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>At-CAT1 (At4g21120) 

MASGGGDDGLRRRGCSCTKDDFLPEESFQSMGNYLKALKETPSRFMDRIMTRSLDSDEINEMKARSGHEMKKTLT

WWDLMWFGIGAVIGSGIFVLTGLEARNHSGPAVVLSYVVSGVSAMLSVFCYTEFAVEIPVAGGSFAYLRVELGDF

MAFIAAGNIILEYVVGGAAVARSWTSYFATLLNHKPEDFRIIVHKLGEDYSHLDPIAVGVCAIICVLAVVGTKGS

SRFNYIASIIHMVVILFVIIAGFTKADVKNYSDFTPYGVRGVFKSAAVLFFAYIGFDAVSTMAEETKNPGRDIPI

GLVGSMVVTTVCYCLMAVTLCLMQPYQQIDPDAPFSVAFSAVGWDWAKYIVAFGALKGMTTVLLVGAIGQARYMT

HIARAHMMPPWLAQVNAKTGTPINATVVMLAATALIAFFTKLKILADLLSVSTLFIFMFVAVALLVRRYYVTGET

STRDRNKFLVFLGLILASSTATAVYWALEEEGWIGYCITVPIWFLSTVAMKFLVPQARAPKIWGVPLVPWLPSAS

IAINIFLLGSIDTKSFVRFAIWTGILLIYYVLFGLHATYDTAKATLKEKQALQKAEEGGVVADNSCSAT 

 

>At-CAT2 (At1g58030) 

MGFLVDTQKEGGGHSWGYVRSLVRRKQVDSANGQSHGHQLARALTVPHLVAIGVGATIGAGVYILVGTVAREHSG

PSLALSFLIAGIAAGLSAFCYAELSSRCPSAGSAYHYSYICVGEGVAWIIGWALILEYTIGGSAVARGISPNLAL

IFGGEDGLPAILARHQIPGLDIVVDPCAAILVFVVTGLLCMGIKESTFAQGIVTAVNVCVLLFVIVAGSYLGFKT

GWPGYELPTGFFPFGVDGMFAGSATVFFAFIGFDSVASTAEEVRNPQRDLPIGIGLALLLCCSLYMMVSIVIVGL

IPYYAMDPDTPISSAFASHDMQWAVYLITLGAVMALCSALMGALLPQPRILMAMARDGLLPSIFSDINKRTQVPV

KATVATGLCAATLAFFMDVSQLAGMVSVGTLLAFTMVAISVLILRYVPPDEQPLPSSLQERIDSVSFICGETTSS

GHVGTSDSSHQPLIVNNDALVDVPLIKNQEALGCLVLSEETRRIVAGWSIMFTCVGAFLLSYAASSLSFPGLIRY

PLCGVGGCLLLAGLIALSSIDQDDARHTFGHSGGYMCPFVPLLPIICILINMYLLVNLGSATWARVSVWLLIGVI

VYVFYGRKNSSLANAVYVTTAHAEEIYREHEGSLA 

 

>At-CAT3 (At5g36940) 

MGCLRSLVRRKQFDSSNGKAETHHHHQQLAKALTFPHLIAIGVGSTIGAGVYILVGTVAREHSGPALALSFLIAG

ISAALSAFCYAELSSRFPSAGSAYHYSYICIGEGVAWLIGWALILEYTIGGSTVARGISPNLAMIFGGEDCLPTI

LARHQIPGLDIVVDPCAAVLVFIVTGLCCLGVKESTFAQGIVTTANVFVMIFVIVAGSYLCFKTGWVGYELPTGY

FPYGVDGMLTGSATVFFAYIGFDTVASMAEEVKNPRRDLPLGIGISLLLCCLLYMMVSVVIVGLVPYYAMDPDTP

ISSAFSSHGIQWAAYLINLGAVMALCSALMGSILPQPRILMAMARDGLLPSYFSYVNQRTQVPINGTITTGVCAA

ILAFFMDVSQLAGMVSVGTLVAFTMVAISLLIVRYVVPPDEVPLPSSLQENSSSHVGTSIRSKQPLLGKVDDSVV

DKENAPGSWVLNKKNRRKFAGWSIMFTCIGNFLLSYAASSFLLPGLLRYSLCGVGGLFLLVGLIVLICIDQDDAR

HSFGHSGGFICPFVPLLPIVCILINMYLLVNLGAATWVRVSVWLFLGVVVYIFYGRRNSSLVNAVYVSTAHLQEI

RRTSGHSLA 

 

>At-CAT4 (At3g03720) 

MNSLVRRKQVDSVHLIKNDGPHQLAKKLSAVDLVAIGVGTTIGAGVYILVGTVAREHTGPALAVSFFIAGVAAAL

SACCYAELASRCPSAGSAYHYAYICLGEGIAWLVGWALVLDYTIGGSAIARGITPNLASFFGGLDNLPVFLARQT

IPGVGIVVDPCAALLIMIVTILLCFGIKESSTVQAIVTSVNVCTLVFIIVVGGYLACKTGWVGYDLPSGYFPFGL

NGILAGSAVVFFSYIGFDTVTSTAEEVKNPQRDLPLGIGIALLICCILYMLLSVVIVGLVPYYSLNPDTPISSAF

GDSGMQWAAYILTTGAITALCASLLGSLLAQPRIFMAMARDGLLPAFFSEISPRTQVPVKSTIAIGVLAAALAFF

MDVAQLSEMVSVGTLMAFTAVAVCVLVLRYVPPDGVPLSSSSQTLSDTDESRAETENFLVDAIESSDSPLLGNET

ARDEKYFGKRRKIAAWSIALVCIGVLGLASAASAERLPSFPRFTICGVSAVILLGSLITLGYIDEDEERHNFGHK

GGFLCPFVPYLPVLCILINTYLIINIGAGTWIRVLIWLLIGSMIYIFYGRSHSLLNNAVYVPTMTCTRKTTDHLA 

 

>At-CAT5 (At2g34960) 

MEGEERGYWRWSKRDFFPEESFQSFGSYRAALSQTCSRFKNRLVSRSDDENERFELKKQSEHEMKRCLTWWDLVW

FGFGSVIGAGIFVLTGQEAHEQAGPAIVLSYVVSGLSAMLSVFCYTEFAVEIPVAGGSFAYLRIELGDFAAFITA

GNILLESIVGTAAVARAWTSYFATLLNRSPNALRIKTDLSSGFNLLDPIAVVVIAASATIASISTRKTSLLNWIA

SAINTLVIFFVIIAGFIHADTSNLTPFLPFGPEGVFRAAAVVYFAYGGFDSIATMAEETKNPSRDIPIGLLGSMS

IITVIYCLMALSLSMMQKYTDIDPNAAYSVAFQSVGMKWGKYLVALGALKGMTTVLLVGALGQARYVTHIARTHM

IPPIFALVHPKTGTPINANLLVAIPSALIAFFSGLDVLASLLSISTLFIFTMMPIALLVRRYYVRQDTPRVHLIK

LITCLLFVVVSSMGTSAYWGMQRKGSWIGYTVTVPFWFLGTLGIVFFVPQQRTPKVWGVPLVPWLPCLSIATNIF

LMGSLGAMAFVRFGVCTLAMLLYYFLLGLHATFDMAHQQIVPRT 



>At-CAT6 (At5g04770) 

MEVQSSSNNGGHSSFSSLRVYLNSLSATPSRLSRRAISVSTSSDEMSRVRAVSGEQMRRTLRWYDLIGLGIGGMV

GAGVFVTTGRASRLDAGPSIVVSYAIAGLCALLSAFCYTEFAVHLPVAGGAFSYIRITFGEFPAFFTGANLVMDY

VMSNAAVSRSFTAYLGTAFGISTSKWRFVVSGLPKGFNEIDPVAVLVVLVITVIICCSTRESSKVNMIMTAFHIA

FIFFVIVMGFIKGDSKNLSSPANPEHPSGFFPFGAAGVFNGAAMVYLSYIGYDAVSTMAEEVENPVKDIPVGVSG

SVAIVTVLYCLMAVSMSMLLPYDLIDPEAPFSAAFRGSNGWEWVTKVVGIGASFGILTSLLVAMLGQARYMCVIG

RSRVVPFWFAKIHPKTSTPVNASTFLGIFTAALALFTDLNVLLNLVSIGTLFVFYMVANALIFRRYVPVGPTKPW

PTLCFLTLFSITSLVFTLIWKLVPEGKPKAFMLGASAVVAIAIVLSFQCVVPQARKPELWGVPFMPWTPCVSIFL

NIFLLGSLDAPSYVRFGFFSGLIVLVYLFYGVHASSDAEANGSFGVKDGQVMKELIEV 

 

>At-CAT7 (At3g10600) 

MEAQYRNHDGDTSFSSLRVYLNSLSDTPSRFSRRAVSVSTSYDEMSRVRAVSGEQMRRTLRWYDLIGLGIGGMIG

AGVFVTTGRASRLYAGPSIVVSYAIAGLCALLSAFCYTEFAVHLPVAGGAFSYIRITFGEFPAFITGANLIMDYV

LSNAAVSRGFTAYLGSAFGISTSEWRFIVSGLPNGFNEIDPIAVIVVLAVTFVICYSTRESSKVNMVLTALHIAF

IVFVIVMGFSKGDVKNLTRPDNPENPSGFFPFGVSGVFNGAAMVYLSYIGYDAVSTMAEEVKDPVKDIPMGISGS

VAIVIVLYCLMAISMSMLLPYDLIDAEAPYSAAFSKSEGWEWVTRVVGIGASFGILTSLIVAMLGQARYMCVIGR

SRVVPIWFAKVHPKTSTPVNASAFLGIFTAVLALFTDLNVLLNLVSIGTLFVFYMVANAVIFRRYVTVGYTEPWP

TLSFLCLFSITSILFTLVWQLAPSGPPKWFILGASTVTAIAIVQIFHCVVPQARIPEFWGVPLMPWTPCVSIFLN

IFLLGSLDAPSYIRFGFFSGLVVLVYVFYSVHASYDAEGDGSLDFKDVESLERINRVLS 

 

>At-CAT8 (At1g17120) 

MIPASMEEAHQLESRSDDLSQRRSYWRWRKQDFFPEFSFQSFSTYKSALSATCPRLADRLLSRSSDAYELDAARR

ESENPMRRCLTWWDLLWLSFGSVVGSGVFVITGQEARVGAGPAVVLSYAISGVSALLSVLCYAEFGVEIPVAGGS

FSYLRVELGDFIAFIAAGNILLEAMVGAAGLGRSWSSYLASLVKNDSDYFRIKVDSFAKGFDLLDPVAVAVLLVA

NGIAMTGTKRTSWLNLITSMVTVCIIVFIVVVGFTHSKTSNLVPFFPYGAKGVVQSAAVVYWSYTGFDMVANMAE

ETEKPSRDIPIGLVGSMSMITVVYCLMALALTMMVKYTEIDANAAYSVAFAQIGMKWAKYLVGICALKGMTTSLL

VGSLGQARYTTQIARSHMIPPWFALVHPKTGTPIYATLLVTILSSIISFFTSLEVLSSVFSFATLFIFMLVAVAL

LVRRYYVKDVTPEAGLLKFLGFLFLIIASSIGVSALWNSGVKGWIAYTVTGVIWFIGTLGLALLPKYRVPKVWGV

PLVPWLPSFSIAMNLFLIGSLGYVAFLRFIICTMVMLLYYLFVGLHATYDVAHQPLEEAKFEGER 

 

>At-CAT9 (At1g05940) 

MGGHEGFSNQRLSSATWFSHFRASALRSKSLPPPSSQTAVRSTSGDSLVRRLGLFDLILLGVGASIGAGVFVVTG

TVARDAGPGVTISFLLAGASCVLNALCYAELSSRFPAVVGGAYMYSYSAFNEITAFLVFVQLMLDYHIGAASISR

SLASYAVALLELFPALKGSIPLWMGSGKELLGGLLSLNILAPILLALLTLVLCQGVRESSAVNSVMTATKVVIVL

VVICAGAFEIDVANWSPFAPNGFKAVLTGATVVFFSYVGFDAVANSAEESKNPQRDLPIGIMGSLLVCISLYIGV

CLVLTGMVPFSLLSEDAPLAEAFSSKGMKFVSILISIGAVAGLTTTLLVGLYVQSRLYLGLGRDGLLPSIFSRIH

PTLHTPLHSQIWCGIVAGVLAGIFNVHSLSHILSVGTLTGYSVVAACVVALRLNDKKDRESSNRWTSSWQEGVIC

LVIIACSGFGAGVFYRFSASVIFILLSVGVAVVASAVLHYRQAYALPLGSGFSCPGVPIVPSVCIFFNIFLFAQL

HYEAWIRFVVVSVLATAVYALYGQYHADPSMLDYQRAPETESDA 

 

>Os-CAT1.1 (Os03g43970)  

MAFVAAGNILLEYCIGGAAVARAWTSYFATLLNHHPNDFRIHAASLAADYSRLDPIAVAVIAIICLLSVLSTKAS

SRFNYVLSVLHVAVIAFIIVAGLTKADAANLTRDFMPYGPRGVFAASAVLFFAYIGFDAVSTMAEETRDPARDIP

VGLVGAMALTTALYCALAVTLCLMVPYGEIDPDAPFSVAFADRGMGWAKYVVAFGALKGMTTVLLVSAVGQARYL

THIARTHMMPPWLARVHPGTGTPVNATVAMLLATAVIAFFTDLNVLSNLLSISTLFIFMLVAVALLVRRYYVSGE

TSRADRNRLAACIAAILASSVATATCWGLDRGGWVPYAVTVPAWLAATASLWALVPQARAPKLWGVPMVPWLPSA

SIAINVFLLGSIDSKSFMRFGIWTAALLVYYLFVGLHASYDTAKALAADAVAGKVEDGDAKTSAPPM 

 

>Os-CAT1.2 (Os12g41890) 

MAEAAAGGEVRRRGGCCGGGGGGGGLFPEESFASWGAYGRALMETGPRLVERPTARSAAAVEVNEVRGRSGAEMK

RNLTWWDLAWFGVGAVIGAGIFVLTGQEARDAAGPAVVLSYAVSGVSAMLSVLCYTEFAIEIPVAGGSFAYLRVE

LGDFVAFIAAGNILLEYCIGGAAVARAWTSYFATLLNHRPNDFRIHAASLAADYSRLDPIAVAVIAVVCALSVLS

TKASSRFNYALSIAHLAVLVFIVTAGLSRARLSNLTADFAPFGARGVFAASAVLFFAYVGFDAVSTMAEETRDPA

RDIPAGLVGAMAVTTAAYCALAATLCLMQPYREIDPDAPFSVAFSAAGMGWARYVVAFGALKGMTTVLLVSAVGQ

ARYLTHIARAHMAPPCLARVHPRLGTPVNATVAMLAATAAIALFTDLGVLANLLSISTLFIFMLVAVALLVRRYY

ATGETARGDRNRLAGCLAVIVASSVATAAYWGLGGDGGGWAAYAVAVPAWLAATLFLQLRVPMARTPEKWGVPLV

PWLPSASIFINIFLLGSIDGRSFMRFGVWTAALLAYYFFFGLHASYDTAKALAAEVAAGKVEEGGSKPAVGGAAG

N 

 



>Os-CAT2.1 (Os03g45170)  

MALDGGGEVGRRRRRRGWGGGFPSLMRRKQVDSDRVRAAEGEGQPQLAKELNIPALVAIGVGSTIGAGVYVLVGT

VAREHAGPALTISFLIAGIASALSAFCYAELASRCPSAGSAYHYSYICVGEGVAWLIGWALVLEYTIGGSAVARG

ISPNLALFFGGPDSLPWILSRHQLPWFDVIVDPCAAALVFVVTVLLCVGIKESSAVQELITVLNACVMIFVIVAG

SYIGFQIGWVGYKVTDGYFPHGINGMLAGSATVFFAYIGFDTVASTAEEVKNPQRDLPLGIGAALSICCCLYMMV

SVVIVGLVPYFAMDPDTPISSVFAKHGMQWAMYIVTSGAVLALCSTLLGSLLPQPRILMAMARDGLLPSFFADVN

KRTQVPVKSTVVTGLCAAALAFFMDVSQLAGMVSVGTLLAFTIVAVSILILRYIPPDEVPLPSSLQETFCLSQEY

DEERVSGILGDERCKTSETKDVILAESMEDPLIEKKITRKMDEMKRRKVAAFSIGSVCVGVMVLTSAASATWLPF

LPMCIGCIVGALLLVAGLGLLCWIDQDDGRHSFGQSGGFTCPFVPLLPVLSILVNTYLLINLGGEAWMRVGIWLL

IGVLVYILYGRTNSSLKDVIYVPVAQADEIYKSSSGYVS 

 

>Os-CAT2.2 (Os12g42850) 

MGLEEGGAMRALMRRKQVDSDRVRAAGGHQLAKELSVTQLVAIGVGSTIGAGVYVLVGTVAREHAGPALTLSFLI

AGVAAALSAFCYAELASRCPSAGSAYHYSYICVGEGVAWLIGWALILEYTIGGSAVARGISPNLALFFGGQDSLP

WFLARHELPWFDVVVDPCAAFLVLVVTALLCKGIKESSFVQGVVTVLNCFVMLFVIIAGSYIGFQTGWVGYKVAG

GFFPYGANGMLAGSATVFFAYIGFDSVASTAEEVKNPQRDLPLGIGTALSVCCSLYMLVSVVIVGLVPYFAMDPD

TPISSAFARHGMHWAMYLVTTGAVLALCSTLMGSILPQPRILMAMARDGLLPSFFSDVNQRTQVPVKSTIVTGIC

AACLAFFMDVSQLAGMVSVGTLLAFTIVAVSILILRYAPPDEVPLPSSLEASFRLSQEYDEEKVRGPPVDANHEQ

LSSVVESINDTLIEKKQDTSVEESKRRKAAVCSISSVCVGVVVLTTSASFTFLPFLLRCFFCVFGGLLLLAGLGV

LCYIDQDDGRHSFGHSGGFICPFVPLLPVMCILVNTYLLVNLGGGTWMRVGVWLVMGVFVYIFYGRTHSSLTDVV

YVPVAQAEEIYGSSSSSGFVA 

 

>Os-CAT4 (Os10g30090)  

MARRLSWQDLQASGSAIATRLSLQDLQCLVRRKPACSAADRAESSAAGAPAGGGKGRHLAKALSVPDLIAIGVGS

TIGAGIYVLVGTVAREHAGPALTLSFLIAGIAAALSALCYAELSCRFPLAGSAYHYSYICIGESVAWLIGWALIL

EYTIGGSSVARGISPNLALFFGGHEKLPFFLTQIHVKWFETPLDPCAAILVLIVTALLCLGIKESSFVEGIITIA

NVIVMLFVICAGGYLAFQNGWSGYNDEQGYFPKGVAGVLSGSATLFFAYIGFDAVASTAEEVKNPQRDLPWGMCL

TLSLCCFLYMMVSIVIVGLVPYYALDPNTPISSAFAKYGMQWAVYIISTGAVFALIASLIGAILPQPRIVMAMAR

DGLLPPLFSAVDPTTQVPTLSTILSGICAAILALFMDVSELAGMVSVGTLLAFTMVAISVLIVRYAPPNEIATKV

ALPGSSESLTSDSGYSEPDEENSEDLLGNVQDIPTANEANKIRRQKAIACIILIFLGVVTIVSSVSFSFFPLFLR

SIAGAFGSLLLVSATIALWFIGQDKSSLRQTGGFMCPFVPILPVCCILINVYLLMNLGIHTWIRVSMWLAVGAII

YVFYGRKYSSLTGVAYQRISPA 

 

>Os-CAT5 (Os01g11160) 

MAAVDTPEKPYEGKPAAEARSYWRWQKEDFFPEPSFASWGAYRAALAATPARFRDRFAGRSTDADELGALRRRSE

NEMRRCLTWWDLTWFGFGSVIGAGIFVLTGQEAHDHAGPAIVLSYVASGLSAMLSVFCYTEFAVEIPVAGGSFAY

LRVELGDVAAFIAAANLILESIIGTAAVARSWTSYLASLINKPASALRIQTSLAEGYNELDPIAVVVIAVTATLA

ILSAKGTSRVNWVASAVHVLVIAFVIVAGFLHAKTSNLTPFMPHGVPGVFRAAAIVYFAYGGFDNIATMAEETKN

PSRDIPLGLLGSMSVITAIYCVMALVLSMMQPYTAIDRSAAYSVAFSNVGMRWAQYVVALGALKGMTTVLLVGAL

GQARYTTHIARSHIIPPVFALVHPRTGTPVHATVLIAAAGACIGLFSSLDVLSSLLSVSTLFIFMMMATALLVRR

YYVRGVTSRTHARRLVALLSVVIGSSAGIAAYWGAAPERWVGYTVLVPAWAAGTLGIQLLVPAARAPKVWGVPLV

PWLPSLSIATNLFLMGSLGAQAFIRFGVCTAIMLLYYVLVGLHATYDVAHGACSGDDVDEEVYADAAHVDDAKAA

AAVAANADVERAGAKI 

 

>Os-CAT6 (Os11g05690)  

MDKGALVVQVMDDSSNGGVGAAAAGGSFSSLRAYGRALAQTPRRLARRACAATSPGEEMSRVRARSGARMARRLR

WHDLVGLGLGGMVGAGVFVTTGRATRLYAGPGVVVSYAIAGLCALLSAFCYTEFAVDMPVAGGAFSYLRVTFGEL

AAFLTGANLIMEYVFSNAAVARSFTAYLGTAVGVDAPSKWRIAVPGLPKGFNEVDLIAVGVILLISVCICYSTKE

SSVVNMVLTAVHVAFILFIIVMGFWRGDTRNLTRPVDLAHNPGGFFPHGAAGVFNGAAMVYLSYIGYDAVSTMAE

EVERPSRDIPVGVSGSVVLVTLLYCLMAASMSMLLPYDAIDTEAPFSGAFKGSSGWGWVSNVIGAGASLGILTSL

MVAMLGQARYLCVIGRSGVMPAWLAKVHPCTATPVNASAFLGVFTAALALFTELDVLLNLVSIGTLFVFYMVANA

VVYRRYVAADDDDADHRRAWPTLVFLAAFSLVALCFTLLWQFAPAGRARTGLLAACGAAAVATVGAFRALVAEAR

RPELWGVPAMPWVPAASVFLNVFLLGSLDRPSYVRFGFFTAAAVLVYVLYSVHASYDAEEGGGAGAGAAALDGAK

VQDEAADFKV 

 



>Os-CAT7 (Os12g06060) 

MARALRWPDLVGLGLGGMVGAGVFVTTGRATRLYAGPAVVVSYAIAGLCALLSAFCYTEFAVDMPVAGGAFSYLR

VTFGELAAFLTGANLIMEYVFSNAAVARSFTAYLGTAVGVDAPSKWRIAVPGLPKGFNEVDLVAVGVILLITVCI

CYSTKESSSVNMVLTAVHVLFIMFVIVMGFWRGDTRNLTRPADPEHNPGGFFPHGAAGVFNGAAMVYLSYIGYDA

VSTMAEEVERPSRDIPIGVSGSVVLVTLLYCLMAASMSMLLPYDAIDTEAPFSGAFKGSSGWGWVSNVIGAGASL

GILTSLMVAMLGQARYLCVIGRSGVMPAWLARVNPRTATPVNASAFLGVFTAALALFTELDILLNLVCIGTLFVF

YMVANAVVYRRYVAAAEDDEEGRRRGAVPTLAFLLAFSLVALCFTLVWKLAPRGGARTGLLVACGAAAAAAVAAF

RALVPQARRPELWGVPAMPWVPAASVFLNVFLLGSLDRPSYVRFGFFTAAAALVYVLYSVHASYDADEAAAALDG

AKVLDEGCKV 

 

>Os-CAT8 (Os06g34830) 

MATAAAAGEGGSGRRYWRWSKADFFPEPSFASWRSYGGALAATVPRLVDRVGSRSSEAAEAGTLRAVSENPLRRC

LSWLDLAFLGFGSVVGSGVFVLTGQEARFDAGPAIPLAYAAAGFSALLSSFCYAELATEIPSAGGSFSYLRVELG

DIAAFLAAGNILLEAVVGAAGLGRSWTSYLAALLGRDTDSLRIHVPALAEGFNLLDPIAVVVLVSTSAVAMSGAR

LTSTLNSLASVVGIAIIAFVLAAGFSHFDAGNLAPSFFPFGAAGVFRAAGVVYWSYTGFDMVATMAEETKNPGRD

VPLGLISSMSSITVVYCLMSLALVGMQRYTEIDANAAYSVAFAAAGMRWARYVVALGALKGMTSGLLVGALGQAR

YTTQIARTHMIPPYFALVHPTTGTPIYATVAVTLGAACVALFSSLDVLASVSSISTLFIFALVAVALLVRRYHVA

GATTPGQLRTFLAFLALVVLSSIGVSAYYNSRYARRWPGYAAFGCGWAAGAAGLAACAEKQRAPRVYGAPLVPWL

PAMSIATNLFLMGSLGTAAYARFGICTAAMLVYYVLFGVHATYDVAHADDAAADNLEHGKIAAAPAPTTPA 

 

>Os-CAT9 (Os02g43860)  

MTQEPTSLLPVWARAPTRRPKTTRRHPLHLHEAAMEEEGADHRPPSSSSGGRGFLSGLCAAALRRKPISAHAAHA

ASGEGLVRQLGVFELVLLGIGASIGAGIFVVTGTVARDAGPGVTISFVLAGAACVLNALCYAELASRFPAVVGGA

YLYTYAAFNELTAFLVFTQLMLDYHIGAASIARSLASYFVQFLELIPFLKGHIPTWIGHGEEFFGGVVSVNILAP

ILLIILTTILCYGVKESSAVNTFMTTLKIVIVIVVVFAGVFEVDVSNWSPFMPNGFKSVVTGATVVFFAYVGFDA

VANSAEEAKKPQRDLPIGILGSLLACVLLYVAVCLVITGMVPYTLLGEDAPLAEAFAAKGLKFVTVLISIGAVAG

LTTTLLVGLYVQSRLYLGLGRDGLLPSIFAKVHPTRHTPLHSQIWVGCVAAVLAGLFNVHELSHILSVGTLTGYS

VVSACVITLRWNDKTTSCRSLGNMSIWQEGVLCLVIIALCGFVAGMCYRFSYAIAFMIIALLIAVAAGFALQFRQ

VYVDPPGFSCPGVPIVPMVSVFFNMLLFAQLHEEAWYRFVILSLLAVGVYAGYGQYHAVPSSSDHPHPAVAYHGI

PSEAP 

 

>Os-CAT10 (Os04g45950)  

MAALRDVLLSIAQTPHRLRRRALVTWTPAQETSEVRDRSGARMKRRLEWYDLVGLGVGGMLGAGVFVTTGRVARD

TAGPAVFASYVIAGVSALLSSFCYAEFSVRVPAAGGAFSYLRVTFGELVGFFGGANILMEYVLSNAAVARSFTDY

LASTCGITEPDAWRIQVDGIAKGYNALDFPAVALILVLTLCLCYSTKESAMLNMVITVFHLLFFVFIILAGLWNG

SARNLVSPHGLAPYGVRGVLDGAAIVYFSYIGYDSASTMAEEIRDPARALPVGIAGSVLVVSALYCLMSLALCAM

LPYTEIAESAPFSAVFREKAGWEWAGSVVGAGASLGIVASLLVAMLGQARYLCVIARARLVPAWLAKVHPSTGTP

MNATIFLGLCTASIALFTELQVVFEMISIGTLLVFYLVANALIYHRYAKLGANRSLHVLLFLLILTLSSLGFSLS

RRIHGQCRWGMALFGATSVTITAMFHCAVRRDMPEPPSEWMVPLMPWPAAASVFLNVFLMTTLKVMSFQRFGLWS

FVIIVFYVCYGVHSTYSAEENEAVNAMIHHANMDIS 

 

>Pt-CAT1 (Poptr1_1:570928)  

MGGVQADRGEGIKKRGCSCTKDDFLPEESFRSWTNYVHAIRQTPVRFSDRLLTRSLDSTELNEIKSRSEHDMKKN

LTWWDLMWFGVGAVVGAGIFVLTGLEARENTGPAVVLSYVVSGVSAMLSVFCYTEFAVEIPVAGGSFAYLRVELG

DFMAFIAAGNILLEYVIGGAAVARSWTSYFATLCNHQPDDFRIIAHSLPDDYGHLDPIAVVVSSLICVLAVLSTK

GSSRFNYITSIMHVAVIVFIIIAGLTKADRGNYKPFMPYDVRGIFVGSAVLFFAYVGFDAVSTMAEETENPARDI

PIGLLGSMTIVTVAYCLLAATLCLMVPYKQLDGEAAFSSAFDYVGLHWAKYIVALCALAGMTTALLVSAVGQARY

LTHIARTHMMPPWLAHVNAKTGTPVNATVIMLGATAIVAFFTKLNILSNLLSISTLFIFTLVAVALLGRRYYVSG

VTTPVNHIKFILCIATILGSSTATSIIWGLGGDGWVGYVITVPIWFLGTLALEVLVPQARDPKLWGVPLVPWLPS

ASIFINIFLLGSIDKASFERFGVWTGILLIYYFLFGLHASYDTAKESGENKAADGWKKMEEGVVSSQVEPESLNA

NSAN 

 



>Pt-CAT2 (Poptr1_1:571264) 

MGFLVGSQNGVRGGGCFRSLIRRKQVDSVHFKRHGHHQLAKELSVPHLIAIGVGSTIGAGIYILVGTVAREHSGP

ALFISFLIAGIAAALSAFCYAELASRCPSAGSAYHYSYICVGEGVAWLIGWALILEYTIGGSAVARGISPNLALF

FGGQDSLPFFLARQHIPGLDVVVDPCAAVLVLVVTGLLCVGIKESTLAQAVVTSINVCAMLFIIIAGSYLGFKTG

WAGYELPAGYFPFGVDGMLAGSATVFFAYIGFDSVASTAEEVKNPQRDLPLGIGLALSICCCLYMLVSVVIVGLV

PYYAMDPDTPISSAFAAYGMQWAAYLVAAGAVMALCSTLMGSILPQPRILMAMARDGLLPSFFSDINKKSQVPVK

STLVTGLGSAVLAFFMDVSQLAGMVSVGTLLAFTMVAISVLILRYVPPNEVPFPSSLQEIIDSVSLRYSTGSPDV

TKEKSGFYAGTSMDSNLPLLGKATAIEYPIIVEQEAQGNFVINEGSRRKIAGWTITATCVGAFLLAYAASDLNLP

RLLRFIVCGIGGALLLFGLIVLTCIEQDDARHTFGHSGGFICPFVPLLPIVCFLVNIYLLINLGAATWTRVSVWL

IVGVLVYTFYGRTHSSLLDAVYVPATHADEIYRSSGESSA 

 

>Pt-CAT3 (Poptr1_1:573976) 

MGFLVDSHKGGCGVGGGGCFRSLIRRKQVDSVHSKGHGHHRLAKELSILHLIAIGVGSTIGAGVYILVGTVAREH

SGPALFLSFLVAGIAAALSAFCYAELASRCPSAGSAYHYSYICVGEGVAWLIGWALILEYTIGGSAVARGISPNL

ALFFGGQDNLPTFLARQHIPGLDVVVDPCAAVLVLVVTGLLCVGIKESTLAQAIVTSINVCAMLFIIIAGTYLGF

KTGWAGYELPTGYFPFGVDGMLAGSATVFFAYIGFDSVASTAEEVKNPQRDLPLGIGLSLSICCSLYMLVSVVIV

GLVPYYAMDPDTPISSAFSVHGMQWAAYLITAGAVMALCSTLMGSMLPQPRILMAMARDGLLPSFFSDVNRSTQV

PVKSTLVTGFGAAVLSFFMDVSQLAGMVSVGTLLAFTMVAISVLILRYVPPDEVPFPSSLQETIDSVSLRYSSQD

VYEEKAAIHAGTSKDSKLPLLGKAKTIEYPLLVKQEAQSNFVLNEGKRREIAGWTIAATCIGAVLLTYAASDLSL

PSPLRFTTCGVGGALLLSGLIVLTCIEQDDARHSFGHSGGFICPFVPLLPIVCILVNIYLLINLGAATWTRVSVW

LIVGVLVYVFYGRKHSSLRDAVYVPATHADEIYRSSGESLA 

 

>Pt-CAT4 (Poptr1_1:248775) 

RRKQVDSHRVSSHSGGQTQQLAKILSVVDIIAIGVGATIGAGVYILVGTVAREQTGPALTVSFFIAGIAAALSAF

CYAELVCRCPSAGSAYHYTYICIGEGAAWLVGWALILEYTIGGSAIARGLTPNLALFFGGQDNLPSYLARHSIPG

LGIVVDPCAAVLILVVTLLLCIGIKESSFAQTVVTTVNVFGLLFIIIVGGYLAFKTEWIGYELPSGYFPFGVNGM

LAGSAVVFFSFIGFDVVASTAEEVKNPQRDLPLGIGVALSICCILYMLVSVVIVGLVPYYALDPDTPISSAFASH

GMQWAVYIITTGAVTALCASLMGSLLPQPRMFMAMARDGLLPSFFSDISERTQVPVKSTVIIGILAAALAFVMDV

SQLAGMVSVGTLLAFTSVAVSVLILRYVPPNEVPLHPSLQQLIDSPSLQFNSDSQDIAYQNPKGEQNEQKRRKIA

AWNIALVCVGVFVLASAASVENIPSILRFTLCTVGGAIFLCSLIVLACLAQDNARHSFGHSGGFVCPFVPFLPVA

CILVNTYLLVNLGAGTWFRVSIWLLIGALVYLFYGRTHSSLKNAVYVPT 

 

>Pt-CAT5 (Poptr1_1:800060) 

MSDEIQHKSYWRFSKQDFLPEESFQSWGNYRSALSETCFRFKDRLISRSDDVNEIGELRKQSENEMKRCLTWWDL

TWFGFGSVVGAGIFVLTGQEAHEHAGPAIVLSYVASGVSAMLSVFCYTEFAVEVPVAGGSFAYLRIELGDFVAFI

TAGNILLESIAGSAAVARAWTSYFTNLLNRPSNSLRIHTNLAEGFNLLDPIAVGVLVIAATIAIISTRKTSLINW

IATALNTAVILFVIIAGFAHANTSNLKPFLPFGAKGIFQAAAIVYFAYGGFDNIATMAEETKNPSRDIPIGLLGS

MSIITVIYCLMALTLSMMQKYTEIDKGAAYSVAFQSVGMNWARYLVALGALKGMTTVLLVGALGQARYTTHIARA

HMIPPWFALVHPKTGTPINATLLITISSALIAFFSSLDVLASLLSVSTLFIFMMMAVALLVRRYHVRDITPQTNL

LKLALFLLIIISSSMGTSAYWGLNPNGWVGYAITIPFWFLGTIGLSMLPQQREPKVWGVPLVPWLPSLSIAINIF

LMGSLGAEAFERFGICTVVMLIYYVFFGLHATYDMAHLHRKAQSTEVNNEDMIGRKGP 

 

>Pt-CAT6 (Poptr1_1:264766) 

VRLRSGADMMRKLKWYDLIALGIGGMLGVGVFVTTGLVAHQISGPSVFISYIIAGISALLSSLCYTEFSVQIPVA

GGAFSYLRVTFGEFVGYFAGANILMEYVLSNAAVARTFTEYLCHAVGENPNSWRFEVDGLVEGYNKLDFPAVALI

LLLTLCLTKESSVLNLVMTVFHLIFFGFIIIAGFYKGSAKNLVEPGGLAPFGVKGILDGAATVYFSYIGYDSVST

MAEEIRNPAKSLPVGIVGSVLIVTGLYCLVALSLCFLVPYNMIDKDASFSVAFQKIGWKWAGNVVGAGASLGIVA

SLLVAMLGQARYLCVIGRARLVPSWLAKVNPSTGTPLNATLFLGLCTASIALFTELHIIIDIISISTLLVFYLVA

NALIYRRYVIVSHNPPSQTLLFLFLLSSCSIGFSMSWKLEEQWWVLPVFGGFMITITAFFQYMVPSICQTNEEWS

VPFMPWPAVASIFLNVFLVTSLKIPSFQRFGIWACLITLFYVLYGVHSTY 

 

>Pt-CAT7 (Poptr1_1:423928) 

YLQSLSQTPHRLRKRMLATWTPDQELNQVRLRSGADMMRKLKWYDLIALGIGGMLGVGVFVTTGPVALKTSGPSV

FISYIIAGISALFSSLCYTEFSVQIPVAGGAFSYLRVTFGEFIGYFAGANILMEYVLSNAAVARTFTEYLCHAVG

ENPSSWRIEVDGVAEGYNMLDFPAVALILLLTLCLCHSTKESSILNLIMTVFHVIFFGFIIIVGFSKGSARNLVE

PGGLAPFGVKGVLDGAAIVYFSYIGYDSVSTMAEEIQNPAKSLPVGILGSVLIVTGLYCLMALSLCVLVPFNMID

KDASFSVAFEKIGWKWASNVVGAGASLGIVASLLVAMLGQARYLCVIGRARLVPSWFAKVNPSTGTPLNATLFLG

LCTASIALFTELSIILEIISISTLLVFYMVANALIYRRYVVISHNPPSRTLLFLVLLSSTAIGFSMSWKLDEQWW

ALPVLGGFMIAITAFFQYKVPSVCQPNEEWSVPFMPWPAVTSIFLNVFLMTTLKARSFQRFGIWAFLITLFYVLY

GVHSTYRAE 

 



>Pt-CAT8 (Poptr1_1:798197) 

MDVQDSPRKSYWRCSKQDFFPEPSFKDLSSYRTALSQICPRLKDRLLSRSTETHELVTLRRESENPMQKCLTWWD

LMWMSFGSVVGSGIFVITGQEARDNAGPAIVLSYALSGFSALLSVFCYTEFAVEIPVAGGSFSYLRVELGDFIAY

LAAGNILLEAIIGAAGLGRSWSSYFASMINSKNPDFMRIKIDSFADGFNLLDPLAVVVLLVANSIAMSGTKRTSF

LNWIASIATAFIIAFIIVVGFIHFKSSNLVPYFPKGAEGVFVSAAVVYWAYTGFDMVATMAEETKNPSRDIPIGL

VGSMSIITVIYCLMAMALTGMVKYTEIDPNAAFSVAFAQIGMNWATYLVSICALKGMTTSLMVGSLGQGRYTTQI

ARSHMIPPWFARVHPKTGTPINATLLTTILSAIVAFFSSLDVLSSVFSICTLLIFMLLAVALLVRRYYVKDVTSK

NDSVTFFVSLFTIVGSSIGVTALWNSGVRGWIGYVVASVIWCSGTLGISLLHKHRVPKVWGVPLVPWLPSLSIAM

NVFLLGSLDYEAFLRFIICSAVMILYYLMIGVHATYDVAHQNPKETEAEEGR 

 

>Pt-CAT9 (Poptr1_1:755066) 

MGAQKTPSPSSSSSSSSWFSHFCSSALRTKPINSPLDTILVSRNSTDALVRRLGLLDLILLGVGASIGAGIFVVT

GTVARDAGPGVTLSFILAGLSCVLNALCYAELASRLPAVVGGAYLYTYSAFNELTAFLVFGQLMIDYHIGAASIA

RSLASYVVTILEMFPVFKDNIPSWIGHGGEEFFGGTLSINLLAPFLLALLTVILCLGVGESSIVNSFMTVLKVII

VIIVIFVGAFEVDVSNWSPFAPHGVKEILTGATVVFFAYVGFDAVANSAEESRRPQACSVDLRDLPLGIIGSLVI

CIALYIGVCLVLTGMVPYYLLGEDAPLAEAFTSKGLKYVSILISIGAVAGLTTTLLVGLYVQSRLYLGLGRDGLL

PSLFSKVHPTRHTPIHSQVWVGIVAGTLGGLFNVHVLSHILSVGALTGYSVVSACVLALRWKDKTASQFSSRWTS

AWREGVLCIVTVACCGFAAGLFYRFSASFIFLVVAVVIAILATAALCCRQTYTNPPGFSCPGVPIVPAVCVFFNM

FLFAQLHHEAWVRFVVLSIIMVGIYAFYGQYHAKPGSDESIIYQRAPTEATR 

 

>Pt-CAT10 (Poptr1_1:567910) 

MESSHGSSFSSLNSYIQALAQTPARFARRAGSVSTSYEEMSRVKARSGSDMQRTLRWYDLVGFGIGGMVGAGVFV

TTGRASRVCTGPSVIISYAIAGLCALLSAFCYTEFAVDMPVAGGAFSYLRVTFGEFAAFLTGANLIMDYVMSNAA

VARSFTAYLGSAIGISTSKWRVVVHVLPDGFNEIDIFAVLVVLAITLIICYSFRLLNMTSLFLVDSTRESSVVNM

VLTALHILFIGFVILMGFWKGDWKNFTEPADPKNPSGFFPFGAPGVFNGAAMVYLSYIGYDAVSTLAEEVHNPVK

DIPIGVSGSVIIVTVLYCLMSASMSMLLPYDMIDADAPFSAAFRGKSDGWKWVSNVIGIGASFGILTSLLVAMLG

QARYMCVIGRSNVVPAWFARVHPKTSTPVNASAFLGIFTAAIALFTDLNVLLNLVSIGTLFVFYMVANAVVYRRY

VAIGTTNPWPTLAFLCSFSLTSILFTLIWHFMPQGKGKAFMLGACAVIAIAIIQLFHCLVPQARKPEFWGVPLMP

WIPCVSIFLNIFLLGSLGGPSYVRFVFFSALAVLVYVLYSVHASFDAEAEGSFGQKNGGILKESGESDQDPSFKV 

 

>Pt-CAT11 (Poptr1_1:806659) 

MRRRRGCGCSCTKNDFLPEESFQSIGNYLQALKETPMRFKDRLLTRSLDSTELHEIKSRSDHEMKKNLTWWDLIW

FGIGAVIGAGIFVLTGLEAKEHAGPAVVLSYVVSGVSAMLSVFCYTEFAVEIPVAGGSFAYLRVELGDFMAFIAA

GNIILEYVIGGAAVARSWTSYFATLCNHKPDDFRIIAHSLPEDYGHLDPISVFVCAAICVLAVLSTKGSSRFNYV

ASIIHVVVILFIIVAGLAKADTKNYADFSPNGARGIFVASAVLFFAYIGFDAVATMAEETRNPARDIPIGLVGSM

SITTIAYCLMAVTLCLMVPYKKIDEDAPFSVAFETVGWGWAKYVVAAGALKGMTTVLLVSAVGQARYLTHIARTH

MMPPWLAHVNERTGTPVNATIVMLAATAIVGFFTKLDILSNLLSISTLFIFMLVALALLVRRYYVSGITTQENRV

KLIMCIVAILGSSIATAVFWGTADEDSWLGYVITIPLWFCATLALKLLVPQARDPKLWGVPLVPWLPSASILINI

FLLGSIDKKSFIRFAAWTGFLLVYYFLFGLHASYDTAKASGENKVEDGLKNVEEGAVPSRNGS 

 

>Pt-CAT12 (Poptr1_1:808200) 

MGGGDIHIDHQEEGLRRRGCGCSCSKNDFLPEESFQSFGNYLQALKETPMRFKDRLLTRSKDTTEIHEIKARSEH

EMKKTLTWWDLIWFGIGAVIGAGIFVLTGLEAREHAGPAVVLSYVVSGVSAMLSVFCYTEFAVEIPVAGGSFAYL

RVELGDFMAFIAAGNILLEYVIGGAAVSRAWTSYFATLCNHKPDDFRIIAHSLPDDYGHLDPIAVLVGVVICILA

VLSTKGSSRFNYVASIIHVVVILFIIVAGLAKADTKNYADFAPNGAHGIFTASAVLFFAYVGFDAVSTMAEETKN

PARDIPIGLVGSMAITTLAYCLLAVTLCLMVPYKMIDVDAPFSVAFESVGWGWAKYIVAAGALKGMTTVLLVSAV

GQARYLTHIARTHMMPPWLAHVNAKTGTPVNATVVMLAATAIIAFFTKLDILSNLLSISTLFIFMLVAVSLLVRR

YYVSGVTTPVNRVKLIVCIVAILVSSIATALIWGTSDQASWIGYVITIPIWFFATLALKISVPQAKDPKLWGVPL

VPWLPSASILINMFLLGSIDVQSFKRFAVWTGILLIYYLLFGLHASYDTAKASGENKDEGGFKNVEDGTVSSQND

AL 

 

>Sb-CAT1.1 (Sb01g013690)  

MAVGGEGVRQRQRGCSCTKADFFPEESFSSWSAYGRALRSTVSRLADRVTSRSLETTELHEVRARSGADMKRDLT

WWDLAWFGVGAVIGAGIFVLTGQEAREDVGPAVVISYVVSGVSAMLSVFCYTEFAVEIPVAGGSFAYLRVELGDF

MAFVAAGNILLEYCIGGAAVARAWTSYFATLLNHQPSDFRIHASGLDANYSELDPIAVVVIALVCIFASASTKGT

SRFNYVLSVVHIAVIIFIIVAGLTKADAANMRDFMPFGVRGIFSASAVLFFAYIGFDAVSTMAEETKNPARDIPI

GLVGAMTLTTALYCVLAVTLCLMQPYSSIDADAPFSVAFSARGMDWAKYIVAFGALKGMTTVLLVSAVGQARYLT

HIARTHMMPPWLAQVHPRTGTPVNATVVMLVATAVIAFFTDLGILSNLLSISTLFIFKLVAVALLVRRYYVAGET

TTANRNKLAACIAAILATSTATATCWGVDINGWVPYAVTVTAWFVSTVCLWAFVPQARAPKLWGVPLVPWLPSAS

IAINVFLLGSIDSKSFMRFGYWTAALLVYYLFVGLHASYDTAKALAAESAIAKVENGDDKPARGAVHNGV 

 



>Sb-CAT1.2 (Sb08g021380)  

MAASGGGKGGGGEGGCCGGTTLFPEESFRSWSAYGRALLETGPRLRDRLTARSLDATEVNEVRGRSGADMRRNLT

WWDLIWFGIGAVIGAGIFVLTGQEAKEAAGPAVVVSYAISGVSAMLAVFCYTEFAIEIPVAGGSFAYLRVELGDF

MAFIAAGNIILEYCIGGAAVARSWTSYFATLLNHHPDDFRVHAAALAEGYSELDPIAVAVTAAICALAVLSTKGS

SRFNYVLSILHLVVIAFIVVVGLTKANAANLTADFAPFGARGIFAASAVLFFAYIGFDAVSTMAEETKNPARDIP

VGLVGAMTLTTAVYCLLALVLCLMQPYTEIDANAPFSVAFTAVGMDWAKYIVAFGALKGMTTVLLVGAVGQARYL

THIARTHMVPPCLAQVHPRFGTPVYATIVMMVATAVIALFTNLGILSNLLSISTLFIFTLVAMALLVRRYYVAGE

TTASDRNKLVACLAVIVASSTATAACWGVTSSGGGGWVAYVVTVAAWLAATAYLQWGVPKARAPKMWGVPLVPWL

PSASIFINIFLLGSIDGASFMRFLIWTAALLAYYFFVGLHASYDTAKAVAAEAEAARVEEGARKVAVGGCRFD 

 

>Sb-CAT2 (Sb01g013100)  

MALEAGSSGGGGRGWGGGFRSLMRRKQVDSDRVRAKGQPQLAKELNVPELVAIGVGSTVGAGVYVLVGTVAREHA

GPALTISFLIAGIAAALSAFCYAELASRCPSAGSAYHYSYICVGEGVAWLIGWALVLEYTIGGSAVARGISPNLA

LFFGGQDSLPWILARHQLPWFGIIVDPCAAALVFVVTVLLCVGIKESSFAQGVVTVLNACVMIFVIVAGSYIGFQ

IGWVGYKVSDGYFPHGVNGMLAGSATVFFAYIGFDTVASTAEEVKNPQRDLPLGIGAALAICCVLYMAVSVVIVG

LVPYFAMDPDTPISSAFTEHGMQWAMYVVTSGAVLALCSTLMGSLLPQPRILMAMARDGLLPSFFSDVNKQTQVP

VKSTIVTGIFAAALAFAMDVSQLAGMVSVGTLLAFTIVAVSILILRYVPPDEVPLPPSMQESFHLNQECDEETDR

GLLGVGNCNLSQTKNVIVVVESVKDPLIDKRLHKGKMDETKRRKIASLSIASVCVGVLILTSSASATWLPFLPIC

IGCIIGVMLLLAGLSLLSWIDQDAGRHSFGHSGGFTCPFVPVLPVLCILINTYLLINLGGDTWMRVGIWLLMGVL

VYVFYGRTHSSLTDVVYVPVAQADEIYRSSSGYVS 

 

>Sb-CAT4 (Sb01g021240)  

MAMGGPSWTNLQCLVRRKLATASSAGWAEDADRGGGQRLARTLSVPHLAAIGVGSTIGAGIYVLVGTVAREHTGP

GLTLSFLIAGVAAALSALCYAELSCRFPSAGSAYHYSYICIGESVAWLIGWALILEYTIGGSSVARGMSPNLALF

FGGQDKLPFFLAQVHVKGLDTPLDPCAAILVLIVTALLCLGIKESSSVEGIITTANIIVMLFVICAGGWLGFRNG

WVGYKVPEGYFPNGVSGVLSGSATLFFAFIGFDTVASTAEEVKNPRRDLPLGMALTLSLCCFLYMMVSAVVVGLV

PYHAMDPDTPISSAFARYGMQWAEYVVSSGAVLALVASLIGGILPQPRIIMAMARDGLLPPLFSDVNRRTQVPIL

STVLIGICAAILAFFMDVSQLAGMVSVGTLLAFTTVAISVLVVRYAPPYEMPMEVALAGSSESLASFSGNLEHDE

QNSEDPFGNVQEALTVIEGASKVRRQKAIGSIVLICVGAIILISAVSVSFLPFSVQTIACTVGGLVVLSSSIVLL

CIGQDKRFLGQTGGFMCPLVPLLPICCIIVNLYLLMNLGSHTWIRVSIWLVAGALIYFFYGLKHSSLAGMAYHRI

SPL 

 

>Sb-CAT5 (Sb03g002130)  

MAPAEHDEGAGKAAVPARSYWRWHRDDFFPEPSFASWGAYRRALGETPSRLRDRLAGRSTDAAELGALRRRSENE

MRRCLTWWDLTWFGFGSVIGAGIFVLTGQEAHDHAGPAIVLSYVASGLSAMLSVFCYTEFAVEIPVAGGSFAYLR

VELGDAAAFIAAANLILESVIGTAAVARSWTSYLASLINKPASALRIHAPGLAPGYDELDPIAVVVIAVTATLAM

LTAKGTSRVNWVASAVHVVVIGFVIVAGFIHANPANLRPFMPYGVPGVFRAAAIVYFAYGGFDNIATMAEETKNP

SRDIPLGLLGSMSVITAIYCIMALVLSMMQPYTAIDTSAAYSVAFASVGMHWAQYVVALGALKGMTTVLLVGALG

QARYTTHIARSHIIPPVFALVHPRTGTPVHATALIAVCSACIALFSSLDVLSSLLSVSTLFIFMMMATALLVRRY

YVRGVTTRTHALRFTALLLLIVASSVGIAAYWGTSPERWQGYVVLVPAWAAATLGIQLLVPAARAPKVWGVPLVP

WLPSLSIATNLFLMGSLGKDAFIRFGVCTAVMLVYYVLVGLHATYDVAHGACGGEEDDDGDAAADGEKKKVVAAS

DVEKADAAGGAL 

 

>Sb-CAT6 (Sb05g003440)  

MDKAALVSESTDDVGPAGGGSSSSFSGLRAYGRALAQTPRRLARRACAATAPHEEMSRVRARSGTRMARALRWWD

LVGLGLGGMVGAGVFVTTGRAARLYAGPGLVVSYAIAGLCALLSAFCYTEFAVDMPVAGGAFSYLRVTFGEFAAF

LTGANLIMEYVFSNAAVARSFTAYLGTAVGVDAPSKWRIPVPGLPEGFNQVDLVAVGVILLLSVCICYSTKESSV

VNLVLTGVHVAFILFIIVMGFVHGDARNLSRPADPVHNPGGFFPHGAAGVFNGAAAVYLSYIGYDAVSTMAEEVE

RPDRDIPAGVSGSVVLVTALYCLMAASMSMLLPYDAIDPEAPFSGAFKGRDGMAWVSNVIGAGASLGILTSLMVA

MLGQARYLCVIGRSGVVPAWLARVDRRTATPVNASAFLGLLTAALALFTELDVLLNLVSIGTLFVFYMVANAVVY

RRYVGDPCPAGTGTAHETRAWPTLAFIGAFSLIALSFTLLWQFAPGGAAKAVMLSATAAAAVAVVAAFQALVPQA

REPEVWGVPGMPWVPAASVFLNVFLLGSLDRPSYARFGFFSAAVVLVYVLYSVHASYDAEEGGAAADGGAGAGDK

LQDHGCEV 

 



>Sb-CAT7.1 (Sb08g003570) 

MSRVRARSGADMARALRWWDLVGLGLGGMVGAGVFVTTGRAARLHAGPGVVVSYAIAGLCALLSAFCYTEFAVDL

PVAGGAFSYLRVTFGELAAFLTGANLIMEYVFSNAAVARSFTAYLGTAVGVDAPSQWRITVHALPDGFNQVDLVA

VAVILLITVCICYSTKESSVVNMVLTAVHVAFILFIIGMGFRHGDARNLTRPADPSRSPGGFFPHGAVGVFNGAA

MVYLSYIGYDAVSTMAEEVQRPARDIPVGVSGSVVVVTVLYCLMAASMSMLLPYDAIDPEAPFSGAFKGRERCAW

VSNVIGAGASLGILTSLMVAMLGQARYLCVIGRSGVMPAWLARVNPRTATPVNASAFLGVFTAALALFTELDILL

NLVCIGTLFVFYMVANAVVYRRYVGGGGGARWPTLAFLLVFSLSALAFTLAWKLAPPEPRGVRAGLLAACAALAV

TAVAAFQALVPQARVPELWGVPGMPWVPAASVFLNVFLLGSLDRPSYVRFAIFSAAALLVYVLYSVHASYDAEES

GRLDVDGGGGKVQDEACTVV 

 

>Sb-CAT7.2 (Sb08g003530)  

MSRVRARSGADMARALRWWDLVGLGLGGMVGAGVFVTTGRAARLHAGPGVVVSYAIAGLCALLSAFCYTEFAVDL

PVAGGAFSYLRVTFGELAAFLTGANLIMEYVFSNAAVARSFTAYLGTAVGVDAPSQWRITVHGLPDGFNQVDLLA

VAVILLITVCICYSTKESSVVNMVLTAVHVAFILFIIGMGFRHGDARNLTRPADPSRSPGGFFPHGAVGVFNGAA

MVYLSYIGYDAVSTMAEEVQRPARDIPVGVSGSVVVVTVLYCLMAASMSMLLPYDAIDPEAPFSGAFKGRERCAW

VSNVIGAGASLGILTSLMVAMLGQARYLCVIGRSGVMPAWLARVNPRTATPVNASAFLGVFTAALALFTELDILL

NLVCIGTLFVFYMVANAVVYRRYVGGGGARWPTLAFLLVFSLSALAFTLAWKLAPPERRGVRAGLLAACAALAVT

AVAAFQALVPQARVPELWGVPGMPWVPAASVFLNVFLLGSLDRPSYVRFAIFSAAALLVYVLYSVHASYDAEESG

RLDVDGGGGGKVQDEACTVV 

 

>Sb-CAT8 (Sb10g021160) 

MTSAAVRGEPAAGHRRYWRWSKADFFPEPSFQSWRAYGGALLSTGPRLRDRVTSRSSEAVEAGTLLAQSENPLRR

CLSWVDLAFLGFGSVVGSGVFVLTGQEARFDAGPAIPLAYAAAGFSALLSSFCYAELATEIPSAGGSFSYLRVEL

GDLAAFIAAGNILLEAVVGAAGLGRSWTSYLAALIGRDSDALRIHVPALADGFNLLDPIAVVVLCTTSALAVSGA

RLTSTINSVASVVGIAIVAFVLAAGFSHFEPANLAPSFFPFGAAGVFRAAAVVYWSYTGFDMVATMAEETKNPGR

DVPLGLISSMSAITLVYCAMSLALVGMQRYSDIDANAAYSVAFAAAGMKWARYIVALGALKGMTSGLLVGALGQA

RYTTQIARTHMIPPYFALVHPRTGTPIYATIAVTLGAACVALFSSLDVLASVSSISTLFIFALVAVALLVRRYYV

AGTTSPAQARTFLAFLALIVLSSIGMSVYYSSGYAARWPGYVVFGALWAAGTAGLALFAKQQRAPKVYGAPLMPW

LPAMSVATNLFLMGSLGSLAYMRFGICTAAMLVYYVLFGVHATYDMVHAEGQTTSAADAATDGVEQRKIMPV 

 

>Sb-CAT9.1 (Sb04g033040)  

MTQEPTSLRSIWARTPRTRRPKSRRHQLPISSDAMEEAHGHRPSSTAGRPFLSGLCAAALRRKPLGAHGSAAAAA

TGEGLVRQLGVLELVLLGIGASIGAGIFVVTGTVARDAGPGVTISFVLAGAACVLNALCYAELASRFPAVVGGAY

LYTYAAFNEITAFLVFTQLMVDYHIGAASIARSLASYFIQFLELIPFLKGQIPSWIGHGEEFFGGVISINILAPI

LLIILTAILCRGVKESSAVNTFMTTLKIIIVIVVVFAGVFEVDVSNWSPFMPNGFKSVVTGATVVFFAYVGFDAV

ANSAEEAKRPQRDLPIGILGSLLACVLLYVAVCLVITGMVPYTLLGEDAPLAEAFAAKGLKFITVLISIGAVAGL

TTTLLVGLYVQSRLYLGLGRDGLLPSVFAKVHPTRHTPLQSQIWVGCVAAVMAGLFNVSMLSHILSVGTLTGYSV

VSACVVTLRWNDKGTSRRSLGSMSIWQEGVLCLVIVALCGFIVGICYRFNYAIAFMVVAFVIAVAASFALQFRQV

YVDPPGFSCPGVPLLPIISVFFNMVLFAQLHEEAWYRFVILSLIALGVYAGYGQYNAVPSSSENSTIGYHGIPTE

AP 

 

>Sb-CAT9.2 (Sb04g033020)  

MEEANDHRSSSTAGRPFLSGFCAAALRRKPLGAHGSAAATGEGLVRQLGAVELVLLGIGASIGAGIFVVTGTVAR

DAGPGVTISFVVAGAACVLNALCYAELASRFPAVVGGAYLYTYAALNEITAFLVFTQLMVDYHISAASIARSLAS

YFIQFLELIPFLKGQIPSWIGHGEEFFGGVISINILAPILLIILTAILCCGVKESSAVNTFMTTLKIIIVIVVVF

AGVFEVDVSNWSPFMPNGFKSVVTGATVVFFAYVGFDAVANSAEEAKRPQRDLPIGILGSLLACVLLYVAVCLVI

TGMVPYTLLGEDAPLAEAFAAKGLKFVTVLISIGAVAGLTTTLLIGLYVQSRLYLGLGRDGLLPSVFAKVHPTRH

TPLQSQIWVGCLAAVLAGLFNVSMLSHILSVGTLTGYSVVSACVITLRWNDKGTSRRSLGSMSIWQEGVLCLVIV

ALCGFIVGLCYRFNYAIAFMVVAFVIAVAASFALQFRQVYVDPPGFSCPGVPLLPIISVFFNMVLFAQLHEEAWY

RFVILGLIALGFYAGYGQYNALPSSSEHSTIGYHGIPSEAP 

 

>SbCAT10 (Sb06g024120) 

MALRDVLLSIAQTPHRLRRRALVTWTPAQELNEVRDRSGPRMKRRLEWYDLVGLGVGGMLGAGVFVTTGRVARDT

AGPAVFVSYVIAGVSALLSSFCYAEFSVRVPVAGGAFSYLRVTFGEFVGFFGGANILMEYVLSNAAVARSFTDYL

ASTFGVTEHNAWRIVVDGIADGYNALDVPAVGLILLITVCLCYSTKESSMLNMVLTVFHLLFFAFIIAAGLWNGS

ARNLVRPHGLAPYGVAGVLDGAAIVYFSYIGYDSACTMAEEIREPSRALPVGIAGSVLVVSALYCLMSVALCVML

PYTEVTMHAYAGGVARSRSRPVARSISEAAPFSSAFREKVGWRWASSVVGAGASIGIVASLLVAMLGQARYLCVI

ARARLVPLWFAKVHPSTGTPMNATIFLALALFTELQIVFEMISIGTLLVFYLVANALIYHRYVKIGTNRPLHVLL

FLLLLTLSSLGFSLSRKIDEWCRWGMALFGAISIAITTIFHCTARQDITGPPLEWSVPLMPWPAAASVFLNVFLI

TTLKVRSFQRFGIWSLVIIVFYVCYGVHSTYSAEENEIVNAMIHHANLDIS 

 



>Vv-CAT1.1 (GSVIVP00028403001)  

MGVEPSEGVRRRGCSCSKDDFLPEESFKTWGNYGRALAEIPARLKDRLLTRSLDTTEMNEIKARSAHEMKKTLTW

WDLMWFGIGAVIGAGIFVLTGIQARDVAGPAVVLSYVVSGISAMLSVFCYTEFAVEIPVAGGSFAYLRVELGDFM

AFIAAGNILLEYVIGGAAVARSWTSYFATLCNHKPEDFRIIAHSLKEDYNQLDPIAVGVITIICLLAVFSTKGSS

RFNYIASIFHVIVILFIIIAGLCKADTSNYTPFAPNGVRGIFKSSAVLFFAYIGFDAVSTMAEETKNPGRDIPIG

LVGSMSITTLAYCLLAVTLCLMQKYTDIDKDAPFSVAFEAVGWNWAKYIVAAGALKGMTTVLLVSAVGQARYLTH

IARTHMMPPWLAHVNSRTGTPVNATIVMLVATAIIAFFTDLGILSNLLSISTLFIFMLVAVGLLVRRYYVSNPKL

WGVPLVPWLPSASIAINIFLLGSIDKASFERFGIWTAVLMVYYFFFGLHASYDTAKESAKVTHETTQYKKVEEGA

VTPSVDSSTGVNASNASTNP 

 

>Vv-CAT1.2 (GSVIVP00028405001)  

MGNTSEGGGVARKRGCGWTKEDFLPEESFQSWGTYVKALGNTTARLKDRVLTRSLDEVELHAVRDRSKNEMKKTL

NWWDLLWFGIGAVMGSGIFVLTGEAANEYAGPAVVLSYFISGVSAILSVLCYTEFAVELPVAGGSFAYLRVELGD

FVAYVAAGNILFEYVVAGAGVARSWTSYFATLCNHDPNDFRFYASSLAEGYNRLDPIAVAVSIVVCVLASLSMKG

SSRFNSIASIVHMVIIAFMLVAGLTKADSANFKDFAPFGLRGILKASSMLFFAYVGFDGTTTLGEEIKKPARDIP

IGLIGSMSLVMIVYCLLAATLVLMQPYAQIDVDAPYSVAFSAVGMDWAKYIVAFGALKGMTTVLLANIIGQARYF

THIGRTHMAPPFLATINKKTGTPVNATVFMTIANSVIAFFTSLDVLANLLSISTLFIFSLVALALLVRRYYQGRK

PKIWGAPIVPWLPSASIAINVFILGSMDGSSFARFAVWTGILLVYYLFVGLHASYDAAKIVAYRV 

 

>Vv-CAT2 (GSVIVP00003854001)  

MGVGGDFDSQKRGSRGFKGLMRRKLVDSARKEVDGGHKLAKELSVTHLIAIGVGSTIGAGVYILVGTVAREHSGP

ALTISFLIAGIAAALSAFCYAELSSRCPSAGSAYHYSYICVGESVAWLIGWALILEYTVGGSAVARGISPNLALL

FGGGDLPAFIARQYIPALDIVVDPCAAILVFIVTGLLCVGIKESTVAQAIVTTGNVCAMMFVVIAGGYLGFKTGW

AGYELPTGYFPFGVDGMLAGSATVFFAYIGFDSVASTAEEVKNPQRDLPLGIGAALSISCILYMLVSVVIVGLVP

YYSMDPDTPISTAFASHGMKWAAYIITIGAVTALCSTLMGSLLPQPRILMAMARDGLLPSFFSDLNRRTQVPVKA

TIVTGIGAATLAFFMDVSQLAGMVSVGTLLAFTMVACSVLILRYVPPDEVPLTPSHQESIDTVSLQHSSSNQKID

EENSKVCAGPSNEITRPLIAKEGASADPVVVKNVVLDRYIIDENMRRKIAGWTIMLTCVGVVLLTSAASYVNLPS

FPRYMFCGIGGALLLSGLIVLTCIDQDDARHNFGHSGGFICPFVPLLPIACILINVYLLVNLGSATWTRVSIWLG

IGVLVYGFYGRRHSSLQNAVYVPAADVDEIYGSSSDCLA 

 

>Vv-CAT4 (GSVIVP00003852001)  

MGALVNMQKGGGDGCRRAFSRGLTSLIRRKPVDSVHTRSETRGLARRLSLVDLIAIGVGSTIGAGVYILVGTVAR

ENTGPALTISFLVAGIAAALSAFCYAELACRCPSAGSAYHYSYICVGEGIAWLIGWALILEYTIGGSAVARGISP

NLALFFGGEDKLPAFLVRYTISWLGIVVDPCAAILVFIVTGLLCVGIKESTLAQTIVTVVNVCVMVFIIIAGGYL

GFKTGWVGYELQGGYFPFGANGMLSGSAIVFFSYIGFDSVTSTAEEVKNPQKDLPLGIGLALAICCILYMLVSVV

IVGLVPFYELNADTPISSAFSSYGMKWAAYTVTTGAVTALVATLMGSILPQPRILMAMARDGLLPSFFSDINKHT

HVPVKSTILTGIFAATLAFFMDVSQLAGMVSVGTLLAFTTVAISVLILRYVPPEEVPLVSSLQEPLDSVTSQFHH

DTQDIGTETSKNLLGSCEDDRQPLLGEEESLIGYPLNKKELAQDVQNEQKRRKIAAWSITLLCIGVLVLTSAASA

EKFWSIPRFMLCGVGIALLLCGLTVLTCIEQDDARHSFGHTGGFVCPFVPFLPAACILINTYLLINLGAGTWIRV

SVWLVVGALIYVFYGRTHSSLVDADAAHEPRTQAEEISATSSEDVA 

 

>Vv-CAT5 (GSVIVP00030103001)  

MGSMGEVGDEIQPRGYWRWSKQDFLPEESFKNWASYRSALSQTCFRFKDRLTSRSEDAIEIGEMRKQSENDMKRC

LTWWDLTWFGFGSVIGAGIFVLTGQEAHDHAGPAIVLSYVASGVSALLSVFCYTEFAVEIPVAGGSFAYLRIELG

DFAAFITAGNILLESIVGSAGVARAWTSYFTTLLNRPTNSLRIHTNLTKGYNLLDPIAVAVLAIAATLAMISTRK

TSVFNWIASAINTVVILFVIIAGFANADPSNLTPFLPYGAKGIFQAAAIVYFAYGGFDNIATMAEETKNPSRDIP

LGLLGSMSIITVIYCLMALALSMMQDYRDIDRQAAYSLAFQSVGMKWAKYLVALGALKGMTTVLLVGALGQARYV

THIARAHMIPPWFALVHPKTGTPINATLLIVISSALIAFFSSLDVLASLLSVSTLFVFMMMAVALLVRRYYVTGV

TPRINLLKLVIFLLIIVASSMGTSAYWGLNPNGWVGYAITIPLWVLGTAGISVFLPQQRTPKVWGVPLVPWLPSL

SIATNLFLMGSLESKAFIRFGVCTVLMLVYYVFFGLHATYDVAHQQQKPESLKFNDGDMGKTGP 

 

>Vv-CAT6 (GSVIVP00010722001)  

MAEEISNPSKSLPVGIMGSVFIVSGLYCLMSFALCMMLPYNQIPEKASFAIAFQRMGWKWASNIVGAGASLGIVA

SLLVAMLGQARYLCVIGRARLVPLWLAKVHPSTGTPLNATLFLGAFTASIALFTELEIVVDMVNLCTLLVFYLVA

NALIYRRYVITVNNPPFHTLLFLSLLSCSSIAFSLSWKLKQWWGLPLFGGIMIIITACFHYFAPYPNQPSKWSVP

FMPWPAAMSIFLNVFLMTTLKKLSLQRFGVWSCLIILFYVLYGVHSTYRAEEMGMDAGGVNPNSSAQQTKLDIQL

L 

 



>Vv-CAT7 (GSVIVP00013821001)  

MDTHGSSSFSSFTAYARALAQTPSRLARRACSVSTSFEEMSRVRARSGSDMQRNLRWFDLVGFGLGGMVGAGVFV

TTGRASRLYAGPAVVLSYAIAGICALLSAFCYTEFAVDMPVAGGAFSYLRVTFGEFAAFLTGANLVMDYVLSNAA

VARSFTAYLGTAIGFPTTKWRFTVSGLPKGFNEIDLVAVAVVLIITLIICYSTRESSVVNMVLTAMHILFIAFVI

VVGFWRGDWKNFTEPADPRRHQGGFFPFGASGVFNGAAMVYLSYIGYDAVSTLAEEVRNPVKDIPIGVSGSVMLV

TILYCLMAASMSKLLPYDAIDPEAPFSAAFRGQSNGWKWVSNVIGAGASFGILTSLMVAMLGQARYMCVIGRSKV

VPSWFARVHHKTCTPVNASAFLGIFTAAIAVFTDLNVLLNLVSIGTLFVFYMVANAVIYRRYVSVGATNPWPTLS

FLVSFSLTSIIFTLIWHFAAPGHPKEVMLGACTVVAVAILQMFHCMVPQVRKPEHWGVPLMPWIPSISIFLNIFL

LGSLDRPSYVRFGYFSALAVLVYVLYSVHASFDAQEDGYYIQKNAEIPKDSEASVDAITMV 

 

>Vv-CAT8.1 (GSVIVP00030275001)  

MSIRTHILTRYLTHFLPNFFPEESFQNLASYKTALSHTCFRLKDRLLNRSSVANEMLLFQESENAMKKCLTWWDL

VWMSFGSVVGSGIFVITGQETRYDAGPAIILSYAVSGFSALLSVLCYTEFAVEIPVAGGSFSYLRVELGDFVAFI

AAGNILLEAIVGAAGLARSWSSYFASMINTDTDFLRIRVSYFADGFNLLDPIAAVVLLIADGIAMSGTRRTSILN

WISSVLSFMVILFIIVIGFIRGKTSNLVPFFPYGARGVFRAAAVVYWSYTGFDMVATMAEETKNPTRDIPLGLVG

SMSMITVVYCLMALVLSMMQKYNEVDANAAYSVVFEKIGMTWAKYLVSICALKGMTTSMLIGGLGQARYMTQIAR

AHMIPPWFALVHPRTGTPINATLLMAIPGATIALFSSLDVLSSIFSFSTLLIFMLVAVALLVRRYYVKDTTAKRD

LVKFLACLIVIIGSSIGIAVLWNSNTTEWVGYAVGAFLWFLGTLGMGLLPKQRVTNVWGVPLVPWLPSLSIGMNL

FLIGSLGYQAFLRFFICSAVMLIYYFLVGLHATYDMARQNQQA 

 

>Vv-CAT8.2 (GSVIVP00009349001)  

MASLPGKFAVEIPVAGGSFSYLRVELGDFVAFLVAGNILLEAIVGAAGLARSWSSYFASMINTNADFLRIRVSHL

ANGFNLLDPIAAGVLLIADGIAMCGTRGTSILNWISSVISFMVILFIIIIRFIRGKTSNLVPFFPYGARGVFRAA

AVVYWSYTGFDMVATMAEETKNPTRDIPLGSVGSMTMITVVYCLMALVLSMMEKNNELDVNAAYAVVFERLGMKR

AKYLVSICALKGMTTSLLIGGLGQARYMTQIARAHMIPPWFALIHPRTGTPINATLLVAIPSATIALFSSLDVLS

SIFSFCTLLIFSLIVVALLVRRYYVKDTTVKRDLVKFLACLFVIIGSSIGIAVLWNPNKTGWIGYAVAAFIWFLR

TLGMALLPKQRVANVWGVPLVPWLPSLSVAMNLFLVGSLGYQAFLRFVICSAVMLIYYLFIGLHATYDVAQSQEY

VY 

 

>Vv-CAT9 (GSVIVP00019109001)  

MSPRGNSNMLPVYKRRRTENIQAGSVMGEGKPTAYLPSSSSSSSYISRFCSSALRTKTLASSSPSDSSIRTLSGD

ALVRRLGLFDLILIGVGASIGAGIFVVTGTVARDAGPGVTISFILAGASCVLNALCYAELASRFPAVVGGAYLYT

YTAFNELTAFLVFAQLMLDYHIGAASIARSLASYVVAVLELFPFFKENIPSWIGHGGEEFLGGALSINILAPILL

VLLTIILCRGVGESSAVNCFMTVTKVVIVLFVIIVGAFKVDVSNWSPFAPNGFEAILTGATVVFFAYVGFDAVAN

SAEESKRPQRDLPIAIMGSLLVCVVLYIGVCLVITGMVPYKLLGEDAPLAEAFTSKGLKYVSILISIGAVAGLTT

TLLVGLYVQSRLYLGLGRDGLLPSLFARVHPKAHTPVHSQIWVGIVASILAGLFNIHALSHILSVGSLTGYSVVA

ACVVTLRWNDKTASQVSTRWTSTWQEGVIYLIIIAGCGFSAGLFYRVGASFFCLLVAAVIAVLASIALYSRQVYM

NPPGFSCPGVPIVPAVCIFFNIFLFAQLHYEAWVRFVILSLISIGIYAFYGQYHADPLSSNETIIYHRAPIEEGQ 

 


