTGGCCCAGCCACCTG

C XX' A(i(XX ΧΊΧ Χ Ί =Λ ΧXX' A{iGA(XV\(XXX AG A( G ( X XX AG !X :XX A

AGTCTACACAGGCCGGCGAGGGGACTCTGAGTGAAGCTCTGCTGCACCTGCAGTTC

GACGCTGATGAGGACCTGGGAGCTCTGCTGGGGAACAGCACCGATCCCGGAGTGTT

CACAGATCTGGCCTCCGTGGACAACTCTGAGTTTCAGCAGCTGCTGAATCAGGGCGT

GTCCATGTCTCATAGTACAGCCGAACCAATGCTGATGGAGTACCCCGAAGCCATTAC

CCGGCTGGTGACCGGCAGCCAGCGGCCCCCCGACCCCGCTC^

CCAGCGGCCTGCCTAATGGGCTGTCCGGAGATGAAGACTTCTCAAGCATCGCTGATA

A A χ χ Ί Ί - Ί χ Ί TAGTGGGCAGGGAGGGGGGGGGA

GCTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGA

AGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGT



GAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACG

GCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCC

CTGCCCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAG

GGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAAC^^

CCTGGACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCG

ACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCACCGGGATAAGCCCATC

AGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCT

GCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAGGTACACCAGCACCAA

AGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGAGACAC

GGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGGTGGAAGCGGAGGAGG

AGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgct

pSAMca064 dCas9(Kl 153-P65, 1XGS) - AA

DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFD

SGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHE

RHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKPRGHFLIEG

NPDNSDVD LFIQLVQTY S'QLFEENPiNASGVDA AILSARLS SRRLENLIAQLPGEKK

NGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAA

KNLSDAILLSDILRWTEITKAPLSASMIKRYDEHHQDLTLLK,\LVRQQLPEKYKEIFFDQ

SKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKXNREDLLRKQRTFDNGSIPHQI

HLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITP

WNFEEVVD GASAQSF ERMTNFD NLPNE VLP SLLYEYF Y ELT V YVTEG

MRKPAFLSGEQKKAWDLLFKTNRKVTVKQLK^^

TYHDLLK1IKDKDFLDNEENEDILED1VLTLTLFEDREM1EERLKTYAHLFDDKVMKQLK

RRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQ

VSGQGDSI : Ef ANLAGSPAI G Q KVVDELV VMGR KPE lVIEMARE QTTQ

KGQKNSRERMKfliEEGIK!ELGSQlLKEHPVENTQLQNEKLYLYYLQNGRDMYVDQELDl

NRLSDYDVDAIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKK¾4KNYWRQLLN

A Ll QR FDNLT AERGGLSELDKA GFl RQLVETRQIT VAQ LDSR NT YDE D

KLJREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLES

EFVYGDYKYYDVRKMIAKSEQEiGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETN



GETGEIV\ GRDFATVRKVLSMPQVNIV KTEVQTGGFS ESILPKRNSD LIA KD

WDPKKYGGFDSPTVAYSVLWAKVEKGKGGGGSPSGQISNQALALAPSSAPVLAQTMV

PSSAMVPLAQPPAPAPVLTPGPPQSLSAPVPKSTQAGEGTLSEALLHLQFDADEDLGALL

GNSTDPGVFTDLASVDNSEFQQLLNQGVS MSHSTAEPM

APTPLGTSGLPNGLSGDEDFSSIADMDFSALLSQISSSGQGGGGSSKKLKSVKELLGITIM

ERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALP

SKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFSKRVILADANLDK

VLSAYNKFLRDKPIREQAENILHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQ

SITGLYETRIDLSQLGGDSAGGGGSGGGGSGGGGSGPKKKRKVAAA

pSAMca065 dCas9(K1 153-P65, 3XGS) - DNA

atgGACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGC

TGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCT

CAACACCGACCGGCACAGCATCAAGAAGAACCTGATCGGAGCCCTGCTGTTCGACA

GCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACAC

CAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCA

AGGTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGAT

AAGAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCA

CGAGAAGTACCCCACCATCTACCACCTGAGAAAGAAACTGGTGGACAGCACCGACA

AGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTC^

ACTTCCTGATCGAGGGCGACCTGAACCCCGACAACAGCGACGTGGACAAGCTGTTC

ATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAAC^

CGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGG

AAAATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTG

ATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG

GATGCCAAACTGCAGCTGAGCAAGGACACCTACGACGACGACCTGGACAACCTGCT

G G X A G T X X A Λ G ( X Χ Λ Χ Χ Π Χ" ί '( '( { ( ' ΛΛ Λ Λ " Γ ϊ ]( '( (

ACGCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATCACCAAGGCCCCC

Ί Ί ΧΊ Ί ΧΑ Χ Α - Ί = ΧΊ Χ Ί

GAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACC

AGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTC



TACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGT

GAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGC

ATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGA

T ACCCA rCC GAA GGA£ AACCGGGAAA iA CG iAAGA CCrGACC rCCG

CATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGA

( G G G Λ ( =ΛΛΛ A

GGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGC

CCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTAT

AACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCT

GAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAA

< Χ A {X '( <iAA <ϊ ( AG G AA Λ ( iAGGA " ] Λ Π ί Λ ί Γ( 'G A.G G " Γ ίΧ 'GΑ <" Γ( '

CGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACG

A ] ( { X AAAA rA ( A A( : A( \ AG( A XX X GA( ,AA rGAG( AAAA(X A< C-

ATTCTGGAAGATATCGTGCTGACCCTGACACTGTTTGAGGACAGAGAGATGATCGA

GGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGA

AGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATC

CGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGC

CAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACA

TCCAGAAAGCCCAGGTGTCCGGCCAGGGCGATAGCCTGCACGAGCACATTGCCAAT

( X XXiG Λ< ΧΧΧΧ :ΧΑ Ί Ί Λ( =ΛΑ( Λ ]( ΧΊ ( A( =A \ G X=AA( X !XiGA

CGAGCTCGTGAAAGTGATGGGCCGGCACAAGCCCGAGAACATCGTGATCGAAATGG

'( ' Λ ( Λ ( Λ ( Λ ACXΆ GACXΆ CXX AGAAGGG A{ Λ <iΛ Λ Λ Λ ( AG( XX ( X AG AG \ A ' ί'( .A A

GCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCC

GTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGG

GCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATG

TGGACgcTATCGTGCCTCAGAGCTTTCTGAAGGACGACTCCATCGACAACAAGGTGC

TGACCAGAAGCGACAAGAACCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGGT

CGTGAAGAAGATGAAGAACTACTGGCGGCAGCTGCTGAACGCCAAGCTGATTACCC

AGAGAAAGTTCGACAATCTGACCAAGGCCGAGAGAGGCGGCCTGAGCGAACTGGAT

AAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCACGT

GGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCTGA



TCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGAAG

GATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGACGCC

TACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGAAAG

A A A

GCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATCATG

GATCGAGACAAACGGCGAAACCGGGGAGATCGTGTGGGATAAGGGCCGGGATTTTG

CCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACCGAG

GTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGATAA

GCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACAGCC

X A XX A X X X X A A X = A A = A A X

GGAGGCTCCGGTGGTGGGGGCAGCGGAGGGGGGGGCAGCCCTTCAGGGCAGATCA

GCAACCAGGCCCTGGCTCTGGCCCCTAGCTCCGCTCCAGTGCTGGC^

TGCCCTCTAGTGCTATGGTGCCTCTGGCCCAGCCACCTGCTCCAGCCCCTGTGCTGA

CCCCAGGACCACCCCAGTCACTGAGCGCTCCAGTGCCCAAGTCTACACAGGCCGGC

GAGGGGACTCTGAGTGAAGCTCTGCTGCACCTGCAGTTCGACGCTGATGAGGACCT

GGGAGCTCTGCTGGGGAACAGCACCGATCCCGGAGTGTTCACAGATCTGGCCTCCG

TGGACAACTCTGAGTTTCAGCAGCTGCTGAATCAGGGCGTGTCCATGTCTCATAGTA

CAGCCGAACCAATGCTGATGGAGTACCCCGAAGCCATTACCCGGCTGGTGACCGGC

A X AG XX XXXX {Χ Α ΧΧΧΧ :Ί ΧΧΑ ( Ί ΧΧ XXXX AA X A X X- Ί 'ΑΑΊ ·

GGGCTGTCCGGAGATGAAGACTTCTCAAGCATCGCTGATATGGACTTTAGTGCCCTG

A A

CGGAGGGGGGGGCAGCTCCAAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATC

ACCATCATGGAAAGAAGCAGCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAA

GGGCTACAAAGAAGTGAAAAAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGT

TCGAGCTGGAAAACGGCCGGAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAG

( Χ ΑΑΑ ί Χ Λ Α ( Ί Χ ( :Χ ΧΊ ΧΧΧΧ Ί ΧΧ \ Λ Α Ί · Ί Χ !Χ Λ Α ( Ί Ί ΧΧ Ί Χ Ί ·Α( ΧΊ ( :χ ·Α( Χ A C

TATGAGAAGCTGAAGGGCTCCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGA

A C' A ( i ( ' A { Α Α ( ( " ΓΛ X Χ ( Λ ( Χ Α ( ΑΊ ( '[' X AG AG A X ' AG CX GT A A

GAGTGATCCTGGCCGACGCTAATCTGGACAAAGTGCTGTCCGCCTACAACAAGCAC

CGGGATAAGCCCATCAGAGAGCAGGCCGAGAATATCATCCACCTGTTTACCCTGAC



CAATCTGGGAGCCCCTGCCGCCTTCAAGTACTTTGACACCACCATCGACCGGAAGAG

GTACACCAGCACCAAAGAGGTGCTGGACGCCACCCTGATCCACCAGAGCATCACCG

GCCTGTACGAGACACGGATCGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGG

TGGAAGCGGAGGAGGAGGAAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcg

gccgct

pSAMca065 dCas9(Kl 153-P65, 3XGS) - AA

MD KYSlGLA GTNSVGWAV TDEY VPS KF VLGNTDRHSI L GALLF

DSGETAEATRLKRTARRRYTRRKNRSCYLQEIFSNEMAKVODSFFHRLEESFLAEEDKK

HERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEG

DLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGE

KKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFL

AAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFF

DQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPH

QIFILGEL AILRRQEDFYPFL DNREK E ILTFRIPYYVGPLARGNSRPAWMTRKSEET

TPWNFEEVVDKGASAQSFIERMTNFDKINLPNEKVLPKHSLLYEYFTVYNELTKVKYVTE

GMRKPAFLSGEQKKAIVDLI F T RKVTV QL EDYF ECFDSVEISGVEDRFNASL

GTYHDLLKIIKDKDFLDNEENEDILEDrVLTLTLFEDREMIEERLKTYAHLFDDKVMKQL

KRRRYTGWGRLSRKLLNGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKA

QVSGQGDSLHEHIANI-AGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTT

QKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQEL

DI RLSDYDVDAIVPQSFL DDS D VLTRSD NRG SD VPSEEVV KNYWRQL

LNAKLITQRKPDNLTKLAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDE

NDKLIREVKViTLKSKLVSDFRKDFQFYKVREINNYHFIAFIDAYLWAVVGTALIKKYPKL

ESEFVYGDYKVYDVRKMIAKSEQE1GKATAKYFFYSNIMNFFKTEITLANGEIRKRPL1ET

NGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGFSKESIL-PKRNSDKLIARKK

DWDPKKYGGFDSPTVAYSVLVVAKVEKGKGGGGSGGGGSGGGGSPSGQISNQALALA

PSSAPVLAQTMVPSSAMVPLAQPPAPAPVLTPGPPQSLSAPVPKSTQAGEGTLSEALLHL

QFDADEDLGALLGNSTDPGVFTDLASVDNSEFQQLLNQGVSMSHSTAEPMLMEYPEAIT

RLVTGSQRPPDPAPTPLGTSGLPNGLSGDEDFSSIADMDFSALLSQISSSGQGGGGSGGG

GSGGGGSS LKSV ELLGITI ERSSFE NPIDFLE A GY EV KDLII LPKY SLFELE



NGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKH

YLDEIIEQISEFSKRV1LADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFKY

FDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDSAGGGGSGGGGSGGGGSG

PKKKRKVAAA

Example 18: Ne catalytically inactive dCas9 proteins

[00784 n another aspect of the invention, novel dCas9 mutants are created. Catalytically

inactive dCas9 are generated by combination of DIOA and N863A mutations, rather than DIOA

and 840A mutations

[00785] The catalytically inactive dCas9 mutant used in the literature and Applicants'

previous experiments was generated by mutations DIOA and H840A within the wildtype Cas9

protein. From the crystal structure, Applicants made the observation that H840A fails to form a

functional DNA-nickase. This result suggests that the H840A mutation has a greater

dysfunctional effect on the Cas9 protein that originally hypothesized; the original theory being

that H840A would result i loss of a single nucieopytic site, with no other effects. If the H840A

mutation is disrupting other functions or conformational properties of the dCas9 protein, it stands

to reason that a dCas9-aetivator fusion might be partially compromised by H840A. Thus,

Applicants are interested in finding other mutations within the HNH domain which could knock

out HNH nuclease activity, without disrupting other Cas9 functions. The Cas9/RNA/DNA

crystal structure manuscript identifies mutation N863A as precisely such a mutation: N863A

knocks out Cas9 double stranded nuclease activity, but permits nicka.se activity, suggesting that

the global function of N863A Cas9 is not fully disrupted. In light of this observation, Applicants

have synthesized a double knockout DIOA 863A Cas9 mutant for use as a dCas9-activator.

[00786] Corresponding constructs

[00787] ination of

DIOA and N863A mutations, rather than DIOA and H840A mutations is provided below:

[00788] pSAMca041 dCas(N863A)-vp64 - DNA

[00789] atgGACAAGAAGTACAGCATCGGCCTGGCCATCGGCACCAACTCTGTGGGC

TGGGCCGTGATCACCGACGAGTACAAGGTGCCCAGCAAGAAATTCAAGGTGCTGGG

C' <7 { C'GAC GG Α CAT A AGAA( Α ' G AT 'GGA C( GCTGTTC

GCGGCGAAACAGCCGAGGCCACCCGGCTGAAGAGAACCGCCAGAAGAAGATACAC



CAGACGGAAGAACCGGATCTGCTATCTGCAAGAGATCTTCAGCAACGAGATGGCCA

AGGTGGACGACAGCTTCTTCCACAGACTGGAAGAGTCCTTCCTGGTGGAAGAGGAT

AAGAAGCACGAGCGGCACCCCATCTTCGGCAACATCGTGGACGAGGTGGCCTACCA

C \ { { ΛΊ Ί Ί Ί

AGGCCGACCTGCGGCTGATCTATCTGGCCCTGGCCCACATGATCAAGTTCCGGGGCC

ArrTCCTGAJTCGAGGGCGACCTGAACCCCGACAACAGCGACarGGACAAGCmrTC

ATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAAAACCCCATCAACGCCAG

CGGCGTGGACGCCAAGGCCATCCTGTCTGCCAGACTGAGCAAGAGCAGACGGCTGG

AAAATCTGATCGCCCAGCTGCCCGGCGAGAAGAAGAATGGCCTGTTCGGCAACCTG

ATTGCCCTGAGCCTGGGCCTGACCCCCAACTTCAAGAGCAACTTCGACCTGGCCGAG

G G X'ΛΛΛ !( ( 'Λ( TGAG G( Λί ACC 'i CX A GA Λ GGA AA "!( "ί'

GGCCCAGATCGGCGACCAGTACGCCGACCTGTTTCTGGCCGCCAAGAACCTGTCCG

ACGCCATCCTGCTGAGCGACATCCTGAGAGTGAACACCGAGATC^

CTGAGCGCCTCTATGATCAAGAGATACGACGAGCACCACCAGGACCTGACCCTGCT

GAAAGCTCTCGTGCGGCAGCAGCTGCCTGAGAAGTACAAAGAGATTTTCTTCGACC

AGAGCAAGAACGGCTACGCCGGCTACATTGACGGCGGAGCCAGCCAGGAAGAGTTC

TACAAGTTCATCAAGCCCATCCTGGAAAAGATGGACGGCACCGAGGAACTGCTCGT

GAAGCTGAACAGAGAGGACCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCAGC

ATCCCCCACCAGATCCACCTGGGAGAGCTGCACGCCATTCTGCGGCGGCAGGAAGA

TVYTTACCCAYTCCmAAGGACAACCGGGAAAAGATCGAGAAGA C GA Y CG

CATCCCCTACTACGTGGGCCCTCTGGCCAGGGGAAACAGCAGATTCGCCTGGATGA

' AG AAAG AGCX A GGA A A T A XXXX X G AA TC' AG AAG G C'ΑΑ

GGGCGCTTCCGCCCAGAGCTTCATCGAGCGGATGACCAACTTCGATAAGAACCTGC

CCAACGAGAAGGTGCTGCCCAAGCACAGCCTGCTGTACGAGTACTTCACCGTGTAT

AACGAGCTGACCAAAGTGAAATACGTGACCGAGGGAATGAGAAAGCCCGCCTTCCT

GAGCGGCGAGCAGAAAAAGGCCATCGTGGACCTGCTGTTCAAGACCAACCGGAAA

A A A A

CGTGGAAATCTCCGGCGTGGAAGATCGGTTCAACGCCTCCCTGGGCACATACCACG

ΑΊ ΧΊ Χ ( Ί ΛΛΛΛ Ί ΑΊ ΧAA A A GA - iXX - G A AA X A GAAAA X A A

AT GGAAGA AT Xr TGA XX i ( ( A G i GA A AGAGAGATGATCXiA

GGAACGGCTGAAAACCTATGCCCACCTGTTCGACGACAAAGTGATGAAGCAGCTGA



AGCGGCGGAGATACACCGGCTGGGGCAGGCTGAGCCGGAAGCTGATCAACGGCATC

CGGGACAAGCAGTCCGGCAAGACAATCCTGGATTTCCTGAAGTCCGACGGCTTCGC

CAACAGAAACTTCATGCAGCTGATCCACGACGACAGCCTGACCTTTAAAGAGGACA

Ί Χ - Ί Λ ( =Λ ( ·Λ { ΛΊ Ί Λ Λ

CTGGCCGGCAGCCCCGCCATTAAGAAGGGCATCCTGCAGACAGTGAAGGTGGTGGA

CCAGAGAGAACCAGACCACCCAGAAGGGACAGAAGAACAGCCGCGAGAGAATGAA

GCGGATCGAAGAGGGCATCAAAGAGCTGGGCAGCCAGATCCTGAAAGAACACCCC

GTGGAAAACACCCAGCTGCAGAACGAGAAGCTGTACCTGTACTACCTGCAGAATGG

GCGGGATATGTACGTGGACCAGGAACTGGACATCAACCGGCTGTCCGACTACGATG

TGGACCACATCGTGCCTCAGAGCTTTCTGAAGGACGACT^

CTGACCAGAAGCGACAAGGCCCGGGGCAAGAGCGACAACGTGCCCTCCGAAGAGG

Ί XX rc A A Ί Ί X Ί Ί A(X χ A Ί Ί A X

A A AAGG( ( X G G G( ( X X ! (iA(i(XiAA( GG

ATAAGGCCGGCTTCATCAAGAGACAGCTGGTGGAAACCCGGCAGATCACAAAGCAC

GTGGCACAGATCCTGGACTCCCGGATGAACACTAAGTACGACGAGAATGACAAGCT

GATCCGGGAAGTGAAAGTGATCACCCTGAAGTCCAAGCTGGTGTCCGATTTCCGGA

AGGATTTCCAGTTTTACAAAGTGCGCGAGATCAACAACTACCACCACGCCCACGAC

GCCTACCTGAACGCCGTCGTGGGAACCGCCCTGATCAAAAAGTACCCTAAGCTGGA

A X AG ( X X \ {XiG GA( 'A \ A( X !X A ( X=A Χ Χ X A A A X A

AGAGCGAGCAGGAAATCGGCAAGGCTACCGCCAAGTACTTCTTCTACAGCAACATC

Λ ] ( Λ Λ {ΊΊΊΊΊ Χ \ Α ( Λ ( ΧΧ=Λ ( Λ Ί Ί Λ {ΧΧΊ Χ ΧΑ Λ( ΧΧ XiA iA ( AA XX X-

X XiA XiAi iA AAA ( iG XiAAA XX i iG iA iA XX G 'GG A AAG i XX i iG r

TTGCCACCGTGCGGAAAGTGCTGAGCATGCCCCAAGTGAATATCGTGAAAAAGACC

GAGGTGCAGACAGGCGGCTTCAGCAAAGAGTCTATCCTGCCCAAGAGGAACAGCGA

TAAGCTGATCGCCAGAAAGAAGGACTGGGACCCTAAGAAGTACGGCGGCTTCGACA

GCCCCACCGTGGCCTATTCTGTGCTGGTGGTGGCCAAAGTGGAAAAGGGCAAGTCC

AAGAAACTGAAGAGTGTGAAAGAGCTGCTGGGGATCACCATCATGGAAAGAAGCA

GCTTCGAGAAGAATCCCATCGACTTTCTGGAAGCCAAGGGCTACAAAGAAGTGAAA

AAGGACCTGATCATCAAGCTGCCTAAGTACTCCCTGTTCGAGCTGGAAAACGGCCG

GAAGAGAATGCTGGCCTCTGCCGGCGAACTGCAGAAGGGAAACGAACTGGCCCTGC



CCTCCAAATATGTGAACTTCCTGTACCTGGCCAGCCACTATGAGAAGCTGAAGGGCT

CCCCCGAGGATAATGAGCAGAAACAGCTGTTTGTGGAACAGCACAAGCACTACCTG

GACGAGATCATCGAGCAGATCAGCGAGTTCTCCAAGAGAGTGATCCTGGCCGACGC

ΤΛΛ " !( G C' Λ ί G GT CX'G '( ί'Λί ΛΛ Λ ( Λ( ( Ί ΛΛ( { ( '<7 { Λ Λ

AGCAGGCCGAGAATATCATCCACCTGTTTACCCTGACCAATCTGGGAGCCCCTGCCG

GTGCTGGACGCCACCCTGATCCACCAGAGCATCACCGGCCTGTACGAGACACGGAT

CGACCTGTCTCAGCTGGGAGGCGACagcgctGGAGGAGGTGGAAGCGGAGGAGGAGG

AAGCGGAGGAGGAGGTAGCggacctaagaaaaagaggaaggtggcggccgctggatccGGACGGGCTGA

CGCATTGGACGATTTTGATCTGGATATGCTGGGAAGTGACGCCCTCGATGATTTTGA

( X G ( SXX GT SXX G X XX

GACGCCCTTGATGATTTCGACCTGGACATGCTGATTAAC

[00790] pSAMca041 dCas(N863A)-vp64 - amino acid

MDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFDSGETA

EATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIF

GNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNS

DVD LF IQLVQ QLFEEN PINASGVDA A ILSA RLSKSRR EN L AQLPGE NGLF G

NLIALSLGLTPNFKSNFDLAEDAKLQL5KDTYDDDLDNLLAQIGDQYADLFLAAKNLSD

AILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQSKNGY

AGYIDGGASQEEFYKLFIKLPILEKMDGTEELLVKL NREDLLRKQRTFDNGSIPHQIHLGEL

HAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPTOFEE

VVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPA

FLSGEQKKA1VDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLL

KIIKDKDFLDNEENEDILEDlVLTLTLFEDREMffiERLKTYAHLFDDKVMKQLKRRRYTG

WGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQG

DSLFIEFIIANLAGSPAIKKGILQTVKVVDELV^MGRFIKPENIVIEMARENQTTQKGQKN

SRERMKRIEEGIKELGSQILKEHPVENTQLQNEKLYLYYLQNGRDMYVDQELDnSfRLSD

YDVDHIVPQSFLK11DSIDNKVLTRSDK,ARGKSDNVPSEEVVKKMKNYWRQLLNAKLJT

QRKFDNLTKAERGGLSELDKAGF1XRQLVETRQJTKHVAQILDSRMNTKYDENDKLIRE

VKVITLKSKLVSDFRKDFQFYKVRELNNYHHAHDAYLNA\^VGTALIKKYPKLESEFVYG

DYKVYDVRKMLAKSEQEIGKATAKYFFYSNIMNFFKTE1TLANGEIRKRPLIETNGETGEI



VWDKG DFATV LSMPQVN TEVQTGGFS ES K NSD L ARK DW PKK

YGGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSFEKJ>iPIDFLEAKGYKE

VKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGS

PEDNEQ QLFVEQ HYL EI EQ SEFS RVILADANLDKVLSAYN HRD PIREQAE

IHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDSA

GGGGSGGGGSGGGGSGPKKKRKVAAAGSGRADALDDFDLDMLGSDALDDFDLDMLG

SDALDDFDLDMLGSDALDDFDLDMLIN

Example 19: MS2 sgRNA sequence architecture- new MS2/dCas9 /sgRNA Versions

[0 791 Applicants generated additional 3' MS2 constructs and other MS2 sgRNA

modifications to understand the effects of MS2 sgRNA sequence architecture. The experiments

performed focused on two further ideas regarding the S2 sgRNA sequence architecture.

[00792] First, the idea of placing the MS2 binding stems at the 3' end of the sgRNA, rather

than inserting these binding sites into the native stemloops of the sgRNA. The use of a pair of 3'

MS2 binding sites had previously been described in Mali, Prashant, et a . "CAS9 transcriptional

activators for target specificity screening an paired nickases for cooperative genome

engineering." Nature biotechnology (2013)), though the system was found to perform more

poorly than the standard dCas9-VP64/sgRNA activation system. Applicants found that an

sgRNA, of their ow design, with 2 MS2 binding sites at the 3' end of the sgRNA, as well as

MS2 sites at both the tetraloop and stemloop 2, activated both ASCLl and MYODl at a higher

level than the 3' sgRNA from Mali et al. {see Fig 50) However, Applicants' MS2 1.0, with

MS2 sites only at the tetraloop and stemloop 2, was more potent than either of the 3' MS2

sgRNA architectures (see Fig. 50)

[00793] Second, Applicants tested variations within the MS2 1.0 architectures. These

modifications included but were not limited to removing the bulge from the MS2 1.0 binding site

stem, removing the stabilizing GC tract that had been added to MS2 1.0, shortening the

engineered stem by replacing the natural sgRNA stem with the stem of the MS2 binding site, as

well as combinations of these approaches. These modifications had little effect on activation

level for either ASCLl or MYODl, suggesting that the MS2 stemloops are somewhat robust to

structural alterations within the MS2/dCas9/sgRNA activation context. In addition to the

tetraloop modifications shown in Fig. 5 , equivalent modifications were also tested for the MS2

binding site at stemloop 2, with similar results.



[00794] dCas9 protein modifications (NLS, N863A): Applicants tested two hypotheses for

improvement of the dCas9-activator protein. First, the addition of a second SV40 nuclear

localization signal, in addition to the NLS contained in the dCas9 to VP64 linker, was examined

as a method of improving dCas9 nuclear localization and transcriptional modulation activity.

Placement of the second NLS at the -terminus of the dCas9 was observed to increase activation

in several contexts. The effect was diminished when the second NLS was placed at the C-

terminus of the VP64 activation domain. Later experiments (Figs. 54 and 55) would confirm

these effects and suggest a possible improvement by use of an N-terminal alpha-importin NLS,

rahter than a second SV40 signal.

[00795] Second, Applicants created a version of dCas9 using the N863A mutation,

demonstrated in Nishimasu et a!., "Crystal structure of Cas9 in complex with guide RNA and

target DNA." Ceil. 2014 Feb 27;156(5):935-49, to be a functional nickase-creating mutation site.

This mutation replaces the H840A mutation which was observed to be a suboptimal nickase-

creating mutation, suggesting that the H840A mutation, though it can be used with the D10A

mutation to abolish nuclease activity, is detrimental in some way to the conformation or

functionality of the nickase or dCas9 protein. Applicants observed that the N863A dCas9 acted

as a more potent activator protein in certain contexts as shown in Figs. 52 and 53 for ASCL1 and

MYODl, respectively.

[00796] New MS2 activator fusions proteins (HSFL MyoTAD): Based on Applicants'

previous finding that a combination of two different activation domains (P65 and VP64) in the

same activator complex (dCas and MS2) yielded greater activation than either domain simply

used twice, Applicants wanted to test the potential for synergy between different activation

domains further. Applicants constructed fusion proteins of MS2 with two distinct activation

domains - either P65 in combination with HSF1 activation domain or P65 in combination with

MyoD transactivation domain. Applicants observed the fold upregulation in both ASCL1 and

MYODl using constructs with different NLS and point mutation dCas-VP64 architectures in

combination with S2 fused to individual or combined activation domains. It was noticed that

the addition of an a-importin NLS had a favorable effect on localizing the Cas9 to the nucleus

and that the N863A mutation was an advantageous mutation to generate a potent activator (Figs.

53 and 55). Applicants also determined that a combination of different activator domains had an



increased effect. E.g., The construct with a p65-HSFl fusion was found to be a more potent

activator than the construct with p65 alone (Figs. 56 and 57).

[0G797] PP7-VP64 activation: In addition to the MS2 phage coat protein, which Appiicants

have employed, a number of phage coat proteins exhibit RNA sequence specific binding.

Applicants designed and tested an orthogonal activation system using the RNA binding domain

from the PP7 phage. This ne system includes the usual (previously described) dCas9-activator

protein, a PP7-activator fusion protein, and an sgRNA with PP7 binding sites integrated at the

tetraloop an stemloop 2 . Applicants observed that the PP7 system functions equally as w ell as

the MS2/dCas9/sgRNA activation system. These results suggest that the sgRNA RNA aptamer

approach is generaiizable and points to the future possibility of orthogonal modulation modalities

using dCas9 and mutually exclusive RNA-binding proteins (such as M82, PP7, qBeta, GA, and

others).

[00798] Target Diversity:

[ Θ799] Difficult activation targets and sgRNA TSS proximity: Applicants' early work on

CRISPR/Cas9 transcriptional modulation, as well as the published literature has found the

majority of targets to be unamenable to activation by single sgRNA guides. Appiicants selected

12 gene targets from the literature and Applicants own work which had previously proven

difficult or intractable to dCas9 mediated activation (see Fig. 58) Applicants attempted to

activate each of these genes with the MS2-p65-HSF l/SV40-dCas9-VP64/sgRNA system using I

of 8 guide sequences. Applicants observed significant activation for each of these difficult gene

targets, with activation levels for the best guide ranging from 2 fold for MYC to > 10,000 for

IL1B. 8 of the 12 genes exhibited at least 15 fold expression (see Fig. 58) For each guide

sequence tested, the MS2/dCas9 system performed better than the standard dCas9-VP64

architecture, and no standard system fold expression was greater than 2 for any gene (see Fig.

58) Additionally, Applicants observed that the success rate of guide sequences typically

increased with closer proximity to the transcriptional start site (TSS) of the target gene. In a

preferred embodiment of the invention, for particular targets, within 200bp of the TSS is deemed

to be an advantageous window to select guide RNAs. This information could be useful for

selection of sgRNA guide sequences for future experiments.

[ Θ80 ] Activation vs. Basal expression: An open question in the field of artificial

endogenous transcriptional modulation is why are some genes more amenable to activation than



others'? For the difficult targets listed above, Applicants plotted the fold expression of the best

guide sequence against the deltaCt value from qPCR for that gene in control samples. These

results suggest a strong inverse correlation between basal gene expression (higher deltaCt

corresponds to lower basal expression) and maximal transcriptional activation by the

MS2/dCas9/sgRNA system (see Fig. 59)

[00801 J u1tiplexed activation : One important possible advantage of the ability of

Applicants' system to provide robust activation with a single guide would be the capacity to

easily activate a panel of genes simultaneously (by co-delivery to multiple guides for these

genes), which would be intractable if a large number of guides would be required for activation

of each gene alone.

[00802J In order to test the ability of Applicants' system LS-dCAS(D 0, 4 A)-NLS-

VP64 in combination with MS2-NLS-P65-HSF1) to activate multiple genes simultaneously,

Applicants co-transfected guides targeting 2, 4, 6, 8 or 10 genes at once. Activation of multiple

genes was highly successful, as even for a combination of 10 genes each gene was activated

signifi cantly (see Figs. 60-63)

Example 20: Structure-guided engineering of a CRISPR-Cas9 complex for genome-scale gene

activation

Systematic interrogation of the functional organization of genomes requires the ability to perturb

gene expression in a robust and generalizable manner. Structure-guided engineering of the

CRISPR-Cas9 complex to mediate efficient transcriptional activation at endogenous genomic

loci is described. Engineered Cas9 activators are used to investigate sgRNA-targeting rules for

effective transcriptional activation, to demonstrate efficient multiplexed activation of 10 genes

simultaneously, and to upregulate long intergenic non-coding RNA (lincRNA) transcripts. A

library consisting of 70,290 guides targeting all human RefSeq coding isoforms was synthesized

and SAM applied in a melanoma model to screen for genes whose activation confers resistance

to the RAF inhibitor PLX-4720, an analog of the therapeutic compound vemurafenib. Expected

resistance genes, such as EGFR and G protein c p ed receptor proteins, were enriched in the

top hits, as were potentially novel resistance genes, such as members of the integrin family. The

signature of the top screening hits was significantly predictive of BRAF inhibitor-resistant states

in 29 short-term patient tumor cultures as well as 27 different melanoma cell lines and 13



primary and metastatic patient melanomas, demonstrating the potential of Cas9 activators as a

powerful genetics tool.

[ Θ803] Achieving genome-scale systematic perturbations within intact biological systems is

important for elucidating the function of genes and epigenetic regulation. Genetic perturbations

can be broadly classified as either loss-of-furictkm or gain-of-function (GOF) based on their

mode of action. Various genome-scale loss-of-function screening methods have been developed,

including R A interference and the RNA-guided endonuclease Cas9 from the microbial

adaptive immune system CRISPR . Genome-scale GOF screening approaches have largely

remained limited to the use of cDNA library overexpression systems. However, it is difficult to

capture the complexity of transcript isoform variance using these libraries, and large cDNA

sequences are often difficult to clone into viral expression vectors. Moreover, cDNA constructs

tend to overdrive gene expression and may not be reflective of physiological protein levels. More

generally, the endogenous regulator}' contexts of the overexpressed genes cannot be

recapitulated. Therefore, methods to enable genome-scale GOF perturbations at endogenous loci

remain sought-after.

[00804] Programmable DNA binding proteins have emerged as an exciting platform for

modulating transcription at endogenous genomic loci ' Among the established synthetic

transcription factor platforms, the CRJSPR-associated endonuclease Cas9 is most easily scaled to

facilitate genome-scale perturbations'* 1'' due to the simplicity of programming and producing

the system relative to zinc finger proteins and transcription activator- like effectors (TALEs).

Cas9 nuclease can be easily converted into a RNA-guided DNA binding protein (dCas9) by

inactivating both of its catalytic domains' '"" . dCas9 can be fused with transcription activation

domains and retargeted to the promoter region of endogenous genes to achieve targeted

modulation of gene expression''*' 1" . Although the current generation of dCas9~based

transcription effectors are able to achieve activation of some endogenous loci, the magnitude of

transcriptional up-regulation achieved by individual single-guide RNAs (sgRNAs) typically

ranges from low to ineffective '"1' . Targeting a combination of sgRNAs tiling to a given

promoter region can result in more robust transcriptional activation'" , but this requirement

presents enormous challenges for scalability, and in particular for establishing pooled, genome-

wide GOF screens using dCas9.



[00805] In order to improve and expand applications of Cas9, crystallographic studies,

elucidating the atomic structure of the Cas9-sgRNA-target DNA tertiary complex", were

undertaken, enabling rational engineering of Cas9 and sgRNA. This example provides a series of

structure-guided engineering steps resulting in a potent transcription activation complex capable

of mediating robust up-regulation with a single sgRNA Using this new activation system,

activation of endogenous genes as well as non-coding RNAs is demonstrated, the design rules

for effective sgRNA target sites are elucidated, and a genome-wide dCas9-based transcription

activation screening system to study targeted therapy resistance in a cellular model of melanoma

is established and applied. These results collectively demonstrate the potentially broad

applicability of RNA-guided gain-of-function (GOF) screening for functional genomics research

[00806 Structure-guided design of a dCas9-based transcription activation complex

[0Θ807] A key step in transforming the Cas9-sgRNA complex into an effective transcriptional

activator is finding optimal anchoring positions for the activation domains. An ideal position

would be proximallv located relative to the target DNA to allow efficient interaction between the

transcription machinery and target DNA, as well as pennit unobstructed presentation of the

transactivating effector to recruit transcription machinery. The crystal structure of the

Streptococcus pyogenes dCas9 (D1 A 84 ) in complex with a single guide RNA (sgRNA)

and complementary target DNA ' revealed a ribonucieoprotein complex in which the sgRNA-

target DNA heteroduplex serves as a scaffold for the three-dimensional organization of the Cas9

protein domains. The N- and C~termini of Cas9 are located at the opposite side to the sgRNA-

target DNA heteroduplex-binding groove (Fig. 64a), indicating that fusing transactivating

peptides at these locations, as reported in previous dCas9-activator designs, may be suboptimal.

t was observed that the tetraloop and stem-loop 2 of the sgRNA protrude outside of the Cas9-

sgRNA ribonucieoprotein complex, with the distal 4 bp of each stem completely free of

interactions with Cas9 amino acid sidechains (Fig. 70a). Both tetraloop and stem-loop 2 are also

more proximal to the target DNA than either the N- or C-terminus and could provide better

anchoring positions for effectors. Based on these observations and functional data showing that

substitutions and deletions in the tetraloop and stem-loop 2 regions of the sgRNA sequence do

not affect Cas9 catalytic function' (Fig. 64a), it was reasoned that the tetraloop and stem-loop 2

can be extended to incorporate protein-interacting aptamers, facilitating the recruitment of

effectors to the Cas9 complex (Fig. 64b).



[00808] A minimal hairpin aptamer capable of binding to the bacteriophage coat protein MS2,

which is known to be capable of binding S2 through strong sequence- and structure-specific

interactions in mammalian cells to incorporate into tetraloop and stem-loop 2 (Fig, 70b) was

chosen. Tests were performed to evaluate whether MS2-mediated recruitment of VP64 to the

tetraloop and stem-loop 2 could mediate transcriptional up-regulation more efficiently than a

dCas9-VP64 fusion alone. Aptamer-niediated recruitment of MS2-VP64 to either tetraloop

(sgRNA 1.1) or stem-loop 2 (sgRNA 1.2) mediated 3- and 5-fold higher levels of Neurog2 up-

regulation than a dCas9-VP64 fusion (sgRN A 1.0), respectively. Recruitment of VP64 to both

positions (sgRNA 2.0) resulted in an additive effect, leading to 12-fold increase over dCas9-

VP64 (sgRNA 1.0). Combining sgRNA 2.0 with dCas9-VP64 instead of dCas9 provided an

additional 1.3-fold increase Neurog2 up-regulation.

[0Θ809] To confirm that spatial positioning, and not simply the number of activation domains,

is the critical factor for effective transcription activation, sgRNA2.0 was compared to a

previously described sgRNA bearing two MS2-binding stem-loops at the 3 end (sgRNA +

2xMS2) . sgRNA2.0 drove 14- and 8.5-fold higher levels of transcription activation than

sgRN + 2xMS2 for ASCL1 and MYOD1, respectively (Fig. 64d).

[00810] Effector Domains Act in Synergy to Enhance Transcription Activation

[0081 1] To further improve the potency of Cas9-mediated transcription activation, how

transcription activation is achieved in natural contexts was considered. Endogenous transcription

factors generally act in synergy with co-factors to stimulate transcription . t was hypothesized

that combining VP64 with additional distinct activation domains could improve activation

efficiency through synergy. NF- κΒ trans-activating subunit p65 was chosen, which, while

sharing some common co-factors with VP64, recruits a distinct subset of transcription factors

and chromatin remodeling complexes. For example, p65 has been shown to recruit Ap - ,

ATF/CREB, and Spi , whereas VP64 recruits PC4" ', CBP/p300 and the SWI/SNF complex ' 4 .

[008 ] The effector domain fused to dCas9 and MS2 was varied. Hetero-effector pairing of

dCas9 and MS2 fusion proteins (e.g. dCas9-VP64 paired with MS2-p65 or dCas9-p65 with

MS2-VP64) provided over 2 .5-fold higher transcription activation for both ASCL1 and MYQD1

than same-effector pairing (e.g. dCas9-VP64 paired with MS2-VP64 or dCas9-p65 with MS2-

p65) (Fig, 64e). This concept of domain synergy was further explored by introducing the

activation domain from human heat-shock factor 1 (HSF1) (Marinho e t a ., Redox Biol 20 14) as



a third activation domain, and it was demonstrated that an MS2-p65~HSF! fusion protein further

improved transcriptional activation of ASCL1 (12%) and MYOD1 (37%). Additional

modifications to the sgRNA as well as Cas9 protein provided only minor improvements (Fig.

70c-e). Based on these results it was concluded that the combination of sgRNA2.0, NLS~dCas9~

VP64, and MS2-p65-HSFl comprises the most effective transcription activation system, and

designated it SAM. For simplicity, sgRNA2.0 is referred to as sgRNA in subsequent discussions

of this example, unless noted otherwise.

[00813] Characterization of SAM incacy and determination oPs K A efficiency rules

[0 814 To thoroughly evaluate the effectiveness of SAM for activating endogenous gene

transcription, 12 genes were chosen that have been found previously to be difficult to activate

using dCas9-VP64 and individual sgRNA! .0 guides '' 1 1 . For each gene, 8 sgRNA target sites

spread across the proximal promoter between -lOOObp and the + transcription start site (TSS)

were selected. For 9 out of genes, the maximum level of activation achieved using dCas9-

VP64 with any of the 8 sgRNAl.O guides was less than 2-fold, while the remaining three genes

(ZFP42, KLF4 and IL!b) were maximally activated between 2- and 5-fold (Fig. 65a). In

contrast, SAM stimulated transcription at least 2-fold for all genes and more than 15-fold for 8

out of 12 genes. Consistently, SAM performed better than sgRNA 1.0+dCas9-VP64 for all 96

guides, with a median gain of 105-fold higher expression up-regulation across all 2 genes.

[0Θ815] Previous studies have demonstrated that poor activation efficiency of single sgRNA

can be overcome by combining dCas9-VP64 with a pool of sgRNAs tiling the proximal promoter

region of the target gene ' ' . Therefore the single sgRNA activation efficiency of SAM was

compared with dCas9-VP64 combined with a pool of 8 same-gene targeting sgRNA 1.0 guides.

For most genes, SAM with a single sgRNA performed more robustly than dCas9-VP64 with

pools of 8 sgRNA 1.0 guides (Fig. 65b). On average, SAM with single sgRNAs achieved 15

times more activation than dCas9-VP64 combined with pools of 8 sgRNA 1.0 guides. For all 12

genes, SAM incorporating three distinct activation domains (dCas9-VP64 with either MS2-p65-

SF or MS2-p65-MyoDl, whereas MyoDl is a transact!vating peptide derived from the human

MYOD1 gene ) performed better than SAM incorporating only two distinct activation domains

(dCas9-VP64 with MS2-p65) (Fig. 71a). For 9 out of 12 genes, triple-domain SAM achieved

between 42% to 196% greater activation than double-domain SAM p < 0.01, Student's t-test



with FDR correction). Also, triple-domain SAM with a non-targeting sgRNA generated less than

1% non-specific activation compared to activation by a targeting sgRNA (Fig, 71b a d c).

[ Θ816] Next studies were performed to determine factors that contribute inter- and intragenic

variabi lity of activation efficiency by different sgRNAs. For intergene variabi lity, the variation in

the activation levels between sgRNAs and target genes was analyzed. Differences in activation

levels could stem from how tightly a given locus is regulated and/or from variation in its basal

level of transcription. Thus, correlation between basal transcription and the level of transcription

activation achieved using SAM was of particular interest. Using the relative transcript level of

target genes in control samples, a highly significant correlation between the inverse of basal

transcript level and the fold up-regulation achieved using SAM was observed (F g, 65c; r = 0.94,

p < 0.0001). Whereas highly expressed genes (e.g. MYC, VEGFA, TERT, SOX2) were

moderately upregulated, lowly expressed genes (e.g. HBG IL1B, ZFP42) were more

significantly upregulated by SAM.

[ Θ817] For intragenic variability, the activation data was aggregated for all 96 guides and the

distance between the guide RNA target site and the TSS was found to be the most significant

predictor of activation efficiency (Fig. 65 ; r = 0.67, p < 0.0001). The strongest guides for each

gene were always located within -200 bp and + . A high fraction of guides were efficient in this

window - 85% of guides within 200 bp upstream of the TSS achieved as least 25% of the

maximal activation of a given gene. This simple finding can be used to inform the selection of

efficient sgRNAs for gene activation.

[ Θ818] Transcriptional activation of lincRNAs

[00819] Long mtergenic noncoding RNAs (lincRNAs) are a class of non-protein-coding

transcripts longer than 200 bp " . While numerous lincRNAs have been identified by

transcriptome sequencing, most of these molecules lack functional characterization. Nonetheless,

some have so far been shown to play crucial roles in epigenetic regulation, cancer, and

development ' . Targeted activation of these transcripts would be a valuable too for revealing

their biological significance. To test whether SAM is able to activate lincRNAs, 3 targets with

known functions (TTNCR^, HOTTIP 1 and PCA ""') and 3 with unknown functions

(L1NC00925, LINC00514 and LINC0Q028) were chosen. Similar to previous mRNA up-

regulation experiments, RefSeq annotations were used to select 8 sgRNA target sites from the

proximal promoter (-800bp to +!) of each lincRNA. SAM indeed mediated significant up-



regulation of lincRNA transcripts from 3-fold up-regulation of PCAT to 360-fold up-regulation

of LINC00514 (Fig. 66a). Interestingly, and in contrast to mRNA data, no significant correlation

between the distance of lincRNA-targeted guides to the TSS and fold activation was found

(Fig.66b). Possibly, this discrepancy could arise from the complex isoform structure of non-

coding transcripts - the targets ail have at least 2 isoforms with a different TSS reported ' .

[00820J n order to find an effective activation domain for lincRNAs, the efficacy of different

transactivator components was compared. A comparison of MS2 fusions to VP64 alone, p65

alone, p65-HSFl, and p65-MyoDl for each of the 48 iincRNA-targeting guides was conducted

(Fig. 72). Triple domain SAMs, dCas9-VP64 coupled with MS2-p65-HSFl or MS2-p65-

MyoD , ed to significantly higher activation than the dual domain SAM (dCas9-VP64 wit

MS2-P65) for the best guides for all 6 lincRNAs (p < 0.01). Single domain SAM, dCas9-VP64

with MS2-VP64, performed worst for all 6 lincRNAs suggesting that activation with a complex

of synergistic domains may be important for efficient artificial up-regulation of non-coding

RNAs based on the domains tested.

[00821] SAM med ates simu t a ous activation of mu t e genes

[00822] In order to study the complexity of gene network and transcription regulation, tools

for simultaneous modulation of gene expression at multiple loci are needed. This would enable

targeting of multiple elements of a signaling pathway or sets of genes that coordinate signaling in

disease states. To that end, it was sought to test whether SAM can activate multiple genes

simultaneously, and characterize factors impacting multiplexing performance. Simultaneous

activation of three sets of 2, 4, 6 or 8 genes and one set of 10 genes was tested (Fig. 73) by co-

expressing combinations of sgRNAs. Successful activation of all genes (>2-fold) for all gene

combinations tested, including simultaneous activation of 10 genes was observed (Fig. 67a and

67b). Most genes (excluding IL1R2) exhibited a drop in the amount of up-regulation achieved

when concurrently targeted with 9 other genes (Fig. 67a and 67b). Interestingly, the relative

activation levels of each gene changed between multiplex activation and single-gene activation

experiments. For example, whereas NANOG ranked 5th among the 10 targeted genes during

single-gene activation, it ranked 10th in the 10-plex activation experiment. Some genes showed

no change or only a modest and gradual drop in activation when concurrently targeted alongside

an increasing number of genes (e.g. ILIR2, MYODI, ASCL1). Others however, displayed a steep

decrease in up-regulation when combined with even a single gene partner (e.g. L1N28A, [LIB,



NANOG). These distinct behaviours between genes were observed generally, across different-

gene pairings (Fig. 73).

[ Θ823] It was evaluated whether reduced activation of targets during multiplexing of 10

genes was due to the reduced amounts of sgRNA or SAM protein components available per

gene. Surprisingly, diluting the sgRNA expression plasmid by 10-fold i single-gene activation

experiments did not reduce activation for all genes (Fig. 67d). For example, activation for 4 out

of 10 genes (IL1R2, KLF4, ASCII, and MYOD1) increased by an average of 90% with 10X

dilution of sgRNA expression plasmid. The remaining 6 genes were decreased by an average of

51%. Genes whose activation was reduced as a result of sgRNA dilution were also dampened by

multiplexing (Fig, 67e; r 0.94, p 0.0 ) .

[00824J The activation efficiency of SAM was generally stable to dilution of its protein

components (dCas9-VP64 and MS2-p65-HSFl). Reducing the amount of expression plasmids

for both components by 10-fold led to an average drop of 26% in activation efficiency (Fig.

74a). Activation efficiency was particularly stable when all three components (including sgRNA)

were diluted, retaining on average 100% activation efficiency across a 50-fold dilution range

(Fig. 74b). The finding that SAM is highly efficient even at low transfection concentrations was

particularly promising for application in genome-scale pooled screens, which rely on single copy

lentivirai integration.

[0Θ825] Development of a genome-scale pooled transcription activation screen

[00826J The ability to activate target genes using a single sgRNA opens the possibility of

conducting pooled genome-scale pooled transcription activation screening. As a first step

towards developing a SAM-based screen, al three components were cloned into lentivirai

vectors (Fig. 68a). Each vector encodes a unique selection marker (Blast, Hygro, and Zeocin or

Puromycin) to enable selection of cells co-expressing all three SAM components. To assess the

efficiency of SAM when delivered via lentivinis at low multiplicity of infection (MOi), three

validated genes were targeted: MYC, which is weakly activated; and KLF4 and MYOD1, which

are only moderately activated. E 293FT cells were co-transduced with lenti-dCas9-VP64 and

lenti-MS2-p65-HSFl at MOI < 1 and concurrently selected with Blast and Hygro for 7 days.

dCas9-VP65- and MS2-p65-HSFl -expressing cells were then transduced with lentivirai sgRNA

vectors (lenti-sgRNA) at ow MOI (< 0.2) and selected for successfully transduced cells using

either Puromycin or Zeocin. Target gene expression levels were measured four days post-



transduction. All three genes were efficiently upregulated to levels comparable (MYODl) or

greater than those observed after transient SAM transfection (MFC and KLF4). Notably,

expression levels achieved with Puromycin or Zeoci resistance markers on the sgRNA construct

were not equal (Fig. 68b).

[ Θ827] Having validated lentiSAM constructs (lenti-dCas9-VP64, ieiiti-MS2-p65-HSFl, and

lenti-sgRNA), a genome-scale sgRNA library targeting every coding isoform from the RefSeq

database (23430 isoforms) was designed. 3 sgRNA per isoform were designed and target sites

within 200 bp upstream of the TSS, which was previously determined to provide more efficient

activation (Fig. 65d), were chosen. The final library contained 70,290 guides, and two separate

libraries with Zeocin (lenti-sgRNA-Zeo) or Puromycin (lenti-sgRNA-Puro) resistance were

generated. As gene activation can have both a negative and positive effect on proliferation and

cell survival a genome-wide screen for effectors of cellular growth was conducated. A polyclonal

A375 melanoma cell line constitutively expressing both dCas9-VP64 and MS2-p65~H8F!

components was generated and these ce ls were transduced with a genome-scale lenti-sgRNA-

Zeo library at a MOI of 0.2 (Fig. 68c). Genomic DNA was extracted 3 and 2 1 days after

transduction by the sgRNA lentivirus, and guide counts were determined by NGS. Log2

normalized guide counts for these two timepoints were compared. As expected for a population

under selection, the distribution of guide counts displayed increased variance after 2 1 days in

culture, with a large fraction of guides exhibiting depletion (Fig. 68d) (Wilcoxon rank sum test,

p < 0.0001). Enrichment of functional gene categories for the top 1000 depleted sgR As was

analyzed, as well as the top 1000 depleted genes (determined based on the average depletion of

all three guides targeted to a given gene), using ingenuity pathway analysis. Categories with p <

0.01 after Benjamim-Hochberg FDR correction are shown in Fig. 68e. Enrichment for cancer

and pluripotency related gene categories (including PTEN and STAT3 signaling pathways,

which have been implicated in cancer regulation) was observed. These results suggest that

dysregulation of members of these gene categories may negatively impact melanoma

proliferation and that SAM can be used for depletion screening.

Using genome-scale transcription activation screen to identify genes involved in BRAF inhibitor

resistance

[ΘΘ828] Previously it has been demonstrated that genome-scale screening using Cas9-

mediated gene knockout can facilitate the identification of loss-of-function mutations that confer



B AF inhibitor resistance in a cell line model of melanoma' The complementary genome-scale

transcription activation screen using SAM would enable the identification of gain-of-fiinction

perturbations involved in melanoma drug resistance. To test the efficiency of SAM for genome-

wide positive selection screening one aim was to identify genes implicated in the development of

BRAF inhibitor resistance in BRAF ° mutant melanoma. The A375 melanoma cell line

harbors the B AF ,W mutation and is naturally sensitive to BRAF inhibitors such as PLX4720

(PLX) and the closely related commercial therapeutic Vemurafenib. Cells harboring sgRNAs

that activate genes leading to PLX resistance should therefore be enriched after continued culture

in the presence of the drag, whereas no such effect should be observed in cells treated with

vehicle only. Normalized guide counts for the input sgRNA-zeo library at the baseline time point

(3 days post infection) as well as 14 days post treatment with either PLX or vehicle were

analyzed. The sgRNA distribution was significantly different between ce ls treated with PLX and

vehicle for two independent infection replicate screens, with the majority of sgRNAs exhibiting a

reduced representation and a small set of guides showing high enrichment for PLX treated cells

(Wilcoxon rank sum test, P < 0.0001, median - .3 for PLX vs. DMSO)(Fig. 69a).

[00829] For a number of gene targets, several sgRNAs for the same gene were enriched in

PLX-treated cells (Fig. 69b), suggesting the importance of these genes for the formation of PLX

resistance. To determine genes exhibiting consistently high enrichment across multiple sgRNAs,

the RNAi Gene Enrichment Ranking (RIGER) algorithm (Fig. 69c) was employed. The 0 most

significant hits were distributed throughout the genome (Fig. 69c). 50% of the top 20 RIGER

hits were replicated in a validation screen using puro selection, rather than zeo, on the sgRNA

library (Fig. 75). The significance of the p-values of the top 00 RIGER hits was comparable to

those observed for GeCKO screening 14 , indicating that the results obtained from the SAM gai -

of-function activation screen have similar statistical power compared to Cas9 nuciease-based

knockout screening (Fig. 69d). In addition, for the top 0 shared hits between zeo and puro

screens, the fraction of effectively enriched guides per gene (present in the top 5% of all guides)

was very high with 97% for zeo and 81% for puro (89% ± 0.7% overall, compared to 78% ±

27% for the top 0 GECKO hits, Fig. 69e).

[00830 Ectopic expression of the top hit from both screens - EGFR - was previously show

to cause PLX resistance in tumor types harboring BRAF " mutations by activating AKT in a

pathway parallel to BRAF " . In addition, patient-derived BRAF mutant melanomas were



sensitized to PLX when treated with EGFR and AKT inhibitors ' . Furthermore, four out of the

top 10 hits from the first screen belong to the family of G protein-coupled receptors (GPR35,

LPARl, LPAR5, and P2RY8). GPCR also emerged as the top-ranked protein class conferring

resistance to multiple MAP kinase inhibitors in melanoma cells in a recent screen using cD A

overexpression by Johannessen et a " GPR35 and LPARl have previously been found to

mediate PLX resistance in A375 cells when overexpressed via cDNA ' . GPR35, LPARl and

LPAR5 share Gal 3 as a downstream t get ' and induce ceil proliferation through the

ERK/GSK3 β/β-catenin pathway, leading to a growth advantage in multiple cancer fypes

Although the exact molecular mechanism for P2RY8 action has not been identified, P2RY8 is

abundantly expressed in leukemia cells ' 1 Overexpression of P2RY8 in NIH3T3 cells with

cD A led to increased CREB, Elk- , c-Fos, and c-Myc activity, suggesting that P2RY8, may

evoke cell proliferation through the ERK pathway ' . RAF-independent activation of ERK has

previously been shown as a resistance mechanism to BRAF inhibitors . A second family of

proteins present in the top 20 hits of both screens are Rho guanine nucleotide exchange factors

(ARHGEFl and ARHGEF2) which also act on Gal3, downstream of GPCR. The activation of

the GPCR pathway was shown to act as an independent mechanism for resistance to BRAF

inhibition therapy through cAMP/PKA-mediated activation of transcription through CREB and

A 1 " . While only two of the top hits (GPR35 and LPARl) overlap with the top hits from the

Johannessen screen '0, many novel members of the GPCR pathway enriched in the top hits were

in agreement with a model where GPCR pathway activation can mediate resistance to MAPK

pathway inhibitors. Additionally, top hits include multiple integrin genes (ITGA9, ITGB3, and

1TGB5) that have roles in tumorigenesis and malignancy. Particularly, all three integrin hits are

capable of driving MAPK signaling and promoting malignancy, anchorage independence, and

migration in melanoma and various carcinomas "'. Additionally, ITGB3 is capable of driving

cancerous cells towards a stem-like state through NF-κΒ pathway activation, which has been

shown to mediate resistance to BRAF-inhibition therapy ' (Fig, 69f). Therefore, these integrin

top hits may play a role in circumventing BRAF inhibition by activating accessor}' pathways

known to promote resistance and re-activate the MAPK downstream of RAF to promote

malignancy.

[ Θ831] To verify the biological relevance of the top hits from the genome-wide screen, a

collection of gene expression data from BRAF -mutan t melanoma cell lines in the Cancer Cell



i e Encyclopedia (CCLE) ' , short-term cultures of patient tumors 1 , an a collection of primary

and metastatic patient melanoma samples from The Cancer Genome Atlas (TCGA) (https^/tcga-

data.nci.nih.gov/tcga/) was examined. As shown previously , a distinct transcriptional state

defines BRAF-inhibition sens ity /res stance where sensitive and resistant states are described

by activation of endogenous MITF/associated markers (e.g. PMEL) and NF-KB-pathway

activity/associated markers (e.g. AXL), respectively (Fig 6f). Using gene expression profiles

from 29 melanoma short-term cultures, it was found that top genes from the SAM screen were

significantly co-expressed within the resistant state and that a gene expression signature

representing the top hits was predictive of this BRAF-inhibitor resistant transcriptional state (Fig

69f, p<0.0001 for overlapping hits from zeo and pttro screens).

[00832 The expression of the top hits in 27 BRAF 00-mutant melanoma ceil lines from

CCLE for which gene expression and pharmacological data were available was additionally

investigated. The gene expression of the top hits from the activation screen are enriched and

significantly associated with resistance to BRAF-inhibition (PLX4720) as is the top-hit signature

from the SAM screens (Fig. 77; p = 0.007 for overlapping hits from zeo and puro screens ) . To

confirm that the top hits were representative of a resistant state in vivo, gene expression data

from 3 primary and metastatic melanoma samples from TCGA (Fig, 78) was analyzed. The

same gene and signature markers as described above was used to define sensitive and resistant

transcriptional states and found that top hits and signatures from the SAM screens were

significantly associated with a BRAF-inhibitor resistant phenotype (Fig. 78, p<0.0001 for both

zeo and puro screens). Thus, both in vitro (short-term cultures of patient melanoma samples and

a panel of established melanoma cell lines) and in vivo (TCGA), the hits expand the

understanding of the transcriptional state associated with BRAF-inhibition resistance with

potentially novel therapeutic targets.

[00833] In summary, a structure-guided approach has been taken to design a dCas9-based

transcription activation system for achieving robust, single sgRNA-mediated gene up-regulation.

By engineering the sgRNA to incorporate protein-interacting aptamers, a synthetic transcription

activation complex consisting of multiple distinct effector domains that more closely mimic

natural transcription activation processes was assembled. Additional developments may be able

to take advantage of the modularity and customizability of the sgRNA scaffold to establish a

series of sgRNA scaffolds with different aptamers for recruiting distinct types of effectors. For



instance, replacement of the MS2 stem-loops with PP7-interactmg stem-loops may be used to

recruit transcription repression elements.

[ Θ834] The exemplary steps toward defining selection rules for potent sgRNAs provided in

this example allows one skilled in the art to reveal additional selection criteria, such as sequence-

intrinsic properties (Fig. 79), that are useful for guide efficacy.

[00835 Further characterization and improved understanding of the targeting specificity wil l

also be useful for continued utility of Cas9 or SAM. Recent analysis of genome-wide dCas9-

binding revealed significant concentration-dependent off-target binding5".

[00836] Application of the Cas9 transcription activation complex, either in the context of

individual gene perturbation or as genome-scale gene activation libraries, further allows for the

dissection of many types of genetic elements, ranging from protein-coding genes to non-coding

lincRNA elements. Furthermore, combining SAM with Cas9 mediated genome editing or dCas9-

mediated gene repression allows for powerful approaches for studying gene interactions in

diverse biological processes in contexts spanning from development and regeneration to many

diseases.

[00837] Transient transfection experiments : Neuro-2a cells (Sigma-Aldrich) were grown in

media containing 1:1 ratio of QptiMEM (Life Technologies) to high-glucose DMEM with

GlutaMax and sodium pyruvate (Life Technologies) supplemented with 5% HyClone heat-

inactivated FBS (Thermo Scientific), 1% penicillin/streptomycin (Life Technologies), and

passaged at :5 every 2 days.

[0Θ838] HEK293FT cells (Life Technologies) were maintained in high-glucose DMEM with

GlutaMax and sodium pyruvate (Life Technologies) supplemented with 0% heat-inactivated

characterized HyClone fetal bovine serum (Thermo Scientific) and 1% penicillin''streptomycin

(Life Technologies). Cells were passaged daily at a ratio 1:2 or 1:2.5. For gene activation

experiments, 20,000 HEK293FT cells/well were plated in 0 L media in poly-D-lysine coated

96-weli plates (BD Biosciences). 24 hours after plating, cells were transfected with a 1:1:1 mass

ratio of:

• sgRNA plasmid with gene-specific targeting sequence or pUC19 control plasmid

MS2-effector plasmid or pUC 9 .

® dCas9 plasmid, dCas9-effector plasmid, or pUC19.

A total plasmid mass of 0.3 ug/well was transfected using 1.5 uL/well Lipofectamine 2000 (Life



Technologies) according to the manufacturer's instructions. Culture medium was changed 5

hours after transfection. 48 hours after transfection, cell lysis and reverse transcription were

performed using a Cells-to-Ct kit (Life Technologies). Relative RNA expression levels were

quantified by reverse transcription and quantitative PCR (qPCR) using Taqman qPCR probes

(Life technologies) and Fast Advanced Master Mix (Life Technologies). qPCR was earned out in

5 uL multiplexed reactions and 384-we format using the LightCycler 480 Instrument Π. Data

was analyzed by the AAC* method: target Ct values (FAM dye) were normalized to GAPDH Ct

values (VIC dye), and fold changes in target gene expression were determined by comparing to

GFP-transfected experimental controls.

[00839] Lentivirus production : EK2 93T cells (Life Technologies) were cultured as

described above for HEK293FT cells. day prior to transfection, cells were seeded at ~40%

confluency ( 2 T225 flasks for library scale production, 1 T75 flask for individual guide

production). Ceils were transfected the next day at -80-90% confluency. For each flask, 20 ug of

plasmid containing the vector of interest, 0 ug of pVSVG, and 5 ug of psPAX2 (Addgene)

were transfected using 100 uL of Lipofectamine 2000 and 200 uL Plus Reagent (Life

Technologies). 5h after transfection the media was changed. Virus supernatant was harvested

48h post-trans fection, filtered with a 0.45 µ η PVDF filter (Millipore), aliquoted, and stored at

80 °C.

[00840] Lentiviral transduction: A375 cells (ATCC) were cultured in RPMI 1640 (Life

Technologies) supplemented with 10% FBS (Seradigm) and 1% penicillin/streptomycin (Life

Technologies) and passaged every other day at a 1:4 ratio. Cells were transduced with lentivirus

via spinfection in 2-we plates. 3 x 106 cells in 2 ml, of media supplemented with 8 ug/mL

polybrene (Sigma) were added to each well, supplemented with lentiviral supernatant and

centrifuged for 2h at lOOOg. 24h after spinfection, cells were detached with TrypLE (Life

Technologies) and counted. Ceils were replated at low density (7.5 x 106 cells per T225 Flask)

and a selection agent was added either immediately (zeocin, blasticidin an hygrornycin, all Life

technologies) or 3h after plating (puromycin). Concentrations for selection agents were

determined using a kill curve: 0.5 ug m puromycin 200 ug/mL zeocin 2 ug/mL blasticidin, and

300 ug/mL hygrornycin. Media was refreshed on day 2 and cells were passaged ever other day

starting on day 4 after replating.The duration of selection was 4 days for puromycin and 7 days

for zeocin, hygrornycin an blasticidin. Lentiviral titers were determined by spinfecting cells



with 6 different volumes of lentivirus ranging from 0 to 600 uL and counting the number of

surviving cells after a complete selection (3-6 days).

[ Θ841] Design and Cloning of SAM library: RefSeq coding gene isoforms with a unique TSS

(total of 23430 isoforms) were targeted w h three guides each for a total library of 70300 guides.

Guides were designed to target the first 200 bp upstream of each TSS and subsequently filtered

for GC content >25 and minimal overlap of the target sequence. After filtering, the remaining

guides were scored according to predicted off-target matches based on u et al. and three

guides with the best off-target scores were selected. Cloning of the SAM sgRNA libraries was

performed as previously described ' with a minimal representation of 100 transformed

colonies/guide.

[00842 Depletion and PLX Screen : A375 cells stably integrated with SAM Cas9 and effector

components were transduced with SAM sgRNA libraries as described above at an MO of 0.2,

with a minimal representation of 500 transduced cells/guide. Cells were maintained at > 1000

cells/guide during subsequent passaging. At 7 DPI (complete selection, see above) cells were

split into vehicle (DMSO) and PLX4720 conditions (2 uM PLX dissolved in DMSO,

Selleckchem). Cells were passaged every 2 days for a total of 14 days of drug treatment. 000

cells/guide were harvested as a baseline at 3 DPI (4 days before treatment) and a 2 1 DPI (after

4 days of treatment) for gDNA extraction. Genomic DNA was extracted using the Zymo Quick-

gDNA midi kit (Zymo Research) PGR of the virally integrated guides was performed on gDNA

at the equivalent of >500cells/guide in 96 parallel reactions using NEBnext High Fidelity 2X

Master Mix (New England Biolabs) in a single-step reaction of 22 cycles. Primers are listed

below:

[00843] forwardprimer:

AATGATACGGCGACCACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATC

T N N N N(1- Obp stagger)GCTTTATATATCTTGTGGAAAGGACGAAACACC

8 bp barcode indicated in red

[00844] reverseprimer:

CAAGCAGAAGACGGCATACGAGATNNNNNNNNGTGACTGGAGTTCAGACGTGTGCT

C TTCCGATCTGCCAAGTTGATAACGGACTAGCCTT

8 bp index read barcode indicated in red

[00845] PGR products from all 96 reactions were pooled, purified using Zymo-Spin™ V with



Reservoir (Zymo research) and ge extracted using the Zymoclean™ Gel DNA Recovery Kit

(Zymo research). Resulting libraries were deep-sequenced on Illumina Miseq and Hiseq

platforms with a total coverage of >35 million reads passing filter per library.

[00846] NGS and screen hits analysis: NGS data were demultiplexed using unique index

reads. Guide counts were determined based on perfectly-matched sequencing reads only. For

each condition, guide counts were normalized to the total number of counts per condition, and

lo g? counts were calculated based on these values. Ratios of counts between conditions were

calculated as log 2((count + l)/(count 2 +1)) based on normalized counts.

[00847] RIGER analysis was performed using GENE-E based on the normalized day 4 log2

ratios (PLX/DMSO) averaged over two independent infection replicates. All RIG ER analysis

used the Kolmogorov-Smirnov method as described previously", except for Fig. 6c, where the

weighed average method was used in order to enable comparison to GeCKO values determined

by that method.

[0Θ848] Gene expression and Pharmacological Validation Analysis : Gene expression data

(CCLE, TCGA, short-term cultures) a d pharmacological data (CCLE, short-term cultures) were

analyzed to better understand the biological relevance of the top gene hits from the SAM screens.

In the CCLE dataset , gene expression data (RNA-sequencing) and pharmacological data

(activity area for MAPK pathway inhibitors) from BRAF '60" mutant melanoma cell lines were

used to compute the association between PLX-4720 resistance and the gene expression of each

of the top hits. Additionally, gene expression signatures comprised of the top hits were generated

using single-sample Gene Set Enrichment Analysis (ssGSEA) ' , and the associations between

PLX-4720 resistance and these signatures were computed.

[00849] Gene expression data (Affymetrix GeneChip HT-HGU133) and PLX-4720

pharmacological data (G 0; only for a subset of the samples) from short term melanoma cultures

(STC) was also used for plotting the gene expression of top hits and their ssGSEA signature

scores. Expression data for the STC samples were collapsed to maximum probe value per gene

and preprocessed using robust spline normalization.

[0 850] Gene expression (RNA-sequencing) and genotyping data were collected from 1 3

BRAF w~niutant primary and metastatic patient tumors from The Cancer Genome Atlas

(https://tcga-data.nci.nih.gov/tcga/) and this data was similarly used for determining the

association between resistance and the expression of top hits/ssGSEA signature scores. Because



pharmacological data was not available for the STCs (only a subset had PLX-4720 data) and the

TCGA melanoma samples, a transcriptional state was plotted using marker genes and

signatures ' in order to identify which samples were resistant to BRAF -inhibition.

[0085 Single Sample Gene Set Enrichment Analysis : While there was a significant

association between the overexpression of some of the top individual SAM screen hits and

resistance in three external cancer datasets, a more robust scoring system independent of any

single gene was sought. Gene expression signatures were generated based on the set of top hits

from each of the two SAM screens and for the overlap between them. Using single-sample Gene

Set Enrichment analysis (ssGSEA), a score was generated for each sample that represents the

enrichment of the SAM screen gene expression signature in that sample and the extent to which

those genes are coordinately up- or dow -regulated. Additionally, signature gene sets from the

Molecular Signature Database (MSigDB) were used in order to fully map the transcriptional

BRAF-inhibitor resistant/sensitive states in the short-term culture and TCGA datasets as

previously described ' ' .

[00852] information Coefficient fo Measurin Associations in External Datasets: To measure

correlations between different features (signature scores, gene expression, or drug-resistance

data) in the external cancer datasets, an information-theoretic approach (mformation Coefficient;

IC) was used and significance was measured using a permutation test (n= 10,000), as previously

described " . The IC was calculated between the feature used to sort the samples (columns) in

each dataset and each of the features plotted in the heatmap (pharmacological data, gene

expression, and signature scores).

00853] sgR A sequence analysis : Depletion for each sgRNA was calculated as the ratio of

counts (see "NGS and screen hits analysis") between day 3 and day 21. sgR As corresponding

to genes with significant depletion (p <=.05 by RIGER analysis) in sgRNA-puro and sgRNA-zeo

libraries were selected for analyses. Selected sgRNA were counted for nucleotide occurrence in

the sgRNA sequence, and for each nucleotide type, the correlation and significance with the

sgRNA ratio of counts was calculated by Ordinary Least Squares linear regression.
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Example 21: Inducible Structural Design Activation Mediators Transgenic Mice

[00855] On the basis of Piatt et al., Cell (2014), 159(2): 440-455, or PCX patent publications

as herein cited, such as WO 2014/093622 (PCT/US20 3/074667), an inducible structural design

activation mediator transgenic mouse is established. A mouse enginered with the Lox-Stop-

polyA-LoxiLSL) cassette upstream to the coding region of the SpCas9 - VP64 fusion protein is

established. A second mouse enginered with the Lox-Stop-polyA-Lox(LSL) cassette upstream to

the coding region of the SpCas9 - VP64 fusion protein and upstream to the coding region of the

MS2-P65-HSF1 fusion protein is established.

Example 22: Screening for gain of function phenotypes using inducible structural design
activation mediators in cells and transgenic mice

[00856] The mice established in Example 2 1 are transfected with a AAV - Cre construct

coding for and expressing Cre (such as under the control of a U6 promoter) and also coding for

and expressing modified sgRNA (such as U6-modified sgRNA), according to the present

invention via AAV. sgRNAs are designed to target the promoter region within 1000 nucleotides

upstream of the TTS of lincRNAs of unknown function. Animals are screened for aberrant

phenotypes.

[00857 Human guides and mouse guides of PCX application designating, inter alia, the

United States, application No. PCT/US 14/4 1806, filed June 10, 2014, and the applications in the

lineage of this PCX application (i.e., guides in the applications as to which PCT/US 14/4 1806

claims priority), al incorporated herein by reference, are modified to contain an activator as

herein discussed, or a repressor as herein discussed.

[00858 Human cells containing or modified to constitutively express or inducibly express

Cas9 are transfected with an AAV construct coding for human sgRNA of PCT application

designating, inter afia, the United States, application No. PCT/US 4/4 806, filed June 10, 2014,



and the applications in the lineage of this PCX application (i.e., guides in the applications as to

which PCT/US 14/4 806 claims priority), wherein the guides include either at least one repressor

or at least one activator, in accordance with the herein discussion, under the control of and

operably linked to a promoter, such as U6~modified sgRNA, according to the present invention;

and in the case of such cells wherein the Cas9 is inducibly expressed, Cre induces expression and

the construct also via AAA'' codes for and expresses Cre, such as by way of coding therefor

operably linked to a U6 promoter. The cells as to which the sgRNA has a activator are monitored

for Gain of Function and the cells as to which the sgRNA has a repressor are monitored for Loss

of Function. The cells as to which the modified sgRNA has an activator show gain of function,

and the cells as to which the modified sgRNA has a repressor show loss of function. In this

fashion, human cells can be screened.

[ Θ859] The Cas9 mouse of Example 21, Piatt et al, Cell (2014), 159(2): 440-455, or PCT

publications as herein cited, such as WO 2014/093622 (PCT/US201 3/074667), and are

transfected with a AAV - Cre construct coding for and expressing Cre (such as under the control

of a U6 promoter) and also coding for and expressing modified mouse sgRNA (such as U

modified sgRNA) of PCT application designating, inter alia, the United States, application No.

PCT/US 14/4 1806, filed June 10, 2014, and the applications in the lineage of this PCT

application (i.e., guides in the applications as to which PCT/ S 14/41806 claims priority),

wherein the guides include either at least one repressor or at least one activator, in accordance

with the herein disclosure. The mice as to which the sgRNA has a activator are monitored for

Gain of Function and the mice as to which the sgRNA has a repressor are monitored for Loss of

Function The mice as to which the modified sgRNA has an activator show gain of function, and

the mice as to which the modified sgRNA has a repressor show loss of function. In this fashion,

mice can be screened.

[00860] In an aspect, the vector systems in the methods of the invention comprise one or more

lentiviral vector(s). In a preferred embodiment, the one or more lentiviral vectors may comprise a

codon optimized nuclear localization signal (NLS), a codon optimized P2A bicistronic linker

sequence and an optimally placed U6 driven guide RNA cassette. In another aspect the vector

system comprises two lentiviral vectors, wherein one lentiviral vector comprises the Cas9

enzyme and the other lentiviral vector comprises the guide RNA selected from the libraries of

the invention. In an embodiment of the invention, each vector has a different selection marker,



e.g. a different antibiotic resistance marker. The invention a so comprehends kits comprising the

libraries of the invention. In certain aspects, the kit comprises a single container comprising

vectors comprising the library of the invention. In other aspects, the kit comprises a single

container comprising plasmids comprising the library of the invention. The invention also

comprehends kits comprising a panel comprising a selection of unique CRISPR-Cas system

guide sequences from the library of the invention, wherein the selection is indicative of a

particular physiological condition. In preferred embodiments, the targeting is of about 100 or

more sequences, about 00 or more sequences or about 20,000 or more sequences or the entire

genome. In other embodiments a panel of target sequences is focused on a relevant or desirable

pathway, such as an immune pathway or cell division.

Example 23: Paired Nickase Fokl

[ Θ861] Paired CRISPR-Cas complexes having a mutated CRISPR enzyme whereby the

CRISPR enzyme is "dead" (has at most 5% nuclease activity of non-mutated Cas9 or CRISPR

enzyme), and a Fok nuclease is operably linked to sgRNA are delivered to cells, whereby in the

pair, a first CRISPR-Cas complex makes a cut at a first loci in the cells and a second CRISPR-

Cas complex makes cut at a second loci in the cells; the two Fokl enzymes provide a double

stranded break such as when the first an second loci are at or near each other but on different

strands of double stranded DNA, whereby such that the CRISPR-Cas complex(es) provide(s) a

particular specific cut or double stranded cut, and the CRISPR-Cas complexes have a greater

reduction in off-target cutting, than unmodified CRISPR-Cas complexes. The paired CRiSPR-

Cas9 complexes can cut the two strands of double stranded DNA such that HDR can occur. In

embodiments template DNA is introduced into the cells whereby there is homologous

recombination inserting the template DNA where the double stranded cut has been made.

Example 24: Three-Component Chimeric Cas9 Enzymes

[00862] Chimeric Cas9 enzymes were constructed and tested. The Chimeric enzymes had '

and C terminal domains from Sp Cas9, but internal domains were swapped out for Sa or St3

domains to provide Sp-St3-Sp or Sp-Sa-Sp chimeric 3 component enzymes.

[00863] A range of guides were tested with each chimeric enzyme. The guides were either

pure Sp, Sa or St3 wildtype, or they were engineered such that they were hybrids of Sp with Sa

or St3. Where the enzyme included one or more St3 internal domains to form an Sp-St3-Sp



chimeric 3-component enzyme, the hybrid guides comprised either: an Sp BackBone (BB) and

an St3 Targeting Sequence (TGS); or an St3 BackBone (BB) and an Sp Targeting Sequence

(TGS). Where one or more Sa internal domains were swapped in to form Sp-Sa-Sp chimeric 3-

component enzyme, the guides were engineered to comprise either: an Sp BackBone (BB) and

an Sa Targeting Sequence (TGS); or an Sa BackBone (BB) and an Sp Targeting Sequence

(TGS). The BackBone comprises the sgRNA scaffold (or tracr sequence and tracr mate) and the

Targeting Sequence consisted of the 20bp spacer portion of the sgRNA (specific for the DNA

target).

[0 864 The domains swapped in or out were not necessarily complete domains in that they

included full and partial domains. While complete swap of the Rec lobe is within the ambit of

the instant invention, for illustrative purposes, this work focused on partial swaps of the Rec

lobe. The Nuc lobe comprises the RuvCI domain, the RuvCII domain, the HNH domain,

RuvCni domain and the P I domain, whilst the Rec lobe comprises the BH, REC1 and REC2

domains.

Methods

Cell culture and transfection

[00865] Human embryonic kidney (HEK) cell line 293FT (Life Technologies) or mouse

Neuro 2a (Sigma- Aldrich) cell line was maintained in Dulbecco's modified Eagle's Medium

(DMEM) supplemented with % fetal bovine serum (HyClone), 2mM GlutaMAX (Life

Technologies), 100 U/mL penicillin, and 10(^g/mL streptomycin at 37 °C with 5 %

CO incubation.

[00866] Cells were seeded onto 24-well plates (Corning) at a density of 120,000 ceils/well, 24

hours prior to transfection. Cells were transfected using Lipofectamme 2000 (Life Technologies)

at 80-90 % confluency following the manufacturer's recommended protocol. A total of 500 ng

Cas9 plasmid and 100 ng of U6-sgRNA PGR product was transfected .

SURVEYOR nuclease assayfor genome modification

[00867] 293FT and HUES62 cells were transfected with DNA as described above. Cells were

incubated at 37 °C for 72 hours post -transfection prior to genomic DNA extraction. Genomic

DNA was extracted using the QuickExtraet DNA Extraction Solution (Epicentre) following the



manufacturer's protocol. Briefly, pelleted ceils were resuspended in QuickExtract solution and

incubated at 65 °C for 15 minutes, 68 °C for 15 minutes, and 98 °C for 0 minutes.

[ Θ868] The genomic region flanking the CRISPR target site for each gene was PCR

amplified using primers as follows:

primer name genomic primer sequence (5' to 3')

SUV901 EMX1 CCATCCCCTTCTGTGAATGT

SUV902 EMX1 GGAGATTGGAGACACGGAGA

[00869] Products were purified using QiaQuick Spin Column (Qiagen) following the

manufacturer's protocol. 400 ng total of the purified PCR products were mixed with 2

microliters 0X Taq DNA Polymerase PCR buffer (Enzymatics) and ultrapure water to a final

volume of 20 microliters, and subjected to a re-annealing process to enable heteroduplex

formation: 95 °C for 10 min, 95 °C to 85 °C ramping at - 2 °C/s, 85 C to 25 C at - 0.25 °C/s,

and 25 °C hold for 1 minute. After re-annealing, products were treated with SURVEYOR

nuclease and SURVEYOR enhancer S (Transgenomics) following the manufacturer's

recommended protocol, and analyzed on 4-20% Novex TBE poly-acryiamide gels (Life

Technologies). Gels were stained with SYBR Gold DNA stain (Life Technologies) for 30

minutes and imaged with a Gel Doc gel imaging system (Bio-rad). Quantification was based on

relative band intensities. ndel percentage was determined by the formula:

100 x (1 - (I - (b + c) / (a + b + c)) 2 ,

where is the integrated intensity of the undigested PCR product, and and 'c ' are the

integrated intensities of each cleavage product.

Results

[00870] The helical domains, e.g., HD2 or Helical domain 2, discussed earlier herein, are

initial annotations of the 1368 amino acid Sp Cas9 and current terminology also involves a

Recognition or Rec lobe with three domains: RECl (with reference to Sp Cas9 residues 94-179),

REC2 (residues 80-307, with reference to Sp Cas9) and a long alpha helix referred to as the

bridge helix (residues 60-93 with reference to Sp Cas9) (see Nishimasu et at). The results of this

Example are shown in Figure 86. Figure 86 shows testing of chimera between Sp, Sa and St3



Cas9 based on crystal structure. A) domain organization and amino acid (AA) positions of Sp

Cas9. The REC lobe is a newly identified structural component of Cas9. B) Chimera maps of

partial or complete swaps of the Nuc lobe, with AA positions of chimera boundaries indicated C)

indel % achieved with each corresponding chimera on the left. Labels indicate the sgRNA used.

TGS = targeting sequences (20bp spacer portion of the sgRNA), BB = sgRNA backbone

Applicants found that it is possible to construct chimera between different Cas9 proteins

(originating from different species) that consist of at least three components, thereby enabling

internal domains to be swapped out. Applicants illustrated this with swaps performed on the

internal REC lobe of Cas9, which was newly identified based on the crystal structure provided

herein.

* * *

[00871] While preferred embodiments of the present invention have been shown and

described herein, it will be obvious to those skilled in the art that such embodiments are provided

by way of example only. Numerous variations, changes, and substitutions will now occur to

those skilled in the art without departing fro the invention. It should be understood that various

alternatives to the embodiments of the invention described herein may be employed in practicing

the invention t is intended that the following claims define the scope of the invention and that

methods and structures within the scope of these claims and their equivalents be covered thereby.
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WHAT IS CLAIMED IS:

. A non-natural y occurring or engineered composition comprising a guide RNA

(sgRNA) comprising a guide sequence capable of hybridizing to a target sequence in a genomic

locus of interest in a cell, wherein at least one loop of the sgRNA is modified by the insertion of

distinct RNA sequencers) that bind to one or more adaptor proteins, and wherein the adaptor

protein is associated with one or more functional domains.

2 . A non-naturally occurring or engineered CRISPR-Cas complex composition

comprising the sgRNA of claim 1 and a CRISPR enzyme.

3 . The non-naturally occurring or engineered CRISPR-Cas complex composition of

claim 2, wherein:

the CRISPR enzyme comprises at least one mutation, such that the CRISPR enzyme has

no more than 5% of the nuclease activity of the CRISPR enzyme not having the at least one

mutation; and/or

at least one or more nuclear localization sequences.

4 . The sgRNA of claim 1 or the CRISPR-Cas complex of claims 2 or 3 wherein one or

more adaptor proteins associated with one or more functional domains is present and bound to

the distinct RNA sequence! s) inserted into the at least one loop of the sgRNA.

5 . A non-naturally occurring or engineered composition comprising:

one or more guide RNA (sgRNA) comprising a guide sequence capable of hybridizing to

a target sequence in a genomic locus of interest in a cel ,

a CRISPR enzyme comprising at least one or more nuclear localization sequences,

wherein the CRISPR enzyme comprises at least one mutation, such that the CRISPR

enzyme has no more than 5% of the nuclease activity of the CRISPR enzyme not having the at

least one mutation,

wherein at least one loop of at least one sgRNA is modified by the insertion of distinct

RNA sequence(s) that bind to one or more adaptor proteins, and

wherein the adaptor protein is associated with one or more functional domains.



6 . The composition of any one of claims 2, 3, 4 or 5, wherein the CRISPR enzyme has a

diminished nuclease activity of at least 97%, or 00% as compared with the CRISPR enzyme not

having the at least one mutation.

7 . The composition of any one of claims 2, 3, 4, 5 or 6, wherein the CRISPR enzyme

comprises two or more mutations wherein two or more of D O, E762, H840, N854, N863, or

D986 according to SpCas9 protein or any corresponding ortholog or N580 according to SaCas9

protein are mutated, or the CRISPR enzyme comprises at least one mutation wherein a least

H840 is mutated.

8. The composition of claim 7, wherein the CRISPR enzyme comprises two or more

mutations comprising D 0A , E762A, H840A, 854 , N863A or D986A according to SpCas9

protein or any corresponding ortholog, or N580A according to SaCas9 protein, or at least one

mutation comprising H840A.

9 . The composition of any one of claims 2, 3, 4, 5 or 6, wherein the CRISPR enzyme

comprises H840A, or D!QA and H840A, or D10A and N863A, according to SpCas9 protein or

any corresponding ortholog.

10. The composition of any one of claims 2, 3, 4, 5 or 6, wherein the CRISPR enzyme

comprises:

N580A according to SaCas9 protein or any corresponding ortholog; or

D10A according to SpCas9 protein, or any corresponding ortholog, and N580A

according to SaCas9 protein

11. The composition of any one of claims 2-10, wherein the CRISPR enzyme is

associated with one or more functional domains.

12. The composition of claim 11, wherein the one or more functional domains associated

with the adaptor protein is a heterologous functional domain.

13. The composition of claim 11, wherein the one or more functional domains associated

with the CRISPR enzyme is a heterologous functional domain.



14. The composition of any one of the preceding claims, wherein the adaptor protein is a

fusion protein comprising the functional domain, the fusion protein optionally comprising a

linker between the adaptor protein and the functional domain, the linker optionally including a

G!ySer linker.

. The composition of any one of the preceding claims, wherein the at least one loop of

the sgRNA is not modified by the insertion of distinct RNA sequeiice(s) that bind to one or more

adaptor proteins and wherein, optionally one of the unmodified sgRNA loops is either one of the

tetraloop or the stem-loop 2 .

16. The composition of any one of the preceding claims, wherein the one or more

functional domains associated with the adaptor protein is a transcriptional activation domain.

17. The composition of any one of claims 1 -16, wherein the one or more functional

domains associated with the CRISPR enzyme is a transcriptional activation domain.

8. The composition of any one of the preceding claims, wherein the one or more

functional domains associated with the adaptor protein is a transcriptional activation domain

comprising VP64, p65, MyoDl, HSF1, RTA or SET7/9.

19. The composition of any one of claims 1-18, wherein the one or more functional

domains associated with the CRISPR enzyme is a transcriptional activation domain comprises

VP64, p65, MyoDl, HSF1, RTA or SET7/9.

20. The composition of any one of claims 1-15, wherein the one or more functional

domains associated with the adaptor protein is a transcriptional repressor domain.

21. The composition of any one of claims -16, wherein the one or more functional

domains associated with the CRISPR enzyme is a transcriptional repressor domain.

22. The composition of claim 20 or 21, wherein the transcriptional repressor domain is a

KRAB domain.

23. The composition of claim 20 or 21, wherein the transcriptional repressor domain is a

NuE domain, NcoR domain, SID domain or a SID4X domain.



24. The composition of any one of claims 1-15, wherein the one or more functional

domains associated with the adaptor protein have one or more activities comprising methylase

activity, demethylase activity, transcription activation activity, transcription repression activity,

transcription release factor activity, histone modification activity, RNA cleavage activity, DNA

cleavage activity, DNA integration activity or nucleic acid binding activity.

25. The composition of any one of claims 11-15, wherein the one or more functional

domains associated with the CRISPR enzyme have one or more activities comprising methylase

activity, demethylase activity, transcription activation activity, transcription repression activity,

transcription release factor activity, histone modification activity, RNA cleavage activity, DNA

cleavage activity, DNA integration activity, nucleic acid binding activity, or molecular switch

activity or chemical inducibility or light inducibiiity.

26. The composition of any one of claims 24-25, wherein the DNA cleavage activity is

due to a nuclease.

27. The composition of claim 26 wherein the nuclease comprises a Fold nuclease.

28. The composition of any one of claims 2-26, wherein the one or more functional

domains is attached to the CRISPR enzyme so that upon binding to the sgRNA and target the

functional domain is in a spatial orientation allowing for the functional domain to function in its

attributed function.

29. The composition of claim 28, wherein the one or more functional domains is attached

to the CRISPR enzyme via a linker optionally a GlySer linker.

30. The composition of any one of claims 2-29, wherein the sgRNA is modified so that,

after sgRNA binds the adaptor protein and further binds to the CRISPR enzyme and target, the

functional domain is in a spatial orientation allowing for the functional domain to function in its

attributed function.

31. The composition of any one of claims 3 or 5-27, wherein the at least one loop of the

sgRNA is tetraloop and/or loop2.



32. The composition of claim 3 1, wherein the tetraloop and loop 2 of the sgRNA are

modified by the insertion of the distinct RNA seqnence(s).

33. The composition of any one of claims 3 or 32, wherein the insertion of distinct RNA

sequence(s) that bind to one or more adaptor proteins is an aptamer sequence.

34. The composition of claim 33, wherem the aptamer sequence is two or more aptamer

sequences specific to the same adaptor protein.

35. The composition of claim 33, wherein the aptamer sequence is two or more aptamer

sequences specific to different adaptor proteins.

36. The composition of any one of the preceding claims, wherein the adaptor protein

comprises MS2, PP7, Q , F2, GA, fr, JP5Q1, M , R 7, BZ13, JP34, JP500, KU1, M l , MX1,

TW18, V , SP, !·]. ID2, NL95, TW19, AP205, ! C 5 , φ{ b r φ( Ι b23 7s, PRR1.

37. The composition of any one of the preceding claims, wherein the cel is a eukaryotic

ce l, optionally a mammalian cell.

38. The composition of claim 37, wherem the cell is a human cell or a mouse cell.

39. A mammalian cell as defined in claim 37 or 38, wherein the cell comprises a cell

line and is, optionally, a human cell line or a mouse cell line.

40. A transgenic mammalian model, optionally a mouse, wherein the model has been

transformed with the composition according to claim 37 or 38 or is a progeny of said

transformant.

41. A method for introducing a genomic locus event comprising the administration to a

host, or expression in a host, of one or more of the compositions from any of claims 1-36.

42. The method according to claim 41, wherein the genomic locus event comprises

affecting gene activation, gene inhibition, or cleavage in the locus, or insertion of DNA.



43. The method according to any one of claims 4 1 or 42, comprising the delivery of the

composition or nucleic acid molecuie(s) coding therefor, wherein said nucleic acid molecule(s)

are operativeiy linked to regulatory sequeiice(s) and expressed in vivo.

44. The method according to claim 42, wherein the expression in vivo is via a lentivirus,

an adenovirus, or an AAA''.

45. A vector comprising: a nucleic acid molecule encoding a guide A (sgRNA),

comprising a regulatory element operable in a eukaryotic ceil including a guide sequence

(sgRNA) operably linked to a promoter, the sgRNA being capable of hybridizing to a target

sequence in a genomic locus of interest in a cell, wherein at least one loop of the sgRNA is

modified by the insertion of distinct RN A sequencers) that bind to one or more adaptor proteins.

46. A vector comprising a regulatory element operable in a eukaryotic ce l including a

nucleic acid molecule encoding a CRISPR enzyme operably linked to a promoter, the enzyme

comprising at least one or more nuclear localization sequences, wherein the CRISPR enzyme

comprises at least one mutation, such that the CRISPR enzyme has no more than 5% of the

nucl ease activity of the CRISPR enzyme not having the at least one mutation, and wherein the

CRI SPR enzyme is associated with one or more functional domains.

47. A nucleic aci molecule(s) encoding sgRN A of clai 1 or the CRISPR-Cas complex

of claims 2 or 3 or the composition of claim 5 .

48. A method of screening for gain of function (GOF) or loss of function (LOF)

comprising the cell line of claim 39 or cells of the model of claim 40 containing or expressing

Cas9 and introducing a composition of claim into cells of the cell line or model , whereby the

sgRNA includes either an activator or a repressor and monitoring for GOF or LOF respectively

as to those cells as to which the introduced sgRNA includes an activator or as to those cells as to

which the introduced sgRNA includes a repressor.

49. The composition of any one of claims 2- 5 wherem the CRISPR enzyme includes

one or more functional domains.



50. The composition of any of claims 5-38 or 49 wherein there is more than one sgRNA,

and the sgRNAs target different sequences whereby when the composition is employed, there is

multiplexing.

5 . The composition of claim 50 wherein there is more than one sgRNA modified by the

insertion of distinct RNA sequence(s) that bind to one or more adaptor proteins.

52. The composition of claim 50 or 5 1 wherein one or more adaptor proteins associated

with one or more functional domains is present and bound to the distinct RNA sequence(s)

inserted into the at least one loop of the sgRN A .

53. ACRISPR Cas complex comprising a CRISPR enzyme and a guide RNA (sgRNA),

wherein

the CRISPR enzyme comprises at least one mutation, such that the CRISPR enzyme has no more

than 5% of the nuclease activity of the CRISPR enzyme not having the at least one mutation and,

optional, at least one or more nuclear localization sequences;

the guide RNA (sgRNA) comprises a guide sequence capable of hybridizing to a target sequence

in a genomic locus of interest in a cell; and wherein:

a) the CRISPR enzyme is associated with two or more functional domains,

which may be the same or different; or

b) at least one loop of the sgRNA is modified by the insertion of distinct

RNA sequencers ) that bind to one or more adaptor proteins, and wherein the adaptor

protein is associated with two or more functional domains; or

c) the CRISPR enzyme is associated with one or more functional domains

and at least one loop of the sgRNA is modified by the insertion of distinct RNA

sequence(s) that bin to one or more adaptor proteins, and wherein the adaptor protein is

associated with one or more functional domains

54. The composition of any of claims 5-38 or 49-52, wherein the target sequence(s) are

non-coding or regulatory sequences.

55. The composition of claim 54, wherein the regulatory sequences are promoter,

enhancer or silencer sequence(s).



56. (A) A non-naturally occurring or engineered composition comprising a vector system

comprising one or more vectors comprising

I . a first regulatory element operably linked to a CRISPR-Cas system chimeric RNA

(chiRNA) polynucleotide sequence, wherein the polynucleotide sequence comprises

(a) a guide sequence capable of hybridizing to a target sequence in a eukaryotic cell,

(b) a tracr mate sequence, and

(c) a tracr sequence, and

II. a second regulatory element operably linked to an enzyme-coding sequence encoding

a CRISPR enzyme comprising at least one or more nuclear localization sequences,

wherein (a), (b) and (c) are arranged in a 5' to 3' orientation,

wherein components I and I are located on the same or different vectors of the system,

wherein when transcribed, the tracr mate sequence hybridizes to the tracr sequence and

the guide sequence directs sequence-specific binding of a CRISPR complex to the target

sequence, and

wherein the CR ISPR complex comprises the CRISPR enzyme complexed with (1) the

guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence,

or

(B) a non-naturally occurring or engineered composition comprising a vector system

comprising one or more vectors comprising

I . a first regulator}' element operably linked to

(a) a guide sequence capable of hybridizing to a target sequence in a prokaryotic cell, and

(b) at least one or more tracr mate sequences,

II. a second regulatory element operably linked to an enzyme-coding sequence encoding

a CRISPR enzyme, and

III. a third regulatory element operably linked to a tracr sequence,

wherein components I, I and III are located on the same or different vectors of the

system,

wherein when transcribed, the tracr mate sequence hybridizes to the tracr sequence and

the guide sequence directs sequence-specific binding of a CRISPR complex to the target

sequence,



wherein the CR ISPR complex comprises the CRISPR enzyme eomplexed with (1) the

guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence,

wherein the CRISPR enzyme is a Cas9 ortholog of a genus belonging to the group

consisting of Corynebacter, SuUerella, Legionella, Treponema, Filifactor, Eubacterium,

Streptococcus, Lactobacillus, Mycoplasma, Bacteroides, Flavii vola, Flavobacterium,

Sphaerochaeta, Azospirillmn, Ghiconacetobacter, Neisseria, Roseburia, Parvibaculum,

Staphylococcus, Nitratifractor, Mycoplasma and Campylobacter, and

wherein the Cas comprises a helical domain 2 truncation.

57. The composition according to claim 56, wherein the CRISPR enzyme has one or

more mutations in any domain of the enzyme.

58. The composition according to any of claim 56 or 57, wherein the CRISPR enzyme

has one or more mutations in a catalytic domain.

59. The composition according to claim 56 or 57, wherein the one or more mutations is in

a RuvC I, RuvC 11. RuvC III or HNH domain of the CRISPR enzyme.

60. The composition according to claim 59, wherein the CRISPR enzyme comprises one

or more mutations corresponding to the position numbering of Sp Cas9 at positions D A,

E762A, D986A, S15A, E762A, H982A, H983A, D986A, H840A, N854A or N863A or any

corresponding ortholog or N580 according to SaCas9 protein are mutated.

61. The composition according to claim 56, wherein the enzyme further comprises a

functional domain

62. The composition according to claim 61, wherein the functional domain is a

transcriptional activator domain.

63. The composition according to claim 62, wherein the transcriptional activator domain

is VP64.



64. The composition according to claim 61, wherein the functional domain is a

transcriptional repressor domain.

65. The composition according to claim 64, wherein the transcriptional repressor domain

is KRAB, SID or SID4X.

66. The composition according to claim 56 wherein the Cas9 ortholog is a Sutterella

wadsworthensis Cas9 .

67. The composition according to claim 56 wherein the Cas9 ortholog is a Filifactor

alocis Cas9.

68. The composition according to claim 56 wherein the Cas9 ortholog is a Lactobacillus

johnsonii Cas9.

69. The composition according to claim 56 wherein the Cas9 ortholog is a Campylobacter

ari Cas9.

70. The composition according to claim 56 wherein the Cas9 ortholog is a Corynebacter

diptheriae Cas9.

71. The composition according to claim 56 wherein the Cas9 ortholog is a Pambaculum

lavamentivorans Cas9 .

72. The composition according to claim 56 wherein the Cas9 ortholog is a Mycoplasma

gailisepticum Cas9.

73. The composition according to claim 56 wherein the Cas9 ortholog is a

Staphylococcus aureus subsubspecies Aureus Cas9.

74. The composition according to claim 56 wherein the Cas9 ortholog is a Legionella

pneumophila Paris Cas9.

75. The composition according to claim 56 wherein the Cas9 ortholog is a Treponema

denticoia Cas9.



76. The composition according to claim 56 wherein the Cas9 orthoiog is a

Staphylococcus pseudintermedius Cas9.

77. The composition according to claim 56 wherein the Cas9 orthoiog is a Neisseria

cinerea Cas9.

78. A method of modifying an organism or a non-human organism by manipulation of a

target sequence in a genomic locus of interest compri sing

delivering a non-naturally occurring or engineered composition comprising a vector

system operabiy encoding a composition of claim 56 for expression thereof.

79. The method according to claim 78 wherein delivery is via one or more viral vectors.

80. A non-naturally occurring or engineered composition comprising a vector system

comprising one or more vectors comprising

I . a first regulatory element operabiy linked to a first CRISPR-Cas system chimeric RNA

(chiRNA) polynucleotide sequence, wherein the first polynucleotide sequence comprises

(i) a first guide sequence capable of hybridizing to a first target sequence at a first

genomic locus in a cell of the organism,

(ii) a first tracr mate sequence, and

(iii) a first tracr sequence, and

II. a second regulatory element operabiy linked to a second CRISPR-Cas system chimeric

RNA (chiRNA) polynucleotide sequence wherein the second polynucleotide sequence

comprises

(i) a second guide sequence capable of hybridizing to a second target sequence at a

second genomic locus in the cell of the organism,

(ii) a second tracr mate sequence, and

(iii) a second tracr sequence, and

III. a third regulator}' element operabiy linked to an enzyme-coding sequence encoding

a first CRISPR enzyme comprising at least one or more nuclear localization sequences and

operabiy linked to a first functional domain,



IV. a fourth regulator}' element operably linked to an enzyme-coding sequence encoding

a second CRISPR enzyme comprising at least one or more nuclear localization sequences and

operably linked to a second functional domain,

wherein (i), (ii) and (iii) in Ϊ and II are arranged in a 5' to 3' orientation,

wherein components I, II, III and IV are located on the same or different vectors of the

system,

wherein when transcribed, each tracr mate sequences hybridizes to its

corresponding tracr sequence and the first and second guide sequences direct sequence-specific

binding of the first and second CRISPR complex to the first and second target sequence,

wherein the CRISPR complex comprises the CRISPR enzyme eomplexed with (1) the

guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence and wherein expression of the CRISPR enzyme provides

manipulation of the target sequence,

wherein the first and second CRISPR enzyme each comprise two or more mutations, and

wherein the first and second CRISPR enzyme is a Cas9 ortholog of a genus belonging to

the group consisting of Corynebacter, Sutterella, Legionella, Treponema, Filifactor,

Eubacterium, Streptococcus, Lactobacillus, Mycoplasma, Bacteroides, Flaviivola,

Flavobacterium, Sphaerochaeta, Azospirillum, Gluconacetohacter, Neisseria, Roseburia,

Parvibaculum, Staphylococcus, Nitratifractor, Mycoplasma and Campylobacter, and

wherein the Cas comprises a helical domain 2 truncation.

81. The composition according to claim 80, wherein the first functional domain is

selected from the group consisting of a transcriptional activator, transcriptional repressor, a

recombinase, a transposase, a histone remodeler, a DNA methyltransferase, a cryptochrome and

a light inducible/controllable domain or a chemically inducible/controllable domain.

82. The composition according to claim 80, wherein the second functional domain is

selected from the group consisting of a transcriptional activator, transcriptional repressor, a

recombinase, a transposase, a histone remodeler, a DNA methyltransferase, a cryptochrome and

a light inducible/controllable domain or a chemically inducible/controllable domain.



83. The composition according to claim 80, wherein the first or second functional domain

scriptional activator domain.

84. The composition according to claim 83, wherem the transcriptional activator domain

.

85. The composition according to claim 80, wherem the first or second functional domain

scriptional repressor domain.

86. The composition according to claim 85, wherein the transcriptional repressor domain

B, SID or SID4X.

87. The composition according to claim 80 wherein the first or second CRiSPR enzyme

terella wadsworthensis Cas9.

88. The composition according to claim 80 wherein the first or second CRISPR enzyme

factor alocis Cas9.

89. The composition according to claim 80 wherein the first or second CRISPR enzyme

tobacillus johnsonii Cas9.

90. The composition according to claim 80 wherein the first or second CRISPR enzyme

pylobacter lari Cas9.

91. The composition according to claim 80 wherein the first or second CRISPR enzyme

ynebacter diptheriae Cas9.

92. The composition according to claim 80 wherein the first or second CRISPR enzyme

ibaculum lavamentivorans Cas9.

93. The composition according to claim 80 wherem the first or second CRISPR enzyme

coplasma gallisepticum Cas9.

94. The composition according to claim 80 wherein the first or second CRISPR enzyme

hylococcus aureus subsubspecies Aureus Cas9.



95. The composition according to claim 80 wherein the first or second CRISPR enzyme

is a Legionella pneumophila Paris Cas9.

96. The composition according to claim 80 wherein the first or second CRISPR enzyme

is a Treponema denticoia Cas9

97. The composition according to claim 80 wherein the first or second CRISPR enzyme

is a Staphylococcus pseudintermedius Cas9.

98. The composition according to claim 80 wherein the first or second CRISPR enzyme

is a Neisseria cinerea Cas9.

99. A method of modulating the expression of two or more genomic loci of interest in an

organism comprising

delivering a non-naturally occurring or engineered composition comprising a vector

system comprising one or more vectors comprising

I . a first regulatory element operably linked to a first CRISPR-Cas system chimeric RNA

(chiRNA) polynucleotide sequence, wherein the first polynucleotide sequence comprises

(i) a first guide sequence capable of hybridizing to a first target sequence at a first

genomic locus in a cell of the organism,

(ii) a first tracr mate sequence, and

(iii) a first tracr sequence, and

II. a second regulator}' element operably linked to a second CRISPR-Cas system chimeric

RNA (chiRNA) polynucleotide sequence, wherein the second polynucleotide sequence

comprises

(i) a second guide sequence capable of hybridizing to a second target sequence at a

second genomic locus in the cell of the organism,

(ii) a second tracr mate sequence, and

(iii) a second tracr sequence, and

III. a third regulatory element operably linked to an enzyme-coding sequence encoding

a first CRISPR enzyme comprising at least one or more nuclear localization sequences and

operably linked to a first functional domain,



IV. a fourth regulator}' element operably linked to an enzyme-coding sequence encoding

a second CRISPR enzyme comprising at least one or more nuclear localization sequences and

operably linked to a second functional domain,

wherein (i), (ii) and (iii) in Ϊ and II are arranged in a 5' to 3' orientation,

wherein components I, II, III and IV are located on the same or different vectors of the

system,

wherein when transcribed, each tracr mate sequences hybridizes to its

corresponding tracr sequence and the first and second guide sequences direct sequence-specific

binding of the first and second CRISPR complex to the first and second target sequence,

wherein the CRISPR complex comprises the CRISPR enzyme complexed with (1) the

guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence and wherein expression of the CRISPR enzyme provides

manipulation of the target sequence,

wherein the first and second CRISPR enzyme each comprise two or more mutations,

wherein the first and second CRISPR enzyme is a Cas9 ortholog of a genus belonging to

the group consisting of Corynebacter, Sutterella, Legionella, Treponema, Filifactor,

Eubacterium, Streptococcus, Lactobacillus, Mycoplasma, Bacteroides, Flaviivola,

Flavohacterium, Sphaerochaeta, Azospirillum, Gluconacetohacter, Neisseria, Roseburia,

Parvibaculum, Staphylococcus, Nitratifractor, Mycoplasma and Campylobacter,

wherein the Cas comprises a helical domain 2 truncation, and

wherein the first genomic locus is modulated by the activity of the first functional domain

and the second genomic locus is modulated by the activity of the second functional domain.

100. The method according to claim 99, wherein the first functional domain is selected

from the group consisting of a transcriptional activator, transcriptional repressor, a recombinase,

a transposase, a histone remodeler, a DNA methyltransferase, a cryptochrome and a light

inducible/eontrollable domain or a chemically indueible/controllable domain.

10 . The method according to claim 99, wherein the second functional domain is

selected from the group consisting of a transcriptional activator, transcriptional repressor, a

recombinase, a transposase, a histone remodeler, a DNA methyltransferase, a cryptochrome and

a light inducible/eontrollable domain or a chemically inducible/eontrollable domain.



02. The method according to clai 99, wherein the first or second functional domain

is a transcriptional activator domain.

03. The method according to clai 02, wherein the transcriptional activator domain

is VP64.

104. The method according to claim 99, wherein the first or second functional domain

is a transcriptional repressor domain.

105. The method according to claim 104, wherem the transcriptional repressor domain is

KRAB, SID or SID4X.

6. The method according to claim 99 wherein the first or second CRISPR enzyme is

a Sutterella wadsworthensis Cas9.

107. The method according to claim 99 wherem the first or second CRISPR enzyme is

a Filifactor alocis Cas9.

108. The method according to claim 99 wherein the first or second CRISPR enzyme is

a Lactobacillus johnsonii Cas9.

109. The composition according to claim 99 wherem the first or second CRISPR

enzyme is a Campylobacter lari Cas9.

110. The method according to claim 70 wherein the first or second CRISPR enzyme is

a Corynebaeter diptheriae Cas9.

1 1 The method according to claim 99 wherein the first or second C ISPR enzyme is

a Parvibaculum lavamentivorans Cas9.

112. The method according to claim 99 wherem the first or second CRISPR enzyme is

a Mycoplasma gallisepticum Cas9.

13. The method according to clai 99 wherein the first or second CR ISPR enzyme is

a Staphylococcus aureus subsubspecies Aureus Cas9.



4 . The method according to clai 99 wherein the first or second CR ISPR enzyme is

a Legionella pneumophila Paris Cas9.

115. The method according to claim 99 wherein the first or second CRISPR enzyme is

a Treponema denticola Cas9.

116. The method according to claim 99 wherein the first or second CRISPR enzyme is

a Staphylococcus pseudintermedius Cas9.

. The method according to claim 99 wherein the first or second CRISPR enzyme is

a Neisseria cinerea Cas9.

8 . A method of treating or inhibiting a condition caused by a defect in a target

sequence in a genomic locus of interest in a subject or a non-human subject in need thereof

comprising modifying the subject or a non-human subject by manipulation of the target sequence

and wherein the condition is susceptible to treatment or inhibition by manipulation of the target

sequence comprising providing treatment comprising:

delivering a non-naturally occurring or engineered composition comprising an AAV

vector system comprising one or more AAV vectors comprising operably encoding a

composition of claim 56 for expression thereof, wherein the target sequence is manipulated by

the composition when expressed.

19. A method of claim 8 including inducing expression.

120. The method of claim 18 wherem the organism or subject is a eukaryote or a non-

human eukaryote

1 1. The method of claim 118 wherein the organism or subject is a plant.

22. The method of claim 18 wherein the organism or subject is a mammal or a non-

human mammal.

123. The method claim 8 wherein the organism or subject is algae.

124. The method of claim 118 wherein the viral vector is an AAV.



125. A modified CRISPR enzyme wherein the enzyme is a Cas9 ortholog of a genus

belonging to the group consisting of Corynebacter, Sutterella, Legionella, Treponema,

Filifactor, Eubacterium, Streptococcus, Lactobacillus, Mycoplasma, Bacteroides, Flaviivola,

Flavobacterium, Sphaerochaeta, Az spirillum, Gluconacetobacter, Neisseria, Roseburia,

Parvibaculum, Staphylococcus, Nitratifractor, Mycoplasma and Campylobacter and wherein

differences from the corresponding wild type CRISPR enzyme comprise:

the modified CRISPR enzyme is truncated in comparison to a wild type CRISPR enzyme,

or

the CRISPR enzyme has a length of at least 500 amino acids, at least 800-899 amino

acids, at least 900-999 amino acids, at least 1000-1099 amino acids, at least 00- 199 amino

acids, at least 1200-1299 amino acids, at least 1300-1399 amino acids, at least 1400-1499 amino

acids, at least 1500-1599 amino acids, at least 1600-1699 amino acids or at least 2000 amino

acids, and/or

the CRISPR enzyme is a nuclease directing cleavage of both strands at the location of the

target sequence, or the CRISPR enzyme is a nickase directing cleavage of one strand at the

location of the target sequence, and/or

the CRISPR enzyme is codon-optimized or codon-optimized for expression in a

eukaryotic cell, and/or

the CRISPR enzyme comprises one or more mutations,

the CRISPR enzyme comprises a chimeric CRISPR enzyme, and/or

wherein the Cas comprises a helical domain 2 truncation.

126. The modified CRISPR enzyme according to claim 70, or the composition

according to claim 56, wherein the CRISPR enzyme has one or more mutations in any domain of

the enzyme.

27. The modified CRISPR enzyme according to claim 125, wherein the CRISPR

enzyme has one or more mutations in a catalytic domain.

128. The modified CRISPR enzyme according to claim 125, wherein the one or more

mutations is in a RuvC I, RuvC II, RuvC or N domain of the CRISPR enzyme.



129. The modified CRISPR enzyme according to claim 25, wherein the CRISPR

enzyme comprises one or more mutations corresponding to the position numbering of Sp Cas9 at

positions DIOA, E762A, D986A, S15A, E762A, H982A, H983A, D986A, H840A, N854A or

N863A or any corresponding ortholog or N580 according to SaCas9 protein are mutated

30. The modified CRISPR enzyme according to claim 56, wherein the enzyme further

comprises a functional domain.

13 . The modified CRISPR enzyme according to claim 125, wherein the functional

domain is a transcriptional activator domain.

132. The modified CRISPR enzyme according to claim 126, wherein the

transcriptional activator domain is VP64.

133. The modified CRISPR enzyme according to claim 5, wherein the functional

domain is a transcriptional repressor domain.

134. The modified CRISPR enzvme according to claim 133, wherein the

transcriptional repressor domain is KRAB, SID or SID4X.

35. A composition according to any of claims 56-77 or 80-98 or a CRISPR enzyme

according to claims 125-134 for use in medicine.

136. A composition according to any of claims 56-77 or 80-98 or a CRISPR enzyme

according to claims 125-134 for use in a method according to any of claims 78, 79, 99-134.

137. Use of a composition according to any of claims 56-77 or 80-98 or a CRISPR

enzyme according to claims 125-134 in ex vivo gene or genome editing.

138. Use of a composition according to any of claims 56-77 or 80-98 or a CRI SPR

enzyme according to any of claims 125-134 in the manufacture of a medicament for ex vivo gene

or genome editing or for use in a method according to any of claims 78, 79, 99-1 34

39. A composition according to any of claims 56-77 or 80-983 or a CRISPR enzyme

according to any of claims 125-134, wherein the target sequence is flanked at its 3' end by 5'-



NRG (where N is any Nucleotide), especia y where the Cas9 is (or is derived from) S . pyogenes

or S . aureus Cas9.

140. A method of preparing an AAV for deliver)' of the compositon of claim 56 or 80

or the modified enzyme of claim 125 comprising transfecting plasmid(s) containing or consisting

essentially of nucleic acid moiecule(s) coding for the AAV into AAV-infected cells, and

supplying AAV rep and/or cap obligatory for replication and packaging of the AAV.

141. The method of claim 140, wherein the AAV rep and/or cap obligatory for

replication and packaging of the AAV are supplied by transfecting the cells with helper

plasmid(s) or helper virus(es).

142. The method of claim 141, wherein the helper vims is a poxvirus, adenovims,

herpesvirus or baculovirus.

143. The method of claim 142, wherein the poxvirus is a vaccinia virus

144 . The method of claim 140, wherein:

- the cells are mammalian cells; or

- the cells are insect cells and the helper virus is baculovims.

145. A method of deliverying the CRISPR enzyme of claim 125 comprising delivering

to a cell mRNA encoding the CRISPR enzyme.

146. A chimeric Cas enzyme wherem the enzyme comprises one or more fragments

from a first Cas ortholog and one or more fragments from a second Cas ortholog,

wherein the Cas comprises a helical domain 2 truncation.

147. The enzyme according to claim 146 wherein the one or more fragments of the

first or second Cas ortholog are from the C- or -terminal of the first or second Cas ortholog.

48. The enzyme according to claim 146 wherein the first or second Cas ortholog is

selected from a genus belonging to the group consisting of Corynebacter, Sutterella, Legionella,

Treponema, Fill/actor, Eubacterium, Streptococcus, Lactobacillus, Mycoplasma, Bacteroides,



Flaviivola, Flavobacterium, Sphaerochaeta, Azospirillum, Gluconacetobacter, Neisseria,

Roseburia, Parvibacuhim, Staphylococcus, Nitratifractor, Mycoplasma and Campyiohacter.

149. Use of the conmposition or the enzyme as defined in any preceeding claim in the

preparation of a medicament for modification of a target sequence.

150. The composition according to claim 56, wherein the CRISPR enzyme is truncated

in comparison to a wild type CRISPR enzyme or the CRISPR enzyme is comprised of 500-2000

amino acids.

5 . The composition according to claim 56, wherein the CRISPR enzyme is a

nuclease directing cleavage of both strands at the location of the target sequence, or the CRISPR

enzyme is a nickase directmg cleavage of one strand at the location of the target sequence.

152. The composition according to claim 56, wherein the the guide sequence

comprises at least fifteen nucleotides.

153. The composition according to claim 56, wherein the CRISPR enzyme is codon-

optimized or codon-optimized for expression in a eukaryotic ce l

4. The composition according to claim 56, wherein the CRISPR enzyme comprises

one or more mutations.

155. The composition according to claim 56, wherein the CRISPR enzyme comprises a

chimeric CRISPR enzyme.

156. A non-naturally occurring or engineered composition comprising:

A) - I . a CRISPR-Cas system chimeric RNA (chiRNA) polynucleotide sequence, wherein the

polynucleotide sequence comprises:

(a) a guide sequence capable of hybridizing to a target sequence in a eukaryotic ce ,

(b) a tracr mate sequence, and

(c) a tracr sequence, and

II. a polynucleotide sequence encoding a CRISPR enzyme comprising at least one or

more nuclear localization sequences,



wherein (a), (b) and (c) are arranged in a 5' to 3' orientation,

wherein when transcribed, the tracr mate sequence hybridizes to the tracr sequence and

the guide sequence directs sequence-specific binding of a CRISPR complex to the target

sequence, and

wherein the CRISPR complex comprises the CRISPR enzyme complexed with (1) the

guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence and the polynucleotide sequence encoding a CRISPR enzyme is

DNA or RNA,

or

(B) I polynucleotides comprising:

(a) a guide sequence capabl e of hybridizing to a target sequence in a prokaryotic cell, and

(b) at least one or more tracr mate sequences,

II. a polynucleotide sequence encoding a CRISPR enzyme, and

III. a polynucleotide sequence comprising a tracr sequence,

wherein when transcribed, the tracr mate sequence hybridizes to the tracr sequence and

the guide sequence directs sequence-specific binding of a CRISPR complex to the target

sequence, and

wherein the CRISPR complex comprises the CRISPR enzyme complexed with (1) the

guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence, and the polynucleotide sequence encoding a CRISPR enzyme is

DNA or RNA, and

wherein the CRISPR enzyme is a Cas9 ortho!og of a genus belonging to the group

consisting of Corynehacter, Sutterella, Legionella, Treponema, Filifactor, Eubacterium,

Streptococcus, Lactobacillus, Mycoplasma, Bacteroides, Flaviivola, Flavobacterium,

Sphaerochaeta, Azospirillum, Gluconacetobacter, Neisseria, Roseburia, Parvibaculum,

Staphylococcus, Nitratifractor, Mycoplasma and Campylobacter, and

wherein the Cas comprises a helical domain 2 truncation.

7 The composition according to claim 156, wherein the CRISPR enzyme is

truncated in comparison to a wild type CRISPR enzyme or the CRISPR enzyme is comprised of

500-2000 amino acids.



158. The composition according to claim 56, wherein the CRISPR enzyme is a

nuclease directing cleavage of both strands at the location of the target sequence, or the CRISPR

enzyme is a nickase directing cleavage of one strand at the location of the target sequence.

159. The composition according to claim 156, wherein the the guide sequence

comprises at least fifteen nucleotides.

60. The composition according to claim 156, wherein the CRISPR enzyme is codon-

optimized or codon-optimized for expression in a eukaryotic cell.

161. The composition according to claim 156, wherein the CRISPR enzyme comprises

one or more m ations.

162. The composition according to claim 56, wherein the CRISPR enzyme comprises

a chimeric CRISPR enzyme.

163. A method of modifying an organism or a non-human organism by manipul ation

of a target sequence in a genomic locus of interest comprising delivering a non-naturally

occurring or engineered composition comprising :

A) - a CRISPR-Cas system chimeric RNA (chiRNA) polynucleotide sequence, wherein the

polynucleotide sequence comprises:

(a) a guide sequence capable of hybridizing to a target sequence in a eukaryotic cell,

(b) a tracr mate sequence, and

(c) a tracr sequence, and

II. a polynucleotide sequence encoding a CRISPR enzyme comprising at least one or

more nuclear localization sequences,

wherein (a), (b) and (c) are arranged in a 5' to 3' orientation,

wherein when transcribed, the tracr mate sequence hybridizes to the tracr sequence and

the guide sequence directs sequence-specific binding of a CRISPR complex to the target

sequence, and

wherein the CRISPR complex comprises the CRISPR enzyme complexed with (1) the

guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is



hybridized to the tracr sequence and the polynucleotide sequence encoding a CRISPR enzyme is

DNA or RNA,

or

(B) I . polynucleotides comprising:

(a) a guide sequence capable of hybridizing to a target sequence in a prokaryotic ceil, and

(b) at least one or more tracr mate sequences,

II. a polynucleotide sequence encoding a CRISPR enzyme, and

III. a polynucleotide sequence comprising a tracr sequence,

wherein when transcribed, the tracr mate sequence hybridizes to the tracr sequence and

the guide sequence directs sequence-specific binding of a CRISPR complex to the target

sequence, and

wherein the CRISPR complex comprises the CRISPR enzyme complexed with (1) the

guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence and the polynucleotide sequence encoding a CRISPR enzyme is

DNA or RNA,

wherein the CRISPR enzyme is a Cas9 ortholog of a genus belonging to the group

consisting of Corynebacter, Sutterella, Legionella, Treponema, Filifactor, Eubacterium,

Streptococcus, Lactobacillus, Mycoplasma, Bacteroides, Flaviivola, Flavobacterium,

Sphaerochaeta, Azospirillum, Gluconacetobacter, Neisseria, Roseburia, Parvibaculum,

Staphylococcus, Nitratifractor, Mycoplasma and Campylobacter, and

wherein the Cas comprises a helical domain 2 truncation.

164. The method according to claim 163, wherein the CRISPR enzyme is truncated in

comparison to a wild type CRISPR enzyme or the CRISPR enzyme is comprised of 500-2000

amino acids.

165. The method according to claim 163, wherein the CRISPR enzyme is a nuclease

directing cleavage of both strands at the location of the target sequence, or the CRISPR enzyme

is a nickase directing cleavage of one strand at the location of the target sequence.

166. The method according to claim 63, wherein the guide sequence comprises at

least fifteen nucleotides.



167. The method according to clai 63, wherein the CRISPR enzyme is codon-

optimized or codon-optimized for expression in a eukaryotic cell.

168. The method according to claim 63, wherein the CRISPR enzyme comprises one

or more mutations.

169. The method according to claim 163, wherein the CRISPR enzyme comprises a

chimeric CRISPR enzyme.

70. A method of altering expression of one or more gene products comprising

introducing into a cell containing and expressing DNA molecules encoding the one or more gene

products an engineered, non-naturaliy occurring CRISPR-Cas system comprising a Cas protein

and one or more guide RNAs that target the DNA molecules, whereby the one or more guide

RNAs target the genomic loci of the DNA molecules encoding the one or more gene products

and the Cas protein cleaves the genomic loci of the DNA molecules encoding the one or more

gene products, whereby expression of the one or more gene products is altered; and, wherein the

Cas protein and the guide RNA do not natural ly occur together.

171 . A method of altering expression of one or more gene products comprising

introducing into a cell containing and expressing DNA molecules encoding the one or more gene

products an engineered, non-naturally occurring vector system comprising one or more vectors

comprising:

a) a first regulatory element operably linked to one or more CRISPR-Cas system guide

RNAs that hybridize with target sequences in genomic loci of the DNA molecules encoding the

one or more gene products,

b) a second regulatory element operably linked to a Cas protein,

wherein components (a) and (b) are located on same or different vectors of the system,

whereby the guide RNAs target the genomic loci of the DNA molecules encoding the one

or more gene products and the Cas protein cleaves the genomic loci of the DNA molecules

encoding the one or more gene products, whereby expression of the one or more gene products is

altered; and, wherein the Cas protein and the guide RN As do not naturally occur together, and

wherein the Cas comprises a helical domain 2 truncation.



172. The method of claim 70 or claim 171, wherem the expression of two or more

gene products is altered.

173. A method of any preceding c laim, wherein the vectors or the Cas protein of the

system further comprise one or more NLS(s).

174. A method of any preceding claim wherein the guide R As comprise a guide

sequence fused to a tracr sequence

75. A method of any preceding claim, wherem the cell is a eukaryotic cell.

76. The method of claim 175, wherein the eukaryotic cell is a mammalian cell.

77. The method of claim 176, wherein the mammalian cell is a human cell.

78. The method of any preceding claim, wherein the Cas protein is codon optimized

for expression in a eukaryotic cell.

79. The method of any preceding claim, wherein the expression of the gene product is

decreased

180. The method of any preceding claim, wherein the gene product is a protein.

181. The method of any preceding claim, wherein the introducing into the ceil is by a

delivery system comprising viral particles, liposomes, electroporation, microinjection or

conjugation.

82. An engineered, non-naturally occurring vector system comprising one or more

vectors comprising:

a) a first regulator}' element operably linked to one or more CRISPR-Cas system guide

RNAs that hybridize with target sequences in genomic loci of DNA molecules encoding one or

more gene products,

b) a second regulatory element operably linked to a Cas protein,

wherein components (a) and (b) are located on same or different vectors of the system,



whereby the guide RNAs target the genomic loci of the DNA molecules encoding the one

or more gene products in a cell and the Cas protein cleaves the genomic loci of the DNA

molecules encoding the one or more gene products whereby expression of the one or more gene

products is altered; and, wherein the Cas protein and the guide RNAs do not naturally occur

together, and

wherein the Cas comprises a helical domain 2 truncation.

183. An engineered, programmable, non-naturally occurring CRISPR-Cas system

comprising a Cas protein and one or more guide RNAs that target the genomic loci of DNA

molecules encoding one or more gene products in a cell and the Cas protein cleaves the genomic

loci of the DNA molecules encoding the one or more gene products, whereby expression of the

one or more gene products is altered; and, wherein the Cas protein and the guide RNAs do not

naturally occur together, wherein the Cas comprises a helical domain 2 truncation.

184. The system of claim 182 or 183, wherein the expression of two or more gene

products is altered.

185. The system of any of claims 182 to 183, wherein the system further comprises

one or more N S(s)

86. The system of any of claims 182 to 85, wherein the guide RNAs comprise a

guide sequence fused to a tracr sequence.

87. The system of any of claims 82-186, wherein the cell is a eukaryotic cel l

88. The system of claim 87, wherein the eukaryotic cell is a mammalian cell.

89. The system of claim 88, wherein the mammalian cell is a human cell.

0 The system of any of claims 182-189, wherein the CRISPR-Cas system is a Type

II CRISPR-Cas system.

191. The system of any of claims 182-190, wherein the Cas protein is a Cas9 protein.



192. The system of any of claims 182- 91, wherein the Cas protein is codon optimized

for expression in a eukaryotic ceil.

193. The system of any of claims 82- 92, wherein the expression of the gene product

is decreased.

194. The system of any of claims 182-193, wherein the gene product is a protein.

195. The system of any of claims 182-194, wherein the system is introduced into the

cell by a delivery system comprising viral particles, liposomes, electro poraiion, microinjection or

conjugation.

196. A or -naturally occurring or engineered composition comprising a vector system

comprising one or ore vectors comprising

a first regulatory element operabiy linked to a CRISPR -Cas system chimeric RN A

(chiRNA) polynucleotide sequence, wherei the polynucleotide sequence comprises

(a) a guide sequence capable of hybridizing to a target sequence in a eukaryotic cell,

(b a tracr mate sequence, and

(c) a tracr sequence, and

. a second regulatory element operabiy linked to an enzyme-coding sequence encoding

a CRISPR enzyme comprising at least one or more nuclear localization sequences (NLSs) in the

proximity of a terminus of the CR SPR enzyme,

wherein (a), (b) and (c) are arranged in a to 3' orientation,

wherein components and I are located on t e same or different vectors of the system,

wherein when transcribed, the tracr mate sequence hybridizes to the tracr sequence and

the guide sequence directs sequence-specific binding of a CRISPR complex to the target

sequence,

wherein the CR SPR complex comprises the CRISPR enzyme complexed with (1) the

guide sequence that is hybridized to the target sequence, and (2) the iracr mate sequence that is

hybridized to the racr sequence,

wherein the CRISPR enzyme comprises one or more mutations in a catalytic domain

thereby rendering the CRISPR enzyme to a nickasc that cleaves a single DNA strand,

wherein the chimeric RNA p l nu otide sequence comprises two or more hairpins, and



wherein the Cas comprises a helical domain 2 truncation.

197. The composition of claim 196, wherein multiple c iRNA polynucleotide

sequences are used, to provide a multiplexed sys tem .

98. A multiplexed CRISPR enzyme system, wherein the system comprises a vector

system comprising one or more vectors comprising

. a first regulatory element operab!y linked to a CRISP ~Cas system chimeric R A

(chiRNA) polynucleotide sequence, wherein the polynucleotide sequence comprises

(a) a guide sequence capable of hybridizing to a target sequence in a eukaryoiio cell,

b ) a iracr mate sequence, and

(c) a tra r sequence, and

a second regulatory element operably linked to an enzyme-coding sequence encoding

a CRJSPR enzyme comprising at least one or mor nuclear localization sequences (NLSs) in the

proximity of a terminus of the CRISPR enzyme,

wherein (a), (b) and (c) are arranged in a 5' to 3 orientation,

wherein components and are located on the same or different vectors of the system,

wherein when transcribed, the tr r mate sequence hybridizes to the tr r sequence and

the guide sequence directs sequence-specific binding of a CRISPR complex to the target

sequence,

wherein the CRISPR complex comprises the CRISPR enzyme compiexed with (I) the

guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence

wherein the CRISPR enzyme comprises one or more mutations in a catalytic domain

thereby rendering the CRISPR enzyme to a nickase that cleaves a single DNA strand

wherein the chiRN A polynucleotide sequence comprises two or more hairpins,

wherein m the multiplexed system multiple chiRNA polynucleotide sequences are used,

and

wherein the Cas comprises a helical domain 2 truncation.

199. The composition or system of claim 6, 197 or 198, wherein the first regulatory

element is a polymerase III promoter.



200. The composition or system of any preceding claim, wherein the second regulatory

element is a polymerase II promoter.

201 . The composition or system of any preceding claim, wherein the CR ISPR enzyme

comprises one or more NLSs of sufficient strength to drive accumulation of said CRISPR

enzyme in a detectable amount in the nucleus of a eukaryotic cell .

202. The composition or system of any preceding claim, wherein the tracr sequence

exhibits at least 50% of sequence complementarity along the length of the tracr mate sequence

when optimally aligned.

203. The co position or system of any preceding claim, wherein the CRJSPR. enzyme

is a type 11 CRISPR system enzyme.

204. The composition or system of any preceding claim, wherein the CRJSPR enzyme

is a Cas9 enzyme.

205. The composition or system of a y preceding claim, wherein the CRISPR enzyme

codon-optimized for expression in a eukaryotic cell.

206. The composition or system of any preceding claim, wherein the guide sequence is

at least 15 nucleotides in length.

207. The composition or system of any preceding claim, wherein the chimeric RNA

polynucleotide sequence comprises two, three, four or five hairpins.

208. The composition or system of any preceding claim, wherein the catalytic domain

is selected from the group comprising RuvC RuvC , RuvCIII or TN domain.

209. The composition or system of any preceding claim, wherein the CRJSPR enzyme

comprises a mutation in a residue selected from the group consisting of D10, E762, H840, N854,

N863, or D986 of SpCas9, or corresponding residues i other CRISPR enzymes or N580

according to SaCas9 protein.



2 . A non-naturaliy occurring or engineered composition comprising a vector system

comprising o e or more vectors comprising

I . a first regulatory element operabiy linked to

(a) a guide sequence capable of hybridizing to a target sequence i a eu aryot c cei , am

(b a tracr mate sequence,

. a second regulatory element operabiy linked to an enzyme-coding sequence encoding

a CIIISPR enzyme comprising a least one or more nuclear localization sequences (NLSs) in the

proximity of terminus of the CRISPR enzyme, and

Ι a third regulatory element operabiy linked to a tracr sequence.

wherein components an HI are located on the same or different vectors of the

system,

wherein when transcribed, the tracr mate sequence hybridizes to the tracr sequence and

the guide sequence directs sequence-specific binding of a CRISPR complex to the target

sequence,

wherein the CRISPR complex comprises the CRISPR enzyme complexed with (1) the

guide sequence that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence, and

wherein the CRISPR enzyme comprises one or more mutations in a catalytic domain

thereby rendering the CRISPR enzyme to a nickase that cleaves a single DNA strand, and

wherein the Cas comprises a helical domain 2 truncation

2 . The composition of claim 210, wherein multiple guide sequences and a single

tracr sequence are used, to provide multiplexed system

2 2. A multiplexed CRISPR enzyme system, wherein the system comprises a vector

system comprising one or more vectors comprising

I a first regulatory element operabiy linked to

(a) a guide seq uence capable of hybridizing to a target sequence in a eukaryotic ce l, and

(b) a tracr mate sequence,

II. second regulatory element operabiy linked to an enzyme-coding sequence encoding

a CRISPR enzyme comprising at least one or more nuclear localization sequences (NLSs) in the

proximity of a terminus of the CRISPR enzyme, and



ML a third regulatory element operabiy linked to a tracr sequence,

wherein components , I I and HI are located on the sa e or different vectors of the

system

wherem whe transcribed, the tracr mate sequence hybridizes to the tracr sequence and

the guide sequence directs sequence-specific binding of CRISPR complex to the target

sequence,

wherein the CRISPR complex comprises the CRISPR e zyme cornplexed with (1) the

guide sequersce that is hybridized to the target sequence, and (2) the tracr mate sequence that is

hybridized to the tracr sequence

wherein the CRISPR enzyme comprises one or more mutations in a catalytic domain

thereby rendering the CR SPR enzyme to a nickase thai cleaves a single DNA strand,

wherein in the multiplexed system multiple guide sequences and a single tracr sequence

used, and

wherein the Cas comprises a helical domain 2 truncation.

2 3. The composition or system of any of claims 210 to 212, wherein the first

regulatory element is a polymerase III promoter

214. The composition or system of any of claims 210 to 213, wherein the second

regulatory element is a polymerase promoter.

215. The composition or system of any of claims 210 to 214, wherein the third

regulatory element is a polymerase III promoter.

216. The composition or system of any of claims 210 to 215, wherein the CRISPR

enzyme comprises one or more NLSs of sufficient strength to drive accumulation of said

CRISPR enzy e in a detectable amount in the nucleus of a eukaryotic cell .

217. The composition or system of any of claims 156 to 162, wherein the tracr

sequence exhibits at least 50% of sequence complementarity along the length of the tracr mate

sequence when optimally aligned.



218. The composition o system of any of claims 210 to 217, wherein the CRISPR

e zyme is a type I CRISPR system enzyme.

219. The composition or system of any of claims 210 to 218, wherein the CRISPR

enzyme is a Cas9 enzyme.

220. The composition or system of any of claims 210 to 2 19 wherein the CRISPR

enzyme codo op mized for expression n a eukaryotic cell.

221. The composition or system of any of claims 210 to 220, wherein the guide

sequence is at least 5 nucleotides in length.

222. The composition or system of any of claims 210 to 221, wherein the catalytic

domain is selected from the group comprising R vC , RuvC!i, Ru I or ΓΝ Η domain.

223. The composition or system of any of claims 210 to 222, wherein the CRISP

enzyme comprises a mutation i a residue selected from the group consisting of D10, E762,

H840, N854, N863 or D986 of SpCas9, or corresponding residues in other CRISPR enzymes or

N580 according to SaCas9 protein

224. A eukaryotic host cell comprising the composition of any of the preceding claims.

225. An organism comprising the eukaryotic host cell of claim 224.

226. A non-human organism comprising the eukaryotic host cell of claim 224.

227. A kit comprising the composition or system of any of claims 1 to 226 and

instructions for using said kit.

228. A method of altering the expression of a genomic locus of interest in a eukaryotic

cell comprising

contacting the genomic locus with the composition or system of any of claims 14 to 170,

determining if the expression of the genomic locus has been altered. And

wherein the Cas comprises a helical domain 2 truncation.



229. A method of altering expression of one or more gene products comprising

introducing into a eukaryotic cell containing and expressing DNA molecules encoding the one or

more gene products an engineered non-naturaliy occurring vector system comprising one or

more vectors comprising:

a) a first regulator}' element operably linked to one or more Clustered Regularly

Interspaced Short Palindromic Repeats (CRISPR)- CRISPR associated (Cas) system guide RNAs

that hybridize with target sequences in genomic loci of the DNA molecules encoding the one or

more gene products,

b) a second regulatory element operably linked to a Type-II Cas9 protein,

wherein components (a) an (b) are located on same or different vectors of the system,

whereby the guide RNAs target the genomic loci of the DNA molecules encoding the one

or more gene products and the Cas9 protein cleaves the genomic loci of the DNA molecules

encoding the one or more gene products, whereby expression of the one or more gene products is

altered; and, wherein the Cas9 protein and the guide RNAs do not naturally occur together, and

wherein the Cas comprises a helical domain 2 truncation.

230. The method of claim 229, wherein the expression of two or more gene products is

altered.

231. The method of claim 229 or 230, wherein the vectors of the system further

comprise one or more nuclear localization signal(s) (NLS(s)).

232. The method of any one of claims 229-231, wherein the guide RNAs comprise a

guide sequence fused to a tracr sequence.

233. The method of claim 229-232, wherein the Cas9 protein is codon optimized for

expression in the eukaryotic cell.

234. The method of claim 229-233, wherein the eukaryotic cell is a mammalian or

human ce l.

235. The method of claim 229, wherein the expression of one or more gene products is

decreased.



236. An engineered, non-naturally occurring vector system comprising one or more

vectors comprising:

a) a first regulatory element operably linked to one or more CRISPR-Cas system guide

RNAs that hybridize with target sequences in genomic loci of DNA molecules encoding one or

more gene products,

b ) a second regulatory element operably linked to a Type Cas9 protein,

wherein components (a) and (b) are located on same or different vectors of the system,

whereby the guide RNAs target the genomic loci of the DNA molecules encoding the one

or more gene products in a eukaryotic cell and the Cas9 protein cleaves the genomic loci of the

DN A mol ecules encoding the one or more gene products, whereby expression of the one or more

gene products is altered; and, wherein the Cas9 protein and the guide RNAs do not naturally

occur together, and

wherein the Cas comprises a helical domain 2 truncation.

237. The vector system of claim 236, wherein the expression of two or more gene

products is altered.

238. The vector system of claim 236 or 237, wherein the vectors of the system further

comprise one or more NLS(s).

239. The vector system of claim 236, 237 or 238, wherein the guide RNAs comprise a

guide sequence fused to a tracr sequence.

240. The vector system of claim 236, 237, 238 or 239, wherein the Cas9 protein is

codon optimized for expression in the eukaryotic cell.

24 . The vector system of claim 236, 237, 238, 239 or 240, wherein the eukaryotic cell

is a mammalian or human cell.

242. The vector system of any one of claims 236 to 241, wherein the expression of one

or more gene products is decreased.

243. An engineered, programmable, non-naturally occurring Type II CRISPR-Cas

system comprising a Cas9 protein and one or more guide RNAs that target the genomic loci of



DNA molecules encoding one o more gene products in a eukaryotic ce l and the Cas9 protein

cleaves the genomic loci of the DNA molecules encoding the one or more gene products,

whereby expression of the one or more gene products is altered; wherein the Cas9 protein and

the guide NAs do not naturally occur together, and wherein the Cas comprises a helical domain

2 truncation.

244. The CRISPR-Cas system of claim 243, wherein the expression of two or more

gene products is altered.

245. The CRISPR-Cas system of claim 243 or 244, wherein the CRISPR-Cas system

further comprises one or more NLS(s).

246. The CRISPR-Cas system of claim 243, 244 or 245, wherein the guide RNAs

comprise a guide sequence fused to a tracr sequence.

247. The CRISPR-Cas system of claim 243, 244 or 245, wherein the Cas9 protein is

codon optimized for expression in the eukaryotic cell

248. The CRISPR-Cas system of any one of claims 243-247, wherein the eukaryotic

cell is a mammalian or human cell.

249. The composition, method or use of any of the preceding claims wherein the

helical domain 2 truncation is substituted with one or more sets of flexible glycine-serine

(GlyGlyGlySer) or rigid alpha-helical linkers (Ala(GiuAlaAlaAlaLys)Ala) in groups of 3, 6, 9,

or 12 repeats to replace helical domain 2 for potential structural stabilization and/or aiding of

retaining Cas9:sgRNA specificity.

250. The composition, method or use of any of the preceding claims wherein the Cas is

an SpCas.

25 . The composition, method or use of claim 207 wherein the SpCas is an SpCas9.

252. A non-natural!y occurring CRISPR enzyme wherein the HD2 domain has been

truncated.253. The CRISPR enzyme of claim 252 comprising a Cas9.



254. The CRISPR enzyme of claim 253 wherein the Cas9 comprises an Sp Cas9.

255. The CRISPR enzyme of claim 253 wherein the Cas9 comprises an Sa Cas9.

256. The CRISPR enzyme of any one of claims 252 to 255 wherein the truncation is

replacement of the HD2 domain

257. The CRISPR enzyme of claim 256 wherein the truncation is replacement of the

HD2 domain with a linker.

258. The CRISPR enzyme of claim 257 wherein the linker is a flexible linker.

259. The CRISPR enzyme of claim 258 wherein the flexible linker comprises a GlySer

linker.

260. A composition, method, system, or use of any of the preceding claims wherein the

CRI SPR enzyme is as in any one of claims 252 to 259.

261. A chimeric 3-component CRISPR enzyme comprising N ' and C terminal

components from a first CRISPR enzyme, and an internal component from a second CRISPR

enzyme, the second CRISPR enzyme being an ortholog of the first CRISPR enzyme.

262. The CRISPR enzyme of claim 2 wherein the first and second CRISPR enzymes

each comprise a Cas9.

263. The CRISPR enzyme of claim 262 wherein the first or second Cas9 comprises an

Sp Cas9.

264. The CRISPR enzyme of claim 262 wherein the first or second Cas9 comprises an

Sa Cas9.

265. The CR ISPR enzyme of claim 262 wherein the first or second Cas9 comprises an

St Cas9.

266. The CRISPR enzyme of claims 265 wherein the St Cas9 comprises an St3 Cas9.



267. The CRISPR enzyme of any one of claims 261 to 266 wherein an internal

component from the first CRISPR enzyme is replaced by an internal component from the second

CRISPR enzyme, said internal components being the same or different.

268. The CRISPR enzyme of any one of claims 261 to 267 wherein the second

CRISPR enzyme is an Sa CRISPR enzyme.

269. The CRISPR enzyme of any one of ciaims 26 to 267 wherein the second

CRISPR enzyme is an St CRISPR enzyme

270. The CRISPR enzyme of claim 269 wherein the St CRISPR enzyme is an St3

CRISPR enzyme.

2 . A composition, method, system, or use of any of the preceding ciaims wherein the

CRISPR enzyme is as in any one of claims 261 to 270.
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