SUPPLEMENTARY DATA

Protein sequences and corresponding accession numbers that were used for the phylogenetic analyses.

>At-CAT1 (At4g21120)
MASGGGDDGLRRRGCSCTKDDFLPEESFQSMGNYLKALKETPSREMDRIMTRSLDSDEINEMKARSGHEMKKTLT
WWDLMWEFGIGAVIGSGIFVLTGLEARNHSGPAVVLSYVVSGVSAMLSVECYTEFAVEIPVAGGSFAYLRVELGDFE
MAFIAAGNIILEYVVGGAAVARSWTSYFATLLNHKPEDFRIIVHKLGEDYSHLDPIAVGVCAIICVLAVVGTKGS
SRENYIASIIHMVVILEVIIAGFTKADVKNYSDFTPYGVRGVEFKSAAVLFFAYIGEFDAVSTMAEETKNPGRDIPT
GLVGSMVVTTVCYCLMAVTLCLMQPYQQIDPDAPEFSVAFSAVGWDWAKY IVAFGALKGMTTVLLVGAIGQARYMT
HIARAHMMPPWLAQVNAKTGTPINATVVMLAATALIAFFTKLKILADLLSVSTLFIFMEFVAVALLVRRYYVTGET
STRDRNKFLVFLGLILASSTATAVYWALEEEGWIGYCITVPIWFLSTVAMKELVPOQARAPKIWGVPLVPWLPSAS
IAINIFLLGSIDTKSFVRFAIWTGILLIYYVLEGLHATYDTAKATLKEKQALQKAEEGGVVADNSCSAT

>At-CAT2 (Atlg58030)
MGFLVDTQKEGGGHSWGYVRSLVRRKQVDSANGQOSHGHQLARALTVPHLVAIGVGATIGAGVYILVGTVAREHSG
PSLALSFLIAGIAAGLSAFCYAELSSRCPSAGSAYHYSYICVGEGVAWIIGWALILEYTIGGSAVARGISPNLAL
IFGGEDGLPAILARHQIPGLDIVVDPCAAILVEVVTGLLCMGIKESTFAQGIVTAVNVCVLLEVIVAGSYLGEKT
GWPGYELPTGFFPFGVDGMFAGSATVFFAFIGFDSVASTAEEVRNPOQRDLPIGIGLALLLCCSLYMMVSIVIVGL
IPYYAMDPDTPISSAFASHDMOWAVYLITLGAVMALCSALMGALLPQPRILMAMARDGLLPSIFSDINKRTQVPV
KATVATGLCAATLAFFMDVSQLAGMVSVGTLLAFTMVAISVLILRYVPPDEQPLPSSLQERIDSVSFICGETTSS
GHVGTSDSSHQPLIVNNDALVDVPLIKNQEALGCLVLSEETRRIVAGWSIMFTCVGAFLLSYAASSLSEFPGLIRY
PLCGVGGCLLLAGLIALSSIDODDARHTFGHSGGYMCPEFVPLLPIICILINMYLLVNLGSATWARVSVWLLIGVI
VYVEYGRKNSSLANAVYVTTAHAEEIYREHEGSLA

>At-CAT3 (At5g36940)
MGCLRSLVRRKQFDSSNGKAETHHHHOQQOLAKALTFPHLIAIGVGSTIGAGVYILVGTVAREHSGPALALSEFLIAG
ISAALSAFCYAELSSREFPSAGSAYHYSYICIGEGVAWLIGWALILEYTIGGSTVARGISPNLAMIFGGEDCLPTI
LARHQIPGLDIVVDPCAAVLVFIVTGLCCLGVKESTFAQGIVTTANVEVMIFVIVAGSYLCFKTGWVGYELPTGY
FPYGVDGMLTGSATVFFAYIGFDTVASMAEEVKNPRRDLPLGIGISLLLCCLLYMMVSVVIVGLVPYYAMDPDTP
ISSAFSSHGIQWAAYLINLGAVMALCSALMGSILPQPRILMAMARDGLLPSYFSYVNQRTQVPINGTITTGVCAA
ILAFFMDVSQLAGMVSVGTLVAFTMVAISLLIVRYVVPPDEVPLPSSLOQENSSSHVGTSIRSKQPLLGKVDDSVV
DKENAPGSWVLNKKNRRKFAGWSIMFTCIGNFLLSYAASSFLLPGLLRYSLCGVGGLFLLVGLIVLICIDQDDAR
HSFGHSGGFICPEFVPLLPIVCILINMYLLVNLGAATWVRVSVWLFLGVVVYIFYGRRNSSLVNAVYVSTAHLQET
RRTSGHSLA

>At-CAT4 (At3g03720)

MNSLVRRKQVDSVHLIKNDGPHQLAKKLSAVDLVAIGVGTTIGAGVYILVGTVAREHTGPALAVSFFIAGVAAAL
SACCYAELASRCPSAGSAYHYAYICLGEGIAWLVGWALVLDYTIGGSAIARGITPNLASFFGGLDNLPVFLARQT
IPGVGIVVDPCAALLIMIVTILLCFGIKESSTVQAIVTSVNVCTLVFIIVVGGYLACKTGWVGYDLPSGYFPFGL
NGILAGSAVVFFSYIGFDTVTSTAEEVKNPORDLPLGIGIALLICCILYMLLSVVIVGLVPYYSLNPDTPISSAF
GDSGMQWAAYILTTGAITALCASLLGSLLAQPRIFMAMARDGLLPAFFSEISPRTQVPVKSTIAIGVLAAALAFF
MDVAQLSEMVSVGTLMAFTAVAVCVLVLRYVPPDGVPLSSSSQTLSDTDESRAETENFLVDAIESSDSPLLGNET
ARDEKYFGKRRKIAAWSIALVCIGVLGLASAASAERLPSFPRFTICGVSAVILLGSLITLGYIDEDEERHNFGHK
GGFLCPEFVPYLPVLCILINTYLIINIGAGTWIRVLIWLLIGSMIYIFYGRSHSLLNNAVYVPTMTCTRKTTDHLA

>At-CAT5 (At2g34960)
MEGEERGYWRWSKRDFFPEESFQOQSFGSYRAALSQTCSRFKNRLVSRSDDENERFELKKQSEHEMKRCLTWWDLVW
FGFGSVIGAGIFVLTGQEAHEQAGPAIVLSYVVSGLSAMLSVEFCYTEFAVEIPVAGGSFAYLRIELGDFAAFITA
GNILLESIVGTAAVARAWTSYFATLLNRSPNALRIKTDLSSGENLLDPIAVVVIAASATIASISTRKTSLLNWIA
SAINTLVIFFVIIAGFIHADTSNLTPFLPFGPEGVFRAAAVVYFAYGGFDSIATMAEETKNPSRDIPIGLLGSMS
IITVIYCLMALSLSMMQKYTDIDPNAAYSVAFQSVGMKWGKYLVALGALKGMTTVLLVGALGQARYVTHIARTHM
IPPIFALVHPKTGTPINANLLVAIPSALIAFFSGLDVLASLLSISTLFIFTMMPIALLVRRYYVRQDTPRVHLIK
LITCLLEVVVSSMGTSAYWGMQRKGSWIGYTVITVPFWFLGTLGIVFFVPQQRTPKVWGVPLVPWLPCLSIATNIF
LMGSLGAMAFVRFGVCTLAMLLYYFLLGLHATEFDMAHQQIVPRT



>At-CAT6 (At5g04770)
MEVQSSSNNGGHSSFSSLRVYLNSLSATPSRLSRRAISVSTSSDEMSRVRAVSGEQMRRTLRWYDLIGLGIGGMV
GAGVFVTTGRASRLDAGPSIVVSYAIAGLCALLSAFCYTEFAVHLPVAGGAFSYIRITFGEFPAFFTGANLVMDY
VMSNAAVSRSFTAYLGTAFGISTSKWRFVVSGLPKGEFNEIDPVAVLVVLVITVIICCSTRESSKVNMIMTAFHIA
FIFFVIVMGFIKGDSKNLSSPANPEHPSGFFPFGAAGVFNGAAMVYLSYIGYDAVSTMAEEVENPVKDIPVGVSG
SVAIVTVLYCLMAVSMSMLLPYDLIDPEAPFSAAFRGSNGWEWVTKVVGIGASFGILTSLLVAMLGOARYMCVIG
RSRVVPFWFAKIHPKTSTPVNASTFLGIFTAALALFTDLNVLLNLVSIGTLFVEYMVANALIFRRYVPVGPTKPW
PTLCFLTLFSITSLVFTLIWKLVPEGKPKAFMLGASAVVAIAIVLSFQCVVPQARKPELWGVPFMPWTPCVSIFL
NIFLLGSLDAPSYVRFGFFSGLIVLVYLFYGVHASSDAEANGSFGVKDGQVMKELIEV

>At-CAT7 (At3g10600)
MEAQYRNHDGDTSFSSLRVYLNSLSDTPSRFSRRAVSVSTSYDEMSRVRAVSGEQMRRTLRWYDLIGLGIGGMIG
AGVFVTTGRASRLYAGPSIVVSYAIAGLCALLSAFCYTEFAVHLPVAGGAFSYIRITFGEFPAFITGANLIMDYV
LSNAAVSRGFTAYLGSAFGISTSEWRFIVSGLPNGFNEIDPIAVIVVLAVIFVICYSTRESSKVNMVLTALHIAF
IVFVIVMGFSKGDVKNLTRPDNPENPSGFFPFGVSGVENGAAMVYLSYIGYDAVSTMAEEVKDPVKDIPMGISGS
VAIVIVLYCLMAISMSMLLPYDLIDAEAPYSAAFSKSEGWEWVTRVVGIGASFGILTSLIVAMLGQARYMCVIGR
SRVVPIWFAKVHPKTSTPVNASAFLGIFTAVLALFTDLNVLLNLVSIGTLFVFYMVANAVIFRRYVIVGYTEPWP
TLSFLCLFSITSILFTLVWQLAPSGPPKWFILGASTVTAIAIVQIFHCVVPQARIPEFWGVPLMPWTPCVSIFLN
IFLLGSLDAPSYIRFGFFSGLVVLVYVFYSVHASYDAEGDGSLDFKDVESLERINRVLS

>At-CAT8 (Atlgl7120)
MIPASMEEAHQLESRSDDLSQRRSYWRWRKQODFFPEFSFOSEFSTYKSALSATCPRLADRLLSRSSDAYELDAARR
ESENPMRRCLTWWDLLWLSFGSVVGSGVEVITGQEARVGAGPAVVLSYAISGVSALLSVLCYAEFGVEIPVAGGS
FSYLRVELGDFIAFIAAGNILLEAMVGAAGLGRSWSSYLASLVKNDSDYFRIKVDSFAKGFDLLDPVAVAVLLVA
NGIAMTGTKRTSWLNLITSMVTVCIIVFIVVVGFTHSKTSNLVPFFPYGAKGVVQSAAVVYWSYTGFDMVANMAE
ETEKPSRDIPIGLVGSMSMITVVYCLMALALTMMVKYTEIDANAAYSVAFAQIGMKWAKYLVGICALKGMTTSLL
VGSLGQARYTTQIARSHMIPPWFALVHPKTGTPIYATLLVTILSSIISFFTSLEVLSSVEFSFATLFIFMLVAVAL
LVRRYYVKDVTPEAGLLKFLGFLFLITIASSIGVSALWNSGVKGWIAYTVTGVIWFIGTLGLALLPKYRVPKVWGV
PLVPWLPSFSIAMNLFLIGSLGYVAFLRFIICTMVMLLYYLFVGLHATYDVAHQPLEEAKFEGER

>At-CATS (Atlg05940)
MGGHEGFSNQRLSSATWESHFRASALRSKSLPPPSSQTAVRSTSGDSLVRRLGLEDLILLGVGASIGAGVEVVTG
TVARDAGPGVTISFLLAGASCVLNALCYAELSSREPAVVGGAYMYSYSAFNEITAFLVEVQLMLDYHIGAASISR
SLASYAVALLELFPALKGSIPLWMGSGKELLGGLLSLNILAPILLALLTLVLCQGVRESSAVNSVMTATKVVIVL
VVICAGAFEIDVANWSPFAPNGFKAVLTGATVVEFFSYVGEFDAVANSAEESKNPOQRDLPIGIMGSLLVCISLYIGV
CLVLTGMVPFSLLSEDAPLAEAFSSKGMKEFVSILISIGAVAGLTTTLLVGLYVQSRLYLGLGRDGLLPSIFSRIH
PTLHTPLHSQIWCGIVAGVLAGIFNVHSLSHILSVGTLTGYSVVAACVVALRLNDKKDRESSNRWTSSWQEGVIC
LVITIACSGFGAGVEFYRFSASVIFILLSVGVAVVASAVLHYRQAYALPLGSGEFSCPGVPIVPSVCIFENIFLFAQL
HYEAWIRFVVVSVLATAVYALYGQYHADPSMLDYQRAPETESDA

>0s-CAT1.1 (0s03g43970)
MAFVAAGNILLEYCIGGAAVARAWTSYFATLLNHHPNDFRIHAASLAADYSRLDPIAVAVIAIICLLSVLSTKAS
SRENYVLSVLHVAVIAFIIVAGLTKADAANLTRDEFMPYGPRGVFAASAVLFFAYIGFDAVSTMAEETRDPARDIP
VGLVGAMALTTALYCALAVTLCLMVPYGEIDPDAPFSVAFADRGMGWAKYVVAFGALKGMTTVLLVSAVGQARYL
THIARTHMMPPWLARVHPGTGTPVNATVAMLLATAVIAFFTDLNVLSNLLSISTLFIFMLVAVALLVRRYYVSGE
TSRADRNRLAACIAATILASSVATATCWGLDRGGWVPYAVTVPAWLAATASLWALVPQARAPKLWGVPMVPWLPSA
SIAINVFLLGSIDSKSEFMREFGIWTAALLVYYLEVGLHASYDTAKALAADAVAGKVEDGDAKTSAPPM

>0s-CAT1.2 (0s12g41890)
MAEAAAGGEVRRRGGCCGGGGGGGGLFPEESFASWGAYGRALMETGPRLVERPTARSAAAVEVNEVRGRSGAEMK
RNLTWWDLAWFGVGAVIGAGIFVLTGQEARDAAGPAVVLSYAVSGVSAMLSVLCYTEFAIEIPVAGGSFAYLRVE
LGDFVAFIAAGNILLEYCIGGAAVARAWTSYFATLLNHRPNDFRIHAASLAADYSRLDPIAVAVIAVVCALSVLS
TKASSREFNYALSIAHLAVLVFIVTAGLSRARLSNLTADFAPFGARGVFAASAVLFFAYVGFDAVSTMAEETRDPA
RDIPAGLVGAMAVTTAAYCALAATLCLMQPYREIDPDAPFSVAFSAAGMGWARYVVAFGALKGMTTVLLVSAVGQ
ARYLTHIARAHMAPPCLARVHPRLGTPVNATVAMLAATAATIALFTDLGVLANLLSISTLFIFMLVAVALLVRRYY
ATGETARGDRNRLAGCLAVIVASSVATAAYWGLGGDGGGWAAYAVAVPAWLAATLFLQLRVPMARTPEKWGVPLV
PWLPSASIFINIFLLGSIDGRSFMRFGVWTAALLAYYFFFGLHASYDTAKALAAEVAAGKVEEGGSKPAVGGAAG
N



>0s-CAT2.1 (0s03g45170)
MALDGGGEVGRRRRRRGWGGGFPSLMRRKQVDSDRVRAAEGEGQPQLAKELNIPALVAIGVGSTIGAGVYVLVGT
VAREHAGPALTISFLIAGIASALSAFCYAELASRCPSAGSAYHYSYICVGEGVAWLIGWALVLEYTIGGSAVARG
ISPNLALFFGGPDSLPWILSRHQLPWEFDVIVDPCAAALVFVVTVLLCVGIKESSAVQELITVLNACVMIFVIVAG
SYIGFQIGWVGYKVTDGYFPHGINGMLAGSATVFFAYIGEFDTVASTAEEVKNPORDLPLGIGAALSICCCLYMMV
SVVIVGLVPYFAMDPDTPISSVFAKHGMOWAMYIVTSGAVLALCSTLLGSLLPQPRILMAMARDGLLPSFFADVN
KRTQVPVKSTVVTGLCAAALAFFMDVSQLAGMVSVGTLLAFTIVAVSILILRYIPPDEVPLPSSLQETEFCLSQEY
DEERVSGILGDERCKTSETKDVILAESMEDPLIEKKITRKMDEMKRRKVAAFSIGSVCVGVMVLTSAASATWLPE
LPMCIGCIVGALLLVAGLGLLCWIDQODDGRHSFGQSGGFTCPFVPLLPVLSILVNTYLLINLGGEAWMRVGIWLL
IGVLVYILYGRTNSSLKDVIYVPVAQADEIYKSSSGYVS

>0s-CAT2.2 (0s12g42850)
MGLEEGGAMRALMRRKQVDSDRVRAAGGHQLAKELSVTQLVAIGVGSTIGAGVYVLVGTVAREHAGPALTLSFLI
AGVAAALSAFCYAELASRCPSAGSAYHYSYICVGEGVAWLIGWALILEYTIGGSAVARGISPNLALFFGGQDSLP
WFLARHELPWFDVVVDPCAAFLVLVVTALLCKGIKESSFVQGVVTVLNCFVMLEVIIAGSY IGFQTGWVGYKVAG
GFFPYGANGMLAGSATVFFAYIGFDSVASTAEEVKNPQRDLPLGIGTALSVCCSLYMLVSVVIVGLVPYFAMDPD
TPISSAFARHGMHWAMYLVTTGAVLALCSTLMGS I LPQPRILMAMARDGLLPSFFSDVNQRTQVPVKSTIVTGIC
AACLAFFMDVSQLAGMVSVGTLLAFTIVAVSILILRYAPPDEVPLPSSLEASFRLSQEYDEEKVRGPPVDANHEQ
LSSVVESINDTLIEKKQDTSVEESKRRKAAVCSISSVCVGVVVLTTSASFTFLPFLLRCFFCVFGGLLLLAGLGV
LCYIDQODDGRHSFGHSGGFICPFVPLLPVMCILVNTYLLVNLGGGTWMRVGVWLVMGVEVY IFYGRTHSSLTDVV
YVPVAQAEEIYGSSSSSGEVA

>0s-CAT4 (0s10g30090)
MARRLSWQDLOQASGSATATRLSLODLQCLVRRKPACSAADRAESSAAGAPAGGGKGRHLAKALSVPDLIAIGVGS
TIGAGIYVLVGTVAREHAGPALTLSFLIAGIAAALSALCYAELSCRFPLAGSAYHYSYICIGESVAWLIGWALIL
EYTIGGSSVARGISPNLALFFGGHEKLPFFLTQIHVKWFETPLDPCAAILVLIVTALLCLGIKESSFVEGIITIA
NVIVMLEVICAGGYLAFQNGWSGYNDEQGYFPKGVAGVLSGSATLFFAYIGFDAVASTAEEVKNPOQRDLPWGMCL
TLSLCCFLYMMVSIVIVGLVPYYALDPNTPISSAFAKYGMOWAVYITISTGAVFALIASLIGAILPQPRIVMAMAR
DGLLPPLFSAVDPTTQVPTLSTILSGICAATILALFMDVSELAGMVSVGTLLAFTMVAISVLIVRYAPPNETATKV
ALPGSSESLTSDSGYSEPDEENSEDLLGNVQDIPTANEANKIRRQKATACIILIFLGVVTIVSSVSEFSFFPLFLR
SIAGAFGSLLLVSATIALWFIGQODKSSLRQTGGFMCPFVPILPVCCILINVYLLMNLGIHTWIRVSMWLAVGAIT
YVEYGRKYSSLTGVAYQRISPA

>0s-CAT5 (0s01gll1160)
MAAVDTPEKPYEGKPAAEARSYWRWOKEDFFPEPSFASWGAYRAALAATPARFRDRFAGRSTDADELGALRRRSE
NEMRRCLTWWDLTWFGEFGSVIGAGIFVLTGQEAHDHAGPAIVLSYVASGLSAMLSVFCYTEFAVEIPVAGGSFAY
LRVELGDVAAFIAAANLILESIIGTAAVARSWTSYLASLINKPASALRIQTSLAEGYNELDPIAVVVIAVTATLA
ILSAKGTSRVNWVASAVHVLVIAFVIVAGFLHAKTSNLTPFMPHGVPGVFRAAAIVYFAYGGEFDNIATMAEETKN
PSRDIPLGLLGSMSVITAIYCVMALVLSMMQOPYTAIDRSAAYSVAFSNVGMRWAQYVVALGALKGMTTVLLVGAL
GOARYTTHIARSHIIPPVFALVHPRTGTPVHATVLIAAAGACIGLFSSLDVLSSLLSVSTLFIFMMMATALLVRR
YYVRGVTSRTHARRLVALLSVVIGSSAGIAAYWGAAPERWVGYTVLVPAWAAGTLGIQLLVPAARAPKVWGVPLV
PWLPSLSIATNLFLMGSLGAQAFIRFGVCTAIMLLYYVLVGLHATYDVAHGACSGDDVDEEVYADAAHVDDAKAA
AAVAANADVERAGAKI

>0s-CAT6 (0s11g05690)
MDKGALVVQVMDDSSNGGVGAAAAGGSEFSSLRAYGRALAQTPRRLARRACAATSPGEEMSRVRARSGARMARRLR
WHDLVGLGLGGMVGAGVEVTTGRATRLYAGPGVVVSYAIAGLCALLSAFCYTEFAVDMPVAGGAFSYLRVTFGEL
AAFLTGANLIMEYVESNAAVARSFTAYLGTAVGVDAPSKWRIAVPGLPKGENEVDLIAVGVILLISVCICYSTKE
SSVVNMVLTAVHVAFILFIIVMGEWRGDTRNLTRPVDLAHNPGGFEFPHGAAGVENGAAMVYLSYIGYDAVSTMAE
EVERPSRDIPVGVSGSVVLVTLLYCLMAASMSMLLPYDAIDTEAPFSGAFKGSSGWGWVSNVIGAGASLGILTSL
MVAMLGQARYLCVIGRSGVMPAWLAKVHPCTATPVNASAFLGVFTAALALFTELDVLLNLVSIGTLEVEYMVANA
VVYRRYVAADDDDADHRRAWPTLVFLAAFSLVALCFTLLWQFAPAGRARTGLLAACGAAAVATVGAFRALVAEAR
RPELWGVPAMPWVPAASVEFLNVFLLGSLDRPSYVRFGFFTAAAVLVYVLYSVHASYDAEEGGGAGAGAAALDGAK
VODEAADFEFKV



>0s-CAT7 (0s12g06060)
MARALRWPDLVGLGLGGMVGAGVEFVTTGRATRLYAGPAVVVSYATIAGLCALLSAFCYTEFAVDMPVAGGAFSYLR
VITFGELAAFLTGANLIMEYVFSNAAVARSFTAYLGTAVGVDAPSKWRIAVPGLPKGFNEVDLVAVGVILLITVCI
CYSTKESSSVNMVLTAVHVLFIMEVIVMGFWRGDTRNLTRPADPEHNPGGFFPHGAAGVENGAAMVYLSYIGYDA
VSTMAEEVERPSRDIPIGVSGSVVLVTLLYCLMAASMSMLLPYDAIDTEAPFSGAFKGSSGWGWVSNVIGAGASL
GILTSLMVAMLGQARYLCVIGRSGVMPAWLARVNPRTATPVNASAFLGVFTAALALFTELDILLNLVCIGTLFEVFEF
YMVANAVVYRRYVAAAEDDEEGRRRGAVPTLAFLLAFSLVALCFTLVWKLAPRGGARTGLLVACGAAAAAAVAAF
RALVPOARRPELWGVPAMPWVPAASVFLNVEFLLGSLDRPSYVRFGFFTAAAALVYVLYSVHASYDADEAAAALDG
AKVLDEGCKV

>0s-CAT8 (0s06g34830)
MATAAAAGEGGSGRRYWRWSKADFFPEPSFASWRSYGGALAATVPRLVDRVGSRSSEAAEAGTLRAVSENPLRRC
LSWLDLAFLGFGSVVGSGVFVLTGQEARFDAGPAIPLAYAAAGEFSALLSSFCYAELATEIPSAGGSFSYLRVELG
DIAAFLAAGNILLEAVVGAAGLGRSWTSYLAALLGRDTDSLRIHVPALAEGENLLDPIAVVVLVSTSAVAMSGAR
LTSTLNSLASVVGIAIIAFVLAAGFSHFDAGNLAPSFFPFGAAGVFRAAGVVYWSYTGFDMVATMAEETKNPGRD
VPLGLISSMSSITVVYCLMSLALVGMQRYTEIDANAAYSVAFAAAGMRWARYVVALGALKGMTSGLLVGALGQAR
YTTQIARTHMIPPYFALVHPTTGTPIYATVAVTLGAACVALFSSLDVLASVSSISTLFIFALVAVALLVRRYHVA
GATTPGQLRTFLAFLALVVLSSIGVSAYYNSRYARRWPGYAAFGCGWAAGAAGLAACAEKQRAPRVYGAPLVPWL
PAMSIATNLFLMGSLGTAAYARFGICTAAMLVYYVLFGVHATYDVAHADDAAADNLEHGKIAAAPAPTTPA

>0s-CATS (0s02g43860)
MTQEPTSLLPVWARAPTRRPKTTRRHPLHLHEAAMEEEGADHRPPSSSSGGRGFLSGLCAAALRRKPISAHAAHA
ASGEGLVRQLGVFELVLLGIGASIGAGIFVVTGTVARDAGPGVTISFVLAGAACVLNALCYAELASREFPAVVGGA
YLYTYAAFNELTAFLVFTQLMLDYHIGAASIARSLASYFVQFLELIPFLKGHIPTWIGHGEEFFGGVVSVNILAP
ILLIILTTILCYGVKESSAVNTFMTTLKIVIVIVVVFAGVFEVDVSNWSPFMPNGEFKSVVTGATVVEFAYVGEDA
VANSAEEAKKPQRDLPIGILGSLLACVLLYVAVCLVITGMVPYTLLGEDAPLAEAFAAKGLKEVTVLISIGAVAG
LTTTLLVGLYVQSRLYLGLGRDGLLPSIFAKVHPTRHTPLHSQIWVGCVAAVLAGLFNVHELSHILSVGTLTGYS
VVSACVITLRWNDKTTSCRSLGNMSIWQEGVLCLVIIALCGEVAGMCYRFSYATIAFMITIALLIAVAAGFALQFERQ
VYVDPPGFSCPGVPIVPMVSVFFNMLLFAQLHEEAWYREFVILSLLAVGVYAGYGQYHAVPSSSDHPHPAVAYHGI
PSEAP

>0s-CAT10 (0s04g45950)
MAALRDVLLSIAQTPHRLRRRALVTWTPAQETSEVRDRSGARMKRRLEWYDLVGLGVGGMLGAGVEVTTGRVARD
TAGPAVFASYVIAGVSALLSSFCYAEFSVRVPAAGGAFSYLRVTFGELVGFFGGANILMEYVLSNAAVARSFEFTDY
LASTCGITEPDAWRIQVDGIAKGYNALDFPAVALILVLTLCLCYSTKESAMLNMVITVFHLLFFVFIILAGLWNG
SARNLVSPHGLAPYGVRGVLDGAAIVYFSYIGYDSASTMAEEIRDPARALPVGIAGSVLVVSALYCLMSLALCAM
LPYTEIAESAPFSAVFREKAGWEWAGSVVGAGASLGIVASLLVAMLGQARYLCVIARARLVPAWLAKVHPSTGTP
MNATIFLGLCTASIALFTELQVVFEMISIGTLLVEFYLVANALIYHRYAKLGANRSLHVLLFLLILTLSSLGFSLS
RRIHGQCRWGMALFGATSVTITAMFHCAVRRDMPEPPSEWMVPLMPWPAAASVELNVFLMTTLKVMSFQOQRFGLWS
FVIIVFYVCYGVHSTYSAEENEAVNAMIHHANMDIS

>Pt-CAT1 (Poptrl 1:570928)
MGGVQADRGEGIKKRGCSCTKDDFLPEESFRSWINYVHAIRQTPVRESDRLLTRSLDSTELNEIKSRSEHDMKKN
LTWWDLMWFGVGAVVGAGIFVLTGLEARENTGPAVVLSYVVSGVSAMLSVFCYTEFAVEIPVAGGSFAYLRVELG
DFMAFIAAGNILLEYVIGGAAVARSWTSYFATLCNHQPDDFRITIAHSLPDDYGHLDPIAVVVSSLICVLAVLSTK
GSSRENYITSIMHVAVIVFIIIAGLTKADRGNYKPFMPYDVRGIFVGSAVLEFFAYVGFDAVSTMAEETENPARDI
PIGLLGSMTIVTVAYCLLAATLCLMVPYKQLDGEAAFSSAFDYVGLHWAKYIVALCALAGMTTALLVSAVGQARY
LTHIARTHMMPPWLAHVNAKTGTPVNATVIMLGATAIVAFFTKLNILSNLLSISTLFIFTLVAVALLGRRYYVSG
VITTPVNHIKFILCIATILGSSTATSIIWGLGGDGWVGYVITVPIWFLGTLALEVLVPQARDPKLWGVPLVPWLPS
ASIFINIFLLGSIDKASFERFGVWTGILLIYYFLFGLHASYDTAKESGENKAADGWKKMEEGVVSSQVEPESLNA
NSAN



>Pt-CAT2 (Poptrl 1:571264)
MGFLVGSONGVRGGGCFRSLIRRKQVDSVHFKRHGHHQLAKELSVPHLIAIGVGSTIGAGIYILVGTVAREHSGP
ALFISFLIAGIAAALSAFCYAELASRCPSAGSAYHYSYICVGEGVAWLIGWALILEYTIGGSAVARGISPNLALF
FGGODSLPFFLARQHIPGLDVVVDPCAAVLVLVVTGLLCVGIKESTLAQAVVTSINVCAMLFITIIAGSYLGFKTG
WAGYELPAGYFPFGVDGMLAGSATVEFFAYIGEFDSVASTAEEVKNPOQRDLPLGIGLALSICCCLYMLVSVVIVGLV
PYYAMDPDTPISSAFAAYGMQOQWAAYLVAAGAVMALCSTLMGSILPQPRILMAMARDGLLPSFEFSDINKKSQVPVK
STLVTGLGSAVLAFFMDVSQLAGMVSVGTLLAFTMVAISVLILRYVPPNEVPFPSSLOEIIDSVSLRYSTGSPDV
TKEKSGEFYAGTSMDSNLPLLGKATAIEYPIIVEQEAQGNFVINEGSRRKIAGWTITATCVGAFLLAYAASDLNLP
RLLRFIVCGIGGALLLFGLIVLTCIEQDDARHTFGHSGGFICPFVPLLPIVCFLVNIYLLINLGAATWTRVSVWL
IVGVLVYTFYGRTHSSLLDAVYVPATHADEIYRSSGESSA

>Pt-CAT3 (Poptrl 1:573976)
MGFLVDSHKGGCGVGGGGCFRSLIRRKQVDSVHSKGHGHHRLAKELSILHLTAIGVGSTIGAGVYILVGTVAREH
SGPALFLSFLVAGIAAALSAFCYAELASRCPSAGSAYHYSYICVGEGVAWLIGWALILEYTIGGSAVARGISPNL
ALFFGGODNLPTFLARQHIPGLDVVVDPCAAVLVLVVTGLLCVGIKESTLAQAIVTSINVCAMLFITITIAGTYLGF
KTGWAGYELPTGYFPFGVDGMLAGSATVFFAYIGFDSVASTAEEVKNPQRDLPLGIGLSLSICCSLYMLVSVVIV
GLVPYYAMDPDTPISSAFSVHGMQWAAYLITAGAVMALCSTLMGSMLPQPRILMAMARDGLLPSFESDVNRSTQV
PVKSTLVTGFGAAVLSFFMDVSQLAGMVSVGTLLAFTMVAISVLILRYVPPDEVPFPSSLQETIDSVSLRYSSQD
VYEEKAATHAGTSKDSKLPLLGKAKTIEYPLLVKQEAQSNEFVLNEGKRRETIAGWTIAATCIGAVLLTYAASDLSL
PSPLRFTTCGVGGALLLSGLIVLTCIEQDDARHSFGHSGGFICPFVPLLPIVCILVNIYLLINLGAATWTRVSVW
LIVGVLVYVFYGRKHSSLRDAVYVPATHADEIYRSSGESLA

>Pt-CAT4 (Poptrl 1:248775)
RRKQVDSHRVSSHSGGQTQOLAKILSVVDIIAIGVGATIGAGVYILVGTVAREQTGPALTVSEFFIAGIAAALSAF
CYAELVCRCPSAGSAYHYTYICIGEGAAWLVGWALILEYTIGGSAIARGLTPNLALFFGGODNLPSYLARHSIPG
LGIVVDPCAAVLILVVTLLLCIGIKESSFAQTVVTTVNVFGLLEFITIIVGGYLAFKTEWIGYELPSGYFPFGVNGM
LAGSAVVFFSFIGFDVVASTAEEVKNPQRDLPLGIGVALSICCILYMLVSVVIVGLVPYYALDPDTPISSAFASH
GMOWAVYIITTGAVTALCASLMGSLLPQPRMEFMAMARDGLLPSFFSDISERTQVPVKSTVIIGILAAALAFVMDV
SQLAGMVSVGTLLAFTSVAVSVLILRYVPPNEVPLHPSLOQLIDSPSLOFNSDSQDIAYQONPKGEQNEQKRRKIA
AWNIALVCVGVEVLASAASVENIPSILRFTLCTVGGAIFLCSLIVLACLAQDNARHSFGHSGGFVCPEVPFLPVA
CILVNTYLLVNLGAGTWFRVSIWLLIGALVYLFYGRTHSSLKNAVYVPT

>Pt-CATS (Poptrl 1:800060)
MSDEIQHKSYWRFSKQDFLPEESFQSWGNYRSALSETCFRFKDRLISRSDDVNEIGELRKQSENEMKRCLTWWDL
TWEGFGSVVGAGIFVLTGQEAHEHAGPAIVLSYVASGVSAMLSVFCYTEFAVEVPVAGGSFAYLRIELGDFVAFT
TAGNILLESTIAGSAAVARAWTSYFTNLLNRPSNSLRIHTNLAEGEFNLLDPTAVGVLVIAATIAITSTRKTSLINW
IATALNTAVILFVIIAGFAHANTSNLKPFLPFGAKGIFQAAAIVYFAYGGFDNIATMAEETKNPSRDIPIGLLGS
MSIITVIYCLMALTLSMMQKYTEIDKGAAYSVAFQSVGMNWARYLVALGALKGMTTVLLVGALGQARYTTHIARA
HMIPPWFALVHPKTGTPINATLLITISSALIAFFSSLDVLASLLSVSTLFIFMMMAVALLVRRYHVRDITPQTNL
LKLALFLLTIITSSSMGTSAYWGLNPNGWVGYAITIPFWFLGTIGLSMLPQOQREPKVWGVPLVPWLPSLSTIAINIF
LMGSLGAEAFERFGICTVVMLIYYVFFGLHATYDMAHLHRKAQSTEVNNEDMIGRKGP

>Pt-CAT6 (Poptrl 1:264766)
VRLRSGADMMRKLKWYDLIALGIGGMLGVGVFVTTGLVAHQISGPSVFISYIIAGISALLSSLCYTEFSVQIPVA
GGAFSYLRVTFGEFVGYFAGANILMEYVLSNAAVARTFTEYLCHAVGENPNSWRFEVDGLVEGYNKLDFPAVALT
LLLTLCLTKESSVLNLVMTVFHLIFFGFIIIAGEFYKGSAKNLVEPGGLAPFGVKGILDGAATVYFSYIGYDSVST
MAEEIRNPAKSLPVGIVGSVLIVTGLYCLVALSLCFLVPYNMIDKDASFSVAFQKIGWKWAGNVVGAGASLGIVA
SLLVAMLGQARYLCVIGRARLVPSWLAKVNPSTGTPLNATLFLGLCTASIALFTELHIIIDIISISTLLVFYLVA
NALIYRRYVIVSHNPPSQTLLFLFLLSSCSIGFSMSWKLEEQWWVLPVFGGFMITITAFFQYMVPSICQTNEEWS
VPFMPWPAVASIFLNVFLVTSLKIPSFOQRFGIWACLITLFYVLYGVHSTY

>Pt-CAT7 (Poptrl 1:423928)
YLOSLSQTPHRLRKRMLATWTPDQELNQVRLRSGADMMRKLKWYDLIALGIGGMLGVGVEFVTTGPVALKTSGPSV
FISYITAGISALFSSLCYTEFSVQIPVAGGAFSYLRVTFGEFIGYFAGANILMEYVLSNAAVARTFTEYLCHAVG
ENPSSWRIEVDGVAEGYNMLDFPAVALILLLTLCLCHSTKESSILNLIMTVFHVIFFGFIIIVGFSKGSARNLVE
PGGLAPFGVKGVLDGAAIVYFSYIGYDSVSTMAEEIQONPAKSLPVGILGSVLIVTGLYCLMALSLCVLVPENMID
KDASFSVAFEKIGWKWASNVVGAGASLGIVASLLVAMLGQARYLCVIGRARLVPSWFAKVNPSTGTPLNATLFLG
LCTASIALFTELSIILEIISISTLLVFYMVANALIYRRYVVISHNPPSRTLLFLVLLSSTAIGFSMSWKLDEQWW
ALPVLGGEFMIAITAFFQYKVPSVCQPNEEWSVPFMPWPAVTSIFLNVEFLMTTLKARSFOQRFGIWAFLITLFYVLY
GVHSTYRAE



>Pt-CAT8 (Poptrl 1:798197)
MDVQDSPRKSYWRCSKQDFFPEPSFKDLSSYRTALSQICPRLKDRLLSRSTETHELVTLRRESENPMOKCLTWWD
LMWMSFGSVVGSGIFVITGQEARDNAGPAIVLSYALSGEFSALLSVFCYTEFAVEIPVAGGSEFSYLRVELGDFIAY
LAAGNILLEAIIGAAGLGRSWSSYFASMINSKNPDEMRIKIDSFADGENLLDPLAVVVLLVANSIAMSGTKRTSF
LNWIASIATAFIIAFIIVVGFIHFKSSNLVPYFPKGAEGVEVSAAVVYWAYTGEFDMVATMAEETKNPSRDIPIGL
VGSMSIITVIYCLMAMALTGMVKYTEIDPNAAFSVAFAQIGMNWATYLVSICALKGMTTSLMVGSLGQGRYTTQI
ARSHMIPPWFARVHPKTGTPINATLLTTILSAIVAFFSSLDVLSSVESICTLLIFMLLAVALLVRRYYVKDVTSK
NDSVTFEFVSLEFTIVGSSIGVTALWNSGVRGWIGYVVASVIWCSGTLGISLLHKHRVPKVWGVPLVPWLPSLSIAM
NVFLLGSLDYEAFLRFIICSAVMILYYLMIGVHATYDVAHQONPKETEAEEGR

>Pt-CAT9 (Poptrl 1:755066)
MGAQKTPSPSSSSSSSSWESHFCSSALRTKPINSPLDTILVSRNSTDALVRRLGLLDLILLGVGASIGAGIEFVVT
GTVARDAGPGVTLSFILAGLSCVLNALCYAELASRLPAVVGGAYLYTYSAFNELTAFLVFGQLMIDYHIGAASIA
RSLASYVVTILEMFPVFKDNIPSWIGHGGEEFFGGTLSINLLAPFLLALLTVILCLGVGESSIVNSFMTVLKVII
VIIVIFVGAFEVDVSNWSPFAPHGVKEILTGATVVFFAYVGFDAVANSAEESRRPQACSVDLRDLPLGIIGSLVI
CIALYIGVCLVLTGMVPYYLLGEDAPLAEAFTSKGLKYVSILISIGAVAGLTTTLLVGLYVQSRLYLGLGRDGLL
PSLEFSKVHPTRHTPIHSQVWVGIVAGTLGGLENVHVLSHILSVGALTGYSVVSACVLALRWKDKTASQESSRWTS
AWREGVLCIVTVACCGFAAGLFYRFSASFIFLVVAVVIAILATAALCCRQTYTNPPGEFSCPGVPIVPAVCVEEFNM
FLFAQLHHEAWVREVVLSIIMVGIYAFYGQYHAKPGSDESIIYQRAPTEATR

>Pt-CAT10 (Poptrl 1:567910)

MESSHGSSEFSSLNSYIQALAQTPARFARRAGSVSTSYEEMSRVKARSGSDMOQRTLRWYDLVGEFGIGGMVGAGVEV
TTGRASRVCTGPSVIISYATAGLCALLSAFCYTEFAVDMPVAGGAFSYLRVTFGEFAAFLTGANLIMDYVMSNAA
VARSFTAYLGSAIGISTSKWRVVVHVLPDGENEIDIFAVLVVLAITLIICYSFRLLNMTSLFLVDSTRESSVVNM
VLTALHILFIGEVILMGEFWKGDWKNEFTEPADPKNPSGFFPFGAPGVENGAAMVYLSYIGYDAVSTLAEEVHNPVK
DIPIGVSGSVIIVTVLYCLMSASMSMLLPYDMIDADAPFSAAFRGKSDGWKWVSNVIGIGASFGILTSLLVAMLG
QARYMCVIGRSNVVPAWFARVHPKTSTPVNASAFLGIFTAATIALFTDLNVLLNLVSIGTLEVEFYMVANAVVYRRY
VAIGTTNPWPTLAFLCSESLTSILFTLIWHFMPQGKGKAFMLGACAVIAIATIIQLFHCLVPQARKPEFWGVPLMP
WIPCVSIFLNIFLLGSLGGPSYVREVFFSALAVLVYVLYSVHASFDAEAEGSEFGOKNGGILKESGESDQDPSFEFKV

>Pt-CAT11 (Poptrl 1:806659)
MRRRRGCGCSCTKNDFLPEESFQSIGNYLOALKETPMRFKDRLLTRSLDSTELHEIKSRSDHEMKKNLTWWDLIW
FGIGAVIGAGIFVLTGLEAKEHAGPAVVLSYVVSGVSAMLSVEFCYTEFAVEIPVAGGSFAYLRVELGDEFMAFIAA
GNIILEYVIGGAAVARSWTSYFATLCNHKPDDFRIIAHSLPEDYGHLDPISVFVCAAICVLAVLSTKGSSRENYV
ASIIHVVVILFIIVAGLAKADTKNYADFSPNGARGIFVASAVLFFAYIGFDAVATMAEETRNPARDIPIGLVGSM
SITTIAYCLMAVTLCLMVPYKKIDEDAPFSVAFETVGWGWAKYVVAAGALKGMTTVLLVSAVGQARYLTHIARTH
MMPPWLAHVNERTGTPVNATIVMLAATAIVGFFTKLDILSNLLSISTLFIFMLVALALLVRRYYVSGITTQENRV
KLIMCIVAILGSSIATAVEWGTADEDSWLGYVITIPLWFCATLALKLLVPQARDPKLWGVPLVPWLPSASILINI
FLLGSIDKKSFIRFAAWTGFLLVYYFLEFGLHASYDTAKASGENKVEDGLKNVEEGAVPSRNGS

>Pt-CAT12 (Poptrl 1:808200)
MGGGDIHIDHQEEGLRRRGCGCSCSKNDFLPEESFQSFGNYLOALKETPMREFKDRLLTRSKDTTEIHEIKARSEH
EMKKTLTWWDLIWFGIGAVIGAGIFVLTGLEAREHAGPAVVLSYVVSGVSAMLSVECYTEFAVEIPVAGGSEFAYL
RVELGDFMAFIAAGNILLEYVIGGAAVSRAWTSYFATLCNHKPDDFRITIAHSLPDDYGHLDPIAVLVGVVICILA
VLSTKGSSRENYVASITHVVVILFIIVAGLAKADTKNYADFAPNGAHGIFTASAVLFFAYVGEFDAVSTMAEETKN
PARDIPIGLVGSMAITTLAYCLLAVTLCLMVPYKMIDVDAPFSVAFESVGWGWAKY IVAAGALKGMTTVLLVSAV
GOARYLTHIARTHMMPPWLAHVNAKTGTPVNATVVMLAATAIIAFFTKLDILSNLLSISTLFIFMLVAVSLLVRR
YYVSGVTTPVNRVKLIVCIVAILVSSIATALIWGTSDOASWIGYVITIPIWFFATLALKISVPQAKDPKLWGVPL
VPWLPSASILINMFLLGSIDVQSFKRFAVWTIGILLIYYLLEFGLHASYDTAKASGENKDEGGEFKNVEDGTVSSQND
AL

>Sb-CAT1.1 (Sb01g013690)
MAVGGEGVRQRORGCSCTKADFFPEESFSSWSAYGRALRSTVSRLADRVTSRSLETTELHEVRARSGADMKRDLT
WWDLAWFGVGAVIGAGIFVLTGQEAREDVGPAVVISYVVSGVSAMLSVFCYTEFAVEIPVAGGSFAYLRVELGDFE
MAFVAAGNILLEYCIGGAAVARAWTSYFATLLNHQPSDFRIHASGLDANYSELDPIAVVVIALVCIFASASTKGT
SRFNYVLSVVHIAVIIFIIVAGLTKADAANMRDFMPEFGVRGIFSASAVLFFAYIGEFDAVSTMAEETKNPARDIPI
GLVGAMTLTTALYCVLAVTLCLMQPYSSIDADAPFSVAFSARGMDWAKYIVAFGALKGMTTVLLVSAVGQARYLT
HIARTHMMPPWLAQVHPRTGTPVNATVVMLVATAVIAFFTDLGILSNLLSISTLFIFKLVAVALLVRRYYVAGET
TTANRNKLAACIAAILATSTATATCWGVDINGWVPYAVTVTAWEVSTVCLWAFVPQARAPKLWGVPLVPWLPSAS
TJAINVFLLGSIDSKSFMRFGYWTAALLVYYLEFVGLHASYDTAKALAAESATIAKVENGDDKPARGAVHNGV



>Spb-CAT1.2 (Sb08g021380)
MAASGGGKGGGGEGGCCGGTTLFPEESFRSWSAYGRALLETGPRLRDRLTARSLDATEVNEVRGRSGADMRRNLT
WWDLIWFGIGAVIGAGIFVLTGQEAKEAAGPAVVVSYAISGVSAMLAVECYTEFATIEIPVAGGSFAYLRVELGDFE
MAFIAAGNIILEYCIGGAAVARSWTSYFATLLNHHPDDFRVHAAALAEGYSELDPIAVAVTAAICALAVLSTKGS
SRENYVLSILHLVVIAFIVVVGLTKANAANLTADFAPFGARGIFAASAVLFFAYIGFDAVSTMAEETKNPARDIP
VGLVGAMTLTTAVYCLLALVLCLMQPYTEIDANAPEFSVAFTAVGMDWAKYIVAFGALKGMTTVLLVGAVGQARYL
THIARTHMVPPCLAQVHPREFGTPVYATIVMMVATAVIALFTNLGILSNLLSISTLFIFTLVAMALLVRRYYVAGE
TTASDRNKLVACLAVIVASSTATAACWGVTSSGGGGWVAYVVTVAAWLAATAYLOWGVPKARAPKMWGVPLVPWL
PSASIFINIFLLGSIDGASFMRFLIWTAALLAYYFFVGLHASYDTAKAVAAEAEAARVEEGARKVAVGGCRED

>Spb-CAT2 (Sb01g013100)
MALEAGSSGGGGRGWGGGFRSLMRRKQVDSDRVRAKGOQPQLAKELNVPELVAIGVGSTVGAGVYVLVGTVAREHA
GPALTISFLIAGIAAALSAFCYAELASRCPSAGSAYHYSYICVGEGVAWLIGWALVLEYTIGGSAVARGISPNLA
LFFGGODSLPWILARHQLPWEGIIVDPCAAALVEVVTVLLCVGIKESSFAQGVVTVLNACVMIEFVIVAGSYIGEQ
IGWVGYKVSDGYFPHGVNGMLAGSATVFFAYIGEFDTVASTAEEVKNPQRDLPLGIGAALAICCVLYMAVSVVIVG
LVPYFAMDPDTPISSAFTEHGMOWAMYVVTSGAVLALCSTLMGSLLPQPRILMAMARDGLLPSEFEFSDVNKQTQVP
VKSTIVTGIFAAALAFAMDVSQLAGMVSVGTLLAFTIVAVSILILRYVPPDEVPLPPSMQESFHLNQECDEETDR
GLLGVGNCNLSQTKNVIVVVESVKDPLIDKRLHKGKMDETKRRKIASLSIASVCVGVLILTSSASATWLPFLPIC
IGCIIGVMLLLAGLSLLSWIDQDAGRHSFGHSGGFTCPEFVPVLPVLCILINTYLLINLGGDTWMRVGIWLLMGVL
VYVEYGRTHSSLTDVVYVPVAQADEIYRSSSGYVS

>Sb-CAT4 (Sb01g021240)
MAMGGPSWTNLQCLVRRKLATASSAGWAEDADRGGGQRLARTLSVPHLAAIGVGSTIGAGIYVLVGTVAREHTGP
GLTLSFLIAGVAAALSALCYAELSCRFPSAGSAYHYSYICIGESVAWLIGWALILEYTIGGSSVARGMSPNLALF
FGGODKLPFFLAQVHVKGLDTPLDPCAAILVLIVTALLCLGIKESSSVEGIITTANIIVMLEVICAGGWLGEFRNG
WVGYKVPEGYEFPNGVSGVLSGSATLFFAFIGEFDTVASTAEEVKNPRRDLPLGMALTLSLCCFLYMMVSAVVVGLV
PYHAMDPDTPISSAFARYGMOWAEYVVSSGAVLALVASLIGGILPQPRIIMAMARDGLLPPLESDVNRRTQVPIL
STVLIGICAAILAFFMDVSQLAGMVSVGTLLAFTTVAISVLVVRYAPPYEMPMEVALAGSSESLASEFSGNLEHDE
ONSEDPEFGNVQEALTVIEGASKVRROKAIGSIVLICVGAIILISAVSVSFLPFSVQTIACTVGGLVVLSSSIVLL
CIGODKRFLGQTGGFMCPLVPLLPICCIIVNLYLLMNLGSHTWIRVSIWLVAGALIYFFYGLKHSSLAGMAYHRI
SPL

>Sb-CAT5 (Sb03g002130)
MAPAEHDEGAGKAAVPARSYWRWHRDDFFPEPSFASWGAYRRALGETPSRLRDRLAGRSTDAAELGALRRRSENE
MRRCLTWWDLTWEFGFGSVIGAGIFVLTGQEAHDHAGPAIVLSYVASGLSAMLSVFCYTEFAVEIPVAGGSFAYLR
VELGDAAAFIAAANLILESVIGTAAVARSWTSYLASLINKPASALRIHAPGLAPGYDELDPIAVVVIAVTATLAM
LTAKGTSRVNWVASAVHVVVIGEVIVAGFIHANPANLRPFMPYGVPGVFRAAAIVYFAYGGEFDNIATMAEETKNP
SRDIPLGLLGSMSVITAIYCIMALVLSMMQOPYTAIDTSAAYSVAFASVGMHWAQYVVALGALKGMTTVLLVGALG
QARYTTHIARSHIIPPVFALVHPRTGTPVHATALIAVCSACIALFSSLDVLSSLLSVSTLFIFMMMATALLVRRY
YVRGVTTRTHALRFTALLLLIVASSVGIAAYWGTSPERWOGYVVLVPAWAAATLGIQLLVPAARAPKVWGVPLVP
WLPSLSIATNLFLMGSLGKDAFIRFGVCTAVMLVYYVLVGLHATYDVAHGACGGEEDDDGDAAADGEKKKVVAAS
DVEKADAAGGAL

>Sb-CAT6 (Sb05g003440)
MDKAALVSESTDDVGPAGGGSSSSEFSGLRAYGRALAQTPRRLARRACAATAPHEEMSRVRARSGTRMARALRWWD
LVGLGLGGMVGAGVEFVTTGRAARLYAGPGLVVSYATAGLCALLSAFCYTEFAVDMPVAGGAFSYLRVTFGEFAAF
LTGANLIMEYVEFSNAAVARSFTAYLGTAVGVDAPSKWRIPVPGLPEGENQVDLVAVGVILLLSVCICYSTKESSV
VNLVLTGVHVAFILFIIVMGFVHGDARNLSRPADPVHNPGGEFFPHGAAGVENGAAAVYLSYIGYDAVSTMAEEVE
RPDRDIPAGVSGSVVLVTALYCLMAASMSMLLPYDAIDPEAPFSGAFKGRDGMAWVSNVIGAGASLGILTSLMVA
MLGQARYLCVIGRSGVVPAWLARVDRRTATPVNASAFLGLLTAALALFTELDVLLNLVSIGTLEVEYMVANAVVY
RRYVGDPCPAGTGTAHETRAWPTLAFIGAFSLIALSFTLLWQFAPGGAAKAVMLSATAAAAVAVVAAFQALVPQA
REPEVWGVPGMPWVPAASVEFLNVFLLGSLDRPSYARFGFFSAAVVLVYVLYSVHASYDAEEGGAAADGGAGAGDK
LODHGCEV



>Spb-CAT7.1 (Sb08g003570)
MSRVRARSGADMARALRWWDLVGLGLGGMVGAGVEVTTGRAARLHAGPGVVVSYATIAGLCALLSAFCYTEFAVDL
PVAGGAFSYLRVTFGELAAFLTGANLIMEYVEFSNAAVARSFTAYLGTAVGVDAPSQWRITVHALPDGENQVDLVA
VAVILLITVCICYSTKESSVVNMVLTAVHVAFILFIIGMGFRHGDARNLTRPADPSRSPGGFFPHGAVGVENGAA
MVYLSYIGYDAVSTMAEEVQRPARDIPVGVSGSVVVVTVLYCLMAASMSMLLPYDAIDPEAPFSGAFKGRERCAW
VSNVIGAGASLGILTSLMVAMLGQARYLCVIGRSGVMPAWLARVNPRTATPVNASAFLGVFTAALALFTELDILL
NLVCIGTLEFVEFYMVANAVVYRRYVGGGGGARWPTLAFLLVESLSALAFTLAWKLAPPEPRGVRAGLLAACAALAV
TAVAAFQALVPQARVPELWGVPGMPWVPAASVEFLNVEFLLGSLDRPSYVRFAIFSAAALLVYVLYSVHASYDAEES
GRLDVDGGGGKVQDEACTVV

>Spb-CAT7.2 (Sb08g003530)
MSRVRARSGADMARALRWWDLVGLGLGGMVGAGVEVTTGRAARLHAGPGVVVSYATAGLCALLSAFCYTEFAVDL
PVAGGAFSYLRVTFGELAAFLTGANLIMEYVEFSNAAVARSFTAYLGTAVGVDAPSQWRITVHGLPDGENQVDLLA
VAVILLITVCICYSTKESSVVNMVLTAVHVAFILFIIGMGFRHGDARNLTRPADPSRSPGGFFPHGAVGVENGAA
MVYLSYIGYDAVSTMAEEVQRPARDIPVGVSGSVVVVTVLYCLMAASMSMLLPYDAIDPEAPFSGAFKGRERCAW
VSNVIGAGASLGILTSLMVAMLGQARYLCVIGRSGVMPAWLARVNPRTATPVNASAFLGVFTAALALFTELDILL
NLVCIGTLEFVEFYMVANAVVYRRYVGGGGARWPTLAFLLVEFSLSALAFTLAWKLAPPERRGVRAGLLAACAALAVT
AVAAFQALVPQARVPELWGVPGMPWVPAASVELNVEFLLGSLDRPSYVRFAIFSAAALLVYVLYSVHASYDAEESG
RLDVDGGGGGKVQDEACTVV

>Sb-CAT8 (Sbl10g021160)
MTSAAVRGEPAAGHRRYWRWSKADFFPEPSFQSWRAYGGALLSTGPRLRDRVTSRSSEAVEAGTLLAQSENPLRR
CLSWVDLAFLGFGSVVGSGVEVLTGQEARFDAGPATIPLAYAAAGEFSALLSSFCYAELATEIPSAGGSESYLRVEL
GDLAAFIAAGNILLEAVVGAAGLGRSWTSYLAALIGRDSDALRIHVPALADGENLLDPIAVVVLCTTSALAVSGA
RLTSTINSVASVVGIAIVAFVLAAGFSHFEPANLAPSFFPFGAAGVEFRAAAVVYWSYTGEFDMVATMAEETKNPGR
DVPLGLISSMSAITLVYCAMSLALVGMQRYSDIDANAAYSVAFAAAGMKWARY IVALGALKGMTSGLLVGALGQA
RYTTQIARTHMIPPYFALVHPRTGTPIYATIAVTLGAACVALFSSLDVLASVSSISTLFIFALVAVALLVRRYYV
AGTTSPAQARTFLAFLALIVLSSIGMSVYYSSGYAARWPGYVVFGALWAAGTAGLALFAKQQORAPKVYGAPLMPW
LPAMSVATNLFLMGSLGSLAYMRFGICTAAMLVYYVLFGVHATYDMVHAEGQTTSAADAATDGVEQRKIMPV

>Sb-CAT9.1 (Sb04g033040)
MTQEPTSLRSIWARTPRTRRPKSRRHOQLPISSDAMEEAHGHRPSSTAGRPFLSGLCAAALRRKPLGAHGSAAAAA
TGEGLVRQLGVLELVLLGIGASIGAGIFVVTGTVARDAGPGVTISFVLAGAACVLNALCYAELASREFPAVVGGAY
LYTYAAFNEITAFLVFTQLMVDYHIGAASTARSLASYFIQFLELIPFLKGQIPSWIGHGEEFFGGVISINILAPI
LLITILTAILCRGVKESSAVNTFMTTLKIIIVIVVVFAGVFEVDVSNWSPEMPNGFKSVVTGATVVEFAYVGEDAV
ANSAEEAKRPORDLPIGILGSLLACVLLYVAVCLVITGMVPYTLLGEDAPLAEAFAAKGLKFITVLISIGAVAGL
TTTLLVGLYVQSRLYLGLGRDGLLPSVFAKVHPTRHTPLOSQIWVGCVAAVMAGLENVSMLSHILSVGTLTGYSV
VSACVVTLRWNDKGTSRRSLGSMSIWQEGVLCLVIVALCGFIVGICYRENYATIAFMVVAFVIAVAASFALQFRQOV
YVDPPGEFSCPGVPLLPIISVFFNMVLFAQLHEEAWYRFVILSLIALGVYAGYGQYNAVPSSSENSTIGYHGIPTE
AP

>Spb-CAT9.2 (Sb04g033020)
MEEANDHRSSSTAGRPFLSGEFCAAALRRKPLGAHGSAAATGEGLVRQLGAVELVLLGIGASIGAGIFVVTGTVAR
DAGPGVTISEVVAGAACVLNALCYAELASRFPAVVGGAYLYTYAALNEITAFLVEFTQLMVDYHISAASIARSLAS
YFIQFLELIPFLKGQIPSWIGHGEEFFGGVISINILAPILLIILTAILCCGVKESSAVNTFMTTLKIIIVIVVVE
AGVFEVDVSNWSPEFMPNGEFKSVVTGATVVEFAYVGFDAVANSAEEAKRPOQRDLPIGILGSLLACVLLYVAVCLVI
TGMVPYTLLGEDAPLAEAFAAKGLKEVTVLISIGAVAGLTTTLLIGLYVQSRLYLGLGRDGLLPSVFAKVHPTRH
TPLOSQIWVGCLAAVLAGLENVSMLSHILSVGTLTGYSVVSACVITLRWNDKGTSRRSLGSMSIWQEGVLCLVIV
ALCGFIVGLCYRFNYATIAFMVVAEFVIAVAASFALQFRQVYVDPPGEFSCPGVPLLPIISVFEFNMVLFAQLHEEAWY
REVILGLIALGEFYAGYGQYNALPSSSEHSTIGYHGIPSEAP

>SbCAT10 (Sb06g024120)
MALRDVLLSIAQTPHRLRRRALVTWTPAQELNEVRDRSGPRMKRRLEWYDLVGLGVGGMLGAGVEVTTGRVARDT
AGPAVEVSYVIAGVSALLSSFCYAEFSVRVPVAGGAFSYLRVTFGEFVGEFFGGANILMEYVLSNAAVARSEFTDYL
ASTFGVTEHNAWRIVVDGIADGYNALDVPAVGLILLITVCLCYSTKESSMLNMVLTVFHLLEFFAFIIAAGLWNGS
ARNLVRPHGLAPYGVAGVLDGAAIVYFSYIGYDSACTMAEEIREPSRALPVGIAGSVLVVSALYCLMSVALCVML
PYTEVTMHAYAGGVARSRSRPVARSISEAAPFSSAFREKVGWRWASSVVGAGASIGIVASLLVAMLGQARYLCVI
ARARLVPLWEFAKVHPSTGTPMNATIFLALALFTELQIVFEMISIGTLLVEYLVANALIYHRYVKIGTNRPLHVLL
FLLLLTLSSLGFSLSRKIDEWCRWGMALEFGAISIAITTIFHCTARQDITGPPLEWSVPLMPWPAAASVELNVFELI
TTLKVRSFQREFGIWSLVIIVEFYVCYGVHSTYSAEENEIVNAMIHHANLDIS



>Vv-CAT1.1 (GSVIVP00028403001)
MGVEPSEGVRRRGCSCSKDDFLPEESFKTWGNYGRALAETPARLKDRLLTRSLDTTEMNEIKARSAHEMKKTLTW
WDLMWEGIGAVIGAGIFVLTGIQARDVAGPAVVLSYVVSGISAMLSVFCYTEFAVEIPVAGGSFAYLRVELGDEM
AFTIAAGNILLEYVIGGAAVARSWTSYFATLCNHKPEDFRIIAHSLKEDYNQLDPIAVGVITIICLLAVESTKGSS
RENYIASIFHVIVILFIIIAGLCKADTSNYTPFAPNGVRGIFKSSAVLFFAYIGFDAVSTMAEETKNPGRDIPIG
LVGSMSITTLAYCLLAVTLCLMQKYTDIDKDAPFSVAFEAVGWNWAKYIVAAGALKGMTTVLLVSAVGQARYLTH
IARTHMMPPWLAHVNSRTGTPVNATIVMLVATAITIAFFTDLGILSNLLSISTLFIFMLVAVGLLVRRYYVSNPKL
WGVPLVPWLPSASIAINIFLLGSIDKASFERFGIWTAVLMVYYFFFGLHASYDTAKESAKVTHETTQYKKVEEGA
VIPSVDSSTGVNASNASTNP

>Vv-CAT1.2 (GSVIVP00028405001)
MGNTSEGGGVARKRGCGWTKEDFLPEESFOSWGTYVKALGNTTARLKDRVLTRSLDEVELHAVRDRSKNEMKKTL
NWWDLLWEGIGAVMGSGIFVLTGEAANEYAGPAVVLSYFISGVSAILSVLCYTEFAVELPVAGGSFAYLRVELGD
FVAYVAAGNILFEYVVAGAGVARSWTSYFATLCNHDPNDFREYASSLAEGYNRLDPIAVAVSIVVCVLASLSMKG
SSRENSIASIVHMVIIAFMLVAGLTKADSANFKDFAPFGLRGILKASSMLEFFAYVGEFDGTTTLGEEIKKPARDIP
IGLIGSMSLVMIVYCLLAATLVLMQPYAQIDVDAPYSVAFSAVGMDWAKY IVAFGALKGMTTVLLANIIGQARYF
THIGRTHMAPPFLATINKKTGTPVNATVEMTIANSVIAFFTSLDVLANLLSISTLFIFSLVALALLVRRYYQGRK
PKIWGAPIVPWLPSASIAINVFILGSMDGSSFARFAVWTGILLVYYLEFVGLHASYDAAKIVAYRV

>Vv-CAT2 (GSVIVP00003854001)
MGVGGDFDSQKRGSRGFKGLMRRKLVDSARKEVDGGHKLAKELSVTHLIAIGVGSTIGAGVYILVGTVAREHSGP
ALTISFLIAGIAAALSAFCYAELSSRCPSAGSAYHYSYICVGESVAWLIGWALILEYTVGGSAVARGISPNLALL
FGGGDLPAFIARQYIPALDIVVDPCAAILVFIVTGLLCVGIKESTVAQAIVTTGNVCAMMEVVIAGGYLGFKTGW
AGYELPTGYFPEFGVDGMLAGSATVEFFAYIGFDSVASTAEEVKNPOQRDLPLGIGAALSISCILYMLVSVVIVGLVP
YYSMDPDTPISTAFASHGMKWAAYIITIGAVTALCSTLMGSLLPQPRILMAMARDGLLPSFEFSDLNRRTQVPVKA
TIVIGIGAATLAFFMDVSQLAGMVSVGTLLAFTMVACSVLILRYVPPDEVPLTPSHQESIDTVSLOQHSSSNQKID
EENSKVCAGPSNEITRPLIAKEGASADPVVVKNVVLDRYIIDENMRRKIAGWTIMLTCVGVVLLTSAASYVNLPS
FPRYMFCGIGGALLLSGLIVLTCIDQODDARHNFGHSGGFICPFVPLLPIACILINVYLLVNLGSATWTRVSIWLG
IGVLVYGFYGRRHSSLONAVYVPAADVDEIYGSSSDCLA

>Vv-CAT4 (GSVIVP00003852001)
MGALVNMOKGGGDGCRRAFSRGLTSLIRRKPVDSVHTRSETRGLARRLSLVDLIAIGVGSTIGAGVYILVGTVAR
ENTGPALTISFLVAGIAAALSAFCYAELACRCPSAGSAYHYSYICVGEGIAWLIGWALILEYTIGGSAVARGISP
NLALFFGGEDKLPAFLVRYTISWLGIVVDPCAAILVFIVTGLLCVGIKESTLAQTIVTVVNVCVMVEFIIIAGGYL
GFKTGWVGYELQGGYFPFGANGMLSGSAIVFFSYIGEFDSVTSTAEEVKNPOQKDLPLGIGLALAICCILYMLVSVV
IVGLVPFYELNADTPISSAFSSYGMKWAAYTVTTGAVTALVATLMGSILPQPRILMAMARDGLLPSFEFSDINKHT
HVPVKSTILTGIFAATLAFFMDVSQLAGMVSVGTLLAFTTVAISVLILRYVPPEEVPLVSSLOQEPLDSVTSQFHH
DTODIGTETSKNLLGSCEDDRQPLLGEEESLIGYPLNKKELAQDVONEQKRRKIAAWSITLLCIGVLVLTSAASA
EKFWSIPRFMLCGVGIALLLCGLTVLTCIEQDDARHSFGHTGGFVCPEVPFLPAACILINTYLLINLGAGTWIRV
SVWLVVGALIYVFYGRTHSSLVDADAAHEPRTQAEEISATSSEDVA

>Vv-CAT5 (GSVIVP00030103001)
MGSMGEVGDEIQPRGYWRWSKQDFLPEESFKNWASYRSALSQTCFREFKDRLTSRSEDATIEIGEMRKQSENDMKRC
LTWWDLTWFGFGSVIGAGIFVLTGQEAHDHAGPAIVLSYVASGVSALLSVECYTEFAVEIPVAGGSFAYLRIELG
DFAAFITAGNILLESIVGSAGVARAWTSYFTTLLNRPTNSLRIHTNLTKGYNLLDPIAVAVLATAATLAMISTRK
TSVENWIASAINTVVILEFVIIAGFANADPSNLTPFLPYGAKGIFQAAAIVYFAYGGFDNIATMAEETKNPSRDIP
LGLLGSMSIITVIYCLMALALSMMODYRDIDRQAAYSLAFQSVGMKWAKYLVALGALKGMTTVLLVGALGQARYV
THIARAHMIPPWEFALVHPKTGTPINATLLIVISSALIAFFSSLDVLASLLSVSTLEVEFMMMAVALLVRRYYVTGV
TPRINLLKLVIFLLIIVASSMGTSAYWGLNPNGWVGYAITIPLWVLGTAGISVELPQORTPKVWGVPLVPWLPSL
SIATNLFLMGSLESKAFIRFGVCTVLMLVYYVEFFGLHATYDVAHQQOQKPESLKENDGDMGKTGP

>Vv-CAT6 (GSVIVP00010722001)
MAEEISNPSKSLPVGIMGSVEFIVSGLYCLMSFALCMMLPYNQIPEKASFATIAFQRMGWKWASNIVGAGASLGIVA
SLLVAMLGQARYLCVIGRARLVPLWLAKVHPSTGTPLNATLFLGAFTASIALFTELEIVVDMVNLCTLLVEYLVA
NALIYRRYVITVNNPPFHTLLFLSLLSCSSIAFSLSWKLKOWWGLPLFGGIMIIITACFHYFAPYPNQPSKWSVP
FMPWPAAMSIFLNVEFLMTTLKKLSLORFGVWSCLIILEFYVLYGVHSTYRAEEMGMDAGGVNPNSSAQQTKLDIQL
L



>Vv-CAT7 (GSVIVP00013821001)
MDTHGSSSEFSSFTAYARALAQTPSRLARRACSVSTSFEEMSRVRARSGSDMOQRNLRWEDLVGEFGLGGMVGAGVEV
TTGRASRLYAGPAVVLSYATAGICALLSAFCYTEFAVDMPVAGGAFSYLRVTFGEFAAFLTGANLVMDYVLSNAA
VARSFTAYLGTAIGFPTTKWREFTVSGLPKGEFNEIDLVAVAVVLIITLIICYSTRESSVVNMVLTAMHILEFTIAFVI
VVGEFWRGDWKNEFTEPADPRRHQGGFFPFGASGVENGAAMVYLSYIGYDAVSTLAEEVRNPVKDIPIGVSGSVMLV
TILYCLMAASMSKLLPYDAIDPEAPFSAAFRGQSNGWKWVSNVIGAGASFGILTSLMVAMLGQARYMCVIGRSKV
VPSWEARVHHKTCTPVNASAFLGIFTAATAVEFTDLNVLLNLVSIGTLEVEYMVANAVIYRRYVSVGATNPWPTLS
FLVSFSLTSIIFTLIWHFAAPGHPKEVMLGACTVVAVAILOMFHCMVPQVRKPEHWGVPLMPWIPSISIFLNIFL
LGSLDRPSYVRFGYFSALAVLVYVLYSVHASFDAQEDGYYIQKNAEIPKDSEASVDAITMV

>Vv-CAT8.1 (GSVIVP00030275001)
MSIRTHILTRYLTHFLPNFFPEESFONLASYKTALSHTCFRLKDRLLNRSSVANEMLLEFQESENAMKKCLTWWDL
VWMSEFGSVVGSGIFVITGQETRYDAGPAITILSYAVSGEFSALLSVLCYTEFAVEIPVAGGSEFSYLRVELGDEVAFT
AAGNILLEAIVGAAGLARSWSSYFASMINTDTDFLRIRVSYFADGENLLDPIAAVVLLIADGIAMSGTRRTSILN
WISSVLSFMVILFIIVIGFIRGKTSNLVPFFPYGARGVEFRAAAVVYWSYTGEFDMVATMAEETKNPTRDIPLGLVG
SMSMITVVYCLMALVLSMMQKYNEVDANAAYSVVFEKIGMTWAKYLVSICALKGMTTSMLIGGLGQARYMTQIAR
AHMIPPWFALVHPRTGTPINATLLMAIPGATIALFSSLDVLSSIFSEFSTLLIFMLVAVALLVRRYYVKDTTAKRD
LVKFLACLIVIIGSSIGIAVLWNSNTTEWVGYAVGAFLWFLGTLGMGLLPKQRVTNVWGVPLVPWLPSLSIGMNL
FLIGSLGYQAFLRFFICSAVMLIYYFLVGLHATYDMARQNQOQA

>Vv-CAT8.2 (GSVIVP00009349001)
MASLPGKFAVEIPVAGGSEFSYLRVELGDFVAFLVAGNILLEATVGAAGLARSWSSYFASMINTNADFLRIRVSHL
ANGENLLDPIAAGVLLIADGIAMCGTRGTSILNWISSVISFMVILFIITIIRFIRGKTSNLVPFFPYGARGVEFRAA
AVVYWSYTGFDMVATMAEETKNPTRDIPLGSVGSMTMITVVYCLMALVLSMMEKNNELDVNAAYAVVEFERLGMKR
AKYLVSICALKGMTTSLLIGGLGQARYMTQIARAHMIPPWFALIHPRTGTPINATLLVAIPSATIALFSSLDVLS
SIFSFCTLLIFSLIVVALLVRRYYVKDTTVKRDLVKFLACLEFVIIGSSIGIAVLWNPNKTGWIGYAVAAFIWELR
TLGMALLPKOQRVANVWGVPLVPWLPSLSVAMNLFLVGSLGYQAFLREFVICSAVMLIYYLFIGLHATYDVAQSQEY
VY

>Vv-CAT9 (GSVIVP00019109001)

MSPRGNSNMLPVYKRRRTENIQAGSVMGEGKPTAYLPSSSSSSSYISRFCSSALRTKTLASSSPSDSSIRTLSGD
ALVRRLGLFDLILIGVGASIGAGIFVVTGTVARDAGPGVTISFILAGASCVLNALCYAELASREFPAVVGGAYLYT
YTAFNELTAFLVFAQLMLDYHIGAASIARSLASYVVAVLELFPFFKENIPSWIGHGGEEFLGGALSINILAPILL
VLLTIILCRGVGESSAVNCFMTVTKVVIVLEVIIVGAFKVDVSNWSPFAPNGFEAILTGATVVFFAYVGEFDAVAN
SAEESKRPQRDLPIAIMGSLLVCVVLYIGVCLVITGMVPYKLLGEDAPLAEAFTSKGLKYVSILISIGAVAGLTT
TLLVGLYVQSRLYLGLGRDGLLPSLFARVHPKAHTPVHSQIWVGIVASILAGLFNIHALSHILSVGSLTGYSVVA
ACVVTLRWNDKTASQVSTRWTSTWQEGVIYLIITIAGCGEFSAGLFYRVGASFFCLLVAAVIAVLASIALYSRQVYM
NPPGEFSCPGVPIVPAVCIFEFNIFLFAQLHYEAWVREVILSLISIGIYAFYGQYHADPLSSNETIIYHRAPIEEGQ



