Additional file 2: Figure S2
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Opsin domain

MKLRQRTVGAQLRSQPVSSAGGPANSGPPATPSGGIAPVSTFGAAEALADPEARGWILTWSWTFTGFFVYITASWLSGLWYTTDPLAYAALRAQVPTLVYQMSSTAFFTALVLNLTSLLFEDNAPKRQLALLSCATKGAA| :
—~MRKRT-GLPLPRQ—-RENAPAQN—————————— SYNSTLG-EDNGDPEAFRGWVKTWTWTLTGFCFYMTASWVVDACLPANPVASVELFKQVPLLVYQMSSTAFFTALVLNLTSLLFEDNAPKRQLALLSCATKGAA| :

CHTDLLLVTGGATVLYDAYGSICIPQRYVQWLVTTPTMVYILSKISDFTPRQTATATGLDVLMVLSGLVANFLRSPYL-WVAFLTSTAAFTGVLYMMGLMVYSAVKEHTSANSRRSLLFTYMCTLFIWNLFPLAWILHVV | :
CHTDMLLVTGRARVVFDAFGATVIPQRYVQWMVTTPTMVYILSKISDFTPQQTATATCMDVVMVLSGLMANFAPGPYLNWLMFSVSMLSFVGVLYMMGRMVESAVKEHSSPSSRRSLLETYMCTLLIWSMFPVAWVLHLL | :

dimerization and histidine phosphotransferase (DHp) domain

HRGSPAAEYLNVFANFMAKVLESSSIMYGNYMT TAQRRLLAQQDAENANRVQMIQDLRDSV[TRKDQFMSLMSHELRTPLNGT TQLSDALVRGAGGEMNPKGQHFVRT IKNSSNHLLNTINDILDVAALKHGKLTIKHEVC :
NSSSPYGEYLNTFANFMAKVLESSSIMYGNYMTTAQRRLLAQQAAENAHRVRMIQELRDAV[TRKDQFMSLMSHELRTPLNGT TQLSDALVRGAGGEMNPKGQHFVKT IKNSSNHLLNTINDILDVAALKHGKLTIKHELC :

catalytic and ATPase (CA) domain

SLAKAVDHVVDIVAPLAKKEVTMERWVDPATPLIJADFSRVIQILYNLTGNALKFTNKGRVGVRVEPSADGTHVLLQVSDTGIGIPKDRLHSIWGAFEQVDMSVTRKYGGTGLGLNIVKQLVEAHEGT IEVASVEGRGTT| :
SLAKAVEHVVDIVAPLARKDVATERSVDPHTPLIJADFSRVIQILYNLAGNALKFTHRGRVCVRVSPSADGSSVTLQVADTGIGIPPERTSGIWGAFEQVDMSVTRKYGGTGLGLNIVKQLVEAHEGKIEVQSAEGRGTT| :

FTVELPVLQSSTRRSLEGQVLDSLTRCGHAAARDTMVQRRTRSRP—————SLGLEDTITQFARGVQRRASGLLGVAKAAQEAGSNAGTGPAGSTGAGAGGGGGAGGGGQRDSLDREEGEQLLRKRTHELEHESRLGDLAR  :
FTVTLPVLQPCTRQSLELQVMESLSKCGHASARAAVSRRRSNRLASTSGRKPSLEETASKLARGTTRHASGLTSPSRRDAAD: GNVSGSNSQEKEDVLYRRRTQELERENLMGELQR

RTVHKQSMEEADLASRQLLLSDYERRAERDTRSLERIDSGQPGLTNGGGEGAGGAAGGGAGSGGGGGSAPGSAGKAGVAGGSCRGDVRGGGTDGRGGGGGGAGGAGG———=-GGGGGNGGGGASGGGGRRSGAPTSGRAS  :
RAEHKRSMEEAHRVSRQLQLSEPERQAERDSRSLERLDLQIAARPPPS——————————————————————-LPAPAAAAGGSCLRNSSETGVKSSPGSTTAAGSLGSFQAWRGEASEVAHRAVTGHSSRTS———-GEAR  :

LGELPSGGSGGGGGGGGGGGDGTPESPRSATARRGLLAMRQSSLSNLRGATSARAGGAAGGAAASGGGVSVGRWASTTDTGFANQGAAAAAWRGDSHRTLPGVEGGCVSVSSANGNSTADVYEALQLARASNESGGGGGG  :
E-ALATRGSVGGGGGGGG-CSG STAVSTGGNSLADVYEHLLLARGSTDSHSGHGL  :

GGGGGGGGNGSSLKASGGSLALRMSAYGRTGYGGANGGGGGGA-NGLNGYGGGGGALGGSGASGSLLKSALESDLYRNGPSPRDPYDCDASSVGADSEYEWVGDGGGAGGGGAFGGRSRGPTSTGSLALGGMACGPGGRR
VRKLSATSVGGGSKSNTVREALRMSTYGRTPGGGGCGGGGGGGGGGMHSHS——GP——VPGGTSHLLLKALDSDLYRGARESHD-——-DGSSVGADSESDGLRA: AGRRS :

Response regulator

HQPPKPSLRSGKLTPMLSNA-———AAAAAATTAVPPGLTLDKLAYSDMYGTIQVLSVDDEDINQIVLEETLTDSGYAFARCMDGAEALEWLCASDTMPDLILLDCMMPVMSGHEFCATLRKVIPGNVLPYVIMVSAKSDEE | :
QKGPGPVSRSGKIMPASASLNSTNALVTASSLSPPPGLTLDKLPYSDMYGTVQILSVDDEEVNQIVLEETLTSTGYHFARCMDGLEALDWLCASETMPDLILLDCMMPNMSGHEFCATLRKVIPGNVLPYVIMVSAKSDED | :

Guanylyl cyclase

NIVEGLRSGSNDFVRKPYQREELLARTETQURLKSDSWWLAELVNNVDGRETESMKLLKNTLPESTTARMQQGQKFVADSHGHVVILFSDIVGFTSLSSKLPTAEVFLMLSNMFTAFDKLTDRFSVYKVETTGDAYMVAA | :
NIVEGLRSGSNDFVRKPYRREELLARTETQURLKSDSWWLAELVNNVDGRETESMKLLKNTLPESTTARMQQGQKFVADSHEHVVILESDIVGFTSLSSKLPTAEVFLMLSNMETAFDKLTDRFSVYKVETTGDAYMVAA | :

GHDEDEDKEAKGSPLMRVLGFARAMLDVVRNITAPNGERLRIRTGVHCGPAFAGVIGMKCPRYCFLGDTVNTASRMESTGFPMCTHVSENVFKHHPAAEAELQEVGERDTKGKGHMRTYVVRTGAWEQALRDFAARQQAA -
GHDEDEDKARKGSPLTRVLGFAKAMLDVVRNITAPNGERMRIRTGVHCGPAFAGVIGMKCPRYCFLGDTVNTASRMESTGFPMCTHVSEDVYQHHPNMEGEFVEVGEREVKGKGRMRTYLVRVGAWEQALRDYAPRQQTA -

AAAAQAQAQTLALA-——————RQQAALLQQQHEQLQLQLQ———— ANGGGGGGGA———TAN-———————AAKAAADALAQLPASLSFDSASAGSTSSMLPLSGGSVAGAAARTANSLAPGAGGGGAAAGAADGGGGGN
AASTSASASAAGQQQQQQHQRPAQATTMQRAAQQLAQAAALSCAQPEREGLHGGAAEGAKS TGVSSGGLGGGELHPQPQLSQLSHRASFGAVSPGGSRS————————-AGQ———-VMLCPSSSSAAAAAAAA——-AAA :

GCGGGGGAVRMGHLLSTVAEEGSLPGSPSSFAAAAAAAALSPSAAAQQQQQQAPGYHPSHL-RTASAGAGRSPLSRGELPAAASSPLAPGGGAAAGAAGSSPLLPPLLRGANHYTDPRLAGGLRPSFSTGGYVLEDDSDD  :
ANDGNHNNGRFVHLLSTVAEEVSVPPSPLLLPDATAAVTD—————————— GNGVGFGLVRPQLTGSAMGVRSPLSRPELSA PRLP PRTTFGSEAYYCDETSDD :

GGTSTNTGVGGGTGHGMGSSLGEGRAGSTSLTGIGAR-SFTGASCGGGAGGGGGGGGLRMLNSPTGQYDTGDAGENGSSGPGGSGGGGGEVGGSGGTPSGLRVHVPRSLSGLSGGSYGSGGSTGIGMSRAGLGSATAAAA -
1 1639

GANSTLNGMIMASGGALRSC——————-SGSLTGLLPASPFLLQT-——APATGAGAGARRAVSDASGYGNTGD——————————————-GGDSGRQPGHASVLDVAA

AASGACFLTSDAADASFSGGVLAATTSHAALGSGGAADSQHAPSAAGAVMGSSPAAALQVSPASPGGAAAGGLGSGLSPQSSLYGGAQLLLSPNSAGLHSGHANTTLAYLEQRTASLGTQLATEALSRQRLQDELDAERR  :

EFGLGVGGAAATA-—PAVA-———-HLREDGLAFAPATA-——-AGGAG——-R————————- VGSVTGGAVIPATGYLEQQITRLGTQLAAETSKRQRLQADLDEERR  :
RAAGAMQQASLLMQQLRNATQAAGGGSGGAPSSVAAAAAAAGQEQHLARLQLGSGGGGADAASGGGGGAALPPSAAVPLSRLPPPP———RGAGGAVASLRAAGGANELL——————————-PTSN-EANSNADADVIIGG :
RSASALQHVTLLQQQAAALATAAAFTSSAT-—————-SSTAGRQDSTDR—————-NGAVATSYGS————CSASTKHPCNNLPSGGPSAKNG TKHGGNSVRQQKQLEQQLRDQEQQQQQQQPTSQCDSSYAPDAEIVILG  :
GGMSSTVVPAAQPPSSSAFGSAGAATSGGSGNDDQ————ETTLASPFVSDLPAYALEAGDVVPNSLDFASQGFDPGSSGAGGRGGGGGSRHAGRAAAAQQRPSSKVQRMNVGDAAALMLQPPKAQ-——————QLQPGSQ :
PADDDADIG——DGSGGSGGGSGGAAGTAGPDSDEGPALEQQRVPSRFPLHLPVAASS-GSVEG—GASPRAGLDPRVTTMQG TGNSSNLMRDSPLVLTDIEWHSNGLRRPDD :
STAFVEA——————GGVGRSGASGGGTAEPLPGSAAEAYSGYSRQQLEDQLLLPVPMPTSTTAL-MPGGGTAAATAAVGTATAASTT-————TTTTTTVSHHRHVFHTSAAAGLALSAHPAPGSSPLPAPSSSSPCTALQP  :

ATAAAETGSPEAAVAVGRRE-TGGGVHVHAT-——-DARGGGT-————GGALVSSPVSPPLHPLHSPPAGLLAARPASDSTTNDTTTDQKLFYDSGARVNAAVEPFHTSLSHGLKAAVIVRAG————=TAGGTGGCHVVQS :

LQLQPPPLPCYSLDALFVDLGLEPYLPRFRDEAIRLDMLLSMDAQQLERLGLKPLGYRIRVREAVVELARGLLRSSEDAAVLVEMSQQHQHQQQYRSQQAQQLQQQHQPLER
~—==GWLMPRYSLDVLFEELGLLPYLGAFQEEATR] DQLLGMDTGQLERL GLRPLGYCLRLREAVLDLARRLLRACEEAARL PQPLALTDAAPVLGAPHAAAAEATPSSINSGGGGGGGGGDGGGGGGGGGGAAMRSG
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