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Figure S1. Schematic diagram of HECT protein gene structures in the encoded genome of Arabidopsis thaliana,

Brassica rapa and Brassica oleracea. The maximum likelihood phylogenetic tree is provided on the left side of the

figure, followed by the exons—introns on the right side, which are represented as grey boxes and black lines,
respectively. The scale bar at the bottom (right side) indicates the lengths (Kb) of DNA sequences.
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Figure S2. Sequence logos for the 15 most conserved motifs identified among the HECT domains of Arabidopsis
thaliana, Brassica rapa and Brassica oleracea HECT proteins shown in Figure 2.
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Figure S3. Ka/Ks annotated evolutionary tree of the HECT proteins genes from Arabidopsis thaliana, Brassica
rapa and Brassica oleracea. The cDNA sequences and amino acid sequences of the HECT proteins from A.
thaliana, B. rapa and B. oleracea were used to estimate the nonsynonymous (Ka) and synonymous (Ks)
substitution rates and their ratio (Ka/Ks) for each node/branch using the online Ka/Ks Calculation tool at
http://services.cbu.uib.no/tools/kaks. Twenty nine nodes are shown in green. The Ka and Ks values in each
node and branch are marked in blue. All branches have Ka/Ks ratios less than 1.0, except Bol000411 and
Bol000412 (marked in red) where both Ka and Ks equal zero.
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Figure S4. Expression values of Arabidopsis thaliana HECT genes in 47 developmental tissues. Charts of
expression values were obtained from TAIR database (https://www.arabidopsis.org/) using the Arabidopsis
eFP Browser. UPL1 and UPL2 share an identical chart, while UPL6 is absent in the database. The 47
developmental tissues are indicated on the bottom with varied colors. GCOS, Affymetrix GeneChip Operating
Software.
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Figure S5. Expression patterns of Arabidopsis HECT genes in shoots (16 days after germination) under salt (A)
and drought (B) stresses. Expression data were obtained from TAIR database (https://www.arabidopsis.org/)
using the Arabidopsis eFP Browser. UPL1 and UPL2 share an identical set of data, while UPL6 is absent in the
database. The Y-axis values represent the expression levels generated by Affymetrix GeneChip Operating
Software (GCOS). Salt stress was performed by transferring the plant in a media containing 150 mM NaCl

Drought stress was performed by exposing the plant to the air stream for 15 min with loss of approximately 10%
of fresh weight.



Figure 6. Protein sequences of all HECT genes analyzed in this study. Green indicates the sequence has been
revised by authors. Star (*) indicates the partial-length sequence.
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>Bra010737
METRSRKRAEATSTAPSSSSSSPPPPPSSGPTTRSKRARLSSPSSSSAAA
TAPSSSTRSRSSRSTTATVAVTPMDTSTESSGFHRGGGRGNRGNDNTNS
DKGKEKEHEVRIRDRERDRARQQLNMDAAAAAAAAADEDDDNDSEDGNG
GFMHPNMSSASSALQGLLRKLGAGLDDLLPSSGIGSGSSSHLNGRMKKV
LAGLRSEGEEGKQVEALTQLCEMLSIGTEDSLSTFSVDSFVPVLVGLLN
HESNPDIMLLAARALTHLCDVLPSSCAAVVHYGAVSCFVARLLTIEYMD
LAEQSLQALKKISQEHPTACLRAGALMAVLSYLDFFSTGVQRVAVSTAA
NMCKKLPSDASDYVMEAVPVLTNLLQYHDAKVLEYASICLTRIAEAFAS
SPDKLDELCNHGLVTQAATLISASNSGGGQASLGVSTYTGLIRLLSTCA
SGSPLGCRTLLLLGISSILKDILSGSGVSANASISPALSRPADQIFEIV
NLANELLPPLPEGSISLPTSANALVKGSGQKKSSPSTSGKQEDSPKVSP
REKLLSDQPELLQQFGLDLLPVLVQIYGSSVNGTIRHKCLSVIAKLMYF
STPEMIQSLIGDTNISSFLASVLAWKDPQVLVPALQVAEILMEKLPETF
SKVFVREGVVHAVDQLVLVGKPSSHASTDQENDCVPGSARSRRYRRRSS
NANSDGNQSEELKNSVSASIGANHNSMESPTASFMLRETVSSCAKAFKD
KHFPSDGGEFDVGVTDDLLHLKNLCTKLTAGTNDHKVKGKGKSKASGPC
LGDFSASKEEYLIGIISEILGELSKGDGVSTFEFIGSGVVAALLNYFSY
GYFSKEKISEVDLPKLRODGLRRFTAFLEIALPSDGNEGKIPPMTVLIQ
KLODALSSLERFPVVLSHPSKSLSGSARLSSGLSALAHPLKLRLCRAPG
EKALRDYSSNIVLIDPLASIAAVEEFLWPRVQRSESGVKPAAPVGNTEP
GTLPSGAGVSSPSSSTPASTTRHSSRSRSAIKIGDASKKEPVHEKGTSS
SKGKGVMKPAQPDKGPQTRSSAQRKAVLDKDTLMKPASGDSSSEDEEMD
ISPVDMDDALVIEEEDISDDDEDDDDEDVLDDNLPMCTPDKVHDVKLGD
AVDDEGAGLAPSGRQMNSALAGSSGTATARGSNSTDAGIGNLYGSRGAL
SFAAAAMAGLGAASGRGIRGSRDLHGRTLNRSSDESSKLMFTAGGKQLS
RHMTIYQAVQRQLMLDEDDDDRLGGSDFISSDGSRLNDIYTIMYQMPDS
QANRLSAGGASSTTPSKSTKSATTNASVEAQSYRASLLDSIVQGKLPCD
LEKSNSTYNVLALLRVLEGLNQLGPRLRAQTVSDRFAEGKITSLDDLNT
TAAKVSHEEFINSKLTPKLARQIQDALALCSGSLPSWCYQLTTACPFLF
PFQTRRQYFYSTAFGLSRALNRLQQQQGADGSGSTNEREMRIGRLQRQK
VRVSRNRILDSAAKVMEMYSSQKAVLEVEYFGEVGTGLGPTLEFYTLLS
HDLQKVSLGMWRSNSGDKLSMQTDRDEIQDGKSAAARDRDIVQAPLGLF
PRPWPSTADVSEGSRFHKVVEYFRLLGRVMAKALQDGRLMDVPLSTAFY



KLILGQELDLHDVILFDAELGKTLQELRVLVGRKHYLEAGGGDNSSGIS
DLCLRGSRIEDLCLDFTLPGYPEYILRPGDDIVDINSLEDYISLVVDAT
VKRGVARQIEAFRSGFNQVFDIKSLQIFTPSELDYLLCGRRELWEAETL
VEHIKFDHGYTAKSPAIIFLLEIMGELTADQQRAFCQFVTGAPRLPPGG
LAVLNPRLTIVRKLSSTSNAAANGTGASETADDDLPSVMTCANYLKLPP
YSTKEIMYKKLLYAINEGQGSFDLS

>Bra021231
MFEFSGDPSTRKRVDLGGRSTKEGDARKLLEQTKMERNRRLLOKKHNSAAL
KIQKVFRGRRSTAIVRSKVRRDFCETYGDNCONVDRHCFEPASSFLPQF
LFFFKAQSSGDFVMLVETCRLLRKFAHSSGDILSLEFSGLDYSSEHNMVD
FRVKKLAFTCIEAITHQNRDRLRDQLLVTPEEATISTAILMDAMSLLLDP
KLPWVCKIVSYLQKRNIFKLVREIVTTAKEGSRSPTMNGSILSLESVLF
LVVPHVGREPCCCPVVDPRWSFSSMILTIPFIWQLFPNLKVVFANPSLS
QHYVHQMALCIQKDTHVLPIDTNTEFPGNACLLGNTLEIANVVLSQPEC
SLDMAIDIASVATFLLETLPPIKSSERESRHSSSEEDDDMLIDDVQELV
LNRTLEQQITTNAIDSRFLLOQLTNILFHQVSGGTQSYDEDKEALATIATG
SSFLYAAFNILPLERIMTVLAYRTELVAVLWNYMKRCHENQKWSSMPSV
LAYLPADSPGWLLPLVVFCPVYKHMLTIVDNEEFYERGKPLSLQODIRLL
IITLKQALWQLLWVNPLTQHNSGISVSNDLSKKNRVDLIQNRVGVVIAE
LLSQFODWNNRQQFTSSTDFQADTVSEYFITQAIVEGTRASYILMQAPF
LIPFTSRVKIFTTQLATARQSHGSEEIFAGNRFRIRRDHILDDAYNQMS
ALSEDDLRGPIRVTFVNELGVEEAGIDGGGIFKDFMEKITLAAFDVQYG
LFKETVDHMLYPNPGSGMIHGQHLQFFHFLGSLLAKAMFEGILVDLPFA
TFFLSKLKQKYNYLNDLPSLDPELYRHLIFLKRYKGDISDLELYFVILN
NEYGERTEEELLPGGKDMRVTNKNVITFIHLVSNHRLNFQIRQQSSHFL
RGFQQLIPREWIDMFNEHELQVLISGSADSLDIDDLRENTNYSGGYNAG
HYVIDMFWEVMKSFSTENQKKFLKFVTGCSRGPLLGFKYLEPAFCIQRA
GGSVSNEAVDRLPTSATCMNLLKLPPYQSKEQLETKLMYAISAEAGFDL
S

>Bra022201
MFEFSGDPSTRKRVDLGGRSTKERDAPKLLEQTRMERNRRLLQKQQONAAAL
KIQKFFRGRRSVAIERSKVRREFCETYGNNCQONVDRNCFEPGSSFLRQL
LFFFKAQNSGDFVILVETCRLLKIFTHSNGDILSLFSGLDYSAEHNLVD
FRVKKLAFTCIDAIHHNRDRLRDQLLVTTEEASTSTAILMEAMSLVLDP
KLPWVCKTVSYLQKRHIFQLVRDIVITAKESPRGQTMIGSILSLERVLI
LVVTHVGREPCCCPVVDPRWSFSSMILTIPLIWQLEFPNLKVVFANPNLS
QHYTHOMAFCIQKDTHVLPTDTSAEFPGYACLLGNTLETANVVLSQPDC
SLDMAVDIASVATFLLERLPPVKSSERESKQSSSEEDDMLIDDIPEFVL
NKTLEQQITTNAIDSRFLLOLTNVLFHQVSLGTQPYDEEKEARAIGTAS
SFLYAAFNTLPLERIMTVLAYRTELVIVLWNYMKRCHENQKWSSMPNLL
AYLPGDAPGWLLPLVVFCPVYKHMLMIVDNEEFYEREKPLSLODIRLLT
ITLKQALWQLLWVNPLTQPSTGKSVSNNLSKKNPVGLIQNRAGVVVAEL
LSQLODWNNRQQFTSSSDFQADTVNEYFISQATAEGTRANYILMHAPFL
IPFTSRVKIFTTOQLATARESHDHGSQATIFARNRFRIRRDHILEDAYNQM
SALSEDDLRGSIRVTFVNELGVEEAGIDGGGIFKDFMEKITRAAFDVQY
GLFKETVDHMLYPNPGSGMVHDQHLQFFHFLGTLLAKAMFEGILVDIPF
ATFFLSKLKHKYNYLNDLPSLDPELYKHLIFLKRYKGNIAELELYFVIL
NNEYGERTEEELLPGGKDMRVTNENVITFIHLVSNHRLNFQIRQQOSSHFE
LRGFQQLIPKECIDMFNEHELQVLISGSADSLDIDDLRONTNYTGGYNA
GHYVIDMFWEVLKSFSTENQKKFLKFVTGCSRGPLLGFKYLEPAFCIQR
AAGSASNEAVDRLPTSATCMNLLKLPPYQSKEQLETKLMYATISAEAGED
LS

>Bra027850
MATGRSASMPSRLRQLLSCEGSIGPSIRRDAEPPPEIKSFIEKVIQSPLS
DIAIPLSGFRWEYSKGNFHHWRPLFLHFDKYFKTFLSTRNDLLLSDHIL
EDEDPFPKYSLLQILRVMQIILENCPNKSTFDGLEHFKLLLASTDPEVL
TAALETLSALVKISSSKLHRSGKLIGCGSVNSFLLSIAQGWGSKEEGLG
LYSCVVANERNQEEGLTIFPSDLDNNHKEADFRIGSTVYFELRGHSAQS
THHGTSSASSSSSRVIQIPDLHLRKEDDLVLLKECIEHYNVPPDLREFSL
LTRVRYAHAFRSSRICRSYSRICLLAFIVLVQSSDAQEELASFFANEPE
YTNELIRIVRSEEPIPGTIRTLAMLALGAQLAVYSASHDRARILSRSSI
SFAVGNRMILLNVLQKAVLSLKISSDPSSIAFVEALLQFYLLHIVSSSS
SGSTIRGSGMVPTFLPLLEYTDPSHLHLVYLAVKALQKLMDYSSSAVPL
LRDLGGVELLSQRLELEVHHILKLTGENNSDMVVGESLDINGDQLLSRK
RLIKVLLKSLGSSTYTPGNANRSQSSQESTLPATLSLIYRNADKFGGDI
YYSAVTVMSDLIHKDPTSLTSLFEMGLPEAFLSSVVSGVLPSSKAIACI
PNGLGAISLNSKGLETVKETSALRFLVDVFTSKKYVLAMNEAIVPFTNA
VEELLRHVSSLRATGVEIIIEIVDRIACFGESGSSSSSVSTAMEMDSDV
KNINGVSHEQFVQLCIFHLIILLHRTMENAETSRLEFVEKSGIEALLKLL
LRPSIAQSSEGVSIALHSTIVFKGFTQHHSASLARAFCSSLRDQVKKAL
GGLQDLSGTFLLDRKLSPSCGIFSSLFLVEFLLFLAASKDNRWMTALLS
EFANGSKDVLENTGLLHREILWHIAVYESGTLESPNTSPESEQTELSSN
GTEGQREFSSFRQFLDPLFQRRTSGWSAESQFFDLINLYRDLGRASTGEQ
PRPISDGPSSSSDASGNRELERDGSYYTSCCDMVKSLSFHITYIFQELG
KAMLLQSRRREDTVNVSPSSKLVASSFASISLDHLNFEGHETAAEASRS
TKCLYLGKVVDFIDAVLLDRPDSCNPVLINCEFYGRGVIQTVLTTFEFDATS
QLLFSINRSYSSPMETDDVKGKQDEKEDTDHAWIYGPLAGYGKLMDHLV
TSSFILSPSTKHLLVQPVENGNIPFPQDAETFVKILQSIVLKAVLPVWT
HPLFTECSYDFVTALISIIKHVYSGVELKSLAGSSSARVTGPPPSETTI
STIVEMGFSRSRAEEALRQVGSNSVELAMEWLFSHPEEIQEDDELARAL
AMSLGNSESDTKENVVDETREQIEAEIVSLPPVEELITTCTKLLOMKEP



LAFPVRDLLVLICSENNGEHRSGGICCLLSRIKDCCPVEFDDTKNNLLSA
LLHVLALILHEDAGSREVALKAGTVRLVCDVLSKWDSGSIDKEKYNVPK
WVTTGFLAIDRLLQVDOQKLNTELIEELQKGETSLAIDESKQDKLQSVEFG
SPOQLVDADDQKKLIEIACTCIRNQLPSETMHAVLQLCSTLTRKHSVAVC
FLDFGGVQGLLSLPSNSLFPGFDSVAASIIRHVLEDPQTLQQAARSICQ
VEMVGERPYIVLVKEKEKSKDKEKDKDKDRADKEKSQTSNEVATTTPPG
STKAKVYRKPPQSFIGVVELLLDSLCNFVPPPKDDMVEGDSTSADMDID
HASTKGKGKAVATTPAEKKAISQGMSASLAKIVFILKLLSEMLLMYSSS
IHITILRRDAEIKSLRGPQOKGGQVGGIFHHILRKFIPYSRVMKEKKSES
DWRQKLASRANQFLVGASVRSAEARKRIFSDISSIFNDFIGTSNGLRPP
VNEIHVLIVLLNDMLSARSPTGSHISSEASNTFVDVGLVKSLTRTLEVL
DMSASLAKIVFILKLLSEILFMYSSSIHIILRRDAEIKSLRGPQOKGGQ
VGGIFHHILRKFIPYSRVMKEKKSESDWRQKLASRANQFLVGASVRSAE
ARKRIFSDISSIFNDFIGTSNGLRPPVNEIHILIDLLSDMLSARSPTGS
HISSEASNTFVDVGLVKSLTRTLEVLDLDNVESPKTVTGIIKVLELVTK
EHAYSADSSSKNETANNSSDQIQSGRGDTTADASEAGEIMLRSNHDSMT
ADHAENFGGSHTFVGSEDVTDDMEHDQDLDEGFAAGVDDYMQEEPEDAR
GLENGIGSMGIEFEMHTHVPENLDEEEDEEMSGDEGDEIDEDENDNEEE
DEEDNDLEEEEEEDVHHLPHHDTDQDDHELEDDEFEEEILVEEDEEDED
DEDRVILRFEDGINGLNVLDHLEVLRDHRFSDETLHVMPVEVFGSRRQG
RTTSIYSLLGRTGDGATPSQHPLLSGSPSLOGSQSQTESTHDHTVGGRD
SNGSSSSRLDAIFRSLRNGRQGHRLNLWADDSQQIVGSGASTVPQGLED
LLVSQLRRPGSDNPSDONPSPLEPQSQAESGQPQEATVRPEIPDENATG
NGGANVSAPSIVSPVASAPPDTRATATDSVSSSRSQSVEMQYDLIPDENA
TGNGGANVSAPSIVSPVASAPPDTRATATDSVSSSRSQSVEMQYDPNDS
TVRDVEAVSQESGGSGATLGESLRSLDVEIGSADGHDDGAERHDVQPAM
RSRRANLSVVPSSTGREASLYSVTEVPENSGHEAEQDNPPEEQPVNRDV
ASSSIDPAFLDALPEGLRAEVLSAQQGQAPEPSSNEQONSGDIDPEFLA
ALPADIRAEVLAQQQAQRVHQSHELEGQPVEMDTVSIIATFPSELREEV
LLTSDDAVLANLTPALVAEANMLRERFAHRYHNRALFGMHPRHRRGEAS
RRGEGVISGNEGIASRRSAAKVIEAAGAPLVNTEALQAMIRVLRIVQPL
YKGPLORLLLNLCSHGETRFSLVNTFMDMLMLDTRKPVNYSSVSEPPYR
LYACQSNVTYSRPQHFDGVPPLVSRRVLETLTYLARNHIYVAKILLQOSR
LSLPSLQGSVPSDKARGKAVVVSDDHMSRTQQEPESVAFALLLSLLNQP
LYLRSVAHLEQLLNLLEVIIDNAERKSESADGSDGSASEQQSTHQALEV
ENNAENHDMVSGTAGTVTKPIVSSGSSSYRAESECDVHTVLLNLPQSEL
CLLCSLLAREGLSDNAYTLVAEVLKKLVAIAPSHCHLFITELANAIQNL
TRSAISELHMFGEAVKTLLSTTSSDGSGVLRVLQALSSLVDSLLITKEK
NSEEHVAVFCQLSNINLALEPLWLELSNCICKIEGHSDSASASTTSPTT
STSSATTRGAGVSQSLPAGAQNMLPYVESFFVTCEKLHPSSQSCDISVP
MAASDVEEQPKGPGPSSSSKVDEKYGSFIKFSERHRKLLNAFIRQNPAL
LEKSFSLMLKVPRFIEFDNKRAYFRSKIKHQHDHHHSPLRISVRRAYIL
EDSYNQLRMRSTQELKGRLTVHFQGEEGIDAGGLTREWYQLLSRVIFDK
GALLFTTVGNDSTFQPNPNSVYQTEHLSYFKEFVGRVVGKALFDGQLLDV
HFTRSFYKHILGVKVTYHDIEAIDPDYYKALKWMLENDISDVLDLTFSV
DADEEKLILYEKTEVTDHELIPGGRNIKVTEENKHEYVDLIAEHRLTTA
IRPQINAFLEGFSELILKDLISIFNDKELELLISGLPDIDLDNLRANTE
YSGYSPGSPVIQWFWEVVQGLSKEDKARLLQFVTGTSKVPLEGEFSSLQG
ISGAQKFQIHKAYGSANHLPSAHTCEFNQLDLPEYPSKEHLQERLLLATIH
EASEGFGFG

>Bra028860
MENRGQKRMEVVGEPPADKRACNSQDFTSGASSAQAQQANGNTDADMDTS
SSASPSSRSDGEQDREEEEEEESDYGSCDSDDEDPRRRVLQRYQRGRST
GDQLKLKSLASRLSEENDPSLQLTGLTELCEVLSFCTEDSLSIVMADLL
SRVLVKLAKHESNADIMLLAIRAVTYLSDVYPRSVAFLVKHETIPALCQ
RLLTIEYLDVAEQCLQALEKISRDQPVACLNAGAIMAVLSYIDFFSTSI
QRVAVSTVVNICRKLPPEPPSPVMDAVPVLCNLLQYEDRQLVESVAICL
TKIADQGVIGLLRKLSSGSTLAFRTLYELNIGYRLKEIISTYDISHSVS
STQPIHPCSNQVHEVLKLVIELLPASPVGDNQLALEKESFLVDQPNLLQ
QFGADMLPVMTQVLKSGASVYVSYGCLSATHKLTCLSKSDDLVELLNNA
NISSVLAGIFSRKDHHVVVVALQIAEVLLEKYRDAFLNSFIKEGVEFFATI
AALLTSDRGQQINPVSGFIQGSVPKEIVKCLCQSFEGSVSSSSQTCKVG
NDSVYILATRIKESFFGPEVFDSQKGLTDVLONLKNLSAELNDLVTVPV
DAHVLHGERFFSIWNQIMARLKERESVSTFEFTESGVVKALANYLSNGL
YERKLNKGDPECDSLPLVGNRFEVFTRLLWSDGEATPSALIQKLQONSLS
SLENYPIVLSQFLKQRNCFAAIPNGRCISYPVLRVRFAKAEGETCLRDY
SPNFVTVDPLCYLDAVSQCLWPQVNLEPLNSVEAKDQAIECQSSQLQST
SISCQGESSSHMEIDCPNASQLQGSQEEEDQYHLIDSGEENSSSSKEED
VRPRLLFRLEGLELDPSLTVYQAILSHKLKSENETTNDSKLSGHHTITY
ERAPQLAVSHENLFPLRSMDNDEHHPFLSYLFAHRLGLRHKGTSPPEYA
ILFLLKSLEGMNRFLFQLICHERINAFGEGRLESLDDLTVQVRPVPYAE
FVSSKLTEKLEQQLRDSFAVSPCGLPPWENDLMASCPFLFSFEVKSKYF
RLAAFGPQQVHNQPQHLGSSNVHGSLPRKKFLACREKILESAAKMMELH
GTQKVAVEVAYSEEVGTGLGPTLEFYTLVSRAFQNPDLGMWRSDPSSLA
GKPMVPPSGLEFPRPWSATSAAFPGVLOQKEFVLLGTVVAKALODGRVLDIP
FSKTFYKLILGQELSSFDIHFVDPELCKTLVELQALARRRKVISESQSD
VRAAKCDLSFRGTKIEDLCLDFSLPGYTDYVLSPRFANDMVNLGNLEEY
VKAIVNATVCNGIKKQVEAFRSGEFNKVFPIEHLKIFNEEELETLLCGER
DLENMNEVLDHIKFDHGYTSSSPPVONLLEILHEFHKEQQRAFLOFVTG
CPRLPPGGFASLSPKLTIVRKHGSDSSETDLPSVMTCANYLKLPPYSSK
EKMKEKLIYAITEGQGSFHLS



>Bra029461
MTLRRSTAADSPISHRSPLAVAGTDNHKRKLDDYAADYGLDLLQKMKRHE
VDADRISPASQQOKPLTSGENYRSLYTPGECSSSSSPSSSSSLPESWTRS
ESTRLQLFVRMMSGGKTIVIHADRNDTVEHLHHRIQLKTQIPVTEQRVI
YKGKQLQFEHTLNHYSIEQDSSLHLVGRMQSTEYPVACQTVDEIMSTIS
RMHRGENLYGGRTNINDKLVKFFARIPAESNRSSAKYLKIFSNSSVPAA
LVMLFVSPLEINKACGKSSIKLFLNSCVALPVHQONSCLPVVLEFCRLL
RGACPDNKLYASCRNTLGSMLDLVCKSDEFQFRLFTIGEEIYPCVTELA
DIIVRELVENTGPGLSEVQKFSSFWQPLKRAITAQLPCLFPVAMPLRNT
VMEAEIGKLFQIFRRLMTVMDICMTRIESSLGNRGVANTEAMSATWSQY
LAVLKIVDSMCELYQGAKEQLASLLNARKVSFSALVLKFAKRGDDDHQW
IFDYKEATTFESRRHLAMLLEFPDVKEDYDEMHEMLIDRSNLFAESFEYI
SGATPGSLHSGLFMEFKNEEATGPGVLREWFYLVCQEIFNPRNALFLRS
ADDFRRFSPNPASKVDPLHLSYFEFTGRVIALALMHKVQVGVLFDRVFEFFEF
SQLAHPEISLEDIKDTDRVMYNSCKQILEMDPAFFDSNAGLGLTFELET
EELGKRETVELLPDGRSTIAVNSENREQYVKLLIKQRFAASISQHVERFS
KGFSDILSDSVPAFFKRIYLEDFDGMLRGGENPISIDDWKAHTEYNGFEFK
ETDRQIDWFWKIMKKMTEEERRSVLFFWTSTKFIPVEGFRGLSSKLYIY
RLHEANDRLPTSHTCFYRLCLPKYPTMGLMEQRLRFIAQDHVSSSFGKW
>Bra038022
MPSQVQPPKIKSFINSVTAVPLDQIQEPLSCFHWDFDDKGDFHHWVDLEN
HEDTYFEKHIKARKDLHVEQQDSEDESTPPLPKDALLQILRVIRVVLDN
CTNIHFFTSYEQHLSLLLASTDTDVVEACLQTLASFFKROQNDIYFIRDA
SLNSKLFSLAQGWGGKEEGLGLTSCATTENTCDLVSHLLGSTLHFEFYA
SGESSTELPGGLQVIHLPDVSLRAESDLELLNKLVTDHNVPPSLREVLL
TRLRFARAFSSLSTRLQYTRIRLYAFILLVQASGDTQKVVSFFNGEPEF
VNELVTLLSYETTVPEKIRLLCLLSLVALSQDRTRQTTVLTAVTSRGLL
SGLMQKAIDSVLCNTSKSSLAFAEALLSLVTVLVSSSSGCSAMQEAGLI
PILVPLIKDTDPQHLHLVSTAVHILEAFMDYSNPAAALFRDLGGLDDTI
FRLKLEVSRTEDNVNEKVCGSDSNGRASHVLGDSLNRPDTEQLPYSEAL
ISYYRRLLLKALLSAISLGTYSPGNTNLYGSEESLLPECLCIIFRRAKY
FGGGVFSLATTVMSDLIHKDPTCEFNTLDSSGVTSAFLDAISDEVICSAQ
AITCIPQSLDALCLNNSGLQAVKDRNALRCEFVNIFTSSSYLRALTGDTP
SALSSGLDELLRHQSSLRTYGVDMFIEILNSMLIIGSGMEASTSVSADV
PTDAATAPMEIDADEKSLAISDEAEPSSAASPANTELFLPDCVCNVARL
FEIVLONAEVCSLFVEKKGIDVVLQLLSLPVMPLSTSFGONEFSVAFKNE
SPOQHSASLSRTVCSYLRERLKGTNELLGAIKGTQLLKLESAVQMTILRS
LFCLEGMLSLSNFLLKGTSSVIAELSAADADVLKELGLTYKQITWQMAL
SSETKEDEKKSVDGGPDNSILASSSTVERESEEDSRNASAVRYTNHVST
RRSTSQSIWRGGRDLSVMRSIESMHGRTRQATISRTRGGRTRRHLEAFNFE
DSEIPPDLPGTSSSHELKKKSTEVLTVEILDKLNCTLRLFFTALVKGGE
TSANRRRIDGAPLSSASKKTLGNAIAKVFLEALNFDGNGVTAEHDIFLS
VKCRYLGKVVDDMASLTEFDTRRRVCFTAMINSFYVHGTFKQLLTTFEAT
SQLLWTVPFSVTASDTENEKPGERNIWSRKTWLVDTLQIYCRALDYFVN
STFLLSPASTSQTQLLVQQOEQASIGLSIELHPVPREPETFVRNLQSQVL
DVILPIWNHPMEFPDCNPNEVASVTSLVTHIYSGVVDATQONQARGTNQRA
LPLQPDETIVGMIVEMGFSRSRAEYALRRVGTNSVEIAIEWLFANPEHT
VQEDDELAQALALSLGNASKTPKPVDVPLEEADPKEPSVDEVITASVKL
FESDDSMAFPLMDLEVTLCSRNKGEDRPKIVSFLIQQLKLVQVDESKDT
GALTMLPHILALVLSEDDNTREIAAQDGIVTVAIDILTNFKLKSESESQ
ILAPKCISALLLILSMMLQARTRISSEFLEGNHGGSLEPSDYPQDSAAA
LKKVLSSDVAKEESKPDLESVFGKSTGYLTMEEGQKALLIACGLVKQCV
PEMIMQAVLQLCARLTKTHALAIQFLENGALSSLENLPKKCFFPGYDTV
ASVIVRHLVEDPQTLQIAMESEIRQTLSGKRHVGRVLPQTFLTTMAPVI
SRDPVVFMKAVASTCQLESSGGRDFVIPSKEKEKPKVSSSEQGLPLNEP
LRISENKLHDGSGKCSKSHRRVPANFIQVIDQLIDIVLSFPRVKRQEDD
ETNLIAMEVDVPATKVKGKSKVGDPEEAEFGSEELARVTFILKLLSDIV
IMYLHGTSVILRRDTEISQLRGSNLPDNSPGNGGLIYHITHRLLPISLK
NSVGSEVWKEKLSEKASWFLVVEFCSRSSEGRRRIISELSSVLSVLASLG
KSSSSKSVLLPDKRVLAFAGLVYSILTKNSSSSNLPGCGCSPDVAKSMI
DGGIIKCLTSILHVIDLDHPDAPKLVTLILKSLETLTSAANTAEQLKSA
GSNETKGTDSNERHDSRGTSTEAEVDESNRNNSSLOQVTDAAENGQEHP
QISSQSEGGRGSSQTQAMPQEMRIEGEETILPEPIQMDEMGEEDDQIEM
NFHVENRAGDDGDDAMGDEEDDDEEGFDDIGPELEDDEDADLVADGARS
VMSLSGTDAEDPEDTGLGDEYNDDMIDEDEDDIHENRVIEVQWREALDG
LDHFQILGRSGGGNEFIDDFEGMNMGDLVTLQRPGFDRRRQADINSFHR
SGSQVHGFQHPLFSRPLRTGNTASVSASAGRNDISQFYMFDMPVIPFEFDQ
VPSNPFSDRLGGSGAPPPLTDYSVVDMDSSRRGVGNSRWTDIGHPQPSS
QSASIAQLIEEHFISNLRASALADSVVERETNSTEVQEQQHPSVGSESV
LGDGNDGGQQSEAHEMLNNNDNVDNPPDVTAGIFSQARANLASPVLLQP
LPMNSTPNEIDRMEVGEGDGVPIEQADVVAVDLVSTAQGQPDTSSSQNV
SGMGTPIPVDDPISNCQPSGDVHMSSDGAEGNQSVEPSLLSRDNNELSSR
EATQDASNDEQLAEGSLELDGRAPEANSIDPTFLEALPEELRAEVLASQ
QAQSVQPPTYEPPSVEDIDPEFLAALPPDIQTEVLAQQRVQRMAHQSQG
QPTDMDNASIIATLPADLREEVLLTSSEAVLAALPSPLLAEAQMLRDRA
MSHYQARSHSNRRNGLGYNRLTGMNRNVGVTIGQRDVSSFADGLKVKEM
EGDRLVDVEALKSLIRLLRLAQPLGKGLLHRLLFKLCAHRGTRANLVQL
LLDLIRPEMETSPSELATISNQQRLYGCQSNVIYGRSQLLNGLPPLVFRR
VLEVLTYLATNHSAVADMLEFYFDSSLVSQLSKPKPSVCEGKGKETVTHV
TDSRNLEIPLVVFLKLLNRPQLLOSTSHLALVIGLLQEVVYTAASRIEG
WSPLSSLSEKSEEKPVGEEASSETRKDAKSEQVDEADKQSVARVKNCAD



IYNIFLOLPQSDLCNLCLLLGYEGLSDKIYLLAGKVIKKLAAVDVAHRR
FFAKELSQLASGLSASTVRELATLSNTEKMSHSTGSMAGASLLRVLQVL
SSLTSTIDDGNPGTEKETEQEEQNIMERLNMALEPLWQELSQCISMTEV
QLDHTSATTTVSSVNPGDHALGVTAPSPISPGTQRFLPLIEAFFVLCEK
IQTPSILHQDQANVTAGEVKESALSLSSKTSVDSQKKIDGSLTFAKFAE
KHKRLLNSFVRKNPSLLEKSLSMMLKAPRLIDFDNKKAYFRSRIKHQHD
QHISGPLRISVRRAYMLEDSYNQLRMRSLODLRGRLNVQFQGEEGVDAG
GLTREWYQLVSRVIFDKGALLFTTVGNDATFQPNPNSVYQONEHLSYFKF
VGRMVAKALFDGQLLDVYFTRSFYKHILGVKVTYHDIEAVDPDYYKNLK
WLLENDVSDILDLTFSMDADEEKHILYEKTEVTDYELKPRGRNIRVTEE
TKHEYVDLVAGHILTNAIRPQINAFLEGFNELIPRELVSIFNDKELELL
ISGLPEIDFDDLKANTEYTSYTAGSPVIHWFWEVVKAFSKEDMARFLQF
VIGTSKVPLEGFKALQGISGPQRLOIHKAYGGPERLPSAHTCENQLDLP
EYPSKEQLEERLLLATHEASEGFGFA

>Bra040685
MDLNRKHKVSLRGASSEEMSRDALLAKVSQARELRSYARRANAAAVEFIQR
VWRSYIVRKKAAFVIQDEWESSLSCHSDTLTKSWVSSRVLRPFLFFIRS
LCVQHOKIEPRDVQCMQTCFKILLESINSNDQGYNFCSLAVGTFEESRT
WLCQTRRLVSLCSFLLTECSYSQERIKDVLGVGALLLRILIVLTDPKSW
KIVSKONFEDAESAGKMIVPFIGNSKSGYYTAVRRYIKSLTKNSDERLL
ITTSAVTLALRPFHARQPDSDGDNQPDTNLAVEEYVSLILTIPRLVCCL
PSVLIRALKHKSILMPSFHTILILRDKLLTRISEIEYSERQSCTTEIPS
VGWAMGNIVSLATVSENDFMDTQESNLEMFYVLYVHVIVTLTENLLSQV
EKVGTQDIHLDFEATPDDTEKGKSSVKISFVELLRPVCQOWHLAKLLAA
SGKETRIIADKDASTNSKKGSETLELFDVARFYSCMLRIFCVLNPVVGP
LPVLNMLSFSPGYIVSLWSSLENVLLSEDGCIPDESSHKPAKASWNTRS
PSEKKLKHVKNDGVNKWVNVLNKFSGKSPGPREHVESTSDQPGSSLIND
STDDGWDVQTLRGGPVGISKDVSCLLHLFCATYAHLLVVLDDIQFYEKQ
VPFMLEKQRRIASVLNTLVYNGLLRGTGPENRQLMDSATIRCLHLLYERD
CRHPFCPSTLWLSPGRTSRPPIAFAARTHEVLPTSDVFTSPSMGSVITI
TPHVFPFEERVHVFREFISMDKASRKMAGEVDAPGARSIEIVVRRGHVV
EDGFRQLNSIGSRLKSSIHVSFVNESGLPEAGLDYGGLSKEFLTDITKA
AFASEYGLFSQTTTSDRLLVPSPSARYLENGIQMIEFLGRIVGKALYEG
ILLDYSFSHVFIQKLLGRYSFIDELSGLDPELYRNLMYIKQYEGDLQEL
CLDFTVTEEFCGKMSIIELKPGGKDISVTNENKMQY IHAMADYKLNRQT
VPFSNAFYRGLTDLISPAWLKLENAHEFNQLLSGGNHDIDVDDLRRNTK
YTGGYSDSSRTIKIFWEVMKGFEPSERCMLLKFVTSCSRAPLLGFKYLQ
PTFITHKVSCDTSLWAAIGGQDVERLPSASTCYNTLKLPTYKRASTMRE
KLLYAITSNTGFELS

>Bo1004417
MDLNRKHKVSLRGASSEEMSRDALLAKVSQARELRSYARRANAAAIFIQR
VWRSYIVRKKAAFVIQEEWESSLSCNSDTLTKSWVSSRVLRPFLEFFIRSL
CVQHQKIEPRDVQCMHTCFKILLESINSNDQGYHFCSLAVGTFEESKTWA
CQTRRLVSLCSFLLTECSYSQERIKDVLGVSALLLRILIVLTDPKSWKII
SKONFEDAETAGKMIVQFLGSSKSGYYRAVRKYIKSLTKNSDERLLITTS
AVTLALRPFHARQPTFVDDNQPDTNLAVEGYVSLILTVPRLVCCLPSALI
RALKHKSILMPSFHTILILRDKLLTRISEIEHSEKQSCTTEIPSVGWAMG
NIISLATVSENDFMDTQESNPEMFYVLYVHVIVTLAENLLSQVEKVGTRD
IHLDFEATPDDTEKGKSSVKISFVELLRPVCQQWHLAKLLAASGKETRVT
ADKDASTRSKKGSETLELFDIARFYSCMLRIFCVLNPVVGPLPVLNMLSEF
CPGYVVSLWSSLESVLLPEDGCTADESSHKPAKASWNTRSASEKKLKHLK
NDGVNKWVNVLNKFSGKSPGPREHVESTVDQPGSSQANESTDDGWDVQTL
RSGPVGISKDVSCLLHLFCASYAHLLVVLDDIQFYEKQIPFTLEKQRRIA
SVLNTLVYNGLLRGTGPENRQLMDSAIRCLHLLYERDCRHPFCPSALWLS
PGRTSRPPIAFAARTHEVLPTNDVFTSPSMGSVITITPHVFPFEERVHVE
REFISMDKASRKMAGEVDAPGARSIEIVVRRGHVVEDGFRQLNSIGSRLK
SSIHVSFVNESGLPEAGLDYGGLSKEFLTDITKAAFATEYGLEFSQTTTSD
RLLVPSPSARYLENGIQMIEFLGRIVGKALYEGILLDYSFSHVFIQKLLG
RYSFIDELSGLDPELYRNLMYIKQYEGDLQELCLDFTVTEEFCGKMSIIE
LKPGGKDISVTIENKMQYIHAMADYKLNRQIVPFSNAFYRGLTDLISPAW
LKLFNTHEFNQLLSGGNHDIDVDDLRRNTKYTGGYSDSSRTIKIFWEVMK
GFEPSERCMLLKFVTSCSRAPLLGFKYLQPTFIIHKVSCDTSLWAAIGGQ
DVERLPSASTCYNTLKLPTYKRASTMREKLLYAITSNAGFELS
>Bo1007120
MNCRGRSPMNYDGQYTPVVTNMDKPRTLPPFLKNSRRPLVKSLIEMVKLV
DPKDSEAFLFSEHVLRSLNLISKVCRESGDHTVSPSQLILCDVDSIKFED
GNRENLFTFRQTGPSKWKPTIDRVHLNTHSKLLETRLANAKEQQLVKTQTI
LLSDLMEQNDEHFARILLDVLHAETKTSTSDOMVISWVLILLRRLIISSN
PILEVFLVRDLALLLELLNLPSKELMMLVMHLLVSVLSHAKVEDESSKYS
LDELKPSDLONLCIFFRKDSQTFNLVSTLRTTHSSACVVAFALSSNNIMD
VIFTPSFYKHMIGDDITYHDMKTMDHELFNEWEKLLQTMVTKESVQKYIE
EEAEYFMTGAIDDKLLAFLKGFHELIPPKYAAIFNAEELRDAMSGMPTIH
VEALKQTAIYVNYVGDDVVIQWEFWEVLESFEHCDKAKFLGEVTGTQRVPS
DGLELTIVRSGATNRLPAGHTCAKQLDLPRYSTKEQLRDKLLKAIQGCDR
FCFG

>Bo1009294
MFFSGDPSTRKRVDLGGRSTKEGDARRLLEQTRMERNRRLQQOKQHNSAAL
KIQKFFRGRRSMAIERFKVRRDFCETYGDNCONVDRHCFEPASSFLPQFL
FFFKAQSSGDFVMLVETCRLLRQFAHSCGDILSFEFSGLDYSTEHNTVDER
VKKLAFTCIEAIHONRERLRDQLLVTPEEATISTAILMDAMSLLLDPKLP
WVCKIVSYLQKRNIFKLVREIVTTAKEGSRSPTMNGSILSLESVLFLVVP



DLPSLDPELYRHLIFLKRYKGDISDLELYFVILNNEYGERTEEELLPGGK
DMRVTNKNVITFIHLVSNHRLNFQIRQQOSSHFLRGFQQLIPREWIDMENE

PVYNGVIGLLRKLSSGSTLAFRTLYELNIGYRLKEIISTYDISHSVSSTN
PITACSNQECNDSDENVGDENQFTTQVHEVLKLVIGLLPSSPVEDNQLAL
EKESFLVNQPDLLQQFGADVLPVMIQVLKSGANVYVSYGCLSAIHKLTCL
SKSADFVDLLKNANILSVLAGILSRKDHHVVVVALQIAEVLLGKYSEDFL
NSFVKEGVYFAIEALLNSGQQSQGSTDVSEEPVPKETVKCLCQSFERSIS
SSSQTCKIEKDSVYILATRIKESFFGPEVFDSQKGLTDVLONLKHLSAAL
DDLMTVPIDAPALHDEKFFSVWSQIMERLNGRESVSTFEFTESGVVKALA
NYLSNGLHQRKFSKGDPECDSLPFVGNRFEVFTRSLWSDGEATSSVLIRK
LONSLSSLESYPIVLSQFLKQRNSFATVPNGRSTSYPILRVRFVKAEGET
CLRDYSQDLVTVDPLCFLDAVDQYMWPKVQLEPLDSVEEKDQAMECPSSQ
LOSTSISCQGESSTHMEIDSPNASQLOGSQEEDQEQLPDSGEENTSSSEE
EDALPRLLFRLEGLELDRSLTVYQAILLHKLKSASETTNDSKLSGSHTIT
YERAPQLAESDENLFPLGSMDNDEYHPFLSFLFAQRLGLRHKATNPPAYD
ILFLLKSLEGMNRFLFHLICHERINAFGEGRLENLDDLRVQVCPVPYAEF
VSSKLTEKLEQQLRDSFAVSTCGLPPWENDLMGSCPFLFSFEVKTKYFRL
SAFGSQKVHHHPQHLSSEGRPVTGSLPRKKFLACRENILESASKMMELHG
NQKVVIEVEYSEEVGTGLGPTLEFYTLVSRAFQNPDLGMWRCDRSSFAGK
PKEDSGFLVAPSGLFPRPWSDASAAFPDVLOKFVLLGTVVAKALHDGRVL
DLPFSKAFYKLILGQELSSFDIHFVDPELCKTLVELQALARRKKVFSESQ
SDARAAKCDLSFRGTKIEDLCLEFALPGYSDYDLAPHSSTDMVNLDNLEE
YIKAIVNATVCTGIQKQVEAFRSGFNQVFPIEHLGIFNEEELETLLCGER
DLFNMNEVLDHVKFDHGYTSSSPPVENLLEILHEFDKDQQRAFLQFVTGC
PRLPPGGLASLNPKLTIVRKHGSDSSETDLPSVMTCANYLKLPPFSSKVI
SLSSSFVNPLSFLLMLTKAGLRKDLTVLWEFCFVFCLVCVLQEKMKEKLIY
AITEGQGSFHLS

>B01016067/8



>Bo1030543
MTLSRYSDNHKRKFDDNGVDNNILHKMKRHEVDADHTSPSQQPFNPWRSD
ENSPQONRYECSSSSSSSSSSSSSTESSTRSESTRLOLFVRMVSGGKTIVI
QADKSDTVENLHQRIELKTKIPVNGGKTIVIQADKSDTAENLHQRIELKT
KTPVNKQRVIYKGKQLODERPLSYYSIPQDSSLHLVGRMRSTDHPVACRV
VDDIMYIVSRMHRGGGGGENNNLPRGMSINEKLSSFEFSAIPRESGGDDNS
YIDSTDKYLTIFTNSSVPASLVMLYTSPLKANKSCGESSIKLFLNSCLAL
PDEQQSCCLPVVLEFCRLLRRVCPHSSLYGSCRNTLGSLLETVQELVDKS
GTEVTSLHYRLLTVGEEILPCLSELADLMEQQLYDDNLGPSLYDVQKFSS
FWRPLRYAIDFQLSSLIPFALPLRSTVLEAEVARICQIFGRLLTTMHICI
LRIESSLGGRGVANTEAMPLKWGQYLNILKIVSSMSELYQGGKEKVVSLI
NSRKVPFCALILKFVKRGDDHGWISEYREATTFECRRHLAMMLFPDGKED
YSEMHEMLIDRSQVLKESYEYISQASPGGLHGALFMEFKNEEATGPGVLR
EWFYLVCQEIFSPGGTLFLRSPDDFRRFSPNPASKVEQLHLGYFKFAGRV
IALALMHKVQVGVLFDRVEFYLQLTNQTISLEDIKDTDRVIYNSCKQILEM
DPVFFDSNAGLGLNFVLETEELGKRETKELIKDGKSTAVDSKNREEYVKL
LISERFVTSVSELVEKFSEGFSDILSVPIQSFFRHLDLEDFDGMLRGGEN
QISVDDWKAHTEYNGFKETDRQIDWEFWKILRKMTEEERRSVLFFWT SNKF
IPLEGFRGLSSKLYIYRLHEANDRLPTSHTCFYRLCLPKYPTMGLMEQRL
RFITQDHVSSSFGKW

>Bol036879
MFFSGDPSTRKRVDLGGRSTKERDARKLLEQTRMERNRRLLOKQONAAAL
KIQKFFRGRRSVATERSKVRREFCETYGDNCONVDRHCFEPGSSFLRQFL
FFFKAKNSGDFLILVETCRLLKMFAHSNGDILSLFSGSDYSAEHNLVDER
VKELAFTCIEAIHQNRDRLRDQLLVTTEEASTSTAILMEAMSLVLDPKLP
WVCKTVSYLOKRHIFKLVREIVITAKENPRGQTKTGNILSLERVLILVVS
HVGREPCCCPVDDPRWSFSSMILTLPLIWQLFPNLKVVFANPNLSQHYIH
OMAFCIQKDTHVLPIDTSTEFPGYACLLGNTLETANVVLSQPDCSLDMAV



DIASVATFLLEKLPPVKSSERESKQSSSEEDDMLIDDIPELVLNKTLEQQ
ITSNAIDSRFLLOQLTNVLFHQVSLGTQPYDEDKEAQAIGTASSFLYAAFN
TLPLERIMTVLAYRTELVVVLWNYMKRCHENQKWSSMPNLLAYLPGDAPG
WLLPLVVFCPVYKHMLMIVDNEEFYEREKPLSLODIRLLITIILKQALWQL
LWVNPLTQPSTGKSVSNNLSKKNPVGLIQNRVGVVVAELLSQLQDWNNRQ
QFTSSSDFQADTVNEYFISQAIAEGTRANYILMHAPFLIPFTSRVKIFTT
QLATARESHGHGSQAIFARNRFRIRRDHILEDAYNQMSALSEDDLRGSIR
VTFVNELGVEEAGIDGGGIFKDFMEKITRAAFDVQYGLFKETVDHMLYPN
PGSGMVHDQHLOFFHFLGTLLAKAMFEGILVDIPFATFFLSKLKHKYNYL
NDLPSLDPELYKHLIFLKRYKGNIAELELYFVILNNEYGERTEEELLQGG
KDMRVTNENVITFIHLVSNHRLNFQIRQQSSHFLRGFQQLIPKECIDMEN
EHELQVLISGSADYLDIDDLRONTNYTGGYNAGHYVIDMFWEVLKSFSTE
NOKKFLKFVTGCSRGPLLGFKYLEPAFCIQRAAGSASNEAVDRLPTSATC
MNLLKLPPYQSKEQLETKLMYAISAEAGFEDLS
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MENRGQKRMEVLGEPPADKRACNSQDEFTSGASSVQAQQANGNTDADMDTS
SSASPSSRSGGEQDREEKEEEDYGSCDSDDADPRRRVLORYQRGRSTGDQ
LKLKSLVTRLSEENDPSLOQLTGLTELCEVLSFCTEDSLSSVMADLLSRVL
VKLAKHESNADIMLLAIRGITYLCDVYPRSVAFLVKHETVPALCQRLLTI
EYLDVAEQCLQALEKISRDQPVACLNAGAIMAVLSYIDFFSTSIQRVAVS
TVVNICRKLPSEPPSPVMDAVPVLCNLLQYEDRQLVESVAICLTKIADQV
SQSPTMLDQLCSHGLIHQSTHLLNLNSRTTLSQPVYNGVIGLLRKLSSGS
TLAFRTLYELNIGYRLKEIISTYDISHSVSSTQPLNACSNQVHEVLKLVI
ELLPASPVEENHLALEKESFLVDQPNLLQQFGADMLPVMTQVLKSGASVY
VSYGCLSAIHKLTCLSKSGDLVELLNNANISSVLAGILSRKDHHVVVVAL
QIAEVLLEKYRDAFLNSFIKEGVFFAIAALLTADRGQQINPVSGEFIQGSV
PKEIVKCLCQSFEGSVSSSSQTCKVGNDSVYILATRIKESFFGPEVFDSQ
KGLTDVLONLKNLSAELNDLVTVPVDTHVLHGERFFSIWNQIMERLNERE
SVSTFEFTESGVVKAVANYLSNGLYERKLSKGGPECDSLPLVGNRFEVET
RLLWSDGEATPSVLIQKLONSLSSLENYPIVLSQLLKQRNCYAAVPNGRC
ISYPVLRVRFAKAEGETCLRDYSPNEVTVDPLCYLDAVGQCLWPQVNLKP
LNSVEAKDQAIECQSSQLQOSTSISCQGESSSHMEIDSPNASQLQGSQEEE
DODHLIDSGEENSSSSKEEDVRPRLLFRLEGLELDPSLTVYQAILSHKLK
SENETTNDSKLSGHHTITYERAPQLAVSRENLFPLGSIDNDEHHPFLSYL
FAHRLGLRHRVTSPPAYAILFLLKSLEGMNRFLFHLICHERINAFGEGRL
ESLDDLSVQVRPVPYAEFVSSKLTEKLEQQLRDSFAVSTCGLPPWENDLM
YSCPFLFSFEVKSKYFRLAAFGPQQVHNQPQHLGSSNVHGEGRSVTVSLP
RKKFLACREKILESAAKMMELHGTQKVSVEVEYSEEVGTGLGPTLEFYTL
VSRAFQNPDLGMWRSDPSSLAGKPMVPPSGLFPRPWSATSAAFPGVLQOKE
VLLGTVVAKALQDGRVLDIPFSKTFYKLILGQELSSFDIHFVDPELCKTL
VELQALARRRKVISESQSDVRAAKSDLSFRGTKIEDLCLEFALPGYTDYV
LSPQFANDMVNLGNLEEYVKAIVNATVCNGIQTQVAAFRSGFNKVEFPIEH
LKIFNEEELETLLCGERDLFSMNEVLDHIKFDHGYTSSSPPVONLLEILH
EFDKEQQORAFLQFVTGCPRLPPGGLASLSPKLTIVRKHGSDSSETDLPSV
MTCANYLKLPPYSSKEKMKEKLIYAITEGQGSFHLS

>Bol1003376
MATGRSASMPSRLRQLLSGEGSIGPSIRLDAEPPPEIKSFIEKVIQSPLS
DIAIPLSGFRWEYSKGNFHHWRPLFLHFDKYFKTFISTRNDLLLSDHILE
DADPFPKYSVLQILRVMQIILENCPNKSSFDGLEHFKLLLASTDPEVLIA
ALETLSALVKISSSKLHRSGKLIGCGSVNSFLLSIAQGWGSKEEGLGLYS
CVVANERNQEEGLSIFPSDLENNHKEADFRIGSTVYFELRGHSAQRIDDG
SSSATSSSSSSSSRVIQIPDLHLRKEDDLVLMKECIEHYNVPPELRFSLL
TRVRYAHAFRSSRICRSYSRICLLAFIVLVQSSDAQEELASFFANEPEYT
NELIRIVRSEEPIPGTIRTLAMLALGAQLAVYSASHDRARILSRSSISFA
VGNRMILLNVLQKAVLSLKISSDPSSIAFVEALLQFYLLHIVSSSSSGST



IRGSGMVPTFLPLLEYTDPSHLHLVYLAVKALQKLMDYSSSAVPLLRDLG
GVELLSQRLELEVHHILKLTGENNSDMVVGESLELNGDQLLSRKRLIKVL
LKSLGSSTYTPGNANRSQSSQESTLPATLSLIYRNADKFGGDIYYSAVTV
MSDLIHKDPTSLTSLFEMGLPEAFLSSVVSGVLPSSKAIACIPNGLGAIS
LNSKGLETVKETSALRFLVDVFTSKKYVLAMNEAIVPFTNAVEELLRHVS
SLRATGVETIIEIVDNIACFGESGSSSSSVSTAMEMDSDVKNINGVSHEQ
FVQLCIFHLIILLHRTMENAETSRLFVEKSGIEALLKLLLRPSIAQSSEG
VSIALHSTIVFKGFTQHHSASLARAFCSSLRDQVKKALGGLQDLSGTFLL
DRKLSPSCGIFSSLFLVEFLLFLAASKDNRWMTALLSEFANGSKDVLENI
GHLHREILWHIAVYESGTLESPNTSPESEQTEPSSNGTEGQRFSSFRQFL
DPLFQRRTSGWSAESQFFDLTNLYRDLGRASTGFQPRPISDGPSSSSEAS
GNRELEREGSYYTSCCDMVKSLSFHITYIFQELGKAMLLOQFRRREDTVNV
SPSSKLVASSFASISLDHLNFEGHEIAAEASRSTKCLYLGKVVDFIDAVL
LDRPDSCNPVLINCFYGRGVIQTVLTTFDATSQLLFSINRSYSSPMETDD
VKGKQDEKEDTDHAWIYGPLAGYGKLMDHLVTSSFILSPFTKRLLVQPVE
NGNIPFPQDAETFVKILQSIVLKAVLPVWTHPLFTECSYDEFVTALISIIK
HVYSGVELKSLGGSGSARVTGPPPSETTISTIVEMGFSRSRAEEALRQVG
SNSVEFAMEWLFSHPEEIQEDDELSRALAMSLGNSESDTKENVVDETREQ
IEAEIVSLPPVEELIATCTKLLOMKEPLAFPVRDLLVLICSENNGEHRSG
GICCLLSRIKDCCPVFDDTKNNLLSALLHVLALILHEDAGSREVALKAGT
VRLVCDVLSKWDSGSIDKEKFNVPKWVTTGFLAIDRLLOQVDQKLNTELIE
ELQKGETSLAIDESKQDKLQSVFGSSQLVDADDQKKLIEIACTCIRNQLP
SETMHAVLQLCSTLTRKHSVAVCFLDFGGVQGLLSLPSNSLFPGFDSVAA
SITRHVLEDPQTLQQVMESEIKHALATLSNRHSNQRISPRNFLLHVNSVI
ARDPVTFIQAARSICQVEMVGERPYIVLVKEKEKSKDKEKDKDKDKDRAD
KEKSQTSNEVATTTPPGSTKAKVYRKPPQSFIGVVELLLDSLCNEVPPPK
DDMVEGDSTSADMDIDHASTKGKGKAVATTPEEKKAISQDMSASLAKIVE
ILKLLSEMLLMYSSSIHIILRRDAEIKSLRGPQOKGGQVGGIFHHILHKE
IPYSRVKKEKKSESDWRQKLASRANQFLVGASVRSAEARKRIFSDISSIF
NDFIGTSNGLRPPANEIHILIDLLSDMLSARSPTGSHISSEASNTEVDVG
LVKSLTRTLEVLDLDNVESPKTVTGIIKVLELVTKEHAHSADSNSKNENA
NKSSDQIQSGRGDTTADASEAGGILLRSNHDSMTADHAENFGGSHTEVGS
EDVTDDMEHDQDLDEGFAAGGDDYMQEAAEDARGLENGIGSMGIEFEMHT
HVQENLDEEDEEDEDDEDRVILRFEDGEFNGLNVLDHLEVLRDHREFSDETL
HVMPVEVFGSRRQGRTTSIYSLLGRTGDGATPSQHPLLSGSPSLPASQSQ
TESTHDHTVGGRDSNGSSSSRLDAIFRSLRNGRQGHRLNLWADDSQQIVG
SGASTVPQGLEDLLVSQLRRPGSDNPSDDONPSPLEPQSQAESGQPQEAT
VRPEIPDENATDNGGANVSAPSIVSPVASATPDTRAPATDSVSSSRSQSV
EMQYDPNDSTVRDVEAVSQESGGSGATLGESLRSLDVEIGSADGHDDGGE
RHDVQPAIRSRRANLSLLPSSTGREASLYSVTEVPENSGHEAEQDNPPEE
QPVNRNVASSSIDPAFLDALPEGLRAEVLSAQQGQOAPEPSSNEQQONSGDI
DPEFLAALPADIRAEVLAQQQAQRVHQSHELEGQPVEMDTVSIIATFPSE
LREEVLLTSDDAVLANLTPALVAEANMLRERFAHRYHNRALFGMHPRHRR
GEASRRGEGVISGNEGIASRRSAAKVIEAAGAPLVNTEALQAMIRVLRIV
QPLYKGPLQRLLLNLCSHGETREFSLVNTFMDMLMLDTRKPVNYSSVSEPP
YRLYACQSNVTYSRPQHEFDGVPPLVSRRVLETLTYLARNHIYVAKILLQS
RLSLPSLQOGSVPSDKARGKAVVVSDDHMSRTQQEPESVAFALLLSLLNQP
LYLRSVAHLEQLLNLLEVIIDNAERKSESADGSDGSASEQQSTHQALEVE
NNSENHDMVSGTVPAGTVTKPIVSSGSSSNRAESECDVHTVLLNLPQSEL
CLLCSLLAREGLSDNAYTLVAEVLKKLVAMAPSHCHLFITELANAIQSLT
RSAISELHMFGEAVKTLLSTTSSDGSGVLRVLQALSSLVDSLLITKEKNS
EEHVAVFSQLSNINLALEPLWLELSNCICKIEGHSDSASVTTTSPTTSTS
SATTRGAGVSQSLPAGAQNMLPYVESFFVTCEKLHPSSQSCDISVPMASS
DAEEQPKGPGPSSSSKVDEKYGSFIKFSERHRKLLNAFIRQNPALLEKSE
SLMLKVPRFIEFDNKRAYFRSKIKHQHDHHHSPLRISVRRAYILEDSYNQ
LRMRSTQELKGRLTVHFQGEEGIDAGGLTREWYQLLSRVIFDKGALLFTT
VGNDSTFQPNPNSVYQTEHLSYFKFVGRVVGKALFDGQLLDVHEFTRSFYK
HILGVKVTYHDIEAIDPDYYKALKWMLENDISDVLDLTFSVDADEEKLIL
YEKTEVTDHELIPGGRNIKVTEENKHEYVDLIAEHRLTTAIRPQINAFLE
GFSELILKDLISIFNDKELELLISGLPDIDLDNLRANTEYSGYSPGSPVI
QWFWEVVQGLSKEDKARLLQFVTGTSKVPLEGFSSLOGISGAQKFQIHKA
YGSANHLPSAHTCFNQLDLPEYPSKEHLQERLLLATIHEASEGFGFEFG
>Bol000411*




>Bol1000412*

>AT4G12570/UPLS
MTLSRSSADDSTNNANRSYSAVAGTDNKRKRDEDSSDYVGVAESLEMLKK
QEIDADHMAASAQQTLISWRSGENSRSLSSSGECSSSNRPESTRLQIFVR
MMSGGKTIVIHAEKYDTVEKLHOQRIEWKTKIPALEQRVIYKGKQLQRENS
LTYYSIEQDASLQLVARMQSTEHPVAWQTIDDIMYTISRMYKGENLQSNI
NEKIVTFFAMIPVESDESIAKYLNIFSNSSVPAALVMLYASSLERNKSCA
KSSVKLFLSNCVALPKNQKNYCLPIVLEFCKLLRKVCPDQKLYVTCRNTL
GSMLETFDNPHGVYNDQYETFGVEIFPFFTELTGLLLNELAQNSGPSFCD
FQKVSSFWQQLRKVIELKVAFPIPIVLPMQSTALEAETRHLHRLFGSLLT
TMDLCMCRVESSLADKEVGNSETMSSSWSQYLSILKIINSMSNIYQGAKG
QLAVMLNKNKVSFSALVVKFAKRGDDHQWIFEYKEATNFEARRHLAMLLF
PDVKEDFEEMHEMLIDRSNLLSESFEYIVGASPEALHGGLFMEFKNEEAT
GPGVLREWFYLVCQEIFNPKNTLFLRSADDFRRFSPNPASKVDPLHPDFF
EFTGRVIALALMHKVQVGVLFDRVFFLQLAGLKISLEDIKDTDRIMYNSC
KQILEMDPEFFDSNAGLGLTFVLETEELGKRDTIELCPDGKLKAVNSKNR
KQYVDLLIERRFATPILEQVKQFSRGFTDMLSHSVPPRSFFKRLYLEDLD
GMLRGGENPISIDDWKAHTEYNGFKETDRQIDWFWKILKKMTEEEQRSIL
FFWTSNKFVPVEGFRGLSSKLYIYRLYEANDRLPLSHTCFYRLCIPRYPT
ITLMEQRLRLIAQDHVSSSFGKW

>AT5G02880/UPL4
MENRGQKRMEVVEELPADKRACNSQDFRPSTSGSSVQAQANDTNPGHENV
DADMDTSSSASPSSRSDEEEQEEQDKEDSDYGSCDSDEEDPRQRVLODYQ
RQRSSGDHGKLKSLLLNLTGETDPSGQLSRLTELCEVLSFSTEESLSSVM
ANMLSPVLVKLAKHENNADIMLLATRAITYLCDVYPPSVEFLVRHDTIPA
LCQRLLTIEYLDVAEQCLQALEKISRDEPVACLNAGAIMAVLSFIDFFST
SIQRVAISTVVNICKQLSSESPSPFMDAVPILCTLLQYEDRQLVENVAIC
LTKIADQASESPAMLDQLCRHGLINESTHLLNLNSRTTLSQPVYNGVIGM
LRKLSSGSALAFRTLYELNIGYSLKEIMSTYDISHSVSSTHPINACSNQV
HEVLKLVIELLPASPVEDNQLASEKESFLVNQPDLLQQFGRDMLPVMIQV
LNSGANVYVSYGCLSATHKLTCLSKSGDIVELLKNTNMSSVLAGILSRKD
HHVIVVALQVAEVLLEKYRDTFLNSFIKEGVFFATEALLSSDRGQQONQGS
ADLSQKPVTKEIVKCLCQSFERSLSSSSQTCKIEKDSVYVLATRIKEGEF
GPEVFNSEKGLTDVLQNLKNLSVALSELMTVPIDAHVLHDEKFFSIWNQT
MERLNGRESVSTFEFIESGVVKSLASYLSNGLYQRKLSKGGPECDSLPFI
GKRFEVFTRLLWSDGEATSSLLIQKLONSLSSLENFPIVLSQFLKQKNSF
AAIPNGRCTSYPCLKVRFLKAEGETSLRDYSQDFVTVDPLCYLDAVDQYL
WPKVNIEPIDSVEAKDQAIECQSSQLQSTSISCQAESSSPMEIDSESSDA
SQLQOGSQVEDQTQLPGQQNASSSETSSEKEDAVPRLLFRLEGLELDRSLT
VYQAILLHKLKSESEATNDSKLSGPHNITYERSAQLGDSRENLFPPGSME
DDEYRPFLSYLFTHRLALRLKGSSHPPYDILFLLKSLEGMNRFLFHLISL
ERINAFGEGRLENLDDLRVQVRPVPHSEFVSSKLTEKLEQQLRDSFAVST
CGLPPWFNDLMDSCPCLFSFEAKSKYFRLAAFGSQKIRHHPQHLSSSNVH
GEARPVTGSLPRKKFLACRENILESAAKMMELYGNQKVVIEVEYSEEVGT
GLGPTLEFYTLVSRAFQNPDLGMWRNDCSFIVGKPVEHSGVLASSSGLEFP
RPWSGTSTTSDVLQKFVLLGTVVAKALQDGRVLDLPLSKAFYKLILGQEL
SSFDIHFVDPELCKTLVELQALVRRKKLFAEAHGDSGAAKCDLSFHGTKI
EDLCLEFALPGYTDYDLAPYSANDMVNLDNLEEYIKGIVNATVCNGIQKQ
VEAFRSGFNQVFSIEHLRIFNEEELETMLCGECDLFSMNEVLDHIKFDHG
YTSSSPPVEYLLQILHEFDREQQRAFLQFVTGSPRLPHGGLASLSPKLTI
VRKHGSDSSDTDLPSVMTCANYLKLPPYSSKEKMKEKLIYAITEGQGSFH
LS

>AT4G38600/UPL3
METRSRKRAEATSAAPSSSSSSPPPPPSASGPTTRSKRARLSSSSSSSLA
PTPPSSSTTTRSRSSRSAAAAAPMDTSTDSSGFRRGGRGNRGNNNDNSDK
GKEKEHDVRIRERERERDRAREQLNMDAAAAAARSADEDDDNDSEDGNGG
FMHPNMSSASSALQGLLRKLGAGLDDLLPSSGIGSASSSHLNGRMKKILS
GLRAEGEEGKQVEALTQLCEMLSIGTEDSLSTFSVDSFVPVLVGLLNHES
NPDIMLLAARALTHLCDVLPSSCAAVVHYGAVSCLVARLLTIEYMDLAEQ
SLOALKKISQEHPTACLRAGALMAVLSYLDFFSTGVQRVALSTAANMCKK
LPSDASDYVMEAVPLLTNLLQYHDSKVLEYASICLTRIAEAFAPYPEKLD



ELCNHGLVTQAASLISTSNSGGGQASLSVSTYTGLIRLLSTCASGSPLGF
RTLLLLGISSILKDILLGSGVSANASVSPALSRPADQIYEIVNLANELLP
PLPEGVISLPTSTNALVKGSCQKKSSPSTSGKQEDILKISPREKLLGDQP
ELLQQFGLDLLPVLVQIYGSSVNGTIRHKCLSVIGKLMYFSSSEMIQSLI
GDTNISSFLAGVLAWKDPQVLVPALQVAEILMEKLPETFSKVEFVREGVVH
AVDQLVLVGKPSHASPTDKDNDCVPGSARSRRYRRRSSNANSDGNQSEEP
KNPASLTIGANHNSLDTPTASFMLRETVSSCAKAFKDKYFPSDGGDVDVG
VTDDLLHLKNLCTKLTAGIDDHKVKGKGKSKASGPFLGDFSASKEEYLIG
VISEILGEISKGDGVSTFEFIGSGVVAALLNYFSCGYFSKEKISELNLPK
LRQEGLRRFKAFLEVALPFDGNEGKVPPMTVLIQKLQONALSSLERFPVVL
SHPSRSLSGSARLSSGLSALAHPLKLRLCRASGEKTLRDYSSNIVLIDPL
ASLAAVEEFLWPRVQRSESALKPAAPIGNTEPGTLPSGAGVSSPSSSTPA
STTRRHSSRSRSAINIGDTSKKDPVHEKGTSSSKGKGKGVMKPAQADKGP
QTRSNAQKRAVLDKDTQMKPASGDSSSEDEELEISPVDIDDALVIEEDDI
SDDEDDDNEDVLDDSLPMCTPDKVHDVKLADSVDDDGLATSGRQMNPASG
GTSGAAAARASDSIDTGIGNSYGSRGALSFAAAAMAGLGAASGRGIRGSR
DLHGRTLNRSSDEPSKLIFTAAGKQLSRHLTIYQAVQRQLMLDEDDDDRFE
GGSDLVSSDGSRENDIYTIMYQRPDSQVNRLSVGGASSTTPSKSTKSATT
NSSVESQSHRASLLDSILQGELPCDLEKSNSTYNVLALLRVLEGLNQLCP
RLRAQTLSDRFAEGKITSLDDLSTTAAKVPLDEFVNSKLTPKLARQIQDA
LALCSGSLPSWCYQLTRACPFLFPFQTRRQYFYSTAFGLSRALNRLQQQQ
GADGSGSTNEREMRIGRLQRQKVRVSRNRILDSAAKVMEMY SSQKAVLEV
EYFGEVGTGLGPTLEFYTLLSHDLQKASLGMWRSSSGDKVSMQIGRDEIE
DGKPSAANRDIVLAPLGLFPRPWPSTADISEGGQFHKVIEYFRLLGRVMA
KALQDGRLLDVPLSTAFYKLILGQELDLHDIVLFDAELGKTLQELRVVVA
RKHYLEGVGGDNSSTISDLCLRGCRIEDLSLEFTLPGYPEYILRSGDEIV
DITNLEEYISLVVDATVKRGVTRQIEAFRSGFNQVFDITSLQIFTPSELD
YLLCGRRELWEVETLAEHIKFDHGYNAKSPAIINLLEIMGELTADQQRAF
CQFVTGAPRLPPGGLAVLNPKLTIVRKHSSTSSAAANGAGASETADDDLP
SVMTCANYLKLPPYSTKEIMYKKLLYAINEGQGSFDLS
>AT3G17205/UPL6
MFFSGDPSTRKRVDLGGRSTKERDARKLLEQTRMERNRRLLQKQQNSAAL
KIQKFFRGRRSMAIERSKVRHDFCETYGNNCQONVDRHCFEPGSSFLRQFL
FFFKAQNSGDFVILVETCRLLQSFVDSSGDIVSLFSGLDYSSEHNLVDFR
VKKLAFTCIEAIHQNRNRLRDQLLVTPEEASISTAILMEAVSLLLDPKLP
WVCKIVSYLQKRKVFKLVREMVTTAKESPRGKTMTGNILSLERVLILIVP
HIGREPCCCTVVDPRWSFSSMILTIPLIWKLFPNLKVVFANPSLSQHYIH
QOMASCIQKDTCVLPMETSPEFPGYACLLGNTLDTANVVLSQPECSLDMAT
DIALVATFFLETLPPVKSSEGESRQGSSDEDDMLIDDVPGLVLNKALEQQ
ITNAIDSRFLLQLTNVLFRQVSLGMQSYDEDKEALAIGTASSFLYAAFNT
LPLERIMTILAYRTELVAVLWNYMKRCHENQKWSSMPKLLAYLPGDAPGW
LLPLVVFCPVYKHMLMIVDNEEFYEREKPLSLODIRLLIITLKQALWQLL
WVNPLTQPNTGKSVSNDLSKKNPIELIQNRMGIVVSELLSQLQDWNNRKQ
FTSSSDFQADSVNEYFISQAIMEGTRANYILMQAPFLIPFTSRVKIFTTQ
LATARQSHGSQGIFARNRFRIRRDHILEDAYNQMSALSEDDLRSSIRVTF
VNELGVEEAGIDGGGIFKDFMEKITRAAFDVQYGLFKETADHMLYPNPGS
GMIHEQHLQFFHFLGSLLAKAMFEGILVDIPFATFFLSKLKQKYNYLNDL
PSLDPELYRHLIFLKRYKGDISDLELYFVILNNEYGERTEEELLPGGQDM
RVTNENVITFIHLVSNHRLNFQIRQQSSHFLRGFQQLIPKEWIDMEFNEHE
LQVLISGSVDSLDIDDLRNNTNYAGGYHAGHYVIDMFWEVMKSFSTENQK
KFLKFVTGCSRGPLLGFKYLEPAFCIQRAAGSASNESVDRLPTSATCMNL
LKLPPYQSKELLETKLMYAISAEAGFDLS

>AT1G55860/UPL1
MAIAEEVTVFAETSLGTRIVMAVPLDITAADFKRKLEKTHASCLSSVGEI
EVHGLMVKRKSRFYHLVESVPIRYIFLDNQKPWFIHAEARVVSRSQESSV
SNSIDKTHIRHCHGSDNSIERVTALIQGKDKKIKKSRAKSDSRNVASGQE
TCLDKREYLGPSTSEPETIKSLPSIARVAEMKNSECFKSFTPKPPERKPV
DSESESIGKRITVAANNIRMQGKTHNSSSLSSSIFRSNSCRNRSLDGKIT
TSLAKFMVFEPSKIKSFINSVTSVPLELIHEPLACFRWEFDKGDFHHWVD
LFNYFDTFFEKHVQVRKDLHIEENFEESDPPFPKDAVLQVLRVIRVVLEN
CTNKHFYSSYEQHLSLLLASTDADVVEACLQTLAAFLKRQIGKYSIRDAS
LNSKLFSLAQGWGGKEEGLGLTSCAAENSCDQVSLQLGRTLHFEFYPSDE
SPSELPGGLQVIHVPDVSICAESDLELLNKLVIDHNVPPSLRFALLTRMR
FARAFSSLATRQQFTCIRLYAFVVLVQASGDTENVVSFFNGEPEFVNELV
TLVSYEDTVPEKIRILCLLSLVALSQDRTRQPTVLTAVTSGGHRGLLSGL
MQKAIDSVVCITSKWSLAFAEALLSLVTVLVSSSSGCSAMREAGLIPTLV
PLIKDTDPQHLHLVSAAVHILEAFMDYSNPAAALFRDLGGLDDTIFRLKL
EVSRTEDDVKEKNCSSDSNGPDTEQLPYSEALISYHRRLLLKALLRAISL
GTYAPGNTNLYGSEESLLPECLCIIFRRAKDFGGGVFSLAATVMSDLIHK
DPTCFNALDSAGLTSTFLDAISDEVICSAEAITCIPQCLDALCLNNSGLQ
AVKDRNALRCFVKIFTSPSYLRALTGDTPGSLSSGLDELLRHQSSLRTYG
VDMFIEILNSMLIIGSGMEATTSKSADVPTSAAPVPMEIDVDEKSLAVSD
EAEPSSDTSPANIELFLPDCVCNVARLFETVLONAEVCSLFVEKKGIDAV
LQLFSLPLMPLSTSLGQSFSVAFKNFSPQHSAGLARIVCSYLREHLKKTK
ILLVSIEGTQLLKLESAIQTKILRSLSCLEGMLSLSNFLLKGSASVISEL
SAADADVLKELGITYKQTIWQMALCNDTKEDEKKSVDRGSDNSVSASSST
AERESDEDSSNALAVRYTNPVSIRSSSSQSIWGGDREFLSIVRSGEGIHG
RTRHAIARMRGGRTRRHLESFNFDSEIPADLPVTSSSHELKKKSTEVLIA
EILNKLNCTLRFFFTALVKGFTSANRRRIDGASLSSASKTLGTALAKVFEL
EALNFDGYGAAAGHEKSLSVKCRYLGKVVDDITFLSFDTRRRVCFTAMVN
SFYVHGTFKELLTTFEATSQLLWTVPFSIPASSTENEKPGERNIWSHSKW



LVDTLONYCRALDYFVNSTYLLSPTSQTQLLVQPASVGLSIGLFPVPREP
ETFVRNLQSQVLDVILPIWNHPMFPDCNPNFVASVTSLVTHIYSGVVDAR
ENRSGVTRGINQRALPLQLDESIVGMIVEMGFSRSRAEIALRRVGTNSVE
MAMDWLEFTNPEQPVQEDDELAQALALSLGNSSETPKLEDTEKPVDVPQEE
AEPKEPPVDEVIAASQLKLVQLDFSKDTGALTMIPHILALVLSEDDNTRE
IAAQDGIVTVAIGILTDFNLKSESETEILAPKCISALLLVLSMMLQAQTK
LSSEYVEGNQGGSLVPSDSPQDSTAALKDALSSDVAKGESNQALELIFGK
STGYLTMEEGHKALLIACGLIKQHVPAMIMQAVLQLCARLTKSHALAIQF
LENGGLSSLFNLPKKCCFPGYDTVASVIVRHLVEDPQTLQIAMETEIRQT
LSGKRHIGRVLPRTFLTTMAPVISRDPVVFMKAVASTCQLESSGGRDFVI
LSKEKEKPKVSGSEHGFSLNEPLGISENKLHDVSGKCSKSHRRVPANFIQ
VIDQLIDLVLSFPRVKRQEDGETNLISMEVDEPTTKVKGKSKVGEPEKAS
SSRVGEPEKAEIPEKSEELARVTFILKLLSDIVLMYSHGTSVILRRDTEI
SQLRGSNLPDDSPGNGGLIYHVIHRLLPISLEKFVGPEEWKEKLSEKASW
FLVVLCSRSNEGRKRIINELSRVLSVFASLGRSSSKSVLLPDKRVLAFAN
LVYSILTKNSSSSSSNFPGCGCSPDVAKSMMDGGTIQCLTSILHVIDLDH
PDAPKLVTLILKSLETLTRAANAAEQLKSEVPNEKKNRDSDERHDSHGNS
TETEADELNQNNSSLQQVTDAAGNGQEQAQVSSQSAGERGSSQTQAMPQD
MRIEGDETILPEPIQMDFMREEIEGDQIEMSFHVENRADDDVDDDMGDEG
EDDEGDDEDADLVEDGAGVMSLAGTDVEDPEDTGLGDE YNDDMVDEDDDD
FHENRVIEVRWREALDGLDHFQILGRSGGGNGFIDDITAEPFEGVNVDDL
FALRRPLGFERRRQTGRSSLDRSGSEVHGFQHPLFSRPSQTGNTASVSAS
AGSISRHSEAGSYDVAQFYMFDTPVLPFDQVPVDPFSARLAGGGAPPPLT
DYSVVGMDSSRRGVGDSRWTDIGHPQPSSLSASIAQLIEEHFISNLRASA
PVNTVVERETNTTEIQEQLHPDVPPSVGSETVLGDGNEGGQQSEERELLN
NNENVNNPPDVMAESFAQGQANLASPVSQDTGESLQQLEVMQPLPLNSTP
NEIDRMEVGEGDGAPIDQVDHEAVHLISTAQGQPDTSSIQNVSVTAIAPP
VDDPDSNFQPSVDVDMSSDGAEGNQSVQPSPLDGDNNELSSMEATENVRN
DEQVEEGSLDGRAPEVNAIDPTFLEALPEDLRAEVLASQQAQSVQPPTYE
PPPVDDIDPEFLAALPPDIQTEVLAQQRAQRMVQQSQGQAVDMDNASIIA
TLPADLREEVLLTSSEAVLAALPSPLLAEAQMLRDRAMSHYQARSSVFGS
SHRLNNRRNGLGYNRLTGMDRGVGVTIGQRAVSSSADGLKVKEIEGDPLV
NADALKSLIRLLRLAQPLGKGLLQRLLLNLCAHSFTRANLVQLLLDMIRP
EMETSPSELAITNPQRLYGCQSNVVYGRSQLLNGLPPLVFRRVLEVLTYL
ATNHSAVADMLFYFDSSLLSQLSSRKGKEKVTHVTDSRDLEIPLVVFLKL
LNRPQLLQSTSHLGLVMGLLQVVVYTAASRIEGWSPSSGVPEKLENKPVG
EEASSETRKDAESELVGEADLSVARRKNCAEIYNIFLQLPQSDLCNLCIL
LGYEGLSDKIYSLAGEVLKKLAAVDVAHRKFFTKELSELASSLSSSTVRE
LATLSSKQKMSRSTGSMAGASILRVLQVLSSLTSPIDESNVGTERETEQE
EQNIMQRLNVALEPLWHELSQCISMTELQLDHTAAASNINPGDHVLGISP
TSSLSPGTQRLLPLIEAFFVLCEKIQTPSMLQQDTNVTAGEVKESSAHGS
SSKTSVDSQKKTDGSVTFSKFAEKHRRLLNSFIRQNPSLLEKSLSMMLKA
PRLIDFDNKKAYFRSRIRHQHDQHISGPLRISVRRAYVLEDSYNQLRMRS
PODLKGRLNVQFQGEEGIDAGGLTREWYQLLSRVIFDKGALLFTTVGNDA
TFQPNPNSVYQTEHLSYFKFVGRMVAKALFDGQLLDVYFTRSFYKHILGV
KVTYHDIEAVDPDYYKNLKWLLENDVSDILDLTFSMDADEEKHILYEKTE
VTDYELKPGGRNIRVTEETKHEYVDLVAGHILTNAIRPQINAFLEGFNEL
IPRELVSIFNDKELELLISGLPEIDFDDLKANTEYTSYTAGSPVIHWFWE
VVKAFSKEDMARFLQFVTGTSKVPLEGFKALQGISGPQRLQIHKAYGAPE
RLPSAHTCFNQLDLPEYQSKEQLQERLLLAIHEASEGFGFA
>AT3G53090/UPL7
MDLNRKHKVSLRGASSGEISRDALLAKVSQERELRSYARRANAASLFIQR
VWRSYIVRKKAAIEIQEEWENLLSCHSVTLTKSWVSSRVLRPFLFFVRSL
SVQHQKIQARETIHCMQTCFKILLESINSNDQGYNFCSLAVGTSEDSKTWA
CQTRRMVSLCSFLLTECNYSQERIKDVIGVNALLLRILIVLTDPKSWKI I
TNENFEDAETAKKIIIQFIGSCKSGYYSAVRRYIKTLTKHTDERLVITTS
AVTLALRPFHVKQPAFVDDNQPDTNLAVEEYVSLILTIPRLVCYLPSALI
RALKHKSILMPSFHTILLLKDKILNIISEMENSEKQSCTMEIPSVGWVIG
NIISLATVSETDFMDPQESNPEMFYVLYVHVIVTLAENLLSQVESVGIQD
IHLDIEATSNETEKGNSVKISFVEMLRPVCQOWHLAKLLAASGKEIRVIA
DKDASTSSKKGSETLGLLDIARLYSCMLRIFCVMNPVLGPLPVLNMLSEC
PGYIVSLWNSLESVLLPENGCTADDASHGSAKTSWNTRSPSEKKLKHLKN
DSVNKWVNVLNKFSGKSPGPREHVECTSDQPGSGQVNESTNDVWDVETLR
GGPVGISKEVSCLLHLFCATYAHLLVVLDDIQFYEKQVPFMLEKQQRIAS
MLNTLVYYGLLRGTGPESRQLMDSAIRCLHLLYERDCRHPFCASALWLSP
GRTSRPPIAFAARTHEVLPTSDVLTTPSMGSVITITPHVFPFEERVHVER
EFISKDKASRKMAGEVDAPGARSIEIVVRRGHVVEDGFQQLNSIGSRLKS
SIHVSFVNESGLPEAGLDYGGLSKEFLTDITKAAFATEYGLFSQTPTSDR
LLVPSPSARHLENGIQMIEFLGRIVGKALYEGILLDYSFSHVFIQKLLGR
YSFIDELSGLDPELYRNLMYVKHYDGDLKELCLDFTVTEEFCGKMSIIEL
KPGGKDTSVTNENKMQY IHAMADYKLNRQIVPFSNAFYRGLTDLISPAWL
KLFNAHEFNQLLSGGNHDIDVDDLRRNTKYTGGYSDSSRTIKIFWEVMKG
FEPSERCLLLKFVTSCSRAPLLGFKYLQPTFIIHKVSCDTSLWAAIGGQD
VERLPSASTCYNTLKLPTYKRASTMREKLLYAITSNAGFELS
>AT1G70320/UPL2
MKLRRRRASEVPTKISLFINSVTSVPLELIQEPLASFRWEFDKGDFHHWV
DLFYHFDTFFEKHVKVRKDLRIEEEFDESDPPFPKDAVLQVLRVIRLVLE
NCTNKQFYTSYEQHLSLLLASTDADVVEACLQTLAAFLKRPTGKYSIRDA
SLNLKLFSLAQGWGGKEEGLGLTSCATEHSCDQLFLQLGCTLLFEFYASD
ESPSELPGGLQVIHVPDVSMRSESDLELLNKLVIDHNVPPSLRFALLTRL
RFARAFSSLATRQQYTCIRLYAFIVLVQASGDTENVVSFFNGEPEFVNEL



VILVSYEDTVPAKIRILCLQSLVALSQDRTRQPTVLTAVTSGGHRGLLSG
LMQKAIDSVICNTSKWSLAFAEALLSLVTVLVSSSSGCSAMREAGLIPTL
VPLIKDTDPQHLHLVSTAVHILEVFMDYSNPAAALFRDLGGLDDTIFRLK
QEVSRTEDDVKEIVCCSGSNGPEDDTEQLPYSEALISYHRRLLLKALLRA
ISLGTYAPGNTNLYGSEESLLPECLCIIFRRAKDFGGGVEFSLAATVMSDL
IHKDPTCEFNALDSAGLTSAFLDAISDEVICSAEAITCIPQCLDALCLNNS
GLQAVKDRNALRCEFVKIFSSPSYLKALTSDTPGSLSSGLDELLRHQSSLR
TYGVDMFIEILNSILIIGSGMEATTSKSADVPTDAAPVPMEIDVDEKSLA
VSDEAEPSSDTSPANIELFLPDCVCNVARLFETVLONAEVCSLFVEKKGI
DTVLQLFSLPLMPLSTSLGQSFSVAFKNFSPQHSAGLARILCSYLREHLK
KTNNLLVSIEGTQLLKLESAVQTKILRSLSCLEGMLSLSNFLLKGSASVI
SELSAANADVLKELGITYKQTIWQMALCNDTKEDEKKSVDRASDNSVSAS
SSTAERESDEDSSNALAVRYTNPVSIRSSSSQSIWGGHREFLSVVRSGRG
VHGHTRHATARMRGGRTRRHLESEFNFDSEIPADLPVTSSSHELKKKSTEV
LIAEILNKLNCTLRFFFTSLVKGFTSANRRRIDGPSLSSASKTLGTALAK
VFLEALNFQGYGAAAGPDTSLSLKCRYLGKVVDDITFLTFDTRRRVCEFTA
MVNSEFYVHGTFKELLTTFEATSQLLWKVPFSIRASSTENEKSGERNLWSH
SKWLVDTLONYCRALDYFVNSTYLLSPTSQTQLLVQPASVDLSIGLFEPVP
REPETFVRNLQSQVLEVILPIWNHPMEFPDCNPNFVASVTSLVTHIYSGVV
DTRENRSGATQGTNQRALPLOPDEAIVGMIVEMGEFSRSRAEDALRRVGTN
SVEMAMDWLFTNPEDPVQEDDELAQALALSLGNSSETPKLEDTEKPVDVP
QEEAEPKEPPVDEVIAASVKLFQSDDSIAFPLVDLFVTLCNRNKGEDRPK
IVEFYLIQQLKLVQLDFSKDTGALTMIPHILALVLSEDDNTREIAAQDGIV
AVAIGILTDFNLKSESETDILAPKCISALLLVLSMMLQAQTRLSSEYVEG
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IYHVIHRLLPISLEKFVGPEEWKEKLSEKASWFLVVLCSRSNEGRKRIIN
ELTRVLSVFASLGRSSSQSVLLPDKRVLAFANLVYSILTKNSSSSNEPGC
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EQSEEHELLNNNEVMHPLPLNSTPNEIDRMEVGEGGGAPIEQVDREAVHL
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ANEGFGFA



