Hurnan_Hs_aldhlal 1M-555GT========== PO==mmmm e == === LPVLLTDLK IQYTKIFINNEWHDSVSCGKKFPWVFNPATEEELCQ 51
Hurman_Hs_aldhla2 IM-TSSKIEMPGEVKADPAALMA--~-~-~-~~ SLHLLPSPTPNLEIKYTKIFINMNEWONSESGRVFPVYNPATCGEQVCE &3
Human_Hs_aldhla3 1MATANGAVENGOPDRKPPA----m e e e mm == LPRP IRNLEVKFTKIFINNEWHESKSCGKKFATCNPSTREQICE &2
Sealily_Mr_aldhl-a I1M-======= NMLOLVFSRPFLLSVNRGFFVHSYSMSQLNSAPEVEKFTOQLFINNEFVNSVSCKTFPTLNPCTCGEKICD B3
Starfish_Pp_aldhla-a 1 m - MAPPOVKYTOQLFINNEFVNSVSCGKTFPTINPQTGEKICD 39
Starfish_Pp aldhla=h == = s s s s s s s s s s s s s s s s s s s s s s s s s s e e e e e e e e e e E e e e e e N e e e E E E E o E e e e ==

Starfish_Pp_aldhla-c¢ 1 m - MAPVEVEKYTQIFINNEFVNSVSCGKTFPTLNPATGKKTCD 39
BrittleStar_Af_aldhla IR MAAPEVRFTQIFINNEFVNSVSCKTFPCINP INQKKVTD 39
Human_Hs_aldhlal 52 VEEGDKEDVDKAVKAARQAFQIGSPWRTMDASERGRLLYKLADLI ERDRLLLATMESMNGGK LY SNAY LNDLAGC | 127
Hurman_Hs_aldhla2 69 VOEADKADIDKAVOQAARLAFSLGSVWRRMDASERGRLLDKLADLVERDRAVLATMESLNGGKP FLOQAFYVDLQGW | 144
Human_Hs_aldhla3 63 VEEGDKPDVDKAVEAAQVAFQRGSPWRRLDALSRGRLLHQLADLVERDRATLAALETMDTGKPFLHAFFIDLEGC ] 138
Sealily_Mr_aldhl-a 69 VOECDKADVDLAVKAAREAFKLGSPWRRLDPTKRAKHMTK LAELLEQNKDQLSALETLDNGMPY FESQ-MWVDSFY 143
Starfish_Pp_aldhla-a 40 IDEGDKADVDLAVKAAREAVKLGSPWRTMDAQDRGK LMOKLADLFERDAEHIASLDTLDNGTLYTTMY -GCVQGSY 114
Starfish_Pp_aldhla-b leem e e e e e e s e === == S = = E MDASKRALYLLKLAELLKRDKEYLASLETLDNGLI! |AGSR-SCVDRAV 47
Starfish_Pp_aldhla-c¢ A0 VOEGDKADADKAVRAAQDAFKLGSAWRRMDATGRARLLNKLADLI ERDREYLVNLETMDNGMTVMNAT-GSVMGCA 114
BrittleStar_Af_aldhla 40 IQECDKADVDKAVOAARDAFKLGSPWRRMDAAARGRLLMK LADLVERDADY | SKLETSDNGMLVENAA-GCVEMAY 114
Human_Hs_aldhlal 12B KTLRYCACWADK IQGRTIP IDGNFFTYTRHEP IGVCGQ I | PWNFPLVML IWK IGPALSCCGNTVVVEPAEQTPLTAL 203
Hurman_Hs_aldhla2 145 KTFRYYACWADK | HGMT IPVDGDYFTFTRHEP IGVCCGQ I | PWNFPLLMFAWK |APALCCONTVV IKPAEQTPLSAL 220
Human_Hs_aldhla3 133 RTLRY FACWADK IQGKTIPTDDNVVCFTRHEP IGVCGAITPWNFPLLMLVWK LAPALCCCNTMVLEPAEQTPLTAL 214
Sealily_Mr_aldhl-a 144 NTLTY FACWCDKVHGKT IP IDGDY FCYTKHEPVCVCCGAL | PWNYPMDMLCWKYVGPALACCGNTMY IKPAEQTPLTAL 219
Starfish_Pp_aldhla-a 115 EVLRY FACWADK | HGKTIP IKGDFFCYTRHEPVCGVCGA ] | PWNFPTEMLSWKLGPALCCGNSLI IKPAEQTPLSAL 190
Starfish_Pp_aldhla-b A3 GLLHYYACWADK ITGKTIP IDCSFFCYTRYEPKGVVAAVTPWNAP IWVVTTREMATALACGNTYVLEKPAEQTPLTAL 123
Starfish_Pp_aldhla-c¢ 115 KFLRYGCAGYADK LHGKVVP LDGDY FCYSRYEP ICGVVAAIL IPWNFPCLLTGAKLSCALTVGNTLVIKPAEQSPLTAL 190
BrittleStar Af_aldhla 115 SVLRYYGCYADK | HGKTIP IDGDFFCYTRHEP ICVCGA L | PWNFP | EMASWKMGPALACGNTMY IKPAEQTPLTAL 190
Human_Hs_aldhlal 204 HYVASLIKEAGFPPGVVNIVPCGYGPTAGAA | SSHMD I DKVAFTGSTEVCGKL |KEAAGCKSNLKRVTLELGGKSPCIVL 279
Hurman_Hs_aldhla2 221 YMCALIKEAGFPPGV INILPGYGPTACAAIASHIGIDK IAFTGSTEVCKL IQEAACRSNLKRVTLELGGKSPNI I F 296
Human_Hs_aldhla3 215 YLGSLIKEAGFPPCGVVWNIVPGFCGPTVCGAA I SSHPOQINKIAFTGSTEVGELVEEAASRSNLERVTLELGGKNPCIVC 250
Sealily_Mr_aldhl-a 220 HIASLIKEAGFPPGVINIIPCGYCGPTACAA | SEHMDVDKVAFTGSTEVCGRL IQDAACKSNLKRVALELGGKSPNIVF 295
Starfish_Pp_aldhla-a 191 HIASLIKEAGFPAGVVNI IPCYGPTAGAA | SEHMDVDKVAFTGSTE IGRL IQAASCGTSNLKRVSLEMGGKSPNI | F 266
Starfish_Pp_aldhla-b 124 Y LASLIKEAGFPPOGVVNVVPCGYCGPTACAALSEHMDVDV ITFTGSVEVCKL IQDASCKSNLKHVCLELGGKSPNVVF 199
Starfish_Pp_aldhla-c¢ 191 ¥ IASLAKEAGFPPCGV INVVPCYGPTACAALTGSMDVDMVTFTGSTEVGR | IQRAGADSNLKK IHLELGGKSPNVVF 266
BrittleStar_Af_aldhla 191 ¥ LASLVKEAGFPPCGVVNFVPCGYGPTAGAA | SEHMNVDKVAFTGSTEIGK | IQDAACKSNLKRVSLEMGGKSPNIVFE 266
Human_Hs_aldhlal 280 ADADLDNAVEFAHHGVFYHOQGOQCC | AASRIFVEES IYDEFVRRSVERAKKY | LGNPLTPGVTQGPOQIDKEQYDEK | L 355
Hurman_Hs_aldhla2 297 ADADLDYAVEQAHQCVFFNQGOQCCTAGSR I FVEESIYEEFVRRSVERAKRRVVGSPFDPTTEQGPQ IDKKQYNK I L 372
Human_Hs_aldhla3 291 ADADLDLAVECAHQGVFFNOQGOQCCTAASRVFVEEQVY SEFVRRSVEYAKKRPVGDP FDVKTEQGPQ IDQKQFDK I L 366
Sealily_Mr_aldhl-a 296 ADSDLDFAVDEAHEAVMCNEGOQCCSAGSRTFVQEGIYDEFVKKS | EMAKARV IGDPYVEGTQSGPQIDEEQFTKVL 371
Starfish_Pp_aldhla-a 267 ADADLDYAVEESHEA| FFNMGECCSAGSRTFVOEGIYDEFVKKSVERAKRRVVGDP FEEKTESGPQ | DQDOMDE | L 342
Starfish_Pp_aldhla-b 200 ADADLDYAVETSHRALFAHSGOQ ICIAGSRTFVQEDIYDEFVKKSTERAKKRYVVGDPYNDKSESGPY IDEGAOVTRIL 275
Starfish_Pp_aldhla-c 267 ADCDLDYAVEMSHYCVFLHSCOVCCAGTRTFVOQED IYDEFVRKSKERAEKRVVGDPYDVKTEGGPQ IDOQDOQLDKE | L 342
BrittleStar_Af_aldhla 267 ADCDLDYAVEEAHEALFFMNMGECCCAGSRTYVOQEGIYDEFVEKKSVERAKTRYVVGNPYDDKTENGPOQ IDQEQFDK I M 342
Human_Hs_aldhlal 356 DLIESCGKKEGAKLECGGGPWCGNKGY FVOQPTVFSNVTDEMR IAKEEI FGPVQQ IMKFKSLDDVIKRANNTFYGLSAG 431
Hurman_Hs_aldhla2 373 ELIQSCVAEGAKLECGCKGLGRKGFFIEPTYFSNYTDDMR IAKEE]I FGPVQEILRFKTMDEV I ERANNSDFGLVAA 448
Human_Hs_aldhla3 367F ELI ESCKKEGAKLECGGSAMEDKGLF IKPTVFSEVTDNMR IAKEEI FGPVOP I LKFKSIEEVIKRANSTDYGLTAA 442
Sealily_Mr_aldhl-a 372 EK IKSCKNEGATLCCCGCSRHCGDKGFFLESTVFSDVSDEMS TAQEEI FGPVOVILKFKTIEEVIERAHKTHYGLAGA 447
Starfish_Pp_aldhla-a 343 SYVEIGCKKEGAKLECGGCOQR IGDKGY FVOSTVFSNYVTNEMRVAQEE I FGPVOQLLIKFKTLDEVLEKANNTOYGLAGG 418
Starfish_Pp_aldhla-b 276 GM | ESCKEEGAK LOCGGIRSDRKGNF I ESTVFSDVTDDME | AREEI FGPVOQ I LKFKTLDEVI ERANNTSYGLAAA 351
Starfish_Pp_aldhla-c 343 ELI ESCKKEGAK LMCGCOQRKGDCGY FVESTYFSDVTDDMR | AKEEI FGPVOQQ I LKFKTIEEVVERANATTYGLACGA 418
BrittleStar_Af_aldhla 343 EL| EACKKEGAKLOCGCGKQ--KDGWF | ESTVFSDVTDNMR |AREEI FGPVOQTIFKFKTLEEVI ERANDTOYGLAAA 416
Human_Hs_aldhlal 432 VFTEDIDKAITISSALQACTYVWYVNCYGVVSAQCP FCGFKEMSCGNGRELGEYGFHEYTEVETVTVE | SQKNS 501
Hurman_Hs_aldhla2 MG VFTND I NKALTVSSAMOQAGTVYVW I NCYNALNAQSP FCGFKMSCNGREMCGEFCGLREY SEVETVTVE IPQKNS 518
Human_Hs_aldhla3 443 VFTENLDKALKLASALESCTYVW I NCYNALYAQAP FCGGFEKEMSCGNGRELGEYALAEYTEVETVT IKLGDKNP 512
Sealily_Mr_aldhl-a HMEVFTEDIDTAMTVAHSLSACTYVWYNCYNVCGCGPOTP FCOYKQSCVCGRDLCGEDSLKEYYEVETV I TKVPOQKNS 517
Starfish_Pp_aldhla-a 419 VFTEDIDKALT IANSLOAGT I TVNNY SGCGCANAP FCCYKMSG | GRDLGEDALHEYYOQVETV IVEVPVENS 438
Starfish_Pp_aldhla-b 352 VITEDIDKALTMANSVRAGVYWWNTY SVLDPSAP FGCYKMSG IGREGGEESLLEFSEIKTYVIKIPQKNS 421
Starfish_Pp_aldhla-c A9 VFTRD I DKALTVANT IRAGL IWVNNYGLFSPMIPFCCYKMSGVCGREGGEDCGFKEYCEVETVV IKVPQKNS 438
BrittleStar_Af_aldhla 417 VFSKDIDKALT I SNSVRAGCTVYVW | NNYNMS SAQTP FCGYKMSGNGRELGEAALHEYYEVETVIVE IPQKNS 486
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Figure S1. The alignment of echinoderm and human aldh1a genes.
Functional domain residues of the Human aldh7a1 gene were predicted using the NCBI conserved domains
search (https://www.ncbi.nim.nih.gov/Structure/cdd/wrpsb.cgi). Green, red and blue shade respecitively indicates

the alignment of homotetrameric interface, the NAD binding site and the catalytic residues. The percentage of the
identical over aligned residues across human and each echinoderm aldh1a genes is indicated below.
Homotetrameric interface: Sea lily; 50/61 (82.0%), Starfish 1; 48/61 (78.7%), Starfish 2; 41/59 (69.5%), Starfish 3;
38/61 (62.3%) and Brittle star; 49/61 (80.3%). NAD binding site: Sea lily; 18/18 (100%), Starfish 1; 16/18 (88.9%),
Starfish 2; 16/18 (88.9%), Starfish 3; 18/18 (100%) and Brittle star; 16/18 (88.9%). Catalytic residues: Sea lily; 4/4
(100%), Starfish 1; 4/4 (100%), Starfish 2; 4/4 (100%), Starfish 3; 4/4 (100%) and Brittle star; 4/4 (100%).
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