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Comparison Between the Three Different Types of Analysis

Overlap Between Marine and Terrestrial Microbial NPs
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Fig. S1 a) Overlap between marine (blue) and terrestrial (green) microbial molecular clusters. The three different graphs represent the different analysis
performed. a) shows the results from the extended fingerprint cluster analysis (which resulted in a total of 5000 clusters), b) shows the results of the
fingerprint cluster analysis using the PubChem fingerprint (with the total of 5000 clusters) and c) shows the results of the scaffold analysis, where the NPs

were divided into 9,195 scaffolds.



Overlap between the Three Different Groups (Clusters)
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Fig. S2 a) Nesting of NPs from marine macro-organisms (orange), marine microorganisms (blue) and terrestrial microorganisms (green). Total number of
clusters in each section is given in black. The three different graphs represent the different analysis performed. a) shows the results from the extended
fingerprint cluster analysis (resulting in a total of 5000 clusters), b) shows the results of the fingerprint cluster analysis using the PubChem fingerprint (with
the total of 5000 clusters) and c) shows the results of the scaffold analysis, where the NPs were divided into 9,195 scaffolds.



Cluster Analysis on Extended Fingerprint (5000 Clusters)

Overlap Between Marine and Terrestrial Microbial NPs
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Fig. S3 a) Overlap between marine (blue) and terrestrial (green) microbial molecular clusters. It shows that 78.9% of the marine natural products clusters
are nested amongst terrestrial clusters. Numbers indicate the total number of clusters in each section. b) Overlap between the marine (blue) and terrestrial
(green) fungal NPs, with numbers representing clusters. c) Overlap of the marine (blue) and terrestrial (green) bacterial NPs.



Marine Microbial Natural Products and their overlap with Terrestrial Microbial NPs
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Fig. S4 Total Number and Percentage of uniquely marine microbial NPs (blue) produced by organisms in different phyla vs marine microbial NPs that
overlap with terrestrial microbial NPs (green).



Overlap between the Three Different Groups (Clusters)
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Fig. S5 Nesting of NPs from marine macro-organisms (orange), marine microorganisms (blue) and terrestrial microorganisms (green). Total number of
clusters in each section is given in black. Smaller numbers represent percentages of total clusters for each biota group. Blue numbers for example relate
to the percentage of marine microbial NPs clusters in each section as a proportion of the total 2467 marine microbial NP clusters 5



Overlap between the Three Different Groups (Compounds)
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Fig. S6 Nesting of NPs from marine macro-organisms (orange), marine microorganisms (blue) and terrestrial microorganisms (green). Total number of NPs
in each section is given in black. Smaller numbers represent percentages of total NPs for each biota group. Blue numbers for example relate to the
percentage of marine microbial NPs in each section as a proportion of the total 9598 marine microbial NPs. The small orange numbers represent total NPs
from each biota group in each intersection. For example, 3219 in the terrestrial microorganism/marine macro-organism intersection represents terrestrial 6
microbial NPs.



Overlap between the Three Different Groups (Compounds & Accounting for Halogenation)
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Fig. S7 Nesting of NPs from marine macro-organisms (orange), marine microorganisms (blue) and terrestrial microorganisms (green) with halogenated
NPs are removed from common clusters. Total number of NPs in each section is given in black. Smaller numbers represent percentages of total NPs for
each biota group. Blue numbers for example relate to the percentage of marine microbial NPs in each section as a proportion of the total 9598 marine
microbial NPs. The small orange numbers represent total NPs from each biota group in each intersection. For example, 3052 in the terrestrial 7
microorganism/marine macro-organism intersection represents terrestrial microbial NPs.



Overlap of NPs from Marine Macro-organisms
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Fig. S8 Number of NPs isolated from marine macro-organisms, divided into their respective phyla. Colours indicate clusterings with NPs from other
groups. NPs that cluster only amongst other marine macro-organsims NPs are represented in light blue, NPs that are nested amongst terrestrial
microbial NPs are light green, NPs that are nested among marine microbial NPs are dark blue, and NPs that are nested amongst marine and terrestrial
microbial NPs are shown in dark green.



Overlap of NPs from Marine Macro-organisms (Accounting for Halogenation)
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Fig. S9 Number of NPs isolated from marine macro-organisms, divided into their respective phyla with halogenated NPs removed from common
clusters. Different colours represent clusterings with NPs from other groups. NPs that cluster only amongst other marine macro-organsims NPs are
represented in light blue, NPs that are nested amongst terrestrial microbial NPs are light green, NPs that are nested among marine microbial NPs are
dark blue, and NPs that are nested amongst marine and terrestrial microbial NPs are shown in dark green.



Overlap of the Marine Microbial NPs
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Fig. S10 Number of NPs isolated from marine microorganisms, divided into their respective phyla. Different colours represent clusterings with NPs from
other groups. NPs that cluster only amongst other marine microbial NPs are represented in light blue, NPs that are nested amongst terrestrial microbial NPs
are light green, NPs that are nested among NPs from marine macro-organisms are dark blue, and NPs that are nested amongst terrestrial microbial NPs and
NPs from marine macro-organisms are shown in dark green.
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Closer Look at the Different Overlaps in each Phyla and Genera
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Fig. S11 Number of NPs isolated from marine Actinobacteria. Different colours represent clusterings with NPs from other groups. NPs that cluster only
amongst other marine microbial NPs are represented in light blue, NPs that are nested amongst terrestrial microbial NPs are light green, NPs that are
nested among NPs from marine macro-organisms are dark blue, and NPs that are nested amongst terrestrial microbial NPs and NPs from marine macro-

organisms are shown in dark green.
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Fig. S12 Number of NPs isolated from marine Ascomycota. Different colours represent clusterings with NPs from other groups..
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Fig. S13 Number of NPs isolated from marine Cyanobacteria. Different colours represent clusterings with NPs from other groups.. NPs that cluster only
amongst other marine microbial NPs are represented in light blue, NPs that are nested amongst terrestrial microbial NPs are light green, NPs that are
nested among NPs from marine macro-organisms are dark blue, and NPs that are nested amongst terrestrial microbial NPs and NPs from marine macro-

organisms are shown in dark green.
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Fig. S15 Number of NPs isolated from marine Bacteriodetes a), Basidiomycota b), Frimicutes c) and Zygomycota d). Different colours represent
clusterings with NPs from other groups. NPs that cluster only amongst other marine microbial NPs are represented in light blue, NPs that are nested
amongst terrestrial microbial NPs are light green, NPs that are nested among NPs from marine macro-organisms are dark blue, and NPs that are nested
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Top Producers of Marine Only Compounds

Table 1 List of the top producers of marine microbial NPs that do not nest with terrestrial NPs, according to the fingerprint cluster analysis. On the left are
the top 20 genera according to the absolute number of marine only NPs and on the right are the top 20 genera ranked by proportion of NPs that cluster
only with marine NPs versus total compounds produced in the marine environment by this genus. For proportion calculations, genera that produced less
than 5 compounds in total were removed from the list.

Genus # of Marine Genus # of Marine  Total#of  Proportion of
Only Only Molecules Marine Only
Aspergillus 217 Cytophaga 7 9 0.8
Streptomyces 200 Pseudopestalotiopsis 16 23 0.7
Penicillium 188 Chrysosporium 9 16 0.6
Moorea 58 Pseudonocardia 8 15 0.5
Micromonospora 34 Polyporales 4 8 0.5
Trichoderma 27 Spiromastix 19 39 0.5
Actinoalloteichus 22 Photobacterium 8 17 0.5
Phomopsis 20 Kyrtuthrix 6 13 0.5
Spiromastix 19 Actinoalloteichus 22 49 0.4
Epicoccum 17 Trichobotrys 8 18 0.4
Lyngbya 17 Rhytidhysteron 7 16 0.4
Cladosporium 16 Epicoccum 17 39 0.4
Pseudopestalotiopsis 16 Hormoscilla 3 8 0.4
Talaromyces 16 Alteromonas 8 22 04
Alternaria 13 Microbulbifer 4 11 0.4
Diaporthe 12 Okeania 10 30 0.3
Botryotinia 11 Micromonospora 34 108 0.3
Eutypella 11 Marinactinospora 4 13 0.3
Symploca 11 Arthrinium 9 36 0.3
Okeania 10 Pleosporales 3 12 0.3
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World Maps
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Fig. S16 World map, showing the distribution of the 8,577 marine microbial NPs that have reported coordinates for their microorganism collection. The
colours show the proportion of marine microbial NPs found at a specific location (2° x 2° grid cell) that are unique to the marine environment and don’t
cluster with terrestrial NPs, according to the fingerprint cluster analysis. The number of NPs found at each location varied substantially, and to represent
low numbers of NPs at a location, more transparent dots (log10 scale) have been used.
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Fig. $17 World map, showing the distribution of the 5,626 marine microbial NPs isolated from Ascomycota that have collection coordinates reported for the
microorganism. The colours show the proportion of marine microbial NPs found at a specific location (2° x 2° grid cell) that are unique to the marine
environment and don’t cluster with terrestrial NPs, according to the fingerprint cluster analysis. The number of NPs found at each location varied
substantially, and to represent low numbers of NPs at a location, more transparent dots (log10 scale) have been used.
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Fig. S18 World map, showing the distribution of the 1,659 marine microbial NPs isolated from Actinobacteria that have coordinates reported for the
microorganism collection. The colours show the proportion of marine microbial NPs found at a specific location (2° x 2° grid cell) that are unique to the
marine environment and don’t cluster with terrestrial NPs, according to the fingerprint cluster analysis. The number of NPs found at each location varied
substantially, and to represent low numbers of NPs at a location, more transparent dots (log10 scale) have been used.
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Fig. S19 World map, showing the distribution of the 734 marine microbial NPs isolated from Cyanobacteria that have reported coordinates for
microorganism collection. The colours show the proportion of marine microbial NPs found at a specific location (2° x 2° grid cell) that are unique to the
marine environment and don’t cluster with terrestrial NPs, according to the fingerprint cluster analysis. The number of NPs found at each location varied

substantially, and to represent low numbers of NPs at a location, more transparent dots (log10 scale) have been used.
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Cluster Analysis on PubChem Fingerprint (5000 Clusters)

Overlap Between Marine and Terrestrial Microbial NPs

a) b)

1534 2067 303 1828 1133 943

Marine Microbes Bacteria

Terrestrial Microbes Fungi

Fig. $20 a) Overlap between marine (blue) and terrestrial (green) microbial molecular clusters. It shows that 78.9% of the marine natural products clusters
are nested amongst terrestrial clusters. Numbers indicate the total number of clusters in each section. b) Overlap between the marine and terrestrial fungal
NPs (green) and bacterial NPs (blue).
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Marine Microbial Natural Products and their overlap with Terrestrial Microbial NPs
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Fig. S21 Total number and percentage of uniquely marine microbial NPs (blue) produced by organisms in different phyla vs marine microbial NPs that
overlap with terrestrial microbial NPs (green).



Overlap between the Three Different Groups (Clusters)

Marine Macro-organisms Marine Microbes
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Total of 5,000 722 e 1187
Cluster 20.0.% 33.0%
22.6 %
812
3,601

Terrestrial Microbes

Fig. S22 Nesting of NP clusters from marine macro-organisms (orange), marine microorganisms (blue) and terrestrial microorganisms (green). Total number
of clusters in each section is given in black. Smaller numbers represent percentages of total clusters for each biota group. Blue numbers for example relate
to the percentage of marine microbial NPs clusters in each section as a proportion of the total 2370 marine microbial NP clusters
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Overlap between the Three Different Groups (Compounds)

Marine Invertebrates
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5,757
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8,698

Total of 55,817

Compounds

Fig. S23 Nesting of NPs from marine macro-organisms (orange), marine microorganisms (blue) and terrestrial microorganisms (green). Total number of NPs
in each section is given in black. Smaller numbers represent percentages of total NPs for each biota group. Blue numbers for example relate to the
percentage of marine microbial NPs in each section as a proportion of the total 9598 marine microbial NPs. The small orange numbers represent total NPs
from each biota group in each intersection. For example, 2941 in the terrestrial microorganism/marine macro-organism intersection represents terrestrial

microbial NPs.
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Murcko Scaffold Analysis (9195 Scaffolds)

Overlap Between Marine and Terrestrial Microbial NPs

3817 1084 1360 3341

39.7% 60.3%
76.0% 24.0%

Marine Microbes Fungi
9,598

Terrestrial Microbes
22,761

378 2542

Bacteria

Fig. S24 a) Overlap between marine (blue) and terrestrial (green) microbial molecular scaffolds. It shows that 78.9% of the marine NP scaffolds are nested
amongst terrestrial scaffolds. Numbers indicate the total number of scaffolds in each section. b) Overlap between the marine and terrestrial fungal NPs

(green) and bacterial NPs (blue). Jaccard index shows that there is only a 6% overlap between bacterial and fungal NPs.
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Marine Microbial NPs and their overlap with Terrestrial Microbial NPs
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Fig. S25 Total number and percentage of uniquely marine microbial NPs (blue) produced by microbes from different phyla vs marine microbial NPs that
overlap with terrestrial microbial NPs (green).

26



Overlap between the Three Different Groups (Scaffolds)

Marine Macro-organisms Marine Microbes
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3590
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Fig. S26 Nesting of NP scaffolds from marine macro-organisms (orange), marine microorganisms (blue) and terrestrial microorganisms (green). Total
number of scaffolds in each section is given in black. Smaller numbers represent percentages of total scaffolds for each biota group. Blue numbers for
example relate to the percentage of marine microbial NPs scaffolds in each section as a proportion of the total 2444 marine microbial NP scaffolds
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Overlap between the Three Different Groups (Compounds)

Marine Macro-organisms Marine Microbes
23,458 9,598
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Total of 55,817 35.6%

Compounds 8,114
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Terrestrial Microbes

Fig. S27 Nesting of NP scaffolds from marine macro-organisms (orange), marine microorganisms (blue) and terrestrial microorganisms (green). Total
number of NPs in each section is given in black. Smaller numbers represent percentages of total NPs for each biota group. Blue numbers for example
relate to the percentage of marine microbial NPs in each section as a proportion of the total 9598 marine microbial NPs. The small orange numbers
represent total NPs from each biota group in each intersection. For example, 933 in the terrestrial microorganism/marine macro-organism intersection 28
represents terrestrial microbial NPs.



Overlap of the Marine Microbial NPs

6000 Marine Macro-organisms Marine Microbes

400 1

un

e

3 | 300 1

Q 4000

S

3 —

y— 200 Terrestrial Microbes

o

i

2 2000

c

=z 100 1

0 - 0 - -
Fttlinﬂblatteria Asmnlwmta Cya nﬂt;acteria Eiat:temldetes Bamdmmymta Flrmn:utes Pmtenbactena

Fig. S28 Numbers of NPs isolated from marine microorganisms, divided into their respective phyla. Colours indicate if these NPs cluster with NPs from other
groups. NPs that cluster only amongst other marine microbial NPs are represented in light blue, NPs that are nested amongst terrestrial microbial NPs are
light green, NPs that are nested among NPs from marine macro-organisms are dark blue, and NPs that are nested amongst terrestrial microbial NPs and NPs
from marine macro-organisms are shown in dark green.
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Closer Look at the Different Overlaps in each Phyla and Genera
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Fig. $29 All the NPs isolated from marine Actinobacteria separated by genus. Different colours represent clusterings with NPs from other groups, based on
Murko scaffold analysis. NPs that cluster only amongst other marine microbial NPs are represented in light blue, NPs that are nested amongst terrestrial
microbial NPs are light green, NPs that are nested among NPs from marine macro-organisms are dark blue, and NPs that are nested amongst terrestrial
microbial NPs and NPs from marine macro-organisms are shown in dark green.

30



Ascomycota

Terrestrial Microbes

Marine Macro-organisms Marine Microbes

F ewonsoydels
FEUIpE]

L wnjwadigeds
| sa|elodAjod
I elpleuGing
| sisdojjolejsad
eluoala

I elodsoulip
L nyaiols|ien

I wnjuotlaloy
I wnipe|goles
| sa|elodsosid
2eYdsodfn
L xoj

L uojAxodAH

| ellaeydsolde)
L Wniesn4
L dsope|D
Fw Ayoe)

| uoJais Ayp ALy
FElRAQNS

I ejpojdipolsen)
| BjOoILINY
Felodsollie|g
I EYOLI0OSY
| Uo|AxodALo nuLy
I wnooooyd3
I e|[@olaWg
| elodsauAlon
I eles|

I epoje1sed

| wnijein3

F Lnjoaylolfp
| ELBLISY Y

L winnAydilels

F xuylouods

L wnliodsopeog

| WniJAuiouoagled
| UoIpuspolpicy

| EAIOLESOSN

| Wniyaoya|og

I snjogo||ysod

| seoAlo|0aEd

| ellayosa|lepnasy
L E|jaudos
‘mﬁsawuo_mfn_

| shnoghyoelg
.mEzoEom

| euljuaeydsoldan)
L WwinlALI0IUO S

| segAWowoloyolg
L snieiBny
Feueiy

| BlpJojSUBH

| sisdoluold
Fejnio]

| Wnaooaisnjosn

| sAUoBISOUO|D

| E|[allaEydsonsy
| BJajsyoaiq

| sfujogoyof |

| WNIULLULY

| wniydelsy
‘m:wE%ﬁ

[ WnipleIAg

| wniiodsobAz

I sisdolodsouoBels
I eljoau0lg

| s20AlDIE)sY

I easoodAy
FEIYaIH

| sdadlae|
FwnuodsosAys

I sisdojeeyoousiid
| B][alekydsoloa|d
I e|Walaogeled

| winlodsololpy

| eljapLEY

FEl[2INT

| E3ElOH

0f————= -I--l- =l l-lIII ——

1004
501

1500 +

1000 T

200 A
0

spunodwon Jo Jaquinpn

BLIapoYal |
wnl||iviuag
sn||IBJadsy

T
(=}

spunodwion ,Sw_mnE:z

=

| aeaoeE|AY

| seoAWopIEA)

F LR e s

L eUINanlas,

| EULOdsOoUEN

| wnipepo|n

L e|j@iEaUnl ]

| wnizawoyau |

L wnipepodAjo |
N=TR=IEN

| elaUopUalods
I eloydoles

| s|sdolendoog

| B||205S5N0Y

I sndoziuy

| Blods|way

| snaseoulABiopnasd
| elodsoalg

| snwopous|d

| seafwolyd

| UREYdSCREL L
| eaE|aU0IAng

| euEERydsoeEydelEH
L whiuypecfo|peled
L elaiydiipuspeled
I sUoo0IYa0

| wnuods|npon

L ElUEBWEN
W=TIREIN]

L el|@of)

| sAoipouopy

| snoseuoy

| sisdosseydsoioy
| snoseoua|py

I BLAZOJB AN

| EULIESSEY

| EalouBIg (BN

I ellc)so|ydoT

L eloouUIUBI
FElBuagn

| ELIOISOONET

| EBEIDUSIET
N=NENETEEER

L ELIOIYD1||EY

| sa|ealoodiy

| sesoejEEYooUSLIAH
L ElUI||@s0I0BH

| snoseo)eH
FElRI2ggIS

| ElLpIWSCRS)

| wnodsonauas
| saofWouuelnaes
L wnjiyoiesxg

| eleIydox3

I edfing

| s)sdojjaouawg

| Ell@lolqiog

| a1@oAwoapiyiog
I ell@ydipueag

| elodsolAn

| uodieooupun Ao
F euseydsoydiloy
I Blodsolson)

| elodso|jolon

| Els|2|00WOIYD

| sjuskdouneys

L eloduaD

| wnuodsoeydan
| whipoudeD

L wnyodsesjes
| eloydopes

| spinog

| BREYdSOADG
| BIXNEUBDoSIg

| elodsoladisegq
FEIUlEMES

I Wwnip|segoainy
| spshoodisy

I EYAYDOOSY

L shjojuysely

| elodso|dy

| ssofAwoaduy

Fig. S30 All the NPs isolated from marine Ascomycota separated by genus. Different colours represent clusterings with NPs from other groups, based on

Murko scaffold analysis. NPs that cluster only amongst other marine microbial NPs are represented in light blue, NPs that are nested amongst terrestrial

microbial NPs are light green, NPs that are nested among NPs from marine macro-organisms are dark blue, and NPs that are nested amongst terrestrial

microbial NPs and NPs from marine macro-organisms are shown in dark green.
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Fig. S31 All NPs isolated from marine Cyanobacteria separated by genus. Different colours represent clusterings with NPs from other groups, based on
Murko scaffold analysis. NPs that cluster only amongst other marine microbial NPs are represented in light blue, NPs that are nested amongst terrestrial
microbial NPs are light green, NPs that are nested among NPs from marine macro-organisms are dark blue, and NPs that are nested amongst terrestrial
microbial NPs and NPs from marine macro-organisms are shown in dark green.
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Fig. S32 All NPs isolated from marine Proteobacteria separated by genus. Different colours represent clusterings with NPs from other groups, based on

Murko scaffold analysis. NPs that cluster only amongst other marine microbial NPs are represented in light blue, NPs that are nested amongst terrestrial

microbial NPs are light green, NPs that are nested among NPs from marine macro-organisms are dark blue, and NPs that are nested amongst terrestrial

microbial NPs and NPs from marine macro-organisms are shown in dark green.
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Fig. S33 All the NPs isolated from marine Bacteriodeted a), Basidiomycota b), Firmicutes c) and Zygomycota d). Different colours represent clusterings
with NPs from other groups, based on Murko scaffold analysis. NPs that cluster only amongst other marine microbial NPs are represented in light blue,
NPs that are nested amongst terrestrial microbial NPs are light green, NPs that are nested among NPs from marine macro-organisms are dark blue, and
NPs that are nested amongst terrestrial microbial NPs and NPs from marine macro-organisms are shown in dark green.
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Top Producers of Marine Only Compounds

Table 2 List of the top producers of marine microbial NPs that do not nest with terrestrial NPs, according to the scaffold analysis. On the left are the top 20
genera according to the absolute number of marine only NPs and on the right are the top 20 genera ranked by proportion of NPs that cluster only with
marine microbial NPs versus total compounds produced in the marine environment by this genus. For proportion calculations, genera that produced less
than 5 compounds in total were removed from the list.

Genus # of Marine Genus # of Marine  Total#0of  Proportion of
Only Only Molecules Marine Only
Streptomyces 351 Jishengella 6 6 1.0
Aspergillus 314 Kyrtuthrix 13 13 1.0
Penicillium 218 Lechevalieria 9 9 1.0
Moorea 78 Mooreia 9 11 0.8
Lyngbya 57 Cytophaga 7 9 0.8
Bacillus 42 Chrysosporium 11 16 0.7
Phomopsis 32 Marinispora 6 9 0.7
Trichoderma 31 Hypocrea 5 9 0.6
Micromonospora 26 Lyngbya 57 104 0.5
Alternaria 25 Agrobacterium 3 6 0.5
Pseudoalteromonas 25 Alteromonas 11 22 0.5
Actinoalloteichus 24 Actinoalloteichus 24 49 0.5
Botryotinia 24 Marinactinospora 6 13 0.5
Stachybotrys 23 Rivularia 5 11 0.5
Cladosporium 21 Scytalidium 4 9 0.4
Acremonium 20 Saccharomonospora 5 12 04
Salinispora 19 Graphium 4 10 0.4
Fusarium 18 Arthrinium 14 36 04
Oscillatoria 18 Trichobotrys 7 18 0.4
Pestalotiopsis 18 Drechslera 5 13 04
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Similarity Analysis of the Scaffolds
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Fig. S34 Similarity analysis of the scaffolds. Scaffolds that cluster within a classification (same colour) are not a problem, they only inflate the scaffold count,

which is eliminated once scaffolds are translated back into the actual number of NPs. However, cluster where there are mixed colours, can be problematic

since they show a potential underestimate of the overlap between the different kingdoms. Clusters containing terrestrial only scaffolds (green) and marine

only scaffolds (blue), are an example of where cyclic peptides have been sorted into different scaffolds but are structurally very alike (two examples are

shown in the red circles).
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World Map
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Fig. S35 World map, showing the distribution of the 8,577 marine microbial NPs that have reported coordinates for microorganism collection. The colours
show the proportion of marine microbial NPs found at a specific location (2° x 2° grid cell) that are unique to the marine environment and don’t cluster with
terrestrial NPs, according to the scaffold analysis. The number of NPs found at each location varied substantially, and to represent low numbers of NPs at a
location, more transparent dots (log10 scale) have been used.
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Chemical Structures mentioned in the Highlight
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