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Motivation

* Phytophthora Science paper [Tyler et al., 2006]

e ...Comparison of the [P. sojae and P. ramorum]
genomes reveals a rapid expansion and
diversification of many protein families associated
with plant infection such as hydrolases, ABC
transporters, protein toxins, proteinase inhibitors,
and, in particular, a superfamily of 700 proteins with
similarity to known oomycete avirulence genes.



The concept of family

A group where members share one or more
characteristics

* In biology: usually descent or function
e Examples



The family felidae




Oomycota

Kingdom: Chromalveolata
Phylum: Heterokontophyta
Class: Oomycota

Orders (& families)

Lagenidiales

— Lagenidiaceae
— Olpidiosidaceae

— Sirolpidiaceae
Leptomitales

— Leptomitaceae
Peronosporales

— Albuginaceae
— Peronosporaceae

—  Pythiaceae
Rhipidiales \

—  Rhipidaceae Phytophthora
Saprolegniales

—  Ectrogellaceae

— Haliphthoraceae
— Leptolegniellaceae
— Saprolegniaceae

Thraustochytriales
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Family by function

e The “family” of all effector proteins found in
the phytophthora genus

e Members in general do not share an ancestor
e Function is ill-defined in this case



Protein families

e Shared characteristic: common ancestor

 The concept of phylogeny is closely associated
with that of family
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2-isopropylmalate synthase (leucine biosynthesis)
94 | Nostoc sp. PCC 7120

83

Cyanidioschyzon merolae

99 100 — Phytophthora sojae {—————
L Phytophthora ramorum
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Tyler et al., Science, 2006
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Family (or grouping) by function

* A controlled vocabulary is necessary
 Gene Ontology



Protein families by homology

e Aulal
— Important concepts
— How to build a protein family

— Protein family resources

e Aula 2
— Phylogeny



Homology

Two genes that share an ancestor are said to
be homologous

Often (but wrongly) used with the sense of
“similar”

Similarity does not necessarily mean
homology!

Two kinds of homologous genes
— Orthologs and paralogs



Orthologs

© speciation
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Paralogs ©

(@)N()

Figure by C. Lasher

23 August 2012 JC Setubal

15



Protein family

e Operational definitions

— Two proteins are in the same family if their genes
are homologous

¢ Or

— Two proteins are in the same family if their genes
are orthologous

 Will abuse language and mention homologous
genes and homologous proteins



In-paralogs
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Homology and function

We would like orthologous proteins to have
the same function

This is generally but not always the case

Paralagous genes are more prone to develop
new functions

— Neo-functionalization
In practice

— Protein family: homology and shared function
— Superfamilies and subfamilies



Phylogenetic tree of the WHAMM proteins
Kollmar et al. BMC Research Notes 2012 5:88 do0i:10.1186/1756-0500-5-88



Audiences for this lecture

1. You have a sequence and you want to build
its family

2. You want to explore and use existing protein
family resources for families you are
interested in

3. You have a new genome and you want to
place all of its genes into their families



Audience 1

You have a sequence and
you want to build its family



How to build a family

e Given a protein sequence
— Determine other members
— Create multiple alignment
— Create family signature
— Create model (Hidden Markov model)



Pipeline

Input sequence

NR (NCBI)

HMM

X

curation

phylogeny

|

Multiple alignment

curation

Family signature

Family profile




Problems & Tools

BLAST

— Max e-value and/or minimum identity

— Minimum coverage
e 80% query, 80% subject

PSI-BLAST

Multiple Alignment
— Aula 2

HMM

— Use Pfam package

If you don’t know what you’re doing, don’t try this at
home! ©



Comparacao de sequencias

Similaridade “suficiente” - mesma funcao
O que é similaridade?

O que é “suficiente”?

Google das sequencias: BLAST

Basic Local Alignment Search Tool

Altschul et al., 1990, 1997

No ano 2000 ja tinham mais de 13.000
citacoes



o ]
ﬂ BLAST

Home  Recent Results  Saved Strategies  Help

» NCBI/ BLAST! blastp suite Align Sequences Protein BLAST

blastn blastp blagtx | tblastn | tblastx |

Enter Query Sequence

BLASTP programs search protein subjects using a protein query. more..

Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
From
To
Or, upload file :
: rowse_ | &
Job Title 5
Enter a descriptive title for your BLAST search &
Align two or more sequences &
Enter Subject Sequence
Enter accession number, gi, or FASTA sequence & Clear Subject subrange &)
Iil From
To

Or, upload file 9

Program Selection

Algorithm @ blastp (protein-protein BLAST)
Choose a BLAST algorithm &




»1cl| 35099 ¢
Length=449%9

Score =

Query
Sbjct
Query
Sbjct
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Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbjct
Query
Sbict
Query
Sbict
Query
Sbjct

21
23
g1
76
141
120
201

259
2410
3149
300
374
360
4349
420
45949
430

604 bits ([1558),
Identities = 301/499 (60%),

DARCSERAGDESAMMHADATLFERF SARLER OV GFEVYASWFARLELHTVSESVVRFIVETT
A CE ++ LF+ 5S++L+ Ve +VILSWE BLE +WV5 ++V +VEI
CARCLETTCEE——————- LEENVSSELEDVESOVIASWFRLEFRSVSHNIVY LSVETH

EIHEWIHHRYHDLITSLHQSEDPDULHUEILURSASRFURPAQTEERAQFHQEUEAAPRN
FLE+WI NEY+D IT L @ + WVEI+VESAE+ + P++T

FLEAWIENRYIDTITELFQESISSIQEVEIIVRESAL——-IMPSETS————————————— S

ESFIPSQSATAPAROPMAROATIROGGSGFLFGSFLOTRFTFOT FVEGSSHEVALARRKT
3 1I +t2 F + F+FGSFLCH++F F F+EG SHEVALARR T
SSATARTTAKPRIINTGEI ST IQGERS INFVEGSFLDSEFVESNFIEGPSNEVALADRHT

IAEAGRGR-—-VEFNPLFIHAGVGLGKTHLLATANAA T DSFENPRVVY LTAEY FMWEFAT
IZE + + VRFNPLFIHR VGLGETHLLQATANAAT N BVWYLTREYFMWEFAT
IAEENSSSCTVRFNPLF IHASVGLGETHLLA TANAA TREQNNLEVVY LTAEY FMWEFAT

ATRONDALTLEDTLENIDLLYVIDCMOFLOGEMI QHEFCHLLNMLLD SAK WV WVALDRAPW
ATRDN AL ED LENIDLLA4IDCMQFLOGE+IQHEFCHLLN LLDSLEQ+Y ALDE P
ATRONYATNFEDCLENIDLLLIDOMOFLOGELIQHEFCHLLN STLLDSAKQ I VARADREES

ELESLDPFEVRESELGEMRTEIEGFDY DMEYEMLNERMGSARQDDEPSFEISDEILTHVAKS
ELESLD B+RE3BLQGE+A+ + O +ME +L E+ A++D+F IS+EIL VA++
ELESLDSRIRSELYGEVAVELGAHDIEMELT ILENRLEMAKEDN PR LY ISEETLORVAQT

VIASGRELEGAFNIMFRRSFEFNLSVDEVDELLSHLVGSGEAKEVREIEDIQRIVARHYN
VI SGEELHZAFHMQL+FER SFEF L++ WDELLSHLV +5E E++RIEDIQR+V+H+HHYN
VITSGRELDGAFNQLVFENSFEFVLT IKMVDELLSHLVSAGETKEIRIEDIEMVIEHYN

VSRELVSNRRTEVIVEEFRQIAMY LAKMLTPRSFPFEIGRRFGEGRDHT TVLHAVRETIEDLT
+5F +L+5SHER B IV+ERQIAMYL+E++TPFRESFFEIGEEFG EDHTTVLHAVEEIE +
ISRETOLLSHERVET IVREFRQIAMY LI IMT FRSFFEIGRRFGORDHT TWLHAVEKTEKSM

SGOTELGHEVELLERLINE 517
CT + EVELLERLI+E
EELDTVIEEEVELLERLISE 438

Expect = 0.0, Method: Compositiconal matrix adjust.
Pozitives = 3657499 (73%), Gapa = 257499 (5%)
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Plot of Icl[35097 vs 35099 &
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t (499 letters)

Query ID Icl|78035
Description t
Molecule type amino acid
Query Length 499

Buscando no GenBank

Database Name
Description

Program

Other reports: & Search Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment

(=) Graphic Summary

{(=)Show Conserved Domains

Query seq.
Specific hits
Superfanilies

Hulti-domains

nr
All non-redundant GenBank CDS translations+PDB+SwissProt+
environmental samples from WGS projects

BLASTP 2.2.26+ B Citation

Putative conserved domains have been detected, click on the image below for detailed results.

25 F00

1 = 150 2z
——— ' E——

r) 450 499

Drnafdl box-binding interface b &l (1Y

Bac_Dnaf_C
( P—loop_NTPase superfamily ) Bac_Dnaf_t superfamily

Distribution of 100 Blast Hits on the Query Sequence &

|M0use over to see the defline, click to show alignments

Color key for alighment scores

<40 40-50 80-200 *=200

Query —
1 90 130 270 360 450




EDescriptions

Lista de hits

Legend for links to other resources: [0 unigene [A ceo [E Gene B structure [ Map Viewer B PubChem BinAssay

Sequences producing significant alignments:

Accession Description | Max score Total score | Query coverage |_L E value Max ident |
¥P_004052317.1  chromosome replication initiator DnaA [Candidatus Liberibacter solanacearum 785 785 99% 0.0 76%
¥P 003065040.1  dnah gene product [Candidatus Liberibacter asiaticus str. psy62] >=gb|ACT57 755 755 99% 0.0 76%
¥P_002543175.1  chromosomal replication initiation protein [Agrobacterium radiobacter K84] >c 515 615 97% 0.0 61%
YP 765982.1 dnaA gene product [Rhizobium leguminosarum bv. viciae 3841] >s5p|Q1MMD6. 813 613 93% 0.0 63%
YP 001576569.1  chromosomal replication initiation protein [Rhizobium etli CIAT 652] >gb|ACEE 612 612 93% 0.0 63%
¥P 002973852.1  dnaA gene product [Rhizobium leguminosarum bv. trifolii WSM1325] =gb|ACS. 812 612 93% 0.0 63%
YP 467907.1 chromosomal replication initiation protein [Rhizobium etli CFN 42] =gb|ABCS89: 611 611 893% 0.0 63%
YP_002278530.1  dnaA gene product [Rhizobium leguminosarum bv. trifoli WSM2304] =gb|ACIE 508 6508 93% 0.0 64%
EGPS58677.1 chromosomal replication initiation protein [Agrobacterium tumefaciens F2] 507 607 95% 0.0 61%
EHS51424.1 Chromosomal replication initiator protein dnaA [Rhizobium sp. PDO1-076] 605 605 34% 0.0 62%
EHHO8270.1 chromosomal replication initiation protein [Agrobacterium tumefaciens CCNW( 500 600 93% 0.0 62%
¥P 002548273.1  chromosomal replication initiation protein [Agrobacterium vitis S4] >gb|ACM3 801 601 94% 0.0 61%
NP _353356.2 chromosomal replication initiation protein [Agrobacterium tumefaciens str. C5 598 598 95% 0.0 60%
ZP 08526429.1 chromosomal replication initiation protein [Agrobacterium sp. ATCC 31749] >« 595 93% 0.0 61%
¥P 004277622.1  chromosome replication initiator DnaA [Agrobacterium sp. H13-3] =gb|ADYG3 593 93% 0.0 61%
¥P 001325697.1  dnaA gene product [Sinorhizobium medicae WSM419] =gb|ABRS8862.1]| chrol 590 93% 0.0 63%
ZP 02164856.1 chromosomal replication initiation protein [Hoeflea phototrophica DFL-43] =gt 578 578 93% 0.0 61%
ZP 05929413.1 chromosomal replication initiator protein dnaA [Brucella abortus bv. 3 str. Tul 578 578 93% 0.0 60%
PB35890.3 RecMame: Full=Chromosomal replication initiator protein DnaA 573 93% 0.0 62%
NP 38 1 chromosomal replication initiation protein [Sinorhizobium meliloti 1021] =ref|Y 574 93% 0.0 62%
AAADE258.1 dnaA [Sinorhizobium meliloti] =gb|AAA91097.1| dnak [Sinorhizobium meliloti] 574 93% 0.0 62%
¥P 001608612.1  dnah gene product [Bartonella tribocorum CIP 105476] =emb|CAKO0617.1]| ¢ 573 573 92% 0.0 59%
AFL48605.1 chromosomal replication initiator protein DnaA [Sinorhizobium fredii USDA 257 571 571 93% 0.0 629%
YP 004547380.1  ynnamed protein product [Sinorhizobium meliloti AK83] =gb|AEG51776.1| Chr 573 573 93% 0.0 62%
¥P 002524558.1  chromosomal replication initiation protein [Sinorhizobium fredii NGR234] >gb| £ 571 571 893% 0.0 62%
CBI78638.1 chromosomal replication initiator protein DnaA [Bartonella sp. AR 15-3] 572 572 92% 0.0 60%
¥P 002971177.1  chromosomal replication initiator protein DnaA [Bartonella grahamii as4aup] > 571 571 92% 0.0 60%
7B 102371861 rhramnaenmal renlicatinn initiatinn aratein nartial TNitratiredictar aanihindam SR SA9 a7% .0 S6%

olomoelo EEEEIE]E]E]E]%



Outros tipos de analise

* Alinhamento multiplo

RET . humar ELVAVCTVHAGAR-EEVYMYPFPVTYYDEDDSAPTFPAGYDTASAVVE FKRKEDTWVATL
RET.chimponzee  ELVAVCTVHAGAR-EEVVMVPFPYTVYDEDDSAPTFPAGYDTASAVVE FKRKEDTVVATL
RET . baboaon ELVAVCTVHAGAR - EEVVMVPFPVTVYDEDDSAPTFPAGVDTASAVVE FKRKEDTWVATL
RET.mouse VLEALCIVAGPGANKE TVTLSFPVTYYDEDDSAPTFSGOVOTASAVVE FKRKEGTWVATL
RET.rat VLEAECAVAGPGANKEKVAVSFPYTYVYDEDDSPPTFSGGVGTASAVVE FKRKEGTWVATL
RET. com ELVAACTVRVGAR-EEEVMYFFRYTVYDEDDSAPTFLGOVDSASAVVE FKRKEQTWVATL
RET.pig ELVAACTVRVGAR-EEEVMYPFPYTVYDEDDCAPTFLGGIDTASAVVE FKRKEGTYVATL
RET.cat ELVAACTVRVGARKEEVVMYPFPYTVYDEDDSAPTFLGGIDTASAVVE FKRKEGTVVAKT
RET.dog ELVAACTVRVGARKEEVVMYPFPYTVYDEDDSAPTFLGGFOTASAVVE FKRKEGTVVATI
RET.chicken ELIAKCTVREGFR-EMEVEVPFLVYNYLDEDDSPPFLPNGTDTADAVVEFNRKEGTVLATL
RET. Fugu RLLLVCTVRTETY-ITKVETSLOVFYDDEDDNAP - YLNGTOTADIVISFNRTVGGSFGTL
RET.zebrafish HLOIVCMVRTERN-LEEVFRSLHVNIYDEDDNSP-YWNGTOTEDVLVE FDRSEGTWFGTL

- LN L . L + LA L I. L I . ::Jl_l_ . I

241 300

 Construcao de arvore filogenética

e Construcao de uma assinatura de uma familia
— Modelo oculto de Markov (HMM)

* Predicao de estrutura

PNAS June 21, 2005 vol. 102 no. 25 8949-8954




Issues

 Two proteins may share a domain and be

unrelated
— BLAST false positives

 Multiple domain architectures

http://en.wikipedia.org/wiki/File:1pkn.png

Pyruvate kinase




HMM

 They capture what is ‘essential’ to define the
family

http://compbio.soe.ucsc.edu/ismb99.handouts/KK185FP.html



Audience 2

You want to explore and use
existing protein family
resources for families you are
interested in



Protein family resources
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RANTHER
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Clusters of orthologous groups (COG, KOG, eggNOG)

KEGG orthologs




wellcome trust
~ Sanger HOME | SEARCH | BROWSE | FTP | HELP | ABOUT
. ]

institute

Pfam 26.0 (November 2011, 13672 families)

The Pfam database is a large collection of protein families, each represented by multiple sequence
alignments and hidden Markov models (HMMs). More...

QUICK LINKS YOU CAN FIND DATA IN PFAM IN VARIOUS WAYS...

P‘Q m SEQUENCE SEARCH Analyze your protein sequence for Pfam matches

VIEW A PFAM FAMILY View Pfam family annotation and alignments
keyword search @
VIEW A CLAN See groups of related families

VIEW A SEQUENCE Look at the domain organisation of a protein sequence
VIEW A STRUCTURE Find the domains on a PDB structure
KEYWORD SEARCH Query Pfam by keywords

JUMP TO |Enteranram|==isiunurl[] @

Enter any type of accession or ID to jump to the page for & Pfam family or
clan, UniProt sequence, PDB structure, etc.

Or view the help pages for more information

Recent Pfam blog® posts EHide th

Does my family of interest have a determined 3D protein structure? i (posted 5 May 2012)

Two related questions that we are often asked via the Pfam helpdesk is "Which families have a known
three-dimensional structure?’ and "Why is a particular a PDB structure not found in Pfam’. You may thir
that there are obvious answers to these questions - but as with many things in life the answer is not

[...]

TreaFam ic hack with A new relaace 117 foectad =7 March =04 =%



wellcome t
S13aNn

rust

ger

Query by accession

HOME | SEARCH | BROWSE | FTP | HELP | ABOUT Il ‘nm

[e—rp— ;3

Protein: PDK1_HUMAN (Q15118) - i & NS %

1 architecture 1 seguence 0 interactions 1 species 2 structures

ESI"I‘II‘I‘IEII’Y

Summary

Features

Sequence

Structures

TreeFam

Jump to...

enter ID/acc @

PDK1_HUMAN

This is the summary of UniProt entry PDK1 HUMANCR (Q151180F).

Description: [Pyruvate dehydrogenase [lipoamide]] kinase isozyme 1, mitochondrial EC=2.7.11.2

View Pfam proteome data.
Length: 436 amino acids

Please note: when we start each new Pfam data release, we take a copy of the UniProt sequence database. This snapshot of UniProt forms the basis of the overview that you see here. It is important to note
that, although some UniProt entries may be removed after 2 Pfam release, these entries will not be removed from Pfam until the next Pfam data release.

Pfam domains

This image shows the arrangement of the Pfam domains that we found on this sequence. Clicking on a domain will take you to the page describing that Pfam entry. The table below gives
the domain boundaries for each of the domains.

"4

sig_p 1 21
low_complexity 2 41
Pfam A BCDHK Adom3 53 221
Pfam A HATPase c 268 392

Comments or questions on the site? Send 2 mail to pfam-help@sanger.ac.uk. Cur cookie policy.
The Wellcome Trust




Query by sequence search

institute heyword search |5

4 wellcome trust
\:‘ Sanger HOME | SEARCH | BROWSE | FTP | HELP | ABOUT om
.

Sequence search results
Show the detailed description of this results page.
We found 2 Pfam-A matches to your search sequence (1 significant and 1 insignificant). You did not choose to search for Pfam-B matches.

-Mla!rmemasegﬂg

Show the search options and sequence that you submitted.
Return to the search form to look for Pfam domains on a new sequence.

Significant Pfam-A Matches

Show or hide all alignments.

154.3 3e-45

Ala racemase N Alanine racemase, N-terminal domain Domain CLDO36 228

Insignificant Pfam-A Matches
Show or hide all alignments.

it Descrintion Entry | o, | Envelope |  Alignment [  umM | gt e value —— Show/hide
95 172 a7 160 10 54 10.5 0.55 [ show ]

ATP-cone ATP cone domain Domain

Comments or questions on the site? Send 2 mail to pfam-help@sanger.ac.uk. Our cookie policy.
The Wellcome Trust



PANTHER

Classification System

, LOGN REGSTER  CONTACTUS  HELP
m Genes and orthologs | Trees and HMM= | Pathways m Workspace

KEYWORD SEARCH

Quick links

All

hd m

Whole genome function

What can ldo on ;
the PANTHER site o

Guide to getting started

views SEQUENCE SEARCH :
Gene expression tools Enter 3 protein sequence: Hews
cSNP tools : - (March 15, 2012)

Upload multiple gene IDs

Community Curation

My Workspace

HWM scoring :
- Sequence query limits: Protein - S0kb

Submit

The PANTHER (Protein AMalysis THrough Evolutionary Relationships)
Clas=sification System iz a unigue resource that classifies genes by
their functions, using published scientific experimental evidence and
) evolutionary relationships to predict function even in the absence of
Enter your Email: o direct experimental evidence. Proteins are classified by expert

| biologists according to:

Downloads
Genome statistics

Site map

Newsletter
subscription

» Gene families and subfamilies, including annotated phylogenetic
frees

» Gene Ontology classes: molecular function, biological process,
cellular compaonent

» PANTHER Protein Classes
» Pathways, including diagrams

Subscribe B

FANTHER is part of the Gene Ontology Reference Genome Froject.

PAMTHER is supported by a research grant from the Mational Institute of
General Medical Sciences [grant GMO81084] and maintained by the
Thomas lab at the University of Southern California.

About Contact Us System Reguirements Privacy Policy
& Copyright 2010 Paul Thomas All Rights Reserved,

Disclaimer

- PANTHER 7.2 is released.

© Click for additional info.

: Publications

- How to cite PANTHER

: "PANTHER version 7:
improved phyvlogenetic

: trees, orthologs and
collaboration with the Gene
* Dntology Consortium.” Ki

- etal

"Applications for protein

: seguence-function
evolution data:

. mEMAJprotein expression
analysiz and coding SNP
scoring tools.” Thomas, et
©oal

"PAMNTHER: a library of
: protein families and
subfamilies indexed by
: function.” Thomas, et al.




Search
PANTHER families -
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PANTHER HMM SEQUENCE SCORING RESULTS @

The top scoring HMM is reported, along with the E-value (the number of
expected false-positive hits expected). If the E-value is less than 1e-32, no hits
are reported.

FAMTHER Hit: PROLINE SYMNTHETASE CO-TRANSCRIBED BACTERIAL HOMOLOG
PROTEIN (PTHR10146)
HMM E-value score: 2 2e-113 ses (&

Sequence Domain seg-f seg-t

BEequence 1/1 1 387.5 2.Z2e-113
Alignments of top-scoring domains:
sequence: domain 1 of 1, from 1 to 234: score 387.5, E = 2.2e-113
*~rlgvaanLakVlerikaaaakagRdppavrLvaAVSETkPaelileayd
++va+nL++V++++++at+akt+ R + +LvAVSETkP+et+++eay+
seguence 1 MAaVAENLLAVELEVAEAVAR SLRO-QOCTLVAVERTEFVEDLOQEAYE 46
aEgRhFGENYVvOElleKaplLpdl cpdi KWHFIGhLOsNEvEK1] . gvpn
a gBhFGENY+QEl1++KaplLlp d+EkWH+IGh+QsHE+E+1+++vpn
seguence 47 ADQBHFGENYIQELVOEAPLLPE-—-DVEWHYIGHVQSNEAKPLVrDVEFN 93

ldmwvhesvDslkladklnkaaaklkglgkplkvlvOVHNtsGEesEsGvppe
l++vi++vDes+k+d++lnka +4+ ++4+4+14+v+vVHEs Ee+EsGH+ +
seguence 94 LEFVWETVDSIKIANALNEASGEF-—-RESEELNVHVOVHNTSEEEQESGIDAD 141

ElpellkhvlkkcpnlLel IGIMTIGpfdodlekgpnpdFalLaklrkewe
+el+t+ht++ c+4L4+1l GLMTIGHH+ 4+ F 4+L++4rk+vs
seguence 142 GEVELAQHIVSSCEHLNLTGIMTIGRYGDTTSE-——-CFDRELVACRERVA 187

EKlglnpkl 1 ELSMGMSgDfelaTeaGsTIVRVGsalFGeRdypkkp<—*
+++g + 1 LEMGMSgDfeldl GsT+VEVEsS+IFG+RE+y +k+
Sequence 138 EATGEAETDLDLSMGHMSGDFELATSCGSTHVREVGSTIFGARNYANEE 234
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PROLIME SYNTHETASE CO-TRANSCRIBED BACTERIAL HOMOLOG
PROTEIN (PTHR10146)
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Mo pathway information available
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HMM (HMMER format)

GENES ASSIGNED TO THIS FAMILY

Species

Anopheles gambias

Aquifex

aeolicus wfs

Arabidopsis thaliana

Count
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PANTHER TREE VIEWER ') « close window

Family Mame : PROLINE SYNTHETASE CO-TRANSCRIBED BACTERIAL HOMOLOG PROTEIN (PTHR10146)

Tree MSA
Tree ; Grid [ MSA
1zg) 150] =
SFO-PANTRIENSEMEL=ENSPTRGON0000201 B0ENSEMBEL=ENSPTRPOO00003451] | © |DLPAT qp RLVAVSKTKEADMVT . EATG. . . TGURTFGENYVY. .
SFO-HUMANENSEMBL=EMSG000001 47471 |UniProtkB=094903 DAL qpRLVAVSKTEDPADMVI . EATG. . . HEQRTFGENTV. .
SFO-MACMUIENSEMBL=ENSMMUG00000000945[ENSEMBL=ENSMMUP00000001] | - |ID L PAT qp RLVAVSKTKEADMVI . EAYG. . . HSQRTFGENYVQ. .
SFO-RATIRGOD=1308962MCEI=XP_224947 | GLPATqrELVAVSKTEPTEMVI. EAYG. . . HGQRTFGENYVQ. .
SFO-MOUSEMG=MGE=1591 207|UniProtKB=0922%'S DLIATqp ELVAVSKTREADMYT . EAYG. . HGQRTFGENYVQ. .
SFO-CAMFAEMSEMEL=EM=CAFZO0000 DLPATqpBLVAVEETEPVENVI . EAYC. . HGJRTFGENT--. .
SFO-BOYINENSEMEL=ENSET AG0000001 107 S|UnPratKB=03T0GS D LPATqrELVAVSKTEPADMVI . EAYS. . HGQRTFGENYVQ. .
SFO-MONDOJENSEMBL=ENSMODG0000001 0863ENSEMEL=ENSMODPO00000 36| - | DLPAT qp ELVAVSKTKPADMVI . EATA. . . HGQRSFGENTV. .
SFO-ORNANENSEMBL=ENS0ANGO000001 407 3ENSEMBL=ENSOANPON00002219 | | DLPAV(p RLVAVSKTEPADMVI . EATT . . . HGQRSFENYVY. .
SFO-CHICKENTREZ=4267 FOINCEI=XP_424351 *|{GLPDMop PLVAVSKTEPAEMVL . DAYS . . . HGQRSFGENTYVQ. .|
SF0-DANREJENSEMBL=ENSDARGO0000060285/ENSEMBL=ENSDARPOON0N0TIZZT) | | TLECIpp ELVAVSKTKPPEMVY . EAYE. . . HGQENFGENYVH. .|
SFO-FUGRUIENSEMBL=ENSTRUGO0000003581 ENSEMBL=ENSTRUPOO0000091 44 || - AL PAVIp RLVAVSKTKEPDLYV. EAYE. . . QGQENFGENYVH. .
SFO-CIINENSEMEBL =ENSCINGO000001 631 BENSEMBL=ENSCINPOOO00028340 —— | | TP TVep ILVAVEHTHPLELTE . QAYD . . . AGQRHFGENYLE. .
SFO-CICINENSEMBL =ENSCINGO0000002094 ENSEMBL =ENSCINPON000N04266 ——| | KL TVqp ILVAVERTEPLELIE. QAYD . . . AGQRHFCENYLE. .
SFO-ARNOGAENSEMEL=AGAPOD 621 ENSEMBL=AGAPDO 621-P&, | LENAPEpLLIAVSKTEPVDLIL. NAYS. . . VGQEDFGENYVA. .
SF0-DROMEFE=FEgni03a7 51 |UniProtlB=08y A 97 | EVQAArp LLVAVSKTEPAEAVI . EAYE. . . GGQEDFGENYVA. .
SF0-CAEBRIENTREZ=563097 2MCEI=XP_00M 678508 “|ATERC. | BLVAVSKTKSAEMIE. SCFS. . . QGQRHFGENYVAQ. .
—0 SFO-CAEELME=WEGenel001 7 256|UnPr otk E=P52057 ‘| ATERC. . BLVAVSKTKSADLIE. ACYS . . . QNORHFGENTVA. .
SF0-MEUCREMTREZ =357 21 B3|UniProtkB=0573Ka i|-zREv. | BLVAVSKLEPANDIL . ALHQapqWOHAHFGENTAQ. .
SFO-EMEMIEMTREZ=2870053|UniProtkB=05AX0G3 —-PEEP. . BLVAVSELEPASDIL . ALHNpp . TAHSHFGENYLO. .| |
D SF0-ASHGOENTREZ =451 9930|UniProtHB=07 5673 |BRSEV. | LLLAVSKLEPASDVA ILYEe. . MGLEHFGENYVQ. .
SFO-YEAST|SGD=20000001 32| UniProtkB=P35197 MNASEI. .LLLVWSELEPASDIQ_ ILYD. . HGVEREFGENTWO. .
SFO-SCHPO|SeneDE_Spombe=SPACESS D9|UnProtKE=09PEE : . LLVAVSKFHPVETLM. EAYN. . . AGQERHFGENTHO. .
SFO-DICDdictyBaze=00E_G027571 3UniProtkB=ar TXI6 . ELVAWSKTEPTEMIR. ILYD. . . KGHRHFGENYIO. .
s B SFO-ENTHIENTREZ=3409454|MCBI=XP_555138 . CLIAVSKTHPEEAIQ.HLYNv. . THEEVEGENTIO. .
SFO-ARATH|TAIR=locus=200891 ONCEI=NP_563397 EVVAVEHTEPVELIR. OVYD. . . AGORSFCENYVO. .
SFO-ARATHTAIR=loous=2116357INCEI=HP_SE77ED . EVLPVSETEPVELIE. QIYD. . . AGHRCFGENYVQ. .
SFO-ORY SJEMTREZ=4337523UniProtk B=C0DKPT EVVAVSETEPVGWIR. GVYD . . . AGHRCFGENYVO. .
SFO-CHLRE[ENTREZ=571501 GlUniPratKB=A5HPTS . BLVAVSKTHPAEALQ. EAYD. . . AGQEVFGENTVQar
- SFO-LEMAJEMTREZ=5652157|UniProtkE=04a870 . TLIAVSETESPACLL NLYN. . .LGQRVFGENYVQ. .|

| SEOTETTHIERTREE T =451 2S0RIRCEI=YE 001 079 771
1 I

|
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PhyloFacts 3.0.2

PhyloFacts release PF3.0.2 contains 7,337,238 protein sequences from 99, 254 unigue taxa (including strains) across 92 800 families
(25,446 grouped by PFAM domain and 67,354 grouped by multi-domain architecture agreement). More ..

SEQUENCE ACCESSION SEARCH Query PhyloFacts by UniProt accession or identifier PhyloFacts statistics
ORTHOLOG IDENTIFICATION  PhyloFacts Orthology Group: phylogenetic orthologs 7.3M unique proteins across the Tree of Life
JUMP TO PHYLOFACTS FAMILY View PhyloFacts family alignments, trees, and annotations

PHYLOFACTS-PFAM SEARCH Query PhyloFacts by Pfam accession (PhyloFacts-Pfam Project)

GENOME COVERAGE View coverage of key species in PhyloFacts

STATISTICS View PhyloFacts coverage statistics
DOWNLOADS Download PhyloFacts data
CITING PHYLOFACTS How to cite PhyloFacts

[l Bacteria (5.4M, 73.7%)
Eukaryotes (1.6M, 22.0%;)

B Archaea (157k, 2.1%)

B Viruses {153k, 2.1%}

B Unclassified (4.3k, 0.05%)

PhyloFacts is funded by a grant from the Department of Energy, Division of Biological and Environmental Research (details).



PHOG0274269_00186 — Proline synthetase co-transcribed bacterial protein

PHOG tree:
Pfam domains:

Taxonomic distribution:

Phylofacts
query by sequence search

View tree
Ala_racemase_M

stramenopiles

PhyloFacts family: bpgl243724
Alignment: Global
MNumber of sequences: 4
Alignment length: 296
PhyloFacts Orthology Group Members
Gene ID Species Description Swiss GO EC KEGG Lit.
Ect ilicul
DBLNZ4 ~ HE IS E SIS Putative uncharacterized protein
(Brown alga)
Phaecdactylum
BYGCE9 tricornutum Predicted protein
(strain CCAP 1055/1)
Ph hth infest:
DOoMSs28 T"::ip ora iniestans Proline synthetase co-transcribed bacterial protein
Thalassiosira pseudonana . .
BEBUT1 Predicted protein

Download As CSV

(Marine diatom)



Resource federation: InterPro
EMBL-EBI ::° 3¢, B 755 oo oruse | Privacy| Gookies

Databases . Tools . Research . Training . Industry . About Us . Help . Site Index B E=1]
u |_ﬂTEFF'FDZHUmE EB| * Databases > InterPro
f.ﬁd\xanced Search
| interProScan InterPro protein sequence analysis & classification
~ BloMlartss InterPro is an integrated database of predictive protein signatures used for the classification and automatic
- Help/ _ annotation of proteins and genomes. InterPro classifies sequences at superfamily, family and subfamily
I::lncumentatmn levels, predicting the occurrence of functional domains, repeats and important sites. InterPro adds in-depth
¢ i-About InterPro annotation, including GO terms, to the protein signatures.
E"REIEESE Motes Current release: 37.0 30 April 2012 (see Release Notes for further details)
i iBioMart Manual
- “Tutorial
. Publications
D Search ¢ InterPro: >
¢ Contributors = [—]

Web Senvices )
: Do a sequence search of InterPro, via InterFroScan

- Downloads -
: I_:'rntein Focus Extract large datasets by querying our Biolart =+
“Killer toxin You can access our data programmatically, via Web Sernvices

Protein (KP4)
Use the updated InterProScan Web Service

News

We are delighted to announce the release of InterProScan 5RC1: the first release candidate of InterProScan
version 5. To obtain a copy of this release candidate, please visit REunning InterProScan & for complete
documentation regarding downloading, installing and using InterProScan 5RC1.

Arecently published paper describing new developments with the InterPro database is available at Mucleic
Arids Research (doi: 10.1093/nar/gkrads)

A paper describing InterPro’s approach to Gene Ontology curation has also recently been published and is
available at Database (doi: 10.1093/database/barlGg)




Not as easy as it may sound...

e Specific protein families may not be consistent
across resources

e Most families (MSAs, trees, HMMs) in these
resources are not manually curated

— Domains in Pfam-A are curated
— TIGRfams are curated
— HAMAP families are curated



Audience 3

You have a new genome and
vou want to place all of its
genes into their respective

families



Solutions

e Build one at a time (impractical)
e orthoMCL

e multiParanoid



orthoMCL pipeline

Protein sequences
from
organisms of interest

All-against-all
BLASTP

Between Species: Within Species:
Reciprocal best similarity pairs| |Reciprocal better similarity pairs
Putative orthologs (recent) paralogs

\/

Similarity Matrix
(normalized by species)

Markov Clustering

Ortholog groups
with (recent) paralogs

Li Li et al. Genome Res. 2003; 13: 2178-2189

Cold Spring Harbor Laboratory Press



Ortholog Groups of Protein Sequences

™ About OrthoMCL ~

® Search ~

® Tools ~

NEWS

Mar 31, 2011

OrthoMCL-DB Version 5 is released. We
have included 150 genomes in this
release.

May 31, 2010

OrnthoMCL-DB Version 4 is released.
There are 128 genomes included in
version 4.

Oct 9, 2009

OrthoMCL-DE Version 3 is released. The
new dataset includes 128 genomes. MNew
web site features include: (1) atool to
assign your proteins to OrthoMCL groups
[seethe newtools menu); (2) a mapping
from Version 3 groups to Version 2 and 1
i= available for searching, allowing you to
track changes across versions; (3) the
phyletic pattern in the groups result page
is configurable, so you can tailor it to the
clades you are interested in.

Sep 22, 2009

OrthoMCL-DOB pipeline re-engineerad. We
have completely overhauled how we
produce the database, encoding the entire
processin a pipeline system. This should
dramatically improve our ability to deliver
new versions ofthe database.

Feb 28, 2008

Welcome to OrthoMCL DB

Ortholog Groups of Protein Sequences from Multiple Genomes!

Current Release:
Version: 5
Mumber of Genomes: 150
Number of Protein Sequences: 1398546
Mumber of Ortholog Groups: 124740

Search for Groups

- by lDs, Keyword, or PFam domain
— by Phyletic Pattern

= [y Phyletic Pattern - Advanced

= [y Group Properties

—  Query History - Groups

Search for Sequences

— by lDs, Keyword, Taxonomy or PFam domain
= by BLAST Search
= Cuery History - Sequences

Tools

— Assign your proteins to OrthoMCL groups
OrthoMCL Software
Database Download



Final remarks

 The need for experimental results
 Conserved hypotheticals

— The domino effect
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