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Table S5a: Genome features of the glass sponge O. minuta, compared to other sponges from the three other classes. Table modified from Kenny et al., 2020 
by adding Busco (Simao et al 2015) results (BUSCO v2/v3) for O. minuta using the Eukaryota OrthoDB v9 core genes set and computed on the gVolante server.

Homoscleromorpha Calcarea

species
O. minuta 

(genome mode)
O. minuta 

(Augustus aa set) E. muelleri (genome mode) E. muelleri 
(Augustus aa set) A. queenslandica T. wilhelma O. pearsei S. ciliatum

Total # of core genes queried 303 303 303 303 303 303 303 303
# of core genes detected 282 (93.07%) 278 (91.75%) 243 (80.20%) 254 (83.83%) 274 (90.43%) 258 (85.15%) 207 (68.32%) 240 (79.21%)
Complete + Partial 285 (94.06%) 284 (93.73%) 254 (83.83%) 273 (90.10%) 281 (92.74%) 275 (90.76%) 237 (78.22%) 259 (85.48%)
# of missing core genes 18 (5.94%) 19 (6.27%) 49 (16.17%) 30 (9.90%) 22 (7.26%) 28 (9.24%) 66 (21.78%) 44 (14.52%)
Average # of orthologues per core genes 1.01 1.01 1.12 1.22 1.04 1.05 1 1.07
% of detected core genes that have 
more than 1 ortholog 1.06 0.72 10.7 19.6 4.38 4.26 0 6.67

Table S5b: Mean size of coding and non-coding sequences in O. minuta compared to two demosponges
Statistics are from the current O. minuta genome and two Demospongiae genomes used for Busco computation (genome soruce can be found in the main text).

Hexactinellida
Oopsacas minuta Ephydatia muelleri Amphimedon queenslandica (V2.1) 

Number of predicted proteins 16413 39245 43615
Mean protein length (aa residues) 425.2 497.66 337.84
Maximum protein length (aa residues) 13808 37921 18893
Minimum protein length (aa residues) 43 10 5
Mean number of introns per gene 1.59 3.009 2.01
Mean intron size (bp) 341.2 361.49 327.62
Median intron size (bp) 139.5 138 70
Mean gene size (bp) 1806 4507.53 2425.68
Mean inter-gene distance (bp) 2001 3524.79 2145.72

Hexactinellida Demospongiae

Demospongiae



Table S6: Respective number of predicted and annotated sequences in the genome of O. minuta
See methods for any details on the gene prediction.

Categories Number
predicted genes 16413

Annotated Genes 7737
Biological 4092
Cellular 2042
Function 6704
Total 12838

Figure S5: Gene ontology at the first two levels for the 7,737 genes that received GO annotations. 
GO infered via a domain search using InterProScan (Quevillon et al 2005) against the conserved domain database at NCBI.
GO identifiers were used on WEGO (http://wego.genomics.org.cn/). 

GO Terms
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Figure S6a: Orthology clustering on predicted proteomes of six sponges pertaining to the four sponge classes.  
Orthogroups were computed using Orthofinder  (Emms & Kelly 2019). The figure was generated with the R module UpSetR 
(https://CRAN.R-project.org/package=UpSetR) on the basis of the Orthogroups.GeneCount.tsv simplified to take into account 
only the presence/absence of a species in an orthogroup and iTOL (Letunic & Bork 2021) based on the SpeciesTree_rooted.txt 
output files from Orthofinder.

Pe
rc

en
ta

ge
 o

f g
en

es

Nu
m

be
r o

f g
en

es

0

10

20

30

40

50

0

168

280

hy
dr

ol
as

e 
ac

tiv
ity

tr
an

sf
er

as
e 

ac
tiv

ity

ca
ta

ly
tic

 a
ct

iv
ity

, a
ct

in
g 

on
 R

NA
ox

id
or

ed
uc

ta
se

 a
ct

iv
ity

ly
as

e 
ac

tiv
ity

ca
ta

ly
tic

 a
ct

iv
ity

, a
ct

in
g 

on
 a

 p
ro

te
in

is
om

er
as

e 
ac

tiv
ity

ca
ta

ly
tic

 a
ct

iv
ity

, a
ct

in
g 

on
 D

NA

he
te

ro
cy

cl
ic

 c
om

po
un

d 
bi

nd
in

g

or
ga

ni
c 

cy
cl

ic
 c

om
po

un
d 

bi
nd

in
g

io
n 

bi
nd

in
g

pr
ot

ei
n 

bi
nd

in
g

sm
al

l m
ol

ec
ul

e 
bi

nd
in

g
co

fa
ct

or
 b

in
di

ng
dr

ug
 b

in
di

ng

ca
rb

oh
yd

ra
te

 d
er

iv
at

iv
e 

bi
nd

in
g

lip
id

 b
in

di
ng

gu
an

yl
-n

uc
le

ot
id

e 
ex

ch
an

ge
 fa

ct
or

 a
ct

iv
ity

en
zy

m
e 

re
gu

la
to

r a
ct

iv
ity

DN
A-

bi
nd

in
g 

tr
an

sc
rip

tio
n 

fa
ct

or
 a

ct
iv

ity

tr
an

sm
em

br
an

e 
tr

an
sp

or
te

r a
ct

iv
ity

si
gn

al
in

g 
re

ce
pt

or
 a

ct
iv

ity
re

sp
on

se
 to

 s
tre

ss

ce
llu

la
r r

es
po

ns
e 

to
 s

tim
ul

us

re
gu

la
tio

n 
of

 re
sp

on
se

 to
 s

tim
ul

us
ce

llu
la

r m
et

ab
ol

ic
 p

ro
ce

ss

ni
tro

ge
n 

co
m

po
un

d 
m

et
ab

ol
ic

 p
ro

ce
ss

or
ga

ni
c 

su
bs

ta
nc

e 
m

et
ab

ol
ic

 p
ro

ce
ss

pr
im

ar
y 

m
et

ab
ol

ic
 p

ro
ce

ss
bi

os
yn

th
et

ic
 p

ro
ce

ss

sm
al

l m
ol

ec
ul

e 
m

et
ab

ol
ic

 p
ro

ce
ss

re
gu

la
tio

n 
of

 m
et

ab
ol

ic
 p

ro
ce

ss

ne
ga

tiv
e

re
gu

la
tio

n 
of

 m
et

ab
ol

ic
 p

ro
ce

ss

po
si

tiv
e

re
gu

la
tio

n 
of

 m
et

ab
ol

ic
 p

ro
ce

ss
ca

ta
bo

lic
 p

ro
ce

ss

ce
llu

la
r c

om
po

ne
nt

 o
rg

an
iz

at
io

n

ac
tin

 fi
la

m
en

t-b
as

ed
 p

ro
ce

ss
m

ic
ro

tu
bu

le
-b

as
ed

 p
ro

ce
ss

re
gu

la
tio

n 
of

 c
el

lu
la

r p
ro

ce
ss

ne
ga

tiv
e 

re
gu

la
tio

n 
of

 c
el

lu
la

r p
ro

ce
ss

po
si

tiv
e 

re
gu

la
tio

n 
of

 c
el

lu
la

r p
ro

ce
ss

si
gn

al
 tr

an
sd

uc
tio

n
ce

ll 
co

m
m

un
ic

at
io

n
ce

ll 
cy

cl
e 

pr
oc

es
s

ce
ll 

cy
cl

e
m

ac
ro

m
ol

ec
ul

e 
lo

ca
liz

at
io

n

es
ta

bl
is

hm
en

t o
f l

oc
al

iz
at

io
n

ce
llu

la
r l

oc
al

iz
at

io
n

re
gu

la
tio

n 
of

 b
io

lo
gi

ca
l q

ua
lit

y

re
gu

la
tio

n 
of

 b
io

lo
gi

ca
l p

ro
ce

ss

re
gu

la
tio

n 
of

 m
ol

ec
ul

ar
 fu

nc
tio

n

ce
llu

la
r c

om
po

ne
nt

 b
io

ge
ne

si
s

ne
ga

tiv
e 

re
gu

la
tio

n 
of

 b
io

lo
gi

ca
l p

ro
ce

ss

po
si

tiv
e 

re
gu

la
tio

n 
of

 b
io

lo
gi

ca
l p

ro
ce

ss
re

gu
la

tio
n 

of
 s

ig
na

lin
g

ce
ll-

ce
ll 

si
gn

al
in

g
ce

ll 
ad

he
si

on

an
at

om
ic

al
 s

tr
uc

tu
re

 d
ev

el
op

m
en

t

Molecular Function Biological Process

Figure S6b: Gene Ontology at level 3 for orthogroups absent in O. minuta and present in all other sponge lineages (if >1%)   
GO infered via a domain search using InterProScan (Quevillon et al 2005) against the conserved domain database at NCBI. GO identifiers were used on WEGO (http://wego.genomics.org.cn/)
Main functional categories are represented by different colors to make visualization easier. . 
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Table S7: ORFING report, Comparison of protein sequence lengths and BUSCO scores between the different versions of the genome masked or unmasked. 

dataset #sequences Longest Shortest Mean Median Complete Busco Partial Busco Busco Score
GCA_024704765.1_ASM2470476v1* 16413 13808 43 425 301 278 284 C:91.8%[S:90.8%,D:1.0%],F:2.0%,M:6.2%,n:303
uncleaned unmasked 17059 13808 38 429 303 278 284 C:91.7%[S:89.4%,D:2.3%],F:2.0%,M:6.3%,n:303
uncleaned hardmasked no low 11932 15060 38 502 360 277 282 C:91.4%[S:89.1%,D:2.3%],F:1.7%,M:6.9%,n:303
uncleaned hardmasked 11600 12346 39 510 365 273 281 C:90.1%[S:87.5%,D:2.6%],F:2.6%,M:7.3%,n:303
uncleaned softmasked no low 16668 15597 38 436 311 278 285 C:91.7%[S:88.1%,D:3.6%],F:2.3%,M:6.0%,n:303
uncleaned softmasked 16371 15257 38 442 316 278 284 C:91.8%[S:88.8%,D:3.0%],F:2.0%,M:6.2%,n:303

* version analysed in this work

C: complete
S: complete and single copy
D: complete and duplicated
F: fragmented
M: missing
n: total search



Table S8 : Types and relative abundances of repeats predicted in the genome of
O. minuta. Repeats were predicted and analysed with RepeatModeler 2.0.4 and
RepeatMasker 4.1.4 (default mode) (http://www.repeatmasker.org ) from the Dfam
TEtool container https://github.com/Dfam-consortium/TETools
.

number of length percentage
elements* occupied of sequence

Retroelements 967 402918 bp 0.66 %
SINEs: 0 0 bp 0.00 %
Penelope 0 0 bp 0.00 %
LINEs: 0 0 bp 0.00 %
CRE/SLACS 0 0 bp 0.00 %
L2/CR1/Rex 0 0 bp 0.00 %
R1/LOA/Jockey 0 0 bp 0.00 %
R2/R4/NeSL 0 0 bp 0.00 %
RTE/Bov-B 0 0 bp 0.00 %
L1/CIN4 0 0 bp 0.00 %

LTR elements: 967 402918 bp 0.66 %
BEL/Pao 0 0 bp 0.00 %
Ty1/Copia 576 85338 bp 0.14 %
Gypsy/DIRS1 391 317580 bp 0.52 %

Retroviral 0 0 bp 0.00 %
DNA transposons 16375 9486879 bp 15.44 %

hobo-Activator 3729 1655397 bp 2.69 %
Tc1-IS630-Pogo 5265 3313939 bp 5.39 %
En-Spm 0 0 bp 0.00 %
MULE-MuDR 1296 572590 bp 0.93 %
PiggyBac 0 0 bp 0.00 %
Tourist/Harbinger 171 170952 bp 0.28 %
Other (Mirage, 1552 748427 bp 1.22 %
P-element, Transib)

Rolling-circles 148 83011 bp 0.14 %
Unclassified: 64870 11067513 bp 18.01 %
Total interspersed repeats: 20957310 bp 34.10 %
Small RNA: 0 0 bp 0.00 %
Satellites: 0 0 bp 0.00 %
Simple repeats: 7816 364942 bp 0.59 %
Low complexity: 910 45186 bp 0.07 %
* most repeats fragmented by insertions or deletions
have been counted as one element

http://www.repeatmasker.org/
https://github.com/Dfam-consortium/TETools
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