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Geotria australis RHB AY366494
Anolis carolinensis RH2 AH007735 coding

Gallus gallus RH2 green coding M92038
Lepisosteus oculatus RH2

Callorhinchus milii RH2 EF565168
Astyanax mexicanus RH2

Danio rerio RH2 gen01
Danio rerio RH2 gen02

Pimephales promelas RH2 gen01
Danio rerio RH2 gen03
Danio rerio RH2 gen04
Pimephales promelas RH2 gen02
Pimephales promelas RH2 gen03 ex2345

Cyprinus carpio RH2 gen01
Cyprinus carpio RH2 gen03 transcriptome

Cyprinus carpio RH2 gen02
Salmo salar RH2 gen01

Salmo salar RH2 gen04
Salmo salar RH2 gen02
Salmo salar RH2 gen03

Esox lucius RH2 gen01
Esox lucius RH2 gen02

Esox lucius RH2 gen03
Esox lucius RH2 gen04
Takifugu rubripes RH2 gen01 ex2345
Oreochromis niloticus RH2B BAC

Oryzias latipes RH2 gen01
Cyprinodon variegatus RH2 gen01

Poecilia reticulata RH2 gen01
Boleophthalmus pectinirostris RH2 A
Periophthalmus magnuspinnatus RH2 gen01
Periophthalmodon schlosseri RH2 ex45 pse

Periophthalmodon schlosseri RH2
Periophthalmus magnuspinnatus RH2 ex45 gen03 pse
Boleophthalmus pectinirostris RH2 B ex1345

Gasterosteus aculeatus RH2 gen01
Gasterosteus aculeatus RH2 gen02

Takifugu rubripes RH2 gen02
Anabas testudineus RH2 gen01

Helostoma temminckii RH2 02 ex123
Anabas testudineus RH2 02 ex123

Helostoma temminckii RH2 01 ex123
Boleophthalmus pectinirostris RH2 C

Periophthalmus magnuspinnatus RH2 gen02
Neogobius melanostomus Contig 1118 RH2 1

Neogobius melanostomus Contig 4222 RH2 2
Oreochromis niloticus RH2Aalpha BAC
Oreochromis niloticus RH2Abeta BAC

Oryzias latipes RH2 gen02
Oryzias latipes RH2 gen03

Poecilia reticulata RH2 gen02
Cyprinodon variegatus RH2 gen02 pse

Cyprinodon variegatus RH2 gen03

Geotria australis RHA AY366493
Gallus gallus RH1 NM 001030606
Homo sapiens RH1 NM000539

Anolis carolinensis NM 001291387
Xenopus laevis RH1 NM001087048

Callorhinchus milii RH1 EF565167
Lepisosteus oculatus RH1

Scleropages formosa RH1
Astyanax mexicanus RH1 01

Pimephales promelas RH1 02
Danio rerio RH1 02

Cyprinus carpio RH1 01 like pseud
Cyprinus carpio RH1 02 like

Astyanax mexicanus RH1 02
Pimephales promelas RH1 01

Danio rerio RH1 01
Cyprinus carpio RH1 03
Cyprinus carpio RH1 04

Salmo salar RH1a pseudo
Esox lucius RH1 XM010902101

Salmo salar RH1c
Neogobius melanostomus Contig 305 RH1

Boleophthalmus pectinirostris RH1
Scartelaos histophorus RH1
Periophthalmodon schlosseri RH1
Periophthalmus magnuspinnatus RH1
Gasterosteus aculeatus RH1

Takifugu rubripes RH1
Anabas testudineus RH1
Helostoma temminckii RH1

Oryzias latipes RH1
Cyprinodon variegatus RH1

Anableps anableps FJ711156
Poecilia latipinna RH1 XM015047258

Geotria australis SWS2 AY366492
Gallus gallus SWS2 NM205517
Anolis carolinensis SWS2 AF133907 coding

Xenopus laevis SWS2 green BC080123
Lepisosteus oculatus SWS2

Scleropages formosus SWS2
Salmo salar SWS2 NM001123706

Astyanax mexicanus SWS2
Astyanax fasciatus SWS2 AH007939

Cyprinus carpio SWS2 gen01
Cyprinus carpio SWS2 gen02
Pimephales promelas SWS2

Danio rerio SWS2 AF109372 coding
Neogobius melanostomus Contig 623 SWS2A second cDNA

Periophthalmus magnuspinnatus SWS2B
Boleophthalmus pectinirostris SWS2B ex1234
Scartelaos histophorus SWS2B
Takifugu rubripes SWS2B AY598947

Anabas testudineus SWS2B KP004284
Helostoma temminckii SWS2B KP004249

Pseudochromis fuscus SWS2B coding
Oreochromis niloticus AF247120 SWS2B

Oryzias latipes SWS2B cutFromGenome
Cyprinodon variegatus SWS2B

Anableps anableps SWS2B HM627004
Poecilia reticulata SWS2B

Oryzias latipes AB223056 SWS2A
Poecilia reticulata SWS2Aalpha

Anableps anableps SWS2A FJ711152
Cyprinodon variegatus SWS2Aalpha

Oreochromis niloticus AF247116 SWS2A
Anabas testudineus SWS2Aalpha KP004284

Helostoma temminckii SWS2Aalpha KP004249
Pseudochromis fuscus SWS2Aalpha complete coding

Pseudochromis fuscus SWS2Abeta coding
Gasterosteus aculeatus BT027452 SWS2A

Neogobius melanostomus Contig 623 SWS2B first cDNA
Boleophthalmus pectinirostris SWS2Abeta
Scartelaos histophorus SWS2Abeta
Periophthalmus magnuspinnatus SWS2Abeta

Gallus gallus pinopsin U15762

Lepisosteus oculatus LWS

Danio rerio opn3 NM001111164 outgroup

Callorhinchus milii LWS1 EF565165
Callorhinchus milii LWS2 EF565166

Gallus gallus LWS NM205440
Geotria australis LWS AY366491

Homo sapiens LWS NM020061
Homo sapiens MWS NM000513

Neogobius melanostomus Contig 2403 LWS02 ex
Periophthalmus magnuspinnatus LWS2

Boleophthalmus pectinirostris LWS2
Scartelaos histophorus LWS 02 ex34

Scleropages formosus LWS 01
Astyanax mexicanus LWS 02

Astyanax mexicanus LWS 03
Astyanax mexicanus LWS 01
Cyprinus carpio LWS 01 pseudogen

Cyprinus carpio LWS 02
Danio rerio LWS A

Danio rerio LWS B
Pimephales promelas LWS A
Pimephales promelas LWS B

Scleropages formosus LWS 05 ex12345
Clupea harengus LWS ex123

Xenopus laevis LWS NM001090645
Percopsis transmontana LWS

Salmo salar LWS 04
Esox lucius LWS C

Esox lucius LWS D
Esox lucius LWS A
Esox lucius LWS B

Salmo salar LWS 03
Salmo salar LWS 01
Salmo salar LWS 02

Neoniphon sammara LWS
Cetomimus sp LWS

Rondeletia loricata LWS
Oreochromis niloticus AF247128 LWS

Oryzias latipes LWS A
Oryzias latipes LWS B

Neogobius melanostomus Contig 623 LWS01
Boleophthalmus pectinirostris LWS1
Scartelaos histophorus LWS 01

Periophthalmodon schlosseri LWS
Periophthalmus magnuspinnatus LWS1

Anabas testudineus LWS 01
Anabas testudineus LWS 02

Helostoma temminckii LWS A
Helostoma temminckii LWS B
Takifugu rubripes LWS
Gasterosteus aculeatus LWS

Perca fluviatilis LWS ex123 04 cDNA part
Perca fluviatilis LWS ex123 01 cDNA part
Perca fluviatilis LWS ex123 03 cDNA part
Perca fluviatilis LWS ex123 02 cDNA part

Cyprinodon variegatus LWS A
Cyprinodon variegatus LWS C

Cyprinodon variegatus LWS B
Cyprinodon variegatus LWS retrotransposed

Anableps anableps FJ711155 S180r
Poecilia latipinna JF823554 LWS R

Anableps anableps FJ711157 S180 gamma
Anableps anableps FJ711154 S180 alpha
Anableps anableps FJ711158 S180 beta

Poecilia latipinna JF823552 LWS 2
Poecilia latipinna JF823551 LWS 1
Poecilia latipinna JF823553 LWS 3

Oryzias latipes pinopsin XM011483381
Anolis carolinensis pinopsin XM016997727

Oreochromis niloticus pinopsin XM005467442
Xenopus tropicalis parietopsin DQ284780

Periophthalmodon schlosseri LWS2 ex345 pseudogen
Xenopus tropicalis parapinopsin NM 213665

Cyprinus carpio VAopsin AF233520
Danio rerio VA1 NM131586 coding

Danio rerio VA2 NM001110280
Oryzias latipes VAopsin NM001136515

Salmo salar VAopsin SSAF001499

Geotria australis SWS1 AY366495
Xenopus laevis SWS1 NM001085652

Esox lucius SWS1
Salmo salar SWS1 01
Salmo salar SWS1 02 pseudo

Gasterosteus aculeatus SWS1

Oryzias latipes SWS1
Poecilia latipinna SWS1 KX768645

Anableps anableps FJ711153
Cyprinodon nevadensis SWS1 2

Gallus gallus SWS1 M90239
Homo sapiens SWS1 NM001708

Lepisosteus oculatus SWS1 B missing ex4
Lepistosteus oculatus SWS1 A

Scleropages formosus SWS1
Cyprinus carpio SWS1

Pimephales promelas SWS1
Danio rerio SWS1 AF109373 coding

Anolis carolinensis SWS1 AF134192 3 4

Cyprinodon nevadensis SWS1 1

Oreochromis niloticus SWS1 BAC

Supplemental_Fig_S1
The round goby genome

Phylogenetic tree of vertebrate opsin protein sequences. Maximum-likelihood phylogenetic tree with VA opsins and pinopbsins as outgroup. 
Round goby is indicated in orange. Non-teleost species and the outgroup (VA opsins and pinopsins) are indicated in grey. 


