INVERTEBRATE ORTHOLOGS OF THE HUMAN SDR FAMILY VARIANTS
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SNHEKLNVLVNNAGCMVNDRK-TTEVGNLELNFATNTVGTYVLTQELVPLLLK---STKP
ETEEHLDFLINNagLLGIYG--QTKQ-GINKLYAVNHFGPFLLTNLLLPKMKEQSKSRPV
DNESKIDVLLNNagIMLVPKG-KTED-GFELHYGVNHLGHFLLTNLLLDLIkr-—--SAPS
KEEKSLDVLVNNagVMMCPRW-ETED-GFEMQFGTNHLGHFLLTLLLLDLIKA---SAPS
sdEEGVDVLVNNAGLMRCPKW-KTED-GFEMQFGVNH1gHFYLTNLLLDKLKA---SAPS
NTEERLDILVNNagVINDGSL-RTEE-GHELVFGVNHLGHFLLTNILLDKLQK---CAPS
AEQKRLDILINNAGVMRCPRS-LTKE-GFELQLGVNHMGHFLLTNLLLDELkk—---SAPS
yeVDKIDILVNNAGIMFYPKFELTED-GHEMTWQTNY1gHFLLTELLLPLIKK---SSNG
KDEKYLHVLINNAAym-GPLS-KTDD-GLERSFGVNYLGHEFYLTYLLSDk1KK---NAPS
stESHVDILINNAGVMMCPKM-LTED-GLEMQIGVNHfgHFLLTQLLMDKLKA---SAPS
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RIVNVSSLAHHLGR--IHFHNLQGE--KFY-NAGLAYCHSKLANILFTQELARRLkgSGV
RVVNVSSVAHHIGK--IPFHDLQSE--KRY-SRGFAYCHSKLANVLFTRELAKRLggTGV
RIINLSSLAHVAGH--IDEFDDLNWQT-RKY-NTKAAYCQSKLAIVLFTKELSRRLggSGV
RIVVVSSKLYKYGD--INEFDDLNSE--QSY-NKSFCYSRSKLANILFTRELARRLEGTNV
RVVVVASAAHCRGR--LDFKRLDRPV-VGWRQELRAYADTKLANVLFARELANQLEATGV
RviTVSSGGMLVQK--LNTNDLQSE--RTPFDGTMVYAQNkKkrQQVVLTERWAQGHP--AT
RIVCVSSVTHLWGN--INFDELQDLDGGSLPSQFRAYSRSKLANVLFAKQLHRNESQHGT
RVVIVASEAHRIGKTYIQWSDMNSG--EGM-D---TYCRSKLMNILFARELSDRLkgSGV
RviTVSSGGMYTQK--LNVKDLQSE--KGTFSGDMAYAQQKRQQVILTEEWAKMHP--DI
RIINLSSSAHraSP--LDFSKIYEPA-EGVLENFRVYSNTKLATIYFTTELLKRIEGFDI
RIVIVSSEAHRLGTPKIDFKDMNEFD--NNY-DESVAYGRSKLMNILFTKELSKRLegTNV
RIVNVSSLAHQFGK--INFDDIMSK--EKY-SDMDAYGQSKLANVLFTRELATRLkgSGV
RIINVSSVAHQVGK--INFEDINSD--QRY-NSAEAYANSKLAKVLFTRELSKRLegTGV
RVINVSSDAYMFGK--LDLERLSVN----D-GRVKSYARSKLANVLEFTRQLADKMAGTGV
RIVVLSSMAHTRGE--INVGDLNSE--KSY-DEGKAYNQSKLANILFTRELARRLegTGV
RIINVSSSLHKTADS-VDVSIVNN---KKYFSKSMPYSRSKLAqVMHVRELTRRLRTKDP
RIINVVSDSYKQGE--LDLDDLAMN--KGY-SVYSAYTRSKLAQVMEFNLECHKRY IGNCV
RIIFVSSLGHTLGK--MNFEDLNSE--KSY-SKLNAYGQSKLANILCSREMARRLegTGV

* * * *

-——-TTYSVHPGTVQSELV-RHSSF-—-—-—-—-—-— MRWMWWLEFSFFIKTPQQGAQTSLHC
----TTYAVHPGVVRSELV-RHSSL-—-—---—-——-— LCLLWRLEFSPFVKTAREGAQTSLHC
--—-TVNALHPGVARTELG-RHTGIHGSTF----SSTT1gPIFWLLVKSPELAAQPSTYL
—----TVNVLHPGIVRTNLG-RHIHI--PLL----VKPLFNLVSWAFFKTPVEGAQTSIYL
----TCYAAHpgPVNSELFLRHVPGWLRPL---———-— LRPLAWLVLRAPRGGAQTPLYC
----HFSSMHPGWADTpgVRQAMPGFHAR--—-—-————-——-——— FGDRLRSEAQGADTMLWL
----STYIAHpgWTFTAIF-RDSPVLAKL---———-— LLFPLLYLFLYTPAQGAQTQIHL
-—---TVNSLHPGVIRSGLW-QHLHDEELSIWRWVLHKTMNPFMKMFWKSPEYGAQTTIYC
----HFSAMHPGWADTPAVRTSMPGFYEY---—-————-—-—-——— MKDNLRTAEQQgADTIVWL
----STYAVHpgYISSELF-ENFPVPFNYI---—-———-— GRIPLILFSksTYYGCQTTMYC

-—---TANCLHPGVIKSELW-RHMDGSRKPVRDFF----VGTFVRWFGKTIIHGAQTNIYC

2p.1

1p.0

4p.0

w
ie]
[\

N
O

5p.0

5p.

6p.

N

4p.

4p.

5p.

3p.

NININ O

[\S}

[\S}



SDR7-1C1
SDR7-1C3
SDR7-2C2
SDR7-1C3
SDR7-1C1
SDR7-1C2
SDR7-1C3

SDR7C1
SDR7C2
SDR7C3
SDR7C4
SDR7C5
SDR40C1
SDR7-1C1
SDR7-1C2
SDR7-3C2
SDR7-3C3
SDR7-3C4
SDR7-1C1
SDR7-1C3
SDR7-2C2
SDR7-1C3
SDR7-1C1
SDR7-1C2
SDR7-1C3

SDR7C1
SDR7C2
SDR7C3
SDR7C4
SDR7C5
SDR40C1
SDR7-1C1
SDR7-1C2
SDR7-3C2
SDR7-3C3
SDR7-3C4
SDR7-1C1
SDR7-1C3
SDR7-2C2
SDR7-1C3
SDR7-1C1
SDR7-1C2
SDR7-1C3

Figure S25.
consensus and the catalysis consensus respectively;
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Alignment of the invertebrate orthologs of the human SDR7C family and of the human SDR40Cl variants.
the couples of amino acid symbols in red lowercase mark the splicing-site positions; * symbol

—--—--TSYAVHPGGVDTDLA-RHRDS--YPF----YLRVLLPLMVPFIKTSEEGAQTNIYC
—-—-—--TANVLHPGVVKTNIG-RHTGMHQSGF----SMAILGPIFWLEVRSPQQGAQTSVYC

----VSFSLHpgSVNTEIK-RNWAGWLRAL---——--- APLISFFFLKSVKAGAQTSIHC
----TVNALHPGVVDTELF-RHMGFFNSFF----ASLIFKPLSWPFLKSPKNGAQTTLYA
GTTVTINAVHPGVCFTELM-RYTVFSRKY—---— ILKIISPLLWFFMKTDkdGAQTTLYV
--——WSFAAHPGPTATDLLRNYPGMWGNA-——---——- LRLVSRIMFKPPEDGCQTLVYL
----TVNSLHPGTVSTELT-RHLSFWNSSI----FKVFAGPFQYILLKTPMQGAQTSITL
* Kk Kk
ALTEG-LEILSGNHFsdCHVAWVSAQ-——---— A-RNETIARRLWDVSCDLLGLPID---
ALAEG-LEPLSGKYFsdCKRTWVSPR-————--- A-RNNKTAERLWNVSCELLGIRWE---
AVAEE-LADVSGKYFDGLKQKAPAPE-———--- A-EDEEVARRLWAESARLVGLEAPSVR
ASSPE-VEGVSGRYFGDCKEEELLPK--——--- A-MDESVARKLWDISEVMVGLLK----
ALQEG-IEPLSGRYFANCHVEEVPPA-——--—— A-RDDRAAHRLWEASKRLAGLGPGEDA
ALSSAAAAQPSGRFFQARKPVSTHLPLATASSSPAEEEKLIEILEQLAQTFK--——--——
ALAPG-IESSSGNYFVSCKPARTGKS-————-- A-KDIELASNLWSYSEKAVASALNQSV
SVAPE-LLNVTGKYFsdCAIAYESGE------- A-KSKRNAVKLWNISCELTGINEFITF
SVSDAALAQPSGLFF1dRKAVPTHLALAWTRESAEDRNTFLTKIAEIANQFKP———-——-
MLDDM-VTEFSGHYFASCRKTEPQSF-——---— A-HNQTAAQKLWQLSLEITEFSEQ---
CMAPE-IEDVTGKYFsdCAVASENSQ-----—- A-KKDKNAEQLWQVSLQATGLSEA---
SVDEK-AGQETGLYYsdCAVKQARKQ--—---— G-RDDEAARKLWDLSLKLVGLEE----
AVDPE-LEKVSGQYFrdCKKSECDAS-——--—— G-KDDEVAAKLWDVSCOLTGLSSEETK
AVSDD-ILDQSGEFFKGCQVQKLSRT-——=-—— A-QDODLAQRLWDVSLEMTGLQSS--—
ALDED-LATVSGKYFSDCNIKDVAPQ-———--- A-KDDALAKWLWAVSEKWTRLTK----
ALSKN-VEAISGRYFgeCKEHTPSPN--——--- S-LDDTKCNILYNQSLEAVKLSE--—-
AVADG-LREFsgKLFTDCKAVKTNEK-——---— VKANKELSSRLWNVSAHLCGFEGDALM
AVDPR-LEKVTGKYFsdCWEKRTARQ-——--—— A-EDDGAAKKLWEISEEWTRLKQD--—
*
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marks the position of identical amino acid residues of the aligned SDR protein sequences. The splicing sites are progressively numbered and the phase

(p.) type is indicated after the splicing-site number; the phase symbols, highlighted in a same color,

belong to orthologous splicing sites.
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—————————— ME----RWPWP-SGGAWLLVAARALLQL--LRSDLRLGRPLLAALALLAA
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MEIDIQNELNRDGIVEYSVLYSSVIVIFAFAVLS----KFLTNEFRFGFRSFLSLVTLFL
X X
GKTLSACDRENGATrP-LLLGST----SFIPIGRRTYASAAEPVGSKAVLVTGCDS--GF
LCAVCLLILSPFWGLILFSVSCFLMY------- TYLSGQELLPVDQKAVLVtgGDC--GL

LDWLCOQRLLPPPAALAVLAAAGWIAL-—-————-— SRLARPQRLPVATRAVLItgCDS--GF
——————————— MLFWVL---GLLILC-GFLW--TRKGKLKIEDITDKYIFITGCDS--GF
————————————— MWLPLLLGA-LLW-AVLW--LLRDR-QSLPASNAFVFITGCDS--GF
————————————— MWLYLAAFVGLYY-LLHW--YRERQ-VVSHLQDKYVFITGCDS--GF
————————————————— MAALTDLSF-MYRW--FKNCN-LVGNLSEKYVFITGCDS--GF
————————————— MWLYLAVEVGLYY-LLHW--YRERQ-VLSHLRDKYVFITGCDS--GF
———————————————————————————————————————— MAKSHQKNVVItgCDIPNSY
EAP1aKCIMSFLLTLVGLTVGVIVAR-MIEY--LIRRPHIDNITKDkyVFITGCDT--GF
---MVVCCLCTLFTWVLYFVAVVVVWNIVry-—-ILELIPEGGSLODRAILITGCDT--GF
————— MLSASTIFAWVAIFGSYV-AYkvYNF--LI--KQRVDNYGKKTVAISGCDS--GF

GEPLCQFLVEGPSGLVVFSLGCLIIY--———-— Y-ILPASHLPIKNRSVLItgCDS--GF
————————————— MWLMIAAIVTGIV-GYLFINRFLRSLDVGDYGNKYVFITGCDT--GF
* %

GFSLAKHLHSKGFLVFAGCLMkdKGHDGVKELDSL-NSDRLRTV-QLNVCSSEEVEKVVE
GHALCKYLDELGFTVFAGVLNENGPG--AEELRRTC-SPRLSVL-QMDITKPVQIKDAYS
GKETAKKLDSMGFTVLATVLELNSPG--AIELRTCC-SPRLRLL-QMDLTKPGDISRVLE
GNLAARTFDKKGFHVIAACLTESGST-A---LKAET-SERLRTV-LLDVTDPENVKRTAQ
GRLLALQLDQRGFRVLASCLTPSGAE-D---LQORVA-SSRLHTT-LLDITDPQSVQQAAK
GNLLARQLDARGLRVLAACLTEKGAE-Q---LRGQT-SDRLETV-TLDVTKMESIAAATQ
GNLLAKQLVDRGMQVLAACFTEEGSQ-K---LORDT-SYRLQTT-LLDVTKSESIKAAAQ
GKLLARQLDARGLRVLAACLTEKGAE-Q---LRGQT-SDRLETV-TLDVTKTESVAAAAQ
GYELALCLDHQGYVVFAGCTDCNSVG--ARSLASRG-STRLAVM-QIDVTKQDEIDDATE
GNKLAKQLDIMGVHVIAACLTEKGRT-D---LDDVT-SDRVKTL-ILDVTDHESVLRAYE
GRELAKKCAKNGFLVFAGCLTTeaAK-T---LESESANPRLRTV-PLDVSKDESVEKTVE
GRLLAVRLVKQGVPVIAGVLKKenGE-S—-—--LKKEVNTPSLLTFGILNVANDESVKEFVK
GHALTIKLDSLGIQVFAGCLEDRGPG-AL-ELKNRC-SDr1HIL-KLDVTNSKDIAEASN
GHRLSirLNKMGFHVISGCLTQKGAD-T---LTQLC-PDRLSAL-LLNVADSDSIQKAYK

* * * *

IVRSSLKDPEkgMWGLVNNAGISTF-GEVEFTSLETYKQVAEVNLWGTVRMTKSFLPLIR
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RAkKGRVVNISSMLGRMANPARSPYCITKFGVEAFSDCLRYEMYPLGV--KVSVVEPGNFT
KSKGRLVNVSSMgGGAPMERLASYGSSKAAVTMESSVMRLELSKWGI -~KVASIQPGGFL
SSRGRIVTVGSPagDMPYPCLGAYGTSKAAVALLMDTFSCELLPWGV--KVSIIQPGCFK
KAQGRVINVSSVGGRLAI-VGGGYTPSKYAVEGFNDSLr r DMKAFGV--HVSCIEPGLFK
QARGRVINITSVLGRLAA-NGGGYCVSKFGLEAFSDSLrrDVAHFGI--RVSIVEPGFFR
RARGRIVNVSSILGRVAF-FVGGYCVSKYGVEAFSDILrrEIQHFGV--KISIVEPGYFR
RARGRVVNMSSSGGRVAV-IGGGYCVSKFGVEAFSDSIrrELYYFGV--KVCIIEPGNYR
RARGRVVNVSSVMGRVSL-FGGGYCISKYGVEAFSDSLrrELSYFGV-—-KVAMIEPGYFK
RGRGRIVNLSSMagCLARAGQSAYSASKFALEAFTDSLRQEMLKWGV--YVTLVEPAYFp
ESSGRLVNVASSAGRVSA-LPGGYCESKFAVEAFSDAVr rERKHFGYLFKVSIIEPGFFA
AAKGRIVTVTSVNGRLSTPAAGPYVVSKFGAAAYMDCIrqELYNFGV--KVSILEPGIFR
KQEGrvVIISSISGRTPRPTVGPYCVSKHAVEAYADVIrhELIDFNV--SVHLLEPGFET
QAQGRIVNVSSL1gRISVEGCGAY SMSKHALVAFTNTLRMEMKKWGY - ~CVSLVEPTGYF
QTRGRVVCITSILGRYPS-GPAPYCTSKCGLEAFCDVLr rEVYLQGI--KVSILEPGVFR
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--TNLAD-PVKVIEKKLATIWEQLSPDIKQQYGEGY IEkSLDKLKG-NKSY—-~-—=—~-~
--TPVTN-LESLEKTLQACWARLPPATQAHYGGAFLTKyLKMOQRIMNLI —=—=-—=—~~~
-—~TGMTN-MTQSLERMKQSWKEAPKHIKETYGQQYFDalYNIMKE-~GLLN--—-—=-—=-~
--TAILG-KENLESRMRKLWERLPQETRDSYGEDYFR1 yTDKLKN-IMQV—=-====—=~~
--TAVTS-KERFLKSFLEIWDRSSPEVKEAYGEKFVAdyKKSAEQ-MEQK——~-—=-—~~-~
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--tgVMQ-EHSLORKKEELWSALDEETRqi YGKEYFDSAYAHI LT-HAQS———-—=-—~--~
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SDRIC3 H. sapiens = -—-—-——-- AMSDLTPVVDAITDALLAARPRRRYYPGQGLGLMYF---IHYYLPEGLRRRF
SDR9C4 H. sapiens = -——-——-- VNMDLSPVVECMDHALTSLFPKTHYAAGKDAKIFWI---PLSHMPAALQDFL
SDRICS H. sapiens = —--—=—-—- CDPDLTKVSRCLEHALTARHPRTRYSPGWDAKLLWL---PASYLPASLVDAV
SDRIC6 H. sapiens = -------- CSTNLNLVTDCMEHALTSVHPRTRYSAGWDAKFFFI---PLSYLPTSLADYI
SDRIC7 H. sapiens = -—-—-——-- AEPRVRDVINSMEHATIVSRSPRIRYNPGLDAKLLYI---PLAKLPTPVTDFI
SDRIC8 H. sapiens = -—-—-——-- CTQDLSLVTNCMEHALIACHPRTRYSAGWDAKLLYL---PMSYMPTFLVDAT
SDR9-1C2 C. intestinalis SSTLKSSPDFGNTNRVLHALSEAVTAYSPKVRYFVGSFQDRMVK--SASAFLPTVVMDTY
SDR9-1C2 S. purpuratus  -------- ATTDLSKVTDVIEHALFSKWPKTRYAVGWDAKMVWV--—-PMSYMPSWIQDRL
SDR9-1C2 C. elegans -—————---— STTKIHYVVDNYYHALTAKYPRHRYYCGWDAIFVYV---PLSLLPTWWADYV
SDR9-1C4 C. elegans = -—————---— CADDLNPVIDAYDHALLGKYPKTRYWVGWDTILFYI---PLATLPTFAQDWE
SDR9-1C2 A. californica  -------- YPRDLSPVIRCLRSALLSKRPRERFPCGGGAEILMC—---VYPLLPVWMADCV
SDR9-1C5 A. californica  -------- ASTDIDQVVDAYVHAITSKFPRTRYVVGNDAKFIYI---PLSLVPDWCGDWI
* * * *
SDROC1 H. sapiens YIR-— === ==
SDROC2  H. sapiens AKRHFGQDK-PMPRALRMP——-—=—=——=—=——— NYKKKAT-----
SDROC3  H. sapiens LOAFFIS-H-CLPRALQPGQPGTTPPODAAQDPNLSPGPSPAVAR
SDR9C4  H. sapiens LLKQKAEL--ANPKAV-—————— == —— oo oo
SDR9C5  H. sapiens LTWVLPKP-~AQAVY —— === ————m—— oo
SDRIC6 H. sapiens LTRSWPKP--AQAV-———— === ——— - mm——m—m———m
SDRIC7 H. sapiens LSRYLPRP--ADSV-—-—————— - ————— e m—m—m—m
SDR9C8  H. sapiens MYWVSPSP——AKAL———————————————————————
SDR9-1C2 C. intestinalis LTSGSLSK-—CVPKVIKEKQE-————————=——————————————
SDR9-1C2 S. purpuratus L o
SDR9-1C2 C. elegans IRSLGKQE--VVPACLEDSMK-—-—-—-—--~ KKN--————-—-——
SDR9-1C4 C. elegans ISFQRCSR——PVPASMKNHH—————————————————————————
SDR9-1C2 A. californica  SSSINLVPKQLRPQALSGMTT--—--—--—- R-—-——-———————
SDR9-1C5 A. californica VRSLINYT--ISKKR-———————————— - —mmmmm—mm

Figure S26. Alignment of the invertebrate orthologs of the human SDROC family variants. For further details see Fig. S25 and Table S28.

* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.
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STIAAFYGGKSILITGATGFLGKVLMEKLFRTSPDLKVIYILVRPKAGQTLQQRVEFQILD
PSIAEFFSGKSVAITGATGFIGTCLVEKILRCCPGVLKIFVFIREKKDKSATERLAHLTQ
PTIADFYAGKTVAMTGGTGFLGQGITEKLLRCCPDINKIILEFIRHKRNCDPKERLQQLAQ
CSIGEFYAGKTLMITGATGFIGKVMLEKLMRCCPDIKKVFLLIRPKSGQRAAARIQEITA
VPIAQFYAGRSVFITGGTGFMGkvLVEKLLRSCPEIRNIYLLIRPKRGQEVSARLTELLN
ASIAESYAGRSIFITGATGFMGKIMVEKLLRDCGELRCIYLLIRAKKGVDPAQRKEEYVK
TSVRDFYKDRSIFITGGTGFMGKVLVEKLLRSCPGIKNIYILMRPKKSQDIQQRLQKLLD
FSVRDVYAGSSVLLTGGTGFLGKVIVEKLLWTIDDIQNIYLMIRTRKGKNPQERLSGLLh
LTVPLYYAGKSVLLTGGTGFVGKVFIEKLLRSCPELDSLYCLIRPKNKQSIEARLNEITS
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NRKHIDEVVYPPPVDPKKLIDSLewMDDGLVNDITPKLIGDRPNTYIYTKALAEYVVQQE
NLKHIDEVIYPCPVEPKKIIDSLewLDDAIIDEITPKLIRDWPNIYTYTKALGEMVVQQE
DRKDIGEEVYKTGWNENKLHDTMQWMNDDMLTKLTPDILRDrpNTYTLTKAFGEEVIVKE
DRKFVGEEFYDCGVDYLDLEAMFKWMDDDTVEQLTPSLLKSrpNTYTLTKALAEDAVCRE
DRSRIEEVVYPPPVDPYKMLDAVewMSEDMIQTLTPKLLGKRPNTYTFTKALAEYVVMEE
DRTDVSEVIYAPPYNPDDIISLINWLPEDILDglTPRLIGKRPNTYTFTKALAEHMLLKE
NEAVLEEKHYPAPQNPEGISKMVGLLDDDLLDIITPr1LNNLPNTYAYTKALTEDMVYQY
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GAKLNVAIVRPSIVGASWKEPFpgWIDNENGPSGLFIaaGKGILRTIRASNNALADLVPV
SRNLNIAIIRPSIVGATWQEPFpgWVDNINGPNGIIIatGKGFLRAIKATPMAVADVIPV
GEGLPVCIVRPSIVGATYSDPVagWCSNENGATGLFIAYGKGLMRSLYVKRDICMDIIPA
SGNLPICIVRPSMIIPAWREPMpgWCTNVYGPTAFIIAYGKGVLRCCLADRKINADNIP

GKGMPICITRPSIVGASWKEPFpgWIDNENGPSGVEFIavGKGLLRTMIGDADAVVDISPV
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RGKLPIAIARPSIVTAAMKEPLPGWGEGTNGPTGLLIGAGRGVIRSMHCNGEYLADEFMPV
CGHLPIAIVRPSIVLSSFREPVSGWVDNLNGPTGIVAAAGKGEFFrsMLCQKNMVADLVPV
AKDIPVIIIRPSIVGAMWQGPLPGWTIDNINGPTGIFAAVGRGVLTNMCGSSESKADIIPV
GAGLPLAIVRPSIVGAAWKEPFpgWIDNYNGPSGIYIAAGRGILRSMKGESKAIADIVPV
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melanogaster DIVINLMIAAAWRT-ATR-—-—-—-—-—-—-—-———-————————————————————————————

gambiae DVTMNAITAIGTERMANA-—————————————————————————————————————————
mellifera DIVINLMICTAWRT-ATN-———=———————————mmm—mm— i mm—
elegans DIVANMIIASASYR-TSI--—-——-————————————————— - ————————————
californica DIPVNVMIVVAWY - AVA-———— === ———— e ——— o
* *
sapiens = 0 o—o-mmmmmmmmmmm—m—mmm—m—————— rpRNIMVYNCTTGSTNPFHWGEvVeYHVISTEFKR
sapiens = = 0o—------—mmmm————o—o————————— rpKSTLVYHITSGNMNPCNWHKmgVQVLATFEK
intestinalis R----------—---- EREEESPEIELRRKTLPIYNLVASSSNPVLMREWNDIMTSSYTN
intestinalis TERSDSPGSsvFAESAVVEIPSSEAARKSTKIPIYNINSSTTNPLLLHDl1eIYTKETIDV
purpuratus - -------———————————————————— kpANIPIYNLVTSPVNPNRWGDveII-PDLYNR
melanogaster ——---—---------————————————— KSNNLLIYNCCTGQRNPIIWSEFVKHAMTSVRK
gambiae = = 0 o—------—--————oo——————————— RKEDVMYYNLTSSADNPISWGEVLEMGRGILNQ
mellifera =  ————----------mmmmmm————— - RTKTIPIYHCCTGQONPITWQQOFVELILKYNRM
elegans = —--moooooooo—oo———————————— ntTEIPVIHCSSGELNPLYWGHIVLFLEQFYKk
californica  —---—==—=-————-——————-——-——- KPGQVLTYHATTGGCNPYTWGDisGIVNKSYKQ
* ok

sapiens NPLEQA-FRRPNVNLTSNHLLYHYWIAVSHKAPAFLYDIYLRMTGRSPrmMKTITRLHKA
sapiens IPFERP-FRRPNANFTSNSFTSQYWNAVSHRAPATIIYDCYLRLTGRKPrmTKLMNRLLRT

intestinalis YPLDA--LMSPDLKVASNkIMFRVFLFFKQYIPAYIFDAGLILIGKKPgqlLRWTQRVSGT
intestinalis YPMKSASFFPPSCILTTNgkVMDYATFALQTVPAHIIDTILALTKQOKROmMVKWDGKIRSG

purpuratus IPLEKV-FRRPRAALTKYplAFEYVNLVSAKIPAYIMDCALRLQGKKPOmMKVNSKITKM
melanogaster HPleGC-LWYPTGDLRMNRPMNTLNCIAKHFLPAYILDGVARIMGKKPEVVNVQONKIAKA
gambiae NPFCFA-LWYPDGSIKSNYLYHLLCVVLFHYLPAYLIDFLMVLLRRKPf1VKVQKRISAG
mellifera HPPNDT-IWWPDGKCHTFAIVNNVCKLFQHLLPAHILDFIFRLRGKPAIMVGLHEKIDKA
elegans yPMEQC-FAVPSTYFHKSRSLFLINYYIKHHIPAAISDISARLIGKRKNnVKLYSKVWKM
californica IPLEGC-FRRPNVAIVSNNfLHEYWTCVSHLIPAYMIDLAYRMMGKKprMVRLYNKLHRS
* * * * *
sapiens MVELEYFTSNSWVWNTENVNMLMNQLNPEDKkt FNIDVRQLHWAEY IENYCLGTKKYVLN
sapiens VSMLEYFINRSWEWSTYNTEMLMSELSPEDQrvENFDVRQLNWLEY IENYVLGVKKYLLK

intestinalis IGVLQFFLTSQWNWSNNSIQKLQREMNEQDRkgFNMDAAVVDWEQYMNNYAKGTKKEFILK
intestinalis MEVMGFFFTNGFVWNRDETDRLHNCLHPKDQktFTLDARAFVWREYFNDYILGAKKFILK
purpuratus VHTLKYFTNNTWEWTNQNTIALSAAMSEEDRkvVYFTDVRPLHWPTYLEAYCLGTKKYVLK
melanogaster VECLEYFATROQWREFKDDNVHALLHTLSPKDREIFVFDVRHINWDKYVERYVLGFREFLFK

gambiae LTILOQYYTTKEWVFRCDNTKSLYQRLSPDDRKRFYFDVNEINYKTYLYDFILGARQYILK
mellifera VKCLEYFTMQQOWNEFRDDNVRQLSGELSPEDRQIFMFDVKQIDWPSYLEQYILGIRQFIIK
elegans IETLHFFTTRGWSEFNARGLPEFFEKMTPADQKEYNFDVRQVDWNSYLFDYVMGIKKFLLK
californica IDVLKFFTCNEWQWSSTNHDMLKHQLTPLDQkmFYFDPKPLHWPTY IENYCMGAKKYVLN
* * * *
sapiens EEMSGLPAARKHLNKIRNIRYGENTILV---IL-—-=-——-—-——-—-——-—— IWRIFIARSQM--
sapiens EDMAGIPKAKQRLKrIRNIHYLENTALF---LI-—--—-—-——-—-——-—— AWRLLIARSQM--
intestinalis EDPMNYPAARRHVQrlRILGYCSQLLVF---MV-—-——————————— VWRLLVPRSGI-—
intestinalis ENIEDFSKEQKAMQrmKTLSKVGLQTIAGVSALGLASAVGLTSSLWELSSYVLG---—--
purpuratus EDMNDIPAARSHLKmIRNIRWTENTVLL---VV—-—-=-—=—-———————— FWRVLIARSQL--
melanogaster QRPESLPASRKRMLrlYYLHQLTKLVAV---LL---—-———-———-——- TWRFLMSRSKR--
gambiae EAPETLPKARKLLRk1YIMDKIVQIGLY---LF---——-—-——-—--— GLWLAWTYLEVVT----
mellifera DSPETLPAARSHIKkIYWIQKVVEFGML-—-LV-=-—=-——=————-——— VLRFLLLRIPM--
elegans ENLENLNRSRAHLLKkmMRIRRQVIAAIVY---AG-————————————— FISTI-GRKWKKT
californica EDLSGLPAARAHVRKIRIIRYLFNMSVA---VV-—-=-———-———-————— LWRVLIAKSQF--

Tp.2
IIII 7p.2
Tp.2
Tp.2 B8p.2

bp.1 10p.2

IIII 7p.0

8p.1
9p.1
llp.1
Tp.2
6p.1 Tp.1
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Figure S27.

sapiens -ARNIWYFVVSLCYK--FLSYFRASSTMRY-———————————————
sapiens —-ARNVWFFIVSFCYK--FLSYFRASSTLKV-———————————————
intestinalis -AKNLWHLFMSLWFK--FLGFFQISSTLHRSNFFSR----- ILSSS
intestinalis —DGLSWFV-——————— e
purpuratus -ARNLWAFVINIFFR--FLRYCRVTSTIAR---TH-----——-—-—-—-
melanogaster -LNDLWSSFLENALR--M---ARLIPFL--———-————————————
gambiae --G----- SIQFVFD------- TAIESLRG--TTVRQGL--—-—-—-—
mellifera ~AQSACFTLLSAILR--M---CRMIV-=—=—————mm e e
elegans TQYLTWFGAMLATYTYTEVSFRRHIPLKSLKDYTQTSDYSRYLQKS

californica -ARNLWFFIVGLVSK--FVQYFRITSTMHK--—-——--—————————

Alignment of the invertebrate orthologs of the human SDR10E1 family variants. For further details see Fig. S25 and Table S29.

* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.



X X X

SDR11El  H. sapiens ----MAMTGWSCLVTGAGGFLGQRI IRLLV---KEKELKEIRVLDKAFGPELREEFskLQ
SDR11E2  H. sapiens = —------ MGWSCLVTGAGGLLGQRIVRLLV---EEKELKEIRALDKAFRPELREEFskLQ
SDR11E3  H. sapiens MADSAQAQKLVYLVTGGCGFLGEHVVRMLLO--REPRLGELRVFDQHLGPWLEELKt g- -
SDR11-1El S. purpuratus ---MPGTEGEVVMVTGASGFLGQHILKQLLEQ-GEFLIKEVRTFDLQPFTWCPEL-evHN
SDR11-1El M. domestica  —----- MASGEVVLVTGGSGFIGQHI IRRLLKDKSELGIKEVRSVDLNAFKNTI---dd--
SDR11-1El C. briggsae = -------- MYTVAVTGGAGLVGRYVVQRLLE - --NEQIAEVRVIDRQSTS----—- re--
* Kk Kk * * * *  x *
SDR11El H. sapiens NKTKLTVLEGDILDEPFLKRACQDVSVIIHTACII----DVFGVTHRESIMNVNVkgTQL
SDR11E2  H. sapiens NRTKLTVLEGDILDEPFLKRACQDVSVVIHTACII----DVFGVTHRESIMNVNVkGTQL
SDR11E3  H. sapiens - PVRVTAIQGDVTQAHEVAAAVAGAHVVIHTAGLV----DVFGRASPKTIHEVNVGgTRN
SDR11-1El S. purpuratus PTTQLSHIKGDLLCMEEVRRAFKGVTVVIHTAGVI----DVSPVPDAELLRSVNIGGSEN
SDR11-1El M. domestica  EKLDIKTFVGDLCEPDSVEDAFKGVDTVFHCAGKM----SLQYPPKYDELNRNNIeaTQS
SDR11-1El C. briggsae ESRKLKLYLMDLNDRKPLENALLGCDGVIHCAHAPFPILYSKNKAETDOMWRDNLdaCES
* * *  x *
SDR11El H. sapiens LLEACVQASVPVFIYTSSIEVAGPNSYKEI---IQNGHEEEP-------—---—- LENTW
SDR11E2 H. sapiens LLEACVQASVPVFIYTSSIEVAGPNSYKEI---IQNGHEEEP----—--—---—- LENTW
SDR11E3  H. sapiens VIEACVQTGTRFLVYTSSMEVVGPNTKGHP---FYrgNEDTP---————===--— YEAVH 3p.1
SDR11-1El S. purpuratus VLQACIHHNIQYLVYTSTVDVVIGQ---EP---ITAGTETIL----------- GIPQHHH
SDR11-1El M. domestica  VVDLCLKHNVQRLIYTSCGSVCMVPFKGSSSTVVINQTESKAATPMFDAKKPEEFDKQFI
SDR11-1El C. briggsae VVDTMISMNIRNLVNIGCAYSPIPNEDNYG-———————=== LAQDV----- F1dYPRNYM 3p.1
+ o+
SDR11El H. sapiens PAPYPHSKKLAEKAVLAANGWNLKNGG-TLYTCALRPMY I YGEGSRFLSA-SINEALNNN
SDR11E2 H. sapiens PTPYPYSKKLAEKAVLAANGWNLKNGD-TLYTCALRPTYIYGEGGPFLSA-SINEALNNN
SDR11E3  H. sapiens RHPYPCSKALAEWLVLEANGRkVRGGL-PLVTCALRPTGI YGEGHQIMRD-FYRQGLRLG 4p.0
SDR11-1El S. purpuratus FGLYATTKYEAEKIVLKASNLILKNGK-RLQTCALRPTPVYGEGDTYNRD-VLRQACHYK
SDR11-1E1 M. domestica  IRGYSSSKLKAEQIVLSAHGKTLKNGTGQLTTAAIRPPLTYGEGDTFFMPDMLRYLSRHS
SDR11-1El C. briggsae LDKYGESRTRGEMYARKAA--——-- KRGSLNALFLRPTFVYGQGKSRKIE-AIKELVQONA
* * * * * * **x ok
SDR11El H. sapiens GILS-SVGKFSTVNPVYVGNVAWAHILALRALQDPKKAPSIRGQFYYISDDTPHQSYDNL
SDR11E2 H. sapiens GILS-SVGKFSTVNPVYVGNVAWAHILALRALRDPKKAPSVRGQFYYISDDTPHQSYDNL
SDR11E3  H. sapiens GWLFRAIPASVEHGRVYvgNVAWMHVLAARELEQ--RATLMGGQVYFCYDGSPYRSYEDF  5p. 2
SDR11-1El S. purpuratus MMV-RMGSESSRYQCTYAGNIAWGHVLAVKELLKPTTNESPAGQAFFLTDETPVSKVSDF
SDR11-1E1 M. domestica  YVYPKIAGAGGKQQLCYagNVAWGHMCAYKSLKA--APKSVGGLPVFITDDTPLYDTSRF 3p.2
SDR11-1El C. briggsae ALPFVTGERRGMHQf i YAGNLAAIAEKSFFCLLQ--DOKKFNGEIVFCMDENCAHSIRAE  4p.0 5p.0
R S * * *
SDR11E1  H. sapiens NYTLSKEFG-LRLDSRW-SFPLSLMYWIGFLLEIVSFLLRPIYTYRPPFN---RHIVTLS
SDR11E2 H. sapiens NYILSKEFG-LRLDSRW-SLPLTLMYWIGFLLEVVSFLLSPIYSYQPPFN---RHTVTLS
SDR11E3  H. sapiens NMEFLGPCG-LRLVGARPLLPYWLLVFLAALNALLQWLLRPLVLYAPLLN---PYTLAVA
SDR11-1El S. purpuratus FTPFVIGVD-AK--MSSFSLPFWLLYSIAVVIEICAWLLQPIYKVKFFLT---TATVTYA
SDR11-1E1 M. domestica  IQKIGLVSGKYKARHSSWSIPHFIFYFFAMLTELFIDLLEPVKKITLKYSI--RSLSSYA
SDR11-1El C. briggsae FENRFLNPN-Y------- SNDVAVNYWPSEFVSSYTTYWKNQLGLpvPDKSLNHVSFRLFF  6p.0
SDR11E1  H. sapiens NSVFTFSYKKAQRDLAYKPLYSWEEAKQKTVEWVGSLVDRHKE----TL--KSKTQ
SDR11E2  H. sapiens NSVFTFSYKKAQRDLAYKPLYSWEEAKQKTVEWVGSLVDRHKE----TL--KSKTQ
SDR11E3 H. sapiens NTTFTVSTDKAQRHFGYEPLFSWEDSRTRTILWVQAATGSAQ-——----------—
SDR11-1El S. purpuratus YGVYYFQCEGAERCLGYEPLYTYDDAVERSLVYYRRECGLS--—---=--------
SDR11-1E1 M. domestica  SSIIFFNRLRASIHMDYVPLIDEETSVGNSAKWYGKWWEENIGKGQRNGVAKSKNN
SDR11-1El C. briggsae EKTVGFPNKKLRLLLDSKPEISQEEALANYANPKSSFTTDSTKRSAVKG-—-—--—

*

Figure S28. Alignment of the invertebrate orthologs of the human SDR11E family variants. For further details see Fig. S25 and Table S30.

* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.
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————————————— MQPALELSIYTLLRMAF-—-----TWQLISVAIYLVGTLATAAYLYD
————————————————————————— MD--—---—=--SEL--LNILSVISISV---—---
—————————————————————————— M--——==-——-VTT--SSVLGSTSAVL----——-
——————————————————————————— MLI-------ASQLALWGLALIGVWALAWWMYD
———————————————————————————————————————— MFCSLAACLGVYVAAVWLYE
MMFHLRFFIGVHDDLPSLPVPTFQPFFSATKFKDRDYIQFTwkMILEIV--FWLEF----F-
————————————————— MESSDNLHDIDNL--------EngNMACQCFLVGAGYVALAAV-
————————————————————————————————————————— MDLQWFAAGAGAVALLFI-
————————————————————————— MIRQ--------YLGDSVDLFSVIGAGVTV--FVA

LRISYSLFTALRVWGVGNEAG---—-—-—-—
KCVREFSRCVLLNYWKVL-—=-====—-— P-——- KSFLRSM--GQWavITGAGDGIGKAYSF
ARKSI----TVICDFYSLIRLHFI--PRLGSRADLIKQY--GRWAVVsgATDGIGKAYAE
—————————— FCCWFISCCK----CAHKYWRKRNFVKEY--GRWAVVtgCSSGIGKQFMH

X X X

—----VGPGL--GEWavVTGSTDGIGKSYAE

FKFVSKIVHALR--———====———-— IYVFPTVPKFSKY--GKWtvVTGCTSGIGKSIAK
TKKVI----VTCYRVQYVIRMHLY--PKLRPKRDLVKEF--GEWavVTGSTDGIGKAYAM
——————————————————————————————————— MHR-WSGRVALVTGASEGIGEAISR
NFKSL------ ICI-IKALLEPYF-QPQ--LPQTLLDKF--GKWavITGATDGIGKEYAK
--VGFQVVRKVLPWIYANVVG---~-- PKVFGSSVNLAKM--GEWavVTGSTDGIGKAYAK
--VSLFLLRKVFPWIYQONLIG----— PKVEFGCRINLKKT--GEWalITGATDGIGKAYAQ
NLKSL----—-- AQI-GVALLAPYF-APA--EHKTLTERY--GKWavITGSTDGIGKQYAF
NFRTPVLLV-———-— LQTL--————-- KQLVFRQKLSQRY--GQWavITGASDGIGKGYAH
TLLLISLLLTYIFNMGTTLWEIFV-SLINTKTVDLRTKF--GEWavVTGSTDGIGKAYAK
—————— AYRLL--TIFSNILG-----PYVLLSPIDLKKRAGASWavVTGATDGIGKAYAF
—————— FCHFI--RVLLNILG-----PYVFSQPIDLKKKAGAPWavVTGATDGIGKSYSF
FKVAISLFRFITTHFLA---——————-— STLGLPANLKNA--GSWavITGCTDGIGKAYAE
TAALL--—-——————— TDTVNAHVLSRLRPYSNEWWMESFEF--GPWavVTGSSEGIGQAYAY

* * Kk Kk

e1AKHGMKVVLISRSKDKLDQVSSEikE-KF-KVETRTIAVDFAS---EDIY---DKIKT
el1AKRGLNVVLISRTLEKLEAIATEieR-TT-GRSVKIIQADFTK---DDIY---EHIKE
ELASRGLNIILISRNEEKLQVVAKDIAD-TY-KVETDIIVADFSSG--REIY---LPIRE
KLAEHGLNIILVSRNKDCLEEEAKfIET-AY-GVQTLLVVQDLENL-TPEIT---QKIQD
alAARGONIALISRNPEKLKTVATEleT-KY-NVQTKYLVIDFTQD--ESIY---EKIEE - 3o
ELAHHGVNIILISRSNEKLRKVASEieS-FY-GVKTHVIKADFSLG--SEIY---EDIST
LLVKHDMKVVGCARNLDKLkaIDGELKK-EE-GGSFFPIQCDLTQR--DQIYAMFEKIKT
ELARQGLNLVLISRSKEKLIAVTNEieS-EH-KVKTKWIAVDFGKG--REAY---EQIEK
e1ARRGLKLVLISRSLEKLNAVAKEigD-KY-GVEVRVIDVDFTGG--AEIY---DKIQE
alARKGLNIILVSRTLSKLEDVAKEieT-EF-KVRTMVIAADFTKG--AEIY---EQIQR
QLASRGLNVVLVSRSTDKLVAVAAEIES-KY-SVKTKWIAVDFSSG--REIY---DHLRR
YLAAKGMAIVLVARNAAKLNKVADEIRA-KH-GVETKVLVADFSKG--AEIY---PQLEK
ELATRKINLVLISRSLEKLEKTRNEIMQENP-TVEIKIIVADFSKG--KEIF---EKLAE
ELARRGEFNVLLVSRTQSKLDETKKEILE-KYSSIEVRTAAFDFTNA-APSAY---KDLLA
ELARRGENTYLVSRTQSKLEQTKKEILQ-QYSNVEVRFATYDFTNP-SPADY---QKLLD
glAAKGLNVVLISRTLSKLEDMAKEskS-KY-KVETKVIAADFSR---EDIY---DGIKL - 3p.
ENERRLRSTQVL1eG-RF-AVKVEYIVVDFASADQTEVY—---NRIWE
*

ELARRGLNVVLIS

*

*

lp.1
1p.2

1p.1
1p.2

3p.
3p.

2p.1

2p.
1p.0

2p.
3p.
3p.

2p.
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GLAGLEIGI1vNNVGMSYE-YPEYFLDVPDLD-nvIKKMININILSVCknT----QLVLP
KLAGLEIGI1vNNVGMLPNLLPSHFLNA-PDEIgsL---IHCNITSVVkmT----QLILK
ALKDKDVGILVNNVGVFYP-YPQYFTQLSE---DKLWDI INVNIAAASLMV----HVVLP
RINELDIGILINNAGLH-E-SPKSFTevEI---SSLHAMVQVNMNAVVAMT ----AAVLP
FLQGMDIGTLVNNVGMASP--LAFYLDTKNL-SQILPAIMKVNVMSVFknT----QIVLP
KLQGMQIGI1vNNVGAM-D-YPQLFLEMDA---DRIRQLININIGAATmmMT----KLVLP
HHGGV--DVCINNAGMAYP--SSLLDGTP----EEWQKSLAINVIALCLCT----KLSVQ
ELAGIPVGI1vNNVGRMYD-YPETLDLVPE---DTIWDILTINIGAVTMLT----RKIVP
KTAGLDIGVLVNNVGISYS-HPEYFLDCYKADPQFLRNIVAANIHSVTHMS----ALFLP
QIENMEIGVLVNNVGMSYS-NPEYLLGLPDY-EKLINNLLSCNILSVTRMC----QLVMP
ELESVPVGI1vNNVGANVD-YPDDLDHIPE---DKLWQLININVGAVTMLT----RTVLP
ALVPLDVGI1vNNVGVSHD-TPMYVDEVPQ---QTLWDLIHVNVAAATLLC----NILAP
QLKDIPIGI1vNNVGMQYS-HPMYLEEVPE---DDLWDIININIGATTLMT----RIVIG
TLNQVEIGVLINNVGMSYE-YPDVLHKVDGG-IERLANITTINTLPPT1£LTQLSAGILP
KLNEVNIGILINNVGMFFE-YPDVLHEIQGG- IETLANVAVVNILPPT115----AGILP
KMNGLDIGVLVNNVGCSYE-YPEYFGEVEEA--dfSQKMIHMNCTSVAMmMT----EIVLP
VLEDKDIGL1VNNVGVSYR-CPDVLLSISR---EDLWRLIYVNIGAATmMT ---~HMLLP
* Kk Kk *

+ +
GMVErsK--GAILNISSGS---GMLPVPLLTIYSATktFVDFFSQCLHEEYRSKGV---—
HMESrgK--GLILNISSGI---ALFPWPLYSMYSASkaFVCAFSKALQEEYKAKEV---—
GMVERKK--GAIVTISSGS---CCKPTPQLAAFSASkaYLDHFSRALQYEYASKGI----
GMLSRQR--GLIVNMSSGG---GMFPVPLISLYSSTkaFVDHFSQALHYEVASKNI----
GMMERKR--GLILNISSAS---SLVPVNGFSVYGATKALVNYFSKCISRECEGHGI---~
QMVERKC--GVVVNVSSGT---SIHPSPQLALYSACktYVDVFSQALEYEYKDYGI--—-
QMKERGVDDGHIILLNsmGGHRLIQGSNYLHFYAGTKHMVKALTEGYRDELRQKNS———K
QMKAARR--GAIVNIGSGS---ELQPMPNMAVYAASKKYVSYFTQALEQELAEHNV---—
GMIAKRK--GVIINLSSTA---GVIPNPLLSVYSSTkaFVNKFSDDLQTEYKEHGI----
GMVKRHA--GVVINISSLS---AVIPAPLLTVYAASKAFMDKFSEDLASEYAKHNI----
GMKKRGQ--GAIVNISSGS---ELQPLPYMTVYAATKVTVGRHPAHHGASkCHKRLVKIL
SMKRRQR--GLIINVSSIA---SVGPSPCMATYAASKAYMTSFSIALRDELRPFGV-—--
QMOKRGK--GAIVNVSSAS-—-—-GFIPLPLMTVYSATKVYIISFTEALRAEYSKFGL--——
QMVARKA--GVIVNVGSSA-—-GANQMALWAVYSATkkYVSWLTAILRKEYEHQGI -——-
QMVSRKA--GIIVNIGSAA---GAVPMAKWSVYSASkkYVSWLTATLRKEYGHQGI---—
AMVAKKR--GYVINIGSSA---GFKPAPLLALYSGTkgYVEMFTRSLYHEY IGRGV-——-
GMVKQGR--GGLVVVSAGS---STQITPQOMTVYSATkrYLDYFIQGVAYEYRHSGL -~~~

* * *

-FVgsVLPYFVATKLAKIRK-—----— PTLDKPSPETFVKSAIKTVGLQSRTNGYLIHALmM
-IIgvLTPYAVSTAMTKYLN-—----— TNVITKTADEFVKESLNYVTIGGETCGCLAHEIL
-FVQSLIPFYVATSMTAPSNFLHR--CSWLVPSPKVYAHHAVSTLGISKRTTGYWSHSIqQ
-HVQSLTPMYISTRMTDYSTTINS--NKFFTPSVETYVKHALPTLGRFRSNTGYFPHTIqQ
-TVgsVKPFFVSTNMVNNVK-—----— PNMLVMDADYYVNSLLGTIGKERESDGCWQHGLg
-IVQTLLPSYVATKMADFGETMPR--SRFLIPSAAVYAKHAVASIGIANRTAGYWPHAVQ
IRVsaLSPGLVESEFVV-———====——— RLFGDDPDKGR-—-===——~— KVLQTTpcLKREDV
-TVQLVMPMFVITKMNEYSDSVMR--GGFLIPNARSFARSAVFTLGKTSMTTGFWTHGLg
-LIQSVQPGFVATNMSKIRK-—----— ASVFAPSPETYVRSALSTLGIATQTAGYLPHALL
-VVQSVLPGPVATNMSKIRK-—----— SSWMACSPKVFANSAISTLGHTRKTTGYFPHALL
VVQGSNQTMPRFAVIMNNFSTTIME--GGLFIPNAEMYAKFATFTLGKTKQTTGYWSHGIQ
-~EVQTVRPSFVHTNMTDFLVTGKEKWSKNMMVRVDNFMAYAGCT IGKVDMT SGHWSHGLQ
-TIQHLSPFFVNTKMNAFSNWLgv--SNILVPSATTYAKNAVNTLGKIDSSTGYWSHGIQ
-TVQTIAPMMVATKMSKVKR-—---— TSFFTPDGAVFAKSALNTVGNTSDTTGYITHQLQ
-IFQTITPLMVATKMAGSPD-—----— TSFFCPTSDAFAKSALNTIGNSSDTTGYITHQLE
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Figure S29.

DX OQQPEPPognnQQmmEm

sapiens
sapiens
sapiens
intestinalis
intestinalis
purpuratus
purpuratus
arizonae
ananassae
gambiae
gambiae
gambiae
mellifera
elegans
remanei
californica
californica

----gSIISNLPSWI----YLKIVMNMNKSTRAHYLKKTKK--N---—-—-—-—-—-————-—-—-—
---—-aGFLSLIPAWAFYS---GAFQRLLLTHYVAYLKLNTK--VR--—-—--=-—-—-————-—-——
--——fLFAQYMPEWLWVW----GANILNRSLRKEALSCTA-—=-—————————————————
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—--—-gFFVRHMTEGTFNALMKR-RMKTMQRNL--SLAGKAA--KKD-—--N-=-———-——---—
———-sWIARQIPRNTWMW--—--GANILNSALRRQAEVRRKLKIVKSSSKGKLASKSPTAE
AELVVMVMQQPPNVgiHD----ILVRDTDQVK-~-——=-———————————————————————
----yFFMKMAPQHLRML----IGHQLTRRLRLEGLSQKKLT-====——====———=—=——

----QLIIHFTEAVFGDQFARNLVLKNILGTRKRALRRLAK--EQ--—-—--—-—-———————

--—-ELSINALSFV-SPRLAEKITINTMONIRARAMKKSTA--RSSAPADSTAVLTA--S
—-=-=YGVMKLVPEWIRTM-~--~-IGGMMNKQFRKEYYDQQQKPAQAS ~—==========~~
--—-LAGLSLVPEVVRVY----IFGLINKKLREQFHVONNNKKR--—-——-—-——————————
----KIIVLLVPIEIRTK----LAMILNMIFRKEYFKQKRNI-=-=-=-———===—=———————
-——--LELMDLIPTFIRDK----ILTNMSVGTRAAALRKKER--EAKSQ--——-——-——-————
-———-YEMMNLMPEFIIDK----AVIRSSAKLREAALAKKEE--KLLS-————————————
--—--rFVHSFMPAS------—- MSMSMMQGARKKALKKKAA--AKSQ-————————————
----1WLAWMLPSGLWMW----GSEKLNNALRREAQNRALRRVHKSASDETMVSVAMTPA

SASKSV
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Alignment of the invertebrate orthologs of the human SDR12C family variants. For further details see Fig.

* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.

S25 and Table S31.
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sapiens = —--—m--——mmmmoo oo MNIVVEFEVV
sapiens = @—-----—mmmmoomoom— oo MSFNLQSSKKLFIF
intestinalis —--—-—-—=--—----- - MDFQDVGNLLWA
purpuratus  —--—- - oo oo MIFIDFLLDLVWM
purpuratus  ——- - oo oo MENPIVIFFLLLWT
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melanogaster MEKNNNELSAEDAQILANGHAHPNANGVVHQKTEPVAPAADGWRQVLWNTWDAFADVAWEF
gambiae = = 06mommmmmm e MDVIVF
mellifera  -———————--------mmmm MQLAEWIILIY---—----— DFLLF
elegans = = oo oo oo oo oo MFDIILEIVIL
elegans = oo oo oo oo oo MQDI----LESVVV
elegans = mom oo oo oo MDRA----LDFVKM
californica -—---—=-—-—---------—— MSLF----LEFLVV
californica -----------—""—-————————————— -~ MDMQIIFDGITA
X X X

sapiens PLOMIYLVVKAAVGLVLP---AKLRDLSRENVLITGGGRGIGRQLAREFAERGARK1VLW

sapiens LGKSLFSLLEAMIFALLP---KPRKNVAGEIVLITGAGSGLGRLLALQFARLGSV-LVLW

sapiens LPLLIVCSLESFVKLFIP---KRRKSVTGEIVLITGAGHGIGRLTAYEFAKLKSK-LVLW

sapiens LITIIYSYLESLVKFFIP---QRRKSVAGEIVLITGAGHGIGRQTTYEFAKRQSI-LVLW

sapiens TEFKVLWAFVLAAARWLVR---PKEKSVAGQVCLITGAGSGLGRLFALEFARRRAL-LVLW

intestinalis LLVSLYYCLEAIVMFFVP---TGRKVVRGQTVLITGAGSGigQRLSVEFAKLGCT-IVGV
purpuratus LLSVLYYIGEGLVLCLVPTSF-RKNSIEGELVLITGAGSGIGRLOQAIKFAAAGCD-VVLW
purpuratus IAKICFYNFVGFIDNIIPGSWKPQKDVSKEIVLVTGGGMGIGRLMSLTFAKLGAT-VIIW
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californica LVNAIWLWLVAIYKALVPVSMQWTKDMSKDTVLVTGAGSGIGRLMSLKFAEMGCR-LVIW
californica VRNIFAAFFLSWIRFFEFS-G-YKKKSVTEEIVLITGAGSGMGQGMAMEFAKLGAV-VVLW

* kK *x  x
sapiens GRTEKCLKETTEEIRQ-—-—-=—==—===——=———————————— MGTECHYFICDVGNREEVY
sapiens DINKhGLEETAAKCKG——=======———————————————— LGAKVHTFVVDCSNREDIY
sapiens DINKkrGVEETAAECRK——=—=—==—=————————————————— LGVTAHAYVVDCSNREETIY
sapiens DINTQSNEETAGMVRHIYRDLEAADAAALgaGNGEEEILPHCNLQVFTYTCDVGKRENVY
sapiens DINKEGNEETCKMA-REA-—-=-——=————————————————— GATRVHAYTCDCSQKEGVY
intestinalis DISIVGLGETKKKLEDLN-—————————————————————— MKVKYHCYKCDLSDREQIY
purpuratus DINTKkgIEETAQLVRK-====———————————————————— TGRKAWYCICDVSKREKVY
purpuratus DINKETAQGVVKEIre-———=-———————————————————— AGGKAYSYVVDCCDNEAVY
purpuratus DINASDVEETAKLVRV-=-===———————————————————— NGGKAWWYVCDVTEMAKVN
melanogaster DINKkgIAETVQIVEE---—————————————————————— AGGYCKGYVVDISKKEEVY
gambiae DINQegLDDSVKLIQS—====———————————————————— LGGLCKGYKVDISNKEEVY
mellifera DINRIglIESTVQEIRH-—-————=—-————————————————— NGGKCWGYYCDITNKEEIY
elegans DINLQSVDELKNEIRG-——==——==———————————————— NQGeaHSYEVNLCDPGKIA
elegans DINEQGNKETLKELEA-——=————————————————————— MGVeaKAYTVDLSEYKEIN
elegans DVNKDGAEETKNQVVK—-—=—————————————————————— AGGKASTEFVVDLSQYKDIH
californica DINEEGNLETARQIEA-———————————————————————— KGSKVKAYTVDLSNKESTY
californica DVNNKGLEETVKMVKA-———————————————————————— VEGVCHTYICDVsdRAAVR
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QTAKAVREkvVGDITILVNNAAVVHGKSLMDSDDDALLKSQHINTLGQFwtTKAFLPRMLE
SSAKkvVKAEIGDVSILVNNAGVVYTSDLFATQDPQIEKTFEVNVLAHFwt TKAFLPAMTK
RSLNgVKKEVGDVTIVVNNAGTVYPADLLSTKDEEITKTFEVNILGHFwiTKALLPSMME
LTAERVRKEVGEVSVLVNNAGVVSGHHLLECPDELIERTMMVNCHAHFwt TKAFLPTMLE
RVADgQVKKEVGDVSILINNAGIVTGKKFLDCPDELMEKSFDVNFKAHLWwtYKAFLPAMIA
DVADkvKSDVGDVDILINNAGIVTGKRLMDCPDKLMIKTMDVNAVAHFwt IKAFLPSMLE
EAAAKVKREAGEVTILVNNAGITIAGHKFINLTDDAIQKTMEVNALAHAwWtLKAFLPDMMK
ETAQRVREEVGDVTMLVNNAGIVTGKYFQDLNEEDFHKTLNVNSLAHVwt LKAFLPNMLE
RTADKVREDIGHVTILINNAGIVSGKKLLQCPDSLIKKTMDLNINAHFwtLKAFMPHMLE
KAADVIRDEVGAiTLLINNAGVVSGLHLLDTPDHLIERSFNVNVMAHFwt TKAFLPKMIE
KYAKIIQEEIGAvTLLENNAGVVSGRALLDTPDHLIERSFSVNVLAHFwt TKAFLPAMLK
RMAKIVQIEVGsvVTLLINNAGYVSGKIFWELSDVEIDRTYKVNILSHYwiNKTEFLKDMMK
QVGQQVINDIGKVDILVNNAGIAtaKMILDSSENEINRSFDVNVKAHEFYtVQQFLPAMLK
RTADLVKSEVGKVDILVNNAGIVtgKKLLQCPDELMVKTVSVNTNALF f t TKNFLPGMLE
KVAKETKEAVGDIDILINNAGIVtgKKLFDCPDELMEKTMAVNTNALFytAKNFLPSMLE
ETAAkVvKADVGNVDVLVNNAGIVTGRKFLDCPDGLVEKTMEVNTNAHFwt TKSFLPEMME
ETADKVRSEVGDVTMLVNSAGVVAGRRLLDLTDQOQIEHTFGVNLMGPIwtTKEFLPSMLE

* *  * * *

+ o+
LONGHIVCLNSVLALSAIPGAIDYCTSKASAFAFMESLTLGLL--DCPGVSATTVLPFHT
NNHGHIVTVASAAGHVSVPFLLAYcsSKFAAVGFHKTLTDELAALQITGVKTTCLCPNEV
RNHGHIVTVASVCGHEGIPYLIPYcsSKFAAVGFHRGLTSELQALGKTGIKTSCLCPVEV
INHGHIVTVASSLGLFSTAGVedYCASKFGVVGFHESLSHELKAAEKDGIKTTLVCPYLV
NDHGHLVCISSSAGLSGVNGLadYCASKFAAFGFAESVEFVETFVQKQKGIKTTIVCPFEI
KNCGHIVTIASGAGVFGLPALLDYCAskFAAVGLSEALDLELWQQRKDGIHVTVVCPYYI
RDHGHIVTIASIMGEISAAGMSEYCMSKFASVGLHEAVLRETRAAGKLGINFTLVNPYMI
KNHGHIVTIASLAGHLGVSGLVDYCASKFAAVGLDDALYHELQYSGKTGVKCTVVCPFYI
RNHGHIVTVASIMGEIVVPGLSDYCMSKFAAVALHESLLREARAQGKDGVHFTLINPYKI
NDRGHIATIASLAGHVGISKLVDYCASKfaAVGFDEALRLELEVLGHTNIRTTCICPFFEI
NDHGHIITIASLAGHVGISKLVDYCSSKFAavGFDEALRLELEHLRAQGVFTTVICPYFI
NNHGHIVTVASVAGLLGTYKCTDYSATKFAAIGYHESLFTELktHGYDGIHATLICPYFI
DNNGHIVTIASAAGKMGSSG1laDYSSTKHAAVGFHDSLVAEIMESEKNGVKTTLVCPYYV
SNKGHIVTIASMAGKCGVAG1vDYCASKHGAVGFNDSLASELYALK-KDVKTTVVCPIYI
KDNGHLVTIASMAGKTGCVGLVDYCASKHGAIGCHDSIAMEILAQKKYGVNTTLVCPFFI
RNHGHIVTIASSAGLFGVATLADYCASKFGAVGFDESIrsEMLKYRKTGVHTTVVCPFFI
NNQGHIVNMASSCGLIGLSHLTDYsaSKFGVVGEFTQTLNYEIHFSGHDGVHTTLVCPSEV

* * * * * *

S-TEMFQGMRVr f--PNLFPPLKPETVARRTVEAVQLNQALLLLPWTMHALVILKsiLPQ
N-TGFIKNPSTsl---—-— GPTLEPEEVVNRLMHGILTEQKMIFIPSSIAFLTTLEriLPE
N-TGFTKNPSTrl----- WPVLETDEVVRSLIDGILTNKKMIFVPSYINIFLRLQkfLPE
D-TGMFRGCRIrkEIEPFLPPLKPDYCVKQAMKAILTDQPMICTPRLMYIVTFMKsiLPF
K-TGMFEGCTTgc—-PSLLPILEPKYAVEKIVEAILQEKMYLYMPKLLYFMMFLKsfLPL
D-TGMFKGVSTpi--—--- LPILKPEYAVNRMVDAILKNKRMLLLPGFSYVMYALKgfLPS
N-TGMFAGTKIry--EMIVPTLEPEYVAGKVVEAVQTRTALVRTPVLLHLMVLLKdiLPQ
K-TGMFDGVKAkr—-SIMIDLMEPEYAVEQITILAIRTNQRVLILPKSLYFFPGLKNLWHP
D-TGMFNGATIKKsaQLLFPTLKPEFVADKVVEAVQTNRDVVRTPFIFNMVVVLTkmLPL

QATGMFDDVNArw-—---—- VPTLNPNDVADRVIAAIRKNEKLAVIPGFLKVLLSFKwtEFPW
QSTGMFDDVNSrw—-—-——-— VPTLDSNDVADKIIEGVQKNEKYVIIPGYLRLMLAIKwmMEPW
N-TGMFHGVEPrl----- MPMLEPEYVAQEVVSGILLNQVVVVLPGSVRFLLPLKc1LPA

H-TSMFDATGAATrfPWIFPILDTDYVVQKIFEAIETEQEFLVIPRAFYLVFAGIgiLPY
N-TGMFDGIATK--WPTLLPILSPEYVVDCIMEAVLTDRAFLAIPKFSYIFIALAgl1LPT
D-TGMFHGVTTkc--PALFPILEANYAVECIVEAILTNRPLLCMPKASYLILALIGLLPI
K-TGMFEGAKSrf--PWLLPLLEPEYAADKIMDAVRTNQPMLCAPRVLYLLYFLRgVEPS
T-TGMFQGCRMaf--PLLIPELEQNATVQRIMHAILTNQSEVYIPRLVYFMNSLKtiIPV
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Figure S30. Alignment of the invertebrate orthologs of the human SDR16C family variants.

* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.
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AALEEIHKFSGT---YTCMNTFKGRT----
RFLAVLKRKISV---K--FDAVIGYKMKAQ
RASATILNRMONI---Q--FEAVVGHKIKMK

EAVVCMYRFLGA---DKCMYPFIAQRKQATNNNEA----KNGI-—-—-—--—-—-—————-—————

KTGLLIADYLGI---LHAMDGFVDQKKKL-
KAMYVMGEACGI---NTSMDTFIGRKKE--
KATIFSMEDFFET---AKAMDNFVGRRHVKS
KAVQAAYDMNGI---QDMMNTFTGRTKED—-

S

KANLLLEDFLEN---EKVMKNFVGRRGQKAVEQTG----AKIE-——====—————=—————

GCVGGLLKRLVPDASPHGLPSSIAVPTVPL
GCNSGFLRRLVPDAAPQHTITPLNNS-—--
KLCWALMYNITIR--GPQGMMMFKGREEVQV
KAQAMVAQFFGL---VONLERFHK-——-—-——
EVLNLYGDHFGI---THSMDHFKGRQSRQA
ESQVMMADFFGT---NESMNDFKGRQKND-

---NSNSKLTAADIAALDAELSSVTLPAKP

LKNNNNITMSKGTIH---—-—-—-—————————

TVADVLAEFIGI---SASMDDFVGRTKPKTA-————==—————————————————————_

SAMLEVIRFFRA---DKFMHSFVGRGKDEL

PSMLIQRTPSLGERVL

SLPAK-——-EE-—————————————————-

For further details see Fig. S25 and Table S32.



SDR21C1
SDR21C2
SDR21-1C1
SDR21-1C1
SDR21-1C1
SDR21-1C2

SDR21C1
SDR21C2
SDR21-1C1
SDR21-1C1
SDR21-1C1
SDR21-1C2

SDR21C1
SDR21C2
SDR21-1C1
SDR21-1C1
SDR21-1C1
SDR21-1C2

SDR21C1
SDR21C2
SDR21-1C1
SDR21-1C1
SDR21-1C1
SDR21-1C2

SDR21C1
SDR21C2
SDR21-1C1
SDR21-1C1
SDR21-1C1
SDR21-1C2

Figure S31. Alignment of the invertebrate orthologs of the human SDR21C family variants.
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x X X
MSSGIHVALVTGGNKGIGLAIVRDLCRLE--SGDVVLTARDVTRGQAAVQQLOAEGLSPR
MSSCSRVALVTGANRGIGLAIARELCRQF--SGDVVLTARDVARGQAAVQQLOAEGLSPR
-MSTTRVAIVSGSNRGLGLAIVRGLCKDF--KGDVYLCSRSEASGKEAVKSLETEGLCPK
MSSRKTIAl1VTGANKGIGFGIVRALCKELGERGVVYLASRDEGRGEKAVQELKGEGLNPR
—---MTRVAVVTGGNKGIGFAIVKALCKQF--DGVVYLTARDVNRGONAVKQLEDQGLTPK
-MSLKRVAVVTGSNKGIGLAIVRGLCKDF--QGDVVLtaRDEGRGRAAVQVLEKEGFEFSPK

* k k x k*x % * * % * k% * * * % * * *

FHQLDIDDLQSIRALRDFLRKEYGGLDVLVNNAGIAFkvADPTPFHIQAEVTMKTNEFEGT
FHQLDIDDLQSIRALRDFLRKEYGGLNVLVNNAAVAFksDDPMPEFDIKAEMTLKTNEFAT
YHQLDICDENSVLSLKEFLVKNYGGLDVLVNNAGFAYKSASTEPFGKQARDTVDVNYYGT
CIQLDICNNDHISKVADYFRDTYGGLDILVNNAGIAFkaAATEPDSIQAPVTVETNVEAT
FHQLDVTDENSISTFRDYLQKTYGGLDILVNNAAIAFKkmAATEPFSVQAEETVRVNYFAL
FHLLDISDHQSIVKLRDFLKETYQGLDVLVNNAAILYNeDSTLPFPDQARETIKVNYYNN

* * * k% * kK k Kk * * * *

RDVCTELLPLIKPQQRVVNVSSIMSVRALKSCSPELQQKFRSETITEEELVGLMNKEVED

RNMCNELLPIMKPhgRVVNISSLOCLRAFENCSEDLQERFHSETLTEGDLVDLMKKEVED

LKISNILLPIMKKGGRVVNVSSFVSLMSIKKCSEELQSIFRSQTITEEELSSKMEEFVAH

LRLCRALIPLIRSHGrvVTVASQAGSSIYGRLGPDLQKRFKTVT-SEQGVIDLMNEFIsa

RKVCTLLYPLLKPHARVVHVSSSSGRLSL-IPSESLRKRFSDPNLTEEELDNIMHEFVAt

LDVCEVLFPLLRPHArvCNMSSLANAIAFKVLSPELRTKFLNPQITMPEVSSLMTQFVda
*  x * * * * * * *

+ +
TKKGVHQKEGWP---SSAYGVTKIGVTVLSRIHARKLSEQRKGDKILLNACCPGWVRTDM
TKNEVHEREGWP---NSPYGVSKLGVTVLSRILARRLDEKRKADRI LVNACCPGPVKTDM
ARAGDHVTHGWP---DTAYGVSKVGVSVMTWIQARQMR-MRGLDDVLINACCPGWVRTDM
AKEEKKKELGWG---SSNYGVSKLGVIALTRIQGQDIIKDSSREDILINScCPGYVDTDM
AKTNTHLENGWS---NSAYVASKVGVSALARVHQKMEN-SDSREDLAVNAVHPGYVDTDM
AQENKHEEQGFFLSRVSSYGISKIGLTLMSAIQQRDFD-AQGAVDIVVNSCSPGYVNTDM

* * * X * *k ok kkk

AGPKATKSPEEGAETPVYLALLPPDAEGPHGQFVSEKRVEQW--—-—
DGKDSIRTVEEGAETPVYLALLPPDATEPQGQLVHDKVVQONW-——-—
AGPKATKSPDEGAITPLYCALLPEGAKEPHGKFLSDKTIKEW---—
SSHKGPLTIDQGAVTPVYLALLPGGCSHQGLFFYQKAVKDEW--——
TSHKGTLTPDQGAVAPVFAALLPENTDIKGKY IWFDKSLVEWTKDA
TQGKGPLTVEegAVTPLYLCLLPPDVSGPRGLFIREKAIYDWTTT-

* % * * Kk Kk *

Tp.2

S5p.

For further details see Fig. S25 and Table S33.
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* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.



SDR25C1  H. sapiens = —===——=————mmmmmm oo MLSAVARGY -~~~ QGWFHPCA--RLSVRMS
SDR25C2  H. sapiens = —=————————mmm—mm oo MHKAGLLGLCARAWNSVRMA
SDR25CICL S. purpuratus  —=——=———=—=——==————————————— - MFSLTRLLSVGRSINHFRMA
SDR25-1C1 D. melanogaster MLHLSKQLVVRAPKIRLNASAVSGSGQSSSFDQONSNNYSRKLVGPNLNQCHKRLSSSS-Q
SDR25-1C1 A. mellifera  —==—=——=-——=—————m—m MLRS----SINRSMOQIN-R
SDR25-1C1 C. elegans = —————————— - - - -
SDR25-1C1 A. californica ——=—-———-—-——— -
X X X
SDR25C1  H. sapiens STGIDRKGVLANRVAVVTGSTSgiGFAIARRLARDGAHVVISSRKQONVDRAMAKLOGEG
SDR25C2  H. sapiens SSGMTRRDPLANKVALVTASTDgiGFAIARRLAQDGAHVVVSSRKQONVDOAVATLOGEG
SDR25-1C1 S. purpuratus  SAAATGSRRLEGKVAVVTASTEGIGYAIAKRLGEEGAHVVISSRKQAHVDHALKTLKEAN
SDR25-1C1 D. melanogaster SSTAGTMKRLAGKVAVVTASTDgiGFAIAKRLAEDGAAVVISSRKQKNVDSALAELRKLN
SDR25-1C1 A. mellifera NLSEIKYKRLEGKVAIVTASTQgiGFAIAKRLAEEGAKVMISSRKEENVQONALKELKSKN
SDR25-1C1 C. elegans --MPSNCRRFEGKVAIVTAATKgiGLAIAERLLDEGASVVIGSRNQKNVDEAIEYLKNKG
SDR25-1C1 A. californica ----- MAGKLAGKVAIVTASTDg i GFAIARRLAQDGAKVMVSSRKQNNVDNAVKALKQEN
* Kk Kk k * kkk kkk k% *k Kk * % * * *

SDR25C1  H. sapiens LS-VAGIVCHVGKAEDREQLVAkaLEHCGGVDFLVCSAGVNPLVGSTLGTSEQIWDkiLS
SDR25C2  H. sapiens LS-VTGTVCHVGKAEDRERLVAtaVKLHGGIDILVSNAAVNPFFGSIMDVTEEVWDk tLD
SDR25-1C1 S. purpuratus  LS-VSGLVCHVGKQADRAKLIEtaVKENGGLDILVSNAAANPHFGNILAcDEQAWDkiFD 2p.0
SDR25-1C1 D. melanogaster LN-VHGLKCHVSEPEDRKQLFEETISKFGKLNILVSNAATNPAVGGVLECDEKVWDKIED
SDR25-1C1 A. mellifera LN-VCGMTCHVGKNEDRKSLLEk t IQEFHGLDILVLNAGINPSASTFFETSESVWDKIFE
SDR25-1C1l C. elegans LTKVAGIAGHIASTDDQKKLVDE t LOKFGKINILVNNHGINPAFGHILEVSDQVWDKLFE
SDR25-1C1 A. californica LN-VEGLVCHVAKKEDRSKLFNetVKKFGGIDVLVSNAASSTYFGPTLntPEDSYDkmED 3p.0 EpMO

* * * * * * % * %

+ o+
SDR25C1  H. sapiens VNVKSPALLLSQLLPYMENrr-GAVILVSSIAAYNPVvaLGVYNVSKTALLGLTRTLALE 4p.1 SPH0
SDR25C2  H. sapiens INVKAPALMTKAVVPEMEKRgGGGSVVIVSSIAAFSPSpgFSPYNVSKTALLGLTKTLALE 5p.0
SDR25-1C1 S. purpuratus  INVKSTFLLVKESVPHMVSRggGSIVVVSSIAGYMPFELLGPYSVSKTALLGLTKALTPQ
SDR25-1C1 D. melanogaster VNVKSSYLLAKEALPLLRQQKNSSIVFVSSIAGYDAFelLGAYSVSKTALIGLTKAAAKD
SDR25-1C1 A. mellifera INVKSTFLLLRDSLPFLRKSKSASVILLSSIVGYSPFAMLGVYSISKTTILGINQVAANT
SDR25-1Cl C. elegans VNVKAGFQMTKLVHPHIAKEGGGAIIFNASYSAYKSPPGIAAYGVTKTTLVGLTRALAMG
SDR25-1C1 A. californica LNVKSSFMLCKEVVPEMEKRgSGSMILVSSIAAYTPMsmIGIYSLTKTALLGLNKVLAPE [Bpiill GPM0
* Kk x * * * * * *

SDR25C1  H. sapiens LAPKDIRVNCVVPGIIKTDFSKvfHGNESLWKNF-~--KEHHQLQriGESEDCAGIVSFLC
SDR25C2  H. sapiens LAPRNIRVNCLAPGLIKTSFSRm1WMDKEKEESM-~--KETLRIRr 1GEPEDCAGIVSFLC
SDR25-1Cl S. purpuratus  LSDMNIRVNCVAPGLVKTKFSSalLSSEESTKLA---LSGIPMKRAGTPDEISGIVSFLA
SDR25-1C1 D. melanogaster LAPEGIRVNCLAPGVIRTKFSKALYENESANEAA---LSKIPMGRLGTSEEMAGVVSFLV
SDR25-1C1 A. mellifera LAPEGIRVNCIAPGIIKTKFSQilYENET-GEMM---LSKIPMNKFGKSDNIGSVAAFLA
SDR25-1Cl C. elegans LAKDNIRVNGIAPGVIKTKMSQvI1WDGGEDAEKELTDIQEIALGRLGVPDDCAGTVAYLA
SDR25-1C1 A. californica LAAHNIRINCIAPGIIKTKFSNalTQNEDALNVA---LSTIPLGrlGTPEECSGAASFLA [Ip.0 EPNd

* * Kk K * K * * * *
SDR25C1  H. sapiens SPDASYVNGENIAVAGYSTRL-
SDR252C H. sapiens SEDASYITGETVVVGGGTPSRL
SDR25-1C1 S. purpuratus  SDDASYITGENILVAGGAPSRL
SDR25-1C1 D. melanogaster SEDAGYITGESIVAGGGMTARL
SDR25C1Cl C. elegans SDDSSYITGEMIIIAGGVQARL
SDR25C1C1l A. mellifera SDDASYITGETIVVAGGMRSRL
SDR25-1C1 A. californica SDDSAYMTGETIVVSGGMTGRL

* % * * ok *

Figure S32. Alignment of the invertebrate orthologs of the human SDR25C family variants. For further details see Fig. S25 and Table S34.

* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.
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——————————————————————— MSYCFKALFVIIVA-IVTYSFIQPD-——---—---=--DY
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X X X
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NpdEVKGLRVVITGASSGIGEQIAYKFASMGAKLHITARRESILQkvVAARAKELGAIESH
KgdNMMGRVVWITGASSGIGEELAYQLARKgAKVVLSARRVNELERVRGNCVRFPEVREE

* o kokk * * * ok * * ok
---YIAGTMEDMTFAEQFVAQAGKLMgGLDMLILNHITNTSLNLFHDD--~--IHHVRKSM
--—-YIAADMASPEAPESVVQFALDK1gGLDYLVLNHIGGAPAGTRARS----PQATRWLM

---YIVADMADIEQVKNVVKDAVAL1gGLDQLVLNHVTGLNHPGMWNNSQFNLDYAQnSA

---YLTISLSSYENSTLAVKDALEK1gGIDVLILNHFTNNYLGSYRHE----AKDIEKLF

NILVLPMDATKYETHGQVAETIVDRYGkiDILINNSGRSQRAL--VQ--DCKIEVDKATM
* *  x *

+ +
EVNFLSYVVLTVAALPMLKQ-SNGSIVVVSSLagKVAYPMVAAYSASKFALDGFFSSIRK
gvNFVSYVQLTSRALPSLTD-SKGSLVVVSSL1gRVPTSFSTPYSAAKFALDGFFGSLRR
TVNYVSYIHLSTHAIPHLTE-SNGNLIVVSSLagHVPTINTATYGATKASLNHFYASLRL
MPNMLTHAHLASVAMESLIE-NKGRIAATSSAvaLLGGAFTVPYTTTKFALGGFFRSLEH
DLNLMGPISLFKVALPYMLENNYGQIINISSATGIMPAPLSSAYCASKHGMhgFFNSVRS

* * * * * Kk * * * *

EYSVS-RVNVSITLCVLGLIDteTAMKAVSGIVHMQAAPKEECA-LEI-———————————
ELDVQ-DVNVAITMCVLGLRDRASAAEAVrsSTSRPRQPEHRGVPLQSQTAMFLPP-———
EMMASERDPYSITICMMGPIETDRSRWS-—---— KfpDKVNMKGNPIDDTAAQI-——--—--—
ELTIN-KTGVSVSLIQLGYvaTNSSKAIAD-KIKATGASKIECASE-----— I--———--
ELSYR---NIAVTMVCPGPVVSNIVENALREDFTrpAAKPYDGTADRSYKVLMSTERCAA

* *

-—IKGGALR-————=—————————————————— QEEVYYDSSLWTTLL--IRNPCRKILE
-TVPGARTLTETPLRGWPQPKMKS SRQKSKTEKNDGHLEPVTAWEVQVPRVRRLCRGLAR
--IkaGTTRR-—-——————————————————————— SYLFIPWWTKYASAVKAIPSQLVD
--VRGIMTR---———-—-—-————————————————— EKLIYFPGYVSWIPLMRALFPNYVD
LTVVAIANK---LNEVWVARQP-—----- I--LLFYYMAQYMPGFTKwmTPLIG--RGRV-
FLYSTSYNMDRFINK
P---HLFGHD-----
RMFLKIFYNK-—----
KMTREAYYEGAFD--
-———KQYNQSQAQ--

Tp.

6p.

Figure S33. Alignment of the invertebrate orthologs of the human SDR26C family variants.

* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.
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For further details see Fig.

S25 and Table S35.
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X X X
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——————————————————— MNGQSQVLPGGGHESREGINMAAAPRTVLISGCSSGIGLEL
GLNYGCCTSTIAFFA-——-——- TC-FLALLIFAVFPRGRLNPKDKAVLITGCDSGFGPLL
————————————————————————————————————————— MAPLVVLISGCSTGIGLAL
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————————————————————————————————————————— MAPLITLITGCSTGIGLTT
DLLLPCGLALAVLLAVLFAFADTDFLLAL--YEKFGKDCGSLSGKVVWITGASSGIGEHT

*  x *  Kx

AVRLASDPSQSFkvYATLRDLKTQGRLWEAARA----LACPPGSLETLQLDVRDSKSVAA
AVQLAHDPKKRYQVVATMRDLGKKETLEAAAGE----AL--GQTLTVAQLDVCSDESVAQ
AKQLHALGMHVFagC-LLKDKGGEGAKHL----——-- MKIQSSRFHVLQLDVTNDSEIKM
AVRLAQDPDKKYLVYATMRNLAKKEGLEKAASD-—---AL--DKTLEVRQLDVTVDDQVKS
AVRLAQDPDKKYLVYATMRNLAKKEAIEKAAGD----AL--DKTLEVRQLDVTVDDQVKT

AVKMAKD-AKKYIVYATMRNLAKKGDLEQAAGS----AL--NDTLFVRQLDITEEESIVA
AYCLAKSGCRLVL---TARRVEELERVKQACISQGPNSAALEKNILVLPLDVVHFHKHRE
* * %

ARERV--T---EGRVDV1v-CNAGLGLLGPLEALGEDAVASVLDVNVVGTVRMLQAFLPD
CLSCI--—-—-- QOGEVDV1v-NNAGMGLVGPLEGLSLAAMONVEDTNFFGAVRLVKAVLPG

AVQYIGMHIPPNQAgLWGIVNNAGASAFGEIEWSSIDLYKKVAEVNLWGVIRCTQACLPL
IFEFIMEK---HGRVDV1i-NNAGFGFFGPLEAMSMEKAKNMEDTNYFGTVRLIRAALPI
IFEFIMGHGRVDV----1vKNNAGFGFFGALEAMSMEKAKNMFDTNYFGTVRLIRAALPI
IVKQIKEK----HGKIDILVNNAAFGWMGPLEEMTMTHMRNMSETNIVGTFRMTQEVLPP
AVQTVLEH----FGgiDILVNNAARGQFAEWIKVELDVDRELFETNVLGPVSLSQEVVPH
* % * * *
+ o+

MKRRGSGRVLVTGSVGGLmgLPFNDVYCASKFALEGLCESLAVLLLPFGVh1SLIECGPV
MKRRRQGHIVVISSVMGLggVIFNDVYAASKFALEGFFESLAIQLLQFNIfiSLVEPGPV
I-RraKGRVVNMASGFGRMIAGSRSVYGITKWAVEGFSDCLRYEMRRWGVkvSIIEPGNY
MKKQKSGRIVNISSMVGH1aLPYMDMYNASKFAMEGLSESLLPQLKNFGIsiSTVQPGPV
MKKQKSGRIVNISSVVGH1aLPYMDMYNASKFAMEGLSESLLPQLKNEFGIsiSTVQPGPV
MKQQOKSGRIVNISSLAGINgFPFSAVYSASKFALEGFTESLHPELKCENIkiSTVCPGPV
MIKRGGGQIVVTSSMAGKmgLPGARSYTGSKHAIhgYFESLRTEMAGKNIEVTLICPGPT
* * *

* *  * * * *

HTAFM------ EKVLGSPE--EVLDRTDIHTFHRFYQ-YLAHSKQVFREAAQN-PEEVAe
VIEFE------ GKLLAQVSMAEFPG-TDPETLHYFRDLYLPASRKLEFCSVGON-PQDVVqg
IAGTSIFTEDGVKKLGDSMWEKMPDNVKEDYGKKLFDLrvAE-MQTYCSKGMDDLRPVLN
ATNFG------ EALAANAGTEEDNKDVSEETVKQOMTAFRLLL-HKPDLFAAQQ-TEPVID
ATNFG------ EALVANAGTEEDNKDVSEETVkgMTAFRLLL-SKPDLETAQE-TGPVID
ITSFK-—-———-— DNMSANQDPEAKSSDAENPTKk1FTGAIAAM-MPHMKSAAQT-SDEIAD
FSQLY-—---- LTAATER-LGetLGLRMEKTQKRMSTS-———-— RCAYLSCVAM-ANQVSE
vFL-——————- TALRAPKPTLRYFTTERFLPLLRMRLDDPSGSNYVTAMHREVEGDVPAK
alv-----———- NVISSTRPPLRRQTNIRYSPLTTLKTVDSSGSLYVRTTHRLLFRCPRLL
AYE--DALLSRIPLIRYQPMEAYWTIRSFVFTHFPSFIADylY-—--—--—- IYRKAKK-
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SDR28-1Cl S. purpuratus  VIV--—--—-- ECVEAEKPKLRYPTSESVRHLI —=——=——=———————————m——m
SDR28-1C2 S. purpuratus  VIV--—--—-- ECVQAEKPKLRYPTSENVRSWVAKRYREEGVT-GLESLFE---——=---—
SDR28-1C3 S. purpuratus  VII-------- DCIKAEDPALRYGTNEGTSKRVTDRFGGGIGDAAAQONWYKMLEPASKI -
SDR28-1C1 A. californica AWIMQOQPVLLTAYIIQYAPVLGRWLLKKFGPKQVQKIREGK-——=-—=-——=—-————————
*
SDR28C1  H. sapiens AEAGAE-AGGGAGPGAEDEAGRGAVGDPELGDPPAAPQ
SDR28C2 H. sapiens -NLGLQCLSCGCLPTRVRPR-—————————————————
SDR28-1C2 C. intestinalis -------------"---—-————-————————————————
SDR28-1C1 S. purpuratus  ————————————————————— -
SDR28-1C2 S. purpuratus  —--————--——-—-—----—-————————————————————
SDR28-1C3 S. purpuratus  —--————--——-—-——---—-————————————————————
SDR28-1C1 A. californica ------—-——————————————————————————————

Figure S34. Alignment of the invertebrate orthologs of the human SDR28C family variants. For further details see Fig. S25 and Table S36.

* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.



SDR32C1

SDR32C2

SDR32-1C2
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1

SDR32C1

SDR32C2

SDR32-1C2
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1

SDR32C1

SDR32C2

SDR32-1C2
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1

SDR32C1

SDR32C2

SDR32-1C2
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1

SDR32C1

SDR32C2

SDR32-1C2
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1
SDR32-1C1

BT PO N QDm >m PO 0 QmT

BT > O 0 QD

>om o PO 0N QT m

js=i =B o A R @ s =i

sapiens MVSPATrkSLPKVKAMDFITS----TAILPLLFGCLG----VFGLFRLLOWVRGKAYLRN
sapiens = 0 0o———mmmmmmmmmm————————— MGVMAMLMLPLLLLGISGLLEFI-YQEVSRLWSKSAVQN
intestinalis ——==-=-———=—————"——"—"—"—"—"—"—"—"—~—~—~ (- —— MEEMKN
purpuratus - -------—-——————-— MSSASSMNSLTVATAAIFGSLG----LLWLYKKLRSQRRRAGLKD
busckii ------- MKLHEMEKCAPSSDWNVLYWVIGTILMPIALPLALINIWQRFRAQNYRNQLPG
gambiae @ @—-—--—--—--- MKNLAERSAGSLYWWLLATLFLPIAIPGLVLKLLTMMKEQRNARHLNG
dorsata @~ = @————————————- MTEESLKSWHLIWWLFKLFGFPITIPWLIYHFLDIMQQKRRKKTLNG
robusta = @ 0———-——mm—mm—mm———————— MSVLLF--SVGVGLLSVAGTV---YYFFCYKKCSSSLKG
californica -----—----------—- MGIRANAVWAVLGLPFSLLS----VFYYIYVY-CCKEKLMLKD
X X X
sapiens AVVVITGATSGLGkeCAKVFYAAGAKLVLCGRNGGALEELIRELTASHATkvV————— QTH
sapiens KVVVITDAISGLGkeCARVFHTGGARLVLCGKNWERLENLYDALISVADPSkg--—-— TF

intestinalis KVVLItgASSGIGEGLACAFARQGASLSLCGRNVENLKKVAEKCVSEGAAkt——-—-—-—-
purpuratus KVVLITGASSGVGeaCAIAFYRLGCKVILCARRAPELERVKKELMGPEigSRD---TSTH

busckii kvVLITGASSGLGESLAHVFYRAGCKVILAARRVQELERVKKDLLALD--vg-PA-—--Y
gambiae kvVLITGASSGLGEALAHSFFLAGCKVVLAARRKDELERVRKDLLELHatVPT---—-— H
dorsata kvVIITGASSGLGEALAHVFYACGCKIILISRRKEELDRVKNTLMNTHVEVPT—--—-— Y
robusta KVVLIVGASSGIGeaCAHIFYKENCKLILCAKDLPDLERVKKEVEESYRKTDENCESTSE
californica KVVFITGASSGLGaaCAEAFYTAGCRLVLSGRNVEKLNLLKVRMEKSKegTGE--—--- H
kk ok Kk kx x * ok * *
sapiens KPYLVTFDLTDSGAIVAAAAEILQCFGYVDILVNNAGISYRGTIMDTTVDVDKRVMETNY
sapiens TPKLVLLDLSDISCVPDVAKEVLDCYGCVDILINNASVKVKGPAHKISLELDKKIMDANY

intestinalis --IQVVADVKNVKDMERMVDETVAKLGQIDVLINNAGYGCKGGIEngTLEQFDEVFSVNL
purpuratus TPC-HTLRPRKTRRVTDKAKEALALHGHVDILINNGGMSGRGSVAETVLSVHQKIMNVNH

busckii PPTVLALDLSELNSIPQFAKRVLEVYNQVDILINNGGISVRADVVSTAVDVDLKVMIVNY
gambiae PPITILPLDLSDLNSIGGKVQSVLEIHGAIDILVNNGGISVRGDALSTAIDVDIRIMLVNY
dorsata PPVILPVDITNINNLQTEITKIIDIHGRIDILINNAGISYRGEIINTNMDVDIKVMLTNY
robusta EVTIFQLDISNLNETTKKISECIQIHGHIDILLGIAGISFRGKIIETELSVDQLIMSVNY
californica SPAIVTMDLEDLPSIKEKVKEVLAAFGHVDILINNAGKSYRGVALHTKLEVDKMLMDVNY

*  x *

+ o+

sapiens FGPVALTkaLLPSMIKRRQGHIVAISSIQGKMSIPFRSayAASKHATQAFFDCLRAEMEQ
sapiens FGPITLTkaLLPNMISRRTGQIVLVNNIQGKFGIPFRTtyAASKHAALGFFDCLRAEVEE

intestinalis KAPYYLMQLCLPHLK-KTkgCVINLSSCYTNMEFVPDAVHYSMTKVGLDHLTKCAAieLGK
purpuratus FGSLVLTsaILPNMISRRSGHILAVSSIQGRIAIPFRSaySASKHAMQAFFDSLRAEVAE

busckii FGTVALTkaLLPSMIKRKNGHICFISSVQGKFAIPQRAAY SASKHAMOAFADSLRAEMAN
gambiae FGSVALTKACLPSMMARKEGRIVSISSVQGKFATPHRSAY SASKHAMQAFCDSLRAEVAK
dorsata FAQIALAkvILPYMIKQQSGHIVCISSIQGKISIPYrsAYAASKYALQAWCDCCRAELHD
robusta FGHVAATkaVLKSMVERRSGHIVYMSSLOGKLSIPFRSAY SASKHAIQAFADCLRAEVAG
californica FAHVEVTraILPQMVERKTGQIVAIGSVQSRIAIPHRTSyAASKHAMOAYFDVLRSEVAQ
* * * * * *
sapiens YEIEVTVISPGYIHTNLSVNAI-TADGSRYgvM-DTT---TAQGRSPVEVAQDVL-----
sapiens YDVVISTVSPTFIRSYHVYPEQGNWEASIWkfF-FRK---LTYGVHPVEVAEEVM--—--

intestinalis YGIRVNNVnpGLVVTEMVKANWKPDELEAFCKDFLSNTPLENESLSIQEVADVVIFLTSS
purpuratus HNIQVTVLSPSYIKTNISLSAL-DGDGSVHakM-DST---TAGGMSTVYVADKVV--—-—

busckii KNIYVSCVSPSYIRTQLSMNAL-TGAGSSYgkM-DET---TAKGMSPDKLAERIL---—-—
gambiae DNIKVTLISPGYINTALSLNAL-TGTGASYgkM-DAA---TAGGASPQDTASSIL-—---—
dorsata ONIKITIVSPGYIKTSLSLNAL-TGNGQIYgvM-DKT---IQEGYYPKYVAERIL-----

robusta fNVRVSVVSPAYVRTNLSLNALTSSGSLHGkm--DEN---QKSGMSAEEVGQAVV-——--—~—
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1p.0 2p.0
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SDR32-1C1 A. californica YNIGVSVVNPYYIATNLSTNAV-SADGSAYgkL-DAN---TKAGLQPEYVASKVV-----

*

SDR32C1 H. sapiens = -—--—-—- AAVGKKKKDVILADLLPSLAVYLRTLAPGLFFSLMASRARKERKSKNS--
SDR32C2 H. sapiens = -——-—-—- RTVRRKKQEVEFMANPIPKAAVYVRTFFPEFFFAVVACGVKEKLNVPEEG—
SDR32-1C2 C. intestinalis AAKSITGTCLPVEKGRILMGN-—=——————=——————————————
SDR32-1Cl1 S. purpuratus  ------- DAVAKQQORDVVLGPFTHGAAIYIRALVPNLYFWIMAGRARKGTKMED-~--
SDR32-1C1 D. busckii = --=----- QCILRKEPDVIVSDLQAKIAYYLRHILPSAYFWIMAKRALKLERAEKKKD
SDR32-1C1 A. gambiae =  ------- KATARDEKDVMLAPIAPRAAYWLRHLAPSVYFWIMKKRAEKLNST-——--—
SDR32-1C1 A. dorsata = = ------- KAVLKEEKDILITPFIPKAAMYLRTLCPSLYFWIMOQKRAKNTKEKE-—--
SDR32-1Cl H. robusta = = ------- QAVLLDKKEVLLANCSYKMIVYFRNFLSDIYFMAMARRARSS————-=-=—
SDR32-1Cl1 A. californica ------- SCVVNRTSELTVAPPHIDLAIALRAMSPWLFFKIMERRAKKEQREMNKDR

Figure S35. Alignment of the

invertebrate orthologs of the human SDR32C family variants.

For further details see Fig.

* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.

525 and Table S37.
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SDR42E2 H. sapiens --—-HFLGLQPLHAAVERL
SDR42-1E1 C. intestinalis ----ISLCL-----—--—-
SDR42-1E1 S. purpuratus ----SLLPLAE-—-—-—----—
SDR42-1E2 C. elegans FTFWMYLIFQRLSRWNP-F
SDR42-2E2 C. elegans IAFLFLFNLN---—-=—-—
SDR42-1E2 C. remanei ~IFWTIISF--——-——-—~
SDR42-1E1 A. californica —-—-—--HVLPRVTTD------

Figure S36. Alignment of the invertebrate orthologs of the human SDR42E family variants. For further details see Fig. S25 and Table S38.

* symbol marks the position of identical amino acid residues of the aligned SDR protein sequences.



, Gene Variant Exons Phase Structure Catalytic
Species Gene ID Chr aa
symbol symbol n. formula consensus consensus
RDH11 51109 SDR7C1 318
RDH12 145226 14 SDR7C2 ! 122221 316 GANTGIG YCHSK
. RDH13 112724 19 SDR7C3 7 122222 331
Homo sapiens
RDH14 57665 12 SDR7C4 2 0 336 GANSGLG YSRSK
DHRS13 147015 17 SDR7C5 5 2022 377 GANSGIG YADTK
DHRS12 79758 13 SDR40C1 10 120020022 | 317 GGNSGIG YAQNK
LOC100177351 100177351 4 SDR7-1C1 6 22212 372 GATDGVG YSRSK
Ciona LOC100179350 | 100179350 3 SDR7-1C2 6 02021 313 GANAGIG YCRSK
intestinalis LOC100176936 | 100176936 6 SDR7-3C2 | 7 100022 320 GANSGLG YAQQK
LOC100182258 | 100182258 7 SDR7-3C3 | 7 202021 321 GGNTGVG YSNTK
LOC100178007 | 100178007 6 SDR7-3C4 6 02021 322 GANTGIG YGRSK
LOC764557 764557 - SDR7-1C1 5 2221 283 GCNTGIG YGQSK
Zii;ﬁigizge”tIOtus LOC589120 589120 = [ spri-ic3 |4 222 355 | GANTGIG YARSK
LOC585181 585181 - SDR7-2C2 | 5 2221 357 GANAGIG YNRSK
Musca domestica LOC101892171 | 101892171 - SDR7-1C3 | 6 10102 328 GSNTGIG YNQSK
Brugia malayi Bml 24195 6099738 - SDR7-1C1 | 8 2022001 340 GASAGIG YSRSK
Aplysia L0OC101848777 101848777 - SDR7-1C1 7 212222 382 GGTSGIG YTRSK
californica LOC101852273 | 101852273 - SDR7-1C3 | 7 122221 344 GANCGIG YGQSK

Table S27. Genetic and molecular data of the invertebrate orthologs of the human SDR7C family and of the SDR40Cl variants. Chr,
chromosome; phase formula contains phase type symbols aligned according to the sequence of their relative splicing sites; aa n., number
of the variant amino acids.

, Gene Variant |Exons Phase aa Structure |Catalysis
Species Gene ID: Chr
symbol symbol n. formula n. consensus |consensus
BDH1 5622 3 SDROC1 6 10022 343 GCDSGFG YCITK
HSD17B2 3294 16 SDR9C2 5 2999 387 GGDCGLG YGSSK
HSD11B2 3291 SDROC3 405 GCDSGFG YGTSK
Homo sapiens DHRS9 10170 2 SDR9C4 319 YTPSK
RDH5 5959 SDROC5 317
HSD17B6 8630 12 SDR9C6 4 212 GCDSGFG YCVSK
SDROC7 121214 SDR9C7 313
RDH16 8608 SDRIC8 317 YCISK
Ciona intestinalis LOC100175276 100175276 - SDR9-1C2 5 2222 383 GCDIPNSYG YSASK
strongylocentrotus LOC581727 581727 B SDR9-1C2 | 6 |[21212 327 GCDTGFG YCESK
purpuratus
dhs-20 17959 v SDR9-1C2 5 1012 342 GCDTGFG YVVSK
Caenorhabditis elegans drd-5 186315 X SDR9-1C4 7 200112 331 GCDSGFG YCVSK
LOC101862944 101862944 - SDR9-1C2 7 212222 394 GCDSGFG YSMSK
Aplysia californica LOC101861767 | 101861767 | - SDR9-1C5 5 [1212 322 GCDTGEG YCTSK

Table S28. Genetic and molecular data of the invertebrate orthologs of the human SDRO9C family variants. The atypical structure consensus
of Ciona intestinalis is highlighted in turquoise. For further details see Table S27.



) Gene Gene Variant [Exons Phase aa Structure | Catalysis

Species symbol ID Chr symbol n. formula n. consensus | consensus
, FAR1 84188 11 SDR10E1L YIYTK
Homo sapiens FARD 55711 12 [ SDR1OE2 11 0110012101 515 GATGFLG YTYTR
Ciona intestinalis LOC100177355 100177355 12 SDR10-1E1| 12 0121022110 584 GATGFIG YTLTK
LOC100179698 100179698 12 SDR10-2E1| 12 00121022110 573 GGTGFLG YTLTK
Strongylocentrotus purpuratus | LOC584999 584999 - SDR10-1E1| 11 0010010012 644 GATGFIG YTETK
Drosophila melanogaster CG5065 36860 2R SDR10-1E1 9 00000021 625 GGTGEFMG YTETK
Anopheles gambiae AgaP AGAP002279 | 1269279 2R SDR10-1E1 4 111 543 GATGFMG YAYTK
Apis mellifera FAR1 551233 - SDR10-1E1 5 0011 516 GGTGEMG YTFTK
Caenorhabditis elegans fard-1 180582 X SDR10-1E1| 11 0000010111 536 GGTGFLG YTLTK
Aplysia californica 1L0C101853321 101853321 - SDR10-1E1| 10 001221101 671 GGTGEVG YTYTK

Table S29. Genetic and molecular data of the invertebrate orthologs of the human SDR10E family variants. For further details see Table

S27.

, Gene Gene Variant Exons Phase aa Structure |Catalysis

Species Symbol ID Chr symbol n. formula n. consensus | consensus
HSD3B1 3283 1 SDR11E1 3 22 375 GAGGFLG YPHSK
Homo sapiens HSD3B2 3284 SDR11E2 372 GAGGLLG YPYSK
HSD3B7 80270 16 | SDR11E3 6 22102 369 GGCGFLG YPCSK
Strongylocentrotus purpuratus | LOC592634 592634 - SDR11-1E1 3 22 366 GASGFLG YATTK
Drosophila arizonae LOC108612818 | 108612818 4 SDR11-1E1 3 22 380 GGSGFLG YSSSK
Caenorhabditis briggsae CBG02636 8572428 IT | SDR11-1E1 7 221000 357 GGAGLVG YPRNY

Table S30. Genetic and molecular data of the invertebrate orthologs of the human SDR11E family variants. For further details see Table
S27. The atypical tyrosine (Y) of the Caenorhabditis briggsae is highlighted in turquoise.

, Gene Gene Variant Exons Phase aa Structure | Catalysis

Species Symbol ID Chr symbol n. formula n. consensus | consensus
. HSD17B12 51144 11 SDR12C1 11 12022001000 312 GSTDGIG YSATK
Homo sapiens HSD17B3 3293 9 SDR12C2 310 GAGDGIG YSASK
HSDL1 83693 16 SDR12C3 4 100 330 GATDGIG FSASK
LOC100179389 100179389 14 SDR12-1C1 6 21100 335 GCSSGIG YSSTK
Ciona intestinalis 10C100176329 100176329 3 SDR12-2C1 7 202000 310 GCTSGIG YGATK
LOC583990 583990 - SDR12-1C1 7 222000 356 GSTDGIG YSACK
Strongylocentrotus purpuratus LOC574750 574750 - SDR12-2C1 7 001000 242 GASEGIG YAGTK
Drosophila arizonae LOC108610536 108610536 3 SDR12-1C1 5 2220 335 GATDGIG YAASK
Drosophila ananassae Dana\GF21190 6503875 - SDR12-1C1 5 2020 318 GSTDGIG YSSTK
AgaP AGAP004532 1274678 2R SDR12-1C1 4 202 329 GATDGIG YAASK
Anopheles gambiae AgaP_AGAP008570 1275433 3R SDR12-2cC1 4 220 330 GSTDGIG YAATK




AgaP_AGAP007879 4578212 3R SDR12-3C1 3 22 316 GASDGIG YAASK
Apis mellifera LOC410227 410227 - SDR12-1C1 5 1220 359 GSTDGIG YSATK
Caenorhabditis elegans let-767 175895 IIT | SDR12-1C1 5 2200 337 GATDGIG YSATK
Caenorhabditis remanei CRE 05435 09824494 - SDR12-1C1 4 200 215 GATDGIG YSASK
LOC101847547 101847547 - SDR12-1C1 9 20200000 315 GCTDGIG YSGTK
Aplysia californica LOC101853549 101853549 - SDR12-2C1 6 22200 361 GSSEGIG YSATK

Table S31. Genetic and molecular data of the invertebrate orthologs of the human SDR12C family variants. The atypical phenylalanine (F)

of the human catalysis consensus is highlighted in turquoise. For further details see Tables S27 and Consensuses in Online Resources 1.

) Gene Gene Variant Exons Phase aa Structure | Catalysis
Species Symbol ID Chr symbol n. formula n. consensus | consensus
SDR16C1 9249 1 SDR16C1 6 00011 302 GGGRGIG YCTSK
SDR16C2 51170 SDR16C2
Homo sapiens SDR16C3 345275 * [spriec3 7| 000111 300 CAGHGIE TESSK
SDR16C4 157506 g SDR16C4 6 20011 341 GAGSGLG YCASK
SDR16C5 195814 SDR16C5 00211 309
Ciona intestinalis LOC100185899 100185899 - SDR16-1C1 7 000111 304 GAGSGIG YCASK
LOC755823 755823 - SDR16-1C1 5 2011 311 GAGSGIG YCMSK
Strongylocentrotus purpuratus LOC581999 581999 - SDR16-1C2 4 101 311 GGGMGIG YCASK
LOC589689 589689 - SDR16-1C3 5 2011 334 GAGSGIG YCMSK
Drosophila melanogaster CG9265 35369 2L | SDR16-1C1 8 1200011 399 GGGNGLG YCASK
Anopheles gambiae AgaP AGAP010232 1279655 3R | SDR16-1C1 8 0200011 298 GGGGGLG YCSSK
Apis mellifera LOC552689 552689 - SDR16-1C1 7 220011 326 GGAGGIG YSATK
dhs-4 172810 I SDR16-1C1 7 020011 305 GAGNGLG YSSTK
Caenorhabditis elegans dhs-3 172603 I SDR16-1C2 7 202001 307 GSGSGLG YCASK
dhs-19 179578 \ SDR16-1C3 4 201 307 GSGSGIG YCASK
Aplysia californica LOC101846838 101846838 - SDR16-1C1 6 00111 309 GAGSGIG YCASK
LOC101853580 101853580 - SDR16-1C2 6 10111 315 GAGSGMG YSASK

Table S33.

Table S32. Genetic and molecular data of the invertebrate orthologs of the human SDR16C family variants. For further details see Table
s27.
. Gene Gene Variant |Exons| Phase aa Structure Catalysis
Species Chr

symbol ID symbol n. formula n. consensus Consensus
, CBR1 873 SDR21C1 GGNKGIG YGVTK
Homo sapiens CBR3 874 21 I'sprz1cz 322 277 GANRGIG YGVSK
Ciona intestinalis LOC100182286 100182286 - |SDR21-1C1| 1 - 275 GSNRGLG YGVSK
Strongylocentrotus purpuratus | LOC755162 755162 - | SDR21-1C1| 6 00110 278 GANKGIG YGVSK
Megachile rotundata LOC100877141 100877141 - SDR21-1C1 4 201 276 GGNKGIG YVASK
Aplysia californica LOC101846277 101846277 - |SDR21-1C2| 8 0201102 281 GSNKGIG YGISK

s27.

Genetic and molecular data of the invertebrate orthologs of the human SDR21C family variants.

For further details see Table



, Gene Gene Variant [Exons Phase aa Structure | Catalysis
Species symbol ID Chr symbol n. formula n. consensus | consensus
, DHRS2 10202 SDR25C1 280 GSTSGIG

Homo sapiens DHRS4 10901 14 spr2sce 8 | 1001001 oog T astpcic FNVSE
Strongylocentrotus purpuratus | LOC764565 764565 - SDR25-1C1 6 00010 278 ASTEGIG YSVSK
Drosophila melanogaster CG10672 38598 3L SDR25-1C1 3 10 317 ASTDGIG YSVSK
Apis mellifera DHRS4 412304 - SDR25-1C1 5 1000 272 ASTQGIG YSISK
Caenorhabditis elegans dhrs-4 179772 \Y SDR25-1C1 3 100 260 AATKGIG YGVTK
Aplysia californica LOC101862311 101862311 - SDR25-1C1 8 2000100 253 ASTDGIG YSLTK

(N)

of

Table S34. Genetic and molecular data of the invertebrate orthologs of the human SDR25C family variants. For further details see Table
S27 and Consensuses in Online Resources 1.
Species Gene Gene Chr Variant Exons Phase aa Structure [Catalysis
symbol ID symbol n. formula n. consensus [Consensus
. SDR26C1 3290 1 SDR26C1 6 20222 292 GASKGIG YSASK
Homo sapiens
SDR26C2 374875 19 |SDR26C2 7 202022 315 GANAGVG YSAAK
. . . . LOC100176102 100176102 7 SDR26-1C2 8 2021212 292 GASQNIG YGATK
Ciona intestinalis
LOC100179203 100179203 9 SDR26-1C4 6 20222 287 GASSGIG YTTTK
Strongylocentrotus purpuratus | LOC580541 580541 - SDR26-1C1 7 200001 348 GASSGIG YCASK
Table S35. Genetic and molecular data of the invertebrate orthologs of the human SDR26C family variants. The atypical asparagine
Ciona intestinalis structure consensus is highlighted in turquoise. For further details see Table S27.
) Gene Gene Variant |Exons| Phase aa Structure |Catalysis
Species symbol ID Chr symbol n. formula n. consensus |Consensus
Homo sapiens HSD17B1 3292 17 |SDR28C1 6 22210 328 CCSSGIG YCASK
RDHS8 50700 19 | SDR28C2 331 YAASK
Ciona intestinalis LOC100176396 100176396 1 |SDR28-1C2| 8 2221001 389 GCDSGFG YGITK
LOC762727 762727 - | SDR28-1C1l| 4 221 266 GCSTGIG YNASK
Strongylocentrotus purpuratus | LOC592953 592953 - SDR28-1C2 5 2210 283 GCSTGIG YNASK
LOC577205 577205 - | SDR28-1C3| 4 210 291 GCSTGIG YSASK
Aplysia californica LOC101854946 101854946 - | SDR28-1C1l| 5 0200 322 GASSGIG YTGSK
Table S36. Genetic and molecular data of the invertebrate orthologs of the human SDR28C family variants. For further

s27.

details see Table



. Gene Gene Variant Exons Phase aa Structure |Catalysis
Speciles symbol ID Chr symbol n. formula n. consensus |consensus
DHRS7B 25979 SDR32C1 6 120222 325 GATSGLG

Homo sapiens DHRS7C 201140 17 I'spr3zcz 11| 20222 312 BAISGLG TARSK
Ciona intestinalis LOC104266214 104266214 11 |SDR32C-1C2 7 200220 256 GASSGIG YSMTK
Strongylocentrotus purpuratus | LOC588555 588555 - | SDR32C-1C1 6 22222 314 GASSGVG YSASK
Drosophila busckii LOC108603035 108603035 3R |SDR32C-1C1 5 0022 326 GASSGLG YSASK
Anopheles gambiae DHRS7 ANOGA 1276215 2L | SDR32C-1C1 4 002 317 GASSGLG YSASK
Apis dorsata LOC102677319 102677319 - | SDR32C-1C1 6 00212 317 GASSGLG YAASK
Helobdella robusta TEZ}SEERAFT_ 20213175 - SDR32C-1C1 6 22122 306 GASSGIG YSASK
Aplysia californica L0C101858248 101858248 - | SDR32C-1C1 6 20222 312 GASSGLG YAASK

Table S37.

Resources 1.

Genetic and molecular data of the invertebrate orthologs of the human SDR32C family variants.
Ciona intestinalis structure consensus is highlighted in turquoise.

The atypical aspartate

(N)

For further details see Table S27 and Consensuses in Online

, Gene Gene Variant Exons Phase aa | Structure |Catalysis

Speciles symbol ID Chr symbol N. formula n. consensus | consensus
Homo Sapiens SDR42E1 93517 16 SDR42E1 2 1 393 GGSGYFG YSRTK

SDR42E2 100288072 SDR42E2 12 0020200020 626 GGGGYLG

Ciona intestinalis LOC100186801 100186801 - SDR42E-1E1 13 100202000202 406 GGCGYFG YSKSK
Strongylocentrotus purpuratus | LOC575739 575739 - SDR42E-1E1 9 02020020 334 - YSRTK
Caenorhabditis elegans hsd-1 189371 I SDR42E-1E1 6 20000 462 GGAGHLA YCESK
hsd-2 191049 X SDR42E-1E2 7 000000 374 GGGGFLG YSASK
Caenorhabditis remanei Cre-hsd-3 9824419 - SDR42E-1E1 6 00000 390 GGAGLLG YSSTK
Aplysia californica LOC101864466 101864466 - SDR42E-1E1 8 2000020 394 GGGGFPG YSKTK

Table

S38.

Genetic and molecular data of the invertebrate orthologs of the human SDR42E family wvariants.
Caenorhabditis elegans structure consensus is highlighted in turquoise.

The atypical
For further details see Table S27.

of

(A) alanine of



Species Variants EZi;ila Splicing-site phases
SDR7C1 [ | | | 2 | | 2 T
SDR7CZ 122221 ] ] ] ] ] T
Homo sapiens SDR7C3 122222 ] g ] B B 2
SDR7C4 0 0
SDR7C5 2022 7l o g |
SDR40C1 120020022 i 2 D 0 2 3] 0 2 B
SDR7C-1C1 | 22212 ] 2 1 '
SDR7C-1C2_| 02021 0 0 2| [
Ciona intestinalis SDR7C-3C2 100022 I I I 2
SDR7C-3C3 | 202021 ] 0 2 0 ) 1
SDR7C-3C4 | 02021 0 2 0 ) [l
S B SDR7C-1C1 | 2221 g
trongytocentrotus SDRIC-1C3 152201 I_ I I
purpuratus SDRIC-2C2 | 222 2] E B
Musca domestica SDR7C-1C3 10102 r 0 1 0 r
Brugia malayi SDR7C-1C1 | 2022001 2 [} g 2 0 0 T
Aplysia SDR7C-1C2 | 212222 2] 1 2 2 |2 2
californica SDR7C-1C3 | 122221 1 2 g 2 B I

Table S3%9a. Splicing site organization of the human SDR7C family, of the SDR40C1l variants, and of their respective invertebrate
orthologs. The phase type symbols are aligned according to the sequence of their relative splicing sites. Phase symbols, in a same
column and highlighted in green or pink, mark the orthologous splicing sites. Note, this figure is identical to Table S2a in the main

text.
Species Variants % identity
SDR7C1 SDR7C2 SDR7C3 SDR7C4 SDR7C5H SDR40C1
SDR7C2 71.66
Homo SDR7C3 49.20 48.89
sapiens SDR7C4 45.31 46.75 48.72
SDR7C5H 45.87 47.21 42.01 45.39
SDR40C1 30.20 31.00 28.05 28.72 26.33
SDR7C-1C1 37.26 38.78 34.46 36.31 35.62 26.40
Ciona SDR7C-1C2 46.05 48.11 47.68 46.08 36.79 24.64
SDR7C-3C2 26.00 27.48 25.25 26.51 25.83 54.57
SDR7C-3C3 36.69 35.48 33.02 32.57 34.50 25.33
SDR7C-3C4 46.25 46.93 44.73 46.91 39.54 23.67
SDR7C-1C1 54.12 53.76 53.36 50.53 44.04 30.71
Strongylocentrotus | SDR7C-1C3 47.17 47.78 59.09 48.90 40.30 29.61
SDR7C-2C2 42 .49 42.77 42.86 42 .44 45.02 27.63
Musca domestica SDR7C-1C3 49.37 51.91 53.92 47.78 44.52 31.25
Brugia malayi SDR7C-1C1 36.77 39.48 38.54 41.40 33.66 27.67
Aplysia SDR7C-1C2 39.81 41.04 41.38 36.86 33.13 29.24
californica SDR7C-1C3 49.05 46.47 52.05 47.34 40.26 28.57

Table S39b. Percent identity values of the human SDR7C family, of the SDR40C1l variants and of their invertebrate orthologs. Note, this
figure is identical to Table S2b in the main text.



Species Variants i};irsnila Splicing-site phases
SDRIC1 10022 1 0 0 2
SDROC2 5992 I l
SDROC3
Homo sapiens SDRIC4
SDRIOC5
SDRIC6 212
SDR9C7
SDRIC38
Ciona intestinalis SDR9-1C2 2222 | 2] |2
Strongylocentrotus purpuratus SDR9-1C2 21212 2 1
g SDR9-1C2 1012 1 0
Caenorhabditis elegans SDR9-1Ca 500112 > 0 0 7
, , , SDR9-1C2 212222 | 1 l 2
Aplysia californica SDRO-1CS 1512 1 —I [

Table S40a. Splicing site organization of the human SDROC family variants and of their invertebrate orthologs. For further details see

Table S39a.
Species Variants % identity
SDROC1 SDROC2 SDROC3 SDR9C4 SDRIC5 SDROC6 SDROC7 SDRIC8

SDRIC2 31.50
SDRIC3 31.29 38.54
SDR9C4 36.33 30.57 30.03

Homo sapiens SDRIC5 35.12 29.17 30.87 43.63
SDRIC6 38.67 31.09 31.83 44.90 49.37
SDRIC7 36.36 32.47 30.29 44.19 47.76 50.80
SDRIC8 37.67 32.05 32.48 46.18 51.58 66.25 51.76

Ciona intestinalis SDR9-1C2 34.63 32.66 31.21 28.28 29.31 35.07 31.94 32.99

Strongylocentrotus purpuratus SDR9-1C2 35.76 31.76 28.62 43.65 41.37 43.32 40.92 46.25
SDR9-1C2 35.14 26.67 29.13 34.17 34.91 37.54 34.82 37.54
SDR9-1C4 32.03 27.73 26.17 34.82 33.33 35.37 35.50 36.01
SDR9-1C2 35.89 31.72 32.89 34.50 34.41 34.08 33.88 33.12
SDR9-1C5 34.54 30.89 27.16 34.49 36.59 39.12 38.98 39.43

Caenorhabditis elegans

Aplysia californica

Table S40b. Percent identity values of the human SDRIC family variants and of their invertebrate orthologs.



. Ph
Species Variants foi;ila Splicing-site phase
, SDR10E1
H. sapiens SDRLOE?Z 0110012101 I I [] [] [[I
, , . . SDR10-1E1 0121022110 1 1

Ciona intestinalis

SDR10-2E1 00121022110 0 1 1
Strongylocentrotus

SDR10-1E1 0010010012 0 1 1
ourpuratus 8 | 0@ 1|2 2o e
Drosophila melanogaster SDR10-1E1 00000021 0 0 0 2
Anopheles gambiae SDR10-1E1 111 1
Apis mellifera SDR10-1E1 0011
Caenorhabditis elegans SDR10-1E1 0000010111 0 0 0 I_ 0 I_
Aplysia californica SDR10-1E1 | 001221101 ) | ) 2 11 [\]

Table S4la. Splicing site

Table S41b.

Table S42a. Splicing site organization of the human SDR11E family variants and of their invertebrate orthologs.

organization of the human SDR10OE family variants and of their invertebrate orthologs.

Table S39a.
Species Variants 5 ldentity

SDR10E1 | SDR10E2

Homo sapiens SDR10E2 59.03
SDR10-1E1 37.74 34.63
Ciona intestinalis SDR10-2E1 35.58 34.36
Strongylocentrotus purpuratus SDR10-1E1 52.72 47.47
Drosophila melanogaster SDR10-1E1 38.82 38.43
Anopheles gambiae SDR10-1E1 36.65 36.06
Caenorhabditis elegans SDR10-1E1 38.13 34.05
Apis mellifera SDR10-1E1 38.58 39.17
Aplysia californica SDR10-1E1 53.79 48.54

) . Phase L .
Species Variants formula Splicing site phases

SDR11E1 29

Homo sapiens SDR11E2
SDR11E3 22102 1 0 |

Strongylocentrotus purpuratus SDR11-1E1 | 22

Musca domestica SDR11-1E1 | 222 I

Caenorhabditis briggsae SDR11-1E1 | 221000 0

Table S39a.

For further details see

Percent identity wvalues of the human SDR10E family variants and of their invertebrate orthologs.

For further details see



Species Variants % identity
SDR11E1l | SDR11E2 SDR11E3
Homo sapiens SDR11E2 93.55
SDR11E3 38.40 39.00
Strongylocentrotus purpuratus SDR11-1E1 32.03 32.87 33.98
Musca domestica SDR11-1E1 26.98 26.85 26.04
Caenorhabditis briggsae SDR11-1E1 18.21 19.10 19.52

Table S42b. Percent identity values of the human SDR11E family variants and of their invertebrate orthologs.

: . Phase L
Species Variants formula Splicing-site phases
SDR12CL 2022001000 i i |l | i [N i i B
Homo sapiens SDR12C2 I I I:] I I 1 I I E
SDR12C3 100 1
Ciona intestinalis SDR12C-1C1) 21100 2 ! I I_-
SDR12C-2C1| 202000 | [} | [°] 0
Strongylocentrotus SDR12C-1C1| 222000 I l::] I I IE
purpuratus SDR12C-2C1| 001000 0 0 0
Drosophila arizonae SDR12C-1C1| 2220 :l
Drosophila ananassae SDR12C-1C1| 2020 I I
SDR12C-1c1 | 202
Anopheles gambiae SDR12C-2C1 | 220 I I 0
SDR12C-3cC1 | 22 | | | |
Apis mellifera SDR12C-1C1][ 1220 | 0
Caenorhabditis elegans| SDR12C-1C1| 2200
Caenorhabditis remanei| SDR12C-1C1| 200
Aplysia californica SDR12C-1C1| 20200000 ) | ) o] [}
SDR12C-2C1]| 22200 | BB 7] 7] 0]

Table S43a.

Splicing site organization of

the human SDR12C family variants and of their invertebrate orthologs.
Table S39a.

For further details see



Species Variants % identity
SDR12C1 | SDR12C2 | SDR12C3
Homo sapiens SDR12C2 40.47
SDR12C3 41.02 34.25
Ciona intestinalis SDR12C-1C1 35.84 32.42 41.19
SDR12C-2C1 37.67 33.33 34.14
SDR12C-1C1 41.89 35.71 49.54
Strongylocentrotus purpuratus
SDR12C-2C1 27.23 27.43 19.67
Drosophila arizonae SDR12C-1C1 37.79 32.55 39.56
Drosophila ananassae SDR12C-1C1 46.86 38.93 38.74
SDR12C-1C1 44 .33 34.68 39.00
Anopheles gambiae SDR12C-2cC1 37.25 29.67 39.03
SDR12C-3C1 31.97 30.54 37.00
Apis mellifera SDR12C-1C1 37.75 33.78 42.86
Caenorhabditis elegans SDR12C-1C1 39.46 31.44 32.48
Caenorhabditis remanei SDR12C-1C1 35.40 34.01 34.01
Aplysia californica SDR12C-1C1 45.54 36.33 38.13
SDR12C-2C1 33.00 27.27 41.51
Table S43b. Percent identity values of the human SDR12C family variants and of their invertebrate orthologs.
Species Variants Phase Splicing-site phases
formula
SDR16C1 00011 0 0
SDR16C2 0
Homo sapiens SDR16C3 000111 0 I I
SDR16C4 20011 2
SDR16C5 00211 0
Ciona intestinalis SDR16-1C1 | 000111 ) [
Strongylocentrotus SDR16-1C1 2011 2
purpuratus SDR16-1C2 101 1
SDR16-1C3 2011 1
Drosophila melanogaster | SDR16-1C1 1200011 2 0 0
Anopheles gambiae SDR16-1C1 0200011 2 0 0
Apis mellifera SDR16-1C1 220011 2 2 0
SDR16-1C1 020011 0 2 0 1
Caenorhabditis elegans SDR16-1C2 202001 0 2 0
SDR16-1C3 201 2
Aplysia californica SDR16-1C1 00111 I L IE
SDR16-1C2 [ 10111 1 |

Table S44a.
S39a.

Splicing site organization of the human SDR16C family variants and of their invertebrate orthologs.

For further details see Table



Table S45a.

Table S44Db.

Table S45Db.

Species Variants % Identity
SDR16C1 | SDR16C2 SDR16C3 | SDR16C4 SDR16C5
SDR16C2 33.67
Homo sapiens SDR16C3 32.31 63.67
SDR16C4 36.45 40.67 39.67
SDR16C5 34.67 41.95 40.27 45.25
Ciona intestinalis SDR16-1C1 37.92 42.42 41.08 42.05 48.84
SDR16-1C1 37.67 40.13 38.13 42.95 40.98
Strongylocentrotus purpuratus | SDR16-1C2 33.22 37.46 37.79 38.16 43.97
SDR16-1C3 38.67 38.80 38.46 42.54 41.18
Drosophila melanogaster SDR16-1C1 32.20 38.72 36.36 35.41 38.54
Apis mellifera SDR16-1C1 34.14 40.48 39.46 37.05 38.85
Anophele gambiae SDR16-1C1 33.22 41.52 37.02 35.40 42.07
SDR16-1C1 30.20 35.71 35.71 36.54 38.46
Caenorhabditis elegans SDR16-1C2 37.16 40.68 40.34 43.67 47.68
SDR16-1C3 35.35 39.32 35.93 40.33 48.18
Percent identity wvalues of the human SDR16C family variants and of their invertebrate orthologs.
, Variants Phase .
Species formula Splicing-site phases
, SDR21C1 2 2
Homo sapiens SDR21C2 22 > >
Ciona intestinalis SDR21C-1C1 - No splicing sites
Strongylocentrotus purpuratus SDR21C-1C1 00110 0 0 1 1 0
Megachile rotundata SDR21C-1C1 201 2 0 1
Aplysia californica SDR21C-1C2 0201102 0|2 0 1 1 0] 2

Splicing site organization of the human SDR21C family variants and of

their invertebrate orthologs.

Table S39a.

Specie Variants % identity

, SDR21C1 SDR21C2
Homo sapiens

SDR21C2 71.84

Ciona intestinalis SDR21C-1C1 55.64 49.45
Strongylocentrotus purpuratus | SDR21C-1C1 46.01 44.20
Megachile rotundata SDR21C-1C1 48.16 45.96
Aplysia californica SDR21C-1C2 50.91 48.73

For further details see

Percent identity wvalues of the human SDR21C family variants and of their invertebrate orthologs.



Table S46a.

Table S47a.

. . Phase - s
Species Variants formula Splicing-site phases
, SDR25C1 1
Homo sapiens
’ sbRzscz | 100100 i e
Strongylocentrotus purpuratus SDR25-1C1 00010 __I 0 I I _l
Drosophila melanogaster SDR25-1C1 10
Apis mellifera SDR25-1C1 1000
Caenorhabditis elegans SDR25-1C1 100
Aplysia californica SDR25-1C1 | 2000100 2 o] P I || |

Splicing site organization of the human SDR25C family wvariants and of their invertebrate orthologs.
Table S39a.
Species Variants % Identity
, SDR25C1 | SDR25C2
Homo sapiens
SDR25C2 59.78
Strongylocentrotus purpuratus SDR25-1C1 47.97 56.12
Drosophila melanogaster SDR25-1C1 46.59 49.46
Apis mellifera SDR25-1C1 44.15 43.38
Caenorhabditis elegans SDR25-1C1 40.55 46.09
Aplysia californica SDR25-1C1 49.80 56.92
Table S46b. Percent identity values of the human SDR25C family variants and of their

For further details see

invertebrate orthologs.

s , Variant Phase
pecies ariants formula Splicing-site phases
, SDR26C1 20222 2
Homo sapiens
SDR26C2 202022 0 2
. , . . SDR26-1C2 2021212 1 1|2
Ciona intestinalis
SDR26-1C4 20222 2
Strongylocentrotus purpuratus | SDR26-1C1 200001 0 0 0 0 1

Splicing site organization of the human SDR26C family variants and of their invertebrate orthologs.
Table S39a.

For further details see



Table S48a.

Species Variants % identity
, SDR26C1 | SDR26C2
Homo sapiens
SDR26C2 41.22
. , . , SDR26-1C2 32.37 34.41
Ciona intestinalis
SDR26-1C4 28.62 28.26
Strongylocentrotus purpuratus | SDR26-1C1 24.10 25.08

Table S47b. Percent identity values of the human SDR26C family variants and of their invertebrate orthologs.

Species Variants Phase Splicing-site phases

P formula p g p

Homo sapiens SDR28CL 22210
SDR28C2

Ciona intestinalis SDR28-1C2 2221001 2 I 2 1 0 1
SDR28-1C1 | 221 | | | |

Strongylocentrotus purpuratus SDR28-1C2 2210 I
SDR28-1C3 210

Aplysia californica SDR28-1C1 0200 0 I 0

Table S48Db.

Splicing site organization of the human SDR28C family variants and of their invertebrate orthologs.

Table S39a.
Species Variants % identity
. SDR28C1 | SDR28C2
Homo sapiens
SDR28C2 44.59
Ciona intestinalis SDR28-1C2 25.91 23.71
SDR28-1C1 42.53 47.71
Strongylocentrotus purpuratus | SDR28-1C2 39.21 44.80
SDR28-1C3 35.31 40.42
Aplysia californica SDR28-1C1 27.76 26.95

Percent identity values of the human SDR28C

family variants and of their

For further details see

invertebrate orthologs.



Table S49a.

Species Variants igiiila Splicing-site phases
SDR32C1 [120222 |1 )
Homo sapiens SDR32C2 20222 0
Ciona intestinalis SDR32-1C2[200220 2 ) 0 0
Strongylocentrotus purpuratus | SDR32-1Cl|22222 I 2 I
Drosophila busckii SDR32-1C1[0022 0 )
Anopheles gambiae SDR32-1C1|002 0 0
Apis dorsata SDR32-1C1| 00212 0 0 I 1
Helobdella robusta SDR32-1C1|22122 1
Aplysia californica SDR32-1C1[20222 0 |

Splicing site organization of the human SDR32C family variants and of their invertebrate orthologs. For further details see
Table S39a.
Species Variants % Identity
Homo saviens SDR32C1 | SDR32C2
P SDR32C2 43.19
Ciona intestinalis SDR32-1C2 26.36 24.58
Strongylocentrotus purpuratus SDR32-1C1 46.43 33.66
Drosophila busckii SDR32-1C1 43.49 32.35
Anopheles gambiae SDR32-1C1 47.08 30.69
Apis dorsata SDR32-1C1 44.81 30.26
Helobdella robusta SDR32-1C1 43.34 31.67
Aplysia californica SDR32-1C1 45.90 37.09
Table S49b. Percent identity values of the human SDR32C family variants and of their invertebrate orthologs.
Species Variants Phase Splicing-site phases
formula
H on SDR42E1 1 1
omo saprens SDR42E2 0020200020 O B B B B @ ® 0 2] ©
Ciona intestinalis SDR42-1E1 100202000202 1 7] [°] 2
Strongylocentrotus purpuratus SDR42-1E1 02020020
L SDR42-1E1 20000 2 0
Caenorhabditis elegans SDRA2—2E1L 000000 IE 0
Caenorhabditis remaneil SDR42-1E2 00000 0
Aplysia californica SDR42-1E1 2000020 | ) Bl B| ©

Table S50a.

Splicing site organization

of the human SDR42E family variants and of their invertebrate orthologs.

Table S39a.

For further details see



Species Variants % identity

, SDR42E1 SDR42E2

Homo sapiens

47.18

Ciona intestinalis SDR42-1E1 41.58 40.69
Strongylocentrotus purpuratus | SDR42-1E1l 49.55 43.88
Caenorhabditis elegans SDRAZ-1E1 27.01 27.54
SDR42-2E1 24.72 29.46
Caenorhabditis remanei SDR42-1E2 28.33 31.58
Aplysia californica SDR42-1E1 48.97 39.69

Table S50b. Percent identity values of the human SDR42E family variants and of their invertebrate orthologs. Note, this figure is
identical to Table S4b in the main text.





