
Appendix A The protein sequences of VvSCPL genes in Vitis Vinifera (TXT). 

 

>VvSCPL1 

MMQGKSQKMNIQGYTVGNPITNHFSDFNSRIAYTHQVGILSYELYEVIIPLTHSGLILNRI 

>VvSCPL2 

MLVDTATLPIPISHNSTSLLFLLLHGKPLLSLVEREQGTRRNWLACLIRKQTELLNLLRKAKMQGNSGIDTSLFEVNEIE

SEAESYKILPQKGMKEKDRIERLPGQPHVGFSQYGGYVTIDESKGEALYYYFVEAPTSKEYLPLLLWLNGGPGCSSLGAG

AMAELGPFRVHSDGKTLYRNRFAWNKAANVLFLETPSGVGFSYSNISYNYRGDRKTAGANYAFLVNWLERFPEYKKRDFY

IAGESYAGHFVPQLAHVILHHNKKANRTIINLKGITIGNAAIHDETDWLGMYQYFGSHALVSPRTTRQIEKHCDFSPGVT

NQNKECNAAFEEVDPNIANIGIYNIYGPVCLDTNLTAKPKKVTPLQFDPCSYDYVHAYLNRPDVQEAFHANVTKLKYDWE

ICNNVVYNWTDSAWSIITLLHEFMENGLRVWVYSGDVDGRVPVTSTLASLAKMRLTVKTPWHPWFLHGEVGGYTEVYKGD

LTFATVRGAGHQVPSFQPRRALSFIIHFLAGTPLPN 

>VvSCPL3 

MKQIEALDILQKAKLHGNSGIDTNLFEVNEVENGAETESHKIHPQEGLKEKDRIDMLPGQPHVGFSQYGGYVTIDESKGK

ALYYYFAEAPLSKKSLPLLLWLNGGPGCSSLAYGAMQELGPFRVHSEGKTLYRNQYAWNKVANVLFLESPAGVGFSYSNT

TSDYRNGGDRKTAKDNYAFLVNWLERFPEYKKRDFYISGESYAGHYVPQLAHTILHHNKKADGPIINLKGIIIGNAVIND

ETDELGMYQYFGSHALVSEKTIRQMEKHCNFSPGAASQSKECTKASDEVDDNIDVIDIYNIYAPLCFNTNLTVKPKKVTP

EFDPCSDYYVYAYLNRADVQKALHANVTKLKYDWEPCSDVIQNWTDSPSTIIPLLHEFMENGLRVWVFSGDTDGRVPVTS

TMASIDTMKLSVKTPWHPWFVAGEVGGYTEVYKGDLTFATVRGAGHQVPSFRPKRALSLISHFLSGTPLPRLFFLFIFSS

FVEQSHGRVRKQTELLKLLQKAKMQGNSGIDTSLFEVNEIKSEAESYKILPQKGMKEKDRIERLPGQPHVGFSQYGGYVT

IDESKGEAFYYYFVEAPTSRESLPLLLWFNGGPGCSSLAYGAMQELGPFRVHSDGKTLYRNQYAWNKVANVLFLESPAGV

GFSYSNTTSDNQSGGDRKTANENYAFLVNWLERFPEYKKRDFYISGESYAGHYVPQLAHTILHHNKKANGPIINLKGIII

GNAVIDDEADDIGRYQYLGSHALVSEKTIHQMEKHCNFSPGATSQSKECTEAVDEVHSNIDVIDIYNIYSPLCFNTILTA

KPKKVTPEFDPCSDYYVSAYLNRADVQKALHANVTKLKYEWRPCSDIDKNWTDSPLTIIPLLREFMANGLRVWVFSGDTD

GDVPVTSTMASIGKMRLSVKTPWHPWFVAGEVGGYTEVYKGDLTFATVRGAGHQVPSFRPKRALSLIVHFLSGTPLPKPS

SKH 

>VvSCPL4 

MIVPFIILFIITTPFQKLFQGYLLGNPATDSQFDNNPKIRFAHCIALISDELYEAIGVTAGNNRDMEKVQQGLTLHKRYP

NYCRL 

>VvSCPL5 

MLFSFVLTEAAPQTALVTKLPGFNGTFPSKHYSGYVTIDENHGKKLFYYMVVSENNPSEDPVVLWLNGGPGCSSFDGFVY

EHGPFNFEARTQGDLPQLHLNPYSWSKLSNIIYLDSPAGVGFSYSENLTDYRTGDLKTASDSHAFILKWFELYPEFLSNP

FYIAGESYAGVYVPTLAYEVVKGIKGGIKPILNFKGYMVGNGVTDEEFDGNALVPFAHGMGLISDELFQDISNLCQGNYY

NSLDENCESKLSKVDKDIEGLNIYDILEPCYHEKSPETSLGNIRLPSSFQKLGETDRPFAVRKRMFGRAWPLRAPVREGL

VPTWPQLLNSGSVPCTDDEVATSWLNNKAVREAIHAALESVAGKWELCTDRILYHHDAGSMIKYHKNLTSNGYRALIFSG

DHDMCVPYTGSQAWTRSVGYKVVDEWRPWFFDEQVAGYVQGYENNLTFLTVKGSGHTVPEYKPREALAFYSRWLTGRPI 

>VvSCPL6 

MSSLRWKAMAIAVTLLLLCFSREVESSLSLSDKILELPGQPQVGFQQYSGYVAVDEKQQRALFYYFAEAETDPAIKPLVL

WLNGGPGCSSLGVGAFSENGPFRPSGELLVRNEYSWNREANMLYLETPIGVGFSYSTDSSSYAAVNDKITARDNLVFLQK

WLLKFPQYKNRDLFITGESYAGHYVPQLAELMLQFNKKEKLFNLKGIALGNPVLEFATDLNSRAEFFWSHGLISDSTYKM

FTSFCNYSRYVSEYYRGSVSSICSRVMSQVGRETSRFVDKYDVTLDVCISSVLSQSKVLSPQQVTETIDVCVEDETESYL

NRRDVQKALHARLVGVNKWSVCSNILDYELLDLEIPTISIVGKLIKAGIPVLVYSGDQDSVIPLTGSRTLVHGLAEELGL

NTTVPYRVWFEGKQVGGWTQVYGNILSFATIRGASHEAPFSQPERSLVLFRAFLGGRPLPQAF 

>VvSCPL7 



MTSRVYRESRWRSIGQYKVNLVMLCVMVFLTFLALVSVFSMEPVMADRHSRQWTNDKGLNSLGNEDLVTDLPGQPAVDFR

HYAGYVTVNEENGRALFYWFYEATTQPNEKPLVLWLNGGPGCSSVGYGATQEIGPFIVDTDGHGLKFNPYSWNREANMLF

LESPVGVGFSYSNTTSDYEKLGDDFTANDNYAFLHKWFLKFPSYRKRIFYIAGESYAGKYVPELAEVIYDKNKDPSLFID

LRGILLGNPETCDADDWRGLVDYAWSHAVVSDETHKIIRENCDFYSEDPWSNDNCSDAVGEVLDQYKRIDIYSLYTSVCT

KTSKRSDDNSMQVLFKRTSRMMPRIMGGYDPCLDDYAKAFYNRADVQKALHVSDGHRVKNWSICNADIFGNWSQSQPSVL

PIYRKLIAGGLRIWVYSGDTDGRVPVLSTRYCLSTLKLPITRAWRPWYHQQQVSGWFQEYKGLTFATFRGAGHAVPVFKP

SESLAFFSAFLQGESPPCQSQ 

>VvSCPL8 

MDSLTWKTIPMVSVVFQLCFLLKAHPSLSHPDKIIQLPGQPQVGFQQFSGYVSLDDKKQRALFYYFVEAESDPASKPLVL

WLNGGPGCSSLGVGAFSENGPFRPNGEFLLRNEYSWNREANMLYLETPVGVGFSYSSDTPYVTVDDKITARDNLAFLQRW

FLKFPQYKHRDLFITGESYAGHYVPQLAELMIRFNKKEKLFNLKGIALGNPVLEFATDLNSRAEYFWSHGLISDSTYRLF

TSACNYSRYVSEYYRDSVSSVCSRVMAQVSRETSKFVDKYDVTLDVCLSSVLSQSKVISPQQVAETIDVCIDDKTVNYLN

RKDVQKALHARLVGIRSWTVCSDILDYELLNLEIPTISIVGSLIKAGIPVLVYSGDQDSVIPLTGSRTLVHNLAKELGLN

TTVPYRVWFEGKQVGGWTRVYGNILSFATIRGASHEAPFSQPERSLVLFKSFLEARPLPEFF 

>VvSCPL9 

MRRPAQAQYFQAVQKLRTFYFFSTCKRKALPARPMAMLCSIFRQFLFINLVLQVSSVVAASHSPVKFLPGFEGPLPFELE

TGYVGVGESEEVQLFYYFVKSENNPTEDPLLLWLTGGPGCSAFSALFYEIGPLYFESVPYHGSLPTLELNPHSWTQVSNI

IFLDAPVGTGFSYATTSRASHSGDFQATHQAHEFLRKWLIDHPEFLSNPVYVGGDSYSGITVPVVVQHISNGNEDDTEPF

INLKGYLLGNPVTEQGTETTAQFRFAHGMALISDELYESLKTSCGDEYPFKYPINIQCIKDVQAFYKCISGIQFGQILEP

VCGFGSLKPEDIFLSGRRYLIGKLRERRPEPSLSAFECRTDGYILAPYWANNATVQEALHIRKNTIREWQRCAMGLSYTP

EIESSFEYHVTLSKKGYRSLIYSGDHDMIVPFFSTQAWIRSLNYSIVDDWRSWMVEGQVGGYTRTYSNQMTFATVKGGGH

TAPEYRPKECFGMYKRWVSGQPLQ 

>VvSCPL10 

MIMNWGKISLKVVVSEKMANIALNIWFSLCCLVGLVQCCGGRGFNPIGKLIREGLSKGRLSDEWTWTSFPLNTTSKFPLD

GLKESHKIESLPGQPNGVDFDQFSGYVTVDSLAGRALFYYFVESPQNSTTKPLVLWLNGGPGCSSFGIGAMMELGPFRVN

KDGETLYLNKHAWNKEANIIFLESPAGVGFSYSDTASDYNSSGDYRTASDSYIFLLSWLEIFPEYKTRDFFIAGEGYAGH

YVPQLAQTILLFNSIPDLPIINLRGIAMGNPYVDRETAFKGIVDYYWSHALISDEIYMELILNCNVSSEESASEECIAWL

LQADNAMGNINVYDIYAPLCNSSADSNSVSAFDPCSGNYIHAYLNIPQVQEALHANVTGLPCPWEFCRQCHPTKCNIYSS

NYAAQHSGADEQRNTSVDIQARDLNQNEFEVLWILTKSNLICSGDTDGVVPVTSSRYFIKKLGTLVRTPWHPWYTHGEVG

GYAVEYQNLTFVTVRGSGHFVPSYQPARSLQLFCSFLNGTLGASLPRPNMKVAPLTWLLPLLLCYQLALLLPYSGATETE

NLYRLINSRRSANPPRSELWDELDGRDGNASPLYIGPQDGLMQDDKIESLPGQPEGVNFDQYAGYVTVDPKAGRALFYYF

VESPEDSSTKPLVLWLNGGPGCSSLGYGAMEELGPFRVNPDGKTLFRNEYAWNNVSNVIFLESPAGVGFSYSNTSSDYVN

VGDKKTAEDSYTFLINWLERFPQYKTRDFFITGESYSGHYVPQLAYTILSNNNKTNQTVINLKGIAIGNAWIDDNTSLKG

IYDYIWTHALSSDESNAGIQKYCDFTTGNFSTKCLDYTYQAEGEVGNIDIYNIYAPLCHSSGPTSRSVGSVNDFDPCSDY

YVESYLNLAEVQKALHARNTTWGACSGVGWTDSPTTILPTIKQLMASGISVWIYSGDTDGRVPVTSSRYSINTFKLPVKT

AWRPWYYNKEVGGYVVEYKGVVFATVRGAGHLVPSYQPGRALTMIASFLQGTLPPPS 

>VvSCPL11 

MGRWWFWALFGVVLVLSVNGYPEEDLVVRLPGQPEVGFRQFAGYVDVDVKAGRSLFYYFVEAEDDPDTKALTLWLNGGPG

CSSMGGGAFTELGPFFPSGDGRGLRRNSKSWNKASNLLFVESPAGVGWSYSNTTSDYTCGDASTARDMRVFMMKWLEKFP

AFKSRALFLTGESYAGHYIPQLAVALLDYNSHSTGFKFNLKGVAIGNPLLRLDRDSAATYEFFWSHGMISDEIGLTITKE

CDFDDYVYASPHNVSFSCNQALSEANSIVGEYINNYDVILDVCYPAIVEQELRLRRMATKMSVGIDVCMTYERSFYFNLP

EVQKALHANRTGLNYRWTMCSGVLNYSETDGNIDILPLLKRIVQNSIPVWVFSGDQDSVVPLLGSRTLIRELAQEMKFKI

TVPFGAWFHKGQVGGWATEYGNLLTFATVRGAAHMVPYAQPSRALHLFSSFVRGRRLPNTTRPSIDDQ 

>VvSCPL12 



MASGFILEVISLFLFFLYFKSFAELITSLPGQPANVSFKQYAGYIVTDARHGRALFYYFVEAKTADPLSRPLTLWFNGGP

GCSSLGFGAFMENGPFQPGENGILVKNKHSWNLESNMLYVESPIGVGFSYSNTSSDYFWNDTRTAEDNLRFVINWLEEFP

NYKDSELFLTGESYAGHYIPQLAALIVEYNQKPNIRPIKLKSIALGNPLLDLDISVLAADYLWAHGAISDHTLMLEKTVC

NYSKFLREYIHGQLSEGCNNVYNRVVNEIGNDVRQDDLLLPICLSSNSAQQFKLKGQRGTIHAAIARRTRETIPDPCLSD

RILTYLNNPQVQKALHANTTHLPYHWGFCAGPLEYQIDNLDMNLIPLIEHLIKEGIPILLFSGDQDAIIPLTQTRIIANN

VAKDLKLVPFTEYGTWYDKKQVGGWTQSFGGLREGKNVTLLTFATVRGAAHEVPFTSPSQALTMFKSFLSGSPLPRPHE 

>VvSCPL13 

MIKETLLLINLHASSNSNIKDQYFINKDVVYIYIYKALFSRTRKVQVKSSVFQQEPFPYNTIKVTLILYLVMALGFILEA

ISFFLFQLYSKSFAELITALPGQPANVSFKQYSGYIATDDQHGRALFYYFVEAETAHPLSRPLTLWLNGGPGCSSLGFGA

FMENGPFQPGENGILVKNKHSWNIESNMLYVESPIGVGFSYSNTSSNYFWNDTRTAEDNLRFIVNWFEEFPYYKDSELFL

TGESYAGHYIPQLAALLVEYNKRPNIRPIKLKAIALGNPLLDLDISVLAGDYLWSHGAISDDTLLLEKTVCNDSKYLREY

YHGQLSKECKDVFNRVLDEISGDVEKGDLLMPKCLSSNSAQQFRLKGLQGKIYAEIDRRTRGTIPDPCLPDRIFTYLNNP

QVQKALHANTTHLPYYWDFCSGPLVYQVDNLDMDLLPLIAYLLEQNIRILLYSGDQDAKVPLTQTRLITNNLAKDLKLVP

FTKYGTWYDKEQVGGWSQSFGRLRDGMNLTLLTFATVRGAAHEVPFTSPSQALTLFKSFLSGSPPPRLHE 

>VvSCPL14 

MWCYRIKSRNIDLLVGGYILFLLSLNYLKLNQGKHLRIVMAMESITSNLIKLLLLLLLYFLPCFHAKSPPTSTLPLPTKS

GYLPVNPTTNSAMFYTFYDAQNPISPLTQTPLVIWLQGGPGCSSMIGNFLELGPWRLNCDKHLQLEPNLGAWNRIFGLLF

LDNPIGTGFSIASSPKEIPTDQYSVAKHLFFAIRSFIELDPLFKSRSIYITGESYAGKYVPAIGYYILKKNAQLQVATHA

ASAYFSGLINGKQKTQLEKAQLEAVNHVVVSGAGHLVPADQSVNSQIMIEDWVLERGLFANEQEANPSSSSTGNETKNLS

ERAQFEVIRLTEGNWREATNPRYRAMYSQAMIEVWVLERGLFANEQESNYSCFLFCFFGTSSCMTNQ 

>VvSCPL15 

MESTTSNLIKLLLLLLYFLPCFHTKSPPASTLPLPTKSGYLPVNPTTNSAMFYTFYEAQNPISPLTQTPLVIWLQGGPGC

SSMIGNFLELGPWRLNRDKHLQLEPNLGAWNRIFGLLFLDNPVGTGFSVASSPKEIPTDQYSVAKHLFFAIRSFIELDPL

FKSRSIYITGESYAGKYVPAIGYHILKKNSRLPESQRVNLRGVAIGNGLTDPVRQVATHAATTLYDLTRKVPYELELVGD

HVVVSGAGHLVPADQPVNSQIMIEDWVLERGLFGNEQERNQ 

>VvSCPL16 

MVSMASSLCNLLIFCLVLQAMAAAAAASVAGAEELQQEKDRVKDLPGQPAVEFRHYAGYVKLRPQDEKALFYWFFEAQGG

VLEKPLVLWLNGGPGCSSIAYGAAQELGPFLVRSNGTQLILNDFSWNKVANILFLEAPVGVGFSYTNKSTDLLKLGDRIT

AEDSHAFLVQWFKRFPSFKSHDFYITGESYAGHYVPQLAELIYERNRKSTKDSYINLKGFMIGNAVINDETDDMGLIEFA

WSHAIISDQLYHGIIKECDFIRDNPTNLCSNHIKGLLEAYSDIDMYSIYTPVCLSSSKETYRKFVTAPRLFTQHDLWHQL

PSGYDPCTEDYAEKYFNREDVQKALHANVTKLPYPYTPCSNVIRKWNDSAETMLPTIQKLLKAGLRIWVYCGDTDGRVPV

TSTRYSINKMGLRIQKGWRAWFHRKQVAGWVVTYEGGLTLATVRGAGHQVPILAPAQSLALFSHFLSAANLPSSRAQ 

>VvSCPL17 

MASSLCNWLIFCLVLQAMTAAASVAGAEELQQEKDRVKDLPGQPAVEFRHYAGYVKLRPQDEKALFYWFFEAQGGVLEKP

LVLWLNGGPGCSSIAYGAAQELGPFLVRSNGTKLILNDFSWNKVANILFLEAPVGVGFSYTNKSSDLLKLGDRITAEDSH

AFLVQWFKRFPSLKTHDFYITGESYAGHYVPQLAELIYERNKRSSKDFYINLKGFMIGNAVINDETDDMGLIEFAWSHAI

ISDQIYHGIMKNCDFKSGNLTNLCIKYVEGFFEAYLDIDVYSIYTPVCLSSSKETYRKLVTAPRLFAQHDLWHQLPSGYD

PCTEDYAEKYFNREDVQKALHANVTKLPYPYTTCSKVIRRWNDSPDTVLPTIQKLLKAGLRIWVYSGDTDGRVPVTSTRY

SINKMGLRIQQKWRAWFDRKQVAGWVVTYEGGLTLATVRGAGHQVPILAPSQSLALFSHFLSDATLPSSRAQ 

>VvSCPL18 

MENLVFLSLLLLVLLSPFSSANDILGFSSNPKFPKSQAEKLIRELNLFPKDAEPVNAVGRESPKSLVETRLRFPGIDYSD

ASVSVEDLGHHAGYYKIKHSSAARMFYLFFESRDNRKDPVVIWLTGGPGCSSELAVFYENGPFTIAKNLSLLWNEFGWDK

VSNLLYVDQPIGTGFSYSSDKHDIRHNEEGVSNDLYDFLQAFFEEHPQFADNDFYITGESYAGHYIPAFAARVHRGNKAK

EGIHIKLKGFAIGNGLTDPQIQYKAYTDYALDMGIIQKPDYDRINKVLPVCEMAIRLCGTDGTISCMASYFVCNTIFSSI



MAIAGDANYYDIRKKCEGSLCYDFSNMERFLNQRSVRDALGVGDIDFVSCSPTVYQAMLMDWMRNLEVGIPALLEDEVKL

LVYAGEYDLICNWLGNSRWVHAMKWSGQKDFQASLEIPFEVRDSHAGLVKSYGPLTFLKVHDAGHMVPMDQPEASLEMLK

RWMEGKLVEGQDESEEPEKLVAQM 

>VvSCPL19 

MDWEGESTKKLVERRLRFPGIDYSDASVKDLSQHAGYYKLRHSLAARMFYLFFESRDSRKDPVVIWLTGGPGCGSELALF

YENGPFTIAANMSLMWNDWGWDKISNLLYVDQPIGTGFSYSSDLRDIRHNEEAISNDLFDFLQAFFEEHPLFTNNDFYIA

GESYAGHYIPALAARIHRGNKAKGGIHINLKGFAIGNGLTNPQIQYKAYTDYALEMGMIEKTDYDRINKVLPVCEMAIKL

CGTDGTISCMASYFVCNSIFSKIMALSGDTNYYDIRKTCEGSLCYDFSNMEKFLNQKPVRAALGVGDIEFVPCSPAVYQA

LLMDWMRNLEVGIPDLLEDGIKLLVYAGEYDLICNWLGNSRWVHAMEWGGQLEFQAAPEVPFVIGDSKAGLMKIHGPLTF

LKVHDAGHMVPMDQPRVALEMLKRWFENKLPENTPAESKEPEKRVAQM 

>VvSCPL20 

MLPFSKMSLVSMGGRECHPSFSSLFFCVLGFFILLVSSGATAGNREDQVRDRIVKLPGEPPNVGFSQYSGYITVDPRAGR

ALFYWLIEAPKSRGPASRPLILWLNGGPGCSSVAYGASEEVGPFRVRPDGKTLHLNPYAWNAEANLLFLDSPAGVGFSYS

NTSSDLPNVGDKRTAKDAYKFLINWLQRFPQYKHRPFYIAGESYAGHYIPELSQIIVQRNKGMKNPAINFKGFLLGNPLI

DDYYDNKGTHEFWWSHGLISDSTYEALKEACANDTFLFPKDKCNNALTGAYKEFGDIDPYNIYSGPCREVATLGNNSKLP

LPWTFRGNDECIVRYTRKYMNRGEVQKAFHANVTHLPYSWATCSSIVRRNWSDSPKSMLPIFKQLISAGIRIWLFSGDTD

AVLPLTATRYSIKALKLKTITNWHAWYDDKQEVGGWSQVYEGLTFTTVRGAGHEVPLGQPRRALILLGHFLNNKPMPAAP

TLFQ 

>VvSCPL21 

MGHYVSAVIFFFFLFVGLCTSSYLEDQERDRITELPGQPKNIGFAQYSGYVTVNKQAGRALFYWLVQSPASRGAESRPLV

LWLNGGPGCSSVAYGAAEEIGPFRIRPDGKTLFINPYAWNNLANLLFLESPAGVGFSYSNTTSDLYTAGDQRTAEDAYTF

LINWFERFPQYKHRDFYIAGESYAGHYVPQLSQIVYRRNKGIQNPVVNFKGFLVGNAVTDDYHDYIGTFEYWWTHGLISD

STYKILRVACDLGSSMHPSSECTKALNLAEAEQGNIDPYSIFTRPCNDTSSLRRNLRGHYPWMSRAYDPCTERYSEVYFN

LPEVQTALHANVTQVSYPWRTCSNIVGIYWADSPLSMLPIYQELIAAGLRIWVFSGDTDAVVPVTATRYSIDALKLPTIT

NWYAWYDNHKVGGWSQVYKGLTFVTVTGAGHEVPLHRPRQAYILFRSFLENKPMPS 

>VvSCPL22 

MLFSFVVFTEAAPKGSLITHLPGFNGIFPSKHYSGYVDIGGEPAKNLFYYFVVSERNPAKDPLVLWLNGGPGCSSFDGFV

YEHGPFNFEAGKTPISLPTLHLNPYSWSKVSSMIYLDSPTGVGFSFSKNTWQYKTGDVQTASDTHEFLLRWFKEFPEFIT

NPFYVSGESYAGVYVPTLSAAIVKGIKSGAKPTINFKGYLVGNGVTDMEFDANALVPFTHGMGLISSEMFEKARDNCGGN

YYSNESKSCIEELNKIYNAISGLNQYDILEPCYHRPTKKGEETGNTTLPLSFKQLGATNRPLPVRTRMFGRAWPFRAPVK

DGILPLWTELIKQNPIPCTDDQVASAWLNDKGVRTAIHAQQKDVIGEWEICTGRLHYSSDSGSMLQYHKNLTAKGYRALI

YSGDHDMCVPFTGSEAWTRSLGYKIMDEWRAWISNDQVAGYTQGYEHGLTFLTIKGAGHTVPEYKPREALDFFGRWLEGK

AIQ 

>VvSCPL23 

MHIYSVFGLITRPFKIFFIFSKINPINLIFLKKKNHFAMAMASFYLFTSSLCILFSFVVFTEAAPKGSLITHLPGFNGTF

PSKHYSGYVDIGGEPAKNLFYYFVVSERNPGKDPLVLWLNGGPGCSSFDGFVYEHGPFNFEAGKTPNSLPTLHLNPYSWS

KVSSMIYLDSPAGVGFSFSKNTWQYNTGDLQTASDTHEFLLRWFKEFPEFITNPFYVSGESYAGVYVPTLSAAIVKGIKS

GAKPTINFKGYLVGNGVTDMEFDANALVPFTHGMGLISSEMFEKARDNCGGNYYSNESKSCIEELNKIYNAISGLNKYNI

LEPCYHRPAKKGEETGNTTLPLSFKQLGATNRPLPVRTRMFGRAWPFHAPVKDGILPLWPELMKKKTIPCTDDQVASVWL

NDKGVRTAIHAQQKDVIGEWEICTGRLYYSSDSGSMLQYHKSLTAEGYQALIYSGDHDMCVPFTGSEAWTRSLGYKIVDE

WRAWISNDQVAGYTQGYEHGLTFLTIKGAGHTVPEYKPKEALDFFSRWLDGKAIQ 

>VvSCPL24 

MFYLFFELQDSRKDLVVIWLIGGLGHSSELAVFYENRLFTIAKNLPLLWIEFSWDKAFFEEHSQFVDNDFYVTGESYARH

YILAFVARVHRGNKANEGIHMKLKGFGIGNGLTNPQIQYKAYTGYALDMGIIEISDYDRVYTVFPVCEMAIRLCGTFGTH



SLFLAWHTWPPLVGHSQ 

>VvSCPL25 

MESAMAARRRTLLLLSLLLLSSITSDADAAPKQQSLDRISALPGQPPVTFSQFSGYVTVNEHHGRALFYWLTEATTYPEK

KPLVLWLNGGPGCSSVAYGASEEIGPFRLYRTGSSLYLNKYSWNRVANILFLESPAGVGFSYTNTSSDLKNSGDRRTAQD

ALIFLVRWMSRFPKYKHREFYIAGESYAGHYVPQLAKKIHDYNKASSHPIINLKGFMVGNAVTDNYYDSIGTVAFWWSHS

MISDRSYRSIMDHCDFIAERTSEKCDEAVSYAINHEFGDIDQYSIYTPSCMALPNSSTIRSPRFKNSLVRRRVSGYDPCT

ENYAEKYYNRPDVQKAMHANSTGIPYKWTACSGVLIKYWNDSEASMLPIYKELIEAGLRIWVFSGDTDAVVPVTATRFSL

NHLNLTVKTPWYPWYSGGQVGGWTEVYEGLTFATVRGAGHEVPLFQPMRAFLLFRSFLGGKQLPSSSENQ 

>VvSCPL26 

MLSLKWVFVLQILFTLIYLNTPASSSDPLVQQRLDKVQHLPGQAFNISFAHYSGYVTVNENSGRALFYWFIEAAEDPSSK

PLVLWLNGGPGCSSIAYGQSEEIGPFHIKEDGKTLYLNPYSWNQVANILFLDSPVGVGFSYSNTSSDVSTNGDIRTAKDS

LAFLLKWFERFPQYKGRDFYITGESYAGHYVPQLSQAIVRHNSATKAESINLKGYMVGNALTDDFHDHLGVFQFMWSAGM

ISDQTYKLLNVFCDFQPFIHSSASCDKIMDIASEEMGNVDPYSIFTPPCSVKVGFSNQLMKRLIRVGRISERYDPCTEQH

SVVYYNLPEVQQALHVYTDNAPSKWATCSDEVSATWKDSPKTVLDVYRELIHAGLRIWIFSGDTDAIIPVTSTRYSVDAL

KLPTVGPWRAWYDDGQVGGWSQEYAGLTFVTVRGAGHEVPLHKPKQALTLINAFLKGTSMPSLEQLADS 

>VvSCPL27 

MLVNTLRILKSNSKMMLRLRKKPNSKLQMQHSQQGIRWILQQPIAMHMSIANPSSIHIYSPPSLISSSSSTSKTPQKWRC

PKWAFVVQILLTLINLNRATSSSSSDPLVQQELDKVLQLPGQTFNISFAHYAGYVTVNEYTGRALFYWLIEAAEDPSSKP

LVLWLNGGRLLPNTLYRETKMVNTIYEAASKKNRLSMASDVKECCTMVFLSFSLSSLYIYIYILTSILTEKEEGTIEKES

DFLEESGSRAGKGRNFGIKKEGTRGHYVPQLSQTIVRYNFTTKAKSISICDEDSQSFILSSELCDKIMDIAREEIGNIDL

YNIFTPPCIQNLLQTKSSKKKIMAGGISRKYDPCTQQHSVVYYNLPEVQQALHVYVDNSTFKWATCRYSSF 

>VvSCPL28 

MALSPKWVFVVQILLTLINLNRATSSSDPLVQQELDKVLQLPGQTFNISFAHYAGYVTVNEYTGRALFYWFIEAAEDPSS

KPLVLWLNGGPGCSSIAYGQSEEIGPFHIKEDGKTLYLNPYSWNQAANILFLDFPVGVGFSYSNSSFDISSNGDLRTAKD

SLKFLLEWFERFPQYKGRDFYITGESYAGHYVPQLSQAIVRYNFATKAKSINLKGYMVGNALTDDFHDHLGLFQFMWSVG

MISDQTYKLLNVFCDSQSFILSSELCDKIMDIAREEIGNIDLYSIFTPPCSVKIGFSNQLMKKLIMASGISRKYDPCTEQ

HSAVYYNLPEVQQALHVYVDNATFKWATCSDEVSTTWKDSPRSVLNIYRELIHARLRIWIFSGDTDAVIPVTSTRYSIDA

LKLPTVSPWRAWYDDGQVGGWTQDYAGLTFVTVRGAGHEVPLHKPKQAFTLFKAFLSGAPMPYMEQVSYS 

>VvSCPL29 

MATISAFLIQICLTVESPPSADKIVSLPGQPQVGFQQFAGYITVDEKQQRHLFYYFVEAETDPASKPLVLWLNGGPGCSS

IGAGAFCEHGPFKPSGEILVNNDYSWNKVANMLYLESPAGVGFSYSANTSFYAFVNDEMTARDNLKFLQRWFLKFPEYKN

RDLFLTGESYAGHYVPQLAQLIVQSKVKFNLKGVAIGNPLLEFNTDFNSRAEYMWSHGLISDITYEAFTVICNYSQVRRE

IVMGSLSPACSGVISQVSRELGKHIDSYDVTLDVCLPSVVSQSERLNQPRGTEKIDVCVEDETIKYLNRKDVQKALHAHL

KGVSRWSICSEVLKYEYRNLEIPTIHVVGAVLKSGIRVLVYSGDQDSVVPLTGTRTLVNGLAKDLGLNTTVPYRNWFQGR

QVGGWTQVYGDKLSFATIRGASHEAPFSQPERSLVLFNTFLQGKPLPEATVVL 

>VvSCPL30 

MMILAAVCAALVHFCSSAVESHSAQADQISSLPGQPRVSFQQFSGYITIDEKQDRSFFYYFVEAENDTTTLKPLVVWFSG

GPGCSSVGGGAFAQHGPFRPSGDILLTNKYSWNREANMLYPESPAGTGFSYSANTSFYTNLNDEITARDNLVFLKNWFIK

FPQYKNSELFIAGESYAGHFVPQLAQLILESRVKFNLKGILMGDPLMDFDTNYNSVPHFYWSHGLISDSTYNLFSSKCNY

SRMNREQTSGSLSPACLAVRSQYSQEVGDSVDRFDVTLNSCLPSVDPQPQVTENVDVCIGDEVNKYLNREDVQKSLHARL

VGVANWSMCSGALRYNIKDKEITMIPVMGSLVKSGIRTFVYSGDQDSVIPLFGTRTLVDGLAKELRLNTTVPYRNWFEGE

QVGGWTQVYGDILSFATVRGGSHTVPGTQPARALVLFTAFLKGQPPPAE 

>VvSCPL31 

MKLHCSWMVVLATLCVAPLCFAMEPVSESDKLGSLPGQPHVSFQQFGGYVTIDEKQGRALFYYFVEAVTDPTASKPLVLW



LTGGPGCSSLGGGAFMEHGPFRPRGNTLFRNKHSWNREANMLYVESPAGVGFSYSRNKSFYDDINDEVTARDNLAFLEGW

FMKFPKYRNRELFITGESYAGHYVPQLAQLVINSGKNFNLKGILIGNPLLEFDTDINAQGDFFWSHGLISDSTHALLTST

CNYSQIMRWVYNISESLSPECYEVYNKSAGEIGGSVDPFDVLGDICLSSEEVCLTDEVDVYLNRKDVQKSLHAQLVGTPN

WTLCYPDSAHFLRDAVIPSINVVEWLVWSGIRASVYSGDQDSRISLIGTRSLLEGLAKKLKLKTTVPYRNWFEKKQVGGW

TQVYGDILSFATIRGGSHTAPISQPTRSLALFTAFLEGKPLPDA 

>VvSCPL32 

MQTQSWMMILAAVCAALVHFCSSAVESHSAQADQISSLPGQPRVTRDNLVFLKNWFIKFPQYKNSELFIAGESYAGHFVP

QLAQLILESRVKFNLKGILMGNPLMDFDTNYNSVPHFYWSHGLISDSTYNLFSSKCNYSRMNREQTSGSLSPACLAVRSQ

YSQEVGDSVDRFDVTLNSCLPSVDPQPQVTENVDVCIGDEVNKYFNREDVQKSLHARLVGVANWSMCSGALRYNIKDKEI

TMIPVMGSLVKSGIRTFVYSGDQDSVIPLFGTRTLVDGLAKELRLNTTVPYRNWFEGEQVGGWTQVYGDILSFATVRGGS

HTVPGTQPARALVLFTAFLKGQPPPAE 

>VvSCPL33 

MEPVSESDKLGSLPGQPHVSFQQFGGYVTIDEKQGRALFYYFVEAVTDPTASKPLVLWLTGGPGCSSLGGGAFMEHGPFR

PRGNTLLRNKHSWNREANMLYVESPAGVGFSYSRNKSFYDDINDEVTARDNLAFLEGWFMKFPKYRNRELFITGESYAGH

YVPQLAQLVINSGKNFNLKGILIGNPLLEFDTDMNAQGDFFWSHGLISDSTHALLTSTCNYSQIMRWVYNISESLSPECY

EVYNKSAGEIGGSVDPFDVLGDKCLSSEEVCLTDEVDVYLNRKDVQKSLHAQLVGTPNWTLCYPDSAHFLKDAVIPSINV

VEWLVRSGIRASVYSGDQDSRMSLFGTRSLLEGLAKKLKLKTTVPYRNWFEKKQVGGWTQVYGDILSFATIRGGSHTAPI

SQPARSLALFTAFLEGKPLPDA 

>VvSCPL34 

MKLHCSWMVVLATLCVAPLCFAMEPVSESDKLGSLPGQPHVSFQQFGGYVTIDEKQGRALFYYFVEAVTDPTASKPLVLW

LTGGPGCSSLGGGAFMEHGPFRPRGNTLLRNKHSWNREANMLYVESPAGVGFSYSRNKSFYDDINDEVTARDNLAFLEGW

FMKFPKYRNRELFITGESYAGHYVPQLAQLVINSGKNFNLKGILIGNPLLEFDTDMNAQGDFFWSHGLISDSTHALLTST

CNYSQIMRWVYNISESLSPECYEVYNKSAGEIGGSVDPFDVLGDKCLSSVRNTTPNISAFIQGTFFNAWKLCPSYNKLEN

QAVSIASLSLSVTMQTQSWMMILAAVCAALVHFCSSAVESHSAQADQISSLPGQPRVSFQQFSGYITIDEKQDRSFFYYF

VEAENDTTALKPLVVWFSGGPGCSSVGAQHGPFRPSGDILLTNKYSWNREANMLYPESPAGTGFSYSANTSFYTNLNDEI

TARDNLVFLKNWFIKFPQYKNSELFIAGESYAGHFVPQLAQLILESSVKFNLKGILMGNPLMDFDTNYNSVPHFYWSHGL

ISDSTYNLFSSKCNYSRMNREQTSGSLSPACLAVRSQYSQEVGDSVDRFDVTLNSCLPSVDPQPQVTENVDVCIGDEVNK

YFNREDVQKSLHARLVGVANWSMCSGALRYNIKDKEITMIPVMGSLVKSGIRTFVYSGDQDSVIPLFGTRTLVDGLAKKL

RLNTTVPYRNWFEGEQVGGWTQVYGDILSFATVRGGSHTVPGTQPARALVLFTAFLKGQPPPAE 

>VvSCPL35 

MASSLYVYLLVLVLGGALQASVDGHLSHEILARQKADRVKKLPGQPEVGFRQYAGYVTVNESHGRALFYWFFEATQNPHQ

KPLLLWLNGGPGCSSIGFGATEELGPFFPRRDGKLKFNPHTWNKAANLLFVESPVGVGFSYTNTSSDIDQLGDTITAKDS

YAFLIHWFKRFPQFKPHDFYIAGESYAGHYVPQLAEVIYDHNKHVSKKLHINLKGFMIGNALLDDDTDQRGMVSYAWDHA

VISDRVFFDIKKACNFSAEPVTEECNIALGKYFEVYEIIDMYSLYAPTCEDDATSSTTSFVARQLPLIRGNVAPKTFSKF

PAWHKRPTGYDPCASDYTTVYLNRPEVQAALHANVTNIPYPWTHCSNNISFWNDAPASILPIIKKLVDGGLRIWVFSGDT

DGRIPVSSTRLTLRKLGLKTIQEWTPWYTSHEVGGWTIEYDGLTFVTVRGAGHEVPTFAPKQAFQLIRHFLDNEKLPSTP

IQ 

>VvSCPL36 

MIKIFKIYYGNFFSFERKHLKATKYFQLCFQSAYSANSLTPSFFCFFFIGMAEAAAAQHQLLLACTGLLLLLLVSSSSVA

TARSIIKTLPGFPGELPFYLETGYVGVGENESVQLFYYFVKSQRNPVLDPLVLWLTGGPGCSTLSAFFYESGPVSFNLTY

NGGLPTLELKEYTWTETLNIIYLDAPVGTGFSYSTTQEGYTTDDYKSAAQIYEFLKKWLIQHPEFLKNNLYIGGDSYSGI

PVPMIVQDIYYDSERGGSPRLNLNLQGYVLGNPVTDAYIDKNSRVPFAHRLTLISDGLYESAKANCNGDYVNANASSEQC

ESDVQEIEELLRDINIQQILDPDCTFSSPIPNEEKSNLQRSLAENPTDFLSQLGEETMYFCHDYMYILSETWANNRDVRE

ALHVREGTKGYWKRCNISGLAYTEDVISSVAYHRNLSKTGLRALIYSGDHDMSVPHIGTQQWIDSLNLTLADTWRAWYTE



GQVAGYTKRYTNDDFALTYATVKGAGHVAPEYKPQQCYAMLKRWFAYYQLQ 

>VvSCPL37 

MQVLKPKYRTTNVSSIVTTLLGFPEELSFYLETGFVCRYVGVGKNEEVQLLYLFFRLERNPSVNPLMFWLTGGPSCSTFS

SFFYSNGSPSSFSFVWRVLPTTMAAAEHQHRFLSVMLLLLVFSSGIANGRSVIKTLPGFSGELPFYLETGYVGVGENEEV

QLFYYFVKSQRNPVFDPLMLWLSGGPGCSTLTAFFYENGPLTFNIQEYEGGLPNLYLKENTWTKTLNIIFVDAPVGSGFS

YSKTQEGYIMEDLKYAAQTYEFLKKWLVDHPEFLKNELYVGGDSYSGIPVPMVVQEIYYGSPSLNLQGYVLGNPLTDTDN

DVNSRIPFAHRLTLISDELYESAKTSCNGDYVTVNASNEQCVADMEAISKLIDQIYIMQVLEPNCGISSRKPKEGELNHT

HFLTQLGEKSAYFCHEYNYVFSEIWANNKDVREALRVREGTKGHWVRCNITNLAFTKDVTSTVAYHQNLTNTGLRALIYS

GDHDMSIPHIGTQEWINSLNLTLEDPWRTWCTDGQVAGYTETFTNDDFDLTFATVKGAGHVAIEYKPKECYAMIDRWFAH

YPLQ 

>VvSCPL38 

MAEHRHFPRRLLLLLPFLFLSAIASTSSIIKTLPGYSGELPFYLETGYVGVGENEEVQLFYMFVKSQRNPVLDPLVMWLT

GGPGCSTFSAFFYGNGPLSFDYKNYTGGLPSLLLNEYTWTSGLNIIYVDTPVGAGFSYSRTQEGYYSDDYKSSTHTYEFL

NKWLLDHPEFLKNNLYVGGDSYSGIVLPMITEKIYYGNGIGTFLQMNLQGYILGNPVTDSYIDGNAQIKIAHRLTLIPDN

LYESAKASCNGDFVTVNASNEECVADMEAISELISPIYTMQVLEPNCGISSQKPNKWKSQQRSLIENSKHFPSGLGKKAA

YHCHEYMYVFSEIWSNDESVREALHVREGTKGHWVRCNVSGLAYTRDVKSSIPYQRNLTQTGLRALIYSGDHDMSIPHVG

TQEWINLLNLTLADTWRAWYTDAQVSGYTQRFTNDDFSLTFATVKGAGHVAIEYKAKECYAMIKRWFGYYPLQ 

>VvSCPL39 

MASGWSWDRAFVGVVLLLCDVCGAANNGWPEEDLVVRLPGQPKVGFRQFGGYVDVDEKAGRSMFYYFVEAEEDPQNKPLT

LWLNGGPGCSSVGGGAFTALGPFFPKGHSRGVRRNSKSWNKVSNLLFVESPAGVGWSYSNTSADYNCGDASTASDMLTFM

LKWFKKFPGYKLRPLFLTGESYAGHYIPQLANVLLDYNKKSKDFKFNIKGVAIGNPLLQLDRDVPAVYEFFWSHGMISDE

VGLAIMNDCNFEDYTFSGTHNVSTECSTALNDAYSIVGSYINPYDVILDVCYPSIVQQELRLRKVVTKISIGVDVCMTAE

RTFYFNLPEVQKALHANRTNLPYHWTTCSNILFYNEGDSNLDMLPLLKRILQDKIPVWIFSGDQDSVVPLMGSRTLVREL

AKDLNFQHTVPYGAWFHKGQVGGWQTEYGNLLTFATVRGAAHMVSYSQPSRALHLFATFIHGRRLPNNTRPSID 

>VvSCPL40 

MAMAYRSQDGTEEWGYVEVRPKAHMFWWLYRSPYRVESPSKPWPIILWLQGGPGASGVGIGNFQEIGPLGTDLKPRNSTW

LRKADLLFVDNPVGTGYSFVEDTKLLVKTDVEAAVDLTTLLKEIFNRNESLQQSPLYIVAESYGGKFAVTLGLAALEAIE

AGNLKLKLGGVALGDSWISPEDFVFSWGPLLKDVSRIDNQGLQKSNSLARKIRQQLIDGQYVDATSSWSELEGVISRSSN

SVDFYNFLLDSNMDPLSLTSVELREQFAKRRYLRYLDSLRLSPGGDVDIDTLMNGIIKDKLRIIPKNVSWGGQSDLVFST

LSGDFMKPRIKEVDELLAKGVNVTIYNGQLDLICATMGTEAWVEKLKWDGLKEFLSMKRTPLYCGGEGGTKGFTKSYKNL

HFYWILGAGHFVPVDQPCIALNMVGGITHSPMASIS 

>VvSCPL41 

MASTFSLLFLSLCLLLSSQFSSARVQNSYLHVSPTLNTPKTEAERLIRSLNLSPKKAVNMGFDHGEVAPRMVEKSLNFPF

LEGSSGSSVQDLGHRAGYFKLAHTVDARMFYFFFESRGSKKDPVVIWLTGGPGCSGQLALFYENGPFHITDNLTLTWNDY

GWDQASNILFVDQPTGTGFSYSSSESDIRHSEEGVSNDLYDFMQAFFKKHPEFVRNDFFITGESYAGHYIPAFAARVQKG

NKAKEGVHINLKGFAIGNGLTDPAIQYKAYTDYALTMKIIGKSDYDSINELIPDCEESAKSCGPAGGVACDTAYYSCNQI

FQSIINVAGNINYYDIRKQCEGSLCYDFSNLENFMGLKSVKEAIGVGDMEFVSCSSEVYNAMQRDWMRDMEVGIPALLED

GIKMLIYAGEYDLICNWLGNSNWVHAMKWSGQKDFEASPTVPYLVDGKEAGQLKYHGRLAFLKVHNAGHMVPMDQPKAAL

QMLKTWTQGKLAPKIKDETTW 

>VvSCPL42 

MQAERLIRSLNLSPKKAVNLDVSHGEAVAPRMIEKSLEFPFLDGSSGTSIQDLGHHAGYFRLAHSIDARMFYFFFESRHS

KKDPVVVWLTGGPGCGSEVALFYENGPFHVRDNLTLSWNQYGWDQVSNILFVDQPTGTGFSYSSDEGDIRHNEEAVSNDL

YDFMQAFFAKHPEFVKNDFYITGESYAGHYIPAFAARVQKGNKANEGVHINLKGFAIGNGLTDPSIQYKAYTDYALNMKI

IGKSDYDSINELIPECEESAKSCGPDGGDACETAYTNCNFIFNSILNVAGNINYYDIRKQCEGSLCYDFSNLESFMGLKS



VKKALGVGDVEFVSCSTVVYDAMQRDWMRDMEVGIPALLEDGIKMLIYAGEYDLICNWLGNSNWVHAMKWSGQKDFEASP

TVPYLVDGKEAGQLKNHGPLAFLKVHNAGHMVPMDQPKAALQMLKTWTQGKLAPIETKDDQ 

>VvSCPL43 

MEDDLIEGGLPGQPSGVLFKQYSGYVTVNELKGRNLFYYFAEAAEDPSSKPLLLWLNGGPGCSSLGVGAMVEIGPFGVKP

DGKTLYLRPYAWNKVANTLFLESPVGVGFSYSNNSFEYNENGDKRTAQDTYAFLINWFRRFPHYKNRDFYIMGESYAGFY

IPELADTIIRRNMKAVSSSIIHLKGIMIGNGIMNDMTDNRGFYDYLWSHALISDKTHQGLVEYCKFPDSYECKKLEDHIE

LEVGLIDFYNIYAPVCLRASNSSRKPKRHGGFDPCEADYVLRYLNLPQVQEALHANRTKIPYAWEVCSSVITSWTDSPST

MFPIYKRLISSGLQILIYSGDVDAVVSVVGTRYSINALNLKVIRPWHPWSESTKVVGGYRVVYEGLTFATIRGAGHEVPR

FQPRRAFALMESFVAGKQ 

>VvSCPL44 

MRPNIFNQNIRKMNRYDLLGKLMQAQRSKRQSEGHSIESMSTEYSPVYMGSQDGLKDGDRIQALPGQPNGLNLDQYSGYV

TVDPQAGRALFYYFVESQNSSSKPLVLWLNGGPGCSSLGSGAMMELGPFRVNGDGNTLSYNEYAWSNVANILFLESPAGV

GFSYSNTTSDYDKSGDKQTAEDNYTFLLNWLERFPEYKTRDFFITGESYAGHYVPQLSQKILQNNKITNQTVINLKGIAI

GNAWIDYETGLKGMYDFFWTHSLISDEINEGINLNCNFSSETTISDVCEQYLDAADAAVGYIYIYDIYAPLCSSSSNSTR

PISVFDPCSEDYIQTYLNIPEVQKSMHANVTNIPGPWESCNDAIFYGWKDMPLTVLPVIEELMVSGISVWIYSGDTDGRV

PTTSTRYSINNLGTSVKTPWYPWYTQGEVGGYAVGYKNLSFVTIRGAGHFVPSYQPTRALAFFSSFLAGKLPSADEPQ 

>VvSCPL45 

MESMWMGRHLFLTILLFASKAVTSQTIVTSLPGFSGTLPFTLETGYVGVGESEEVQLFYYFVESQSSPSQDPLMLYIAGG

PGCSSLSSLFYENGPIYLNYQYYDGGVPSLNLSADAWTQGLNMIYIDAPVGTGFSYSNTSQGYYVDDAENAAQTYEFLRK

WLVQHPDFLGNELYIAGVSYSGIPVPMIVNEIIEGNILGLSPGMNIKGYVLGSPVTDSFIDDNSKIPFAHGLSLISHELY

NSAKTNCEGNYVNVSSEASLNFHQLLRYINVAQVLHPYCYPFTVKPSERQGNRRSSLEEANYRSCDLYSSVPISIWANDE

SVRAALNVRNGTKGNWQPCNSSLTGYTEDVTTTLAYHRNFSHTSSLRALIYSGDHDMSIPNIGTQEWIRSLNMTLADTWR

GWMVDAQVAGYTKRYTYGDFSLTYATVKGAGHIPATYKTRQCYEMIERWLAHYPLQ 

>VvSCPL46 

MVNREISASMVLLSLLLIAVVDAGSHGVNGVRGGEEEEADRITALPGQPKVSFQQYSGYVTVNHVAGRALFYWLNEAVHD

PLSKPLVIWLNGGPGCSSVAYGASEEIGPFRINKTASGLYLNKFSWNTLANLLFLETPAGVGFSYSNKSSDLLDTGDRRT

AKDSLVFLVRWLERFPRYKHREVYINGESYAGHYVPQLAREIMAYNAKYKHAINLKGIMVGNAVTDNYYDNLGTVTYWWS

HAMISDKTYRQLINTCDFHRQKESNECESLYSYAMDQEFGNIDQYNIYAPPCNNSDGSGATRQTIRLPHRSHRIFRQISG

YDPCTEKYAEIYYNRPDVQKALHANTTKIPYGWTACSEVLNRNWNDTAESVLPIYREMIAAGLRVWVFSGDVDSVVPVTA

TRYSLAHLKLATKIPWYPWYVKKQVGGWTEVYEGLTFATVRGAGHEVPLFKPRAALELFKSFLRGLPLPKS 

>VvSCPL47 

MRIKTTLFFWSSAFLIALLSITVALFTISSSTATITQGDLELAFLRRIVKQSGVEDFLSLLNQATDRASQRHHHHHHHHR

KPEVICDDAKWKSKIISSYNVSLILTVDLKGCANFSSVQKAVDAVPDSSLSRTLIIMDSGIYREKVVVGASKTNLIFQGQ

GYLNTAIAWNDTANSTGGTSYSYSVAIFAPNFTAYNISFQNTAPPASPGDVGGQAVALRVANDQAAFYGCGFYGAQDTLH

DDRGRHYFRECFIQGSIDFIFGNARSLYEECTINSTAKEVSSGISGAITAQGRQSVDEKTGFSFVKCVIGGTGRVWLGRA

WGAYATVVFSNTYMADLVASDGWNDWRDPSRDQTVFFGEYDCKGPGSNNTYRVSYAKQLMQSEAAPYLDVSYIDGNEWLL

PLPKDPTNERHRKICHACRYLLNQFHFITMVAAMEKNSFLFLSFLVLFPLLHGYTAFAAGTDDGSEQWGYVEVRPKAHLF

WWLYKSPDRVEDPSNPWPILLWLQGGPGGSGVGFGNFLEIGPLDGNLQPRNSTWLRKADLLFVDSPVATGFSYVEDESLV

VTTDDEAATDLTTLLKELFNGNETLQKSPLYIVAESYGGKFAVTLGLSALKAIEAGELKLQLGGVALGDSWISPEDFVLS

WGPLLKDVSRLDGNGLNSSNRLALQIQQQLAEGQYKEATETFFELENVISISSNDVDFYNFMVDYANDPVLSTSGGWNEV

MMGRDPRYLGAKKSLSSNGSSSTDDLPSLMNGPIREKLKIIPESVSWGGQGNLVFPAMAGDFMRPRINEVDELLAKGINV

TIYNGQLDVICSTKGAEAWLDKLKWGDLKTFLSLDRTPLYCGNDETTTKGFVKSYKNLFFYWILGAGHFVPVEQPCVSLE

MVGNITRSPNLHSQ 

>VvSCPL48 



MQKKKKMASGAGVMTLVLFILCLVSHGSFVAGIKAESSQENDRIINLPGQPSSPPITQFSGYITVNKAHGRALFYWFFEA

QSQPSNRPLLLWLNGGPGCSSIGYGAAVELGPLRVSKNGDGLHFNDFAWNKEANLLFVESPVGVGFSYTNTSSDLTKLTD

GFVAEDAYNFLVNWLKRFPQYKAHDFFISGESYAGHYVPQLAELVYDRNKDRTKYPLINLKGFIVGNPETNDYYDYKGLL

EYAWSHAVISDQLYYKSKQVCDFKVADWSSECITNMNKVFDDYREIDIYNIYAPSCLLNTTSSSAELNGNGFRRMRVPGG

YDPCFSIYAAEYFNRPDVKLALHAATHTKWEVCSDSVFHAYHYTVFSVLPIYTKLIKAGLRIWVYSGDTDGRVPAIGTRY

CVEALGLPLKAPWRSWYHHHQVGGRIVEYEGLTYLTVRGAGHLVPLNKPSQAFALIHSFLTAIQLPTRK 

>VvSCPL49 

MAAKRPSNSSMFHGGLFLRLLLVVLVSANAASAGSIVEYLPGYGNLTFKLETGYVSVGDSELFYYFIESQGNPQTDPFFL

WLTGGPGCSSFNGLIYEIGPMEFDIHNYPGGLPRLLPYKYAWTKTASILFLDAPVGTGFSYSTSADGWSSSDTDSALETY

EFLRKWLIEHPKYLPLQLYVGGDSYSGIIVPLVVKHIVDAIDEHTVPRFNLQGYLVGSPTTDENINTNAKVVFAHRLALI

SDELYEAAKENCNGNYADVDPSNTKCLSSLGEIQHCVKDLFRNDILEPKCVFESPEPTRRSLDEKPGDFILNTPKLEEFW

CRNFNYALSYIWANDESVQEALNVRVGTVKYWSRCNKSLSYTKDVQSVIDVHRYLSKKQLEVLVEVGDRDLVVPYPGAVE

WIRLLNLTIVSPWRPWFVDGEIAGYTEKHSQNGYRLTYATVKGAGHTAPEYYRRECYYMFKRWVHYYPLQ 

>VvSCPL50 

MNLQYFLLPPLLLFSATVVVSQNIVRTLPGFSGELPFKLETGYVSVGDIEFFYYFVESQCNPGADPLILYINGGPGCSGL

NGFVYQVGPVAFNTTDYTCGLPTLLLYPHSWTKTANIIFLDAPVGTGFSYATTTQAYTTSDTLSAIQTIEFLKNWLNDHL

DFNSNPFFLGTDSYSGILAPIIAQEIIDGNVNKKCYVLKSNMTYCKIEAKSYQFKLLKGLVVQ 

>VvSCPL51 

MVIPHGGIEQWIKSLNISIDSDWRPWYVDGQVAGYTRKYTNNGYRLTYSTIKGAGHSPPEYKRRECYEMFYRWIHYYPFQ 

>VvSCPL52 

MGLMYLHFLLLLLFSGKAVSRNIVKTLPGFSGELPFKLETGYVSVGDIEFFYYFVESQGNPGADPLILYMNGGPGCSGLN

GFFYQVGPVVFNTTDYTGGIPTLLPYPRSWTKTANIIFVDAPVGTGFSYATTSQAYTTSDTLSVIQTLGFLRNWLNDHPD

FKLNPLFIGADSYSGLIAPIIAQEIMDGNGVGEEPHINLKGYLIGSPHTDTTIELNSRIVYAHRMALISDALYEAAKTGC

NGRYVDIDPSNAKCVEALESISLCIEQVSLQDILEPKCSFISPKQNKEIRRSLRENSRSFLLPSQYRTGNDWCRNFEHSL

SDIWANYKSVQDALYIRPGTVEEFFRCNSSLSYTENVNNVFGYHKNLTNSGLRVLVFSGDHDMVIPHVGIEQWIKSLNIS

LGSDWRPWFVDGQIGGYTRKYVNKAYSLTYSTLKGAGHSPTEYRRRESYEMFYRWIHHYPLQ 

>VvSCPL53 

MVKLQGCRVAYGHNKYQMTFAVVKGGGHTAPEYRPKECFAMRLFLTEQKDQNLPRPTLDLQIVQKKK 

>VvSCPL54 

MGLMYLHFLLLLLFSGKAVSRNIVKTLPGFSGELPFKLETGYVSVGDIEFFYYFVESQGNPGADPLILYMNGGPGCSGLN

GFFYQVGPVVFNTTDYIGGLPTFLPYPHSWTKTANIIFVDAPVGTGFSYATTSQAYTTSDTLSVIQTLGFLRNWLNDHPD

FKLNPLFIGADSYSGLIAPIIAQEIMDGNGVGEEPHINLKGYLIGSPHTDTTIELNSRIVYAHRMALISDALYEAAKTGC

NGRYVDIDPSNAKCVEALESISLCIEQVSLQDILEPKCSFISPKQNKEIRRSLRENSRSFLLPSQYRTGNDWCRNFEHSL

SDIWANYKSVQDALYIRPGTVEEFFRCNISLSYTENVNNVFGYHKNLTNSGLRVLVFSGDHDMVIPHVGIEQWIKSLNIS

LGSDWRPWFVDGQIGGYTRKYVNKAYSLTYSTLKGAGHSPTEYRRRESYEMFYRWIHHYPLQ 

>VvSCPL55 

MDACNAGITPTQSHKLLSFHLGFMISTFFFLIFPSATSLSFNFTTFEPNNGQISFEGEARYSSDDDIQLTRDVQDKSMDS

SWGRAIYKEQLYLWDRTSRNLTDFASNFSFVINSRNKSAYGDGITFFLNGIKLLLAWPLPKEKQIRLVEWVWDLYGVGKL

VDAADPRLSDDFDEEQMERLMIVGLWCAHPDCNLRPSIRQAINVLNSEASLPLLPLKMPVPMYYSPPVLQTISYVGVDDM

DDVLLFYYFVESERNPREDPLLLWLTGGPGCSAFSGLACEVGPFEYDILGCTHWHWIILFAIGTRLQHLMFFLFPFCIVT

EWLINHPKFKKNPLYFSGYSYSGIIIPMTVEDISNGISDLQVLSHKIFCLFVLVCCTNIQALKTKAKILPSQFHTTFSRQ

QTIISSHSQHGHHQLRREISFICCSSSMGTIPLMYCRLFRVLVLSSIASSQSIIKTLPGFPGNIPFKLETGYVGVDDMDD

VQLFYYFVESERNPRQ 

>VvSCPL56 



MCFSILLLLFFTGVATSQSIVETLPGFPGKLPFKLETGYISVGDVDDVQLFYYFIESERNPRLDPLVLWLTGGPGCSGFS

ALVYEIGPLAFDVEGYDGILPTLKLNPYSWTKVASIIFIDAPVGTGFSYAETSYGYNVSDTSSAAQTYQFLRKWLTFHPN

FAGNPLYIGGDSYSGIVAPILIKDILHGLEVGLQPKIELQGYLLGNPLTDYLIDDNSRIPYAHRVSLISDGLYKAAKETC

NGDYGNVDINNTLCVEALQTIKMCLLQINIAMILEPQCAFASPQTTELQWDLRVQENTTMNYLLSLSRIPELRCRSFSYV

LSYKWLNDINVQNALHVQPGTVKTWRRCPKSFPSYTENVDSTVAYHKNFTRTGLRALIYSGDHDLSTPYIGTLEWIKSLD

VPVFDKWRPWYVDGQIAGYTTKFMNDHYRLTYATLKGAGLTAPEYKHKESLALVDRWFAYYPIQ 

>VvSCPL57 

MVQSNYLLLLNYNVFSSALMVYFITLDCTLPSLISSMGTILMYCRLVLVLVLSSIASSQSIIKALPGFPGNLPFKLETGY

VGVDDMDDVQLFYYFVKSERNPRDDPLLLWLTGGPGCSAFSGLVYEVGPLSFDYAKSNENLPTFKLNPYSWTKLASMIFL

DAPVGTGFSYSRTAEGYNMNDTLSASQIYAFLRKWLINHPKFQKNPLYVSGDSYSGIIIPMVVQEISNGNDEGKEPKMNI

QGYTIGNPVTDHFSDFNSRIEYTHRVGILSDELYEELKESCNGKYVYVDPSNVECTNNLKVYTQCINKIYSAHILEPSCA

MLSPNPNASKLDRSSLQEINSIGLLLSQPQKPEPWCRSYNYVFSYLWANDKTVQKALHVREAIKDWVRCNESLSYTSNVF

SSVDYHRNLTKKAYRALIYSGDHDMLIPYVGTQAWIASLNLNISEDWQPWFVDGQVAGFRVEYLHNKYLMTFATVKGAGH

TAPEYRPKEGFAMVYRWLAHYFLQ 

>VvSCPL58 

MCVCMCVMMHNFRVMMIIFLSFMPLCQYGHNKYQMTFATVKARKTHPKPNLQRENGILRRSKTLHEKSCKEKSLRASYAH

SQCLEVGSLSTYWIRKQCTVTMHIRPSFVIQAHEQPPVGSSYFTTMYRSLLLVLAFSSIAVSESIIKTLPGFEGDLPFKL

ETGYVGVGKSDDIQLFYYFIESERNPSLDPLMLWLTGGPGCSAFSGLVYEIGPLIFDYANRSGDIPALLSNPYSWTKVAS

IIFLDSPVGSGFSYAQSSEGYRTSDSLAAAHGYDFLKKWLIDHPEFLRNRLYIAGDSYSGLFVPIIAQKISDGNEAGQEP

HMNLNGYLLGNALVDENIDFNSRVPFAHRMTFLSDKLYKKTEASCNGKYLKADPSNGQCTENLKVVNKCMEKINLPHVLE

PKCGRPLSWKPNALKWESIPLEENFSDFLLSPIRQLPEPTCRLYKFLFSYIWANDRRVQKALGIREGTIPEWVRCNNSLA

YTHDVFSTVAYIQKLHEKGYGGLIYSGDHDMLVPHMGTQEWINSLNLSISKDWEPWFVDGQVAGFSIEYSNSKRGMTFAT

VKGGGHTAPEYKPKECLAMIYRWLAYYPLQ 

>VvSCPL59 

MSCNYRSLTGRFSTPAMAPPAAHEMQQLKNTLRPSKRLCYVWLHVLLLFALFGLSKSQSIVDTLPGFSGELPFKLETGYV

SVGELNDVELFYYFIESERDPARDPLILWLTGGPGCSGFSGLVYEIGPLRFNYTAFNGSLPSLELNPYSWTKVASIIFLD

APVGTGFSYATNPDDYYASDTISARDNYIFIRKWLIDHPRFLYNPLYIGGDSYSGIIVPILTLEIANGIQMGLKPLMTLM

GYILGNPVTHLHNDENSRIPFAHRIALISDELYESAKNACKGEFIDPDESNGECMEVLAVITKCTEKLNSAHILEPVCAL

DSPKPKESKLKWSLNHIEDVSSDMISLPVPQRSELWCRNYNYLLSYIWENDEAVQEALHVRNGTIPFWKRCNKTLDYDSN

VVSTVPYHRNLSDLGYRALIYSGDHDMLIPYVGTERWVKSLNISVLNGWEPWFVDGQVAGYSVVYQANKTESDITYATVK

GGGHTAPEFRPKQCLAMIDRWLAFYPLQ 


