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DrCNGC -3 QVFSPGDYICKKG----DIGRE----MYIIKEGK----LAVVA-----------DDGVTQFVVLSDG------AYFGEISILGIKGS----KAGNRRTANIRSVGY------SDLFALSKD-----DLMDALSEY----PEAKKA 
HsCNGC -4 QTYSPGEYVCRKG----DIGQE----MYIIREGQ----LAVVA-----------DDGITQYAVLGAG------LYFGEISIINIKGN----MSGNRRTANIKSLGY------SDLFCLSKE-----DLREVLSEY----PQAQTI 
MmCNGC -4 QTYSPGEYVCRKG----DIGRE----MYIIREGQ----LAVVA-----------DDGVTQYAVLGAG------LYFGEISIINIKGN----MSGNRRTANIKSLGY------SDLFCLSKE-----DLREVLSEY----PQAQAV 
DrCNGC -4 QVYSPGEYVCKKG----DVGHE----MYIIKEGK----LAVVA-----------DDGVTQFAVLGDG------NFFGEISILNIKGN----KSGNRRTANIRSIGY------SDLFSLSKE-----DLTETLLEY----PAAKRL 
HsCNGC -1 VVYLPNDYVCKKG----EIGRE----MYIIQAGQ----VQVLGG----------PDGKSVLVTLKAG------SVFGEISLLAV-------GGGNRRTANVVAHGF------TNLFILDKK-----DLNEILVHY----PESQKL 
DrCNGC -1 VVYLPGDFVCEKG----EIGRE----MYIIKAGE----VQVVGG----------PDGKTVFVTLRAG------SVFGEISLLAG-------GGGNRRTANVKAHGF------ANLFILDKK-----DLAEILVHY----PESQKL 
HsCNGC -3 VLYLPGDFVCKKG----EIGKE----MYIIKHGE----VQVLGG----------PDGTKVLVTLKAG------SVFGEISLLAA-------GGGNRRTANVVAHGF------ANLLTLDKK-----TLQEILVHY----PDSERI 
MmCNGC -3 TIYLPGDFVCKKG----EIGKE----MYIIKHGE----VQVLGG----------PDGAQVLVTLKAG------SVFGEISLLAK-------GGGNRRTADVVAHGF------ANLLTLDKK-----TLQEILLHY----PTSKKL 
DrCNGC -3 IVYLPGDFVVKKG----DIGKE----MYIIKAGE----VQVIGG----------PDNKIVFVTLKAG------CVFGEISLLQSSA-----NGGNRRTANVAAHGF------ANLFVLDKK-----DLNDILIHY----PESQKV 
HsCNGColf QVFSPGDYICRKG----DIGKE----MYIIKEGK----LAVVA-----------DDGVTQYALLSAG------SCFGEISILNIKGS----KMGNRRTANIRSLGY------SDLFCLSKD-----DLMEAVTEY----PDAKKV 
MmCNGColf QVFSPGDYICRKG----DIGKE----MYIIKEGK----LAVVA-----------DDGVTQYALLSAG------SCFGEISILNIKGS----KMGNRRTANIRSLGY------SDLFCLSKD-----DLMEAVTEY----PDAKKV 
DrCNGColf QVFSPGDYICRKG----DIGKE----MYIIKEGC----LAVVA-----------DDGVTQYAHLTAG------SCFGEISILNIRGS----KMGNRRTANIRSIGY------SDLFCLSKG-----DLMEAVMEY----PDAKKV 
GgCNGCcone TVFSPGDYICKKG----DIGRE----MYIIKEGK----LAVVA-----------DDGITQFVVLSDG------SYFGEISILNIKGS----KSGNRRTANIRSIGY------SDLFCLSKD-----DLMEALTEY----PEAKKA 
GgCNGCrod QVYSPGDYICRKG----DIGRE----MYIIKEGK----LAVVA-----------DDGVTQFVVLSDG------SYFGEISILNIKGS----KAGNRRTANIRSIGY------SDLFCLSKD-----DLMEALTEY----PDAKAM 
DrCNGCrod QVYSPGDYICKKG----DIGRE----MYIIKEGK----LAVVA-----------DDGITQFVVLSDG------SYFGEISILNIKGS----RAGNRRTANIRSIGY------SDLFCLSKD-----DLMEALTEY----PDAKAM 
HsKvolt_H1 VHCAPGDLIYHAG----ESVDS----LCFVVSGS----LEVIQ-----------DDEVVAILGKGD--------VFGDVFWKEA--------TLAQSCANVRALTY------CDLHVIKRD-----ALQKVLEF----YTAFSHS 
MmKvolt_H1 VHCAPGDLIYHAG----ESVDS----LCFVVSGS----LEVIQ-----------DDEVVAILGKGD--------VFGDVFWKEA--------TLAQSCANVRALTY------CDLHVIKRD-----ALQKVLEF----YTAFSHS 
DrKvolt_H1 IHCAPGDLIYHAG----ESVDS----LCFVVSGS----LEVIQ-----------DDEVVAILGKGD--------VFGDVFWKEV--------TLAQACANVRALTY------CDLHVIKRD-----ALQKVLEF----YTAFSNH 
HsKvolt_H2 THAPPGDTLVHAG----DLLTA----LYFISRGS----IEILR-----------GDVVVAILGMGW--------GAGTGLEMPS------AASRGASLLNMQSLGL------WTWDCLQG------HWAPLIHL----NSGPPSG 
DrKvolt_H2 THAPPGDTLVHSG----DVLTA----LYFISRGS----IEILR-----------DDVVVAILGKND--------IFGEPISLYA--------RPGKSSADVRALTY------CDLHKILRD-----DLLEVLDM----YPDFSDN 
HsKvolt_H3 AFCTPGEYLIHQG----DALQA----LYFVCSGS----MEVLK-----------GGTVLAILGKGD--------LIGCELPR------REQ--VVKANADVKGLTY------CVLQCLQLA-----GLHDSLAL----YPEFAPR 
HsKvolt_H4 SFCAPGEYLLRRG----DALQA----HYYVCSGS----LEVLR-----------DNMVLAILGKGD--------LIGADIPE----(10)PNFVLKTSADVKALTY------CGLQQLSSR-----GLAEVLRL----YPEYGAA 
DrKvolt_H4 SFCTPGEYLIRQG----DALQA----NYFVCSGS----LEVLK-----------DNMVLAILGRGD--------LIGSDLPG------QNH--VIKTNADVKALTY------CDLQYIGVK-----GLSDVLEL----YPEYANI 
HsKvolt_H5 IHCAPGDLIYHAG----ESVDA----LCFVVSGS----LEVIQ-----------DDEVVAILGKGD--------VFGDIFWKET--------TLAHACANVRALTY------CDLHIIKRE-----ALLKVLDF----YTAFANS 
MmKvolt_H5 IHCAPGDLIYHAG----ESVDA----LCFVVSGS----LEVIQ-----------DEEVVAILGKGD--------VFGDIFWKET--------TLAHACANVRALTY------CDLHIIKRE-----ALLKVLDF----YTAFANS 
GgKvolt_H5 IHCAPGDLIYHAG----ESVDA----LCFVVSGS----LEVIQ-----------DDEVVAILGKGD--------VFGDIFWKET--------SLAHACANVRALTY------CDLHIIKRE-----ALLKVLDF----YTAFANS 
DrKvolt_H5 THCAPGDLIFHAG----ESVDT----LCFVVSGS----LEVIQ-----------DDEVIAILGKGD--------VFGDVFWKES--------SLAHACANVRALTY------CDLHVIRRD-----ALLKVLEF----YTAFANS 
HsKvolt_H6 THAPPGDTLVHLG----DVLST----LYFISRGS----IEILR-----------DDVVVAILGKND--------IFGEPVSLHA--------QPGKSSADVRALTY------CDLHKIQRA-----DLLEVLDM----YPAFAES 
MmKvolt_H6 THAPPGDTLVHLG----DVLST----LYFISRGS----IEILR-----------DDVVVAILGKND--------IFGEPASLHA--------RPGKSSADVRALTY------CDLHKIHRA-----DLLEVLDM----YPAFADT 
HsKvolt_H7 THAPPGDTLVHCG----DVLTA----LYFLSRGS----IEILK-----------DDIVVAILGKND--------IFGEMVHLYA--------KPGKSNADVRALTY------CDLHKIQRE-----DLLEVLDM----YPEFSDH 
DrKvolt_H7 THAPPGDTLVHGG----DVLTA----LYFLARGS----IEILR-----------DDIVVAILGKND--------IFGEMIHLYA--------KPGKANADVRALSY------CDLHTINRE-----DLLEVLDM----YPEFSDY 
HsKvolt_H8 SFCAPGEYLLRQG----DALQA----IYFVCSGS----MEVLK-----------DSMVLAILGKGD--------LIGANLSI------KDQ--VIKTNADVKALTY------CDLQCIILK-----GLFEVLDL----YPEYAHK 
MmKvolt_H8 SFCAPGEYLLRQG----DALQA----IYFVCSGS----MEVLK-----------DSMVLAILGKGD--------LIGANLSI------KDQ--VIKTNADVKALTY------CDLQCIILK-----GLFEVLGL----YPEYAHK 
DrKvolt_H8 SFCAPGEYLLRQG----DALQA----LFFVCSGS----MEVLK-----------DNMVLAILGKGD--------LIGANMSV------GDR--VIKTNADVKALTY------CDLQCINLR-----GLYEVLDL----YPEYSHR 
HsEpac1 PHSKAGTVLFSQG----DKGTS----WYIIWKGS----VNVVT------------HGKGLVTTLH------EGDDFGQLALVND----------APRAATIILRED-----NCHFLRVDKQ-----DFNRIIKDV----EAKTMR 
MmRAPGEF3 PHSKAGTVLFSQG----DKGTS----WYIIWKGS----VNVVT------------HGKGLVTTLH------EGDDFGQLALVND----------APRAATIILREN-----NCHFLRVDKQ-----DFNRIIKDV----EAKTMR 
XlRAPGEF3 SHAKAGAVLFNQG----DKGTS----WYIIWKGS----VNVIT------------HGKGLVATLH------EGDDFGQLALVND----------APRAATIVLRED-----NCHFLRVDKH-----DFNRILRDV----EANTVR 
HsEpac2_a ENLEKGITLFRQG----DIGTN----WYAVLAGS----LDVKVSETSSH----QDAVTICTLGIGT--------AFG-ESILDN----------TPRHATIVTRES------SELLRIEQK-----DFKALWEK----YRQYMAG 
MmRAPGEF4_a ENLEKGITLFRQG----DIGTN----WYAVLAGS----LDVKVSETSSH----QDAVTICTLGIGT--------AFG-ESILDN----------TPRHATIVTRES------SELLRIEQE-----DFKALWEK----YRQYMAG 
DrRAPGEF4_a ECLEKGITLYRQG----DIGTN----WYTVLSGS----LDVKVSETANH----QDAVTICTLGIGT--------AFG-ESILDN----------TPRHATIVTREF------SELLRIEQK-----DFRNLWEN----YRQCMAG 
HsEpac2_b SHAKGGTVLFNQG----EEGTS----WYIILKGS----VNVVI------------YGKGVVCTLH------EGDDFGKLALVND----------APRAASIVLRED-----NCHFLRVDKE-----DFNRILRDV----EANTVR 
MmRAPGEF4_b SHAKGGTVLFNQG----EEGTS----WYIILKGS----VNVVI------------YGKGVVCTLH------EGDDFGKLALVND----------APRAASIVLRED-----NCHFLRVDKE-----DFNRILRDV----EANTVR 
DrRAPGEF4_b SHAKAGTVLFNQG----EEGTS----WYIILKGS----VNVVI------------YGKGVVCTLH------EGDDFGKLALVND----------APRAASIVLRED-----FCHFLRVDKE-----DFNRILRDV----EANTVR 
HsRAPGEF2 VVERAGTIVLNDG----EELDS----WSVILNGS----VEVT-------------YPDGKAEILC------MGNSFGVSPTMDK----------EYMKGVMRTKVD-----DCQFVCIAQQ-----DYCRILNQV----EKNMQK 
GgRAPGEF2 VVERAGTIVLNDG----EELDS----WSVILNGS----VEVT-------------YPDGRTEILC------MGNSFGVSPTMEK----------EYMKGVMRTKVD-----DCQFVCIAQQ-----DYCRILNQV----EKNMQK 
XlRAPGEF2 VVERAGTVVLNDG----EELDS----WSVILNGS----VEVT-------------YPDGRTEILC------MGNSFGVSPTMEK----------EYMKGVMRTKVD-----DCQFVCIAQQ-----DYCRILNQV----EKNMQK 
DrRAPGEF2 VVERAGTIVLNHG----EELDS----WSVILNGA----VEVI-------------YLDGRSESVC------MGGSFGVCPSMEK----------QLMTGVMRTKVD-----DCQFVCIAQQ-----DYCCILNQV----EQNTQR 
HsRAPGEF6 VVEQAGAIILEDG----QELDS----WYVILNGT----VEIS-------------HPDGKVENLF------MGNSFGITPTLDK----------QYMHGIVRTKVD-----DCQFVCIAQQ-----DYWRILNHV----EKNTHK 
Dm 1 EFYAAGTYIIRQG----TAGDS----FFLISQGN----VRVTQKLTPTSP------EETELRTLS------RGDYFGEQALINE----------DKRTANIIALSP-----GVECLTLDRD-----SFKRLIGDL----CELKEK 
Dm 2 VLFSPGDYICRKG----EVGKE----MYIVNRGR----LQVVA-----------DNGKTVMASLKAG------SYFGEISILNMG------TAGNRRTASVRSVGY------SDLFVLSKK-----DMWDVLKEY----PAARVR 
Dm 3 EVFQPGDIIIKEG----TIGTK----MYFIQEGV----VDIVMA----------NGEVA--TSLSDG------SYFGEICLLTN----------ARRVASVRAETY------CNLFSLSVD-----HFNCVLDQY----PLMRKT 
Dm 4 ASYRKHSLIIREH----EEGSE----IYVSAEGQ----YDVIRGG-------------QLVASFGPA------TVFGELAILYN----------APRQASIEAATD------ARVWKIARE-----TFRAIMQIS--GSREREEN 
Dm 5 VKYPAKNLIIKEG----DVGSI----VYVMEDGR----VEVSREG-------------KYLSTLSGA------KVLGELAILYN----------CQRTATITAITE------CNLWAIERQ-----CFQTIMMRT--GLIRQAEY 
Dm 6 SAIGSGSASLPGS----GTGSG----SGIGHAGN----TSSSTSS---------ALLSHSQLTRSLERILEEAHFSGELILTNRKLK------DFPRTGTKYSLTD------TVIADLSRN-----RFAELPEEVTTFAFLETLL 
Dm 7 RLGVILRIPLDEE----DTGPA----VTIIRAGS----YDINKFK------------FQDIIRVGS--------MFGEIMMLED------------DNASVSGYLE-----IMDMSGVTGAN--LFALQPQLLSKFSAYADEAMP 
Dm 8 THAPPGDILVHRG----DVLTS----LYFIARGS----IEIQRA----------GNIVV--LGKND--------IFGENPCIYP--------TVGKSNGVVRALTY------CDIHKLHRD-----DLLDVLDS----YPEFLES 
Dm 9 VNHIAGENIIQQG----DEGDN----FYVIDVGE----VDVFVNS-------------ELVTTISEG------GSFGELALIYG----------TPRAATVRAKTD------VKLWGIDRD-----SYRRILMGS--TIRKRKMY 
Dm 10 VTFLPGDFVCRKG----EVGRE----MYIVKLGQ----VQVMGG----------PSSDVVLATLTEG------SVFGEISLLGING-------ADRRTADVRSKGY------SNLFVLSKS-----DLNEVIAYY----PTAQAI 
Dm 11 YIFTPGDSICRKG----EVARE----MFIIADGI----LEVLS------------ETGKVLTTMKAG------DFFGEIGILNLDG-------LNKRTADVRSVGY------SELFSLSRE-----DVLAAMKDY----PDAQEI 
Dm 12 QVFSPGDYICRKG----DVGKE----MYIVKRGK----LSVVG-----------DDGITVLATLGAG------SVFGEVSVLEIAGN----RTGNRRTANVRSLGY------SDLFCLAKR-----DLWETLSDY----PEARST 
Dm 13 MSINEPRVIIKNG----DMPIS----VYFILNGE----VEMKKNTNNKAV---KLEDAVAEAIFGPG------DCFGDVEMVEE----------CPRMNTYLALSS------CEVLSIYDI-----DYERILKPHMLKQWNEKKL 
Dm 14 SHSAPGDLLYHTG----ESIDS----LCFIVTGS----LEVIQ-----------DDEVVAILGKGD--------VFGDQFWKDS--------AVGQSAANVRALTY------CDLHAIKRD-----KLLEVLDF----YSAFANS 
Dm 15 MPVDAGRIIIRQS----DAPIT----VFFVLTGE----VHMIKNEKNQ------KGEGVVMGFLGAG------DMMGDVELLEG----------IKRTHTFRAATY------CELLVLFDY-----DFAPILGAYMTKIWEEKKR 
Dm 16 MAISPGRIVMKEE----DFPVT----IYFIIAGE----VEMSKNIYKKGS---SRPTVQTEAIFGPG------DCIGDIDVMED----------TPRTNTYIATTY------CELLAIFNT-----NYKIVLLPFMQKMWQEKKD 
Dm 17 IFLESGRAVYRQD----ESSDS----TYIVLSG------RMRSVITHPG----GKKEIVGEYGKGD--------LVGIVEMITE----------TSRTTTVMAVRD------SELAKLPEG-----LFNAIKLR----YPIVVTK 
Dm 18 VVDKAGTVVMSDG----EELDS----WSVLINGA----VEIE-------------HANGSREELQ------MGDSFGILPTMDK----------LYHRGVMRTKCD-----DCQFVCITQT-----DYYRIQHQG----EENTRR 
Dm 19 AHAQAGTILFNQG----DEGRS----WYILLKGS----VDVVI------------HGKGTVATLK------TGDDFGKLALIND----------APRAATIVLKEN-----NCHLLRVDKE-----HFNRILRDV----EANTLR 
Dm 20 NFCAPGEYLIHKG----DALNY----IYYLCNGS----MEVIK-----------DDMVVAILGKGD--------LVGSDINVHLVATSNGQM(14)SSSDIKALTY------CDLKCIHMG-----GLVEVLRL----YPEYQQQ 
Dm 21 SKDDPSLYIFTQG----KAVDF----FVLILEGR----VEVTIGKEALMFES-GPFTYFGTQALVPNVVIDSPTQMGSLQSLNMDS------KIRQSFVPDYSVRA-----ISDVIYITIKR(5)AKKATLLEKSRKSGTFSSET 
Dm 22 RKVQPGDFIIRQG----DDGDN----FYVIESGV----YKVYIN-------------DKHINTYNHT------GLFGELALLYN----------MPRAATVQAETS------GLLWAMDRQ-----TFRRILLKS--AFRKRKMY 



Ce 1 VEKSAGETIIEQG----EEGDN----FYVIDKGT----VDVYVNH-------------EYVLTINEG------GSFGELALIYG----------TPRAATVIAKTD------VKLWAIDRL-----TYRRILMGS--VTKKRKMY 
Ce 2 VIFLPGDMICLKG----DVGKE----MYIINQGI----LQVVGG----------DHNEKIFAELAQG------AVFGEISLLAIGG-------NNRRTASIRAKGY------CTLFVLAKE-----DLNDVIRYY----PQAQTI 
Ce 3 QVYSPNDYLCRKN----EKAKE----MFIVKKGL----LAVID-----------DDTGVELDSLKEG------HTFGELSIVQVKGN----ILGDRRSVSLRSVGY------SDVYVLHQD-----DVTRLLQEY----PEERVR 
Ce 4 QVFSPNDYLCRKN----EKAKE----LFIVKKGK----LRVID-----------DDTGEEMGELTEG------ATFGELSIVYVKGN----LLGTRRCCSLQSVGF------SDIYVLYRD-----DVSRLLQEF----PQEYKT 
Ce 5 VVNDAGTVVLAHN----EKLDS----WSVIVNGC----VEVV-------------KPSGERVEYK------LGDSFGAEPTPAT----------QIHIGEMRTMVD-----DCEFVLVEHR-----DFCSIMSTI----GDHIEK 
Ce 6 RVYSPMDYICKKG----DVGTE----MYIVKEGF----VEVVS-----------EDGQTIFVTLPAG------FVFGELSILNIPGN----KNKNLRTASVRSKGY------SDLYVLDKE-----DLWEALHEY----PQAKDS 
Ce 7 QVFSPGDFICKKG----DIGRE----MYIVKRGR----LQVVD-----------DDGKKVFVTLQEG------SVFGELSILNIAGS----KNGNRRTANVRSVGY------TDLFVLSKT-----DLWNALREY----PDARKL 
Ce 8 THSPPGDTLVHRG----DILTG----LYFIARGS----VEILND----------DNTVMGILGKDD--------IFGENPLLYD--------EVGKSSCNVRALTY------CDLHKILRD-----DLLDVLDM----YPEFAET 
Ce 9 NHAAPGDLLYHTG----ESVDA----LWFVVSGS----LEVIQ-----------DDEVVAILGKGD--------VFGDEFWKANG-------STGQSAANVRALTY------SDLHMIKKD-----KLMDVLDF----YKAFANS 
Ce 10 HYFCPGDVVIEKG----QLCSS----MFIIVCGQ----MVEITED-------------NEIDHFEG-------EILGDVNLIWFNN-----HLNHNRHQHNVISSA-----FSQIHMLSRD-----DFFKVLSSYD---PKLKRR 
Ce 11 DYYDGGHYIIRQG----EKGDA----FFVINSGQ----VKVTQQIEGET-------EPREIRVLN------QGDFFGERALLGE----------EVRTANIIAQAP-----GVEVLTLDRE-----SFGKLIGDL----ESLK-K 
Ce 12 VEVPAGAIIIRQG----DLGSI----MYVIQEGK----VQVVKDN-------------RFVRTMEDG------ALFGELAILHH----------CERTATVRAIES------CHLWAIERN-----VFHAIMMES--AREKTMSF 
Ce 13 QYVHAGSVVFRQG----EIGVY----WYIVLKGA----VEVNV------------NGK-IVCLLR------EGDDFGKLALVND----------LPRAATIVTYED-----DSMFLVVDKH-----HFNQILHQV----EANTVR 
Ce 14 VLVDSGHACYRAG----DMADS----LFVVLSG------RLRSVE---------KKTVVEEFGRGD--------VLGMMEVLTK----------KPRATTVLAVRF------SQLARVPEG-----LLNFIKMQ----YPQVGFR 
Ce 15 HRIETGQALFRQG----DKSDS----MHIVMGG------RLRAVD---------STKIIEEYGRLD--------LIGITDMAEK----------RPRRNTVMAVRF------SHIVCIPEN-----LLSFVKIR----YPQVGNK 
Dd PKA VLYKAGDIIIKQG----DEGDL----FYVIDSGI----CDIYVCQN--------GGSPTLVMEVFEG------GSFGELALIYG----------SPRAATVIARTD------VRLWALNGA-----TYRRILMDQ--TIKKRKLY 
Dd GbpA RKYSQGSVIIARD----TEPDA----FYVVASGV----VCVNIG--------------ELKKNLIVG------DYFGEMSLVMG----------GLRSANVQAVTD------VEVLSFNKE-----DFLSITRNSTESIQFITRL 
Dd GbpB VSFAHHQVIFNEG----DTSDS----MYIIKQGR----VRIHSKK-----------NKNIIRYLNVG------DFFGETAYRRSNED----SNFLPTRSFTATAID-----PTILLKLDIESIVNPRIQNIIEQKAKKNAEDNIR 
Dd GbpC STFKKDEVIIREG----ERMQK----IFQIGKGV----CRIEKSVPVAPGSS--EMKKVVLGTMKQD------DTFGEITYLLN---------GETTADVIADTDQ------TEVYTIEGQ-----FVNILFDLN----PALASK 
Dd GbpD LTFKKGEILICEG----VEYQK----MFQIVKGE----CSVVKSLLPTP(73)DPKNSVIVSKLTHG------SIFGEMSFLLP---------GGSATSLVVSSDE------VEVYIIESY-----FLHILLKSK----PYLASK 
Pt 1 QNFQCLDIVYLQE----QMIKQ----IYLVIKGI----FELRELEKG---------VAKAVHIFTQG------QLIGENELNNKT---------SLCNGTAFCISE-----EGQLLIFDHDF---FKAQVLPTIEENLPNKCKTQ 
Pt 2 QDYKFRDVVYKKG----QLDSD---VIYIIKQGE----FVVYQQK---------QNVRKQLAIMTEG------EFFGDYEAFEK----------VPRQFNISCHSH-----HGSLIVIPMQ-----ILNQKLSQYN--EQSYLQQ 
Pt 3 CTLKANQFIFKQG----DQASS----YFVIERGS----VEIIIND-------------KQIRTLGEG------SYFGEIALLYN----------ATRSASIRTLTD------CGFWSLDRG-----TFKKTIEELMLKEYDENRK 
Pt 4 KQVKKGNIVFHCG----ERGDY----FYMILKGT----VLVYVPKKEDE(62)KLPNGQMICLYKKVNTMRDGDCFGEVSLFRN----------EPRAATLIALDT------LHLGALNKS-----NYLRIFESKLEKLNFTLGM 
Pt 5 SIVQKNSYIYQEN----DESIEF---CYFIGRGE----MEIYKQN--------TQRKQFCLTKLLQG------EFFGEDGLFLLN----------KRQFSAKCSQD-----NTLLYRISLQ-----EFDKRIWKK-----EQRRW 
Pt 6 KQCKQDTIVFEKG----DRGRD----FYIILSGQ----VGIYIFSNN------MEQLQHNKINIRQGIRECVNQLIGEGVGPNKD--------QTPEIRRILLNEK-----IKKLLKVNEL(15)GRLATVVCEKQCYFAVLNKQ 
Pt 7 QIFQCLDIVYLQE----QMIKQ----IYLVIKGI----FELRELEKG---------VAKAVHIFTQG------QLIGENELNNKT---------SLCNGTAFCISE-----EGQLLIFDYDY---FKDKVLPSIEDNLPNKLKTQ 
Pt 8 QYKY-GDIIFHYG----DVGDK----VYVILKGE----VAVLVPRSESE(41)SVYFQENVCMFKKVFQFYSGQSFGDVALISD----------KPRTASILVTSD-----QIYLISMCKK-----DFKILCEKS----VLEMNQ 
Pt 9 QYKQ-GDIIFHYG----DIGDK----VYIILKGD----VAVLVPRAESE(41)NFYFKDNVCLFKKVFQFYSGQSFGDVALISD----------KPRTASILVTSD-----QIYLISMCKK-----DFKISCEKS----VLEMNQ 
Pt 10 QYDY-GSPIFHYG----EYGDK----MFIILKGE----VYVFGPKPQDE(37)SRYYKDGVLLYQKIFQYYSGQCFGDVALTSD----------KPRSATIIVSSE-----KVYCLSMRRN-----DFKIIFQKS----IQQARN 
Pt 11 YYSF-GQTIMNQG----EYGDR----VYLLLNGD----VGVYMKRSNED(47)TMYYNNGVPLFKKVWQYYSGQCFGDQALIYD----------QPRSASIIVVSE-----EAHLISMNKH-----DYKQVCEKQ----IQEQNA 
Pt 12 YYKK-GSIIFHYG----DYGDK----FFMVLKGN----VGVLVPKGNHD(46)NRYFEGGVCLYQKIYAYYSGQTFGDVSLYTD----------KPRTASILVLSD-----DVHLITMNKN-----EYKQICEKS----LQDMNS 
Pt 13 ENFMNNVTIYSSN----QIANK----VYFIISGE----VEIYGENE--------DGKLQRIAIACEN------DSFGEEALSSSVPR-------LYKYTAKTQYFK-----KTTAFAFEID-----DYCHTYAPNLIKKIEDKMK 
Pt 14 QKPSMFSVIYMEN----SIPEY----IYFIKQGE----IELLKVFP--------KNKTVSITLLQIG------CVFGHEEVQQS----------IPREYRAISKSS-----QCELYLLPVE-----TIQQFDKKNS--QSVEKKF 
Pt 15 LSFKEKTQITRRG----EPVDF----LGFILKGQ----VHGFVEN-------------QHKITLAEG------DCLGHMACMKLAG------CEVQQIDYFAKEDG-----YIAIIRLDDLR----TLQKRDSEFS---TFIYKQ 
Sc 1 VHLRASETLFSQG----DSANG----IYVVLNGR----LRQLQQQSLSNFN--TSSEEVETQNIILG-ELAQGESFGEVEVLTA----------MNRYSTIVAVRD------SELARIPRT-----LFELLALEHPSIMIRVSRL 
Sc 2 KSVPKGATIIKQG----DQGDY----FYVVEKGT----VDFYVND-------------NKVNSSGPG------SSFGELALMYN----------SPRAATVVATSD------CLLWALDRL-----TFRKILLGS--SFKKRLMY 
Sc 3 RRLASQSHLLHADN-----------IFFLVETGM----LKATYELP----------QGTLYEIFSNG------TCFGKIIAPGN--------AMPREQKLTIETET-----DSVLWVIDSS-----SLNKLKEDNLALYVEVALM 
Ec CAP HKYPSKSTLIHQG----EKAET----LYYIVKGS----VAVLIKDE--------EGKEMILSYLNQG------DFIGELGLFEE---------GQERSAWVRAKTA------CEVAEISYK-----KFRQLIQVN----PDILMR 
Ec 1 FHFLARDYIVQEG-----QQPS---WLFYLTRGR----ARLYATLAN--------GRVSLIDFFAAP------CFIGEIELIDK-----------DHEPRAVQAIE-----ECWCLALPMK-----HYRPLLLNDTLFLRKLCVT 
Ec 2 KPIQKGQTLFKAG----DELKS----LYAIRSGT----IKSYTITE---------QGDEQITGFHLAG-----DLVGFDAIGSG---------HHPSFAQALETSM-----VCEIPFETLD-----DLSGKMPNLR---QQMMRL 
Syn 1 RSHPVNQAILLQN----DWGNA----VYFILEGW----VKIR-THDLE-----GREITLTILGPGE--------IFGEMAALDE----------APRSTDVVALTA------TKVSCLSAQ-----HFLAFLAS----DPQAGIR 
Syn 2 SRFSPGQVIFQEG----DPSSD----LYMILSGV----VELRRQYVR-------HPGDYWLATLHAG------RLFGELSLLTG-----------RRRSFTAVSMT-----EVQTLRLSTEG----LILLPLEVQVKLYRAWSQI 
Syn 3 RDIPAGQALFMQD----AWGSV----VYLILAGW----AKVRRALRAQ-----DSTKTLALLGPGA--------WVGEMAVLDE----------APRSRDVLALTP------LRVAGIPAA-----TFKALMLQ----EPQLCYQ 
Syn 4 ETFERGKTIFFPG----DPAER----VYFLVKGA----VKLSRVYEMG--------EEITVALLREN------SIFGVLSFITGQ--------RSDRFYHSVAFTP------TELLSLPIEQ(8)AELAMLLVKSLSSRILQTEM 
Syn 5 ERQLLEDLYRSRSLSPYTPGQVIP(6)VIVCRGV----VQLTTLYP---------NGGEALLGFAGP-----SMPLGSPLTMLDP----YQAKALTAVDVLRLPAA-----EVEASEILSQG----LLKQVVRRLRQTEALLALA 
Cr 1 QSMQPAEPVFRVG----DVGHC----MYFIRKGC----VAVTSA----------HHEMVALLKQGE--------VFGEVALLST----------GKRTANCTALGF------VDLAAVMADF---PQSAALIRQ----RAEERLT 
Cr 2 ISLSPKEVIFRVG----DAGKE----MYVIKKGC----VAVTSP----------NGQMWSLLVAGE--------VFGEVALLST----------GKRTANCTALGF------VDLALLTG-----PDLHVVMHD----YPNKNKM 
Cr 3 EFVPAGEPVYREG----EFGES----MYIILSGT----CDVFPVAG--------SRLPSDTGLLHMG------QAFGELALVAAR---------KPRSRTVAASTA-----GGGSSSGPAQ-----QQGGVHLATLHRSSLSHMR 
Cr 4 ETHVAGDFVFRVG----DIADA----VYFILKGT----VAISDETG------------QLLTRLAQG------SHFGEFGILAYLDG------QLGVRTAAARADD-----CVELYKLHCE-----DFAALVDDDDDGQSRGGGA 
Cr 5 LPVQAGEILIQQG----DSGDAA-TKLFVVRSGK----FEVLERR---------KDVMFKVNTKERG------DVFGEISLMYD----------CPRSATVAATTD------ASVWVLERD-----VFRHFVQAS---VEDEKGQ 
Cr 6 AAFKQGEVVFRKG----EPG----DAFYVVHSGA----FTVFDAD---------GKELARVGE---G------GCFGELALLRS----------EARAATVMALSD------ASVLMLSRD-----VFTRLLGNL---ATLRNVW 
Cr 7 RTVPAGDILIKEG----DTGLAA-CELYVVKSGK----FEVLQKR---------QGQNVRVNIKERG------DCFGEISLMYD----------SPRTATVAATMD------AVVWALDRQ-----VFRFFVREL---QETQVSQ 
Cr 8 ISFKSGAVVLQQGAL--PKQDD---CMYYLQQGE----AEVVISGGADASKN--HGEERKVDGHTVRIPQKPGWLFGDVALLFH----------SPRTASVVAKTN------ITVWAMDRR-----TFLKFVMKH-----AQGAR 
Cr 9 IRLPAGEDLCQQG----DVADC----FWVLQDGT----VQAVRY----------KEGSVTIDASETP------RLLGEGVLLGD-----VVEECRVRPWTLRTVTP------CRLWGLPLQ-----DLLPLMRM----YPAIGLL 
Cr 10 HILARREVALSRG----RPPDR----LYFVVQGK----LDVRLPVPSPGG----GREERTLAVLSRG------HTVGEAVLLSA----------AAQHTSVVVSSS-----SAMLLSLSRP-----DFSRAFKEVLDIRQAERLM 
Cr 11 QEHEPGGPLLLRA(6)AMQGDYV-DALYFVSEGL----LEVRTYVFPAD(8)AVHKDELRHMPYTAEGRLKPRCYFGQAGVMHAG----------VWPGTVIARNC------CELYGLEPE(8)QPELQEMLGLPKAPIPACAAH 
Cr 12 VSLAPHEVLFRSG----DPSDS---GIYIVLHGT----LGVFLEEPGHN---MPPIHANTLRGVCLGGK-GSGESVGDLDVVDG----------AVRTVSCMALES-----GCLLVNVPRA-----LFMDFVHSHP---RALMLY 
Cr 13 LDVPPGHDLCRQG----HLADR----LWLVEWGT----VVALRH----------KEQEAHPTTGMT-------CLLGEGVLLRG-----VMDVAAVRPWTLRTSSA------CRLWELAWE-----DLEPLLRV----YPRLQSI 
Moss 1 EFFPPREEIILVN----EAPSE----FYIVVNGS----ADVIIRREEA-----GSEQILMTAQATD--------VIGEIGVICY----------RPQPFTVRSRKL------SQLLRLDRI-----VFMNIVQQ----YKEDGQK 
Moss 2 EYFPPREEIILFN----EAPSE----FYIVVNGS----VDVITMKD-------ASEQILFTAVTGD--------VIGEIGVLCY----------MPQPFTVRSRKL------SQLLRLDRS-----VFMNVVQS----FQEDGQR 
Moss 3 YMKLQGSVIYRED----MKSDG----IWLITNGV----VKWSKKAV--------GGQRLRQPTFSFG------STLGLY-EVLTG---------KPYLCDVVADSV-----VHCFFVERSRI---LFIQKERADLEDFLWQESAL 
Moss 4 EKHKAQDIIIQQS----QLGDT----FYFIEGGS----CDVYIKQSE-------NANPVCVASYSAG------DSFGELALLYN----------APRAATVKATTD------CILWAMDRG-----TFQQILMTS--TSQKRNLY 
Moss 5 RHFGAGETIIKED----EPGEG----LYIIWKGE----AETLRKVDN------PCNLSNVPAVLRKG------DHFGRVLTGSEE---------QLHSNDIIARSE-----VTCILIKHE-K---AHLLSPASTWRHEP--GDLS 
Moss 6 LQFGKGEVLLREG----TPEDG----LYFLWKGE----VEVSIPN---------SMGSHTLGLLKSG------DYFGYASAELIK---------NLNKSDVTAISE-----VICFVLRNE-N---AHLLSSVSIWAQQPDESEVA 
Moss 7 LEVNAGDVIIRQG----FESDL----FYIVESGE----FEASFSQVFNQK---FYASVVHLYTADSN------PCFGELALMYN----------KPGLATVRAASN------GSLWVLERE-----AFRGVLLMKYMQRPSVKIL 
Moss 8 FMMVQSTIIYEED----KKPDG----IWLIANGV----VQCNSKAT--------NGQQLHQPTFSLG------STLGLF-EALTG---------RPYLCDIVTRSV-----VHCFFIERSKI---LSVQKEHPELEDFLWQESAL 
Moss 9 VLFIKEEPIIHEG----NPLSH----MLFFVRGR----ILSMYR---------------IHDKRMSNCTLGPGDFFGDELICWCLSKST-G--RLPLANASLITLQ-----VTEAFSLSAE-----DLKYITDHFRY--KVASKQ 
Moss 10 ALCIEGANILREG----DPVNE----MFFIIRGE----VESVTTN-------------GGRTGFFNRAILRSGAYCGEELLTWALDPKPQN--HLPISTRTVKAVK-----EVEAFSLSAD-----DLKFVASQFR---RLHSKQ 
Moss 11 ALCTEGTHILREG----DPVNE----MFFVIRGE----LKSETTN-------------GGRTGFYNKAVLSSGDFCGEELLTWALDPKPQS--HLPTSTSSVKALK-----EVEAFSLSSD-----DLKFIASQFR---RLHSKQ 
Moss 12 KLFTKNETVLNEG----EPVRQ----MLFIVRGN----IGSSYR---------------LRHNRTSKCVLGPSHFCGDELISWCLSKPLRD--NLPLSTTTLTTLT-----VTEAFALDAL-----DLKYLTQHFQH--KFANEN 



Moss 13 HIIDREKTLLSHT----KVADTG---DWSFMPGT----QQNAPMKLTKGP----GKDGPAASTILDIGCLKAGDYFGERGLLTA----------TKRAATIVTVSH-----VDSLVLSKWDF(5)RHVLRVFKSNRRVFGDVLEG 
Moss 14 AVASSTELRFVEG----ETGDT----VQAVAAGG----VDQVVS--------------DQVLSAGTS------SSLGEVAAAAA-----------DCSAPTAALQH-----LIDFVHTQGG---LPWWLSIAATTVGIRVMVLPV 
AtCNGC1 VLYTEESYIVREG----DPVDE----MLFIMRGK----LLTITTN-------------GGRTGFLNSEYLGAGDFCGEELLTWALDPHSSS--NLPISTRTVRALM-----EVEAFALKAD-----DLKFVASQFR---RLHSKQ 
AtCNGC3 VLYTEKSYIVREG----EPVED----MLFIMRGN----LISTTTY-------------GGRTGFFNSVDLVAGDFCG-DLLTWALDPLSS---QFPISSRTVQALT-----EVEGFLLSAD-----DLKFVATQYR---RLHSKQ 
AtCNGC10 VLYTENSYVIREG----DPVGE----MLFVMRGR----LVSATTN-------------GGRSGFFNAVNLKASDFCGEDLLPWALDPQSSS--HFPISTRTVQALT-----EVEAFALTAE-----DLKSVASQFR---RLHSKQ 
AtCNGC12 VFYLANSFIVREG----HPVEE----MLIVTRGK----LKSTTGS-------------HEMGVRNNCCDLQDGDICGELLFN-------GS--RLPTSTRTVMTLT-----EVEGFILLPD-----DIKFIASHLN---VFQRQK 
AtCNGC13 VLYTENSYAIREG----DPVEE----MLFVMRGK----LMSATTN-------------GGRTGFFNAVYLKPSDFCGEDLLTWALDPQSSS--HFPISTRTVQALT-----EVEAFALAAD-----DLKLVASQFR---RLHSKQ 
Rice 1 VLYTEGSCIIREE----DPVNE----MLFIMRGN----LMSMTTN-------------GGRTGFFNSDVLKGGDFCGEELLTWALDPTSVS--SLPSSTRTVKTMS-----EVEAFALRAE-----DLKFVATQFR---RLHSKQ 
Rice 2 MLYTEGSCIIREG----DPVNE----MLFIMRGN----LESMTTN-------------GGQTGFFNSNIIKGGDFCGEELLTWALDPTSAS--NLPSSTRTVKTLS-----EVEAFALRAD-----DLKFVATQFR---RLHSKQ 
Rice 3 VLYTEGSCIIREE----DPVYE----MLFIMRGN----LMSMTTD-------------GGITGFFKSDVLKGGDFCGEELLTWALDPTSVS--RLPSSTRTVETMS-----EVEAFALTAE-----DLKFVATQFR---RLYRKQ 
AtCNGC2 RVFSKDEKIIREG----DPVQR----MIFIMRGR----VKRIQS---------------LSKGVLATSTLEPGGYLGDELLSWCLRRPFLD--RLPPSSATFVCLE-----NIEAFSLGSE-----DLRYITDHFRY--KFANER 
Rice 4 LVFSSGEKVIREG----DPVQR----MVFVLQGK----LRSTQP---------------LAKGVVATCMLGAGNFLGDELLSWCLRRPSLD--RLPASSATFECVE-----TAQAFCLDAP-----DLRFITEQFRY--KFANEK 
AtCNGC4 LIFTKGETIQKEG----DAVQR----MLFVVRGH----LQSSQL---------------LRDGVKSCCMLGPGNFSGDELLSWCLRRPFVE--RLPPSSSTLVTLE-----TTEAFGLDAE-----DVKYVTQHFRY--TFVNEK 
Rice 5 LIFPKGEIIVREG----DPVQR----MLFIVRGH----LQCSQV---------------MRNGATSWCTLGPGNFSGDELLSWCMRRPFME--RLPASSSTLVTAE-----STEAFGLEAG-----DVKYVTQHFRY--TFTSDK 
Rice 6 LVFPKGEIIVREG----DPVQR----MLFIVRGH----LQSSQV---------------LRTGATSCCTLGPGNFSGDELLSWCMRRPFLE--RLPASSSTLVTME-----STEAFGLEAA-----DVKYVTQHFRY--TFTNDR 
AtCNGC5 CLFTESTYLVREG----DPVDE----MLFIIRGR----LESVTTD-------------GGRSGFFNRSLLKEGEFCGEELLTWALDPKSGV--NLPSSTRTVKALT-----EVEAFALTSE-----ELKFVASQFR---RLHSRQ 
AtCNGC6 CLFTEKSYLVREG----DPVNE----MLFIIRGR----LESVTTD-------------GGRSGFYNRSLLKEGDFCGDELLTWALDPKSGS--NLPSSTRTVKALT-----EVEAFALIAD-----ELKFVASQFR---RLHSRQ 
AtCNGC7 SLFTESTYIVREG----DPVNE----MMFIIRGR----LESVTTD-------------GGRSGFFNRGLLKEGDFCGEELLTWALDPKAGS--NLPSSTRTVKALT-----EVEAFALEAE-----ELKFVASQFR---RLHSRQ 
AtCNGC8 SLYTESTYIVREG----DPVNE----MLFIIRGR----LESVTTD-------------GGRSGFFNRGLLKEGDFCGEELLTWALDPKAGS--NLPSSTRTVKALT-----EVEAFALEAE-----ELKFVASQFR---RLHSRQ 
AtCNGC9 CLYTESSYLVREG----DPVNE----MLFIIRGR----LESVTTD-------------GGRSGFFNRSLLKEGDFCGEELLTWALDPKSGS--NLPSSTRTAKALT-----EVEAFALIAD-----ELKFVASQFR---RLHSRQ 
Rice 7 SLCTEATYILREG----DPVDE----MLFIIRGR----LESSTTD-------------GGRMGFFNRGLLKEGDFCGEELLTWALDPKAAA--NLPLSTRTVKAIS-----EVEAFALHAD-----ELKFVAGQFR---RLHSKQ 
Rice 8 ALYTERTFIIREG----DPVDQ----MLFIIRGC----LESITTD-------------GGRSGFFNRSLLEESDFCGEELLTWALDPKAGL--SLPSSTRTVRALS-----EVEAFALHSD-----ELKFVAGQFR---RMHSKQ 
Rice 9 TLYTENEYILREG----DPVDE----MHFILHGC----LESETTD-------------GGRSGFFNKVQLKEGAFCGDELLTWALDPKSAA--NFPASTRTVKALT-----EVEAFALCAE-----ELKFVASQFR---RLHSRQ 
AtCNGC11 VHYTEKSYIVREG----EPVED----MLFIMRGN----LISTTTY-------------GGRTGFFNSVDLIAGDSCG-DLLTWALYSLSS---QFPISSRTVQALT-----EVEGFVISAD-----DLKFVATQYR---RLHSKQ 
AtCNGC14 SLSTQGNYIVREG----DPVTE----MLFIIRGK----LESSTTN-------------GGRTGFFNSITLRPGDFCGEELLAWALLPKSTV--NLPSSTRTVRALE-----EVEAFALQAG-----DLKFVANQFR---RLHSKK 
Rice 10 SLCTQGTYIVREG----DPVTE----MLFIIRGK----LESSTTN-------------GGRTGFFNSTTLKSGDFCGEELLGWALVPKPTV--NLPSSTRTVKALI-----EVEAFALQAE-----DLKFVANQFR---RLHSKR 
Rice 11 SLSTVGTYIVREG----DPVTE----MLFIIRGK----LESSTTD-------------GGRTGFFNSITLKTGDFCGEELLGWALVPKPTV--NLPSSTRTVKTIV-----EVEAFALRAE-----DLKFVASQFR---RLHSRK 
Rice 12 FLRTEGTYITREG----DPVKV----MLFIIRGK----LESSTTD-------------GGRTGFFNSIILKPGDFCGEELLTWALLPSSRD--SYPSSTRTVKTIA-----ELEAFSLQAD-----DIKCVASTFR---MMHSKH 
AtCNGC16 SLNTKDTYVIREG----DPVNE----MLFIIRGQ----MESSTTD-------------GGRSGFFNSITLRPGDFCGEELLTWALVPNINH--NLPLSTRTVRTLS-----EVEAFALRAE-----DLKFVANQFR---RLHSKK 
AtCNGC17 SLCTEGTYLVREG----DLISE----MLFIIRGR----LESSTTN-------------GGRTGFFNSIILRPGDFCGEELLSWALLPKSTL--NLPSSTRTVRALV-----EVEAFALRAE-----DLKFVANQFR---RLHSKK 
AtCNGC18 SLSTAGTYIFREG----DPVNE----MLFVIRGQ----IESSTTN-------------GGRSGFFNSTTLRPGDFCGEELLTWALMPNSTL--NLPSSTRSVRALS-----EVEAFALSAE-----DLKFVAHQFK---RLQSKK 
Rice 13 SLSTKDAYIVREG----DPVSE----MLFVIRGE----LESSTTD-------------GGRTNFFSSITLRPGDFCGEELLTWALMPNPSL--NFPQSTRTVRSVT-----EVEAFALRAE-----DLKYVANQFK---RLHSKR 
Rice 14 FLCPERTYISREG----DPVNE----MLFVIRGK----LESSTTN-------------GGRSNFFNSIILRPGDFAGEELLTWALLPKTNV--HFPLSTRTVQSLT-----EVEAFALRAE-----DLKFVANQFR---RLHSKK 
AtCNGC15 ALCTEGTFLVREG----DPVNE----MLFIIRGH----LDSYTTN-------------GGRTGFFNSCLIGPGDFCGEELLTWALDPRPVV--ILPSSTRTVKAIC-----EVEAFALKAE-----DLQFVASQFR---RLHTKQ 
Rice 15 ALYTRGTRLVREL----DPVDS----MLFIIRGY----LDSYTTQ-------------GGRSGFFNSCRIGAGEFCGEELLPWALDPRPAA--SLPLSTRTVRAVS-----EVEAFALVAD-----DLRFVASQFR---RLHSAR 
AtCNGC19 RTYIRSSTVLHHR----GLVEK----MVFIVRGE----MESIGED-------------GSVLPLS------EGDVCGEELLTWCL--SSINP(12)VSNRNVRCVT-----NVEAFSLSVA-----DLEDVTSLFSR--FLRSHR 
AtCNGC20 RTYIGSSTVLHRG----GLVEK----MVFIVRGE----MESIGED-------------GSVLPLY------EGDVCGEELLTWCLERSSVNP(12)LSSRNVRCVT-----NVEAFSLSVA-----DLEDVTSLFSR--FLRSHR 
Rice 16 NLYITGSDILYQG----GPVEK----MVFIVRGR----LESISAD-------------GNKSPLQ------EGDVCGEELLSWYLEQSSVNR(12)VAIRTVRCLT-----NVEAFVLRAR-----DLEEVTSQFSR--FLRNPL 
Rice 17 NLYISGSDILYQG----GPVEK----MVFIVRGK----LESISAD-------------GSKAPLH------EGDVCGEELLTWYLEHSSANR(12)VAIRTVRCLT-----NVEAFVLRAS-----DLEEVTSQFSR--FLRNPR 
AtKT1 EYFPPKEDVILQN----EAPTD----FYILVNGT----ADLVDVDT-------GTESIVREVKAGD--------IIGEIGVLCY----------RPQLFTVRTKRL------CQLLRMNRT-----TFLNIIQA----NVGDGTI 
AtKT5 EYFPPKEDVILRN----EAPSD----FYIMVTGA----VDIIARVN-------GVDQVVGEAQTGH--------VFGEVGVLCY----------RPQLFTVRTKRL------SQLLRLNRT-----AFLNLVQA----NVGDGAI 
AtSPIK EYFPPKEDVILQN----EAPTD----FYILVTGA----VDIIARVN-------GVEQVVSEAQRGH--------VFGEVGVLCY----------RPQLFTVRTKRL------SQLLRLNRT-----VLLNLVQA----NVGDGAI 
Rice 18 EYFPPREDVILQN----EAPTD----FYILVSGS----VELVEQQN-------GADQVIQVATSGE--------VVGEIGVLCY----------RPQLFTVRTRSL------CQLLRLNRT-----AFLSIVQS----NVGDGTI 
Rice 19 EYFAPREDIILQN----EAPAD----FYIIVSGS----------------------MLAGMAKSGD--------VVGEIGVLCY----------RPQLFTARTRSL------CQLLRLDRA-----AFLRIIQS----NIADGTI 
AtKT2/3 EYIPPREDVIMQN----EAPDD----VYIIVSGE----VEIIDSEME------RES-VLGTLRCGD--------IFGEVGALCC----------RPQSYTFQTKSL------SQLLRLKTS-----FLIETMQI----KQQDNAT 
Rice 20 ESFPPKADIILEN----EASTD----CYIIVSGE----VEVLTTLED------GTEKQVMRIGPRG--------MAGEIGVMFN----------IPQPFTIRSRKL------TQLVRISHS-----HMVSTIRP----NTADGVV 
Rice 21 EYIPPKEDVIVQN----EAPDD----VYIVVSGE----VEVIYSDGE------AEERVVATLGTRG--------VFGEVSALSD----------RPQSFTLRTRTL------CQLLRLRQA-----ALKEAMQS----KPEDSVV 
AtSKOR EFFLPGEVIMEQG----SVVDQ----LYFVCHGV----LEEIGITKD------GSEEIVAVLQPDH--------SFGEISILCN----------IPQPYTVRVAEL------CRILRLDKQ-----SFMNILEI----FFHDGRR 
AtGORK EYFLPGEVITEQG----NVVDH----LYFVCEGL----LEALVTKTD------GSEESVTLLGPHT--------SFGDISIICN----------ISQPFTVRVCEL------CHLLRLDKQ-----SFSNILEI----YFHDGRT 
Rice 22 EFFLPGEVILEQG----TVVDQ----IYIVAHGC----LEEVANGED------GSEEIISELRPYG--------IVGDVAVICN----------IPQPYTVRVCEL------CSLLRIDKQ-----SLTSILQI----YFKDNSQ 
Rice 23 EFFLPGEVILEQG----SAVDQ----LYFVCHGA----LEGVGIGED------GQEETILMLEPES--------SFGEIAVLCN----------IPQPFTVRVCEL------CRLLRLDKQ-----SFTNILEI----FFVDGRR 
AtKAT1 EYFPPKEDIILQN----EAPTD----LYILVSGA----VDFTVYVD-------GHDQFQGKAVIGE--------TFGEVGVLYY----------RPQPFTVRTTEL------SQILRISRT-----SLMSAMHA----HADDGRV 
AtKAT2 EYFPPREDVILQN----EAPTD----LYILVSGA----VDFTVYVG-------EEDQVQGKAVVGD--------AFGEIGVLCY----------TPQPFTVRTTEL------SQILRISKK-----SLMSAMRA----HVEDGRV 
Rice 24 EYYPPREVVILQN----EAPRD----VYILVSGA----VEERVEID-------GTEKVQEVLCNGE--------IFGEIGVICS----------IPQPCAFHTIKV------SQLLRLNTA-----VLKNIIKE----NSDDRRV 
Rice 25 EYFAPKEDIILQN----DSPSD----LYLLVSGA----VDILVFLD-------GTEQVYRRAAEGE--------LLGEIGVLCN----------KPQSFTFRTTKL------SQILRISRT-----KLLGIIQE----NREDGDI 
Rice 26 EYFPPKEDIILQN----EGEAD----VYIVVSGA----VNIITTIH-------GNEQVYEKIAEGE--------MFGEVGSLCN----------IPQPFTCRTAEL------SQLLRISKT-----RLREIIEE----NREDSNI 
AtKAT3 EYFPPKMEIILQN----EIPTD----FYVIVSGG----VDIIAS-KG------VSEQVLAKLGPGS--------MAGEIGVVFN----------IPQPFTVRTRRL------SQVIRIGHH-----KFKEMVQSD---NDVDAKM 
AtSOS1 PMKLRGVTLYKEG----SKPTG----VWLIFDGI----VKWKSKIL--------SNNHSLHPTFSHG------STLGLY-EVLTG---------KPYLCDLITDSM-----VLCFFIDSEKI---LSL-QSDSTIDDFLWQESAL 
Rice 27 TVKGHGTILYREG----SRPTG----IWLVSIGV----VKWTSQRL--------SSRHSLDPILSHG------STLGLY-EVLIG---------KPYICDMITDSV-----VHCFFIEAEKI---EQLRQSDPSIEIFLWQESAL 
AtPalCoAHyd KRYGKGDYVVRED----QTWDG----CYFILQGE----AQVSGPD---------EEDNRSEFLLKQY------DYFGVG---LSG---------NVHSADIVAMSQ-----LTCLVLPRD-H---CHLLETNSIWQSDTSLDKCS 
Rice 28 KRYEPGGYVAREG----DPVDG----LYIILDGQ----AEVSAPAN-------TEEENRPDYVLNKY------DYFGYG---TNS---------SVHQVNVIAVSK-----LTCFVLPNQ-Y---GHLLQPKTIWSAEETPENHS 
AtAcylCoATh KGYDRGDYVVREN----QNVDG----VYFLLQGQ----AQVLRSA---------GEENYQEFPLKRY------DFFGHG---IFG---------DVYSADVVAVTE-----LTCLLLMSD-H---RALLEIKSVSDSDK--ERC- 
AtPP2C LEANPGDIVVKQG----GEGDC----FYVVGSGE----FEVLATQDGKNG---EVPRILQRYTAEKQ------SSFGELALMHN----------KPLQASVRAVDH------GTLWALKRE-----DFRGILMSEFSNLASLKLL 
Rice 29 VEVKAGDIVVQQG----GEGEC----FYVVGSGE----FEVLAIQEEDGK---EVTKVLHRYTADKL------SSFGELALMYN----------KPLQASVRAVTT------GTLWALKRE-----DFRGILMSEFSNIPSLKLL 
PGK1 SADLKGKKVFVRA(13)DDTRI—(7)KYLIENGA----KVILSTHLGRP(59)EKNDPEFAKKLASLADLYVNDAFGTAHRAHAST-(7)-----KPSVAGFLLQK------ELDYLVGAVSNPKRPFAAIVGGSKVSSKIGVIE 
GAPB DIVIEGTGVFVDG-(7)QAGASK-VIITAPAKGA----DIPTYVMGVNE-(28)----DEEFGIVKGTMTTTHSYTGDQRLLDASHRDL----RRARAAALNIVPTSTGA--AKAVSLVLPQ-----LKGKLNGIALRVPTPNVS 
TKL ARFNKPDAEVVDH-(7)DGCQM(25)NHISIDGD----TEIAFTENVDQ(45)GYGSPNKANSY-----SVHGAALGEKEVEATRNN-(7)-FQVPDDVKSHWSRHT-----PEGATLESDWSAK--FAAYEKKYPEEASELKSI 
SHMT1 TLMERGYELVSGGTD--NHLVL----VNLKPKGIDGSRVEKVLEA-------VHIASNKNTVPGDVSAMVPGGIRMGTPALTSRGFV(10)---FDKAVTIALKVKS-----EAQGTKLKD------FVSAMESSSTIQSEIAKL 
PORB TKSVDGKKTLRKGNVVVTGASS—(7)KALAETGK----WNVIMACRDFL-(56)--AKEPTYSAEGFELSVATNHLGHFLLARLLLD(14)VGSITGNTNTLAGNVPPKANLGDLRGLAGGLNGLNSSAMIDGGDFDGAKAYKDS 

 



Additional file 4. Alignment of cyclic nucleotide binding protein candidates with known CNB domains  

Representative CNB domains were downloaded from Interpro [IPR000595].  Where the protein has tandem CNB domains these are indicated by 
the letters “a” and “b”.  The number in parenthesis indicates the number of amino acids that have been omitted.  The * indicates conserved amino 
acids across species.  The tyrosine residues that have been circled are sites of Y-nitration.  Human – H. sapiens (Hs): PKA I  [EMBL:P10644], 
PKA I  [EMBL:P31321], PKA II  [EMBL:A8KAH7], PKA II  [EMBL:P31323], PKG I [EMBL:Q13976], PKG II [EMBL:Q13237], HCN 1 
[EMBL:O60741], HCN 2 [EMBL:Q9UL51], HCN 3 [EMBL:Q9P1Z3], HCN 4 [EMBL:Q9Y3Q4], CNG -1 [EMBL:P29973], CNG -3 
[EMBL:Q16281], CNG -4 [EMBL:Q8IV77], CNG -1 [EMBL:Q14028], CNG -3 [EMBL:Q9NQW8], CNG olfactory (olf) [EMBL:Q16280], 
K+ voltage gated channel (K volt) H1 [EMBL:O95259], K volt H2 [EMBL:Q708S9], K volt H3 [EMBL:Q9ULD8], K volt H4 [EMBL:Q9UQ05], 
K volt H5 [EMBL:Q8NCM2], K volt H6 [EMBL:Q9H252], K volt H7 [EMBL:Q9NS40], K volt H8 [EMBL:Q96L42], Epac1 [EMBL:O95398], 
Epac2 [EMBL:Q8WZA2], RAPGEF 2 [EMBL:Q9Y4G8] and RAPGEF 6 [EMBL:Q8TEU7].  Mouse - Mus musculus (Mm): PKA I  
[EMBL:Q9DBC7], PKA I  [EMBL:P12849], PKA II  [EMBL:Q8K1M3], PKA II  [EMBL:P31324], PKG I [EMBL:P0C605], PKG II 
[EMBL:Q61410], HCN 1 [EMBL:O88704], HCN 2 [EMBL:O88703], HCN 3 [EMBL:O88705], HCN 4 [EMBL:B2RY58], CNG -1 
[EMBL:P29974], CNG -3 [EMBL:Q9JJZ8], CNG -4 [EMBL:Q3UW12], CNG -3 [EMBL:Q9JJZ9], CNG olf [EMBL:Q62398], K volt H1 
[EMBL:Q60603], K volt H5 [EMBL:Q920E3], K volt H6 [EMBL:Q32ME0], K volt H8 [EMBL:P59111], RAPGEF 3 [EMBL:Q8VCC8] and 
RAPGEF 4 [EMBL:Q9EQZ6].  Chicken - Gallus gallus (Gg): PKA I  [EMBL:E1BRS5], PKA I  [EMBL:E1C2U6], PKA II  [EMBL:E1C9H8], 
PKG II [EMBL:E1C4W9], CNG cone [EMBL:Q90805], CNG rod [EMBL:Q90980], K volt H5 [EMBL:E1BXK7] and RAPGEF 2 
[EMBL:E1BVM2].  Frog - Xenopus laevis (Xl): PKA I  [EMBL:Q6INK7], PKA I  [EMBL:Q6DJJ2], PKA II  [EMBL:Q6NTM8], PKG II 
[EMBL:Q6GPV8], RAPGEF 3 [EMBL:Q56TX1] and RAPGEF 2 [EMBL:Q6AX68].  Fish - Danio rerio (Dr): PKA I  [EMBL:Q5I0F6], PKA I  
[EMBL:Q08C49], PKA II  [EMBL:Q6NW93], PKG I [EMBL:Q7T2E5], PKG II [EMBL:A2AVJ3], HCN 1 [EMBL:E7F8B3], HCN 2 
[EMBL:F1QYP7], HCN 4 [EMBL:Q1L917], CNG -3 [EMBL:E7F485], CNG -4 [EMBL:F1Q5G4], CNG -1 [EMBL:F1QK35], CNG -3 
[EMBL:E7F818], CNG olf [EMBL:Q0GFG2], CNG rod [EMBL:E7FE78], K volt H1 [EMBL:Q108P3], K volt H2 [EMBL:Q8JH78], K volt H4 
[EMBL:E7FB36], K volt H5 [EMBL:Q5TYT4], K volt H7 [EMBL:E7F7K8], K volt H8 [EMBL:F1QTV6], RAPGEF 4 [EMBL:B0S4Y8] and 
RAPGEF 2 [EMBL:E9QI83].  Fly - Drosophila melanogaster (Dm): Dm 1 [EMBL:Q03042], Dm 2 [EMBL:Q9W201], Dm 3 [EMBL:A1Z9N7], 
Dm 4 [EMBL:Q9VL34], Dm 5 [EMBL:Q03043], Dm 6 [EMBL:Q9VJE6], Dm 7 [EMBL:Q2MGL9], Dm 8 [EMBL:Q7JPB9], Dm 9 
[EMBL:P16905], Dm 10 [EMBL:Q9W2D5], Dm 11 [EMBL:Q9VXV8], Dm 12 [EMBL:Q24278], Dm 13 [EMBL:Q9VXJ8], Dm 14 
[EMBL:Q02280], Dm15 [EMBL:Q9VGW3], Dm 16 [EMBL:Q8T4B9], Dm 17 [EMBL:E1JJF4], Dm 18 [EMBL:Q9VMF3], Dm 19 
[EMBL:A1Z6P8], Dm 20 [EMBL:C7LA62], Dm 21 [EMBL:A8Y516] and Dm 22 [EMBL:P81900].  Worm - Caenorhabditis elegans (Ce): Ce 1 
[EMBL:P30625], Ce 2 [EMBL:P90975], Ce 3 [EMBL:Q9N4C1], Ce 4 [EMBL:O61827], Ce 5 [EMBL:G5EDB9], Ce 6 [EMBL:A8WI01], Ce 7 
[EMBL:Q03611], Ce 8 [EMBL:G5EE47], Ce 9 [EMBL:O44164], Ce 10 [EMBL:Q7Z205], Ce 11 [EMBL:O76360], Ce 12 [EMBL:H2KYN2], Ce 
13 [EMBL:P34578], Ce 14 [EMBL:Q02331] and Ce 15 [EMBL:Q21534].  Slime mold - Dictyostelium discoideum (Dd): PKA [EMBL:P05987], 



GbpA [EMBL:Q8MLZ3], GbpB [EMBL:Q8MM62], GbpC [EMBL:Q8MVR1] and GbpD [EMBL:Q54S40].  Protozoa - Paramecium tetraurelia 
(Pt): Pt 1 [EMBL:A0EIQ4], Pt 2 [EMBL:A0E8R0], Pt 3 [EMBL:Q3SEN1], Pt 4 [EMBL:A0CMH6], Pt 5 [EMBL:A0E7L3], Pt 6 
[EMBL:A0BXC3], Pt 7 [EMBL:A0DN90], Pt 8 [EMBL:A0EB61], Pt 9 [EMBL:A0CP78], Pt 10 [EMBL:A0BEU4], Pt 11 [EMBL:A0BTC2], Pt 
12 [EMBL:A0D1E5], Pt 13 [EMBL:A0BVR3], Pt 14 [EMBL:A0CW70] and Pt 15 [EMBL:A0CSD1].  Yeast - Saccharomyces cerevisiae (Sc): Sc 
1 [EMBL:A6ZM06], Sc 2 [EMBL:A6ZVN6] and Sc 3 [EMBL:A6ZUD9].  Bacteria – E. coli (Ec): CAP [EMBL:P0ACJ8], Ec 1 [EMBL:P0A9E9] 
and Ec 2 [EMBL:P0A9E5].  Cyanobacteria – Synechococcus sp. JA-2-3B'a[2-13] (Syn): Syn 1 [EMBL:Q2JH72], Syn 2 [EMBL:Q2JKW7], Syn 3 
[EMBL:Q2JLI3], Syn 4 [EMBL:Q2JIT2] and Syn 5 [EMBL:Q2JJK4].  Algae - Chlamydomonas reinhardtii (Cr): Cr 1 [EMBL:A8IYM3], Cr 2 
[EMBL:A8IYN1], Cr 3 [EMBL:A8I6P0], Cr 4 [EMBL:A8HZS1], Cr 5 [EMBL:A8JDQ7], Cr 6 [EMBL:A8IXU5], Cr 7 [EMBL:A8J8T7], Cr 8 
[EMBL:Q695H0], Cr 9 [EMBL:A8J0U9], Cr 10 [EMBL:A8JCV1], Cr 11 [EMBL:A8IH98], Cr 12 [EMBL:A8HX98] and Cr 13 [EMBL:A8J7I2].  
Moss - Physcomitrella patens: moss 1 [EMBL:A5PH36], moss 2 [EMBL:A5PH37], moss 3 [EMBL:Q7XB48], moss 4 [EMBL:A9RTB2], moss 5 
[EMBL:A9SD47], moss 6 [EMBL:A9SHM8], moss 7 [EMBL:A9SIB5], moss 8 [EMBL:D2U576], moss 9 [EMBL:A9T9L8], moss 10 
[EMBL:A9T8G5], moss 11 [EMBL:A9SDJ9], moss 12 [EMBL:A9SNU5], moss 13 [EMBL:A9TTE5] and moss 14 [EMBL:A9TV43].  A. 
thaliana (At): CNGC1 [EMBL: O65717], CNGC2 [EMBL: O65718], CNGC3 [EMBL: Q9SKD7], CNGC4 [EMBL: Q94AS9], CNGC5 [EMBL: 
Q8RWS9], CNGC6 [EMBL: O82226], CNGC7 [EMBL: F4I2R9], CNGC8 [EMBL: Q9FXH6], CNGC9 [EMBL: Q9M0A4], CNGC10 [EMBL: 
Q9LNJ0-2], CNGC11 [EMBL: Q9SKD6], CNGC12 [EMBL: Q8GWD2], CNGC13 [EMBL: Q9LD40], CNGC14 [EMBL: Q9SJA4], CNGC15 
[EMBL: Q9SL29], CNGC16 [EMBL: Q9SU64], CNGC17 [EMBL: Q8L7Z0], CNGC18 [EMBL: Q9LEQ3], CNGC19 [EMBL: Q9LDR2], 
CNGC20 [EMBL: Q9LD37], KT1 [EMBL:Q38998], KT2/3 [EMBL:Q38898], KT5 [EMBL:Q9SCX5], SPIK [EMBL:Q8GXE6], GORK 
[EMBL:Q94A76], SKOR [EMBL:Q9M8S6], KAT1 [EMBL:Q39128], KAT2 [EMBL:Q38849], KAT3 [EMBL:P92960], SOS1 
[EMBL:Q9LKW9], PP2C [EMBL:Q9SL76], palmitoyl CoA hydrolase (Pal CoA Hyd) [EMBL:F4HU51] and acyl CoA thioesterase (Acyl CoA 
Th) [EMBL:Q5FYU1].  Rice - Oryza sativa: rice 1 [EMBL:B9FTK2], rice 2 [EMBL:B9F4U7], rice 3 [EMBL:B9FTK3], rice 4 
[EMBL:Q9AUV9], rice 5 [EMBL:Q60EI8], rice 6 [EMBL:Q5ZAU3], rice 7 [EMBL:Q2QRA3], rice 8 [EMBL:Q10G24], rice 9 
[EMBL:Q7X641], rice 10 [EMBL:B9F3N3], rice 11 [EMBL:B9FRX2], rice 12 [EMBL:Q6ZG24], rice 13 [EMBL:Q0IPW9], rice 14 
[EMBL:Q653S0], rice 15 [EMBL:Q6K6P3], rice 16 [EMBL:A3B9H5], rice 17 [EMBL:B9F3H5], rice 18 [EMBL:Q0JKV1], rice 19 
[EMBL:B9FVS3], rice 20 [EMBL:A2ZX97], rice 21 [EMBL:Q75HP9], rice 22 [EMBL:Q7XUW4], rice 23 [EMBL:Q653P0], rice 24 
[EMBL:Q5QNI1], rice 25 [EMBL:Q5JM04], rice 26 [EMBL:Q6K3T2], rice 27 [EMBL:Q0ILJ6], rice 28 [EMBL:Q7XPS0] and rice 29 
[EMBL:Q6K3D4].  


