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“Where did photoactivated adenylyl cyclase (PAC), the Euglena blue-light receptor, 
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Figure S1  Multiple alignment of deduced amino acid sequences of the cDNAs similar to 
that of PAC subunits.  The sequences were aligned using Clustal X.  Fully conserved amino 
acid residues are shown in red.  Possible flavin binding domains are indicated by a blue 
background, while possible catalytic domains of adenylyl cyclase by a yellow background. 
 
PACα    -MYILVWKEGQQIRTFQDLEECGQFQTASNITD--GQIFSINVTPTMSKGGETG---ETQ 54 
AlPACα  -MYILVWKEGQQIKTFQDLEECGQFQIASNITD--GQIFSVSVTPTMSKGGETG---ETQ 54 
KqPAC1  -MYILVWKDGQQVKNFQDLEECGAFQTAANIVD--GQIFNVGVTSAMNKGGDTG---EVQ 54 
EsPAC1  -MYILVWKEGQQIKTFQDLEECGQFQTACNISD--GQIFSVNVAPTMSKGGESG---EQL 54 
CsPAC1  -MYILVWKEGQQIKTFQDLEECGQFQTASNISD--GQTFSINVSPVMSKGGETG---ETQ 54 
EtgPAC1 -MYVLVWKNGQQVKTFETLDGANSYKTGSNIADDDSNIFHIDVIPAQSAGSAGGGNVDKP 59 
EtvPAC1 -MYVLIWKSGQQIQTFPDLEAASQFKAASNIED--SFIFSVSVTPTMLAGGAAG---ESG 54 
EsPAC2  -MYILVWKKGQQIKSFHTLDEAAEFKAASNIDE--AQMFSITVAPAISASGGTNE--ATN 55 
PACβ    -MYILVWKKGQQIKTFHTLDEAAQFKAASNIDE--AQMFSVTVAPAISASGGSNE--ATN 55 
AlPACβ  -MYILVWKRGQQIKTFHTLDEAANFKAASNIDE--AQMFSITVAPAISASGGSNE--ATN 55 
CsPAC2  -MYILVWKKGQQIKTFHTLDEAAQFKAASNIDD--AQMFSINVAPAVSASGGSNE--ATN 55 
KqPAC2  -MHVLIWKKGQQIKTFHTLDEAAQFKAASNIDD--AQIFNVSVTPAISASGGSNE--ATN 55 
EtgPAC2 -MFLLVWKKGQQMATFHTLEESNEFKAASNIED--SHVFHLKLTPTTSGAGGANN--ATG 55 
EtvPAC2 MVFLLVWKNGTQLKSFLTLDDATQYKTASSIDD--AQIYNVAFTPAVSGDGGSNE--ATN 56 
 
PACα    LRRLMYLSASTEPEKCNAEYLADMAHVATLRNKQIGVSGFLLYSSPFFFQVIEGTDEDLD 114 
AlPACα  LRRLMYLSASTEPEKCNAEYLADMAHVATLRNKQIGVSGFLLYSSPFFFQVIEGTDEDLD 114 
KqPAC1  LRRLMYLSASTEPEECTTEYLAELARASSLRNKEIGVSGFLLYSAPFFFQVIEGTDEDLD 114 
EsPAC1  LRRLMYLSKSTEPEACNAEYLAQMAFVATCVNSTIGVSGFLLYSAPFFFQVIEGTDDDLD 114 
CsPAC1  LRRLMYLSASTEPERCDGEYLAEMAHVATLRNSEIGVSGFLLYSAPFFFQVIEGTDEDLD 114 
EtgPAC1 LRRLMYLSKTTEAELCTPEYLADMAHVATLRNMEIGVSGFLLYSAPFFFQVIEGTDEDLD 119 
EtvPAC1 LRRLMYLSKATEPDECTPEFLAELAHVATLRNQEIGVSGFLLYSAPFFFQVIEGTDEDLD 114 
EsPAC2  LRRLMYLSKSTNPEECDPAFLAEMAGIATIRNKEIGVSGFLMYSSPFFFQVIEGTDEDLD 115 
PACβ    LRRLMYLSKSTNPEECNPQFLAEMARVATIRNREIGVSGFLMYSSPFFFQVIEGTDEDLD 115 
AlPACβ  LRRLMYLSKSTNPEECNPQFLAEMARVATLRNREIGVSGFLMYSSPFFFQVIEGTDEDLD 115 
CsPAC2  LRRLMYLSKSTEPEKCDVPYLAEMAGIATLRNREIGVSGFLMYSSPFFFQVIEGTDEDLD 115 
KqPAC2  LRRLMYLSKSTNPEECTPQFLAELGRISSIRNKEIGVSGFLMYSAPFFFQVIEGTDEDLD 115 
EtgPAC2 FRRLMYLSKSTEAEEVNSTYLAEMAGIATIRNQEIGVSGFLMYSDPFFFQVIEGTDEDLD 115 
EtvPAC2 LRRLMYLSKSTEPELVNTQYLAEMAHIATLRNQCIGVSGFLMYSHPFFFQVIEGTDEDLD 116 



Supplementary Material (ESI) for Photochemical & Photobiological Sciences 
This journal is © The Royal Society of Chemistry and Owner Societies 2004 
 
PACα    FLFAKISADPRHERCIVLANGPCTGRMYGEWHMKDSHIDNITKHPAIKTILFQIARSFSS 174 
AlPACα  FLFAKISSDPRHERCIVLANGPCTGRMYGEWHMKDSHIDNITKHPAIKTILFQIARSFSS 174 
KqPAC1  FLFAKISSDPRHEKCIVLANGPCTGRLYGEWHMKDSHIDNITKHPAIKTILFQIAKSFSS 174 
EsPAC1  WLYAKISRDPRHERCIVLANGPCTGRMYGEWHMKDSHIDNITKHPAIKTILFQIARSFSS 174 
CsPAC1  FLFAKIGADPRHERCIVLANGPCTGRLYGEWHMKDSHIDNITKHPAIKTILYQIARSFSS 174 
EtgPAC1 FLFAKIGADPRHERCIVLANGPCTGRLYGDWHMKDSHIENITSHPAIKTILYQIARSFSS 179 
EtvPAC1 FLFGKIGLDTRHEACIVLANGPCSGRMYGEWHMKDSHIDNITKHPAIKTILYQIARSFSS 174 
EsPAC2  FLFAKISADPRHEKCIVLANGPCTGRMYGDWHMKDSHIDSITTHPAMKTILYQIARSFSS 175 
PACβ    FLFAKISADPRHERCIVLANGPCTGRMYGDWHMKDSHMDSITTHPAMKTILYQIARSFSS 175 
AlPACβ  FLFAKISADPRHERCIVLANGPCTGRMYGDWHMKDSHIDSITTHPAMKTILYQIARSFSS 175 
CsPAC2  FLFAKIGADPRHERCIVLANGPCTGRMYGDWHMKDSHIDSITTHPAMKTILYQIARSFSS 175 
KqPAC2  FLFSKISMDDRHDRCIVLANGPCTGRMYGDWHMKDSHIDSITTHPAMKTILYQIARSFSS 175 
EtgPAC2 FLFAKIGADPRHERCIVLANGPCTGRLYGDWHMKDSHIDSITSHPAMKTILYQIARSFSS 175 
EtvPAC2 FLFAKIGIDPRHERCIVLANGPCTGRLYGDWHMKDSHIDSITSHPAMKTILYQIARSFSS 176 
 
PACα    MWSYLPKNAANMLLLGKNPNKQAPEPMSVVVTFIYLVEFSSILAHPGLTEQCADILAAFV 234 
AlPACα  MWSYLPKNAANMLLLGKNPNKQAPEPMSVVVTFIYLVEFSSILAHPGLTEQCADILAAFV 234 
KqPAC1  MWSYLSKNTANMLLLGKQPNKQAPEPMSVVISFIYLVEFSSILAHPGLTEQCADVLAAFV 234 
EsPAC1  MWSYLPKNAANMLLLGKEPNKQAPEPMSVVITFIYLVEFSSILAHPGLTEQCADILEAFV 234 
CsPAC1  MWSYLPKNAANMLLLGKNPNKQAPEPMSVVVTFIYLVEFSSILAHPGLTEQCADVLAAFV 234 
EtgPAC1 MWSYLPKNAANLLLLGKNPNKQTPEPTSVVVTFIYLVEFSSILAHPGLTEQVADVLSHFV 239 
EtvPAC1 MWAYLPKQAGNLLLLGKEPNKQPPEPMSAVVSFIYLVEFSTILANPNLTEQVADILIAFV 234 
EsPAC2  MWSYLPKSAGNMLLLGKDPAAQPPEPMSVIVTFIYLVEFGSILSNPDLTEQAAEVLGTFV 235 
PACβ    MWSYLPKSAGNMLLLGKDPAAQPPEPMSVVVTFIYLVEFGSILSNPNLTEQAAEVLSTFV 235 
AlPACβ  MWSYLPKSAGNMLLLGKDPAAQPPEPMSVVVTFIYLVEFGSILSNPNLTEQAAEVLSTFV 235 
CsPAC2  MWSYLPKSAGNMLLLGKDPASQPPEPMSVVVTFIYLVEFGSILSNPNLTEQAAEVLSTFV 235 
KqPAC2  MWSYLPKSTGNMLLLGKDPAAQPPVPMSVVVTFLYLVEFGTILSKPNLTEQAAEVLSTFV 235 
EtgPAC2 MWSYLPKSAGHMLLLGKDPNKQPPEPMSVVVTFIYLVEFSSILSHPGLTEQCAEVLSTFV 235 
EtvPAC2 MWSYLPKSAGNTLLLGKDPAAQPPEPMSVVVTFIYLVEFSSILSHPGLTEQCAEVLSTFV 236 
 
PACα    DACVRNVEGTGGQVAKFITGICMAYWPINRAEDALVGLQQLSEDLAELRSQQPPGSALSL 294 
AlPACα  DACVRNVEGTGGQVAKFITGICMAYWPINRAEDALVGLQQLSEDLAELRSQQPPGSALSL 294 
KqPAC1  DVCVRNIEGTGGHVAKFITGICMAYWPSNRAEDALVGLQQLSDDLAELRSQQPPGSALSL 294 
EsPAC1  DACVRNIEGTGGQVAKFITGICMAYWPINRAEDAIVGLQQLSEDLAELRSQQPPGSALSL 294 
CsPAC1  DACVRNVEGTGGQIAKFITGICMAYWPINRAEDALVGLQQLSEDLAELRSQQPPGSALSL 294 
EtgPAC1 DICVRNIEGSGGAIAKFITGITMAYWPINRAEDALLALQQINEDLAQLRSQQPPGSALSL 299 
EtvPAC1 DSCVKNVEGSGGSVAKFITGICMAYWPINRAEDALLGLQAISDDLAELRAHQPPGSALSL 294 
EsPAC2  DVCVKNVEGSGGNIAKFITGICMAYWPINRAEDALTSIQQISEDLAQLRSQQAPGSAITL 295 
PACβ    DVCVKNVEGSGGNIAKFITGICMAYWPINRTEEALTAIQQISEDLAQLRSQQAPGSAVSL 295 
AlPACβ  DVCVKNVEGSGGNIAKFITGICMAYWPINRTEDALNAIQQISEDLAQLRSQQAPGSAISL 295 
CsPAC2  DVCVKNVEGSGGNIAKFITGICMAYWPINRAEDALTSIQQISEDLAQLRSQQAPGSAVSL 295 
KqPAC2  DVCVKNVEGSGGNIAKFITGVCMAYWPINRAEDAIQAIQQISDDLAQLRSQQPPGSAISL 295 
EtgPAC2 DVCVRNVEGSGGNIAKFITGICMAYWPINRAEDALTALQQINEDLAQLRGAQAPGSALSL 295 
EtvPAC2 DVCVKNVEGSGGNIAKFITGICMAYWPINRAEDALTSIAQISEDLGQLRGQQPPGSALSL 296 
 
PACα    IYSRCGVHYGRALLCNAGFRKADFTLLGDCINTASRITSLSVKLKVPLLLSFEVRCLLGD 354 
AlPACα  IYSRCGVHYGRALLCNAGFRKADFTLLGDCINTASRITSLSVKLKVPLLLSFEVRCLLGD 354 
KqPAC1  VYSRCGVHYGRALLCNAGIKKADFTLLGDCINTASRITSLAGKLKVPLLLSFEVRCLLGA 354 
EsPAC1  VYSRCGVHYGRALLCNAGFRKADFTLLGDCINTASRITSLSVKLKVPLLLSFEVRCLLGD 354 
CsPAC1  VYSRCGVHYGRALLCNAGTRKSDFTLLGDCINTASRITSLSVKLNVPLLLSFEVRCLLGD 354 
EtgPAC1 MYGRAGVHYGRALLCNAGVRKSDFTLLGDCINTASRVTSLATQLKSPLLFSFEVRCLLGD 359 
EtvPAC1 VYSRAGVHYGRALLCNAGMQKSDFTLLGDCINTASRVTSLSVQLKVPLLFSFEVRCLLGD 354 
EsPAC2  MYSQAGVHYGRAMLCNAGTRKSDFTLLGDCINTTSRVATLAKKLKTPLLFSFEVRCMLGD 355 
PACβ    MYSQAGVHYGRAMLCNAGSRKSDFTLLGDCINTTSRIATLAKKLKTPLLFSFEVRCLLGD 355 
AlPACβ  MYSQAGVHYGRAMLCNAGSRKSDFTLLGDCINTTSRIATLAKKLKTPLLFSFEVRCLLGD 355 
CsPAC2  MYSQAGVHYGRAMLCNAGTRKSDFTLLGDCINTTSRVATLAKKLKTPLLFSFEVRCLLGD 355 
KqPAC2  MYSQAGVHYGRALLCNAGTRKSDFTLLGDCINTTSRIATLAKKLKTPLLFSFEVRCLLGD 355 
EtgPAC2 MYSRSGVHYGRAMLCNAGTRKSDFTLLGDCINTASRVASLAVTLKSPLLFSFEVRCLLGD 355 
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EtvPAC2 MYSRAGVHYGRAMLCNAGSRKSDFTLLGDCINTASRVASLAVTLKSPLLFSFEVRCLLGD 356 
 
PACα    EMREELESSGLHKVKGRDKPVQVYQFN-APELDSAMVRAKIEQFNPGRYRALCPVKPYES 413 
AlPACα  EMREELESAGLHKVKGRDKPVQVYQFN-APELDSAVVRTKIEQFNPGRYRALCPVKPYDS 413 
KqPAC1  EMREELESAGMHKVKGREQPVQVFYFN-AAEVDSTAVRAKIEQFNPGRYRALCPVKPYDS 413 
EsPAC1  EMREELENSGLHKVKGRDKPVQVYQFN-APELDSAMVRAKIEQFNPGRYRALCPVKPYDS 413 
CsPAC1  EMREELESAGLHKVKGRDKPVQVYQFN-APELDSAQVRAKIESFNPGRFRPMCPVKPYDS 413 
EtgPAC1 DMRDELESAGMHKVKGRDKPVAVYQFP-CEPLDNDMVRAKIEAFNPGRYRAQFPVVPYDS 418 
EtvPAC1 DMREELESLGMHKVKGRDKPVAVYQFAGAPELDSAMVKAKVEQFNPGRYRAQCPVRELES 414 
EsPAC2  EMREEIEGAGMHQVKGRVKPVVVYQFP-GPELDVEMVRQKIDQFNPGRFRCQMPVVDYDS 414 
PACβ    EMREEIEGAGMHQVKGRDKPVVVYQFP-GPELDVEMVRQKIEQFTPGRFRCQMPVVEYEA 414 
AlPACβ  EMREEVEGAGMHQVKGRDKPVVVYQFP-GPELDVEMVRQKIEHFTPGRFRCQMPVVEYES 414 
CsPAC2  EMREEIEGAGMHQVKGRDKPVVVYQFP-GEELDVDEVRHKIETFNAGRFRCQMPVVEYDT 414 
KqPAC2  EMREEIESAGMHQVKGRDKPVVVYQFP-GATLDVEVVKQKIEQFNPGRFRCQMPVVDYDT 414 
EtgPAC2 EMRDEIESAGMHQVKGRDKPVVVYQFP-SPILDSDVVRQKIEQFNPGRYRCSMPVLDYET 414 
EtvPAC2 EMRDEIEGAGMHSVKGKDKPVVVYQFP-GPELDSGMVRQKIEEFNPGRYRCGMPVMEYES 415 
 
PACα    LHPAQRPPIFDDTPRE-NQPK---LSQVQRRDSLVDRLSLIAKLAFPS-SMMAGGEGQLI 468 
AlPACα  LHPAQRPPIFDDTPRD-SQPK---VNQMQRRDSLVDRLSMIAKLAFPS-SMMVGGESQLI 468 
KqPAC1  LHPSQKPPIFDDTPRD-SMPR---SGHLQRQDSLVDRLSMIAKLAFPP-SMAAGGESQLI 468 
EsPAC1  LSATQKPPIFDDTMRD-GHNK---LSAAQRRDSLVDRLSLIAKLAFPP-SMLAGGDGQLI 468 
CsPAC1  LHPSQRPPIFDDTPRE-SMPK---LSVVQRRDSLVDRLSLIAKLAFPP-NMMNGGDNQLI 468 
EtgPAC1 LHGVHKPPIFDDSPKD-PLATRIAQAAGERKDSLIDRLIMISNLAIPA-SMAGGGNNQLI 476 
EtvPAC1 LHPDVRPPIFDDTPRE-ASMP--KAGAGERRDSLADRLTMIAKLAFP--TIGGGTNSQMI 469 
EsPAC2  LPVSQRPPIFDDTPKGNPRPRTPGYGGTQRSDSLVDRLIMIAKLAGPS--ASAGGDTSLT 472 
PACβ    LPISQRPPIFDDTPKGNPRPRTPGYGGRQRSDSLVDRLIMIAKLAGPS--VSATGDTTLT 472 
AlPACβ  LPISQRPPIFDDTPKGKPRPRTPGYGGRQRSDSLVDRLIMIAKLAGPS--ISATGDSTLT 472 
CsPAC2  LHPSQRPPIFDETPKGNPRPRTPGYGGTQRRDSLVDRLIMIAKLAGTT--ASTTGDTTLI 472 
KqPAC2  LLPSQRPPIFDETQRDVIKPRVP---GMQRRDSLADRLAMIAKLAGTTGGAAGAGDSTLV 471 
EtgPAC2 MNPAKRPPIFDNAPKGNPKIG-KKYNAAAHRDSLVDRLTEIARLAFPG--SQAGGDSTLI 471 
EtvPAC2 LHVSEQPPIFDDTPKGTPKPGTRAWGGTNRKDSLADKLALISQLAGP---LQTSGDTTLT 472 
 
PACα    TLTYISQAAHPMSRLDLASIQRIAFARNESSNITGSLLYVSGLFVQTLEGPKGAVVSLYL 528 
AlPACα  TLTYISQAAHPMSRLDLSSIQRVSFSRNESSNITGSLLYVNGLFVQTLEGPKSAVVSLYL 528 
KqPAC1  GLTYISQASHAMSRLDLSDIQRVAHRRNEQVNISACLLYINGLFVQTLEGPKSAVVSLYL 528 
EsPAC1  TLTYISQASRPMSRLDLSAIHRVAMRRNESSNISGCLLYVNGLFVQTLEGPKSAVVSLYL 528 
CsPAC1  TLTYISQASYPMSRLDLAAIQRVGCRRNESAQITGSLIYVNGLFVQTLEGPKSAVITLYL 528 
EtgPAC1 TLTYISHAVKPMSRLDLAAINRNAVRRNAASKITGTLLYVNGLFVGTLEGPKDAVLTLYN 536 
EtvPAC1 TLTYVSFSSRPMSRLDLAAIQRVGLRRNSQVDITGSLLYVAPLFVQTLEGPKDAVISVYM 529 
EsPAC2  TLTYISLATRPMSRLDLSAIMRTATRRNSSQGITGTLLYINGLFVQTLEGPKDAVVNLYL 532 
PACβ    TLTYISQATRPMSRLDLSAIMRTATRRNAQQSITGTLLHVNGLFVQTLEGPKDAVVNLYL 532 
AlPACβ  TLTYISQATRPMSRLDLSAIMRTATRRNAQLSITGTLLYVNGLFVQTLEGPKDAMVNLYL 532 
CsPAC2  TLTYISQASRPMSRLDLSAIMRASTRRNTQQNITGTLLHVNGLFVQTLEGPRDAVMNLYL 532 
KqPAC2  TLTYISQTVRPMSRLDLAAIMRVATRRNAQQGITGTLLHVSGLFVQTLEGPRSAVLGLYM 531 
EtgPAC2 SLTYLSNSVRPMSRLDLAAIQRTALRRNASQGITGCLLYVNGLFVQTIEGPRDNVINLYL 531 
EtvPAC2 TLTYISHSTRPITRMDLASIQRCALRRNAQHNITGCLLYVTGLFVQTLEGPKDAVINLYH 532 
 
PACα    KIRQDKRHKDVVAVFMAPIDERVYGSPLDMTSATEEMLATFPPLQDVLSQLAKSFISLET 588 
AlPACα  KIRQDKRHKDVVAVFMAPIEERVYGSPLDMTAATEEMLATFPPLQDVLSQLAKSFISLET 588 
KqPAC1  KIRQDPRHKDVVVVHMAPLEERMYRGPLDTTCATDEMLATFPPLQDVLSQLAKSFISLET 588 
EsPAC1  KIRQDGRHKDVVTVYMAPLEERVYATALDMTAATEDMLSTFPPLQDVLSQLARSFISLET 588 
CsPAC1  KIRQDSRHKDVVIVFMAPIEERVYSTALDMTSATEEMLATFPPLQDVLSQLAKSFISLET 588 
EtgPAC1 KVRRDARHEDVVTVHLAPLDERVYDVPFSVTAATDSMLSKFPPLQDVLSQLAKSFISLET 596 
EtvPAC1 KIRADPRHRDVVAVYMAPQEERVYNSAFELTTATEEMLSAFPPLQDVLSQLAKSFISLET 589 
EsPAC2  RIRQDPRHTAVVTVHQAALQERVYPPEWTMTSATEEMLATFPPLQDVLSQLAKSFTSLET 592 
PACβ    RIRQDPRHTDVTTVHMAPLQERVYPSEWTLTSATEEMLATFPPLQDVLSQLAKSFTSLET 592 
AlPACβ  KIRQDPRHTDVVTVHMAPIQERAYPAEWTLTSATEEMLATFPPLQDVLSQLAKSFTSLET 592 
CsPAC2  RIRQDPRHTDVVTVHMANLQERVYPPEWTLTSASEDMLAAFPPLQDVMSQLAKSFTSLET 592 
KqPAC2  RIRQDPRHKDVVTVHLAPISERVYPPDWTLTTATEQMLSTFPPLQDVLSQLAKSFTSLET 591 
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EtgPAC2 KIREDPRHKDVVTVYMVPIQDRVYQEAWTMTTASEDMLATFPPLQDVLSQLAKSFTSLET 591 
EtvPAC2 KIRADARHTDVVTVHQGPIQDRVYASAWALTNTSEEMLSAFPPLQDVLSQLAKSFTSLET 592 
 
PACα    YVPSTVVRYLTAGNNPRNLQPVSVEVVMLATDICSFTPLSEKCSLTEVWTICNTFIDACT 648 
AlPACα  YVPSTVVRYLTAGNNPRNLQPVSVEVVMLATDICSFTPLSERCSLTEVWTICNTFIDACT 648 
KqPAC1  YVPSTIVRYLTSGNNPRNLQPVSLEVVMLATDICSFTPLSEHCSLTEIWTICNTFIDACT 648 
EsPAC1  YVPSTIVRFLTAGNNPRNLQPVSVDVVMLATDICSFTPLSERCSLTEVWTICNTFIDACT 648 
CsPAC1  YVPSTVVRYLTAGNNPRSLQPVSVEVVMLATDICSFTPLSENCSLTEVWTICNTFIDACT 648 
EtgPAC1 YVPSTVVRWLTAGNNPRGLHAVSTEVVMFATDICSFTPLSENCSLVEVWLICNTFIDACT 656 
EtvPAC1 YVPSTVVRYLTAGNNPRSLQAISTGVVMFATDICSFTPLSEKCSLTEVWLICNTFIDACT 649 
EsPAC2  YVPSTVVRYLTAGNNPRNLMPVSCSVVMLATDICSFTSLTEKSSLTEVWMICNTFIDACT 652 
PACβ    YVPSTVVRYLTAGNNPRNLMPVSCGVVMLATDICSFTSLTEKSSLTEVWMICNTFIDACT 652 
AlPACβ  YVPSTVVRYLTAGNNPRNLMPVSCGVVMLATDICSFTSLTEKSSLTEVWMICNTFIDACT 652 
CsPAC2  YVPSTVVRYLTAGNNPRNLMPISCGVVMLATDICSFTSLTEKSSLTEVWMICNTFIDACT 652 
KqPAC2  YVPSTVVRYLTAGNNPRNLVPVSCGVVMLATDICSFTSLTEKSSLTEVWLICNTFIDACT 651 
EtgPAC2 YVPSTVVRYLTAGNNPRDLMPVSVECVMFATDICSFTMLTEKSSLEEVWMICNTFIDACT 651 
EtvPAC2 YVPSTIVRYLTAGNNPRNLRPVSVGVVMLATDICSFTMLTEKSSLTEVWMICNTFIDACT 652 
 
PACα    SAICNEGGEVIKLIGDCVTAYFPPTGADNAVHACQEIVSFCAQLRDAFHDVLDCRSVVAC 708 
AlPACα  SAICNEGGEVIKLIGDCVTAYFPPTAADNAVHACQEIVSFCAQLRDAFRDVLDCRSVVAC 708 
KqPAC1  SAICSQGGEVIKLIGDCVTAYFPPTSADNAVYACQDIVAFCANLREAFRDVLDCRSVVAC 708 
EsPAC1  SAICNEGGEVIKLIGDCVTAYFPPHAADNAVSACQEIVTFCTHLREAFKDVLDCRSVIAC 708 
CsPAC1  SAICSEGGEVIKLIGDCVTAYFPPTSADNAVAACQEIVTFCTQLREAFSDVLDCRSVIAC 708 
EtgPAC1 HSICNKGGEVIKLIGDCVTAYFPPDGADAAVLACQEVVTFCAQLREAFEEVLDCRSVVAC 716 
EtvPAC1 AAIVQERGEVIKLIGDCVTAYFPPTNADGAVMACQEIVAFCTGLRAAFSDVLDVRQVVAC 709 
EsPAC2  SAICQEGGEVIKLIGDCVTAYFPGNAADAAIAAAQELFMFCTTLRQAFVDVLDVRGCVAC 712 
PACβ    SAICQEGGEVIKLIGDCVTAYFPGNNADSAVAAAQELFTFCRQLREAFVDVLDVRGCVSC 712 
AlPACβ  SAICQEGGEVIKLIGDCVTAYFPGNGADSAVAAAQELFTFCRQLREAFVDVLDVRGCVSC 712 
CsPAC2  SAICQEGGEVIKLIGDCVTAYFPGSAADAAVAAAQELYLFCTQLREAFVDVLDVRGCVSC 712 
KqPAC2  NAICQAGGEVIKLIGDCVTAYFPGTAADNAVSAAQELITFCRELREAFVDVLDVRGCIYC 711 
EtgPAC2 SAICAEGGEVIKLIGDCVTAYFPSERADNAVAASQELYMFCVHMREAFQEILDVRACIAC 711 
EtvPAC2 NAVITNGGEVIKLIGDCVTAYFPGHGADGAVAAAQEIFSFCTQLREAFADALDVRSAISA 712 
 
PACα    GVGLDFGQVIMAQCGSLGMTEFVVAGEVSARVMEVEALTREAGRAIVITEPVADRLSPKL 768 
AlPACα  GVGLDFGQVIMAQCGSLGMTEFVVAGEVSARVMEVEALTREAGRAIVITEPVADRLSPKL 768 
KqPAC1  GVGLDFGQVIMAQCGSSGLTEFAVAGEVSARVMEVEALTREAGRAIVLTEPVADHLSPKL 768 
EsPAC1  GVGLDFGQVIMAQCGSLGMTEFVVAGEVSARVMEVEALTREAGRAIVVTEPVADRLSSRL 768 
CsPAC1  GVGLDYGQVVMAQCGSLGMTEFVVAGEVSARVMEVEALTREAGFTIVVTEPVADRLSPKL 768 
EtgPAC1 GVGLDYGQVVMAQCGSEGMTEYVVAGEVSARVMEVEALTRDVARAIVVTEPVADRLSPAM 776 
EtvPAC1 GVGLDYGDVVMAQCGSMGMTEFVVAGEVSARVMEVEALTREVGRAIVITEPVADRLSPKM 769 
EsPAC2  GVGLDYGQVVMGQCGTMGLTEFVVAGAVSARVMEVEALTREVGRAIVVTEPVADRLSPQM 772 
PACβ    GVGLDYGQVVMAQCGSLGLTEYVVAGAVSARVMEVEAITREVGYAIVVTEPVADRLSPQL 772 
AlPACβ  GVGLDYGQVVMAQCGSLGLTEYVVAGAVSARVMEVESITREVGYAIVITEPVADRLSPQL 772 
CsPAC2  GVGLDYGQVVMAQCGTLGLTEYVVAGAVSARVMEVEALTREVGHAIVVTEPVADRLSPQL 772 
KqPAC2  GVGLDFGQVVMAQCGTLGLSEYAVAGAVSARVMEVEALTREVGRAIVLTEPLADRLCPQM 771 
EtgPAC2 GVGLDYGQVVMAQAGSLGLTEYAVAGAVSARVMEVEALSRDVGRAIVCTEPVVDRLSPHL 771 
EtvPAC2 GIGLDFGQVVMAQAGSLGVTEFAVAGSVSARVMEVEALTRDVGRAIVVTEPVADRLSPQL 772 
 
PACα    RDTGIVPCQEGVDGVPCYGILGPEWELDVATIKKNIYGFHDARALAAMKKVDD------- 821 
AlPACα  RDTGIVPCQEGVDGVPCYGILGVEWELDVAIIKKNIYGFHEARAQAALKKVDD------- 821 
KqPAC1  RDNGLVPCQEGVDGVPCYGILGAEWELDVVTIKRNIQNFHAARAVAAVQKVDD------- 821 
EsPAC1  RDSGIVPCQEGVDGVPCYGILGPEYELDIVTVKANIYGFHDARAQAALRKADD------- 821 
CsPAC1  RDTGIIPCHEGVDGVPCYGIAGDEWVLDIKTIKANIYGFHEARAQAALRKVDD------- 821 
EtgPAC1 RDNGIIPCSQGVDGIPCYGILGEEWELDIPTIKANIKRFHATRAEIARQKEEE------- 829 
EtvPAC1 RDTGIAPCPEGVDGIPCYGIVGDDWDLDIVTIKKNIYSFHDRRDAVAHAKAAA------- 822 
EsPAC2  RDTGIIPCPQAIEGLPCYGIAGDDYELDIDEIKRSIKHLHAARSGEKM------------ 820 
PACβ    RDHGIVPTPQAIEGLPCYGIAGEEFELDVDSIKRGIKALHAARSGEKP------------ 820 
AlPACβ  RDHGIIPTPQAIEGLPCYGIAGEEFELDVDSIKRGIKALHAARSGEKP------------ 820 
CsPAC2  RDSGIIPCPQAIEGIPCYGIAGEQFELDIDSIKRGIKALHAARSGEKV------------ 820 
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KqPAC2  QEMGIVPSPQAIDGLPCYGVAGDEFVLDVDTIKRSIKNFHAARSGEKLNVSGLANGDLEE 831 
EtgPAC2 RDSGVIPCPQAIEGIPCYGIAGEDYELDIRSIKAGIKQLHAARSLEDQA----------- 820 
EtvPAC2 RDRGLIPCPQAIEGIPCYGLAGDDFELDIASIKGRIRNLHAMRAGEKPN-------LPDD 825 
 
PACα    GTNAPGR----GAPAGGIPSSPKVRPPGRTNSVSSYTPDPNEALDPRMAESVFLDMCHQR 877 
AlPACα  GTNAPGR----GAPAAGVPSSPKARALGRTSSVSSYTPDLNETLDPRMAESVFNDLCNQR 877 
KqPAC1  GMNAPGRALPVASMPAISSPSPKVRTAGRAASVASYAPDLNDLLDPRMAEVVFQELCQQR 881 
EsPAC1  GTNAPG-----KSGPAVPSSPKVHHAQGRAGSVASYTPDPNEVLDPRMAEMVFQDMCQHR 876 
CsPAC1  GTRAPGH----AAPAS----PKAQKGAGRANSVASYTPDVNELLDPRMAESVFQELCQQR 873 
EtgPAC1 AAAAEAG--------KPKAKARADSRFGPRGSVNSYCPDPNEVLDPRMAEDVFVEACAAR 881 
EtvPAC1 AQEALDA--------AAPSPKKGGRGSGRSSSVSSYAADPNEVLDPRMAEAAYTQGCQQR 874 
EsPAC2  ------------------------------------------------------------ 
PACβ    ------------------------------------------------------------ 
AlPACβ  ------------------------------------------------------------ 
CsPAC2  ------------------------------------------------------------ 
KqPAC2  ------------------------------------------------------------ 
EtgPAC2 ------------------------------------------------------------ 
EtvPAC2 ------------------------------------------------------------ 
 
PACα    GDTANNSIAVKLRQAANDDRLDLGRMLQGPHELMPVMQAIKHLTNLRMLNMSDNFVDDNN 937 
AlPACα  GDAPNNSIAAKLRQAANDDRLDLGRMLQGPHELMPVLQAIKQLTNLRMLNMSDNFVDDNN 937 
KqPAC1  GEIPNNAVLLRLRQAAHEERADLGRSLQGPHELPPLTQALKQLTNVRALNMSDNFVDDTS 941 
EsPAC1  GDQPSNAILMKLRNAAQDDRLDLGRTLQGPHELGPLTQAIKQLTNLKMVNMSDNFIDDNT 936 
CsPAC1  GDVPNVGISAKLRQAAQDDRLDLGRTLQGPHELGPVVQAVKQLTNLKTLNLSDNFVDDGS 933 
EtgPAC1 GDAPNLALKAKMRQAANDDRLDLARALQGPHELSPLTTALKQLCHLRSLNMSDNFIDDNN 941 
EtvPAC1 GEQPTMAIVNKLRGAGNDTRMDLGRALQGPHELMALCTALKHLTHLRLLNMSDNFVDDNS 934 
EsPAC2  ------PSADHEENKGNDFRVSPGRVRRSDSGRRSNSAQGKRGTPVR------------- 861 
PACβ    ------LTEPEEAKP--DFRVSPGRVRHGDSGRRSNSAQGKRSIQVR------------- 859 
AlPACβ  -------LALEPEEAKQDYRVSPGRMRHGDSGRRSNSAQGKRSTQVR------------- 860 
CsPAC2  -------AVAEPEEKGGDFRVSPGRVRRSDSGRRSNSAQGKRGTPVR------------- 860 
KqPAC2  -----SMTGSPLRATINDFRVSPGRVRRGDSVRRSPSIAGRYGVATR------------- 873 
EtgPAC2 -----AAAEEEAAQAQQQFRVSPGRVRRSDAGRRSNSAQGRRMAPVR------------- 862 
EtvPAC2 -----HEQEDNYKQAQQDFRVSPGRVRRADSGRRSNSAQGRRSAPVR------------- 867 
 
PACα    VGELVESCIPMRSLQVLDLSNNPGLTKVIALKRLIKHNTQVREILLNGTRIAPTEQRKLQ 997 
AlPACα  VGELAESCIPMRSLQVLDLSNNPGLTKVIALKRLIKHNTQIREILLNGTRIAPMEQRKLQ 997 
KqPAC1  IGDLIESCLAMRSLQMLDLSNNPGLTKVIALKRLIKHNPQLREIHLNGTRIAPTEQRKLQ 1001 
EsPAC1  IGDLVEACLSMRSLQVLDLSNNPGLTKTIALKRLIKHNPHVREVLLNGTRIAPTEQRKLQ 996 
CsPAC1  VGEIVEACLPMRNLQVLDLSNNPGLTKIIALKRLIKHNPAVREILLNGTRVAPTEQRKLQ 993 
EtgPAC1 VVDLVEACLPMENLQVLDLSNNPGITKIIALKRLVKHNVQIREINLNGTRVAPTEQRKLQ 1001 
EtvPAC1 IAEIVEACLPMKSLAVLDLSNNPGLTKILALKRLVKHNPGIKEIILQGTRIAPPEQRKLQ 994 
EsPAC2  ------------------------------------------------------------ 
PACβ    ------------------------------------------------------------ 
AlPACβ  ------------------------------------------------------------ 
CsPAC2  ------------------------------------------------------------ 
KqPAC2  ------------------------------------------------------------ 
EtgPAC2 ------------------------------------------------------------ 
EtvPAC2 ------------------------------------------------------------ 
 
PACα    SSMNVNRLCAS----TDLKGSHKYEH------- 1019 
AlPACα  SSMNVNRMCAS---TDSKS-SHKYDH------- 1019 
KqPAC1  SSLNVNRLCAS---AESKLGSHKYEGAAH---- 1027 
EsPAC1  SSMNVNRLTAS---DKG--GSHKYDH------- 1017 
CsPAC1  SSINVNRLCSS---TDAKGGSHKYESH------ 1017 
EtgPAC1 SSINVNRLCAS---EKR---------------- 1015 
EtvPAC1 SSINVNRLCASSPNGAESKAGHKYDQSMSSSHH 1027 
EsPAC2  --------------------------------- 
PACβ    --------------------------------- 
AlPACβ  --------------------------------- 
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CsPAC2  --------------------------------- 
KqPAC2  --------------------------------- 
EtgPAC2 --------------------------------- 
EtvPAC2 --------------------------------- 
 


