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Supporting Information

Figure S1 - SEM images from skeleton macro and microstructure. (A) Radial corallites arrangement with
separate walls and internal septa, (B) Closer view into corallites showing different vestigial and complete septa.
Polished and EDTA-etched sections from a longitudinal cut: (C) Fibrous microstructure, (D) Close-up showing
evidence of crystalline fibers. The skeleton of Acropora millepora is composed exclusively of aragonite. Macroscopic
views (Figure 1A) of the skeleton surface reveal cup-like rounded corallites separated by distinct walls and the highly
porous coenosteum. The radial corallites are evenly distributed and of approximately equal size (Figure 1A), with
complete and incomplete septa (Figure 1B). In longitudinal sections (Figure 1C), a rather uniform microstructure is
evident, but with unevenly distributed porosity. At higher magnification (Figure 1D), individual needle-like fibers,
constituting the basic units of the coral microstructure (Nothdurft and Webb 2006), are observed. These exhibit a
discrete size with trabecular orientation (white arrows on Figure 1D) (Wendt 1990).

SAARP1/1-386 1MAFVS FHIRLLFLCL.MAAEIRP.LN'KV SDE SDDD.RVQPNC- INIles ---68
SAARP2/1-391 1----HELPEE----5I LV--ELADEERKDDBNTKELRGKN K1 FGRS DREBDTKBTVD 62
SAARP1/1-386 69 - - NBNDNDD NN. --------------------- NIN'DN R.ND.D'SND M-Sl 117
SAARP2/1-391 63 RVSBKKDNVBBRR DREES | DKKDTVDKKNP | DDKDBKDBK DBVBN K- RBDDEDL EL 133
SAARPI/1-386 118 slxls.nolc ST Ec.elzlxplg.slon NINA LIVIAIN_KI;DSN'DID.L-RIDIT 15189
SAARP2/1-391 134 KEEVDADGD EMD- - DK DSEDBVE HMRTASRFKGLAVIS HIEQNNKANMGIIMY LEPGSVT 203
sy O e
SAARP2/1-391 204 NMK EVN EGSSPACSSRKEGK FLBLTM s EDDDRKK - - - - ND 271
syt oo -1
SAARP2/1-391 272 KBDDNDBDBVDB- - - - - - ) 1iXs LDDBE \ L ETRKF 337
SAARP1/1-386 333 xl -DDNVNI- IV.N sP SPMCI:;'HIIFIAlLlAVTLIINsw 386
SAARP2/1-391 338 VER | SKRALV ERTRKLA I SAGTW-LQLNFEVTVEVA I AVMEV FH- 390
Figure S2 - Pairwise sequence alignment of the secreted acidic Asp-rich proteins: SAARPs 1 and 2 (UniprotKB Ac.

Nos.: B3EWY®6, B3EWYS, respectively). Identical residues are dyed in blue. Sequence alignments were performed
and visualized with Jalview (Waterhouse et al. 2009).
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ultiple sequence alignment of SAARPs 1 and 2 (UniprotKB Ac. Nos.: B3EWY®6, BBEWY8), CARPs 4

alignments were performed with MUSCLE (Edgar 2004) and visualized with Jalview (Waterhouse et al. 2009).
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Figure S4 - Multiple sequence alignment of the C-terminal from the secreted acidic Asp-rich proteins: SAARP1 and 2

with two related sequences: uncharacterized SOMP-4 and acidic SOMP (UniprotKB Ac. Nos.:

respectively).

Conservation of residues is dyed by shades of blue: the darker the color, the more conserved the

B8UU74, BSEWY7,

residue. Sequence alignments were performed with MUSCLE (Edgar 2004) and visualized with Jalview (Waterhouse

et al. 2009).
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Figure S5 — Mapping of the two protein fragments from Amil-sap1 (UniprotKB Ac. Nos.: B3EWZ0 (N-terminal) and
B3EWZ1 (C-terminal)) with corresponding ortholog from A. digitifera (Adi-sap1). Mapping was visualized with Jalview
(Waterhouse et al. 2009). Identical residues are shaded in blue.
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Figure S6 - Multiple sequence alignment showing the sequence similarities between galaxins from Acropora
millepora (Amil), Acropora digitifera (Adi), Galaxea fascicularis (Gfas) and the detected homologues from
Nematostella vectensis (Nemve) and Hydra magnipapillata (Hmag). Amil-Galaxin (Uniprot Ac. No.: D91Q16), and
Gfas-Galaxin (Uniprot Ac. No.: Q816S1) correspond to the same form of galaxin and are grouped together with Adi-
Galaxin1 (predicted from Adi transcriptome: EST_assem_14006). Subsequentely the Amil-Galaxin 2 (Uniprot Ac.
No.: B8UU51) and Adi-Galaxin 2 (predicted from Adi transcriptome: EST_assem_8935) are shorter lacking the
segments in the positions 60-77, 93-120 and 181-206 of the alignment. Finally the distantly related sequences from
Nematostella (Nemve_ 211144 (Gl:156374951); Nemve_1957 (Gl: 156377965)) and Hydra (G1:221103149) show
the conservation of nine double-Cys residues and the presence of other identical residues dyed in red (A). Regions
with high frequency of semi-conserved substitutions are also indicated (A). Sequence alignments were performed
with MUSCLE (Edgar 2004) and visualized with Espript 2.2 (Gouet et al. 2000).
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Figure S7 - Pairwise sequence alignment between the cephalotoxin-like SOMP (Uniprot Ac. No.: B7W114) and the
SE-cephalotoxin from Sepia esculenta (Uniprot Ac. No.: B2DCRS8). Identical residues are dyed in blue. Conserved

and semi-conserved substitutions are dyed in shades of grey. Sequence alignments were performed and visualized
with Jalview (Waterhouse et al. 2009).
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M_musculus/1-1159 MATTAYMQPDHSGIFKVFCSTLPHFTRGMGQIYEI SSCGNRDPSEPPYGMLRTFFIAAEEVE 'APNKNWEFEKQHLDAGGERHGD I 768
H_sapiens/1-1159 MATTAFMQPDHAG | FRVFCATMPHLSRGMGQ | YEVSSCONRDPSEQRYGMI RTFYIAAEEVE 'APNKNWEF EKQHVDARGERHGD I 769
Ap_pallida/1-1121 TETTATMTPONKGEWAL ICKTTOHFSAGMQAKF KVNEC - NQPSTEISGKKTRRYYIAAVEVD! APTGKD | LGNKTLEE--SEHAKT 772
Ac_millepora/1-1114 VFGTLTMTPDNAGDWALVCRTNDHYSAGMQAKYKVNTC-NRNPELKTSGKTRDYY IAAFEME APTGLDALDGKKLDQ-~-SEEAKV 766

H_magnipapillata/1-714AVN = = = = = == = = = = = m = mm e e e m e GRKFEFPGV-~---NSLTQGDEIDSYDCNKHDCGLB -~ --==mmm=mmmmmmmmmmmmm 479
M_musculus/1-1159  FMNHTENWIGSQYREVVEREYTNGEFVE | KARPPQEEHLQLLGPMIHAEVEDS I L1 | FKNKNSRPYS IAAQEV - - -~~~ ----- EDSN 845
H_saplens/1-1159 ~ FMNRTENWIGSQYKKVVYREYTOGEFVE | KARPPREEHLELLGPMIHAEVGNTVL 1 | FKNKASRPYS | SAQGV - - - - - - - - - EEMD 846
Ap_pallida/1-1121  ETINSNNRIGRVYK! REFTODTFTKEKKRTORDKYLGVLGP | VYAEVGD | 1 E1 VEKNKASROYS VHPHGVFNNKLNEGSDYMDGS 860
Ac_millepora/1-1114 ETVTSDKRIGRKY VKA urrunqﬁuqqnnuzeuw|LGFI‘LHA: DTIKVVEKNNANRNYS VHPHGLYYSKAHEGSDYNDGT 854
H_magnipapillata/1-714- - = = = = = = = = = = - - VC¥CHY -~~~ - -~ - ELKIPROKTIQ-~~-MIFTNIG--~----~ SGAGWGHP IHLHG - - - == === === === =~ 517

M_musculus/1-1159 NGKLLNVPVTKPGE I KTYRWNVPKRSGPGPSDPNC I PWVMFSTANFVKDTYSGLMG! TCREGVLNE-KGRRSPVD LLFLVFN 932
H_sapiens/1-1159 SGKQFQVPMTKPGEVKTYRWN | PKRSGPGPSDPNC | PWVYYSTVNFVKDTYSGLMGPEITCRKGVLNE -KGRRS LLFLVFN 933
Ap_pallida/1-1121 NGAAKNDNRIKPSTKYTYTWSVPERAGPDSQDTRCLTWAYYSDVDS VKDANTGL VG VCKRGTLTA-EGKPKBVNED LLETVMD 947
Ac_millepora/1-1114 SGADKLDNA IQPGKTYTY IWKVPERAGPGKDGPACATWAXYSOVNP I KDTNSGLIG ICKKGKLKEGTEERS F 942
H_magnipapillata/1-714- - = - = = = = = = == = — - HSFmmmmm e e e e e VLKMDYAPQN I T- - TAKEENATEN -~ -~ - - -~ 551

M_musculus/1-1159  ENESWYLDDNIKKY LN - -KDPRDF KH TDDF E ESNKMHA INGK | FGNL PG I MTEDSMTNWYLLG IGSEVD | HT IHYHAESFLFKIDKS 1018
H_saplens/1-1159 ~ ENESWYLDDN I KKYLN - -KDPRDFKRTDDFEESNRMHA INGKI FGNLHGL | MNEDTMTNWYLLG IGSEVD IHT IHYHAESFLFKIDKS 1019
Ap_pallida/1-1121  ENKSWYLDON | KKYC TARVDKD - - - -DEDFQESNKMHVINGF VFGN | PGLEMVYGDNVSWYLLGLGNEVDOMHTVHFHGQTFVQKSSSY 1031
AC_millepora/1-1114 ENESWYLDEN | KKYC KNPGDKE TLKADDDFMESNKMHG INGF VEGNL KGLKMYQDEKVOWL LLG | GNEVDOMHTVHFHGQS FLRKQVS Y 1030
H_magnipapiliata/1-714= = = = = = = = =~ - FCNEPKWK----- NKQWDN - = == === == = =~ TPGENLINP P~ m o e e e e e 579

M_musculus/1-1159 Y ----
H_sapiens/1-1159 Yeue=

EDVYDLFPETFQTI ELFABHPETHL SDH I HAGMETTYTVLRNIDNRIPYSTKTPSGAGSHAVTVPSQEQPCKE - - -~ 1098
EDVYDLFPGTFQT! ELFADH P! L VSDH IHAGMETTYTVLRNIDNRIPYSTTSP-GVASHPATVPSNERPCKE - - -~ 1098

Ap_pallida/1-1121 ~ HPEG YDLFPGVFATVKMVPRS | \WVNDHMOAGMEARFAVR == === === === === === = EKPTVVSTTHKPPKG -~~~ 1097
Ac_millepora/1-1114 H----REBVYDLFPGVFATVEMVPDS TEOWL NDHMVA| DKSLKTTPKRITA---- 1090
H_magnipapillata/1-714- - - - = KBTLI I PTGGYAVLRFKSDNPGKWF 1 EVHA LD| SEAVNEAPKBPKGFPVC 639
M_musculus/1-1159 === ==~~~ ELYFFGKNLRPRGAKAALVILF---~1LGLELL--VATVVLALRLRSSRRQMAYREVQSCALPTDAL 1159
H_sapiens/1-1159 ~ =======~ QLYFFGKNLGPTGAKAALVILF---~11GLELL--1TTVILSLRLCSAMKQTDYQQVQSCALPTDAL 1159
Ap_pallida/1-1121 == =====- QA.VKP -------- SAQS | FVLM= === IMATHIEL - = | VV e s e e e e e ee e e m 1121
Ac_millepora/1-1114 == === ==~ [} [pep—— VTSS I FYL-~--SFPVRAM-~LLKA==c=cvoeccomcecccccamaaanan-n 1114
H_magnipapillata/1- 714NNFVNDLSRDVFVTREDSVNTDCTNAKIVLATAIALS LFVNVVTS | VIWRKYRQQKKKLNHGKDVGTVLNEN | 714

Figure S8 - Multiple sequence alignment showing the sequence similarities between hephaestin-like proteins from
Acropora millepora (Uniprot Ac. No.: B3BEWZ9), Aiptasia pallida (NCBI Gl: 387005847), Homo sapiens (Uniprot Ac.
No.: QBMZMO0), Mus musculus (Uniprot Ac. No.: Q3V1H3) and the cupredoxin-domain containing protein from Hydra
magnipapillata (NCBI GIl: 221113181). Conservation of residues is dyed by shades of blue: the darker the color, the



more conserved the residue among the five species. Sequence alignments were performed with MUSCLE (Edgar
2004) and visualized with Jalview (Waterhouse et al. 2009).
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