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---------- ---------- ---------- ---------- ---------- ---------- 
---------- ---------- ---------- ---------- -----MSSLE DIKNETVDLE 
---------- ---------- ---------- ---------- ----MASGLE DIVNENVDLE 
---------- ---------- ---------- -------MTT TVEDNREVLE AVLKEAVDLE 
MEMEKEVVIF LHFHLLFTTI LNLFSFSSSS LSFFPASLWR LPPGKGSELD HIKNESVDLV 
---------- ---------- ---------- ---------- MAA--DISWD EIKKENVDLE 
---------- ---------- ---------- ---------- --MTDIEALK AITTESIDLE 
---------- ---------- ---------- ---------- MAT--EFSWD EIKKENVDLE 
---------- ---------- ---------- ---------- MAGNKDSSWD DIKNEGIDLE 
---------- ---------- ---------- -------MAE DLDKPLLDPD TFNRKGIDLG 
---------- ---------- ---------- ---------- -MGDKEEVLE AVLKETVDLE 
---------- ---------- ---------- ---------- --------ME DIKNESIDLE 
---------- ---------- ---------- ---------- --MAKAFSLE EIKNENVDLE 
---------- ---------- ---------- ---------- -MG--DVSLE QIKNENIDLE 
---------- ---------- ---------- ---------- MSSKGGISLE EIKNESVDLE 
---------- ---------- ---------- ---------- MSSKGGISLE EIKNESVDLE 
---------- ---------- ---------- ---------- --MEKATSLE EIKNETVDLE 
---------- ---------- ---------- ---------- -MG--DVSLE QIKNENIDLE 
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---------- ---------- ---------- ---------- ---------M WNPLSWVMEA 
KIPIEEVFQQ LKCSREGLTT QEGEDRIQIF GPNKLEEKKE SKLLKFLGFM WNPLSWVMEM 
KIPIEEVFQQ LKCSREGLSG AEGENRLQIF GPNKLEEKKE SKLLKFLGFM WNPLSWVMEA 
NVPIEEVFEN LRCSKEGLTT QAADERLALF GHNKLEEKKE SKFLKFLGFM WNPLSWVMEA 
RIPMEEVFEE LKCTKQGLTA NEASHRLDVF GPNKLEEKKE SKLLKFLGFM WNPLSWVMEV 
KIPVDEVFQQ LKCSREGLSS EEGRNRLQIF GANKLEEKVE NKFLKFLGFM WNPLSWVMEA 
NVPVEEVFQH LKCTKEGLTS NEVQERLTLF GYNKLEEKKE SKILKFLGFM WNPLSWVMEA 
RIPVEEVFEQ LKCSKEGLSS DEGAKRLEIF GANKLEEKSE NKFLKFLGFM WNPLSWVMES 
KIPIEEVLTQ LRCTREGLTS DEGQTRLEIF GPNKLEEKKE NKVLKFLGFM WNPLSWVMEL 
ILPLEEVFEY LRTSPQGLLS GDAEERLKIF GPNRLEEKQE NRFVKFLGFM WNPLSWVMEA 
NVPIEEVFES LRCSREGLTT EAADERLALF GHNKLEEKKE SKFLKFLGFM WNPLSWVMEA 
KIPIEEVFEK LKCTKEGLRT TEGEERLRIF GPNKLEEKKE SKILKFLGFM WNPLSWVMEA 
KIPVEEVFEQ LKCTKEGLTS EEGANRLQIF GPNKLEEKKE SKFLKFLGFM WNPLSWVMEA 
RIPVEEVFQQ LRCTKEGLST AQGEERLKIF GPNKLEEKRE SKFLKFLGFM WNPLSWVMEA 
RIPMEEVFEQ LKCTREGLSA DEGASRLQVF GPNKLEEKKE SKILKFLGFM WNPLSWVMEA 
RIPIEEVFEQ LKCSREGLTS DEGATRLQVF GPNKLEEKKE SKILKFLGFM WNPLSWVMEA 
RIPVEEVFEQ LKCTKEGLSS EEGASRIQIF GPNKLEEKKE SKFLKFLGFM WNPLSWVMEA 
RIPVEEVFDQ LRCTREGLTS AQGEERLKIF GPNKLEEKKE CKFLKFLGFM WNPLSWVMEA 
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AALMAIALAN GDNRPPDWQD FVGIICLLVI NSTISFIEEN NAGNAAAALM AGLAPKTKVL
AAIMAIALAN GDGRPPDWQD FVGIICLLVI NSTISFIEEN NAGNAAAALM AGLAPKTKVL
AAIMAIALAN GGGKPPDWQD FVGIVCLLVI NSTISFVEEN NAGNAAAALM AGLAPKTKVL
AAIMAIALAN GGGKPPDWQD FVGIITLLVI NSTISFIEEN NAGNAAAALM ARLAPKAKVL
AALMAIALAN GGGRPPDWQD FVGIVCLLLI NSTISFIEEN NAGNAAAALM AGLAPKTKVL
AAIMAIVLAN GGGRPPDWQD FVGITCLLII NSTISFIEEN NAGNAAAALM ANLAPKTKVL
AALMAIGLAH GGGKPADYHD FVGIVVLLLI NSTISFVEEN NAGNAAAALM AQLAPKAKAV
AAIMAIVLAN GGGKAPDWQD FIGIMVLLII NSTISFIEEN NAGNAAAALM ANLAPKTKVL
AAIMAIALAN GGGRPPDWQD FVGITVLLII NSTISFIEEN NAGNAAAALM AGLAPKTKVL
AALMAIALAN SQSLGPDWED FTGIVCLLLI NATISFFEEN NAGNAAAALM ARLALKTRVL
AAIMAIALAN GGGKPPDWQD FVGIITLLVI NSTISFIEEN NAGNAAAALM ARLAPKAKVL
AAIMAIVLAN GGGKPPDWQD FVGIIVLLII NSTISFIEEN NAGNAAASLM AGLAPKTKVL
AAIMAIALAN GDGRPPDWQD FVGITCLLVI NSTISFIEEN NAGNAAAALM AGLAPKTKVL
AAIMAIALAN GGGKPPDWQD FVGIVVLLII NSTISFIEEN NAGNAAAALM AGLAPKTKVL
AALMAIALAN GDGRPPDWQD FVGIVVLLVI NSTISFIEEN NAGNAAAALM AGLAPKTKVL
AALMAIVLAN GDGRPPDWQD FVGIVVLLVI NSTISFIEEN NAGNAAAALM AGLAPKTKVL
AAIMAIALAN GSGKPPDWQD FVGIICLLVI NSTISFIEEN NAGNAAAALM AGLAPKTKVL
AAIMAIALAN GGGKPPDWQD FVGIVVLLII NSTISFIEEN NAGNAAAALM AGLAPKTKVL
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RDGKWSEQEA AILVPGDIVS IKLGDIIPAD ARLLEGDPLK VDQSALTGES LPVTKHPGQE 
RDGKWSEQEA AILVPGDIVS IKLGDIIPAD ARLLEGDPLK VDQSALTGES LPVTKHPGQE 
RDGKWSEQEA SILVPGDIVS IKLGDIIPAD ARLLEGDPLK VDQSALTGES LPATKGPGEE 
RDGRWGEQDA AILVPGDIIS IKLGDIVPAD ARLLEGDPLK IDQSALTGES LPVTKSSGDG 
RDNQWSEQEA SILVPGDVIS IKLGDIIPAD ARLLDGDPLK IDQSSLTGES IPVTKNPSDE 
RDGRWGEQEA AILVPGDLIS IKLGDIVPAD ARLLEGDPLK IDQSALTGES LPATKHQGDE 
RDGKWNEIDA AELVPGDIVS IKLGDIIPAD ARLLEGDPLK IDQATLTGES LPVTKNPGAS 
RDGKWGEQEA SILVPGDLIS IKLGDIVPAD ARLLEGDPLK IDQSALTGES LPTTKHPGDE 
RDGKWSEQEA AILVPGDIIS IKLGDIVPAD GRLLDGDPLK IDQSALTGES LPVTKHPGQE 
RDGQWQEQDA SILVPGDIIS IKLGDIIPAD ARLLEGDPLK IDQSVLTGES LPVTKKKGEQ 
RDGRWGEQDA AILVPGDIIS IKLGDIVPAD ARLLEGDPLK IDQSSLTGES LPVTKGPGDG 
RDGKWSEQDA AILVPGDIIS IKLGDIIPAD ARLMVGDPLK IDQSALTGES LPVTKYPGSG 
RDGKWTEEDA AILVPGDIIS VKLGDIIPAD ARLLEGDPLK VDQSALTGES LPVTKHPGDE 
RDGKWMEEDA SILVPGDMIS IKLGDIVPAD ARLMKGDPLK IDQSALTGES LPVTKHPGEG 
RDGRWSEQDA SILVPGDIIS IKLGDIVPAD ARLLEGDPLK IDQSALTGES LPVTKNPSDE 
RDGRWSEQDA AILVPGDIIS IKLGDIVPAD ARLLEGDPLK IDQSALTGES LPVTKNPSDE 
RDGKWTEEDA AILVPGDIIS VKLGDIIPAD ARLLEGDPLK IDQSALTGES LPVTKHPGDE 
RDGKWSEQDA AILVPGDLIS IKLGDIIPAD ARLMEGDPLK IDQSALTGES LPVTKNPGDG 

250 260 270 280 290 300

VFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNQVGH FQKVLTSIGN FCICSIAIGI
VFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNQVGH FQKVLTAIGN FCICSIAIGM
VFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNQVGH FQKVLTAIGN FCICSIAVGI
VYSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDTTNQIGH FQQVLTAIGN FCICSIAVGM
VFSGSICKQG EIEAIVIATG VHTFFGKAAH LVDNTNQIGH FQKVLTSIGN FCICSIALGI
VFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNNVGH FQKVLTAIGN FCICSIGIGM
VYSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTTHVGH FQKVLTAIGN FCICSIAVGM
VFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNNVGH FQKVLTSIGN FCICSIGLGM
VYSGSTCKQG ELEAVVIATG VHTFFGKAAH LVDSTNQEGH FQKVLTAIGN FCICSIAIGM
VFSGSTCKQG EIEAVVIATG STTFFGKTAR LVDSTDVTGH FQQVLTSIGN FCICSIAVGM
VYSGSTCKQG ELEAVVIATG VHTFFGKAAH LVDTTNHVGH FQQVLTAIGN FCICSIAVGM
VYSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNNVGH FQKVLTAIGN FCICSIAIGM
VFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNQVGH FQKVLTAIGN FCICSIAVGM
VFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNNVGH FQKVLTAIGN FCICSIAIGM
VFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNQVGH FQKVLTAIGN FCICSIAVGI
VFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNQVGH FQKVLTAIGN FCICSIAIGI
VFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDSTNQVGH FQKVLTAIGN FCICSIAVGM
IFSGSTCKQG EIEAVVIATG VHTFFGKAAH LVDNTNNVGH FQKVLTAIGN FCICSIAIGM
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AIEIVVMYPI QHRKYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
VIEIIVMYPI QRRKYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
AIEIVVMYPI QRRHYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHKLS QQGAITKRMT
LIEIVVMYPI QHRAYRPGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
IVELLVMYPI QRRRYRDGID NLLVLLIGGI PIAMPSVLSV TMATGSHRLF QQGAITKRMT
LIEIIIMYPI QHRKYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
AIEIVVIYGL QKRGYRVGID NLLVLLIGGI PIAMPTVLSV TMAIGAHRLA QQGAITKRMT
LIEILIMYPI QHRTYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
LIEIVVMYPI QKRAYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
VLEIIIMFPV QHRSYRIGIN NLLVLLIGGI PIAMPTVLSV TLAIGSHRLS QQGAITKRMT
IIEIVVMYPI QHRAYRPGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
LIEIIVMYPI QHRRYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
VIEIIVMYPI QHRKYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHKLS QQGAITKRMT
LVEIIVMYPI QNRRYREGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
IAELIVMYPI QHRKYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
IIEIVVMYPI QKRKYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
VIELVVMYPI QHRRYRDGID NLLVLLIGGI PIAMPTVLSV TMAIGSHKLS QQGAITKRMT
LIEIIVMYPI QNRRYREGID NLLVLLIGGI PIAMPTVLSV TMAIGSHRLS QQGAITKRMT
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AIEEMAGMDV LCSDKTGTLT LNKLSVDKNL VEVFCKGVEK DQVLLFAAMA SRVENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLSVDKNL VEVFCKGVEK DQVLLFAAMA SRVENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLSVDKNL IEVYCKGVEK DEVLLFAARA SRVENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLTVDKNL IEVFMKGVDA DTVVLMAARA SRLENQDAID 
AIEEMAGMDV LCCDKTGTLT LNKLTVDKNL VEVFAKGVGK EHVFLLAARA SRIENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLTVDKNL IEVFSKDVDK DYVILLSARA SRVENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLSVDKNL IEVFKRGIDR DMAVLMAARA ARLENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLSVDKSL IEVFPKNMDS DSVVLMAARA SRIENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLTVDKSM VEVFVKDLDK DQLLVNAARA SRVENQDAID 
AIEEMAGMDV LCCDKTGTLT LNSLTVDKNL IEVFVDYMDK DTILLLAGRA SRLENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLTVDKNL IEVFTKGVDA DTVVLMAAQA SRLENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLTVDKTL IEVFVKDMDK DTLILHAARA SRTENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLSIDKNL IEVFAKGVDK DYVILLAARA SRVENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLTVDKSL IEVFIKDMDK DTLLLLAARA SRIENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLTVDTSL IEVFAKGVEK EHVMLLAARA SRTENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLTVDKSL IEVFAKGVEK EHVMLLAARA SRTENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLSVDKNL IEVFAKGVDK DHVVLLAARA SRVENQDAID 
AIEEMAGMDV LCSDKTGTLT LNKLTVDKNL IEVFAKDMDR DTLLLHAARA ARIENQDAID 

430 440 450 460 470 480

AAMVGMLADP KEARAGIREV HFLPFNPVDK RTALTYIDSD GNWHRVSKGA PEQILDLANA
AAMVGMLADP KEARAGIREV HFLPFNPVDK RTALTYIDGS GNWHRVSKGA PEQILELAKA
AAMVGMLADP KEARAGIREI HFLPFNPVDK RTALTFIDSN GNWHRVSKGA PEQILDLCNA
AAIVGMLADP KDARAGIQEV HFLPFNPTDK RTALTYIDNE GNTHRVSKGA PEQILNLAHN
AAIVGMLADP KEARAGVREV HFFPFNPVDK RTALTYVDSD GNWHRASKGA PEQILNLCNC
TSIVNMLGDP KEARAGITEV HFLPFNPVEK RTAITYIDTN GEWHRCSKGA PEQIIELCDL
TAIVSMLSDP KEARAGIKEL HFLPFSPANR RTALTYLDGE GKMHRVSKGA PEEILDMAHN
ASIVGMLGDP KEARAGITEV HFLPFNPVDK RTAITYIDES GDWHRSSKGA PEQIIELCNL
ACIVGMLGDP REAREGITEV HFFPFNPVDK RTAITYIDAN GNWHRVSKGA PEQIIELCNL
AAIVSMLADP REARANIREI HFLPFNPVDK RTAITYIDSD GKWYRATKGA PEQVLNLCQQ
AAIVGMLADP KEARAGVREV HFLPFNPTDK RTALTYIDSD GKMHRVSKGA PEQILNLAHN
ASIVGMLGDP SEARSGIIEV HFLPFNPVEK RTAITYFDGN GDWYRSSKGA PEQIIELCEL
AAMVGMLADP KEARAGIREV HFLPFNPVDK RTALTYIDAA GNWHRASKGA PEQILALCNC
ASIVGMLGDP KEARAEITEV HFLPFNPVEK RTAITYYDNN GDWHRSSKGA PEQIIELCNV
AAIVGMLADP KEARAGIREV HFLPFNPVDK RTALTYIDSD GNWHRASKGA PEQILTLCNC
AAIVGMLADP KEARAGIREV HFLPFNPVDK RTALTYIDNN GNWHRASKGA PEQILTLCNC
AAMVGMLADP KEARAGIREV HFLPFNPVDK RTALTYIDAD GNWHRASKGA PEQILDLCNA
ASIVGMLGDP KEARADITEV HFLPFNPVEK RTAITYYDSK GDWYRSSKGA PEQIIDLCQL

490 500 510 520 530 540

RPDLRKKVLS CIDKYAERGL RSLAVARQVV PEKTKESPGG PWEFVGLLPL FDPPRHDSAE
SNDLSKKVLS IIDKYAERGL RSLAVARQVV PEKTKESPGA PWEFVGLLPL FDPPRHDSAE
RADLRKRVHS TIDKYAERGL RSLAVSRQTV PEKTKESSGS PWEFVGVLPL FDPPRHDSAE
KSEIERRVHA VIDKFAERGL RSLAVAYQDV PEGRKDSAGG PWQFVGLMPL FDPPRHDSAE
KEDVRRKVHG VIDKFAERGL RSLAVARQEV LEKKKDAPGG PWQLVGLLPL FDPPRHDSAE
KGETKRRAHE IIDKFAERGL RSLGVARQRV PEKDKESAGT PWEFVGLLPL FDPPRHDSAE
KLEIKEKVHA TIDKFAERGL RSLGLAYQEV PDGDVKGEGG PWDFVALLPL FDPPRHDSAQ
QGETKRKAHE VIDGFAERGL RSLGVAQQTV PEKTKESDGS PWEFVGLLPL FDPPRHDSAE
REDASKRAHD IIDKFADRGL RSLAVGRQTV SEKDKNSPGE PWQFLGLLPL FDPPRHDSAE
KNEIAQRVYA IIDRFAEKGL RSLAVAYQEI PEKSNNSPGG PWRFCGLLPL FDPPRHDSGE
RAEIERRVHA VIDKFAERGL RSLAVAYQEV PEGTKESAGG PWQFMGLMPL FDPPRHDSAE
KGNIRKKAHE IINNFADRGL RSLGVARHRI PEKNKESAGA PWEFVGLLPL FDPPRHDSAE
REDVKKKVHS CIDKFAERGL RSLAVARQQV PEKSKESPGG PWEFVGLLNL FDPPRHDSAE
KGETKKKAHE IIDNFAERGL RSLGVARQRI PEKTKESEGA PWEFVGLLPL FDPPRHDSAE
KEDVKKKVHS VIDKFAERGL RSLGVAKQEV PEKSKDAAGA PWQLVGLLPL FDPPRHDSAE
KEDVKRKVHS VIDKFAERGL RSLGVAKQEV PEKSKDAPGA PWQLVGLLPL FDPPRHDSAE
REDVKKKTHS CMDKFAERGL RSLAVARQQV PEKSKESPGG PWEFVGLLNL FDPPRHDSAE
EGEMEKKAHE IIDNFADRGL RSLGVARQTI PEKNKESEGG PWEFVGLLPL FDPPRHDSAE
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TIRRALNLGV NVKMITGDQL AIGKETGRRL GMGTNMYPSA ALLGTDKDSN IASIPVEELI
TIRRALNLGV NVKMITGDQL AIGKETGRRL GMGTNMYPSS ALLGTHKDAN LASIPVEELI
TIRRALDLGV NVKMITGDQL AIAKETGRRL GMGSNMYPSS SLLGKHKDEA MAHIPVEDLI
TIRRALNLGV SVKMITGDQL AIGKETGRRL GMGTNMYPSS ALLGQNKDES IVALPVDELI
TIRRALNLGV NVKMITGDQL AIGKETGRRL GMGTNMYPSS ALLGQVKDSS LGALPVDELI
TIRRALDLGV NVKMITGDQL AIGKETGRRL GMGTNMYPSS SLLEN-KDDT TGGVPVDELI
TIERALHLGV SVKMITGDQL AIAKETGRRL GMGTNMYPSS SLLSDNNTEG VS---VDELI
TIRRALELGV NVKMITGDQL AIGIETGRRL GMGTNMYPST SLLGNSKDES LVGIPIDELI
TIRRALDLGV NVKMITGDQL AIGKETGRRL GMGTNMYPSS ALLGQDKDES IASLPVDELI
TILRALSLGV CVKMITGDQL AIAKETGRRL GMGTNMYPSS SLLGHNNDE- HEAIPVDELI
TIRRALNLGV NVKMITGDQL AIGKETGRRL GMGTNMYPSS ALLGQHKDES IGALPIDDLI
TIRRALDLGV NVKMITGDQL AIGKETGRRL GMGTNMYPSS SLLGDNKDES IASVPVDELI
TIRRALNLGV NVKMITGDQL AIAKETGRRL GMGTNMYPSA SLLGQDKDAS IATLPVEELI
TIRRALDLGV NVKMITGDQL AIGKETGRRL GMGTNMYPSS SLLGNSKDES ISGIPVDELI
TIRRALHLGV NVKMITGDQL AIGKETGRRL GMGTNMYPSS ALLGQDKDAS IAALPVDELI
TIRRALHLGV NVKMITGDQL AIAKETGRRL GMGTNMYPSS SLLGQDKDAA IAALPVDELI
TIRRALNLGV NVKMITGDQL AIAKETGRRL GMGTNMYPSA SLLGQHKDAS IASLPVEELI
TIRRALDLGV NVKMITGDQL AIGKETGRRL GMGTNMYPSS SLLGNSKDEG IAGIPVDELI

610 620 630 640 650 660

EKADGFAGVF PEHKYEIVKK LQERKHIVGM TGDGVNDAPA LKKADIGIAV ADATDAARGA
EKADGFAGVF PEHKYEIVKK LQERKHIVGM TGDGVNDAPA LKKADIGIAV ADATDAARGA
EKADGFAGVF PEHKYEIVKK LQERKHICGM TGDGVNDAPA LKKADIGIAV ADATDAARGA
EKADGFAGVF PEHKYEIVKR LQARKHICGM TGDGVNDAPA LKKADIGIAV ADATDAARSA
EKADGFAGVF PEHKYEIVHR LQQRNHICGM TGDGVNDAPA LKKADIGIAV VDATDAARGA
EKADGFAGVF PEHKYEIVRK LQERKHIVGM TGDGVNDAPA LKKADIGIAV DDATDAARSA
ENADGFAGVF PEHKYEIVKR LQSRKHICGM TGDGVNDAPA LKKADIGIAV DDATDAARGA
EKADGFAGVF PEHKYEIVKK LQERKHICGM TGDGVNDAPA LKKADIGIAV ADATDAARSA
EKADGFAGVF PEHKYEIVKR LQEMKHICGM TGDGVNDAPA LKRADIGIAV ADATDAARSA
EMADGFAGVF PEHKYEIVKI LQEMKHVVGM TGDGVNDAPA LKKADIGIAV ADATDAARSS
EKADGFAGVF PEHKYEIVKR LQARKHICGM TGDGVNDAPA LKKADIGIAV ADATDAARSA
EKADGFAGVF PEHKYEIVKK LQERKHICGM TGDGVNDAPA LKKADIGIAV ADATDAARSA
ERADGFAGVF PEHKYEIVKK LQERKHIVGM TGDGVNDAPA LKKADIGIAV ADATDAARSA
EKADGFAGVF PEHKYEIVKK LQERKHICGM TGDGVNDAPA LKKADIGIAV ADATDAARSA
EKADGFAGVF PEHKYEIVKR LQERKHICGM TGDGVNDAPA LKKADIGIAV ADATDAARGA
EKADGFAGVF PEHKYEIVKR LQERKHICGM TGDGVNDAPA LKKADIG--I ADATDAARGA
EKADGFAGVF PEHKYEIVKK LQESKHIVGM TGDGVNDAPA LKKADIGIAV ADATDAARGA
EKADGFAGVF PEHKYEIVKK LQEMKHICGM TGDGVNDAPA LKKADIGIAV ADATDAARGA

670 680 690 700 710 720

SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVFGFMLIA LIWEFDFSAF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVFGFMLIA LIWEFDFSAF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVFGFMLIA LIWKFDFSPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVLGFMLLA LIWQFDFPPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVFGFMFIA LIWQFDFSPF
SDIVLTEPGL SVIVSAVL-T SRAIFQRMKN YTIYAVSITI RIVLGFMLVA LIWEFDFSPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVMGFMLLC VFWEFDFPPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVLGFMLVA LIWRFDFAPF
SDIVLTEPGL SVIVSAVL-T SRAIFQRMKN YTIYAVSITI RIVMGFMLLA LIWKFDFSPF
ADIVLTDPGL SVIISAVL-T SRAIFQRMRN YTVYAVSITI RIVLGFTLLA LIWEYDFPPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVLGFMLLA LIWKFDFPPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVLGFLLVA LIWKFDFSPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVFGFMLIA LIWKYDFSPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVLGFLLVA LIWKFDFSPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVFGFMFIA LIWKFDFAPF
SDIVLTEPGL SVIISAVLLT SRAIFQRMKN YTIYAVSIT- ---FGFMFIA LIWKFDFAPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVFGFMLIA LIWKYDFSPF
SDIVLTEPGL SVIISAVL-T SRAIFQRMKN YTIYAVSITI RIVLGFLLVA LIWKFDFSPF

 AHAs Aminoacid sequences BLAST 2  4/6  2018年4月9日 12:44:40



AHA1

AHA2

AHA3

AHA4 

AHA5

AHA6

AHA7

AHA8

AHA9

AHA10

AHA11

Potri.006G005900

Potri.006G165900

Potri.006G188600

Potri.006G275000

Potri.018G006000

Potri.018G090300

Potri.018G112400

AHA1

AHA2

AHA3

AHA4 

AHA5

AHA6

AHA7

AHA8

AHA9

AHA10

AHA11

Potri.006G005900

Potri.006G165900

Potri.006G188600

Potri.006G275000

Potri.018G006000

Potri.018G090300

Potri.018G112400

AHA1

AHA2

AHA3

AHA4 

AHA5

AHA6

AHA7

AHA8

AHA9

AHA10

AHA11

Potri.006G005900

Potri.006G165900

Potri.006G188600

Potri.006G275000

Potri.018G006000

Potri.018G090300

Potri.018G112400

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

Sequence

730 740 750 760 770 780

MVLIIAILND GTIMTISKDR VKPSPTPDSW KLKEIFATGI VLGGYQAIMS VIFFWAAHKT 
MVLIIAILND GTIMTISKDR VKPSPTPDSW KLKEIFATGV VLGGYQAIMT VIFFWAAHKT 
MVLIIAILND GTIMTISKDR VKPSPTPDSW KLKEIFATGV VLGGYMAIMT VVFFWAAYKT 
MVLIIAILND GTIMTISKDR VKPSPLPDSW KLSEIFATGV VFGSYMAMMT VIFFWVSYKT 
MVLIIAILND GTIMTISKDR MKPSPQPDSW KLRDIFSTGV VLGGYQALMT VVFFWVMKDS 
MVLIIAILND GTIMTISKDR VKPSPIPDSW KLKEIFATGV VLGTYMALVT VVFFWLAHDT 
MVLVIAILND GTIMTISKDR VKPSPTPDCW KLKEIFATGV VLGAYLAIMT VVFFWAAYET 
MVLIIAILND GTIMTISKDR VKPSPVPDSW KLNEIFATGV VLGTYMALTT VLFFWLAHDT 
MVLIVAILND GTIMTISKDR VKPSPLPDSW KLKEIFATGV VLGTYLAVMT VVFFWAAEST 
MVLIIAILND GTIMTISKDR VRPSPTPESW KLNQIFATGI VIGTYLALVT VLFYWIIVST 
MVLIIAILND GTIMTISKDR VKPSPLPDSW KLSEIFATGV VFGSYMAMMT VIFFWAAYKT 
MVLIIAILND GTIMTISKDR VKPSPVPDSW KLKEIFAMGV VLGTYLAIIT VLFFWLAHGT 
MVLIIAILND GTIMTISKDR VKPSPLPDSW KLKEIFATGI VLGGYLALMT VIFFWAVHDT 
MVLIIAILND GTIMTISKDR VKPSPVPDSW KLKEIFATGV VLGTYMAIMT VLFFWLAHDT 
MVLIIAILND GTIMTISKDR VKPSPQPDSW KLKEIFSTGI VLGGYMALMT VLFFWIMKDT 
M----AILND GTIMTISKDR VKPSPLPDSW KLKEIFSTGV VLGGYLALMT VLFFWIMKDT 
MVLIIAILND GTIMTISKDR VKPSPLPDSW KLKEIFATGI VLGGYLALMT VIFFWAVHDT 
MVLIIAILND GTIMTISKDR VKPSPVPDSW KLKEIFATGV VLGTYMSIMT VVFFWLVHDT 

790 800 810 820 830 840

DFFSDKFGVR SIR------- ------DNND ELMGAVYLQV SIISQALIFV TRSRSWSFVE
DFFSDTFGVR SIR------- ------DNNH ELMGAVYLQV SIISQALIFV TRSRSWSFVE
DFFPRTFHVR DLR------- ------GSEH EMMSALYLQV SIVSQALIFV TRSRSWSFTE
DFFPRTFGVA TL-------- -EKTAHDDFR KLASAIYLQV SIISQALIFV TRSRSWSFVE
DFFSNYFGVR PLS------- ------QRPE QMMAALYLQV SIISQALIFV TRSRSWSYAE
TFFSDKFGVR SLQ------- ------GKDE ELIAVLYLQV SIISQALIFV TRSRSWSFVE
NFFHNIFHVR NFNQHHFKMK DKKVAAHLNE QMASAVYLQV STISQALIFV TRSRSWSFVE
DFFSKTFGVR SIQ------- ------GNEE ELMAALYLQV SIISQALIFV TRSRSWSFVE
DFFSAKFGVR SIS------- ------GNPH ELTAAVYLQV SIVSQALIFV TRSRSWSYVE
TFFEKHFHVK SIA------- ------NNSE QVSSAMYLQV SIISQALIFV TRSRGWSFFE
DFFPRTFGVS TL-------- -EKTAHDDFR KLASAIYLQV SIISQALIFV TRSRSWSYVE
DFFSDKFGVR SIR------- ------GKPD ELTAALYLQV SIISQALIFV TRSRSWSFTE
DFFSEKFGVR SLR------- ------KNDE EMMGALYLQV SIVSQALIFV TRSRSWSFIE
DFFPEKFGVR TIR------- ------GKPD ELTAALYLQV SIISQALIFV TRSRSWSFVE
DFFSDKFGVR SLR------- ------NNDK EMMAALYLQV SIVSQALIFV TRSRSWSFVE
DFFSDKFGVR SLR------- ------DSKY EMMAALYLQV SIVSQALIFV TRSRSWSFVE
DFFSNKFGVR SLR------- ------HHDE EMMGALYLQV SIVSQALIFV TRSRSWSFIE
DFFSEKFGVR SIR------- ------GKPD ELTAALYLQV SIISQALIFV TRSRSWSFVE

850 860 870 880 890 900

RPGALLMIAF VIAQLVATLI AVYADWTFAK VKGIGWGWAG VIWIYSIVTY FPQDILKFAI
RPGALLMIAF LIAQLIATLI AVYANWEFAK IRGIGWGWAG VIWLYSIVTY FPLDVFKFAI
RPGYFLLIAF WVAQLIATAI AVYGNWEFAR IKGIGWGWAG VIWLYSIVFY FPLDIMKFAI
RPGIFLMIAF ILAQLVATLI AVYANWSFAA IEGIGWGWAG VIWLYNIIFY IPLDFIKFFI
CPGLLLLGAF VIAQLVATFI AVYANWSFAR IEGAGWGWAG VIWLYSFLTY IPLDLLKFGI
RPGLLLLIAF FVAQLIATLI ATYAHWEFAR IKGCGWGWCG VIWIYSIVTY IPLDILKFIT
RPGFLLVIAF LIAQLVASVI SAMANWPFAG IRSIGWGWTG VIWIFNIVTY MLLDPIKFLV
RPGFLLLIAF VIAQLVATLI AVYANWGFAR IVGCGWGWAG GIWVYSIITY IPLDILKFII
RPGFWLISAF FMAQLIATLI AVYANWNFAR IRGIGWGWAG VIWLYSIVFY IPLDILKFII
RPGTLLIFAF ILAQLAATLI AVYANISFAK ITGIGWRWAG VIWLYSLIFY IPLDVIKFVF
RPGMLLVVAF ILAQLVATLI AVYANWSFAA IEGIGWGWAG VIWLYNIVFY IPLDIIKFLI
RPGLLLVGAF LAAQLVATVI AVYANWGFAR IQGIGWGWAG IIWIFSIITY IPLDILKFIT
RPGLLLVSAF MIAQLVATVI AVYANWGFAR IKGIGWGWAG VIWIYSIVFY FPLDIMKFAI
CPGLLLVSAF IAAQLVATLI AVYASWSFAR IEGIGWGWAG IIWLFSIITY IPLDIIKFII
RPGFLLLGAF VAAQLVATLI AVYANWGFAR IEGCGWGWAG VIWLFSVVTY VPLDILKFAI
RPGLLLVSAF VVAQLIATLI AVYANWGFAH IKGCGWGWAG VIWLFSLVTY LPLDVLKFAI
RPGLLLLSAF MLAQLVATLI AVYANWGFAR IKGIGWGWAG VIWIYSIVFY FPLDIMKFAI
CPGLLLVGAF IAAQLMATII AVYATWSFAR IQGVGWGWAG IIWIYSIITY IPLDILKFII
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910 920 930 940 950 960

RYILSGKAWA SLFDNRTAFT TKKDYGIGER EAQWAQAQRT LHGLQPKEDV N-IF---PEK
RYILSGKAWL NLFENKTAFT MKKDYGKEER EAQWALAQRT LHGLQPKEAV N-IF---PEK
RYILAGTAWK NIIDNRTAFT TKQNYGIEER EAQWAHAQRT LHGLQNTETA N-VV---PER
RYALSGRAWD LVIEQRVAFT RQKDFGKEQR ELQWAHAQRT LHGLQAPDTK --MFT---DR
RYVLSGKAWL NLLENKTAFT TKKDYGKEER EAQWAAAQRT LHGLQPAEKN N-IF---NEK
RYTLSGKAWN NMIENRTAFT TKKDYGRGER EAQWALAQRT LHGLKPPES- --MF---EDT
RYALSGKSWD RMVEGRTALT GKKNFGQEER MAAWATEKRT QHGLETGQKP --VY----ER
RYALTGKAWD NMINQKTAFT TKKDYGKGER EAQWALAQRT LHGLPPPEA- --MF---NDN
RYSLSGRAWD NVIENKTAFT SKKDYGKGER EAQWAQAQRT LHGLQPAQTS D-MF---NDK
HYALSGEAWN LVLDRKTAFT YKKDYGKDDG SPNVTISQRS RSAEELR--- ----------
RYALSGRAWD LVIEQRVAFT RQKDFGKEQR ELQWAHAQRT LHGLQAPDAK --MFP---ER
RYALTGKAWD NLLENKTAFT TKKDYGKGER EAQWATAQRT LHGLQSPET- --MK---NDK
RYILSGKAWL NLLENKTAFT TKKDYGKEER EAQWALAQRT LHGLQPPETA G-VF---NEK
RYALTGKAWD NMLQNKTAFT NKKDYGKGER EAQWATAQRT LHGLQPPET- --MF---NDK
RYILSGKAWD NLLENKTAFT TKKDYGKEER EAQWATAQRT LHGLQPPETS HNMF---SEK
RYILSGKAWD NFLENKTAFT TKKDYGKEER EAQWATAQRT LHGLQPAQTN T-IF---SDK
RYILSGKAWL NLLDNKTAFT TKKDYGKEER EAQWAHAQRT LHGLQPPETA G-IF---NEK
RYALTGKAWD NLLQNKTAFT TKKDYGKGER EAQWATAQRT LHGLQPPET- --MF---NDK

970 980 990 1,000 1,010 1,020

GSYRELSEIA EQAKRRAEIA RLRELHTLKG HVESVAKLKG LDIDT-AGHH YTV.......
GSYRELSEIA EQAKRRAEIA RLRELHTLKG HVESVVKLKG LDIET-P-SH YTV.......
GGYRELSEIA NQAKRRAEIA RLRELHTLKG HVESVVKLKG LDIET-AG-H YTV.......
THVSELNQMA EEAKRRAEIA RLRELHTLKG HVESVVRLKG LDIET-IQQA YTV.......
NSYSELSQIA EQAKRRAEVV RLREINTLKG HVESVVKLKG LDIDT-IQQH YTV.......
ATYTELSEIA EQAKKRAEVA RLREVHTLKG HVESVVKLKG LDIDN-LNQH YTV.......
NSATELNNMA EEAKRRAEIA RMRELQTLKG KVESAAKLKG YDLEDPNSNN YTI.......
K--NELSEIA EQAKRRAEVA RLRELHTLKG HVESVVKLKG LDIDT-IQQH YTV.......
STYRELSEIA DQAKRRAEVA RLRERHTLKG HVESVVKQKG LDIEA-IQQH YTL.......
GSRSRASWIA EQTRRRAEIA RLLEVHSVSR HLESVIKLKQ IDQRM-IRAA HTV.......
THFNELSQMA EEAKRRAEIA RLRELHTLKG HVESVVRLKG LDIET-IQQA YTV.......
ASYRELSELA EQAKRRAEVA RLREIHTLKG HVESVVKMKG LDIET-IQQH YTV.......
SGYRELSEIA EQAKRRAEVA RLRELHTLKG HVESVVKLKG LDIDT-IQQH YTV.......
TTYRELSELA EQAKKRAEVA RLRELHTLKG HVDSVVKMKG LDIET-IQQH YTV.......
NSYRELSEIA EQAKRRAEMA RLRELNTLKG HVESVVKLKG LDIDT-IQQH YTV.......
SSYRELSEIA EQAKRRAEMA RLRELNTLKG HVESVVKLKG LDIDT-IQQH YTL.......
SSYRELSEIA EQAKRRAEVA RLRELHTLKG HVESVVKLKG LDIDT-IQQH YTV.......
TTYRELNELA EQAKKRAEVA RLRELHTLKG HVDSVVKMKG LDIET-IQQH YTV.......
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