
0.1

Mus musculus FOXI2 Q3I5G5.1  
Mus musculus FOXI1 Q922I5.1  

Strongylocentrotus purpuratus FoxI ABB89485.1  
Capitella teleta fox R7V0U5  

Lottia gigantea fox V4B5Z6  

Terebratalia transversa FoxG H6WCV5  
Strongylocentrotus purpuratus FoxG Q2V892  

Mus musculus FOXG1 Q60987.1  
Daphnia pulex E9HAB5.1  

Capitella teleta fox R7TJV0  
Drosophila melanogaster Fox SLP2 P32031.2  

Drosophila melanogaster Fox SLP1 P32030.1  
Capitella teleta fox R7TRI1  

Nematostella vectensis A7RP00  

Nematostella vectensis FoxQ1 A7RRG6  

Mus musculus FOXQ1 O70220.3  
Strongylocentrotus purpuratus FoxQ1  ABB89489.1  

Ciona intestinalis foxq1 NP_001071718.1  

Capitella teleta fox Fox D3K2B6  

Leptochiton asellus FoxQ2 B  
Lottia gigantea fox V3ZS43  
Lottia gigantea fox V3ZMP3  

Saccoglossus kowalewski foxQ2 2 ACY92525.1  
Lottia gigantea fox V4AIN8  

Capitella teleta fox R7TAU3  
Lottia gigantea fox V4BCY7  

Lottia gigantea fox V4CSV1  
Capitella teleta fox R7UAK5  

Lottia gigantea fox V4AML8  

Nematostella vectensis A7SNU6  
Strongylocentrotus purpuratus Q2V896  

Danio rerio foxq2 NP_001098411.1  

Saccoglossus kowalewski foxQ2 2 3 ACY92524.1  
Platynereis dumerilii foxq2 AHI16253.1  
Lottia gigantea fox V4B4A5  

Terebratalia transversa FoxQ2 H6WCW2  
Leptochiton asellus FoxQ2 A

Daphnia pulex E9GGJ4  
Drosophila melanogaster foxq2 NP_651951.1  

Tribolium castaneum foxq2 XP_008200692.1  
Pediculus humanus foxq2 EEB13514.1  

Schmidtea mediterranea FoxQ2 J7FNB1  
Capitella teleta fox R7VKP5  

Clytia hemisphaerica foxq2b Q0Q5C8  
Nematostella vectensis A7SCW5  

Nematostella vectensis FoxQ2a L7Y8U2  

Clytia hemisphaerica foxq2a Q0Q5C9  

Saccoglossus kowalewski foxQ2 1 ADB22676.1  
Ptychodera flava foxq2 F2X0X2 
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FoxQ2 evolution. Maximum-likelihood  analysis (RAXML, LG + Γ model, rapid bootstrapping (250 replicates), unrooted)

0.1

Homo sapiens GNAZ P19086.3 
Mus musculus GNAZ O70443.4 

Homo sapiens GNAI2 P04899.3 
Mus musculus GNAI2 P08752.5 

Homo sapiens GNAT3 A8MTJ3.2 
Mus musculus GNAT3 Q3V3I2.2 

Homo sapiens GNAT2 P19087.4 
Mus musculus GNAT2 P50149.2 
Mus musculus GNAT1 P20612.3 
Homo sapiens GNAT1 P11488.5 

Homo sapiens GNAI3 P08754.3 
Mus musculus GNAI3 Q9DC51.3 

Homo sapiens GNAI1 P63096.2 
Mus musculus GNAI1 B2RSH2.1 

Drosophila melanogaster GNAI P20353.2 

Strongylocentrotus purpuratus GNAI Q6QM17 
Nematostella vectensis A7RG04  

Planorbella trivolvis GNAI P51876.2 
Lymnaea stagnalis GNAI P30682.3 
Capitella teleta R7V8M3 

Crassostrea GNAI K1QB71 

Strongylocentrotus purpuratus H3I0P0 

Drosophila melanogaster GNAO P16378.1 
Drosophila melanogaster Q6NNB9 

Lymnaea stagnalis GNAO P30683.3 
Planorbella trivolvis GNAO P51877.2 
Capitella teleta R7TUE2 
Mizuhopecten yessoensis GNAO O15976.3 
Crassostrea GNAO K1R2S6 

Echinococcus U6JPG3 
Echinococcus U6JR81 

Mus musculus GNAO P18872.3 
Homo sapiens GNAO P09471.4 

Nematostella vectensis A7SUS4 

Capitella teleta R7UJC2 
Capitella teleta R7U9I8 

Strongylocentrotus purpuratus H3JLY0 

Crassostrea GNAO K1R2S 
Capitella teleta R7U936 

Drosophila melanogaster GNAF Q05337.1 
Capitella teleta R7UEA4 

Crassostrea GNAS K1P2Y0 
Crassostrea GNAS K1Q9N8 

Drosophila melanogaster GNAS P20354.1 
Echinococcus granulosus U6J922 

Lymnaea stagnalis GNAS P30684.1 
Capitella teleta R7UXP1 
Crassostrea GNAS K1QTU5  

Homo sapiens GNAL P38405.1 
Mus musculus GNAL Q8CGK7.1 

Mus musculus GNAS2 P63094.1 
Homo sapiens GNAS2 P63092.1 

Homo sapiens GNAS1 Q5JWF2.2 
Mus musculus GNAS1 Q6R0H7.1 

Strongylocentrotus purpuratus GNAS Q6QM15 
Nematostella vectensis A7RHA6 

Drosophila melanogaster GNAL P25157.1 
Strongylocentrotus purpuratus GNA12 Q6QM19 
Crassostrea GNA12 K1RBW4 

Capitella teleta R7VKR1 
Mus musculus GNA12 P27600.3 
Homo sapiens GNA12 Q03113.4 
Homo sapiens GNA13 Q14344.2 
Mus musculus GNA13 P27601.1 

Nematostella vectensis A7RKI8 

Mus musculus GNA15 P30678.1 
Homo sapiens GNA15 P30679.2 

Drosophila melanogaster GNAQ P23625.2 
Drosophila melanogaster Q8MQV5  

Drosophila melanogaster Q0E9A7 
Strongylocentrotus purpuratus GNAQ Q6QM11 

Nematostella vectensis A7S470 
Mus musculus GNAQ P21279.4 
Homo sapiens GNAQ P50148.4

Mus musculus GNA14 P30677.2 
Homo sapiens GNA14 O95837.1 

Mus musculus GNA11 P21278.1 
Homo sapiens GNA11 P29992.2 

Loligo forbesi GNAQ P38412.1 
Echinococcus granulosus U6JFA3 

Crassostrea GNAQ K1QAV0 

Capitella teleta X1YV83 
Platynereis dumerilii GNAQ L7S051 

Mizuhopecten yessoensis GNAQ O15975 
Leptochiton asellus GNAq 

Lymnaea stagnalis GNAQ P38411 
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Evolution of Gα subunits. Maximum-lilelihood analysis. (RAXML, LG + Γ model, rapid bootstrapping (250 replicates), unrooted)

0.1

Rattus norvegicus PREDICTED MKX XP_008770034.1

Homo sapiens MKX NP_001229631.1
Bos taurus MKX NP_001179463.1

Mus musculus MKX NP_808263.2

Oikopleura dioica irxc AAW23087.1
Leptochiton asellus irx B

Xenopus tropicalis irx5 NP_001165398.1

Xenopus tropicalis irx2 NP_001008113.1

Danio rerio irx2 NP_957351.1
Gallus gallus irx2 NP_001025507.1

Homo sapiens irx2 NP_001127694.1  
mus musculus irx2 P81066.2

Crotalus adamanteus irx2 JAI12897.1
Ophiophagus hannah irx 2 ETE66879.1 
Boiga irregularis irx2 JAG67642.1

Xenopus laevis irx2 NP_001079235.1

Xenopus laevis irx5 NP_001079223.1

Danio rerio irx5b NP_001001405.1
Danio rerio irx5 NP_001038692.1
Homo sapiens irx5 NP_001239126.1
Bos mutus PREDICTED irx5 XP_005891011.1

Dendroctonus ponderosae hypothetical protein ERL94608.1

Tribolium castaneum PREDICTED caupolican XP_971676.1
Apis mellifera PREDICTED caupolican XP_006559002.1

Nasonia vitripennis PREDICTED irx3 XP_001604937.1

Drosophila melanogaster mirror AGB94471.1
Culex quinquefasciatus irx EDS25750.1

Ciona intestinalis transcription factor protein BAE06520.1
Branchiostoma lanceolatum irxB ACF10238.1

Salmo salar irx1 NP_001167421.1

Xenopus laevis irx1A Q9YGK8.1
Xenopus tropicalis irx1 NP_001188351.1

Homo sapiens irx1 NP_077313.3
Mus musculus irx1 P81068.4
Gallus gallus irx1 NP_001025509.1
Ophiophagus hannah irx1A partial ETE68928.1

Danio rerio irx1 NP_997067.1

Homo sapiens irx3 P78415.3
Bos taurus irx3 protein AAI33454.1
Mus musculus irx3 P81067.2
Xenopus tropicalis irx3 NP_001001216.1  
Xenopus laevis irx3 NP_001084204.1

Danio rerio irx3 NP_571342.1

Ixodes scapularis irx putative EEC00349.1
Stegodyphus mimosarum caupolican partial KFM58187.1

Ceratosolen solmsi marchali PREDICTED caupolican XP_011494847.1

Athalia rosae PREDICTED araucan XP_012254213.1
Acromyrmex echinatior araucan partial EGI64520.1
Bombus impatiens PREDICTED caupolican XP_012237249.1 
Apis mellifera PREDICTED caupolican XP_96292.3

Orussus abietinus PREDICTED araucan XP_012279498.1
Microplitis demolitor caupolican like 1 EZA44767.1
Nasonia vitripennis PREDICTED caupolican XP_008216675.1

Zootermopsis nevadensis araucan partial KDR19022.1
Tribolium castaneum irx like EFA01336.1
Danaus plexippus putative irx like EHJ65536.1

Bactrocera dorsalis PREDICTED araucan XP_011203690.1
Bactrocera cucurbitae PREDICTED araucan XP_011195990.1

Musca domestica PREDICTED araucan XP_005189084.2
Drosophila melanogaster araucan ACZ94703.1

Bactrocera dorsalis PREDICTED caupolican XP_011214425.1
Drosophila melanogaster caupolican AAF49895.1

Homo sapiens irx4 P78413.2
Bos taurus irx4 protein AAI34435.1
Mus musculus irx4 Q9QY61.1

Ophiophagus hannah irx4 ETE67627.1
Gallus gallus irx4 NP_001001744.1

Xenopus laevis irx4A NP_001090204.1
Xenopus tropicalis irx4 NP_001263621.1

Danio rerio irx4b NP_001018329.1
Danio rerio irx4 NP_991261.1

Branchiostoma floridae irx3 EEN68313.1
Branchiostoma lanceolatum irxC ACF10240.1

Branchiostoma floridae irxA ACI49802.1

Nematostella vectensis irx AGD98928.1
Ciona intestinalis transcription factor protein BAE06521.1

Trichuris suis hypothetical protein KFD56327.1

Aplysia californica PREDICTED irx5 XP_005100239.1
Leptochiton asellus irx A

Crassostrea gigas caupolican EKC30856.1

Aplysia californica PREDICTED caupolican XP_005100241.1
Crassostrea gigas araucan EKC34186.1

Platynereis dumerilii potential irx 24985.9  
Saccoglossus kowalevskii irx NP_001158359.1

Paracentrotus lividus irxA ADW95342.1
Strongylocentrotus purpuratus irxA NP_001123285.1
Lytechinus variegatus irxA partial AGT50903.1

Ophiophagus hannah irx6 partial ETE63167.1
Bos taurus irx6 NP_001179926.1
Homo sapiens irx6 NP_077311.2

Mus musculus irx6 Q9ER75.2

Scleropages formosus irx6 like KKX17346.1
Takifugu rubripes PREDICTED irx6 XP_003969580.1

Danio rerio irx6 NP_001018869.1

Xenopus tropicalis PREDICTED irx6 XP_002939273.1
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Iroquoise evolution. Maximum-likelihood analysis (RAXML, JTT + Γ model, rapid bootstrapping (250 replicates))
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0.1

Mus musculus Sp6 NP_112460.1 
Bos mutus Sp6 ELR54746.

Homo sapiens Sp6 NP_001245177.1  

Aplysia californica PREDICTED klf14 XP_005101124.1
Tribolium castaneum PREDICTED klf13 XP_974369.1

Crassostrea gigas klf13 EKC29149.1
Strongylocentrotus purpuratus PREDICTED klf13 XP_782157.2

Saccoglossus kowalevskii PREDICTED klf13 XP_006815198.1
Danio rerio klf9 NP_001122201.1

Xenopus tropicalis klf9 AAI57225.1

Mus musculus klf9 AAI38725.1
Homo sapiens klf9 NP_001197.1
Jaculus jaculus PREDICTED klf9 XP_004653197.1

Gallus gallus PREDICTED klf9 XP_003643067.1

Aplysia californica PREDICTED klf10 XP_005108180.1  
Crassostrea gigas klf11 EKC40859.1

Ciona intestinalis PREDICTED klf10 XP_002119265.2
Hydra vulgaris PREDICTED klf3 XP_012554730.1

Strongylocentrotus purpuratus PREDICTED klf10 XP_794951.3
Saccoglossus kowalevskii PREDICTED klf11 XP_002731613.1

Fopius arisanus PREDICTED klf6 XP_011309183.1
Orussus abietinus PREDICTED klf3 XP_012281277.1

Monomorium pharaonis PREDICTED klf3 XP_012538608.1
Atta cephalotes PREDICTED klf3 XP_012058478.1

Bactrocera dorsalis klf11 partial JAC54666.1

Zootermopsis nevadensis klf10 KDR15174.1
Tribolium castaneum PREDICTED klf11 XP_971397.2

Echinococcus granulosus klf EUB64730.1

Saccoglossus kowalevskii PREDICTED klf5 XP_002734068.1  
Crassostrea gigas klf15 EKC35619.16  

Zootermopsis nevadensis klf15 KDR13969.1 
Acyrthosiphon pisum PREDICTED klf15 XP_008188480.1

Fopius arisanus klf15 JAG80629.1 
Musca domestica PREDICTED klf3 XP_005190039.1

Aplysia californica PREDICTED klf8 XP_005094167.1

Thelohanellus kitauei klf3 KII72460.1

Echinococcus granulosus klf8 EUB61864.1

Lygus hesperus klf6 JAG42284.1  
Camponotus floridanus klf6 EFN71032.1

Nasonia vitripennis PREDICTED klf12 XP_008208239.1
Fopius arisanus PREDICTED klf7 XP_011299771.1

Bombyx mori PREDICTED klf6 XP_004932855.1
Bactrocera dorsalis klf6 partial JAC49286.1

Ceratitis capitata klf7 partial JAB99516.1
Tribolium castaneum PREDICTED klf7 XP_008192089.1  

Crassostrea gigas PREDICTED klf6 XP_011451658.1
Lottia gigantea hypothetical protein XP_009061300.1

Hydra vulgaris PREDICTED klf6 XP_002170242.3
Saccoglossus kowalevskii PREDICTED klf6 XP_006818638.1

Homo sapiens klf7 CAG46909.1
Gallus gallus klf7 AFK10495.1 

Danio rerio klf7 AAI64843.1
Ophiophagus hannah klf6 ETE61607.1

Xenopus tropicalis klf6 NP_001007506.1
Danio rerio klf6 NP_958869.1
Mus musculus klf6 NP_035933.2

Rattus norvegicus klf6 NP_113830.2  

Rattus norvegicus klf5 AAH81758.1
Gallus gallus PREDICTED klf5 XP_417013.4
Homo sapiens klf5 AER93391.1  

Acyrthosiphon pisum PREDICTED klf4 XP_008186834.1
Haliotis diversicolor klf ABU86742.1

Lottia gigantea hypothetical protein XP_009047136.1
Ambigolimax valentianus klf BAE72065.1

Crassostrea gigas klf5 EKC17625.1 

Bactrocera dorsalis klf5 partial JAC57935.1

Lygus hesperus klf5 partial JAG19094.1
Tribolium castaneum PREDICTED klf6 XP_008194027.1

Vollenhovia emeryi PREDICTED klf8 XP_011866441.18  
Atta cephalotes PREDICTED klf5 XP_012057072.1 

Cerapachys biroi klf EZA60444.1  

Bombyx mori PREDICTED klf5 XP_012548904.1

Stegodyphus mimosarum klf5 partial KFM59632.1 

Strongylocentrotus purpuratus PREDICTED klf3 XP_011668101.1

Crassostrea gigas klf3 EKC31455.1
Crassostrea gigas PREDICTED klf8 XP_011440613.1

Lottia gigantea hypothetical protein XP_009058607.1

Thelohanellus kitauei klf12 KII73700.1 
Tribolium castaneum PREDICTED klf8 XP_008196150.1

Apis florea PREDICTED klf6 XP_012347108.1  
Nasonia vitripennis PREDICTED klf7 XP_008213258.1

Bactrocera dorsalis klf12 JAC41916.1
Hydra vulgaris PREDICTED klf7 XP_012554501.1

Mus musculus klf3 NP_032479.1
Mustela putorius furo PREDICTED klf3 XP_004764047.1

Gallus gallus klf3 partial AFW90183.1

Xenopus tropicalis klf8 AAI61356.1
Danio rerio klf8 ABB88962.1

Mus musculus klf8 AAH70442.1

Saccoglossus kowalevskii PREDICTED klf6 XP_002734231.2

Hydra vulgaris PREDICTED klf8 XP_004213014.2
Lepeophtheirus salmonis klf6 ACO12963.1  

Schmidtea mediterranea klf AFP48373.1
Clonorchis sinensis klf1_2_4 GAA27880.2

Clonorchis sinensis klf5 GAA30264.2
Zootermopsis nevadensis klf4 KDR23645.1  

Zootermopsis nevadensis klf2 KDR23640.1
Daphnia pulex putative klf1 EFX83052.1

Rattus norvegicus klf1 partial AAI58888.1
Homo sapiens klf1 NP_006554.1

Gallus gallus PREDICTED klf4 XP_004949426.1
Xenopus tropicalis klf4 AAI70893.1  

Rattus norvegicus klf4 NP_446165.1
Homo sapiens klf4 AAH30811.1 

Bos taurus klf4 AAI34524.1 

Mus musculus klf2 NP_032478.2
Rattus norvegicus klf2 NP 001007685.1

Homo sapiens klf2 NP_057354.1
Xenopus laevis klf2 AAH43732.1  

Acanthisitta chloris klf2 partial KFP85251.1
Phaethon lepturus PREDICTED klf2 partial XP_010289235.1

Latimeria chalumnae PREDICTED klf2 XP_005989975.1
Esox lucius PREDICTED klf2 XP_010869804.1 

Oncorhynchus mykiss unnamed protein product CDQ56485.1
Danio rerio klf4 AAI65781.1

Danio rerio klf1 NP_571011.1
Takifugu rubripes PREDICTED klf4 XP_003975937.1

Gallus gallus PREDICTED klf2 XP_422416.3

Saccoglossus kowalevskii klf2 like NP_001161575.1 

Leptochiton asellus klf
Lottia gigantea hypothetical protein XP_009054714.1

Aplysia californica PREDICTED klf4 XP_005111373.1
Crassostrea gigas klf1 EKC39171.1

Holothuria glaberrima klf1 2 4 AIX94463.1
Strongylocentrotus purpuratus PREDICTED klf5 XP_011679429.1
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Klf evolution. Maximum-likelihood analysis (RAXML, VT + Γ model, rapid bootstrapping (250 replicates))

0.1

Mus musculus LIM domain transcription factor LMO4 NP_001155242.1
Fopius arisanus LIM domain only protein 3 JAG84952.1

Toxocara canis LIM domain only protein 3 KHN77697.1
Mnemiopsis leidyi LMX AEX38314.1

Ciona intestinalis transcription factor protein NP_001071756.1
Nematostella vectensis LMX partial ABG67887.1

Gallus gallus LMX P53413.2

Helobdella robusta hypothetical protein ESN91514.1

Ascaris suum lin 11 partial ADY49599.1

Ancylostoma ceylanicum lin 11 EPB74479.1
Necator americanus LIM domain protein ETN68639.1  

Caenorhabditis elegans LIN 11 CAB02310.1

Brugia malayi Lin 11 XP_001897123.1

Crassostrea gigas LHX5 EKC39790.1
Neanthes arenaceodentata Lim1 AEN75258.1

Tribolium castaneum lim1 EFA05667.1
Danaus plexippus lim1 EHJ79140.1

Acromyrmex echinatior LHX1 EGI63151.1
Wasmannia auropunctata PREDICTED LHX1 XP_011704416.1

Fopius arisanus LHX1 JAG75441.1

Ceratitis capitata LHX1 partial JAC01287.1
Musca domestica PREDICTED LHX1 XP_005178957.1
Bactrocera dorsalis LHX1 partial JAC56487.1

Zootermopsis nevadensis LHX1 partial KDR09240.1
Capitella teleta hypothetical protein ELU00131.1

Platynereis dumerilii LHX1/5 partial ADG26732.1

Euperipatoides kanangrensis Lim1 CDK60409.1

Strongylocentrotus purpuratus Lim1 ACA04473.1

Bos taurus LHX5 NP_001095531.1
Homo sapiens LHX5 NP_071758.1

Felis catus PREDICTED LHX5 XP_003994749.1
Xenopus laevis LHX5 NP_001084038.1

Danio rerio LHX5 NP_571293.1
Takifugu rubripes PREDICTED LHX5 XP_003965440.1
Oryzias latipes PREDICTED LHX5 XP_004074682.1

Mus musculus lim1 partial CAA81797.1
Ophiophagus hannah LHX1 partial ETE64285.1

Emys orbicularis Lim1 partial ACE76893.1
Gallus gallus LHX1 NP_990744.1

Xenopus laevis LHX1 NP_001084128.1

Lottia gigantea hypothetical protein ESP01490.1

Hemicentrotus pulcherrimus LHX3 BAH58094.1

Mus musculus LHX3 NP_034841.2 

Sus scrofa LHX3 NP_001290229.1
Bos taurus LHX3 NP_001033709.1
Canis lupus familiaris LHX3 NP_001184116.1 

Homo sapiens LHX3 NP_835258.1
Loxodonta africana PREDICTED LHX3 XP_003422841.1

Oryzias latipes LHX3 NP_001116387.1  
Gallus gallus LHX3 P53412.1
Xenopus laevis LHX3 NP_001081623.1

Branchiostoma floridae LHX3 EEN47849.1  

Pediculus humanus corporis LHX4 putative EEB13605.1
Diaphorina citri PREDICTED LHX3 XP_008475411.1

Bactrocera cucurbitae LHX3 partial JAD13090.1
Musca domestica PREDICTED LHX4 XP_005179782.1

Acyrthosiphon pisum PREDICTED LHX3 XP_001944208.2  

Microplitis demolitor PREDICTED LHX3 XP 008553534.1 
Ceratosolen solmsi marchali PREDICTED LHX4 XP_011494974.1
Nasonia vitripennis PREDICTED LHX3 XP_008209927.1

Fopius arisanus LHX3 partial JAG71426.1
Camponotus floridanus LHX3 EFN64917.1
Acromyrmex echinatior LHX3 EGI59029.1

Harpegnathos saltator LHX3 EFN80850.1

Lottia gigantea hypothetical protein ESP04819.1
Aplysia californica PREDICTED LHX3 XP_005112026.1
Lymnaea stagnalis LHX3 4 partial AGC24171.1

Sepia officinalis LHX3 4 partial AHY00647.1

Capitella teleta hypothetical protein ELU05149.1
Helobdella robusta hypothetical protein ESN90627.1

Ixodes scapularis LHX3 putative EEC05711.1

Caenorhabditis elegans Protein LIM 7 NP_491668.1
Caenorhabditis remanei CRE LIM 7 EFO96040.1
Caenorhabditis briggsae CBR LIM 7 XP_002639418.1

Lymnaea stagnalis islet partial AGC24170.1
Lottia gigantea islet BAQ19234.1

Branchiostoma floridae islet EEN65932.1
Nematostella vectensis predicted protein EDO46073.1 

Cupiennius salei islet partial ADM79456.1
Drosophila melanogaster tailup AHN54582.1

Platynereis dumerilii Islet ABO93221.1 

Mus musculus LHX6 Q9R1R0.2

Pan troglodytes LHX6 partial ABM91915.1
Felis catus PREDICTED LHX6 XP_006939493.1

Bos taurus LHX6 NP_001179777.1

Danio rerio LHX6 AAT90495.1
Astyanax mexicanus LHX6 partial ABG89861.1

Tinamus guttatus PREDICTED LHX8 XP_010214944.1

Haliaeetus leucocephalus PREDICTED LHX8 XP_010559795.1
Danio rerio LHX8 NP_001003980.1

Mus musculus LHX8 NP_034843.2  
Corvus cornix cornix PREDICTED LHX8 XP_010407004.1

Bos taurus PREDICTED LHX8 XP_589896.6
Felis catus PREDICTED LHX8 XP_006934903.1
Homo sapiens LHX8 NP_001243043.1

Gallus gallus LHX8 NP_001035556.1

Strongylocentrotus purpuratus PREDICTED Awh XP_785118.3

Lottia gigantea hypothetical protein ESO86336.1
Capitella teleta hypothetical protein ELU00843.1

Crassostrea gigas Awh EKC38176.1

Culex quinquefasciatus arrowhead EDS38664.1
Drosophila melanogaster arrowhead GB94075.1

Bombyx mori arrowhead BAO05322.1
Tribolium castaneum arrowhead EFA01311.1

Anopheles darlingi arrowhead ETN66860.1

Branchiostoma floridae LHX6/8 EEN65427.1

Lottia gigantea hypothetical protein ESP04912.1
Leptochiton asellus LHX2/9

Crassostrea gigas LHX9 EKC27193.1
Platynereis dumerilii LHX2 ABO93218.1

Neanthes arenaceodentata apterous AEN75257.1

Ophiocoma wendtii LHX2 partial AFP99094.1
Euprymna scolopes apterous AAV84105.1

Capitella teleta hypothetical protein partial ELT97041.1

Glandirana rugosa LHX9 A2PZF9.1
Xenopus laevis LHX9 NP_001087527.1

Xenopus laevis LHX9 ACJ65031.1
Poecilia formosa PREDICTED LHX9 XP_007574298.1
Oryzias latipes PREDICTED LHX9 XP_004067976.1
Oreochromis mossambicus LHX9 partial CBH76626.1
Oryzias latipes LHX9 partial AAS86421.1

Danio rerio LHX9 NP_001017710.1
Callorhinchus milii PREDICTED LHX9 XP_007885516.1

Danio rerio LHX9 NP_001032320.1
Astyanax fasciatus LHX9 A2I8Z7.1  

Homo sapiens LHX9 NP_001014434.1
Rattus norvegicus LHX9 NP_852032.1

Myotis brandtii LHX9 partial XP_005885066.1
Bos taurus LHX9 A0JNI8.2

Gallus gallus LHX9 NP_990757.1
Ophiophagus hannah LHX9 partial ETE61753.1

Latimeria chalumnae LHX9 XP_006002553.1

Colius striatus PREDICTED LHX2 partial XP_010196209.1
Chaetura pelagica PREDICTED LHX2 XP_009997125.1

Chelonia mydas LHX2 EMP34590.1

Pygoscelis adeliae PREDICTED LHX2 XP_009329866.1
Pelodiscus sinensis PREDICTED LHX2 XP_006122014.1

Danio rerio LHX2 NP_001035099.3
Mus musculus LIM/homeobox protein LHX2 NP_034840.1
Ailuropoda melanoleuca PREDICTED LHX2 XP_002920044.1
Sus scrofa LHX2 NP_001163990.1

Patiria miniata LHX 2/9 partial ADV69000.1 
Branchiostoma floridae apterous EEN48496.1

Nasonia vitripennis PREDICTED LHX9 XP_001599685.2

Harpegnathos saltator LHX9 EFN77731.1 
Cerapachys biroi LHX2 EZA54733.1  

Camponotus floridanus LHX9 EFN60494.1

Apis mellifera PREDICTED LHX2 XP_003250891.1

Tribolium castaneum apterous NP_001139388.1
Pediculus humanus corporis LHX2 putative EEB19661.1

Bombyx mori apterous NP_001269150.1
Danaus plexippus apterous EHJ74087.1
Plutella xylostella PREDICTED LHX9 XP_011559901.1

Daphnia pulex hypothetical protein partial EFX65839.1
Bactrocera cucurbitae apterous JAD09314.1
Ceratitis capitata apterous JAB95974.1

Drosophila virilis apterous EDW57243.1
Drosophila willistoni apterous EDW72105.1
Drosophila melanogaster apterous ACZ94339.1

Acyrthosiphon pisum PREDICTED LHX9 XP_008181713.1
Pedetontus unimaculatus apterous partial BAI79511.1

Ephoron eophilum apterous partial BAI79512.1 
Zootermopsis nevadensis apterous partial KDR14264.1  

Actinote anteas apterous partial AGW22933.1 
Junonia coenia apterous partial AAB46366.1

Cethosia cyane apterous partial AGW22934.1

Fopius arisanus apterous JAG82009.1
Cerapachys biroi apterous EZA54731.1

Lygus hesperus apterous JAG42955.1

Stegodyphus mimosarum LHX2 partial KFM59833.1
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Lim homeobox evolution. Maximum-likelihood analysis (RAXML, JTT + Γ model, rapid bootstrapping (250 replicates))

0.1

Mus musculus USF 1 NP_033506.1
Homo sapiens USF 1 NP_009053.1
Rattus norvegicus USF 1 NP_113965.1

Harpegnathos saltator USF 1 EFN76085.1

Apostichopus japonicus MITF ADX20705.1

Anolis carolinensis PREDICTED MITF XP_008103596.1
Chaetura pelagica MITF KFU89060.1

Caprimulgus carolinensis MITF KFZ64220.1
Gavia stellata MITF partial KFV58721.1

Tyto alba MITF KFV48321.1
Manacus vitellinus MITF KFW82438.1

Gallus gallus MITF NP_990360.1

Podiceps cristatus MITF KFZ65671.1
Phalacrocorax carbo MITF KFW88015.1

Homo sapiens MITF O75030.2

Camelus dromedarius PREDICTED MITF XP_010985695.1

Sus scrofa MITF NP_001033090.1

Poecilia reticulata MITF ABI64148.1
Cyphotilapia frontosa MITF A Fragment Q5TLY5

Bos grunniens MITF AJK30570.1

Homo sapiens MITF AAH65243.1
Mesocricetus auratus MITF NP_001268768.1

Cricetulus griseus MITF EGW05011.1
Mus musculus MITF Q08874.3

Rattus norvegicus MITF NP_001178018.1
Heterocephalus glaber MITF EHB01112.1

Pteropus alecto MITF ELK07751.1
Myotis brandtii MITF EPQ19486.1

Danio rerio MITF NP_571922.2
Callorhinchus milii MITF AFO97570.1
Xenopus tropicalis MITF NP_001093747.1
Xenopus laevis MITF NP_001165661.1

Tinamus guttatus MITF KGL78062.1

Saccoglossus kowalevskii MITF NP_001161587.1

Ceratitis capitata MITF JAB96938.1
Bactrocera dorsalis MITF JAC48643.1
Bactrocera cucurbitae MITF partial JAD06463.1

Drosophila virilis hypothetical protein ACY70483.1
Drosophila melanogaster MITF Q6WSQ9

Cerapachys biroi MITF EZA49958.1
Camponotus floridanus MITF EFN66898.1

Acromyrmex echinatior MITF partial EGI64736.1
Fopius arisanus MITF JAG76134.1

Crassostrea gigas MITF EKC35507.1
Leptochiton asellus MITF

Nematostella vectensis PREDICTED XP_001636474.1

Tripedalia cystophora MITF like EU310499.1
Hydra vulgaris MITF T2MHT1

Schistosoma haematobium MITF KGB39092.1

Hymenolepis microstoma MITF CDS30224.1
Echinococcus granulosus MITF CDS15352.1 

Echinococcus multilocularis MITF CDS40180.1
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0.1

Danio rerio MyosinVIIA CAC05419.1

Rattus norvegicus MyosinVIIa BAC16515.1
Mus musculus MyosinVIIa AAB40708.1

Homo sapiens MyosinVIIA AAB03679.1

Eriocheir sinensis MyosinVa ADM15669.1
Drosophila melanogaster MyosinV AAC99496.1 

Anopheles darlingi MyosinV ETN63934.1
Culex quinquefasciatus MyosinVa EDS32712.1

Apis cerana MyosinVa AEY58620.1
Harpegnathos saltator MyosinVa partial EFN90001.1

Acromyrmex echinatior MyosinVa EGI58273.1
Camponotus floridanus MyosinVa partial EFN71292.1

Cerapachys biroi MyosinVb EZA57445.1

Strongylocentrotus purpuratus MyosinV NP_999655.1
Bos mutus MyosinVb partial ELR63004.1 
Camelus ferus MyosinVb EPY86026.1
Myotis brandtii MyosinVb EPQ07802.1
Mustela putorius furo MyosinVB partial AES02498.1
Tupaia chinensis MyosinVb ELW69364.1

Rattus norvegicus MyosinVb NP_058779.1
Mus musculus MyosinVB AAI18526.1

Oryctolagus cuniculus MyosinVb partial AAG09237.1 
Homo sapiens MyosinVb NP_001073936.1

Xenopus laevis MyosinV AFU81219.1
Python bivittatus PREDICTED MyosinVa XP_007422234.1  

Sus scrofa MyosinVa BAE03307.1 
Camelus ferus PREDICTED MyosinVa XP_006194965.1

Ovis aries PREDICTED MyosinVa XP_012036932.1

Tinamus guttatus PREDICTED MyosinVa XP_010217591.1  

Serinus canaria PREDICTED MyosinVa XP_009088380.1 
Manacus vitellinus MyosinVa partial KFW83660.1
Picoides pubescens MyosinVa partial KFV71895.1
Gallus gallus MyosinVa Q02440.1

Caprimulgus carolinensis PREDICTED MyosinVa XP_010175040.1
Opisthocomus hoazin PREDICTED MyosinVa XP_009938587.1

Eurypyga helias PREDICTED MyosinVa partial XP_010155366.1  
Eurypyga helias MyosinVa partial KFW10242.1

Colius striatus PREDICTED MyosinVa partial XP_010203208.1
Colius striatus MyosinVa KFP26396.1

Helobdella robusta hypothetical protein 189498
Capitella teleta hypothetical protein ELT88116.1

Doryteuthis pealeii MyosinV AAF12809.2
Leptochiton asellus MyosinV
Lottia gigantea hypothetical protein ESO90956.1
Crassostrea gigas MyosinVb partial EKC20877.1 
Crassostrea gigas PREDICTED MyosinVa XP_011431173.1 
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Mus musculus zinc finger SNAI1 NP_035557.1 
Homo sapiens zinc finger SNAI1 NP_005976.2  

Xenopus tropicalis snail NP_989267.1 
Latimeria chalumnae PREDICTED ovo XP_005992981.1

Mus musculus movo B zfp BAB24985.1 
Galeopterus variegatus PREDICTED ovo partial XP_008592657.1 
Calypte anna ovo like 2 partial KFP00455.1 
Egretta garzetta ovo like 2 partial KFP18367.1 

Astyanax mexicanus PREDICTED ovo XP_007248087.1 
Danio rerio putative ovo like 1 AAI55081.1 
Esox lucius PREDICTED ovo XP_010901158.1 
Poecilia reticulata PREDICTED ovo XP_008433836.1 
Haplochromis burtoni PREDICTED ovo XP_005949946.1 

Homo sapiens ovol1 protein  partial AAH43146.1 
Rattus norvegicus putative ovo like 1 NP_001101042.1 

Strongylocentrotus purpuratus PREDICTED LOC583158 XP_003730387.1 

Caenorhabditis brenneri CBN LIN 48 EGT53166.1 
Haemonchus contortus Zinc finger domain containing CDJ95655.1 

Loa loa ovol1 XP_003143011.1 
Toxocara canis ovo KHN82405.1 

Trichuris trichiura ovo CDW58708.1 

Leptochiton asellus ovo 

Crassostrea gigas ovo EKC21961.1 
Crassostrea gigas PREDICTED  zinc finger protein XP_011442664.1 

Aplysia californica PREDICTED ovo XP_005108381.1

Capitella teleta hypothetical protein ELT98230.1 

Schmidtea mediterranea ovo AFP48372.1 
Chlonorchis sinensis ovo GAA49372.1 

Schistosoma mansoni zinc finger protein putative CAZ36667.1  
Schistosoma haematobium ovo KGB38417.1 

Helobdella robusta hypothetical protein XP_009023103.1 

Cerapachys biroi PREDICTED  ovo XP_011329661.1 
Bombyx mori ovo ADD11587.1 
Apis mellifera PREDICTED ovo XP_006559480.1 
Fopius arisanus ovo JAG80806.1 
Dendroctonus ponderosae hypothetical D910 ERL94388.1 
Tribolium castaneum PREDICTED  ovo XP_008192142.1 

Ceratitis capitata ovo JAB96507.1 
Bactrocera dorsalis ovo JAC41259.1 
Drosophila virilis ovo EDW66026.1 
Drosophila melanogaster ovoA CAD23207.1 
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Ovo evolution. Maximum-likelihood analysis (RAXML, LG + Γ model, rapid bootstrapping (250 replicas))

0.1

Homo sapiens RX homeobox Q9Y2V3.1  
Mus musculus RX homeobox O35602.2  

Drosophila melanogaster RX homeobox Q9W2Q1.2  

Hydra littoralis Pax−A O02015  
Hydra vulgaris PoxN O96043  

Cladonema radiatum Pax−A D2KTZ1  

Drosophila melanogaster PoxN P23758.3  
Tribolium castaneum PoxN D6WT29  

Saccoglossus kowalevskii PoxN Q1PHQ9  

Nematostella vectensis PaxC Q5IGV4  
Acropora millepora PaxC O61610  

Limulus polyphemus Pax6 ACD88754.1  
Tribolium castaneum twin of eyeless EFA02830.1  

Oikopleura dioica  Pax6 AAY27075.1  
Trichinella spiralis  paired box protein Pax−6  XP_003376863.1  

Caenorhabditis remanei CRE−VAB−3 XP_003109533.1  

Strongylocentrotus droebachiensis Pax6 ABB52751.1 

Saccoglossus kowalevskii  pax6 NP_001158383.1  
Tribolium castaneum  eyeless NP_001103907.1   

Homo sapiens PAX6 1902328A  
Mus musculus  PAX6 AAL38015.1  

Branchiostoma belcheri  Pax6 ABK54278.1 

Crassostrea gigas  Pax−6 EKC31583.1  

Helobdella sp. MS−2000  pax6B ABN09916.2  

Idiosepius paradoxus  Pax6 BAM74250.1  
Doryteuthis opalescens  Pax6 AAB40616.1  

Euprymna scolopes  Pax6 AAM74161.1  

Lottia gigantea 133720 XP_009066032.1  
Leptochiton asellus pax6  

Lineus sanguineus Pax6−like CAA64847.1  
Platynereis dumerilii  Pax6 CAJ40659.1  

Echinococcus granulosus pax−6 CDS24497.1  
Echinococcus granulosus Pax−6 EUB57464.1  

Dugesia japonica Pax−6B CAC85262.2  

Dugesia japonica Pax−6 BAA75672.1  
Schmidtea mediterranea Pax6A AFJ24746.1  

Nematostella vectensis PaxB Q5IGV5  
Acropora millepora PaxB Q9NGS7  

Crepidula fornicata Pax−B D6QXB8  
Drosophila melanogaster Pax O16804  

Hydra littoralis Pax−B O02016  

Chalinula loosanoffi PaxB D8VF29  
Amphimedon queenslandica PaxB B1A9Y3  

Saccoglossus kowalevskii pax1/9 Q0GF38  
Homo sapiens pax9 P55771.3  

Mus musculus Paired P09084.4  
Nematostella vectensis paxD Q5IGV3  

Anthopleura japonicus PaxD1 A4PBK1  
Ciona intestinalis F6SH39  
Ciona intestinalis F6SHF6  

Tetranychus urticae pax3 7 Q6YI40  
Aedes albopictus pax1/9 A0A023EU83  

Parhyale hawaiensis pax3 7 E2GEX6  

Sepia officinalis PAX3/7 W0KM34  
Sepia officinalis pax3 7 W0KM34  

Octopus bimaculoides PAX3/7 C4P696  
Octopus bimaculoides pax3 7 C4P696  

Capitella teleta Pax3/7 A1XC54  

Branchiostoma floridae pax Q9NDA9  
Branchiostoma belcheri Pax3 7 A0MM16  
Eptatretus burgeri pax3 7 B0M179  

Gallus gallus pax3 Q8QGS3  
Anas platyrhynchos pax3 I7EXJ2  

Anas platyrhynchos pax7 I7FSJ8  

Dugesia japonica RX homeobox O97039.2  
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Pax evolution. Maximum-likelihood analysis (RAXML, DAYHOFF + Γ model, rapid bootstrapping (250 replicates))

0.1

Bos taurus phospholipase C beta NP_777242.1  
Mus musculus phospholipase C beta 1 AAM22966.1 
Homo sapiens phospholipase C beta 1 AAF86613.1

Capitella teleta hypothetical protein ELT88133.1
Lottia gigantea hypothetical protein XP_009047694

Nematostella vectensis predicted protein XP_001624150.1
Helobdella robusta hypothetical protein XP_009012530.1

Crassostrea gigas PREDICTED rab11 family interacting protein 4B like XP_011454115.1 
Crassostrea gigas PREDICTED rab11 family interacting protein 4A like XP_011454116.1

Clupea harengus PREDICTED rab11 family interacting protein 3 XP_012686510.1 
Danio rerio rab11 family interacting protein 3 NP_001025441.1

Odobenus rosmarus divergens PREDICTED rab11 family interacting protein 3 XP_004403321.1
Orcinus orca PREDICTED rab11 family interacting protein 3 XP_012388613.1
Mus musculus rab11 family interacting protein 3 NP_001156340.1
Homo sapiens rab11 family interacting protein 3 NP_055515.1
Otolemur garnettii PREDICTED rab11 family interacting protein 3 XP_012661302.1 

Octodon degus PREDICTED rab11 family interacting protein 4 partial XP_004635557.1
Rattus norvegicus rab11 family interacting protein 4 NP_001100493.1
Mus musculus rab11 family interacting protein 4 NP_780752.1
Trichechus manatus latirostris PREDICTED rab11 family interacting protein 4 XP_004385505.1
Homo sapiens rab11 family interacting protein 4 NP_116321.2

Otolemur garnettii PREDICTED rab11 family interacting protein 4 XP_012665175.1

Xenopus  Silurana  tropicalis rab11 family interacting protein 4 NP_001096170.1 
Taeniopygia guttata PREDICTED rab11 family interacting protein 4 XP_012434033.1

Mus musculus rab11 family interacting protein 5 isoform 2 NP_803417.3
Homo sapiens rab11 family interacting protein 5 NP_056285.1  
Bos taurus rab11 family interacting protein 5 NP_001179798.1
Orcinus orca PREDICTED rab11 family interacting protein 5 XP_004277121.1

Lepisosteus oculatus PREDICTED rab11 family interacting protein 5 like XP_006629628.1

Xenopus laevis rab11 family interacting protein 2 NP_001089307.1
Bos taurus rab11 family interacting protein 2 NP_001179700.1
Homo sapiens rab11 family interacting protein 2 NP_055719.1
Rattus norvegicus rab11 family interacting protein 2 NP_001100917.2
Mus musculus rab11 family interacting protein 2 NP_001028344.2

Homo sapiens rab11 family interacting protein 1C ABB43161.1 
Mus musculus rab11 family interacting protein 1 NP_083699.2 
Rattus norvegicus rab11 family interacting protein 1 NP_001184170.1

Xenopus tropicalis rab11fip1 protein AAI35581.1

Strongylocentrotus purpuratus PREDICTED rab11 family interacting protein 1 XP_011680891.1
Saccoglossus kowalevskii PREDICTED rab11 family interacting protein 1 like XP_006813958.1
Leptochiton asellus rab11 interacting protein 

Ceratosolen solmsi marchali PREDICTED rab11 family interacting protein 2 XP_011503198.1
Nasonia vitripennis PREDICTED rab11 family interacting protein 2 XP_001607416.1
Athalia rosae PREDICTED rab11 family interacting protein 5 XP_012258251.1
Orussus abietinus PREDICTED rab11 family interacting protein 5 XP_012270033.1

Apis mellifera PREDICTED rab11 family interacting protein 1 XP_006568821.1
Megachile rotundata PREDICTED rab11 family interacting protein 2 XP_003701619.1
Bombus terrestris PREDICTED rab11 family interacting protein 2 XP_003393700.1
Bombus impatiens PREDICTED rab11 family interacting protein 2 XP_003490087.1

Wasmannia auropunctata PREDICTED rab11 family interacting protein 2 XP_011700601.1
Monomorium pharaonis PREDICTED rab11 family interacting protein 2 XP_012521544.1

Camponotus floridanus PREDICTED rab11 family interacting protein 2 XP_011262881.1

Tribolium castaneum PREDICTED rab11 family interacting protein 2 XP_008193424.1
Plutella xylostella PREDICTED rab11 family interacting protein 2 XP_011561045.1

Drosophila melanogaster Rab11 interacting protein AHN59883.1
Ceratitis capitata PREDICTED rab11 family interacting protein 1 XP_004535277.1
Bactrocera cucurbitae PREDICTED rab11 family interacting protein 1 XP_011186514.1

Musca domestica PREDICTED rab11 family interacting protein 5 XP_011292973.1

Zootermopsis nevadensis Rab11 family interacting protein 1 KDR13011.1
Acyrthosiphon pisum PREDICTED rab11 family interacting protein 5 XP_001945569.1  
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Rab11-interacting-protein evolution. Maximum-likelihood analysis (RAXML, LG + Γ + F model, rapid bootstrapping (250 replicates))

0.1

Xenopus laevis LIM homeobox 2 NP_001167469.1  
Caenorhabditis elegans LIM T34266  

Homo sapiens LIM homeobox transcription factor 1 alpha NP_001167540.1
Mus musculus LIM homeobox transcription factor 1 alpha NP_387501.1

Danio rerio LIM homeobox transcription factor 1 beta a NP_001020339.1

Strongylocentrotus purpuratus prox 1 AFM08853.1  
Colius striatus prospero 2 partial A0A091KPY4

Podiceps cristatus prospero 2  Fragment  A0A094KDS3
Mus musculus prospero 2 NP_780407.1

Rattus norvegicus prospero 2 NP_001178700.1

Bos taurus prospero 2 NP_001179608.1
Camelus ferus prospero 2 S9WSE3

Homo sapiens PREDICTED prospero 2 XP_005267600.1
Fukomys damarensis prospero 2 A0A091CWX7 

Oryzias latipes prospero 1 NP_001155232.1  
Danio rerio prospero 1 NP_571480.2

Xenopus laevis prospero 1 NP_001084172.1
Gallus gallus prospero 1 NP_001005616.1

Fukomys damarensis prospero 1 A0A091D579

Cricetulus griseus prospero 1 G3GRG4
Mus musculus prospero 1 NP_032963.1
Rattus norvegicus prospero 1 NP_001100671.1

Myotis davidii prospero 1 L5LB96

Homo sapiens prospero 1 NP_001257545.1
Sus scrofa prospero related1 B3F172 

Clonorchis sinensis prospero 2 G7YEV6
Schistosoma haematobium prospero 2 A0A094ZI54

Trichuris trichiura prospero CDW53080.1  
Haemonchus contortus prospero U6PKR9

Strongyloides ratti prospero 1 CEF66986.1

Microplitis demolitor PREDICTED prospero XP_008554597.1
Fopius arisanus prospero JAG81939.1

Camponotus floridanus prospero EFN67531.1
Harpegnathos saltator prospero EFN87731.1

Tribolium castaneum prospero EFA07555.1 
Drosophila simulans prospero EDX13377.1

Drosophila melanogaster prospero BAA01464.1  

Acyrthosiphon pisum PREDICTED prospero XP_008187967.1
   Diaphorina citri PREDICTED prospero XP_008468437.1  

Panstrongylus megistus putative prospero JAC88691.1  

Culex quinquefasciatus prospero XP 001845682.1
Danaus plexippus prospero EHJ71783.1  

Ixodes scapularis prospero putative EEC12842.1
Parasteatoda tepidariorum prospero partial BAE87100.1

Cupiennius salei prospero CAE00181.1  

Echinococcus granulosus prospero W6UT59
Echinococcus multilocularis prospero A0A068Y4T4

Clonorchis sinensis prospero G7YI99
Schistosoma mansoni prospero like G4VS55 

Schistosoma haematobium prospero A0A094ZN92
Platynereis dumerilii prospero partial CAY12633.1  

Lottia gigantea hypothetical protein ESO85420.1
Leptochiton asellus prox 

Crassostrea gigas PREDICTED prospero 1 P011452609.1
Crassostrea gigas prospero EKC41624.1  
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Prox evolution. Maximum-likelihood analysis (RAXML, JTT + Γ model, rapid bootstrapping (250 replicates))

0.1

Mus musculus SIX5 P70178.2  
Danio rerio six4.3 Q9DEC0  

Danio rerio six4.1 Q9DEE7  
Danio rerio six4.2 Q9DEC1  

Mus musculus SIX4 Q61321.1  

Nematostella vectensis six4 5like1 A7SZ27  

Capitella teleta R7TJR3  

Leptochiton asellus six4/5  
Crassostrea gigas six3 K1RZS7  

Lottia gigantea V4AHM7  

Daphnia pulex E9FYU0  

Drosophila melanogaster Q9Y1P6  
Drosophila melanogaster B6VQA3  

Strongylocentrotus purpuratus H3IT66  

Nematostella vectensis six1/2 A7SPN4  

Daphnia pulex SIX E9HU51  
Drosophila melanogaster sine oculis Q27350.1  

Nematostella vectensis six1/2B A7S005  
Dugesia japonica six1/2 Q86FY7  

Capitella teleta R7VKC5  
Capitella teleta six1/2 F9W2V7  

Leptochiton asellus six1/2   

Crassostrea gigas six1 K1PJH4  
Lottia gigantea V3ZUB0  

Euprymna scoloples six V5NS22  

Mus musculus SIX2 Q62232.2  
Mus musculus SIX1 Q62231.2  

Danio rerio SIX1A Q6DHF9.2  
Danio rerio SIX1B Q6NZ04.1  

Strongylocentrotus purpuratus H3IT65  
Strongylocentrotus purpuratus six1 H6WNA5  

Mus musculus SIX6 Q9QZ28.2  
Danio rerio six6a Q7T3G8  

Drosophila melanogaster SIX3 Q95RW8.1  
Daphnia pulex E9GWZ5  
Nematostella vectensis six3/6 L7YE22  

Strongylocentrotus purpuratus H3IXG2  
Danio rerio six6b Q6DH09  

Danio rerio six3 O73708  
Mus musculus SIX3 Q62233.2  

Capitella teleta R7VKC4  
Capitella teleta R7VF41  

Capitella teleta R7VL20  
Danio rerio six7 O93282  

Crassostrea gigas six3 K1QUB8  
Lottia gigantea V3Z5W5  
Leptochiton asellus six3/6 A  

Leptochiton asellus six3/6 B 
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Six gene evolution. Maximum-likelihood analysis (RAXML, LG + Γ model, rapid bootstrapping (250 replicates), unrooted)

1

Mus musculus KLF15 part Q9EPW2.1  

Drosophila melanogaster Sp1−like factor for pairing sensitive−silencing NP_651232.1  
Tribolium castaneum Sp4−like  partial XP_972252.2  

Aplysia californica Sp3−like XP_005093867.1  

Tribolium castaneum buttonhead EFA10687.1  
Tribolium castaneum buttonhead NP_001107792.1  

Nematostella vectensis predicted protein XP_001634948.1  
Strongylocentrotus purpuratus Sp9−like XP_003725948.1  
Strongylocentrotus purpuratus Sp9−like XP_011675138.1  

Mus musculus SP7 Q8VI67.1  
Homo sapiens SP7 Q8TDD2 .1 

Homo sapiens SP6 Q3SY56.1  
Mus musculus SP6 Q9ESX2.2  

Xenopus laevis SP8 Q5XGT8.1  
Mus musculus SP8 Q8BMJ8.1  
Xenopus tropicalis SP9 Q0VA40.1  
Homo sapiens SP9 P0CG40.1  
Mus musculus SP9 Q64HY3.1  

Branchiostoma floridae hypothetical protein XP_002598426.1  

Crassostrea gigas Sp9−like XP_011451862.1  
Leptochiton asellus sp6/9  

Schmidtea mediterranea sp6−9 AFC87782.1  

Urechis unicinctus SP8 AHL30198.1  
Lottia gigantea hypothetical protein XP_009061361.1  

Aplysia californica Sp8−like XP_005100251.1  

Aplysia californica Sp9−like XP_005093574.1  

Hymenolepis microstoma sp8sp9 CDS34053.1  
Echinococcus granulosus sp8sp9 CDS15086.1  
Echinococcus multilocularis sp8sp9 CDJ02651.1  
Schistosoma haematobium Sp9 KGB34003.1  
Schistosoma mansoni putative sp8 sp9 CCD79260.1  

Clonorchis sinensis Sp9 GAA29082.2  
Opisthorchis viverrini hypothetical protein XP_009165561.1  

Crassostrea gigas Sp8 EKC30539.1  
Tribolium castaneum Sp−like zinc finger NP_001034509.1  

Saccoglossus kowalevskii SP8/9 XP_006825845.1  

Schmidtea mediterranea Sp5 partial AIZ98420.1  
Clonorchis sinensis Sp5 GAA41489.2  

Schistosoma mansoni putative sp5/buttonhead CCD76559.1  
Schistosoma haematobium Sp8 KGB33044.1  

Saccoglossus kowalevskii buttonhead−like protein NP_001158478.1  
Branchiostoma floridae hypothetical protein XP_002598430.1  

Homo sapiens SP5 Q6BEB4.3  
Xenopus tropicalis Sp5 Q6P634  

Crassostrea gigas Sp5−like XP_011420310.1  

Hydra vulgaris Sp5−like XP_004206818.1  
Aplysia californica Sp4−like XP_005109976.1  

Capitella teleta hypothetical protein ELU11295.1  

Ciona intestinalis Sp5−like XP_002120430.1  

Mus musculus SP4 Q62445.2  
Homo sapiens SP4 Q02446.2  
Homo sapiens SP1 P08047.3  
Mus musculus SP1 O89090.2  

Homo sapiens SP3 Q02447.3  
Mus musculus SP3 O70494.2  

Xenopus tropicalis Sp3 Fragment  Q28G63  

Crassostrea gigas Sp3−like XP_011417101.1  
Strongylocentrotus purpuratus Sp4 XP_003725914.1  
Mus musculus SP2 Q9D2H6.2  

Xenopus tropicalis Sp2 Q28DC0  
Homo sapiens SP2 Q02086.3  

Hydra vulgaris zinc finger protein 397−like XP_002166590.1  
Saccoglossus kowalevskii Sp4−like XP_006825847.1  

Mus musculus KLF17 part Q8CFA7  

Homo sapiens KLF10 part Q13118.1  
Mus musculus KLF10 O89091.1  

Crassostrea gigas Sp9−like XP_011438023.1  

Drosophila melanogaster KRH1 part P08155.2  
Mus musculus KLF1 part P46099.2  

Homo sapiens KLF4 part O43474.3  
Mus musculus KLF4 Q60793.3  

Homo sapiens KLF5 part Q13887.2  
Homo sapiens KLF7 part O75840.1  

Homo sapiens KLF3 part P57682.1  
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Sp6/9-evolution. Maximum-likelihood analysis (RAXML, DCMUT, Γ model, rapid bootstrapping (250 replicates))

0.1

Hymenolepis microstoma TRP_CDS26650.1
Crassostrea gigas TrpM EKC37088.1

Gallus gallus TRPM8 NP_001007083.1
Homo sapiens TRPM8 NP_076985.4

Danio rerio TRPM4a NP_001275744.1

Drosophila melanogaster TrpM AHN56246.1
Mus musculus TrpM AFR56514.1

Danio rerio TRPC7 AGS55989.1
Danio rerio TrpM AGS55988.1

Strongylocentrotus purpuratus PRECIDTED TrpM XP_011661003.1

Larimichthys crocea TrpA KKF33290.1

Gallus gallus TrpA BAO51998.1
Anolis carolinensis TrpA BAM42681.1

Xenopus tropicalis TrpA BAM42680.1

Helicoverpa armigera TrpA AHV83756.1 
Drosophila melanogaster TrpA AEU17952.1

Anopheles sinensis TrpA KFB46925.1

Crassostrea gigas TrpA EKC30140.1

Xenopus tropicalis TrpV NP_001243521.1
Homo sapiens TrpV NP_542437.2
Mus musculus TrpV NP_001001445.1
Rattus norvegicus TrpV BAP90828.1

Danio rerio TrpV NP_001001849.1

Drosophila melanogaster NOMPC AAS64642.2  
Danio rerio TrpN NP_899192.1

Brugia malayi NOMPC partial XP_001894748.1

Stegodyphus mimosarum polycycstin−2 KFM62966.1
Sus scrofa polycystin−2 NP_001232908.1

Mus musculus polycycstin−2 NP_032887.3
Homo sapiens TrpP NP_000288.1

Bos taurus polycycstin−2 NP_001039777.1

Capitella teleta hypothetical protein ELT90189.1

Aplysia californica PREDICTED polycystin 2 like XP_005098722.1
Lottia gigantea hypothetical protein XP_009065053.1

Crassostrea gigas polycystin−2 EKC21427.1

Aplysia californica PREDICTED mucolipin XP_005099929.1
Capitella teleta hypothetical protein ELU05297.1

Mus musculus mucolipin−3 NP_598921.1
Homo sapiens mucolipin AAG00798.1

Drosophila melanogaster TrpML AAF49118.1  

Crassostrea gigas mucolipin−3 EKC42289.1

Nematostella vectensis predicted protein XP_001637374.1
Nematostella vectensis predicted protein XP_001640409.1

Danio rerio PREDICTED TRPC2 XP_009290167.1
Bos taurus TRPC2 E1BMQ7
Rattus norvegicus TRPC2 Q9R283
Homo sapiens TRPC2 Q9R244

Schistosoma mansoni TRPC putative CCD60773.1

Echinococcus multilocularis TRPC6 CDS39085.1
Echinococcus granulosus TRPC6 CDS18731.1

Hymenolepis microstoma TRPC6 CDS31571.1

Crassostrea gigas PREDICTED TRPC3 XP_011417297.1

Branchiostoma floridae hypothetical protein XP_002607434.1
Danio rerio TRPC6 NP_001025453.1

Xenopus tropicalis PREDICTED TRPC6 XP_002935616.2
Gallus gallus PREDICTED TRPC6 XP_004938898.1 
Bos taurus potential TRPC6 fragment F1MND4  
Mus musculus TRPC6 Q61143
Homo sapiens TRPC6 Q9Y210 

Danio rerio TRPC3 AGW27447.1
Xenopus tropicalis PREDICTED TRPC3 XP_002941939.2
Gallus gallus TRPC3 NP_001244208.1
Mus musculus TRPC3 Q9QZC
Rattus norvegicus TRPC3 Q9JMI9
Bos taurus PREDICTED TRPC3 XP_010812092.1
Homo sapiens TRPC3 Q13507

Bos taurus TRPC7 NP_001179724.2
Mus musculus TRPC7 Q0VFY2
Rattus norvegicus TRPC7 NP_001178620.2

Gallus gallus PREDICTED TRPC7 XP_004945040.1
Homo sapiens TRPC7 Q9HCX4

Strongylocentrotus purpuratus PREDICTED TRPC 3 XP_780368.3
Saccoglossus kowalevskii PREDICTED TRPC7 XP_002730569.1

Strongylocentrotus purpuratus PREDICTED TRPC 4 XP_789790.3
Hofstenia miamia TRPC1 AID23629.1

Tribolium castaneum TRPL EFA02794.1
Atta cephalotes PREDICTED TRP gamma XP_012063722.1
Vollenhovia emeryi PREDICTED TRP gamma XP_011868062.1
Harpegnathos saltator TRP gamma potential EFN85066.1
Apis florea PREDICTED TRP gamma XP_012346457.1
Bombus impatiens PREDICTED TRP gamma XP_003490671.1
Anopheles gambiae AGAP008435 PA XP_317008.4
Aedes aegypti AAEL005014 PA XP_001650221.1
Musca domestica PREDICTED TRP gamma XP_011295823.1
Drosophila melanogaster TRP gamma P_001137830.2
Ceratitis capitata PREDICTED TRP gamma XP_012161545.1

Danaus plexippus TRPC EHJ65374.1

Periplaneta americana putative TRPC AGG86916.1
Microplitis demolitor PREDICTED TRPC XP_008560283.1

Nasonia vitripennis PREDICTED TRPC XP_001605329.2 
Ceratosolen solmsi marchali PREDICTED TRPC XP_011500907.1  

Orussus abietinus PREDICTED TRPC XP_012279569.1
Apis mellifera PREDICTED TRPC XP_001120503.2
Megachile rotundata PREDICTED TRPC XP_003705368.1
Bombus impatiens PREDICTED TRPC XP_003489572.1
Cerapachys biroi PREDICTED TRPC XP_011347315.1

Harpegnathos saltator TRPC EFN82264.1
Acromyrmex echinatior TRPC EGI64238.1
Camponotus floridanus TRPC EFN73452.1

Monomorium pharaonis PREDICTED TRPC XP_012533497.1
Linepithema humile PREDICTED TRPC XP_012217872.1

Athalia rosae PREDICTED TRPC XP_012250629.1

Aedes aegypti AAEL005437 XP_001650890.1
Culex quinquefasciatus TRPC XP_001869048.1

Drosophila melanogaster TRPC P19334.3
Ceratitis capitata PREDICTED TRPC XP_004536899.1
Bactrocera cucurbitae PREDICTED TRPC XP_011185879.1
Calliphora vicina TRP protein CAB02410.1
Musca domestica PREDICTED TRPC XP_011292356.1

Tribolium castaneum TRP gamma EFA02859.1 
Periplaneta americana putative TRPL AGG86915.1

Drosophila melanogaster TRPL like P48994

Anopheles sinensis TRPL KFB51162.1
Anopheles gambiae AGAP010630 PA XP_307827.4

Anopheles darlingi TRPL ETN58052.1
Culex quinquefasciatus TRPL XP_001847164.1

Loligo forbesi TRP like CAA11261.1
Crassostrea gigas TRP gamma EKC41691.1

Terebratalia transversa TRPC AGJ70290.1
Helobdella robusta hypothetical protein XP_009022460.1

Capitella teleta hypothetical protein ELT89523.1

Echinococcus multilocularis TRP gamma CDS41436.1
Echinococcus granulosus TRP gamma CDS16663.1

Branchiostoma floridae hypothetical protein XP_002603320.1
Danio rerio TRPC1 F1R2G3
Xenopus laevis TRP like AAD26639.1

Gallus gallus TRPC1 Q6DMS2

Mus musculus TRPC1 B7ZMP6
Rattus norvegicus TRPC1 NP_446010.1
Bos taurus TRPC1 F1MG34

Homo sapiens TRPC1 P48995

Branchiostoma floridae hypothetical protein XP_002611405.1
Danio rerio TRPC4 NP_001276811.1

Anolis carolinensis PREDICTED TRPC4 XP_003216899.1

Rattus norvegicus TRPC4 O35119
Mus musculus TRPC4 Q9QUQ5
Homo sapiens TRPC4 Q9UBN4
Dasypus novemcinctus PREDICTED TRPC4 XP_004458073.1
Bos taurus TRPC4 NP_776903.1

Struthio camelus australis TRPC4 partial KFV87203.1
Ficedula albicollis PREDICTED TRPC4 XP_005038026.1

Gallus gallus PREDICTED TRPC4 XP_417089.2

Homo sapiens TRPC5 Q9UL62
Bos taurus TRPC5 NP_001160046.1
Rattus norvegicus TRPC5 NP_543174.1
Orcinus orca PREDICTED TRPC5 XP_004281596.1
Gallus gallus PREDICTED TRPC5 XP_420310.2
Pygoscelis adeliae PREDICTED TRPC5 XP_009326118.1
Apaloderma vittatum PREDICTED TRPC5 XP_009877530.1  
Pelodiscus sinensis PREDICTED TRPC5 XP_006136263.1
Xenopus tropicalis PREDICTED TRPC5 XP_002938829.1
Chelonia mydas PREDICTED TRPC5 XP_007060217.1  

Saccoglossus kowalevskii PREDICTED TRPC XP_002733765.1
Branchiostoma floridae hypothetical protein XP_002611400.1

Toxocara canis TRPC like KHN74212.1
Dictyocaulus viviparus TRPC KJH41533.1
Ancylostoma ceylanicum hypothetical protein EYB90571.1
Necator americanus TRPC ETN69353.1

Limulus polyphemus TRPC1 like AAN38981.1  
Euperipatoides kanangrensis Eka Trp1 protein CFW94249.1

Leptochiton asellus TRPC
Lottia gigantea hypothetical protein XP_009055310.1

Crassostrea gigas TRPC like EKC25179.1

Helobdella robusta hypothetical protein XP_009009132.1
Capitella teleta hypothetical protein ELT89323.1
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TRPC evolution. Maximum-likelihood analysis (RXML, LG + Γ + F model, rapid bootstrapping (250 replicates), unrooted)
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Suberites domuncula tyrosinase−like protein AJ574915.1  
Nematostella vectensis v1g198393 XM_001640169.1  
Nematostella vectensis v1g240046 XM_001638262.1  

Nematostella vectensis v1g216737 XM_001625411.1  
Nematostella vectensis v1g203775 XM_001635746.1  

Hydra vulgaris 449664857 XP_004206014.1  

Capitella teleta 212520 ELU00527.1  

Phragmatopoma californicatyrosinase−like protein 1 AEY94428.2  

Pinctada fucata tyrosinase−like protein 1 AB254132.1  
Pinctada fucata tyrosinase−like protein 2 AB254133.1  

Pinctada fucata tyrosinase DQ112679.1  

Helobdella robusta168144 XP_009012067.1  
Crassostrea gigas Putative tyrosinase−like protein tyr−1 EKC19270.1  

Leptochiton asellus tyrosinase A  
Crassostrea gigas tyrosinase AGZ15753.1  

Illex argentinus tyrosinase precursor1 AB107880.1  
Sepia officinalis tyrosinase AJ297474.1  

Crassostrea gigas Putative tyrosinase−like protein tyr−3 EKC32237.1  

Caenorhabditis elegans Protein TYR−1 NM_066310.4  
Caenorhabditis elegans Protein TYR−2 NM_067435.4  

Caenorhabditis elegans Protein TYR−4 NM_059308.6  
Caenorhabditis elegans Protein TYR−3 NM_059654.4  

Saccoglossus kowalevskii tyrosinase−likeB XM_002738384.1  
Saccoglossus kowalevskii tyrosinase−likeA XM_002738383.1  

Branchiostoma floridae 126757 XM_002604545.1  
Branchiostoma floridae 69010 XM_002592473.1  
Branchiostoma floridae 219832 XM_002597479.1  
Branchiostoma floridae 224694 XM_002589551.1  

Branchiostoma floridae 247919 XM_002589786.1  
Branchiostoma floridae 146037 XM_002587151.1  

Leptochiton asellus tyrosinase B  
Capitella teleta 17975 ELU13195.1  

Capitella teleta 34168 ELT93343.1  
Schmidtea mediterranea tyrosinase AFC87780.1  

Branchiostoma floridae 126361 XM_002606856.1  
Branchiostoma floridae 126360 XM_002606855.1  
Xenopus tropicalis tyrosinase−related protein 1 NM_001016476.2  
Danio rerio tyrosinase−related protein 1b NM_001002749.2  

Gallus gallus tyrosinase−related protein NM_205045.2  
Homo sapiens tyrosinase−related protein 1 NM_000550.2  
Mus musculus tyrosinase−related protein 1 NM_031202.3  

Danio rerio dopachrome tautomerase NM_131555.2  
Homo sapiens dopachrome tautomerase NM_001129889.1  
Mus musculus dopachrome tautomerase NM_010024.3  
Gallus gallus dopachrome tautomerase NM_204935.1  

Xenopus tropicalis dopachrome tautomerase NM_001017161.2  

Halocynthia roretzi HrTYR D63949.1  
Ciona intestinalis L−dopachrome tautomerase−like XM_002129643.1  

Ciona intestinalis 5 6−dihydroxyindole−2−carboxylic acid oxidase−like XM_002119565.3  

Ciona intestinalis tyrosinase−like XM_002123004.3  
Halocynthia roretzi tyrosinase D63950.1  

Branchiostoma floridae 57224 XM_002598584.1  

Takifugu rubripes tyrosinase−like XP_003968377.1  
Cyprinus carpio tyrosinase AFG33047.1  
Danio rerio tyrosinase NM_131013.1  
Xenopus tropicalis tyrosinase NM_001103048.1  

Mus musculus tyrosinase NM_011661.4  
Homo sapiens tyrosinase NM_000372.4  

Bos taurus tyrosinase AFJ39261.1  

Alligator mississippiensis tyrosinase XP_006276940.1  
Pterocles gutturalis TYROSINASE KFV11514.1  
Gallus gallus tyrosinase AAB36375.1  

Anolis carolinensis TYROSINASE XP_003219419.1  
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Tyrosinase evolution. Maximum-likelihood analysis (RAXML, LG + Γ model, rapid bootstrapping (250 replicates), unrooted)
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