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“Where did photoactivated adenylyl cyclase (PAC), the Euglena blue-light receptor,
come from?: phylogenetic analysis of orthologues of PAC subunits from several
euglenoids and trypanosome-type adenylyl cyclases from Euglena gracilis”

Yoshiko Koumura, Takeshi Suzuki, Shinya Yoshikawa, Masakatsu Watanabe and
Mineo Iseki

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.

PACa -MYILVWKEGQOIRTFQDLEECGQFQTASNITD--GQIFSINVITPTMSKGGETG---ETQ 54
AlPACo -MYILVWKEGQQIKTFQDLEECGQFQIASNITD--GQIFSVSVTPTMSKGGETG---ETQ 54
KgPAC1 -MYILVWKDGQQVKNFQDLEECGAFQTAANIVD--GQIFNVGVTSAMNKGGDTG---EVQ 54
EsPAC1 -MYILVWKEGQQIKTFQDLEECGQFQTACNISD--GQIFSVNVAPTMSKGGESG---EQL 54
CsPAC1 -MYILVWKEGQQIKTFQDLEECGQFQTASNISD--GQTFSINVSPVMSKGGETG---ETQ 54
EtgPACl1 -MYVLVWKNGQQVKTFETLDGANSYKTGSNIADDDSNIFHIDVIPAQSAGSAGGGNVDKP 59
EtvPACl -MYVLIWKSGQQIQTFPDLEAASQFKAASNIED--SFIFSVSVTPTMLAGGAAG---ESG 54
EsPAC2 -MYILVWKKGQQIKSFHTLDEAAEFKAASNIDE--AQMFSITVAPATISASGGTNE--ATN 55
PACS -MYILVWKKGQOIKTFHTLDEAAQFKAASNIDE - -AQMFSVTVAPAISASGGSNE--ATN 55
A1PACB -MYILVWKRGQQIKTFHTLDEAANFKAASNIDE--AQMFSITVAPAISASGGSNE--ATN 55
CsPAC2 -MYILVWKKGQQIKTFHTLDEAAQFKAASNIDD--AQMFSINVAPAVSASGGSNE--ATN 55
KgPAC2 -MHVLIWKKGQQIKTFHTLDEAAQFKAASNIDD--AQIFNVSVTPAISASGGSNE--ATN 55
EtgPAC2 -MFLLVWKKGQOMATFHTLEESNEFKAASNIED--SHVFHLKLTPTTSGAGGANN--ATG 55
EtvPAC2 MVFLLVWKNGTQLKSFLTLDDATQYKTASSIDD--AQIYNVAFTPAVSGDGGSNE--ATN 56

PACa LRRLMYLSASTEPEKCNAEYLADMAHVATLRNKQIGVSGFLLYSSPFFFQVIEGTDEDLD 114
AlPACo. LRRLMYLSASTEPEKCNAEYLADMAHVATLRNKQIGVSGFLLYSSPFFFQVIEGTDEDLD 114
KgPAC1l LRRLMYLSASTEPEECTTEYLAELARASSLRNKEIGVSGFLLYSAPFFFQVIEGTDEDLD 114
EsPAC1 LRRLMYLSKSTEPEACNAEYLAQMAFVATCVNSTIGVSGFLLYSAPFFFQVIEGTDDDLD 114
CsPAC1 LRRLMYLSASTEPERCDGEYLAEMAHVATLRNSEIGVSGFLLYSAPFFFQVIEGTDEDLD 114
EtgPAC1 LRRLMYLSKTTEAELCTPEYLADMAHVATLRNMEIGVSGFLLYSAPFFFQVIEGTDEDLD 119
EtvPAC1l LRRLMYLSKATEPDECTPEFLAELAHVATLRNQEIGVSGFLLYSAPFFFQVIEGTDEDLD 114
EsPAC2 LRRLMYLSKSTNPEECDPAFLAEMAGIATIRNKEIGVSGFLMYSSPFFFQVIEGTDEDLD 115
PACS LRRLMYLSKSTNPEECNPQFLAEMARVATIRNREIGVSGFLMYSSPFFFQVIEGTDEDLD 115
A1PACS LRRLMYLSKSTNPEECNPQFLAEMARVATLRNREIGVSGFLMYSSPFFFQVIEGTDEDLD 115
CsPAC2 LRRLMYLSKSTEPEKCDVPYLAEMAGIATLRNREIGVSGFLMYSSPFFFQVIEGTDEDLD 115
KgPAC2 LRRLMYLSKSTNPEECTPQFLAELGRISSIRNKEIGVSGFLMYSAPFFFQVIEGTDEDLD 115
EtgPAC2 FRRLMYLSKSTEAEEVNSTYLAEMAGIATIRNQEIGVSGFLMYSDPFFFQVIEGTDEDLD 115
EtvPAC2 LRRLMYLSKSTEPELVNTQYLAEMAHTIATLRNQCIGVSGFLMYSHPFFFQVIEGTDEDLD 116
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RDNGLVPCQEGVDGVPCYGILGAEWELDVVTIKRNIQNFHAARAVAAVQKVDD--- -~~~ 821
RDSGIVPCQEGVDGVPCYGILGPEYELDIVITVKANIYGFHDARAQAALRKADD---~-~--- 821
RDTGIIPCHEGVDGVPCYGIAGDEWVLDIKTIKANIYGFHEARAQAALRKVDD----~--- 821
RDNGIIPCSQGVDGIPCYGILGEEWELDIPTIKANIKRFHATRAEIARQKEEE------- 829
RDTGIAPCPEGVDGIPCYGIVGDDWDLDIVTIKKNIYSFHDRRDAVAHAKAAA------- 822
RDTGIIPCPQAIEGLPCYGIAGDDYELDIDEIKRSIKHLHAARSGEKM--~---~------- 820
RDHGIVPTPQAIEGLPCYGIAGEEFELDVDSIKRGIKALHAARSGEKP------------ 820
RDHGIIPTPQAIEGLPCYGIAGEEFELDVDSTIKRGIKALHAARSGEKP------------ 820

RDSGIIPCPQAIEGIPCYGIAGEQFELDIDSTIKRGIKALHAARSGEKV------------ 820
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PACa,
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KgPAC1
EsPACL
CsPAC1
EtgPAC1
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ESPAC2

QEMGIVPSPQAIDGLPCYGVAGDEFVLDVDTIKRSIKNFHAARSGEKLNVSGLANGDLEE
RDSGVIPCPQAIEGIPCYGIAGEDYELDIRSIKAGIKQLHAARSLEDQA-----------
RDRGLIPCPQATIEGIPCYGLAGDDFELDIASIKGRIRNLHAMRAGEKPN------- LPDD
GTNAPGR- - - -GAPAGGIPSSPKVRPPGRTNSVSSYTPDPNEALDPRMAESVFLDMCHQR
GTNAPGR- - - -GAPAAGVPSSPKARALGRTSSVSSYTPDLNETLDPRMAESVFNDLCNQR
GMNAPGRALPVASMPAISSPSPKVRTAGRAASVASYAPDLNDLLDPRMAEVVFQELCQQR
GTNAPG----- KSGPAVPSSPKVHHAQGRAGSVASYTPDPNEVLDPRMAEMVFQDMCQHR
GTRAPGH- - - -AAPAS - - - -PKAQKGAGRANSVASYTPDVNELLDPRMAESVFQELCQQR
AAAAEAG-------- KPKAKARADSRFGPRGSVNSYCPDPNEVLDPRMAEDVFVEACAAR
AQEALDA-------- AAPSPKKGGRGSGRSSSVSSYAADPNEVLDPRMAEAAYTQGCQQOR

GDTANNSIAVKLRQAANDDRLDLGRMLOGPHELMPVMQAIKHLTNLRMLNMSDNFVDDNN
GDAPNNSIAAKLRQAANDDRLDLGRMLOGPHELMPVLQATIKQLTNLRMLNMSDNFVDDNN
GEIPNNAVLLRLRQAAHEERADLGRSLQGPHELPPLTQALKQLTNVRALNMSDNFVDDTS
GDQPSNAILMKLRNAAQDDRLDLGRTLOGPHELGPLTQAIKQLTNLKMVNMSDNFIDDNT
GDVPNVGISAKLRQAAQDDRLDLGRTLQGPHELGPVVQAVKQLTNLKTLNLSDNFVDDGS
GDAPNLALKAKMRQAANDDRLDLARALQGPHELSPLTTALKQLCHLRSLNMSDNFIDDNN
GEQPTMAIVNKLRGAGNDTRMDLGRALQGPHELMALCTALKHLTHLRLLNMSDNFVDDNS

VGELVESCIPMRSLQVLDLSNNPGLTKVIALKRLIKHNTQVREILLNGTRIAPTEQRKLQ
VGELAESCIPMRSLQVLDLSNNPGLTKVIALKRLIKHNTQIREILLNGTRIAPMEQRKLQ
IGDLIESCLAMRSLOMLDLSNNPGLTKVIALKRLIKHNPQLRETIHLNGTRIAPTEQRKLQ
IGDLVEACLSMRSLQVLDLSNNPGLTKTIALKRLIKHNPHVREVLLNGTRIAPTEQRKLQ
VGEIVEACLPMRNLQVLDLSNNPGLTKIIALKRLIKHNPAVREILLNGTRVAPTEQRKLQ
VVDLVEACLPMENLQVLDLSNNPGITKIIALKRLVKHNVQIREINLNGTRVAPTEQRKLQ
IAEIVEACLPMKSLAVLDLSNNPGLTKILALKRLVKHNPGIKEIILQGTRIAPPEQRKLQ

SSMNVNRLCAS- - - - TDLKGSHKYEH- - - - - - - 1019
SSMNVNRMCAS - - - TDSKS - SHKYDH- - - - - - - 1019
SSLNVNRLCAS- - -AESKLGSHKYEGAAH---- 1027
SSMNVNRLTAS - - -DKG- -GSHKYDH- - - - - - - 1017
SSINVNRLCSS- - - TDAKGGSHKYESH- - - - - - 1017
SSINVNRLCAS---EKR---------------- 1015

831
820
825

877
877
881
876
873
881
874

937
937
941
936
933
941
934
861
859
860
860
873
862
867

997
997
1001
996
993
1001
994
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