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Figure S1: GC content of de novo assembled transcripts before and after
PSyTrans treatment. (a) An apparent feature of Symbiodinium transcripts is that
their GC content is higher than those from corals. Therefore, the GC content appears
as a bimodal distribution from total RNA transcripts. (b) After PSyTrans separation,
GC contents showed normal distributions from both coral and Symbiodinium

transcripts.
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Figure S2: GC content of mitochondrial genomes. Black stars represent
sequences obtained from the NCBI nucleotide database. Stars in the green box
represent robust corals, and stars in the brown box represent complex corals. Blue
triangles represent the two robust corals (Fungia and Goniastrea), and red
pentagons represent the four complex corals (A.digitifera, A.millepora, Galaxea and
Porites) used in the present study.
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Figure S3: Consensus phylogenetic trees estimated from GN model with node
support. The tree topology was firstly generated for Nematostella, Galaxea,
A.digitifera and Fungia. Nematostella was used as an outgroup to indicate the root
position for corals. The relative positions of Goniastrea (a) and Porites (b) to the four
species were inferred separately. The percentages show node support based on the
likelihood weights method described in Holland et al. 2006 [107].
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Figure S4: Comparison of consensus phylogenetic trees for the eight cnidarian
species which are the focus of comparative analyses, estimated from the GN
(A) and AA (B) models. Branch lengths of the GN-based tree were estimated from
91 protein coding sequence alignments, and node support values are shown in
Figure S3. Protein alignments from the same 91 one-to-one orthologous genes were
used to generate the AA-based tree. The partition model implemented in IQ-TREE
was applied. Node support values (shown as percentages) were obtained from 1000
UFboot replicates.
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Figure S5: Phylogenetic relationships among HOX-related genes in corals and
anemones. All genes are coloured according to species. Clades were identified and
labelled according to the presence of sequences previously classified by Chourrout et
al. 2006, Baumgarten et al. 2015 [19, 39]. Model (LG+(G4) was selected as the best
model. Node labels show support as a percentage of 1000 UFboot replicates. All node
branch lengths less than 1E-5 were collapsed to polytomies. Sequences on which the
tree was based are summarised in Additional file 2: Table S13 and provided in
additional file 4.



Pepiidase_A17; Pao retrotransposon pepidase
Asp_protease_2: Aspartyl protease
rve: Tntegrase Core domain
£x5_endo_phos Endcnuclease/Exonuclease/phospha(ase family 2
Exo_endo_phos_2: Endon! anser

B Boredin of ininewn lnchion (BUF313)”

DE_3: DDE superfamily endonuclease
Rlbor\uc 2-5A: Ribonuclease 2-5A

S sHN1 t
ectrin: Specirin repeal
B Reber A RNA—dependent DNA 1
BV Forouna, acapri protease

Peptidase_C48: Uipt protease family. Cteminal catalytic domain

DUE 1280: Protein of unknown functign (U

#0-Dif9: Drought induced 19 protein (DI19), e binding

Iy Acetanydiroxy acid someroreductase, catalytc domain

Fibliron-fke. N: Heliron helicase-like domain at N-terminus 0
_2: Variant SH3 domain
Sng 9: Variant SHS domain

i3 dom:
BRe-Foy do(rjnam (Also known as DHR or GLGF)
in

PDZ 2 FDZ
GRAL it CRAL/TRIO domai -1

L TRI
€11 ‘Phomol estersf%lacylglycerol binding domain (C1 domain)

EEGEF: FhoGEF dom
rotem signaling domain
PCA Trar\scrlpnor\al oacllvalor p1 5%F’C4

RGS-like: RE%JI lator of G pvuteln signalling-like domain

zf-C2H: 2 inc-finger double-sfranded RNA-binding
2-gon tyB zin finger I

inger double domain
(- csz Sind nnger CaH2 1

zf-met: Zin e r of C2H2
2f-C2H2_6:

o)
DSPc: Dual specmch/ pnaspha«gase catalytic domain
2(-BED: BED zi
&lgar 1r: Sugar (and dihen) transporter
Kunitz BETL Kunitz/Bovine pancreatic ypsin ihibitor domain
RM NA recognition motif. (a.k.a. RRM, RBD, HNP domain)
RRM RNA recognition moti jomain)
RM recogr\mon motif. (a.k.a. RRM, RBD, o RNP domain)
Kmase i iesed”
2 : Zinc nuekie

dom:
CH: Ca\ponln humolog}/ (G domain
etratricopepfide rop

DUF222 cterized pro(eln conserved in bacteria (DUF2225)
Qo GOt (SPAR) Ay
Todn 4 Anenome neurotoxin
GGDEF: GGDEF dom:
EAL: EAL dom:
EGF 2- EGP-Jie dom;
Fiston: Gore histone H2A/H2B/H3/H4

1: Viajor Faitator Supertamily

stacin (Peptdase lamily M12a)
rotein of unknown function (DUF229)
Calx-beta domain
Response regulator receiver domain

m%mﬂaﬂ

o
ag; 93¢ 00 Do
i

binding enzyme C~terminal domain
bDE Tnp 1S4 IoX AN o Lpssse domam

165: Tcs ansposase DNA-binding domain
Boe1'| )DE superiamiy endonuciea
DOE Thp 4: DDE supertamily endonuciease

Plam tran: Plam na 1SPOSON prot

DUEA371: Domain of unkown function (DUF4371)

SNAP: Soluble NS attachmen profein, SNAP
IR 10 Whsincapaptie rap

GHAT: CHAT domai

B naphase- promaling complex, cyclosome, subunit 3
TER e copeoo e
TER_12: Telrircopeptide Bnoat

oAb Tataicsseplide repeat
TPR 7 Tetratricopeplide repeat
PR Terlrcopeptdo ropent

rans 1_4: Clycosyi anforases aroup 1

X transferases group 1
N, CH1r NACHT doman

AAA_16: AAA ATPase domain

DEAD: DEAD/DEAH box helicase

IIGP: Interferon- r\d ible GTPase (IIGP)
DDE_Tny sase 1S4

nspo:
LRR 6: Eeucme Rlch repeal
Rag‘sy ermmal myrlstoyla(lon and linker region
TPR16: e(ra rlc%pef(lde Jo
EGEMSH 1 jomain 1
EGF_3: EGF dom:
GEGF Cumplemsnt Clv»llke EGF-ike
alcium-!
Coua A Conagen mp\e A repea( (20 copies)
gr NEumour Necrosis Facior) fa
BAC TB And C—te erm inal Kelch
BITB: 8TB/POZ dom:
ab-21 p
P —type Sinc finger
Dynamin N Dynarin famiy
C: 20 finger of cch4 type, RING
Eactoy b e Giica (RING finger)
inger, e inger)
Hictn H -type e oS domain ™ 9
NHL: NHL
MATH: MAT doma\n
TLD: TLD
Lectin_C: Lectin C~type domain
Herpos ULds: UL4S protein
DED: Death effector domain
PNE UDP 1 Phosphoryiase supetarniy
2-RING, UBOX RING-type zinc-finger
ZI-C3HCa_2: Zino finger, 51C4 1ype (RING finger)
Macro: Macro dom:
ARA 19! Part of ARA dom
PARP; Po';y(ADP—nboseJ Bolymerase catalytic domain
SGL: SMP-30/Gluconolaconase/LRE-like region
GFF’ Greewuorescenl protein
main

a

IFIIIII |

s \AA dom;

Pkinase. Tyr: Protein yrosine kinase
V-set: Immunoglobulin V-set domain
I-sel: Immunogiobuln |-set domain

s Immunoglobuin domai
3: Immunoglobulin domain
4-3: Immunoglobul omain.

@
COLFI: F\bnllar co\lagen C- termlna\ domain
TIH TIR dom:

Deat h do

PA14: main

Fl\amm F\Iamln/ABF'ZEO repeat

REJ: REJ

CUB: CUB d

BUF3504: Domain of unknown function (DUF3504;
Phi?e |nte?rase Phage \meglase fami

DUFB40, Protein of uniknown function (DUFSAO)

Bro-N: BRO family, N—levmln | domain

UB_2. CUB-like dom

ﬂ ol Apunpopmem i

R PHR d
b s s endonu lease
inogen_C: Fibrinogen beta and gamma chains, C-terminal globular domain

Su\'clrans'er 2: Sulfotransferase family

Kelch motit
Galactose oxidase, central domain
Galactose oxidase, central domain
N: RecF/RecN/SVIC N terminal domain
Sulfofransfer_3: Sulfotransferase fam

B tirane: ABG Fancharier MaNsmembrane r egion
ZIM_GECR, Srv: Serpentine type 7TM GPCR Ghematsceptor Srv
S 13 alromiaane rocoplor (thodopsin family)

7TM (77 BB Cr chemoreceptor Sw
7TM-GPGR_Srsx: Serpentne bype 7TM GPCR chemoreceplor Srsx
7TM_GPCR_Srx: Serpentine type 7TM GPCR chemoreceptor Srx

ey

_ CR_Srw: Serpen!me

> > o) I o o) z >
Q 3 2 3 =1 ] CBD 2
Q = 1) = Q = QO
= 5 & 3 > o ) @,
T g o = 2 o
= 9 ) @
© o [ o

)

Figure S6: Heatmap showing relative counts of genes that displayed significant
differences between corals and sea anemones. To obtain relative counts raw
counts were centered and scaled for each row using the R function, scale. Included
domains are those that differed significantly (FDR = 0.01 based on a Fisher’s exact
test) between anemones (Nematostella and Aiptasia) and corals (all other species).
See Additional file 2: Table S15 for details of test statistics.
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Figure S7: Heatmap showing relative counts of genes that displayed significant
differences between complex and robust corals. To obtain relative counts raw
counts were centered and scaled for each row using the R function, scale. Included
domains are those that differed significantly (FDR = 0.01 based on a Fisher’s exact
test) between robust (Fungia, Goniastrea) and complex corals (A.digitifera,
A.millepora, Galaxea and Porites). See Additional file 2: Table S16 for details of test

statistics.
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Figure S8: Phylogenetic relationships of HSP20 genes in corals and anemones
(A) and arrangement of HSP20 genes in Porites lutea (B). (A) Genes are coloured
according to species and corresponding scaffolds containing 2 or more HSP20 genes
are shown in alternating colours. |Q-TREE was used to generate the maximum
likelihood tree. Automatic model selection chose JTT+G4 as the best model and
1000 UFBoot replicates were used to generate support values shown as node labels.
Sequences on which the tree was based are summarized in Additional file 2: Table
S17 and provided in Additional file 5. (B) Close spacing of eight HSP20 paralogs is
shown in blue with other genes shown in green.
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Figure S9: Organisation of membrane associated carbonic anhydrase genes in
Porites Ilutea. Genes are shown as coloured blocks with the point designating the
direction of transcription. Blue track shows the position and orientation of genes
coding for carbonic anhydrases. The blue region spans ~160kb and contains just two
non-carbonic anhydrase genes (shown in yellow).
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Figure S10: Alignment of ATP phosphoribosyltransferase (K00765) proteins.
Poorly aligned columns with less than 20% alignable sequences were removed. The
alignment shown was used to generate the phylogenetic tree Fig. 6. In the case of
Symbiodinium strains, the host species are indicated after the underscore.
Sequences are summarised in additional file 2: Table S20. Full length annotated
protein sequences are provided in Additional file 6.
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Figure S11: Phylogenetic tree of Imidazoleglycerol-phosphate dehydratase
(K01693) proteins. |IQ-TREE was used to generate the unrooted tree shown.
Automatic model selection chose LG+R4 as the best model and 1000 UFBoot
replicates were used to generate support values shown as node labels. The tree is
displayed as rooted at the midpoint. Sequences on which the analyses are based are
summarised in additional file 2:Table S21 and provided in Additional file 7. In general,
the Symbiodinium proteins are significantly longer than other sequences, and
typically contain two IGPD domains.
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Figure S12: Alignment of Imidazoleglycerol-phosphate dehydratase (K01693)
protein sequences. Poorly aligned columns with less than 20% alignable sequences
were removed. The alignment shown was used to generate the phylogenetic tree
Figure S11. In the case of Symbiodinium strains, the host species are indicated after
the underscore. Sequences are summarised in Additional file 2: Table S21. Full
length of annotated protein sequences are provided in Additional file 7.




