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Figure S2. (A) The Venn diagrams represent the concordance between the predictions of viral sequences by ViralVerify &
ViralComplete pipeline, VirSorter2, and CheckV. Numbers are given for sequences before clustering with Cd-hit. Sequences detected
by at least two tools were defined as putative viral contigs and selected for further analyses. (B) Phylogenetic tree of representative
viral contigs (indicated by red asterisks) belonging to 4 the most abundant viral clusters composed exclusively of viral contigs from
the White Sea metagenomes. The tree was prepared using ViPTree. Viral cluster’s IDs correspond to the IDs indicated on the network
in Figure 3C. Branch length is a genomic similarity score distance.

A

w
=1
=]
—
o
=3

750 3004

[
o
S
—
=
=1

500

2001

Number of
defense systems, norm

=i

Number of
defense systems
Number of
defense genes, norm

|

Number of
defense genes

v
o

250 1001

=250

200
150
100
50
0 5250500

Number of
defense systems,
norm

4]
Abi
BREX

0
Abi
BREX BREX

Cas Cas Cas Cas

> 1 DISARM DISARM DISARM
Dnd Il Dnd 80 Dnd Dnd
Druantia 140 1 Druantia Druantia 400 Druantia
Gabija b Gabija Gabija Gabija
Hachiman 1 Hachiman Hachiman
Il Kiwa Kiwa

120 ¢ Lamassu Lamassu

1 PAGOS PAGOS

) RM = 60 RM

{ Septu 300 Septu

100 Shedu Shedu

i ' Thoeris i Thoeris

| Wadijet ji Wadijet

1 Zorya Zorya

80 | AVAST AVAST

1 CBASS 40 200 CBASS

1 dGTPase dGTPase

i 60 | Nhi Nhi

1 Gao Gao

1 Lit i Lit

1 Retron Retron

40 1 Rst t Rst

| DRT 20 100 DRT

1 Dsr Dsr

i 1 Viperin i Viperin

PrrC 20 ¢ PrrC PrrC PriC

1 PARIS PARIS

B 1 BtsA Bts, BtsA
dCTPdeaminase o dCTPdeaminase 0 dCTPdeaminase o dCTPdeaminase

0200400 0 200 0 500 1000
Number of Number of Number of
defense genes defense systems defense genes, norm

>
z

H. panicea
H. sitiens
H. sitiens
I. palmata

Marine water
Marine water
H. panicea

o

(=3
-
o
<]

150+

'S

o
w
o
o

100 +
50+

N
o

50 4 100+

Number of
defense systems
Number of
defense genes,
norm
N
g
Number of
efense systems,
norm

]
h_U.)
S5
v
mD\
£
Ec
=
29
©

0 (R o 0

Cas - [ Cas Cas
Druantia 1 Druantia Druantia
abija 1 abija ﬁ

Hachiman 40 | Hachiman - 10 Hac
kiwa 1 kiwa
Lamassu 1 Lamassu
Septu 1 Septu 8 S
shedu 30 ¢ shedu
Thoeris 1 Thoeris i
Wadjet 1 Wadjet 6 J
Zorya 1 Zorya
AVAST 20 | AVAST
CBASS 1 CBASS -
Gao | Gao 4
DRT 1 DRT
. Dsr 10 | Dsr
ietAS 1 ietAS 2
mza { mza
qatABCD 1 gatABCD
upx 0 upx 0

0 50100 01020
Number of Number of
defense genes defense systems

- 140 4 Druantia

-120 | Hachiman

o N B O @ B
S ©o © o o
o
S 5
=
o OB\ S50 3
B o< 3 5¥ S
§B3RoR0RESas oRE3520
*xOa L SonurcEcausnan
I
o w - - N N
) o S o

0 20 40
Number of
defense systems,

norm

0 100200
Number of
defense genes,
norm

2%
©
()
=&
°8
I-—'

H. sitiens
I. palmata
H. sitiens
1. palmata

H. panicea

©
@
4
s

@
Q
T

H. panicea

Marine water

=
5]
£
@©.
=
@
£
=
L)
=

Marine water

Figure S3. (A) Heatmaps representing, from left to right, the numbers of defense systems genes, numbers of putative defense systems,
normalized numbers of defense systems genes, and normalized numbers of putative defense systems found in metagenomes using
DefenseFinder. (B) Heatmaps representing, from left to right, the numbers of defense systems genes, numbers of putative defense
systems, normalized numbers of defense systems genes, and normalized numbers of putative defense systems found in
metagenomes using PADLOC.
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Figure S4. (A) Phylogenetic tree of viral sequences constructed with ViPTree. Putative viral contigs with detected protospacers are
highlighted by red asterisks. The blue rectangle marks the group of related contigs found in all sponges, containing protospacers
matching by several spacers of the I-F CRISPR-Cas system from the I. palmata metagenome. Branch length is a genomic similarity
score distance. (B) CRISPR-Cas systems containing spacers for which matching protospacers were found in the putative viral contigs.
Arrays are in alternating black/white displaying the actual number of repeats/spacers, and with their predicted subtype association
based on the consensus repeat sequence. The interference module is in yellow. Cas6 is in red. Accessory genes are in purple Genes
with alignment scores below the thresholds are lighter and with parentheses around names. Unknown genes are in gray. (C)
Annotation of a viral contig targeted by 10 spacers (positions of protospacers are labeled) from I-F CRISPR-Cas system identified in
the I. palmata metagenome.



