
T GGT T CC T CT T CA T CT T CT GCT T CA T T GT GC CT C T CT CCC T CA T CT GCT T CT CCT ACA CT C AGC T GC T GA GGG CCC T GA AAGCT GT T G- -604 hOPN1SW_NM001708.2-CODE.seq
AT T GT CC T CA T GG T CA CCT GCT GCA T CA CCC CAC T CA GCA T CA T CGT GC T CT GCT ACC T CC AAGT GT GGC T GG CCA T CC GA GCGG T GG - -661 hOPN1MW_NM000513-CODE.seq
AT T GT CC T CA T GG T CA CCT GCT GCA T CA T CC CAC T CGCT A T CA T CA T GC T CT GCT ACC T CC AAGT GT GGC T GG CCA T CC GA GCGG T GG - -661 hOPN1LW_NM020061-CODE.seq
AT CT ACA T GT T CGT GG T CC ACT T CA CCA T CC CCA T GA T T A T CA T CT T T T T CT GCT AT GGGC AGC T CGT CT T CA CCGT CA AGG AGG CCG- -613 hOPN2_NM000539-CODE.seq
CT T T T CT T AT T T C T T GGCT GCC T GG T GG T GC CCC T GG GT GT CA T AGCCC AT T GCT AT GGCC AT A T T C T AT AT T CCA T T C GA A T GC T T C - -610 hOPN3 NM_014322_CODE.seq
AT GC T T C T CT GCT GCT T CGT GT T CT T CC T CC CT C T GC T T A T CA T CA T CT ACT GCT ACA T CT T CA T CT T CA GGG CCA T CC GGG AGA CAGGA709 hOPN4 NM_033282_CODE.seq
CT GA ACA T CC T CT T CT T CT GCC T CT T GC T CC CAA CGG CT GT GA T CGT GT T CT CCT ACGT AA AGA T CA T T GCCA AGG T T A AGT CCT CT T CC601 hOPN5 NM_181744_CODE.seq

- - - - - - - - - C AGC T C- - - - - - - - - - - - - - - A GCA GCA G- GAGT C- - - - - AGC T AC GA C CCA GA A GGC T GA ACGGG- - - - AGG T GA GCC GC692 hOPN1SW_NM001708.2-CODE.seq
- - - - - - - - - C AAA GC- - - - - - - - - - - - - - - A GCA GA A A- GAGT C- - - - - T GA AT C CAC CCA GA A GGC AGA GA A GG- - - - AAGT GA CGC GC749 hOPN1MW_NM000513-CODE.seq
- - - - - - - - - C AAA GC- - - - - - - - - - - - - - - A GCA GA A A- GAGT C- - - - - T GA AT C CAC CCA GA A GGC AGA GA A GG- - - - AAGT GA CGC GC749 hOPN1LW_NM020061-CODE.seq
- - - - - - - - - C T GC CC- - - - - - - - - - - - - - - A GCA GCA G- GAGT C- - - - - AGC CAC CAC ACA GA A GGC AGA GA A GG- - - - AGG T CA CCC GC701 hOPN2_NM000539-CODE.seq
- - - G- - - - - T T GT GT - - - - - - - - - - GGA AGA T CT T CA GA C AAT T CA AGT GA T CAA GA T T T T AAA AT A T GA AAA GA - - - - AAC T GG CCA AA698 hOPN3 NM_014322_CODE.seq
CGGG CT C T CC AGA CCT T CGGGG CCT GCA AGG GCA AT GGCGAGT CCC T GT GGC AGC GGC AGC GGC T GC AGA GCGAGT GCA AGA T GG CCA AG799 hOPN4 NM_033282_CODE.seq
AAAGAAG- - T AGC T CA T T - - - - - - T C- - - - GACA GT C G- GAT C C- - - - - - AT AGC AGC CAT G- - T GC T GG AAA T G- - - A AAC T GA CAA AG691 hOPN5 NM_181744_CODE.seq

AT GG T GG T T GT GA T GG T AGGA T CCT T CT GT GT CT GCT ACGT GC CCT ACGCGG CCT T CGCCA T GT ACA T GG T CA ACA ACC GT A ACC AT GGG748 hOPN1SW_NM001708.2-CODE.seq
AT GG T GG T GG T GA T GG T CC T GG CAT T CT GCT T CT GCT GGG GA C CAT ACGCCT T CT T CGCAT GCT T T GCT GCT GCCA ACC CT GGCT ACC CC805 hOPN1MW_NM000513-CODE.seq
AT GG T GG T GG T GA T GA T CT T T GCGT ACT GCGT CT GCT GGG GA C CCT ACA CCT T CT T CGCAT GCT T T GCT GCT GCCA ACC CT GGT T ACGCC805 hOPN1LW_NM020061-CODE.seq
AT GG T CA T CA T CA T GG T CA T CGCT T T CC T GA T CT GCT GGG T GC CCT ACGCCA GCGT GG CAT T CT ACA T CT T CA CCC ACC AGG GCT CCA AC757 hOPN2_NM000539-CODE.seq
AT GT GCT T T T T AA T GA T AT T CA CCT T CC T GG T CT GT T GGA T GC CT T AT A T CGT GA T CT GCT T CT T GG T GG T T A AT GGT C AT GGT C ACC T G766 hOPN3 NM_014322_CODE.seq
AT CA T GC T GC T GG T CA T CC T CC T CT T CGT GC T CT CCT GGG CT C CCT AT T CCGCT GT GG CCC T GG T GG CCT T T GCT GGGT ACGCAC ACGT C889 hOPN4 NM_033282_CODE.seq
GT AGCGA T GT T GA T T T GT GCT GGA T T CC T GA T T GCCT GGA T T C CT T AT GCAGT GG T GT CT GT GT GGT CAGCT T T T GGA A GGC CAGACT CC757 hOPN5 NM_181744_CODE.seq

CT GG ACT T AC GGC T T GT CA CCA T T C CT T CAT T CT T CT CCA AGA GT GCT T GCA T CT ACA AT C CCA T CA T CT ACT GCT T CA T GA AT A AGC AG838 hOPN1SW_NM001708.2-CODE.seq
T T CC ACC CT T T GA T GG CT GCCC T GC CGG CCT T CT T T GCCA AAA GT GCCA CT A T CT ACA ACC CCGT T A T CT AT GT CT T T A T GA ACC GGC AG895 hOPN1MW_NM000513-CODE.seq
T T CC ACC CT T T GA T GG CT GCCC T GC CGG CCT ACT T T GCCA AAA GT GCCA CT A T CT ACA ACC CCGT T A T CT AT GT CT T T A T GA ACC GGC AG895 hOPN1LW_NM020061-CODE.seq
T T CGGT C CCA T CT T CA T GA CCA T CC CAGCGT T CT T T GCCA AGA GCGCCGCCA T CT ACA ACC CT GT CA T CT AT A T CA T GA T GA ACA AGC AG847 hOPN2_NM000539-CODE.seq
GT CA CT C CAA CAA T AT CT A T T GT T T CGT ACC T CT T T GCT A AAT CGA ACA CT GT AT ACA AT C CAGT GA T T T AT GT CT T CA T GA T CA GA A AG856 hOPN3 NM_014322_CODE.seq
CT GA CAC CCT ACA T GA GCT CGG T GC CAGCCGT CA T CGCCA AGG CCT CT GCAA T CC ACA ACC CCA T CA T T T ACGCCA T CA CCC ACC CCA AG979 hOPN4 NM_033282_CODE.seq
AT T C CCA T AC AGC T CT CT GT GG T GC CAA CCC T AC T T GCAA AAT CT GCAGCGA T GT ACA AT C CCA T CA T T T ACC AAGT T A T T GAT T ACA AA847 hOPN5 NM_181744_CODE.seq

T T C- CAA GCT T GC AT - - - - - - C AT GAAGAT GGT GT GT GGG - AA GGC CAT GA C AGA T G- AAT CCGACA CAT GCA GCT CC- - - C AGA AAA CA928 hOPN1SW_NM001708.2-CODE.seq
T T T - CGA AAC T GC AT - - - - - - C T T GCAGCT T T T C GGG AAG- AA GGT - - T GA C - GA T G- GCT CT GAAC T CT CCA GCGCC- - - T CCA AAA CG985 hOPN1MW_NM000513-CODE.seq
T T T - CGA AAC T GC AT - - - - - - C T T GCAGCT T T T C GGG AAG- AA GGT - - T GA C - GA T G- GCT CT GAAC T CT CCA GCGCC- - - T CCA AAA CG985 hOPN1LW_NM020061-CODE.seq
T T C- CGG AAC T GC AT GCT - - - C ACC ACC AT C T GC T GC GGC - AA GA A CCC ACT GGG T G- ACGAT GAGG CCT CT GCT A CCGT GT CCA AGA CG937 hOPN2_NM000539-CODE.seq
T T T C GA A GA T CCC T T T T GC AGC T T C T GT GCC T CC GA C T GC T GA GGT GCC AGA GGC CT GCT A AAGACC T AC CAGCAGCT GGA A GT GAAA T G946 hOPN3 NM_014322_CODE.seq
T AC- AGG GT GGCC AT T GC- - - C CAGCAC CT GCCC T GC CT G- GG GGT GCT GCT GGG T GT AT C ACGCCGGCA CAGT CGCCC CT A CCC CAGCT1069 hOPN4 NM_033282_CODE.seq
T T T GCCT GT T GCC AAA - - - - - C T GG T GG T T T GA A AGC AAC - CA AGA AGA AGT CT C T GG AAGGCT T CA GGC T GC ACA CCGT AA CCA CAGT C937 hOPN5 NM_181744_CODE.seq

GA AGT T T CT A CT GT CT CGT CT A CCC AAGT T GGCC CCA ACT GA                                                 1006 hOPN1SW_NM001708.2-CODE.seq
GA GG T CT CAT CT GT GT CCT CGG T - - - - A T CGCCT GCA - - T GA                                                 1060 hOPN1MW_NM000513-CODE.seq
GA GG T CT CAT CT GT GT CCT CGG T - - - - A T CGCCT GCA - - T GA                                                 1060 hOPN1LW_NM020061-CODE.seq
GA GA CGA GCC AGG T GG CCC CGG CCT AA                                                               1021 hOPN2_NM000539-CODE.seq
CAGA T CA GA C CCA T T GT GA T GT CAC AGA AAGAT GGGG - - A CAGGCC AAA GA A AAA AGT GA C T T T CAA CT C T T C T T C CAT CAT T T T T AT CA1036 hOPN3 NM_014322_CODE.seq
ACCGCT C CAC CCA CCGCT C CAC GCT G- A CCA GCC ACA CCT CCA ACC T CA GCT GGA T CT CCA T AC GGA GGC GCC AGG AGT CCC T GG GCT CG1154 hOPN4 NM_033282_CODE.seq
AGGA AGT CT T CT GCT GT GC T GG A- - AAT T CA T GA AGA GT GGGA AT A A                                           1021 hOPN5 NM_181744_CODE.seq
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Fig. S1. Alignment of the human opsins cDNA surrounding the bases coding for 
the conserved retinal-binding lysine residue (red box).  



10 20 30 40 50 60 70 80

AT GT A CT CGGGGA A CCGCA GCGGCGGCCA CGGCT A CT GGGA CGGCGGCGGGGCCGCGGGCGCT GA GGGGCCGGCGCCGGC opn3_human_pubmed_NM_014322.seq
AT GT A CT CGGGGA A CCGCA GCGGCGGCCA CGGCT A CT GGGA CGGCGGCGGGGCCGCGGGCGCT GA GGGGCCGGCGCCGGC opn3_HEM_splice_variant.seq

90 100 110 120 130 140 150 160

GGGGA CA CT GA GCCCCGCGCCCCT CT T CA GCCCCGGCA CCT A CGA GCGCCT GGCGCT GCT GCT GGGCT CCA T T GGGCT GC opn3_human_pubmed_NM_014322.seq
GGGGA CA CT GA GCCCCGCGCCCCT CT T CA GCCCCGGCA CCT A CGA GCGCCT GGCGCT GCT GCT GGGCT CCA T T GGGCT GC opn3_HEM_splice_variant.seq

170 180 190 200 210 220 230 240

TGGGCGT CGGCA A CA A CCT GCT GGT GCT CGT CCT CT A CT A CA A GT T CCA GCGGCT CCGCA CT CCCA CT CA CCT CCT CCT G opn3_human_pubmed_NM_014322.seq
TGGGCGT CGGCA A CA A CCT GCT GGT GCT CGT CCT CT A CT A CA A GT T CCA GCGGCT CCGCA CT CCCA CT CA CCT CCT CCT G opn3_HEM_splice_variant.seq

250 260 270 280 290 300 310 320

GT CA A CA T CA GCCT CA GCGA CCT GCT GGT GT CCCT CT T CGGGGT CA CCT T T A CCT T CGT GT CCT GCCT GA GGA A CGGCT G opn3_human_pubmed_NM_014322.seq
GT CA A CA T CA GCCT CA GCGA CCT GCT GGT GT CCCT CT T CGGGGT CA CCT T T A CCT T CGT GT CCT GCCT GA GGA A CGGCT G opn3_HEM_splice_variant.seq

330 340 350 360 370 380 390 400

GGT GT GGGA CA CCGT GGGCT GCGT GT GGGA CGGGT T T A GCGGCA GCCT CT T CGGGA T T GT T T CCA T T GCCA CCCT A A CCG opn3_human_pubmed_NM_014322.seq
GGT GT GGGA CA CCGT GGGCT GCGT GT GGGA CGGGT T T A GCGGCA GCCT CT T CG- - - - - - - - - - - - - - - - - - - - - - - - - - - opn3_HEM_splice_variant.seq

410 420 430 440 450 460 470 480

TGCT GGCCT A T GA A CGT T A CA T T CGCGT GGT CCA T GCCA GA GT GA T CA A T T T T T CCT GGGCCT GGA GGGCCA T T A CCT A C opn3_human_pubmed_NM_014322.seq
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - opn3_HEM_splice_variant.seq

490 500 510 520 530 540 550 560

AT CT GGCT CT A CT CA CT GGCGT GGGCA GGA GCA CCT CT CCT GGGA T GGA A CA GGT A CA T CCT GGA CGT A CA CGGA CT A GG opn3_human_pubmed_NM_014322.seq
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - opn3_HEM_splice_variant.seq

570 580 590 600 610 620 630 640

CT GCA CT GT GGA CT GGA A A T CCA A GGA T GCCA A CGA T T CCT CCT T T GT GCT T T T CT T A T T T CT T GGCT GCCT GGT GGT GC opn3_human_pubmed_NM_014322.seq
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - opn3_HEM_splice_variant.seq

650 660 670 680 690 700 710 720

CC CT GGGT GT CA T A GCCCA T T GCT A T GGCCA T A T T CT A T A T T CCA T T CGA A T GCT T CGT T GT GT GGA A GA T CT T CA GA CA opn3_human_pubmed_NM_014322.seq
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - CT T CGT T GT GT GGA A GA T CT T CA GA CA opn3_HEM_splice_variant.seq

730 740 750 760 770 780 790 800

AT T CA A GT GA T CA A GA T T T T A A A A T A T GA A A A GA A A CT GGCCA A A A T GT GCT T T T T A A T GA T A T T CA CCT T CCT GGT CT G opn3_human_pubmed_NM_014322.seq
AT T CA A GT GA T CA A GA T T T T A A A A T A T GA A A A GA A A CT GGCCA A A A T GT GCT T T T T A A T GA T A T T CA CCT T CCT GGT CT G opn3_HEM_splice_variant.seq

810 820 830 840 850 860 870 880

TT GGA T GCCT T A T A T CGT GA T CT GCT T CT T GGT GGT T A A T GGT CA T GGT CA CCT GGT CA CT CCA A CA A T A T CT A T T GT T T opn3_human_pubmed_NM_014322.seq
TT GGA T GCCT T A T A T CGT GA T CT GCT T CT T GGT GGT T A A T GGT CA T GGT CA CCT GGT CA CT CCA A CA A T A T CT A T T GT T T opn3_HEM_splice_variant.seq

890 900 910 920 930 940 950 960

CGT A CCT CT T T GCT A A A T CGA A CA CT GT A T A CA A T CCA GT GA T T T A T GT CT T CA T GA T CA GA A A GT T T CGA A GA T CCCT T opn3_human_pubmed_NM_014322.seq
CGT A CCT CT T T GCT A A A T CGA A CA CT GT A T A CA A T CCA GT GA T T T A T GT CT T CA T GA T CA GA A A GT T T CGA A GA T CCCT T opn3_HEM_splice_variant.seq

970 980 990 1000 1010 1020 1030 1040

TT GCA GCT T CT GT GCCT CCGA CT GCT GA GGT GCCA GA GGCCT GCT A A A GA CCT A CCA GCA GCT GGA A GT GA A A T GCA GA T opn3_human_pubmed_NM_014322.seq
TT GCA GCT T CT GT GCCT CCGA CT GCT GA GGT GCCA GA GGCCT GCT A A A GA CCT A CCA GCA GCT GGA A GT GA A A T GCA GA T opn3_HEM_splice_variant.seq

1050 1060 1070 1080 1090 1100 1110 1120

CA GA CCCA T T GT GA T GT CA CA GA A A GA T GGGGA CA GGCCA A A GA A A A A A GT GA CT T T CA A CT CT T CT T CCA T CA T T T T T A opn3_human_pubmed_NM_014322.seq
CA GA CCCA T T GT GA T GT CA CA GA A A GA T GGGGA CA GGCCA A A GA A A A A A GT GA CT T T CA A CT CT T CT T CCA T CA T T T T T A opn3_HEM_splice_variant.seq

1130 1140 1150 1160 1170 1180 1190 1200

TCA T CA CCA GT GA T GA A T CA CT GT CA GT T GA CGA CA GCGA CA A A A CCA A T GGGT CCA A A GT T GA T GT A A T CCA A GT T CGT opn3_human_pubmed_NM_014322.seq
TCA T CA CCA GT GA T GA A T CA CT GT CA GT T GA CGA CA GCGA CA A A A CCA A T GGGT CCA A A GT T GA T GT A A T CCA A GT T CGT opn3_HEM_splice_variant.seq

CC T T T GT A G                                                                       opn3_human_pubmed_NM_014322.seq
CC T T T GT A G                                                                       opn3_HEM_splice_variant.seq

OPN3 splice isoforms 

Fig. S2A. Alignment of full-length OPN3 cDNA and the splice variant identified in 
HEMs and KERs. 
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OPN3 splice isoforms 

Fig. S2B. Alignment of full-length OPN3 protein and the protein predicted by the 
splice variant identified in HEMs and KERs. 
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10 20 30 40 50 60

MY S GNRS GGHGY WDGGGA A GA E GP A P A GT L S P A P L F S P GT Y E RL A L L L GS I GL L GV GNNL 60opn3_human_pubmed_NP_055137.2
MY S GNRS GGHGY WDGGGA A GA E GP A P A GT L S P A P L F S P GT Y E RL A L L L GS I GL L GV GNNL 60opn3_HEM_splice_variant.pro

70 80 90 100 110 120

L V L V L Y Y K F QRL RT P T HL L L V NI S L S DL L V S L F GV T F T F V S CL RNGWV WDT V GCV WDGF S 120opn3_human_pubmed_NP_055137.2
L V L V L Y Y K F QRL RT P T HL L L V NI S L S DL L V S L F GV T F T F V S CL RNGWV WDT V GCV WDGF S 120opn3_HEM_splice_variant.pro

130 140 150 160 170 180

GSL F GI V S I A T L T V L A Y E RY I RV V HA RV I NF S WA WRA I T Y I WL Y S L A WA GA P L L GWNRY I 180opn3_human_pubmed_NP_055137.2
GSL F A S L CGRS S DNS S DQDF K I                                       142opn3_HEM_splice_variant.pro

190 200 210 220 230 240

L DV HGL GCT V DWK S K DA NDS S F V L F L F L GCL V V P L GV I A HCY GHI L Y S I RML RCV E DL QT 240opn3_human_pubmed_NP_055137.2
                                                            142opn3_HEM_splice_variant.pro

250 260 270 280 290 300

I QV I K I L K Y E K K L A K MCF L MI F T F L V CWMP Y I V I CF L V V NGHGHL V T P T I S I V S Y L F A K S 300opn3_human_pubmed_NP_055137.2
                                                            142opn3_HEM_splice_variant.pro

310 320 330 340 350 360

NT V Y NP V I Y V F MI RK F RRS L L QL L CL RL L RCQRP A K DL P A A GS E MQI RP I V MS QK DGDRP 360opn3_human_pubmed_NP_055137.2
                                                            142opn3_HEM_splice_variant.pro

370 380 390 400

KK K V T F NS S S I I F I I T S DE S L S V DDS DK T NGS K V DV I QV RP L                   402opn3_human_pubmed_NP_055137.2
                                                            142opn3_HEM_splice_variant.pro

Decoration 'Decoration #3': Shade (with solid bright cobalt) residues that match opn3_human_pubmed_NP_055137.2 exactly.
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OPN5 splice isoforms 

Fig. S3A-B. Alignment of cDNA and predicted protein of full-length OPN5 and the 
exon1 splice variants identified in HEMs and KERs. 

10 20 30 40 50 60 70 80

AT GGCGT T A A A T CA CA CT GCCCT GCCT CA GGA CGA GCGCCT GCCCCA T T A CCT T CGA GA T GGGGA T CCT T T T GCT T CCA A1 hOPN5_NM181744-CODE.seq
AT GGCGT T A A A T CA CA CT GCCCT GCCT CA GGA CGA GCGCCT GCCCCA T T A CCT T CGA GA T GGGGA T CCT T T T GCT T CCA A1 OPN5 e1b HEM 111018NLW_L4-F.seq

90 100 110 120 130

ACT T T CT T GGGA A GCGGA T T T A GT GGCT GGCT T T T A CCT A A CA A T A A T T GG- - - - - - - - - - - - - - - - - - - - - - - - - - - - -81 hOPN5_NM181744-CODE.seq
ACT T T CT T GGGA A GCGGA T T T A GT GGCT GGCT T T T A CCT A A CA A T A A T T GGCA GCT GT A CCA GA T T CT CA T T T A T A CA CA81 OPN5 e1b HEM 111018NLW_L4-F.seq

140 150

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - GA T T CT GT CCA CA T T T GGA A A132 hOPN5_NM181744-CODE.seq
GCT A CA CT A T GA GGCA A GA A T T CCT GA A GA A A T CT A CT CT A CA T GT T A A GCT A T GGA A GGA T T CT GT CCA CA T T T GGA A A161 OPN5 e1b HEM 111018NLW_L4-F.seq

160 170 180 190 200 210 220 230

TGGA T A T GT CCT T T A CA T GT CT T CT A GA CGA A A GA A GA A GCT GA GA CCCGCT GA A A T A A T GA CT A T CA A T T T A GCA GT CT153 hOPN5_NM181744-CODE.seq
TGGA T A T GT CCT T T A CA T GT CT T CT A GA CGA A A GA A GA A GCT GA GA CCCGCT GA A A T A A T GA CT A T CA A T T T A GCA GT CT241 OPN5 e1b HEM 111018NLW_L4-F.seq
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10 20 30 40 50 60 70 80

MA L NHT A L P QDE RL P HY L RDGDP F A S K L S WE A DL V A GF Y L T I I GI L S T F GNGY V L Y MS S RRK K K L RP A E I MT I NL A V CDL1 hOPN5_NM181744_PROT.pro
MA L NHT A L P QDE RL P HY L RDGDP F A S K L S WE A DL V A GF Y L T I I GS CT RF S F I HS Y T MRQE F L K K S T L HV K L WK DS V HI WK1 OPN5 e1b HEM short.pro

90 100 110 120 130 140 150 160

GI S V V GK P F T I I S CF CHRWV F GWI GCRWY GWA GF F F GCGS L I T MT A V S L DRY L K I CY L S Y GV WL K RK HA Y I CL A A I WA Y A81 hOPN5_NM181744_PROT.pro
WI CP L HV F .                                                                        81 OPN5 e1b HEM short.pro

170 180 190 200 210 220 230 240

SF WT T MP L V GL GDY V P E P F GT S CT L DWWL A QA S V GGQV F I L NI L F F CL L L P T A V I V F S Y V K I I A K V K S S S K E V A HF DS RI161 hOPN5_NM181744_PROT.pro
                                                                                89 OPN5 e1b HEM short.pro

250 260 270 280 290 300 310 320

HS S HV L E MK L T K V A ML I CA GF L I A WI P Y A V V S V WS A F GRP DS I P I QL S V V P T L L A K S A A MY NP I I Y QV I DY K F A CCQT GG241 hOPN5_NM181744_PROT.pro
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Fig. S3C-D. Alignment of cDNA and predicted protein of full-length OPN5 and the 
exon3 splice variants identified in HEMs and KERs. 
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Figure S4. RT-PCR screen for the region surrounding the retinal-binding site of 
human opsins in HEK293 cells and human lung fibroblasts.        
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Figure S5. qPCR and western blot analysis of OPN3 expression in different human 
cells.        
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Figure S6. Opsin expression levels in HEMs and KERs stimulated with UVR. 
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