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Figure S1. Bioinformatic pipeline for the annotation of venom-like genes for four cerianthid transcriptomes.
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Figure S2. Phylogenetic gene tree of cystine-rich protein family sequences. The cysteine-rich protein gene tree
was constructed using RAXML with the WAG+G model. Bootstrap support based on 500 rapid bootstrap
replicates, and all support values are shown. Sequence names in bold with purple branches are those from
cerianthids. Sequences in gray are non-venomous representatives. Phylogeny modified from [81].



P. borealis DN17602_c0_g1_i1.p1 - -

P. borealis DN22809_c0_g1_i1.p1 - -

P. maua DN31621_c1_g1_i2.p1 - -

C. brasiliensis DN14005_c0_g2_i1.p1 - -

C. brasiliensis DN14005_c0_g2_i2.p1 - -

1. nocturnus DN5935_c0_g1_i1.p1 - -

1. nocturnus (DOM2) DN20551_c0_g1_i1.p1 - P
C. brasiliensis DN5150_c0_g1_i1.p1 - -

C. brasiliensis DN20808_c2_g7_i3.p1 - -

P. maua DN29413_c0_g1_i1.p1 - -

P. maua DN40418_c2_g6_i2.p1 - -

P. maua DN40418_c2_g6_i4.p1 - -

I. nocturnus DN21156_c5_g1_i3.p1 - - - - - - - - - - - - -

P. maua DN40232_c1_g10_i2.p1 - -

P. maua DN40232_c1_g10_i3.p1 - -

I. nocturnus DN18288_c0_g1_i2.p1 - -

I. nocturnus DN15615_c0_g1_i1.p1 - K

1. nocturnus DN15615_c0_g2_i1.p1 -K

1. nocturnus (DOM1) DN20551_c0_g1_i1.p1 - -
C. brasiliensis DN21784_c8_g1_i2.p1 - K

I. nocturnus DN16965_c0_g1_i1.p1 - E
Stoichactis helianthus [ShK] (spP29187) R S
Stichodactyla mertensii (trE2S063) R S
Thalassianthus aster (trE2S066) R T
Heterodactyla hemprichi (trlE2S065) R T
Stichodactyla haddoni (trE2S062) R S
Stichodactyla gigantea (trE2S061) R S
Cryptodendrum adhaesivum (trE2S064) R T
Heteractis magnifica [HmK] (spO16846) RT
Anemonia erythraea [AETX K] (spQOEAE5) R A
Bunodosoma granulifera [Bgk] (spP29186) - V
Bunodosoma caissarum [BcsTx2] (spCOHJC3) - A
Bunodosoma caissarum [BcsTx1] (spCOHJC2) - A
Anemonia sulcata [Kaliseptin] (spQ9TWG1) - A
Actinia equina [Aek] (spP81897) -

Aurelia aurita [Aurelin] (spQOMWVS8) - A

P. maua DN31244_c0_g1_i1.p1 - -

Metridium senile [Metridin] (spP11495) S D

T A

RACKDKLIP EV+KSRCT+FKSKGYCKHE+RSMK-YMLSNCRKTCGFKC+

Quality I ..I. I. Ill-l

Figure S3. Multiple sequence alignment of ShK domains in cerianthid venom-like genes and other toxin
representatives. Sequences alignment constructed using the L-INS-I algorithm in MAFFT [153] and viewed in a
Clustal color scheme using Jalview v2.11.1 [155]. Six conserved cystine residues characteristic of ShK domains are
should across all taxa. Various SHK toxin domains modified from [81].
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Figure S4. Phylogenetic gene tree of three-finger toxin family sequences. The three-finger gene tree
was constructed using RAXML with the the WAG+I+G model. Bootstrap support based on 500 rapid bootstrap
replicates, and all support values are shown. Sequence names in bold with purple branches are those from
cerianthids. Sequences in gray are non-venomous representatives. Phylogeny modified from [47].
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Figure S5. Phylogenetic gene tree of kazal family sequences. The kazal gene tree was constructed using RAXML with
the WAG+I+G model. Bootstrap support based on 500 rapid bootstrap replicates, and all support values are shown.
Sequence names in bold with purple branches are those from cerianthids. Sequences in gray are non-venomous
representatives. Phylogeny modified from [81].
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Figure S6. Phylogenetic gene tree of C-type lectin family sequences. The C-type lectin gene tree was constructed
using RAXML with the WAG+I+G model. Bootstrap support based on 500 rapid bootstrap replicates, and all
support values are shown. Sequence names in bold with purple branches are those from cerianthids. Sequences

in gray are non-venomous representatives. Phylogeny modified from [81].
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Figure S7. Phylogenetic gene tree of venom vascular endothelial growth factors (venom VEGF) family sequences.
The venom VEGEF gene tree was constructed using RAXML with the WAG+G model. Bootstrap support based on 500
rapid bootstrap replicates, and all support values are shown. Sequence names in bold with purple branches are those
from cerianthids. Sequences in gray are non-venomous representatives. Phylogeny modified from [47].
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Figure S8. Phylogenetic gene tree of cystatin family sequences. The cystatin gene tree was constructed using
RAXML with the WAG+I+G model. Bootstrap support based on 500 rapid bootstrap replicates, and all support
values are shown. Sequence names in bold with purple branches are those from cerianthids. Sequences in gray

are non-venomous representatives. Phylogeny modified from [81].
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Figure S9. Phylogenetic gene tree of venom protein 302 family sequences. The venom protein 302 gene tree was

constructed using RAXML with the JTT+I+G model. Bootstrap support based on 500 rapid bootstrap replicates,
and all support values are shown. Sequence names in bold with purple branches are those from cerianthids.
Sequences in gray are non-venomous representatives. Phylogeny modified from [47].



Bos taurus (spO77780)
Rattus norvegicus (SpP97776)
Mus musculus (spQIR160)
Ixodes scapularis (trB7P4M8)
Mus musculus (spQIJLNG)
Bothrops jararacussu (spQ1PHZ4)
Bothrops pauloensis (SpQII9R4)
12 Crotalus atrox (spQ91401)
85 Bolh/ops leucurus (spP84907)
Bothrops moojeni (spP85314)
50 Naja kaouthia (spP82942)
Bungarus fasciatus (SpA8QL48)
Daphnia pulex (trE9FS60)
Xenopus laevis (spQ8JIY1)
Eulophus pennicornis (SpB5AJT3)
Eulophus pennicornis (spB5AJT2)
1001 Eulophus pennicornis (SpB5AJT4)
Tityus serrulatus (spP86392)

vectensis (SpA7TRX69)
_‘:—C brnslllensls DN17935_¢c0_g1_i1.p1
10

0 DN14091_c0_g1_i2.p2
100' P. borealis DN14091_c0_g1_i1.p1
P. borealis DN23928 c0_g1_i1.p1
85 P. borealis DN27795_c0_g1_i1.p1
98 C. brasiliensis DN13064_c0_g1_i1.p1
98 100! C. brasiliensis DN13064_c0_g1_i3.p1
P. borealis DN29126 _c0 g3 i1.p1
P.b lis DN31672_c0_g1_i1.p1
I. nocturnus DN1936_c0_g1_i1.p1
P. maua DN29374 _c0_g2 i1.p1
P. borealis DN22557 c0_g2 i1.p1
P. maua DN34308_c0_g1_i3.p1

97

100

1991 p maua DN34308_c0_g1_i2.p1
P. maua DN34308 c0_g1_i1.p1
P. maua DN38610_c0_g1_i1.p1
P. borealis DN22746 ¢c0 g1 _i1.p1
P. maua DN36730_c0_g1_i5.p1
77 Drosophila pseudoobscura pseudoobscura (SpQ29NC4)
Mhoh’s gambiae (sp002350)
4l| 5
I. nocturnus DN10262_c0_g2 i1.p1
P. maua DN37054 _c0_g1_i2.p1
P. maua DN36852_c0_g2 i2.p1
P. maua DN36852_c0_g2 i1.p1
1. nocturnus DN16695_c0_g1_i1.p1
700 C. brasiliensis DN17053_c0_g1_i1.p1
42Lyzg P. borealis DN25225 c0_g2 i1.p1
P. maua DN33735_c0_g1_i1.p1
C. brasiliensis DN13930_c0_g1_i1.p1
is DN12844_c0_g1_i1.p1
Loxosceles intermedia (spAO FKN6)
(rB4F319

T30 P. borealis DN31071_c0_g1_I3.p1
P. maua DN36730_c0_g1_i3.p1
wax)!z'ns (spP15085)
Sabellastarte magnifica (spP86516)

P. borealis DN30581_c0_g1_i1.p1
C. brasiliensis DN4862_c0_g2_i1.p1

I. nocturnus DN19458 c0_g1_it.p1

P. b
Limulus 'uu\p hemt

Limulus polyphemt

C. brasiliensis DN8351_c0_g1_i1.p1
09 p porealis DN32351_c0_g1_i1.p1
100 Lfz; P.mauaDN40100 c3 g1 it.p1
1. nocturnus DN22063_c2 g1 _i1.p1
7 L= I. nocturnus DN20126_c1_g1_i4.p1
C. brasiliensis DN21719_c3_g1_i1.p1

750 Penaeus vannamei (trQ20AS7)

L——_— Astacus astacus (SpP07584)
Solenopsis invicta (trE9JDC5)

P. borealis DN32249 c4 85 i3.p1
Phlebotomus

6
99 Plutella xy! LNe /aurFIUB/)
J 7 Bombyx mandarina (trG3M4F7)
11 99t Bombyx mori (trB5TZ28)

P. maua DN38778_c2_g3 i1.p1

8 P. maua DN38778_c2_g4_i1.p1
T . borealis DN29612_c0_g1_i1.p1
C. brasiliensis DN16138_c0 g1 it.pt

P. borealis DN11973_c0_g1_i1.p1
P. borealis DN27008_c0_g1_i1.p1
P. borealis DN24592_c0_g1_i1.p1
20 C. brasiliensis DN21784_c8_g1_i1.p1
P. maua DN36380_c0_g1_i11.p1
Nematostella vectensis (spK7Z9Q9)
: anocrumus DN17792 c1_g2 i2.p1
1. nocturnus DN17792_c1_g3_i1.p1
C. brasiliensis DN8389_c0_g2_i1.p1
P. borealis DN16728_c0_g1_i2.p1
C. brasiliensis DN21032_c0_g2_i1.p1

10012
a8

Figure 510. Phylogenetic gene tree of metalloprotease M12A family sequences. The metalloprotease M12A gene

tree was constructed using RAXML with the WAG+I+G model. Bootstrap support based on 500 rapid bootstrap

replicates, and all support values are shown. Sequence names in bold with purple branches are those from
cerianthids. Sequences in gray are non-venomous representatives. Phylogeny modified from [81].
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Figure S11. Orthologous gene clusters of the putative venom-like genes for all four cerianthids. Venn diagram
shows overlap of gene clusters for all four species. Table shows the number of venom-like genes within each
species that fall within a cluster or are singletons, which as genes that cannot be placed into a cluster (unique to
each species). Gene clusters were analyzed using the OrthoVenn2 server under default setting except
evalue changed to 1le-5 (https://orthovenn2.bioinfotoolkits.net/) [157].
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