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Figure S1. K-mer spectra and fitted models for a GenomeScope analysis of our Dovetail Omni-C data for Berghia stephanieae. 
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[bookmark: _heading=h.gjdgxs]Genome Summary Statistics - Figure S2
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Figure S2. Snail plot showing high contiguity of the filtered genome (18 scaffolds), where 99% of the genome is found in the top 15 scaffolds. This plot also indicates the high levels of completeness (93.3%) when compared to metazoan single-copy ortholog datasets (BUSCO), with low levels of duplication (0.6%).
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Figure S3. This chart shows the proteins in each proteome that were classified as species-specific based on the OrthoFinder and KinFin analyses. 
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Figure S4. This chart shows the proportion of proteins in each proteome that were classified as species-specific based on the OrthoFinder and KinFin analyses. 









[bookmark: _heading=h.rflhjr43wz01]Rarefaction Curves - Figures S5-S9
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Figure S5. Rarefaction curve for gene sampling at the phylum level. This graph indicates that gene sampling for Mollusca (blue) is reaching an asymptote, which suggests that our sampling of these genes is sufficient for identifying Berghia genes that would match to other Mollusca proteomes.
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Figure S6. Rarefaction curve for gene sampling at the class level. This graph indicates that gene sampling for Gastropoda (blue) and Bivalvia (green) are reaching an asymptote, which suggests that our sampling of these genes is sufficient for identifying Berghia genes that would match to other gastropod proteomes.
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Figure S7. Rarefaction curve for gene sampling at the subclass level. This graph indicates that gene sampling for Heterobranchia (purple) are reaching an asymptote, which suggests that our sampling of these genes is sufficient for identifying Berghia genes that would match to other gastropod proteomes.
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Figure S8. Rarefaction curve for gene sampling at the order level. This graph indicates that gene sampling for Nudibranchia (green) is reaching an asymptote, which suggests that our sampling of these genes is sufficient for identifying Berghia genes that would match to other nudibranch proteomes.
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Figure S9. Rarefaction curve for gene sampling at the superfamily level. This graph indicates that gene sampling for Aeolidina (blue) is perhaps reaching an asymptote, though this group is not as well sampled as other levels. This still suggests that our sampling of these genes is sufficient for identifying Berghia genes that would match to other aeolid proteomes.




[bookmark: _heading=h.30j0zll]KinFin Results - Figures S10-S11[image: ]
Figure S10. Distribution of both clade-specific and non-clade-specific (Other) genes across the putative chromosomes in our Berghia stephanieae genome. To the left is the raw gene counts per chromosome, and to the right is the number of genes per Mb of sequence to account for differences in chromosome lengths.[image: ]
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Figure S11. This chart shows the proportion of genes on each chromosome that are clade-specific and non-clade-specific (Other). 

[bookmark: _heading=h.53tixk7iphtf]Differential Expression Results - Figures S12-S18
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Figure S12. Gene expression across tissues in genes classified as Berghia-specific. Left: Heatmap of expression profiles; Right: PCA-plot showing similarity of expression within and among tissues.
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Figure S13. Gene expression across tissues in genes classified as Aeolidina-specific. Left: Heatmap of expression profiles; Right: PCA-plot showing similarity of expression within and among tissues.
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Figure S14. Heatmap of gene expression across tissues in genes classified as Nudibranchia-specific (left) and a PCA-plot showing similarity of expression within and among tissues (right).
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Figure S15. Gene expression across tissues in genes classified as Heterobranchia-specific. Left: Heatmap of expression profiles; Right: PCA-plot showing similarity of expression within and among tissues.
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Figure S16. Gene expression across tissues in genes classified as Gastropoda-specific. Left: Heatmap of expression profiles; Right: PCA-plot showing similarity of expression within and among tissues.
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Figure S17. Gene expression across tissues in genes classified as Mollusca-specific. Left: Heatmap of expression profiles; Right: PCA-plot showing similarity of expression within and among tissues.
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Figure S18. Gene expression across tissues in genes classified as “Other”. Left: Heatmap of expression profiles; Right: PCA-plot showing similarity of expression within and among tissues.




image16.png
Amphimedon queenslandica DT
e |
e |
e |
e |
Branchiostoma lanceolatum D
Strongylocentrotus purpuratus .
T

Acropora millepora
Nematostella vectensis
Mus musculus

Danio rerio

Caenorhabditis elegans
Drosophila melanogaster
Helobdella robusta
Capitella teleta
Gymnomenia pellucida
Scutopus ventrolineatus
Acanthochitona crinita
Acanthopleura granulata
Hanleya hanleyi
Laevipilina hyalina
Architeuthis dux
Octopus bimaculoides
Magallana hongkongensis
Crassostrea gigas
Saccostrea glomerata
Pinctada fucata

Mytilus coruscus
Bathymodiolus platifrons
Chlamys farreri
Patinopecten yessoensis
Argopecten purpuratus
Scapharca broughtonii
Archivesica marissinica
Sinonovacula constricta
Gadila tolmiei

Gigantopelta aegis
Haliotis discus hannai
Lottia gigantea
Pomacea canaliculata
E}vsia marginata
Elysia chlorotica
Plakobranchus ocellatus
Bulinus truncatus
Biomphalaria glabrata
Physella acuta
Candidula unifasciata
Aplysia californica
hromodoris westraliensis
Verconia verconis
Ceratosoma tenue
Actinocyclus verrucosus
Prodoiris clavigera
Scyllaea fulva
Hancockia uncinata
Tritonia hamnerorum
Tritonia festiva
Unidentia sp
Eubranchus rustyus
Favorinus auritulus
Hermissenda opalescens
Berghia stephanieae

Species—restricted H

Shared O

e |
Chrysomallon squamiferum em— — — 0 000000000000
e |

0.0




image1.png
Count of non-singleton clusters

~— Mollusca
—— Chordata
~— Annelida
— Cnidaria

0 10 20 30 40
Sampled proteomes




image4.png
Count of non-singleton clusters

40000-

e Gastropoda
~— Bivalvia

—— Polyplacophora
—— Anthozoa

—— Cephalopoda
- —— =

0 5 10 15 20 25
Sampled proteomes





image15.png
Count of non-singleton clusters

10000-

10
Sampled proteomes

15

Neomphalina
Coleoidea
undef
Neoloricata
Hexacorallia
Heterobranchia
Autobranchia





image25.png
Count of non-singleton clusters

35000-

30000-

20000-

15000-

10000-

5000-

undef
~— Nudibranchia

~—— Chitonida
~ Ostreida
—— Mytiloida

8
Sampled proteomes

10

12

Pectinida

14




image23.png
60000-

50000-

40000-

30000-

undef
—— Dendronotoidea
~—— Ostreoidea

—— Eudoridoidea
~— Aeolidioidea
~——— Placobranchoidea
—— Pectinoidea

~— Mytiloidea

—— Lymnaeoidea

- Neomphaloidea
0.0 2.5 5.0 7.5 10.0 125 15.0 17.5
Sampled proteomes

Count of non-singleton clusters

20000-

10000-





image5.png
# of Genes per Mb

60

4

2

3

S

23 4 5 6 7 8 9 1011 12 13 14 15
Chromosome

Clade

W Other
Mollusca
Gastropoda
Heterobranchia
Nudibranchia
B Aeolidina
Berghia





image2.png
3000

2000

# of Genes

1000

0

1.2 3 4

56 7 8 9101
Chromosome

12 13 14 15

Clade

W Other
Mollusca
Gastropoda
Heterobranchia
Nudibranchia
B Aeolidina
Berghia





image6.png
1.00

0.75
»
3}
5 Clade
o

[l Other

ks Mollusca
< 0.50 B Gastropoda
S Heterobranchia
£ B Nudibranchia
I3 B Aeolidina
o Berghia
=4
o

0.25 III

0.00

12345678 9101112131415
Chromosome




image9.png
Color Kay

“%

e il rrmrm

Rhinophore 3
Rhinophore 2
Rhinophore 1

Oral Tentacle 2

Oral Tentacle 1

Oral Tentacle 3

Tail 2

Foot 1
Distal Ceras 1

Proximal Ceras 1

Proximal Ceras 2

Tail 1

Distal Ceras 3
Distal Ceras 2
Foot 2

Proximal Ceras 3

Brain 7

Brain 8

Foot 2
Tail 1

Proximal Ceras 2
Foot 1
Tail 2

Brain 8
Brain 7
Oral Tentacle 3

Proximal Ceras 3
Distal Ceras 2
Distal Ceras 3

Proximal Ceras 1
Distal Ceras 1

Oral Tentacle 1
Oral Tentacle 2
Rhinophore 1
Rhinophore 2
Rhinophore 3




image13.png
PC2

Brain

Distal Ceras
Foot

Oral Tentacle
Proximal Ceras
Rhinophore
Tail

-40 ~20 0
PC1




image22.png
3

“

Value

Oral Tentacle 3

Oral Tentacle 1
Oral Tentacle 2
Tail 2
Foot 1

Proximal Ceras 2

Proximal Ceras 1
Tail 1
Foot 2

Proximal Ceras 3

Distal Ceras 3
e Distal Ceras 1
e Distal Ceras 2
Rhinophore 2
Rhinophore 3
Rhinophore 1
[ — Brain 7
Brain 8
EE 2L EEEEEREERE Y
"TErgcdsst SS9 FE
seeliif 0 oz
a [




image21.png
PC2

-10
PC1

Brain

Distal Ceras
Foot

Oral Tentacle
Proximal Ceras
Rhinophore
Tail




image8.png
Brain 7

Brain 8

Proximal Ceras 3

Tail 1

Proximal Ceras 2

Proximal Ceras 1

Foot 2

Distal Ceras 2

Distal Ceras 3

Distal Ceras 1

Tail 2

Foot 1

Rhinophore 2

Rhinophore 3

Oral Tentacle 3

Oral Tentacle 2

Oral Tentacle 1

Rhinophore 1

Rhinophore 1
Oral Tentacle 1
Oral Tentacle 2
Oral Tentacle 3
Rhinophore 3
Rhinophore 2
Foot 1

Tail 2

Distal Ceras 1
Distal Ceras 3
Distal Ceras 2
Foot 2

Proximal Ceras 1
Proximal Ceras 2
Tail 1

Proximal Ceras 3
Brain 8

Brain 7




image14.png
PC2

Brain

Distal Ceras
Foot

Oral Tentacle
Proximal Ceras
Rhinophore
Tail

-40 -20 0
PC1




image7.png
PC2

®
o
@
® @® Brain
P o @ Distal Ceras
® Foot
@ Oral Tentacle
@ Proximal Ceras
" Rhinophore
® ® Tail
®
o
o
o
o
DY
®
-40 -20 0




image10.png
Color Kay

“%

Brain 8

Brain 7

Proximal Ceras 3

Foot 2

Tail 1

Distal Ceras 2

Distal Ceras 3

Proximal Ceras 2

Proximal Ceras 1

Distal Ceras 1

Foot 1

Tail 2

Oral Tentacle 3

Oral Tentacle 1

Oral Tentacle 2

Rhinophore 1

Rhinophore 2

Rhinophore 3

Rhinophore 3
Rhinophore 2
Rhinophore 1
Oral Tentacle 2
Oral Tentacle 1
Oral Tentacle 3
Tail 2

Foot 1

Distal Ceras 1
Proximal Ceras 1
Proximal Ceras 2
Distal Ceras 3
Distal Ceras 2
Tail 1

Foot 2

Proximal Ceras 3
Brain7

Brain 8




image19.png
PC2

-40 -20
PC1

Brain

Distal Ceras
Foot

Oral Tentacle
Proximal Ceras
Rhinophore
Tail




image17.png
Color Kay

s

@

SRR TR

Oral Tentacle 1
Rhinophore 1

Oral Tentacle 3
Oral Tentacle 2

Rhinophore 3

Rhinophore 2

Distal Ceras 1
Tail 2
Foot 1

Proximal Ceras 2

Proximal Ceras 1

Distal Ceras 3
Tail 1
Foot 2

Proximal Ceras 3

Distal Ceras 2
Brain 8
Brain 7
~ o oN e Nt @ oe N - - N e o o e
I B A Rl A D
2 2 T 808 8 ]
S5 33" 33gerg22gEes
a o § 8§ 8 8 38 O & & E E & E
ER T 3T zgegeaege
% E s E E Z £ 5 T T E T
° & 53 e §85%§
a [




image12.png
PC2

-20 0
PC1

Brain

Distal Ceras
Foot

Oral Tentacle
Proximal Ceras
Rhinophore
Tail




image3.png
3

S TS ™

Rhinophore 1
Oral Tentacle 1
Oral Tentacle 2
Oral Tentacle 3
Rhinophore 3

Rhinophore 2
Distal Ceras 1

Tail 2

Foot 1

Foot 2

Distal Ceras 2
Distal Ceras 3

Proximal Ceras 1

Proximal Ceras 2

Tail 1

Proximal Ceras 3

Brain 7

Brain 8

[ T T S S S N

€ £ 0 = 0o o 0 0 B 85 = 0 2 9 » ®
88 g g 883 TFE L E L2 LB

- g E 38 g & - 5 22 8 8 8 8
o o O o o g- % < < < g-
T T T T T T 2 2 2 2 @& 2
E £ E 2 2 2 E 5 5 %5 w £
H X % 06 o 8 % 8 F F &
S S 9 6 6 6
a a o




image18.png
PC2

®
® ® @® Brain
o @ Distal Ceras
® Foot
@ Oral Tentacle
® @ Proximal Ceras
" Rhinophore
® Tail
o
o
o
o
o
-40 -20 0

PC1




image11.png
“%

Ol IrnrmIrm

Rhinophore 1
Oral Tentacle 1
Oral Tentacle 3
Foot 1
Rhinophore 3
Rhinophore 2
Oral Tentacle 2
Distal Ceras 1
Distal Ceras 2
Tail 2

Tail 1

Distal Ceras 3
Proximal Ceras 1
Proximal Ceras 2
Proximal Ceras 3

Foot 2

Brain 7
Brain 8

© M N ® N - e e NN - NN @ e o«

P E N 8 2 e R 2P PE e e

§ 3 o g 8 g 8 F F 8 8 ]

R I 833 fg2fEz
T T TS s s ° £ 8 e e 2
£ EE B Tz 5 5 & 5 5 &
5 88 ° 885 56
a o o




image26.png
GenomeScope Profile

len:757,968,393bp uniq:67% het:0.693% kcov:79.5 err:0.723% dup:4.76% k:21

~~ unique sequence

= errors

O
o
>
—
o
(2]

Ko}
o

e full model

90+29

kmer-peaks

90+ey

Aouanbai4

90+e¢

00+20

400

300

200

100

Coverage




image24.png
Scaffold statistics BUSCO metazoa_odb10 (954)
. Complete (93.3%) D Fragmented (2.6%)

D Log10 scaffold count (total 18)
. Scaffold length (total 1.0G) . Duplicated (0.6%) D Missing (4.1%)
1.0G
0%

B Longest scaffold (150m) ®
[ N0 tength (sem)
[ noo tength (44m)

70

Y
Qb(

Composition
B oc @5.9%)

[] At 64.1%)

N0z (] N ©.1%)

Scale

Ol 1
O[sov ]

Dataset: Berghia_Apr2021_purged





image20.png
Amphimedon queenslandica T ]

Acropora millepora e —— |

Nematostella vectensis [ —

Mus musculus ]
Danio rerio | — |

Branchiostoma lanceolatum BEmmr——————————— ]
Strongylocentrotus purpuratus B

Caenorhabditis elegans s —
Drosophila melanogaster [ —
Helobdella robusta [ —
Capitella teleta [ ——
Gymnomenia pellucida )
Scutopus ventrolineatus e
Acanthochitona crinita |
Acanthopleura granulata [ —
Hanleya hanleyi L |
Laevipilina hyalina L I |
Architeuthis dux | |
Octopus bimaculoides [ —
Magallana hongkongensis e
Crassostrea gigas )
Saccostrea glomerata | ————
Pinctada fucata o ————
Mytilus coruscus L — |
Bathymodiolus platifrons e ———————————
Chlamys farreri | ——
Patinopecten yessoensis | ——
Argopecten purpuratus | —
Scapharca broughtonii 5 —
Archivesica marissinica [ —
Sinonovacula constricta | —
Gadila tolmiei L
Chrysomallon squamiferum 1)
Gigantopelta aegis )
Haliotis discus hannai [ —
Lottia gigantea ) —
Pomacea canaliculata 1 —
Elf/sia marginata e |
Elysia chlorotica —————
Plakobranchus ocellatus L |
Bulinus truncatus | ——
Biomphalaria glabrata | —
Physella acuta |
Candidula unifasciata  ———
Aplysia californica | E—
hromodoris westraliensis |
Verconia verconis |
Ceratosoma tenue [ —
Actinocyclus verrucosus [ —
Prodoris clavigera s ——
Scyllaea fulva [ ————————————
Hancockia uncinata ) —
Tritonia hamnerorum e |
Tritonia festiva | —
Unidentia sp I |
Eubranchus rustyus —————
Favorinus auritulus  —
Hermissenda opalescens | —
Berghia stephanieae - —

Species-restricted® [———— 11— T ]
Shared® 20000 40000 60000 80000




