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>AT1G32870 

MDLSVENGGLAPGFRFHPTDEELVVYYLKRKIRRKKLRVEAIGETDVYKFDPEELPEKALYKTRDRQWFFFSLRDRKHGS

RSSRATERGYWKATGKDRVIHCDSRPVGEKKTLVFHRGRAPNGERTNWVMHEYTLHKEELKRCGGEDVKDAYVLYKIY

KKSGSGPKNGEQYGAPFIEEEWAEDDDDDVDEPANQLVVSASVDNSLWGKGLNQSELDDNDIEELMSQVRDQSGPTLQ

QNGVSGLNSHVDTYNLENLEEDMYLEINDLMEPEPEPTSVEVMENNWNEDGSGLLNDDDFVGADSYFLDLGVTNPQLD

FVSGDLKNGFAQSLQVNTSLMTYQANNNQFQQQSGKNQASNWPLRNSYTRQINNGSSWVQELNNDGLTVTRFGEAPGT

GDSSEFLNPVPSGISTTNEDDPSKDESSKFASSVWTFLESIPAKPAYASENPFVKLNLVRMSTSGGRFRFTSKSTGNNVVVM

DSDSAVKRNKSGGNNDKKKKKNKGFFCLSIIGALCALFWVIIGTMGGSGRPLLW* 

>AT1G33060 

MNQIKNKTLPEMTTEQALLSMEALPLGFRFRPTDEELINHYLRLKINGRDLEVRVIPEIDVCKWEPWDLPGLSVIKTDDQE

WFFFCPRDRKYPSGHRSNRATDIGYWKATGKDRTIKSKKMIIGMKKTLVFYRGRAPRGERTNWIMHEYRATDKELDGTG

PGQNPYVLCRLFHKPSDSCDPAHCEEIEKVNFTPTTTTRCSPDDTSSEMVQETATSGVHALDRSDDTERCLSDKGNNDVK

PDVSVINNTSVNHAETSRAKDRNLGKTLVEENPLLRDVPTLHGPILSEKSYYPGQSSIGFATSHMDSMYSSDFGNCDYGLH

FQDGASEQDASLTDVLDEVFHNHNESSNDRKDFVLPNMMHWPGNTRLLSTEYPFLKDSVAFVDGSAEVSGSQQFVPDIL

ASRWVSEQNVDSKEAVEILSSTGSSRTLTPLHNNVFGQYASSSYAAIDPFNYNVNQPEQSSFEQSHVDRNISPSNIFEFKARS

RENQRDLDSVVDQGTAPRRIRLQIEQPLTPVTNKKERDADNYEEEDEVQSAMSKVVEEEPANLSAQGTAQRRIRLQTRLR

KPLITLNNTKRNSNGREGEASHRKCEMQEKEDISSSSSWQKQKKSLVQFSSVVIIVAVIVVLVEIWKESRDAKCSFLFHQLD

SFKGMFT* 

>AT1G34180 

MVDSSRDSCFKAGKFSAPGFRFHPTDEELVVYYLKRKICCKKLRVNAIGVVDVYKVDPSELPGNFQHLLIDFDSCLSMLK

TGDRQWFFFTPRNRKYPNAARSSRGTATGYWKATGKDRVIEYNSRSVGLKKTLVFYRGRAPNGERTDWVMHEYTMDEE

ELGRCKNAKEYYALYKLYKKSGAGPKNGEQYGAPFQEEEWVDSDSEDADSVAVPDYPVVRYENGPCVDDTKFCNPVKL

QLEDIEKLLNEIPDAPGVNQRQFDEFVGVPQGNSAEVIQSTLLNNSSGEYIDPRTNGMFLPNGQLYNRDSSFQSHLNSFEAT

SGMAPLLDNEKEEYIEMNDLLIPELGASSTEKSTEFLNHGEFGDVNEYDQLFNDISVFQGTSTDLSCLSNFTNNTSGQRQQ

LLYEQFQYQTPENQLNNYMHPSTTLNQFTDNMWFKDDQAALYVQPPQSSSGAFTSQSTGVMPESMNPTMSVNPQYKEG

QNGGGTRSQFSSALWELLESIPSTPASACEGPLNQTFVRMSSFSRIRFNGTSVTSRKVTVAKKRISNRGFLLLSIMGALCAIF

WVFKATVGVMGRPLLS* 

>AT1G34190 

MADSSPDSCFKGGKFSAPGFRFHPTDEELVMYYLKRKICRKRLRVNVIGVVDVYKMDPEELPGQSMLKTGDRQWFYFTP

RSRKYPNAARSNRGTENGYWKATGKDRVIEYNSRSVGLKKTLVFYRGRAPSGERTDWVMHEYTMDEDELGRCKNPQE

YYALYKLFKKSGAGPKNGEQYGAPFQEEEWVDDDNEDVNAIAVAVPEQPVVRYEDARRVDERRLFNPVILQLEDIDELLN

GIPNAPGVPQRCIPQVNSEEELQSTLVNNSAREFLPNGQQYNRPSSFDSLETAEVTSAPLVFEKEDFIEMDDLLLIPEFGASS

TEKAAQFSNHGEFDDFNEFDQLFHDVSMSLDMEPIDQGTSANLSSLSDSANYTSDQKQQLLYQQFQDQTPENQLNNIMD

PSTTLNQITSDIWFEDDQAILFDQQQSFSGAFASPSSGVMPDSTNPTMSVNAQGHEIQNGGGTTSQFSSALWALMDSIPSTP

ASACEGPLNRTFVRMSSFSRMRFNGKANGTPVSTTIAKKGIRNRGFLLLSIVGALCAIFWVLVATVRVSGRSLLLKD* 

>AT1G65910.1 

MAPVSMPPGFRFHPTDEELVIYYLKRKINGRTIELEIIPEIDLYKCEPWDLPGKSLLPSKDLEWFFFSPRDRKYPNGSRTNRA

TKAGYWKATGKDRKVTSHSRMVGTKKTLVYYRGRAPHGSRTDWVMHEYRLEEQECDSKSGIQDAYALCRVFKKSALA

NKIEEQHHGTKKNKGTTNSEQSTSSTCLYSDGMYENLENSGYPVSPETGGLTQLGNNSSSDMETIENKWSQFMSHDTSFN

FPPQSQYGTISYPPSKVDIALECARLQNRMLPPVPPLYVEGLTHNEYFGNNVANDTDEMLSKIIALAQASHEPRNSLDSWD

GGSASGNFHGDFNYSGEKVSCLEANVEAVDMQEHHVNFKEERLVENLRWVGVSSKELEKSFVEEHSTVIPIEDIWRYHN

DNQEQEHHDQDGMDVNNNNGDVDDAFTLEFSENEHNENLLDKNDHETTSSSCFEVVKKVEVSHGLFVTTRQVTNTFFQ



QIVPSQTVIVYINPTDGNECCHSMTSKEEVHVRKKINPRINGVSSTVLGQWRKFAHVIGFIPMLLLMRCVHRGNSNKNRG

SEGYSRQPTRGDCNNRGTILMMENAVVRRKIWKKKKEKNMVDEQGFRFQDSFVLKKLGLSLAIILAVSTISLI* 

>AT2G27300.1 

MSKEAEMSIAVSALFPGFRFSPTDVELISYYLRRKIDGDENSVAVIAEVEIYKFEPWDLPEESKLKSENEWFYFCARGRKYP

HGSQSRRATQLGYWKATGKERSVKSGNQVVGTKRTLVFHIGRAPRGERTEWIMHEYCIHGAPQDALVVCRLRKNADFR

ASSTQKMEDGVVQDDGYVGQRGGLEKEDKSYYESEHQIPNGDIAESSNVVEDQADTDDDCYAEILNDDIIKLDEEALKA

SQAFRPTNPTHQETISSESSSKRSKCGIKKESTETMNCYALFRIKNVAGTDSSWRFPNPFKIKKDDSQRLMKNVLATTVFLA

ILFSFFWTVLIARN* 

>AT3G10500.1 

MGRGSVTSLAPGFRFHPTDEELVRYYLKRKICNKPFKFDAISVTDVYKSEPWDLPDKSRLKSRDLEWYFFSMLDKKYRN

GSKTNRATEMGYWKTTGKDREILNGSKVVGMKKTLVYHKGRAPRGERTNWVMHEYRLVDQDLDKTGVHQDAFVLCR

IFQKSGSGPKNGEQYGAPFVEEEWEEEDDMTFVPDQEDLGSEDHVYVHMDDIDQKSENFVVYDAIPIPLNFIHGESSNNV

ETNYSDSINYIQQTGNYMDSGGYFEQPAESYEKDQKPIIRDRDGSLQNEGIGCGVQDKHSETLQSSDNIFGTDTSCYNDFP

VESNYLIGEAFLDPNSNLLENDGLYLETNDLSSTQQDGFDFEDYLTFFDETFDPSQLMGNEDVFFDQEELFQEVETKELEK

EETSRSKHVVEEKEKDEASCSKQVDADATEFEPDYKYPLLKKASHMLGAIPAPLANASEFPTKDAAIRLHAAQSSGSVHV

TAGMITISDSNMGWSYGKNENLDLILSLGLVQGNTAPEKSGNSSAWAMLIFMCFWVLLLSVSFKVSILVSSR* 

>AT3G44290.1 

MAAAPPIEPAVTTTFPGFKFSPTDIELISYYLKRKMDGLERSVEIIPEVEIYNFEPWDLPDKSIVKSDSEWFFFCARGKKYPH

GSQNRRATKIGYWKATGKERNVKSGSEVIGTKRTLVFHIGRAPKGGRTEWLMHEYCMIGVSLDALVICRLRRNTEFQGST

IQKPPQPSLPLDKHVNLRNEAISESIYGWETMVDFYLSSESGQELLSEIAESSQSSQNPQVPSEEDFYADILRDEIVKLDDPA

VSGNTLINVPRLQTESNTTRVLPLPDMVDKQMQSLLQKLPLQNDTGEENNISMSNCFIGIYSIKSINRARWDVVVWLLVMI

AVLVFYLV* 

>AT3G49530.1 

MNQNLHVLSMDSLPVGLRFRPTDEELIRYYLRRKINGHDDDVKAIREIDICKWEPWDLPDFSVIKTKDSEWLYFCPLDRK

YPSGSRQNRATVAGYWKATGKDRKIKSGKTNIIGVKRTLVFHAGRAPRGTRTNWIIHEYRATEDDLSGTNPGQSPFVICKL

FKKEELVLGEEDSKSDEVEEPAVSSPTVEVTKSEVSEVIKTEDVKRHDIAESSLVISGDSHSDACDEATTAELVDFKWYPEL

ESLDFTLFSPLHSQVQSELGSSYNTFQPGSSNFSGNNNNSFQIQTQYGTNEVDTYISDFLDSILKSPDEDPEKHKYVLQSGF

DVVAPDQIAQVCQQGSAVDMSNDVSVTGIQIKSRQAQPSGYTNDYIAQGNGPRRLRLQSNFNGINTKNPELQAIKREAED

TVGESIKKRCGKLMRSKNVTGFVFKKITSVKCSYGGLFRAAVVAVVFLMSVCSLTVDFRASAVS* 

>AT4G35580.2 

MGAVSMESLPLGFRFRPTDEELVNHYLRLKINGRHSDVRVIPDIDVCKWEPWDLPALSVIKTDDPEWFFFCPRDRKYPNG

HRSNRATDSGYWKATGKDRSIKSKKTLIGMKKTLVFYRGRAPKGERTNWIMHEYRPTLKDLDGTSPGQSPYVLCRLFHK

PDDRVNGVKSDEAAFTASNKYSPDDTSSDLVQETPSSDAAVEKPSDYSGGCGYAHSNSTADGTMIEAPEENLWLSCDLED

QKAPLPCMDSIYAGDFSYDEIGFQFQDGTSEPDVSLTELLEEVFNNPDDFSCEESISRENPAVSPNGIFSSAKMLQSAAPEDA

FFNDFMAFTDTDAEMAQLQYGSEGGASGWPSDTNSYYSDLVQQEQMINHNTENNLTEGRGIKIRARQPQNRQSTGLINQ

GIAPRRIRLQLQSNSEVKEREEVNEGHTVIPEAKEAAAKYSEKSGSLVKPQIKLRARGTIGQVKGERFADDEKFVVVTGTG

AEQKETRREAMEGGCNGNGGCDGWGRDGYMEDTGEFMTHETQRERERESNVV* 

>AT5G04410.1 

MGRGSVTSLAPGFRFHPTDEELVRYYLKRKVCNKPFKFDAISVTDIYKSEPWDLPDKSKLKSRDLEWYFFSMLDKKYSN

GSKTNRATEKGYWKTTGKDREIRNGSRVVGMKKTLVYHKGRAPRGERTNWVMHEYRLSDEDLKKAGVPQEAYVLCRI

FQKSGTGPKNGEQYGAPYLEEEWEEDGMTYVPAQDAFSEGLALNDDVYVDIDDIDEKPENLVVYDAVPILPNYCHGESS

NNVESGNYSDSGNYIQPGNNVVDSGGYFEQPIETFEEDRKPIIREGSIQPCSLFPEEQIGCGVQDENVVNLESSNNNVFVAD

TCYSDIPIDHNYLPDEPFMDPNNNLPLNDGLYLETNDLSCAQQDDFNFEDYLSFFDDEGLTFDDSLLMGPEDFLPNQEALD

QKPAPKELEKEVAGGKEAVEEKESGEGSSSKQDTDFKDFDSAPKYPFLKKTSHMLGAIPTPSSFASQFQTKDAMRLHAAQ



SSGSVHVTAGMMRISNMTLAADSGMGWSYDKNGNLNVVLSFGVVQQDDAMTASGSKTGITATRAMLVFMCLWVLLLS

VSFKIVTMVSAR* 

>AT5G22290.1 

MDTKAVGVSKDTAASMEASTVFPGFKFSPTDVELISYYLKRKMDGLERSVEVIPDLEIYNFEPWDLPDKSIVKSDSEWFFF

CARGKKYPHGSQNRRATKMGYWKATGKERDVKSGSEVIGTKRTLVFHIGRAPKGERTDWIMHEYCVKGVSLDDAMVV

CRVRRNKEYNSGTSQKAPKPNSSAEKHAKVQNGATSSGSPSDWDNLVDFYLAGESGEKLLAEMAESSENLQVDNDEDFF

ADILRDEIINLDEAVMTGNTPNEVPTLESASMEIRVLPLPNMIDKQMSSLLEERPSQKKKGKDATESLSSCFVGLYSIKSVN

KARWDVIIGVVALIAMLFYLE* 

>AT5G24590.2 

MKEDMEVLSLASLPVGFRFSPTDEELVRYYLRLKINGHDNDVRVIREIDICKWEPWDLPDFSVVKTTDSEWLFFCPLDRK

YPSGSRMNRATVAGYWKATGKDRKIKSGKTKIIGVKRTLVFYTGRAPKGTRTCWIMHEYRATEKDLDGTKSGQNPFVVC

KLFKKQDIVNGAAEPEESKSCEVEPAVSSPTVVDEVEMSEVSPVFPKTEETNPCDVAESSLVIPSECRSGYSVPEVTTTGLD

DIDWLSFMEFDSPKLFSPLHSQVQSELGSSFNGLQSESSELFKNHNEDYIQTQYGTNDADEYMSKFLDSFLDIPYEPEQIPY

EPQNLSSCNKINDESKRGIKIRARRAQAPGCAEQFVMQGDASRRLRLQVNLNSHKSETDSTQLQFIKKEVKDTTTETMTK

GCGNFTRSKSRTSFIFKKIAAMGCSYRGLFRVGVVAVVCVMSVCSLVA* 

>Bradi1g52480.2 

MGKAVAMSAAAEVLPVGFRFRPTDEELVRHYLKGKIAGHRHPDLLVIPDVDLSSCEPWDLPSKSVIKSDDPEWFFFARRD

RPKYPGKSPRSNRSTAAGYWKATGKDRLIRSSSSNNNKTLIGIKKTLVFHRGRAPRGLRTPWIIHEYRAAEPSFQSGRNGSF

VLYRLFNKQDGETPSKSSRSDLQNGGDDQDKATTSMTSDLSLLTATKPTTTDHSMTTNLITAVDGDRVSHEDAFLDVLTQL

PDLHADQRYDGFPNISSPMRPYTDHPFVGNMGDQDFSAYFDSIIAEQNIQDMLLHPDYAEMDKHPAGNTESDPTALVTST

ANSNSMAPLEDSWREDYYDQRADDTDATRCLSALSTLQSDTSGHNHETRPQTNIMYGGANLASQCYSQCQLPLALDPQ

TESSHISGDLWNPYAQHLLDSMLEPSSSDMINSEASNGQGGWAVPPSMQQSEVQDFIDLQQGTAARRVRLVCGVQRAPAS

QLIITPHLKSEDEAGSCCSTGSSSNSHDEDYANAGSRTMAGDMMHIEDTGHIPTQVASLVKVTDKLQHLSLSEDMPEHIKM

PRRHGAGLTQRLKHDSAQSVHQDLLQNSNHVPGESSSETTGRSTGSVVRLLWLALLVMAPLLVLVGVWSSLNYWQM* 

>Bradi1g77217 

MAPVSLPPGFRFHPTDEELIIYYLKRKINGRQIELEIIPEVDLYKCEPWDLPEKSFLPSKDLEWYFFSPRDRKYPNGSRTNRA

TKAGYWKATGKDRKVNSQRRAVGMKKTLVYYRGRAPHGSRTDWVMHEYRLDECECEIDNGLQDAYALCRIFKKTAPG

PKIIEHYGAVQYHAEQPQWGTSCSVERSPTLDVSCDGRGGADEFETSSFSFPTEAAPMASSSMHGGCGFGMPMMSGGAP

QEDGRWMQFLSEDAFNATNPFFMNPASASNFSCFPSKVDVALECARLQYRLDLPPPLEVEDFPQDVSLDTKTGILRSNPNE

VDILQEFLSVASASQELINGSSSSYTETWLGGAGTSSAGNHYMNELSSLVDLGATKAKEEADNFYQLCSIGASMTSRDEPA

RLVEISDMEEFKEEKRRVENLRGVKLVNNDLGEIVVEGDENNQTEVITHYPIKDAADTSGEAGHHLTDATDAVGIDDTAPI

FSQSQPDDFAIIAAAGFHDEEGENASLDLYDKQVVDVQHGLFVSRVGAAETFFHRVEPPNKVSFHLNPAANSSVGVGKAI

SEKIHCSYHYLPVTSKVSGSNKVSSIFSKVKALVRDKFMARKPSLSLHRRRSEETATVSELLQIVSLLLAAPSSNKEVTEQG

DLVARKKAKEPVMMKPPVWGCDDGCSNPWLPKRNNNKGISGMFLSGKWAFLTSALLAIRAPAGSCN* 

>Bradi2g09530.1 

METLRNMTLPPGFGFHPKDTELVSHYLKRKILGQRIEYDIIPEVDIYKHEPWDLPAKCNVPTQDNKWHFFAARDRKYPNG

ARSNRATVAGYWKSTGKDRAIKVDKRTVGTKKTLVFHEGRPPTGRRTEWIMHEYYIDENECHACPDMKDAFVLCKVTK

RVDWTSENGNEVGNSDPHPQQSNVAATSAVSAEQPDAAAESVIGGELPNDLATSAITAQTTTPDGDDEIQGWLEGMIDFSF

NSAVDPVSAGLSLDEQNAESSNRGAMAPKVEPDYASPNQFVVDDDSDYLLPDDIYNMLCPGSDDFMPWHTEQAALAFA

DQTYSIMGVDPFTLPSNFAEGTQNEELQLPLEINEPNLSNEAADNGVIIRTRNGKTPAESIPPYRSNRTRLQHSINRMVVSSS

ESINETMKFVDNGGRLDLMTNVEHKKKHVRDVTTVRQRDAGKSNRNQNNQGFFRGVRKSVWGCSAAGLNILVALCMV

GVAVAILHHGCHRTGISL* 

>Bradi3g12470 

MTLPSSSSPSAPAAAAAAAAAEPDDPTSLAPGFRFHPTDEELVSYYLKRKVLGRPLKVDAIAEVDLYKLEPWDLPARSRLR



SRDSQWYFFSRLDRKHANRARTNRATAGGYWKTTGKDREVRHGPMVAGMKKTLVFHSGRAPKGERTNWVMHEYRLE

GDGAAGIPQDSFVVCRIFQKAGPGPQNGAQYGAPFVEEEWDADDVGLLPLEGDADVDAEREAPGAMEKGYLQMSDLIQ

DCGGQNENGGVALPVSDSSNNSNHSEVAEGNSGDILNDPNLGSNFLQHVDPGEQNSLMLNGNMLSNANGGDLLNSSSPS

NAFMELKDLGYPLGNDSGGSDWRTPHSFEHVNGANNEAPPITGEHIFQPDELEQLLQSLQDDSPLGSTITDVPQSSLTNSV

QPEDDFLMFHDAPFDSTMFNDGFGQSAGFLGSPVTNLSGIGMVDDGMPYYDAIDDNLFNDMMCSGQQSAGSGSHLFNG

PVLSQEVNNTTYTYSPTQKVLEPNFVVGAPSSARLPEAGSQLNCNLPDAPARRGAIVNHFVKVLDSITGPNAFASEFPPNL

RKSLAPISGAHPNTISVSTEVISMEKGSLTVASRQDKWSFQKGEDMELLFSTGSEPGTRMHCGGCNTITAVLRSGFCLFFLS

AIMLLVSCEVGLCIYGK* 

>Bradi3g16480 

MTVMELKTLPLGFRFHPTDEELVRHYLKGKITGQINAEVEVIPEIDVCKCEPWDLPDKSLIRSEDPEWFFFAPKDRKYPNG

SRSNRATEAGYWKATGKDRIIKSKGEKKKQHMIGMKKTLVFHRGRAPKGERTGWIMHEYRTTEPEFESGEQGGYVLYRL

FQKQVEKSERSSPDEMDRSGYSPTPSRSTPDNMEANEEAITLLNKESPESGVQGCPIDLPGTVETPAAPITRWLADRTDNLV

THDANILRTPFHGHVDEIPKTGPLVQPIDPQKKNVDSEEFLTFAAPMLPHEGNDLFCNPSLQGHSFDFGGSMAPGDLVEKF

LNEAIADPEEHSSTASKVQYDSDNGIMLPELENNWPMQGEMLDDPYWFENINFCPDDTTPQLSGYENTPLLPFIGANPDE

LSMDSDHESMQDLFNTMEDSNEKMGGWNNGFGFNPIHQQLQSTMHPNHLVSQQGCAQRRLRLQDSLSAVNIEGEESMT

KDEDEVSHIVTSEYMGESVESTADGDDGDSTGVTIMSRHPAPSTNEPSDGDDGDSTGVTIMSRRPAPTTNEPSDGDDGDS

TGVTIMSRCPAPSTNEPSDGDDGDSTGVSIISRRPAPSTDEPSDGDDAESTGVLIMSRGPALSSDVPSDRDVAESAGITVLSQ

CPALSSSSDSSITQQGTAGRRLRLQLNLNAGPCSSIDGSSSCMIDEKENEHKGMRAENEGNMDTSFCDDANFVGNNHADE

QDNIPEHDAARPVPEANSVTRLRKTAEKSGNENKQELGVHPHVRAPRKGGFPAYIIWPVLSVALLVLVSVGIYGLA* 

>Bradi3g56080 

MSPSLPDHSPEVPLAPGFRFHPTDEELVSYYLRRRVLGRRLRIDAIAEVDLYRLEPWDLPSLSRIRSRDSQWYFFARLDRKV

AGAGAGGRGGPGNRTNRATPRGYWKTTGKDREVFHRGKAVGMKKTLVFHAGRAPKGDRTNWVMHEYRLLDNDGPQD

LHVVCRIFQKLGTGPQNGAQYGAPYMEEEWEEEDDAIENAPASGASTAMAAITDTASPESNVEDENMYSKTNELVQTQE

VLNPPETAPILAQGLEETDEGSYGDGVISLEEILQEPVSNVSVENIGEPEEKTAIDDHFSLADLSGYPSQDDGYVALNGPIIC

RDPSNGDHAYWPLRTYGHQNHANGTLNAEEFFDTGNDTNTYSVEQQICPSDGQNLYLQTNGLPAPQQVDDNMAFYDAS

STHKWVDGKDDFANANELLYQPENEPLFDVDDLMAYFDATEDDFKFDMLGSVEGPNWPLPENMLDFAPKDENMDGFTF

DGISKTSANVQYVASSSGSHENLYLDTAVADIPMDDSADKSFGKRFASVLGSIPAPPAMASEFPPATGKSVASLSAVNGPSSI

HVTAGIVQLGGLTFSGSSEHWPLQKNGDFSLLLSFTVESDVSTKSVGFDEPATQLSTVPMVLRGGLYLFFVSAMILMFSYK

VGSCIYSR* 

>Bradi4g34022 

MENPPPRWPPGFRFSPTDEELVLYFLKRRIASGRPTPYIADVDVYKSHPSHLPERSALRTGDKQWFFCSRLDRKYPNGSRA

SRTTAEGYWKATGKDRTICNGGRAVGNKKTLVYHHGRAPRGDRTDWVMHEYTILGDALPPTAQGREGYALYKLFQKSG

VGPKNGEQYGAPFREEDWLDDDEGELQLPVEAADPIPTTVASDRAGTVDEQIGDLEALLLQTGNDQINIGPPSDLSTPVPS

QVLFQHGQSQGWPTAEDNRSEVADATTSSRAMLVADNTCTELPFGDLEGLLMEISDEQRSAELFSEFSNPVPQLQLQHDD

QEAWLNADMEEVSVADYTTSSGVVETAECTGIELPYGDLEGLLLQIENDQENIEPLTDFSLPVSHHECHQVGVGDLQRCH

GAMFSSVDPSSAVQGSTNFEPQLEPSNQIAQSALTCMPLSWEANCTEETSVMQSVSGLASYDGQDSHEEFLEINDFFDSED

IGQSMNCTTTEHLISASSGMFDSLEYSDASMFLPGSFDTAGVVTENQYVDFGDSGYKSQGVQYTAELWAHNQVALNMQN

HMKHNHVGLSSHASGTANNIVNEEPLNRSPNTSQSWFNSALSTLLDAVPASPALAAESNVLNRTLQRISSFRSEQVSNESS

APVIHVRRAAVTMRAAAIQSHILGRAPPVAVPLHTRPRRAGGGGGALLRRQGSQLRSDLLLLPLPTAVPCRARSPSSSSSSS

ADSGTGEGADELLEDLLQKHGEVVYSAAGGGGAPANEADEDAECLSLAVSLAKVASEVKAADIRVLFVKPIVYWTEFFII

LTAFSNAQIEAISSKMRDIGEQQFSRVASGDTKPNSWTLLDFGDVVVHIFLPPQREFYNLEEFYGNATPIELPFETQLR 

>Glyma.02G222300 

MGAVVECYPQPRTAVLSLNTLPLGFRFRPTDEELIDYYLRSKINGNGDDVWVIREIDVCKWEPWDLPDLSVVRNKDPEWF

FFCPQDRKYPNGHRLNRATSHGYWKATGKDRRIKSGSTLIGMKKTLVFYTGRAPKGKRTNWVMHEYRPTLKELDGTNP



GQNPYVLCRLFKKQDESLEASNGDDVDRTASTPMTANYSPDEIQSDSALVPASSSQVTEDDKPLPVISENSEEAISNIITPGE

IHSDGCNAPDAQDQIVEPVAEEDQPLNVDIFYDPTNLPLDDKLFSPVHAHFPTDFYYQANNQSELQYGTNENISEFFDSVV

NWDAFSHDTSSLDLSSSFLINNTDNGSGSDSDVEMTNMPHLQALHNYPKEAVEQKSNVGLFQNNFQMALSNDSTMGQV

HNMVNYCEQPRNFDAFVSADTGIRIRTRPGRNEQPNMDTMVQSQGIAPRRIRLGVVRRPLGSQDGSCACAPEDHNSKTII

TAEKKASESENHAADGSSTVSDMSSTVTDDVDEPEEASPESTDLRNISEKHVATAESVAGSKVLLVNRRVHYTSKVSSNRA

TWSNVLAVSAAVLVSAILLVNIWAYVRS* 

>Glyma.02G240500 

MAPVLPPGFRFHPTDEELVAYYLKRKINGRKIELEIIPEVDLYKCEPWDLPGKSLLPGKDLEWYFYSPRDRKYPNGSRTNR

ATKSGYWKATGKDRKVNSQARAVGMKKTLVYYRGRAPHGSRTNWVMHEYRLDERECETNSGLQDSYALCRVVKKTAV

IPPKVGEHHYVNVPNANQITSDHSSSIEIYPEGRGEDLDSTNYFMPVDACSPHNMGNETSLTINSGIMTRDHEKWSHFSSQ

DPLFSLPTSSFSKFGAIAYPPSKVDIALEYARMQHRFVLPPLEVDDFPQVGISELKMTQASGSMQGSRTETDILQEILSVAQV

SQELINQSNYSQEWGGNNDNYAPREDDFTFMVGTNYNHSNHGMSSMRYADKTWEDANTRTIEIGDVDEEFKAERMVEN

LRWVGMSSEDLQKMEEQKIVPIEDISSFQTNEVQESEQHSNKEHNDDTEINDFSLGFINDNDGPNENFIEDGNIDDYSSSPS

FEVVEEIKVNHGMLVSTHQVVETFFHQIVPSQTVQVHLINSVMAHNNHYVENAEAMLMIMENKGSSLRNKVKAYVMGK

LIKPSKTIASAIVFVFALVLMHCVYLKEEVEIWNESNNEVNWFVGVKSHEKELSAVLKKIGIFLTISLAFCTMWASQNMVV

NP* 

>Glyma.04G226700 

MGSVDCYPSRVDDAAVVSLDSLPLGFRFRPTDEELVNYYLRQKINGNGREVWVIREIDVCKWEPWDMPGLSVVQTKDPE

WFFFCPQDRKYPNGHRLNRATNNGYWKATGKDRKIKSGTILIGMKKTLVFYTGRAPKGNRTNWVMHEYRPTLKELDGT

NPGQNPYVLCRLFKKHDESLEVSHCDEAEPTASTPVAAYYSTEEIQSDLAVVAGSPSQVTEDDKHQSMIPAHSEEAISNVV

TPVDRRTDGYDACDAQNQIELPTAEEFQPLNFDIYYDPRSELLDGKLFSPVLAHIQPEFHYQANIESDGRYGLQYGTNETN

MSDFLNSVVNWDQVPFEDPNCQQQSYPLFNVKDNILNSDLDSELANMTCMQAGYAEGAIDGRIPLLITSEFCSTTGIPVD

CVGDEQKSNVGLFQNNSQRAFTDVNMGQVYNVVDDYEQQRICSAVASGNTGIIRRHREVRNEQLSINSTQGTAQRRIRLS

MATHGSNKTVKSESCAQEELYAKPVIAVGEKGSENHASDESATLTNDGNELQKTPESTGKRKISQQVTKAGSTLGLKDLF

LLRRVPHISKASSNRTKCSSVFVLSAFVMVSLVVFTDIWGYLKF* 

>Glyma.06G138100 

MGSVDCYPSRTDDAAVVSLDSLPLGFRFRPTDEELVNYYLRQKINGNGRQVWVIREIDVCKWEPWDMPGLSVVQTKDPE

WFFFCPQDRKYPNGHRLNRATNNGYWKATGKDRRIKSGKDLIGMKKTLVFYTGRAPKGNRTNWVMHEYRPTLKELDG

TNPGQNPYVLCRLFKKHDESLEVSHCDEAEQTASTPVAYSTEEIQSDLAVVAGSPSQVTEDDKHQAMIPAHSEEAISNVVT

PVVCRSDRYDACHAPNQIVLPTAEEFQPLNYYDPRNELLDDKLFSPVLAHIQPEFHYQANIESDDWYGLQYGTNETNMSD

FLNSVVNWDQVSFEDLNCQQQSYPLFNVKDSVLSSDLDSELAIMTCMHAGSAEGPNNGRKPLVITSEFRSTTGIPVDCGG

DEQKSNVGLFQNNSQRAFTDVNIGQVYNVVDDYEQRGIYSAVASGNTGIIRRHREVQNEQLSSNSTQGTAQRRIRLSMAT

HGSNKMVKSGSCAQEELNLKSVIAMEEKASESHISDESSTLTNDGNELPKTSKSSGKRKISRQATKAGSTLGLKDFLLLRR

VPYISKASSNRAKCSSVFVVSAFVMVTLVVFTDIWGYLKF* 

>Glyma.07G047900 

MENNIISICDHMPVGFRFRPTDEELVNYYLKHKLLADDFPVHIIPEIDLCKVEPWDVPERSVIKSDDPEWFFFSPVDYKYLK

SKRFNRTTKRGYWKTTGNDRNVKIPGTSNVIGTKKTLVFHEGRGPRGVKTNWVIHEYHAVTSHESQRAFVLCRLMKKAE

KKNEGGIEAPTFDEGEPSVHLFSDYGNQVDIIPGVDMEEIFQAVDRAEKFSPPVQRSQTGIGLEDFFANSPLFNAHFGSENI

NMQTSLEVTDDEELVNSFWVDDEEFVINEERRHCFVNSSTQPKSFRRVYNESSEIDAEVVSNLNEHISADEYPALKMFQSS

YDVRGGTSRLASNHKANKEKKESIIPDDFWAVETSSCDSTADEPIEISSSPSTPTRMKNQCHLRPDKFILQRTVAGRPQTQK

KVSNNAVSHVEVRKELLTVKSEKDQKNAQNASLRGNFKNKSQQSSDVNNNGSFFYMETASNRSLFPRSVYLVNVVIGILL

LIVISWDVLSC* 

>Glyma.10G197600 

MARMGPGFRFHPTDEELVVFYLKRKMTGNLSRYDHIAVVDVYKLEPWDLPSLSKLKTKDLEWYFFSALDRKYGNGYRT



NRATERGYWNQTGIEHFVHADLFMYLSSFMRYVVLALELDWSGIIDSDTLPSLNFHYGECSSHAEYSKVFIKDQEPLADT

FEISCPENVWPLDMTGQHGVGTNSGEDGDSGELSNIGNFDLSSNNMNLDLYWDANENLPMDDDGFLEYNDIAIGNGDNP

TEADLSANAMLDEYAALADDDIYKYISFDSPQIQESENFIPNQGSPFTQQNVEGETADRAVVSNEGSSVQNTQEAMLGIST

NPLVKQAYGWLASIPAAPAHAMEFPAKEIALGLHPVAQSSHPAHITTTGMISITDITFRDNAMDWTMGKNGGFSTVISTGFS

QSDVNSAALMPVSGKTAFVLSHGWIFLTGFSVLILSLSCKIGSIIAYR* 

>Glyma.10G219600 

MGEASGAGSADCFSQMMSSMPGFRFHPTDEELVMYYLKRKICGKRLKLDVIRETDVYKWDPEDLPGQSILKTGDRQWF

FFCHRDRKYPNGGRSNRATRRGYWKATGKDRNVICNSRSVGVKKTLVFYAGRAPSGERTDWVMHEYTLDEEELKRCLG

VKDYYALYKVYKKSGPGPKNGEQYGAPFNEEQWADDDIVDFNINSADQEAPNDVDNGNVLQPLLDDEIDNIIRGILDDEL

VLDQQHVNGYPDFPQVVSEETQSTVVDQFSEAVMFPEPVRITQPSNQFFDAQPSFDFNQPVTSHLHVSEASEVTSASSIKA

KELDFNEDGFLEINDLIDTEPILANMENPVEYQQFEDGLSELDLFQDAQMFLRDLGPIIHETDSHAYTNAFVSSNIESQSYQ

LLPNPEDANQTVGEFWMHGERNTPSASEGFVDSFSLSSPGVVYESVGFPTEGNNNQSSTVEDVATSSFSSALWAFVESIPT

TPASAAESALVNRALNRMSSFSRLKIKHTNIAAAGKDTATMKRAGRKGLPFLFFPIIIALCAFCWVFVGNLRLLGRCVSP* 

>Glyma.11G212400 

MNMAPVSLPPGFRFHPTDEELVSYYLKRKINGRKIELEIIPEVDLYKCEPWDLPGKSLLPGKDLEWYFFSPRDRKYPNGSR

TNRATKSGYWKATGKDRKVNSQSRAIGMKKTLVYYRGRAPHGCRTGWVMHEYRLDETQCETNSGLQDAYALCRVFKK

TAVIPPKVGDQHYVNVLSHANQMTSDQSSSIDIELYSEGRGEVLESSNYLMPWDTCPSPNINIGSSLNININGGTKRDNNNN

NIGTWSHFLSSEDLLNLPTSTSSFPNYGSMSYPPSKVDIALECARMQHRFTMPPLEVQQDFPQVGISELKMAQASASNMC

GGSRNNETDILQEILSVAHASQELINQSNYSSSQAFGANENNYAPPHESDFTFMVGTNYNHVNDMNTMGFVDNIAWEDP

NARSIEIGDLDDGFKTERMVENLRWVGMSSKNMEKGFMEEQKIVPIEHISNFQANREENEVQVVSEQHNSNKELNDTDID

DFSMGFINTDDPNENFIDEGNIDYSNSTNFEVVEETKVSHGMFVSTRQVADTFFHQIAPSQTVKVQLNPVLAENQSIENAV

VMVNQGHSFFRKFRAYVMGKLIKPSNTIASALVFIFALLLVHCVCLKEQVGEDLKPDPKCFDGANTMKKMRQLPAENNII

WNEQENFWSVGIKCGKGFGVVLKKIGIFLTIS* 

>Glyma.12G186900 

MEGVSREAQMSIAASSMFPGFRFCPTDEELISYYLRKKMDGHQESVQVISEVELCKYEPWDLPAKSFIQSDNEWFFFSPRG

RKYPKGSQSKRATECGYWKATGKERNVKSGSNVIGTKRTLVFHLGRAPKGERTEWIMHEYCINEKSQDSLVICRLKKNTE

FRLGDSSNRASSSQRHPVGCSSKRDSCSYGSPSMEQIDSVSEPNQRPVSEATLAVSSGQPKERYEEDCYAEILKDDIIKLDES

SISVEGHTRPQDPIQMHPSPQGTSQRRIRLRVGNSKHSPAVVRFPCTMHSSKSTFFARITISLVVFPFFVFTLTVLYFLSLVGG

NKQKVERERNIELQFCSRVTLVSIAGKESPIFQHCVTRFVPNSVHNLLFPLSPNLPLGTRRYLSIMNLGLPRSHPSFEWKQQ

LVADVDSNPSVSQKQHQISKAGETVKEKIILVQEKNIRRLNELVRHLQEQLQQCRGRNGTINGTVSPLAERILELERQQILE

D* 

>Glyma.13G314600 

MMEGVSREAQMSIAASSMFPGFRFCPTDEELISYYLRKKLEGHEESVQVISEVELCKYEPWDLPAKSFIQSDNEWFFFSPR

GRKYPNGSQSKRATECGYWKATGKERNVKSGSNIIGTKRTLVFHLGRAPKGERTEWIMHEYCINDKSQESLVICRLKRNT

EFRLSDASNRASSSQRHPVNSHESGCAISGGGIDQRDACEQDKEVGCSSKRDSSSYGSPSMEQIDSVSESNQRPVNEATFT

ESSGQPKEGYEEDCYAEILKDDIIKLDESSVLVESHTRPQDPTQMQPAPQGTAQRRIRLRVGNSKHSRAVVRFPSTMHSSKN

TFFARTTNSLVVLAFFVFTLMVLYFLSLVRGQKQDKYCGEFSGVNHD* 

>Glyma.14G189300 

MGAVVECYPPPRTAVLSLNTLPLGFRFRPTDEELIDYYLRSKINGNSDDVWVIREIDVCKWEPWDLPDLSVVRNKDPEWF

FFCPQDRKYPNGHRLNRATNHGYWKATGKDRKIKSGSTLIGMKKTLVFYTGRAPKGKRTNWVMHEYRPTLKELEGTNP

GQNPYVLCRLFKKQDESLEASNGDDVERTASTPTTANYCPDEIQSDSALVPASSSQVTEDDKPLPVISENSEEAISNIITPGDI

HSDECDAPDAQYQIVEPVAEEDQLLSVDIFYDPTNQQLDDKLFSPVHAHFPADFYYQANNQSELQYGTSENISEFFDSVV

NWDSFSYATSSLDLGSSFLNPKDNGSGSDSDVEMANMLHLQALHDYPKEAVEEKFNVGLFQNNPQMAFSNDGPMGQVH

NVANYCEQPRNFDAFVNGDTGIRIRTRHGRNEQPNMNMMIQSQGIAPRRIRLGVVRRPLGSQETAKDGSCACAPEDHNS



KTIISAEKKASENHAADESSTVSDESSTVTDDSDEPEEASPKSTDPRKISQQHVATAESISGSKDLLVSRRGCYTSKVSSNCA

MWSYVLAVSATVLVSAILLVNIWAYVRS* 

>Glyma.14G210000 

MAPVLPPGFRFHPTDEELVAYYLKRKINGRKIELEIIPEVDLYKCEPWDLPGKSLLPGKDLEWYFFSPRDRKYPNGSRTNR

ATKSGYWKATGKDRKVNSQARAVGMKKTLVYYRGRAPHGSRTNWVMHEYRLDERECETNSGLQDAYALCRVVKKTAV

IPPKVGGHYVNVPNANKITSDQSSSIELYSEGRHEDLDSSNYLMSMDICSPCNMGNDQTSLTINSGMTRDLEKWSHFSSQD

PLFSLPTSSSFSNFGAIAYPPSKVDIALECARMQHRFVMPPLEVDDFPQVGVSELKMAQASGSMQGSCRTETDILQEILSVA

QVSQELINQSSYSQDWGGNDNYAPREDDFTFMVGTNYNHSNEMSSMRYVDKTWEDAINTRTIEIGDVDEEFKEERMVE

NLRWVGMSSEDLEKMQEQKIVPIEDISSFQTNREENEVQESEQQNNKEHNDTEINDFSLGFINDDDPNKNFIEDGNMDDY

SSSPSFEVVEEIKVNHGMLVSTRQVVETFFHQIVPSQTVQVHLINSVMAHNHYVENAEAMLMIMENQGSLLRNKVKAYV

MGKLIKPSKTIASAIVFIFAFVLMHCVYLKEEVEIWNESNNEVWFVGVKSHDEKGLSAILKKIGIFLTISLALCTMWANQN

MIVNP* 

>Glyma.16G016400 

MENIISICDHMPVGFRFRPTDEELVDYYLKHKLLADDFPVHIIPEIDLCKVEPWDVPGRSVIKSDDPEWFFFSPVDYKYLKS

KRFNRTTKRGFWKATGNDRKIRIPGTSNVIGTKKTLVFHQGRVPRGAKTNWVIHEYHAVTSHESQRAFVLCRLMKKAEK

KNEGGIEAPSFDEGEPSIHMVSDYGNPARAEGIASVDIIPGVDMDEIFRAVDQAEKFSPPVQQSPTGIGLEDFFPNSPLFNAR

FGSENINMQTSLEVTDDEDEFIP* 

>Glyma.18G043900 

MNMAPVSLPPGFRFHPTDEELVSYYLKRKINGRKIELEIIHEVDLYKCEPWDLPGKSLLPGKDLEWYFFSPRDRKYPNGSR

TNRATKSGYWKATGKDRKVNSESRAIGMKKTLVYYRGRAPHGCRTGWVMHEYRLDETQCETNSGLQDAYALCRVCKK

TAVIPPKVGDQHYVNVPSHVNQITSDQSSSIDIEIYSEGRGEVLESSNYLMPWDTCPSPNINIGSALNININGGTRDNNIGTW

SHFLAEDLPNLPTSASSFPNYGSMSYPPSKVDIALECARMQHRFTMPPLEVQDFPQVGISELKMAQASGSNMCGGSRNNE

TDILQEILSVAHASHELINQSNYSSHSQALGANENNYAAPHESDFTFMVGNNYNRVNDMNTMGFVDKAWEDPNARSIEIG

DLDDGFKTERMVENLRWVGMSSKNMEKGFMEEQKIVPIEHISNFQTNREENEVQVGSQQHNNNKELNDTDIDDFSMGFI

NGDDHNENFIDEGNINYSNSTNFEVVEETKVSHGMFVSTRQVADTFFHQIAPSQTVKVQLNPLMAEDQSIENAVMVNQG

PPFFRKFKAYVMGKLTKSSNTIASALVFLFALLLMHCVFLKEQVEDLKSDPKCFDGANSMKKIMRQPAENIIWNEQENFW

SVGIKCGKGFSVVLKKIGIFLTISLALCTMWANHVIVDS* 

>Glyma.20G172100 

MGEASGAGSADCFSQMMSSMPGFRFHPTDEELVMYYLKRKICGKRLKLDVIHETDVYKWDPEDLPGQSILKTGDRQWF

FFCHRDRKYPNGGRSNRATRRGYWKATGKDRNVICNSRSVGVKKTLVFYAGRAPSGERTDWVMHEYTLDEEELKRCQG

VKDYYALYKVYKKSGPGPKNGEQYGAPFNEEEWADDDIVDFNINSADQEAPNDVADNVNVPLPFLDDEINNIIREILDDE

LVLDQQHVNGYPDFPQVVSEETQSTVVDQFSEDVMLPEPVRISHPSCQFFDAQPSFDFNRPVTSHLHVSETSEVTSASNIK

TKELDFNEDGFLEINDLIDTEPTLSNVENSVEYQHFEDGLSELDLFQDAQMFLRDLGPIIHETDSHAYTNALVSSNIECQSY

QLLPNPEDANQTVGEFWMHGESNQLSSPGVVYESVGFPTEGNNNQSSTVEDVATSSLSSALWAFVESIPTTPASAAESALV

NRALNRMSSFSRLKIKHTNIAASGKDTGTMKRAGRKGLPFLFFSILIALCAFCWVFVGNLRLVGRSISP* 

>Glyma.20G192300 

MARMGPGFRFHPTDEELVVFYLKRKMTGNLSRYDHIAVVDVYKLEPWDLPPLSKLKTKDLEWYFFSALDRKYGNGSRT

NRATDRGYWKTTGKDRPVTHGDRTVGMKKTLVYHSGRAPHGRRTNWVMHEYKMLDEELARAGTVPDVFVVCRIFEKS

GSGPKNGAKYGAPLDEKEWDVEDEQEEEEEENEQKDVAPLLVPHNAVAPPPPLSVVADNAEAHPPLTATVDNKYMVAPP

PSFQANFDDEVFNAGAYVETNDLDMELNWNDIIGSDTFPSLNFHHGECSSHAEYSKVFIKDQEPSAGTFGISRPENDWPLD

MTEQHGVDTNSVNNRDNGELINIGNHLNFNDASNDMNLDLFWDANENLPTDGSFLEYNDIAIGNGSRSTEADPPANDIL

DEYLTLPDDDIYKYISFDSPQIQESENFIPNQGSPFTRQNVEGETADKAVVSNHNSESQTRNEASSVQNTHEAKFAPGSTNP

LVKQAYGWLAGIPAAPAHAMEFPAKEIALGLHPVAQSSHPAHITTGMISITDITLRGNAMDWTMGKNGGFSTVISTGFCQP

DVNSDALIPVSGKTAFVLSHGWIFLTGFSVLILSLSCKIGSIMYTGK* 



>LOC_Os02g57650 

MSQSPPDSSSAAAVPLAPGFRFHPTDEELVSYYLRRRILGRRLRIDAIAEVDLYRLEPWDLPSLSRIRSRDAQWYFFARLDR

KVTGAGAGGRGGPGNRTNRATPRGYWKTTGKDRDVHHRGKLVGMKKTLVFHSGRAPKGQRTNWVMHEYRLLDADGT

QDLHVVCRIFQKNGSGPQNGAQYGAPYLEEDWEEEDDAIENMPASGAFAEMAAVTDTADESTEEDGNFSLKTNDEPLQT

QEYQPEITPVKAQGSNEETNGGGYSCDVFSLDEILQEPENVCKNEEQNAIDDKFTIAELSGYPRQDDGYVGENGPVNWID

PSNGDNTNWPLRAYSTQNHVNGTLSADGFFDTVNGTNSYSGPSDNQNLYLQDDGLTSSHQVGDNMPFYDASSNHKWV

DGKDDYLNLNDLLYPPAENQPLFDAGDDLMAYFDATEDDFKFDIMGTEDSNSQLPDMSNFVQKDDNNNKFTLDGISNTA

LYGASSSGSHGNMYPDTAVPDMPMDDTVDKSFGKRLASMLGSIPAPPAMASEFPPSTGKSVVPLSAVNPSSSIRVTAGIIQL

GGITFTGSTEHLQKNGDFNLLLSFTVEGDVSTKSIGFEPDTQMSTTPMVLRSGMYLFFVSAMILMLSYKVGLCIYSR* 

>LOC_Os03g02800 

MAPVSLPPGFRFHPTDEELIIYYLKRKINGRQIELEIIPEVDLYKCEPWDLPEKSFLPSKDLEWYFFSPRDRKYPNGSRTNRA

TKAGYWKATGKDRKVNSQRRAVGMKKTLVYYRGRAPHGSRTDWVMHEYRLDERECETDTGLQDAYALCRVFKKTAP

GPKIIEHYGVVHHHVEQPQWMTSSIDRSPTLDVSCDGRGDDFESSSFSFPTETPMDSMHGGFGMQMSAPHEDGKWMQFL

SEDAFNATNPFLTNPVSANFSCLPSKVDVALECARLQHRLTLPPLEVEDFPQDVSLDTKIGILRSNPNEVDILQEFLSVATAS

QELINGSTSSYPEMWLGASTSSASYVNELSSLVEMGGVGTSNHHESARLQVEIADMEVFKDEKKRVENLRGVKLVNNDL

GEIVVEGDESNPTEDIIAQYPIKVTADNSGEAGHRMTDPTDVGGIDTAPIFSQSQPDDFAAGFDDVNPNASFDLYEKVDVN

HRLFVSRVAAAKTFFHRIEPSKKVSFHSNPAATAVSKATEKFHFPVTTKVSGRVSIFSKFKALIRDKFLMMRPSHSYQRLGS

KETTVNELLQIVSLLLAPKQINGCPTEQELVKKKAKEVMKPGWGREGSNKLWLPLSKGKGISSMFLSGKWTFLTSALAIS

TPAECDH* 

>LOC_Os08g06140 

MTVMELKKLPLGFRFHPTDEELVRHYLKGKITGQIRSEADVIPEIDVCKCEPWDLPDKSLIRSDDPEWFFFAPKDRKYPNG

SRSNRATEAGYWKATGKDRVIRSKGDKKKQQVIGMKKTLVFHRGRAPKGERTGWIMHEYRTTEPEFESGEQGGYVLYRL

FRKQEEKIERPSPDEVDRSGYSPTPSRSTPDNMEPIEDGNTPLNRESPESALHESPIDLPALTEAQAAPITRWLADRTDNATT

NEVNISHMPHHGLDGGAKQASPSAGAFPQLIGSQQNIHDNNELATVSAPMLPHEDFNNFPLGAIGNFDGNMNPRDPVEEF

LNQTIADPDEHSSTTSKAQYDSDTGIIPTEFENHGVMQGEFMDDLSGLENLDFWPDDRNPQLSALYEDTPLLPYDSTDQD

VLSMDSGAESLQDLFNSMDDSNARNNVWGNEPFLQGTGFPMSWPLQPNSAFPNQGTANRRLMLQLSESLSPDFDVSMT

RDECEDEEPGIVVTSKYVNEAPEESTAEKDMPSDGDDAEPTGITILRRRHAPTASSFSDGDDAESTGITILRQHQAPNASLL

SDGDDAESTGITILRRRQAPTASSASSFTQQGAAVQRVRLQSNLDAAPCSSVDGSSSCIINEGESERTMEKPEIEENAGSTLA

EGGTCHEDDQKEHDASAANAKSVLRLRKTAEGSDKENKQEEEEGVLASHVRAPGNKRGFPSYIIWLVLSVALVLLISLGI

YGWV* 

>LOC_Os08g44820 

MSHPSSSSSSAPPAAAEATSLAPGFRFHPTDEELVSYYLKRKVHGRPLKVDAIAEVDLYKVEPWDLPARSRLRSRDSQWYF

FSRLDRKHANRARTNRATAGGYWKTTGKDREVRNGPTTVGMKKTLVFHAGRAPKGERTNWVMHEYRLDGQTTIPPQD

SFVVCRIFQKAGPGPQNGAQYGAPFVEEEWEEDDEDVGLLPVEEKDNSDDQEKEISGAMEKGYLQMSDLVQNLVDQNE

NGTIALPVSDNSNNSNHSEDVDGNSGDILSDQNLGSNFLHHVEPVEQNGLVLNENMFSSANAGDLFNISSPNDGFLELKD

FADIADLENPLANESTIWPSDGWPWKSTDSMEAVNGASNEFSPLAGEQIFQPEELEQLLQSLQEDSHMGSTISDPPHSSITN

LAKPEEDCLMFYDAPFDSSMCDDGFRQLNGFLGSPSTNLSGIDMVDDGMPYYDAMDDNLFNDLLSSVQPSAGSSSHAFS

GPVLTQEVNNSTYTYSPTQKVLEPNFVVGAPSSARLPEAGSQLNYVVLPDSQTKSSLIGKRFVKILDSISAPPAFAAAEFPA

SLRKSLAPISGAHHNTIRVSAEVISIGSLTPDSQDKWSLEKDEGMELLFSAGFEPDTRVHFGCNTITAVLRGGFCLFFFSAIM

LLVSYEVGMCIYGK* 

>LOC_Os09g32040 

MGMENPPLRWPPGFRFSPTDEELVLYFLKRRIATGRPTPYIADVDVYKSHPSHLPERSALRTGDKQWFFFSRMDRKYPNG

SRASRTTGEGYWKATGKDRSICNGGGGGTASGRAVGSKKTLVYHHGRAPRGERSDWVMHEYTLLADALPPAARDREAY

ALYKLFHKSGAGPKNGEQYGAPFREEDWLDDDDHHHDQLPAEAALPAPATTSGRAATTEEHADFELPGGDLDVLLAQIE



NDQDIIEAQLDFSTHVTSQVQIQHRVHQGWLSDDGGKSDVADATTSGSALLMAENTCAELPIDGLEQLLMQISDDQQTVE

MLSGFSASVPQSQLQHDYHQGCLGVHREEVGVADSTTVSSAVVTEECTVRELQDIEGLLMQIENDQENAESLPDFSTPVH

LHDCHQAAFGDFQGSQRATFNIANLSTMVQESPNFDLQTGPSNQITESILTTEPMNGETNAVEETSPLRSMSVLGSYDRQD

GDDEFLEINDFFDPEDLEQILGSTRSQNLIPADDGVFDSLQYSDAPMFLPGSFDRTGVVAENHYVEFGASGIQNQGFQHTT

ELLAHNQVALNVRNHMKDNHVVFSHSSDATIIHTVNEQPPNRSSNASQSWFNGALSALLDSVPSSPAMAAENIGLNRTLQ

RISSFRSQQPAREEVSSTLINTRRRGGGLIFISLMVLLVAIMWTFSNGSAVKLSKGLWKFPST* 

>Medtr0036s0150 

MSLYQAPGFRFHPTDEEIVCFYLKRKLTGKLPPCFDHLAFIDIYKFEPWDLPNMSKLKTKDLEWYFFSALDKKYGTGCRT

NRATDRGYWKTTGKDRVIKNGEETVGMKKTLVYHLGRAPHGNRSNWVMHEYRMIDEELAKTGGQDAYVLCRIFEKSG

SGPKNGEKYGAPFVEAEWQNVDEPVNPLPPVDNQLLEQVAAPAPDYAEFLQSLVAFDNDLLNESVPTATDDNYLEILDLD

QELDTSVTVGNADLPPNFYYGECSSFPQHSQSEAAFGIYDHQVGGLYGVDSVQDGYNGETNHNENPLNFDFASEDPDLY

FDAAEYLRGLNEEYVETNDLKNLDGVDSTVIDPSVSELLDEYLECPDEEDITKYICFDSESPIANHVFEAQYSNGVLPKED

QGAASNWVSGGENAFVKQANKLLAGIPAPPAFASEFPSKEFAVGMHSAAEFSNSAHITTGIISITDITYSGNMMDWMAGK

NGGFDTIMSNEFSQTAAINSATGLVCRKTACMLSHGWVYLMGFSVVILSMSLKIGSFMYMGK* 

>Medtr1g090723 

MEETAFYQGPGFRFHPTDEEIVRYYLKKKLTGNLPSCFDYLAVIDIYKFEPWDLPKLSKLKTRDLEWYFFTALDKKYGNSI

RTNRATDRGYWKTTGKDRAIKNGEETVGMKKTLVYHSGRAPHGDRSNWVMHEYRMIDETLAKAGVQKDAYVLCRIFE

KSGSGPKNGEKYGAPFVEEEWESFGEQVLPLPPVDNEPLKLEGFTPDVDELVNPLAVSVPDDVLVDPLDVFYDELWNENL

PDSTYEDFFEAHDLDQDLVTSNTVGSAELQSNFCYGECSTHPQYSQAFINERKQSEATLGVYEYEVDQPNNIADLYGGNI

NSVQDGYNGGTNHNENPLNFNFASEVDQPNNIADLYGGNINSVQDGYNGGTNHNENPLNFNFASEDLGQVFHAPDYITG

VTDEYMETNDIAEMDPSVAAMLDGSLADPDDDISNYICFDSPLNARSESPIASYGQPIIEQNVEGETYDSSLTNKHVFEAQP

SDEVLPKEDLAASNWVSGDANTFVKHLLANIPAPPAFASEFPAKELACEIHPAAESSNSAHITAGMISITDITFRGNAMDW

MVGKNGGFNTVMSTGFSQTDVNPATLVPISGLVCSKTAFMLSHGWVFLMGFSVVILSLSFKIGSFMYTGK* 

>Medtr1g097300 

MGAVSESASADCFSEVMSSMPGFRFHPTDEELVMYYLKRKICGKKLKFNVIKETDVYKWDPEDLPEQSFLKTGDRQWFF

FCHRDRKYPNGGRSSRATRHGYWKATGKDRNVIYNSRSVGVKKTLVFYLGRAPSGERTDWVMHEYTMDEDELRTCRD

VKDYYALYKVFKKSGPGPKNGEQYGAPFKEEEWADDDVVDFNVNSVDREVPEAAIDNVIDQHQLQPLFDDEIDEIIKGM

LDVEPVLDQQHVNGYVDFPQVDDEETRNVVMDQFYEAMVFPDPSEKQQSSSQLYDAQPSFDFNHQSVDSHLCISEAPEV

TSTPNIQSGEGLVFYEEGFLEINDLIDTESTFSNTDKLNNDLIENLQFEDVLSEFDPYQDAEMFLCGLGSINEETVSHAYMN

NAGSNIENQSYQLLSNPEDVNQTVDEFWMHVERNTRSPAEGYDGSFSLTNPGVVCDSVGFPTESTENQRSTVEDVKTSRL

SSALWAFVDSIPTTPASAAENPLVNRALNRMSSFSRVKIKPTDNNIAAGNNDTATMKRAGRKGVSFLFFPILIALCAFLWVS

IGNLRLLGRCVSP* 

>Medtr2g086880 

MEIVVSKEAQMSIAASSMFPGFRFCPTDEELISYYLRKKLDGHEESVQVISEVELCKYEPWDLPAKSFIQSDNEWFFFSPRG

RKYPNGSQSKRATDCGYWKATGKERNVKSGSNVIGTKRTLVFHLGRAPKGERTEWIMHEYCVSDRSPDSLVVCRLKRNT

EFRVNDASNRASSSQINPVHSHESDCAGQINPVNSHESNCAISEGGTDHRERGICEQEKEVDGSSKRGSSSYGSASMEQIDS

MSESNQRPANDGFLTDSSGQLKMDEEDCYAEILRNDIIKLDESSMSQGAQTRPNNLAHSHPCQGTAQRRIRLRVPKSTHSQ

PGARFSKTMHQSKSSFIARMTNRLMIFAFFVFTLTAILFWSSLGGHKQVRNIVGKFQNHYVGSIGPVFSTITYRKLHLPRKR

VTLQVSITLITVVAFTFQPTSTTASRHSPFPYLTSSQTYFLTPQPHTLRKEGETLNSSQIDNESSFSSITLFRGIMSRPMLLVFLL

IILIITSQFEWKQPLVSDVESNSSVTQKQHRISNAEETVKEKIILVQEKNIRRLNELVRHLQEQLQQCKGSNGTINSTVGPLTE

RILELERQQILED* 

>Medtr3g064580 

MAPVSLPPGFRFHPTDEELVSYYLKRKINGRRIELEIIPEVDLYKCEPWDLPGKSLLPGKDLEWYFFSPRDRKYPNGSRTNR

ATKSGYWKATGKDRKVNAQTRAVGMKKTLVYYRGRAPHGSRTGWVMHEYRLDERECDNPSSGLQDAYALCRIFKKST



VIAPKIGEQYVNNVARHANHITSDQSSSIELYSEGRDEVIGTSNYLMPWDPSTSQNNGTNTLNNNGGNITRDDGIWTQFLS

EDLLSLPISSSFPNYGSTPNYPPSKVDIALECARMQHRFSLPPLEVEDFPQVGMNSELKMTQLVSGSMSGTRNETDILQEIL

SVAQASQELINQSNYSHAFGGNENYAADHENDFTFMVGNNYNHVTDHMNSMRYIDDKAWEDPNTRSIEIGDLDNEFKA

ERMVENLRWVGMSSNDLEKSFMEEHQKVVPIEDISTFKTNRKENEVQVESEQQNINKEINDGNIDNFSMGFINDNDTNEN

FIDDSNIDYSNSTSYEVVEETTKVSHGMFVATRQVADTFFHQITPSQTIKVQLNPILENKKSIENAETMIIPKNQGYSLLRKF

KANLMKYMKNPSKIIASAIVFIFALFLVLCVYLKEQVEDMKPKSEYVKRKYSYGANSMKKIIWNEQEKIWFVGIKSGKGF

EVILKKIGIFLTISLALCTMWANHMIVCY* 

>Medtr3g093050 

MGSLDCVPSVDDGMAVLSLNSLPLGFRFRPTDEELIDYYLRSKINGNGDEVWVIREIDVCKWEPWDMPDLSVVRNKDPE

WFFFCPQDRKYPNGHRLNRATNHGYWKATGKDRKIKSGTILIGMKKTLVFYSGRAPKGKRTNWVMHEYRPTLKELDGT

NPGQNPYVLCRLFKKNDESVEVSNYGEVEQTTSAPLAANYSPEEIQSDPAPITVSTSQVTEEDKQLAVIPDISEETISNVITS

VDYHSDGYDAHDVQNQIAKLAAEDDQALNFDMYYNPKDGLLLDDRLFSPPLVHMPQEFHYQANNESDGRCGLQYGTN

EINISDFLNYDLNWDQIPCEVSVSHQPNFPMLNVKDSGSGSNSDVEVANMTGMQAAYPHEAIDRRIPFATTPSFSHTFDYS

GDDQKSNVVLLQNNFQTAFPSDVNNTGEVYNAVNGYEQPRTCNTIMSSESGIVRRARPTRDEQFKTNPMQGTAQRRIRLS

KIEHVSCGMVKVKDESCTQEQHNSKPIIAVVRKVCLFCLLDLEVFSACVVRFVSILQEKAAENHASDDESAICTNHACKQ

RKVPKSIANASKGLRNFLLLGRAPFRSKTSSNCALWSSVFVVSASVLVSLAAFTNIWGYLKF* 

>Medtr5g069030 

MGAVVECLPSPQQAEELAVLSLNKLPLGFRFRPTDEELVDFYLRMKINGNGDEVWVIREVDVCKFEPWDLPDLSIVRNKD

PEWFFFCPMDRKYPNGSRLNRATTNGYWKATGKDRKIKSGATLIGMKKTLVFYAGRAPKGQRTHWIMHEYRPTLKELD

GTNPGQNPYVLCRLFKKQDESLASSNCGEAEQTTSTPTTANYSPEEIQSDLNLVPLSSSLATEDERHLAAIPENSEEAMSHV

ITTADCYSDACNASDAQHQSLEVPAAEEDQLLNLDIFDSPRFELEPWDDKLFSPAHAHFPPEFGHQANNELIQYGTNGTDV

SDFFDSCVNWDEFSSEASISLELSPNIFKIPENGSCSNSDVEMANMMNLLASHDYPEGVTLQNSDVGLFQNNSQMTLSND

FSMGQMPTVVNEYEQMWNSDTVVDGGTGIGIRSRQRQNEQPDMNQVMQAQGSAPRRIRLGGFVARSLVSETTEDGSCA

SEYEQSRILDTVVLGDDTGIRIRRRQRRNEEPNMNPVMQAQGSALRRIRLGGFVKHSLVSEETTKDESLQETEASENHAA

AESASVLEKTSPMSAREICEQHVTTAESNSGSKNFLLGRVRCTSKTSSISAMRSTVLAYSAIDMTIPKFNY* 

>Medtr5g076850 

MAPVSLPPGFRFHPTDEELVAYYLNRKINGHKIELEIIAEVDLYKCEPWDLPGKSLLPGNDMEWYFFSPRDRKYPNGSRTN

RATKSGYWKATGKDRKVNSQARAVGVKKTLVYYRGRAPHGSRTNWVMHEYRLDERECETTPSLQDAYALCRVIKKSTV

IVPKVGGQYGNITSDQSPRVELYSERRGEDLDSSNYLMQMKDCSPHNMVNETSLNINGTSRDHGNWLQFSSQDPLFSLPT

SSSFPNYGAITYPPSKVDIALECARMQHRFAMPPLEVEEFPQVGIPHQTQQGSRTRNDIMQGILSLTHASQGLMNQSSYSQ

ALDHNDNYAPYEDDFTFMVGTNYNHINDMSSMGYVDKTWEDLNTRSIEIGDLEDQESKANRVVENLRWIGMPREDFEK

MEEQNVVPIEDISCYQTLREHNGMQEYERHNNNVEQNDNDVDEFSWGFINDGDPNDNFIEDGNMDGYSNSPSFEIIEETK

VSHRMLVSTQQVAMTLFHQVVPSQTLQIQLNPMMPNNPNSKENVDAIMMIMENQGSFFRKFKAYVMGKWNLFNPSKEI

ASLVVFVFALLVMHRVYLEEEVEICKPNPKNVKEKRMRESQERVKWNESKEVWFVGVKCEKGLSVAFKEIGIFLTIFLALC

TTWASHG* 

>Medtr8g023930 

MQTYQHIHHSLSLSLSLSLILDFLPVGFRFRPTNEELVNHYLKNKLLGNVSHVNNVIAEVDVCRFEPWELPSRSVIKSDDQ

EWFFLCPIEYKYAKSKRFKRTTNNGFWKATGNDRSIKIRGTNKIIGTKKTLVYHEDPVPGVKTNWIIHEYHDAIFDDHQRT

FVLCRLMKKAEKNTEEELDTMICDVGESSRHMSSHYENQETLEGISNVSSTMPKIRMESIFEEPYQADKYFPFSTQQSSIY

ENEREVYFSNSQFQGDYFRNEDMVIQSPFETNEEENNFINSMIVDGAPTRQGKVYAIGLIKIYILLSLMVCLFQLMEEGKIIF

KLPYLHSTFSKTTSKDGSNSYLYASDQTLLDKLTSTKFGYFINNKNLTFTLLKHLKTTPMEVTNFNSLASFLFQLQLIPSLLI

DMKNTHCEAAVVVFIPKTRVVMNWTLRRRLKKQRETAERDGDGVDYHKRWCWSYLWIWDQWLEL* 

>Phvul.006G087000 

MNMAPVSLPPGFRFHPTDEELVSYYLRRKINGRKIELEIIPEVDLYKCEPWDLPGKSLLPGKDLEWYFFSPRDRKYPNGSR



TNRATKSGYWKATGKDRKVNSQNCAIGMKKTLVYYRGRAPHGCRTGWVMHEYRLDETQCETNTGLQDAYALCRVFKK

TAVIPPKVGDQHYVNVSTSHANQIIASDQSSSINELYSEGRGEVLESSNYFMSMDTSPNINGTAFNINGGRRDNETAWSHFL

SEDLLNLPTASTSSFPNYGSMSYPPSKVDVALECARMQHRFSMPPLQMQDLDFPQVGISKLKMEQGSSSMSGSRNETDIL

QEILSVAHASQELINQSNYSSQPFMNANENYAPHETDFTFMVGTNYNHVNDMNTMNMGFVDKAWEDKNTRSIEIGDLD

DGFKTERMMENLRWVGMSSKNVEKSFMEEQQNIVPIDDISNFQTNTEENELKVGFEKHSCNKEITDTEIDDFSMGFMND

EDPNENFLNEENIDYSNSTNYDVVEETKTNHAMFVSTHQVADTFFHQIAPSQTVKVQLNPVMAANQCIEKATVKKGPSFF

RKFKACVTGKLIKPSNTVASVLEFIFAFLLMHCVFLKGLVEDWKPDLKRCGCVYSMKNMGEATESVPRNEQEKVWFVGI

RYGKGFSMVLKKISIFLTISLALFTMWANHIIVDS* 

>Phvul.007G085600 

MGEASGDGNADCFSQMMASMPGFRFHPTDEELVMYYLKRKICGKRLKLNVIRETDVYRWDPEELPGQSILKTGDRQWF

FFCPRDRKYPNGARSNRATRHGYWKATGRDRNVICNSRAVGVKKTLVFYIGRAPSGTRTDWVMHEYTMDEEELKRCQG

VKEYYALYKVFKKSGAGPKNGEQYGAPFSEQEWAADDDIVDFNIKITDQEAPNVVSENGNVLHPLLDDEINDIIREILDDE

LVLDQQHVNGFLDFPQVVTEETQSTVVDQFSEAVMFPETINSCCEFFDVQPSFEFNQPVTSHLQVSEASEVSSASNVKTKG

LDLDEDGFLEINDLIDTEPTLANVENPVEHLRFEDGLSELDLYQDAEMFLRDLGANEYTNALVSNNIESQTYQLLCNPEDA

NQTVGEFWIHGERNTLSPSEEGFVDSFSLPSAGVVCESLSFPEEGNYNQSSTVEDVSTSSFSSSLWAFVESIPTTPASAAESA

LVNRALNRMSSFSRVKIRHTNIAAGKETATTKKAGRKGFSFLFFPILIALCAFLWVFVGSLRLLGRCISP* 

>Phvul.007G140500 

MAPIGPGFRFHPTDEELVVFYLKRKITGNLSRYDHIAVVDVYKLEPWDLPPMSKLKTKDLEWYFFSVLDRKYGNGSRTNR

ATEKGYWKTTGKDRPVAHGDRIVGMKKTLVYHIGRAPHGRRTNWVMHEYKMLDEELTRAGTVLDVYVVCRIFEKSGS

GPKNGAKYGAPLDEKEWDAEDENEQKKVVPLPETAHHVVAPLTETPHNVVSPPLPVAAAVAPPLVADDEFWNIGAFLETN

DLDMELDLTDMIGNATFPSSNFHHGECSTHAENSQELIKDQEPLEGTFGISRLENGQPLDMAEQQDMGTSSVRDGDDGEL

SEIENLLNFNYASDNMDLDLYFDATQDLPAADDGSFLETNDLAIGNEGNPTEADPSANDMLDEYLALPDDDICNYISFDLP

QIPESENSDSNQGSPLTQQTLEGETADKAVVSKHDSDAQTSKEAFSVQNREEEKLAPENSNPFVKEAYGWLASIPAAPAHA

FEFPAKDITLGIHSAAQSSHTAHITTGMISITDITFRGNAMDWPMGKSGGFNTAISTEFSQPDVNCAALIPLSGKTAFVLSHG

WIFLTGFSVLILSLSFKIGSMMYTGK* 

>Phvul.008G189100 

MGAAVVECYPPPRTAVLSLNTLPLGFRFRPTDEELIDYYLRSKINGNGDDVWVIREIDVCKWEPWDLPDLSVVRNKDPEW

FFFCPQDRKYPNGHRLNRATSLGYWKATGKDRRIKSGSTLIGMKKTLVFYTGRAPKGKRTNWVMHEYRPTLKELDGTNP

GQNPYVLCRLFKKHDESLEASNGEVERAASTPMTANHSPDEIQSDSSLDPASSSQITEGEKPLTVIPENSEEVISNIITPVDSH

SDGCDARDAQNQIVELASEQDQAFNFEDFYDPTNQQLDDKLFSPVHAHFPPEIYYQSELQYGTNDNMSDLFDSVNWDAI

SYDTSSLEPCSSLLNVKDHGSGSDSDVEMANMTNPQALHGYPKEAVEQKSNVGLFQNSPEMAFSNDGSMGEVDYTTKN

CGQLRNFDAFNNNGGTGIRIRSRQGRTEQPNMNGMVPSQGNAPRRIRLLVGRGPPFGSEEAAKDGSCACAPEDHNSKTIN

TREWKASDNQAADESSAVADDVDEREKESPESSDLGKITQQHVATAESISKDHLQVSSNRGMWSYVLGVSATVLVSVILV

VNIWAYVRS* 

>Phvul.008G241200 

MAPVLPPGFRFHPTDEELVAYYLKRKINGRKIELEIIPEVDLYKCEPWDLPGKSLLPGKDLEWYFFSPRDRKYPNGSRTNR

ATKSGYWKATGKDRKVNSKARSVGMKKTLVYYRGRAPHGSRTNWVMHEYRLDERECETASGLQDAYALCRVLKKTAV

IPQKVEGHYVEVPNVNQITSDQSSSIELYSEGRGEDLDSSNYFMSVNTCSPHNLGIETPLNISGGTTRDHEKWSHVSLQDP

MFSLPTSYPHFGAYLPSKVDIALECARMQHRFVMPPLEVDDFPQVGISELKMTQASSSMQGSRPETDILQEILSVAHASQE

LINQSSYSQEWGGNDYYYAPRDDDFTFMVGTNYNHSNEMSSARYVDKAWEDANTRTIEIGDMDQEFKAERMVENLRW

VGMSREDLEKMEEQNIVPIEDISSLQTNMKENEVQEYEQHNMEHNDTEINDFSLGFINDSDPTENFTEDGNSDDYSGSPSF

EVVEEIKVNRGMFVSTGQVAETFFHQMVPSQTVQVQLNTVMAHDHYVENAEAMLLIMEDQGSLRKVKAYVMGKLLKP

SMTIASAVVFVFALVLMHYAFIKGEVKIWNETCCSNSGSIMKKTSQSSQIMKWNEPNEVWFVGIKSEKGLSAVLKKIGIFLT

ISFALCTMWANHN* 



>Phvul.009G039000 

MTSVDCYPSRGDDVAAVSLDSLPLGFRFRPTDEELIDYYLRQKINGNGAEVWVIREIDVCKWEPWDMPDLSVVRNKDPE

WFFFCPQDRKYPNGHRLNRATTHGYWKATGKDRRIKSGMMLIGMKKTLVFYTGRAPKGKRTNWVMHEYRPTLKELDG

TNPGQNAYVLCRLFKKHDESLEVSHCDEAEQTASTPIAANYSTEEIQSGLAVVAVSPSLVTEDDKHQAIIPTHSEEAISNVIT

PVDCHSDGYDISDAQNNYVAPAAEEFQPWNVDMCYDPKNELLYDRLFSPVLALQPEFPYQSNSESDSRYGLQYGTNETNI

SDFLNSVVNWDELPYEEPNCQQWSSPSFNVQNSVLGSHIDSELANMTYMQAGYAEEANDRKIPLVIAPEFCSTTGIPIDRG

GGDEQKSNVELFQNNSQRAFTDYQQCSIFNAVPCGDTGIIRKTRVVQNEKLSANVTQGTAQRRIRLVQKTRNELSNKMVK

NELDSKSIIAVEEKASENHASDESATLTNDGNELQKTPEPNGNRKICRQVAKASSTLGLKDFLLLRRVPYISKATSNRAKCS

SIFVVSAFLMVSLVVFTDICGYLKF* 

>Phvul.010G120600 

MEIVGFGFRPTEEELVDYYLKHRLLGDDPHVHVIPDIDLCEVEPWNVPMLLAQSAVQFDLPEWFFFSPVDFKYSNSKRVN

RTTKCGFWKPTGKDREIRSLDTDTLIATKKTLVYYKGRVSRGVKSNWIIHEYHAVTFHESQRTSVLCRLMKKPGPTTEGE

GDTQTSDEGESSRVMVSGYENEAIERGIPSRGTSAGIETTFQPMHQTYNYFPPLQQSPIGIDQEESSLPHSPFYSSHFRNESN

NMQIPFETTQEEEQFLSSIWVDERELGYQMPSIF* 

>Phvul.010G121100 

MEDIISILDHLPVGFRFRPTDEELVNHYLKHKLLGDDFSVQFIPEIDLCKVEPWDVPAKSIFKSDELQWFFFSSVDYKYSNS

KRVNRTTEHGFWKSTGNDRNIKTGGSKNVIGTKKTLVFHKGRVPGGQRTNWVIHEYHALASRESQKTYVLCRLMKKFE

NKNEGRIDAPNFSGGEPSTSMVSDYGNQADILPRMIVDPIFPEEIFFSPVQQPPVGIEVEGFFPNSPTRNACFGNESINMQIPF

GVTDDEDEFLNSILVDNEEFVINEERRDCFVNRSTQPKSLRRVYYASSDTDAEVVSNLHGNICSGEFSVRGGMSSLASNHE

AHKEKKESIIQDDFWAVETSSCDSTADEPVETTRLENRYNLRPDNFILQKTVAGRPQTQKKVSNNAVSHIEARKELVTVKS

EKDQKSTQNTSSRGILKIRSHQSSNVNSKSSFFYMETTSSNQNLFPRSVYLVNVVIGILLLIVISWDVLLC* 

>Seita.1G371600 

MSSLSPLDSSPAAEVPLAPGFRFHPTDEELVSYYLRRRVLGRRLRVDAIAEVDLYRLEPWDLPSLSRIRSRDAQWYFFAHL

DRKIAGAGAGGRGGPGNRTNRATPRGYWKTTGKDREVYHRGKAVGMKKTLVFHAGRAPKGERSNWVMHEYRLLDAD

GPQDLHVVCRIFQKHGSGPQNGAQYGAPYMEEEWEEEEDAIENAPVSGASAGMAAITCAVDEESNEEDENGYCKINELA

QAHEDSPEMAPLQAQGSKDTSDGSCADGVISLEEILQEPLSNINAENIGSSEGQNATDDNFSVDDLLSTCPTKDDGYVGQ

DGTLNGSYPEDGNHTNWPLRAYSNQNYANGTLSAEEFFDTQNDTNGNAYSEYPQADGFPVPHQQVDGSMVFYDAPSDY

NLVDGNDDFVYLNDLLNEPLGNESLFDGDDMMAYFDATENDFKYDISGSAKSSNYQFAEMSTNFAQKGDNKVGFTFDGI

AKASEANVQYSASSSGSHEDLYPDSAVPDDDTGDKTFGKRFAGMLGSIPAPPAMASEFPPATGKSVGVLSAVSPSSIRVTAG

IIQLDGLSFTGASERWPLQKNGDFSLLLSFTVESDMSTKAACFEQASRMSTIPMVLRSGMYLFFVSAMILVLSYKIGSCIYS

R* 

>Seita.2G258300 

METPPPRRWPPGFRFSPTDEELVLYFLKRRIVSARPSPYVADVDVYKSHPSHLPERSALQTGDRQWFFFSRTDRKYPNGSR

ASRTTGDGYWKATGKDRFICGGGRAVGNKKTLVYHHGRAPRGERTDWVMHEYTLLADALPPAAQGRESYALYKLFQKS

GAGPKNGEQYGAPFREEDWLDDDEEGVTADASANSVPICPATVEEHAIADRELPIEDLHELLSQIGNDQEEFGEAPLDFST

PATSHGQGQGWPSGGGDKAEVVDASVSDGAVVVAENTCIDLPLGDIEQLLMQISDDQQNAEFFSDFTPSVPQLQLQCDNH

QVWLDAHRGQEVCAADPTASGGAVVAAECTDTDLEGLLLQIASDQDMVEPLSDLSPPIPHHNFNQVGIGDFHESHGAPV

GNLSCTVQESTFVPQTELRSQFPQSNLTNVPFSGETNSSEGTSVPHSVSGLISYNSQDADDEFLEINDFFDLEDVEQSANCT

ATEHLISATNGMFDNLEYSDAPTFLPGPFDTAGEVAENQFFDFGSSGIQNQGFHYTTQVRTQNQAALNVRSHMKDNHVVL

SSHTSGTLNLHAANEPPSRSSTASQSWFNAALSTLLDSVPSSPALAAEIENTVINRTLQRISSFRSHQASGEENTVINRTLQRI

SSFRSQQAVREEPSTRRIQVTRGGRLTFISLLVILAAVMWTFTAGSALNFCKGLWKSSSR* 

>Seita.6G055400 

MTVMELKALPLGFRFHPTDEELVRHYLKGKITGQINSEVEVIPEIDVCKCEPWDLPDKSLIRSDDPEWFFFAPKDRKYPNG

SRSNRATEAGYWKATGKDRIIKSKGDKRKQHVIGMKKTLVFHRGRAPKGERTGWIMHEYRTTEPEFDSGEQGGYVLYRL



FRKQEEKPERASPEEVDRSGYSPTPSRSSPDNIEANEEANTPLNRESPESGLHESPIELPNPVETHAMPITRWLAGRNDNLV

PTAADVSHMPFNGHADVPEVNPSAGASAQLINPQNGNDNLTNFAPDIAPNLQHGNAFVPDLQEIAFGFDGNMNPPDALD

VFLNQALVDPDEHSSTTSRVQYDSDIPTEFENNGVAQGEDDQSWWANLDFLSDEPNPLNSAYENTPLLPYDANDQDVLSV

DSGADSLHELFNNMEDSNARRAGMNIEYGLQGTGISLMPRQLQSSAQPNYVLTNQGTASRRLRLHLPADFESAESITRDE

SEDEVSCVVTADRDVVSDGDEAESTGIVIRSRPAPSSSSESSFTQQGTTVRRLRLQSDLKTGPCPSTDDTSSCIINETESHHQ

PEKSEIAEDASKNFAGSVDDLSVNCDDNEQKTMPQHVAEMAVPEAKPVPRLRKASEKSDKDTIKQESGLESLVRAPVQK

GGFQSYTAWLVLSVVLLLLLSVGVYGWM* 

>Seita.6G251900 

MTHPSSSSSSAPPPPPAAAEATSLAPGFRFHPTDEELVSYYLKRKVLGRPLKVDAIAEVDLYKLEPWDLPSRSRLRSRDSQ

WYFFSRLDRKHANRARTNRATSGGYWKTTGKDREVRHGPRIVGMKKTLVFHAGRAPKGERTNWVMHEYRLEGDEAA

GIPQDSFVVCRIFQKAGPGPQNGAQYGAPFVEEEWEEDDEDVGLLPVEGDAVVDHEVPPGPKEIPGALEKGYLQMSDLIQ

GLGDQNGNGTIGLPISDTSNNSNHSEDVDGNSGDILSDPNLGSNFLQYVEPGEQNSLMLSDNMISNANAGDFFNNSSPSD

GFLELKDFADAANLDYPLGNESTVWPSDGWAWKTPNSLEAVNGANNDIPPLPDDQTFQPDELEQLLQSIQEDSHFGSSIID

PSHSSITNSVMPEDDSLMFYDAPFDSTICDDGFRQVNGILSSPATNLSGIGMVDDGMPYYDATDDNLFNDILGSIQQPAGSS

HAFNGPVLTQEVNNTMYTYSPTQKVLEPNFVVGAPSSARLPEAGSQLNCVVLPDGQAKSSTYGKGFVKILDSISAPPAFA

LEPANLCKSLAPISGARPNTIHVSAEVISIGSLAVASGPDKWAQQKDQGMELLFTDFEPGTRVHCGCNPITTVLRGGFCLVF

FSAIMLLVSYEVGMCIYGK* 

>Seita.4G000700 

MAAAQAHAQAQRRGERKAMPSPPPPPPPPGALPVGFRFRPTDEELVCHYLKPKIAGRVHPDLLLIPDVDLSACEPWELPA

KALIRSDDPEWFFFAPLDRKYPGGHRSNRSTAAGYWKATGKDRLIRSRPAGTLIGIKKTLVFHRGRAPRGHRTSWIMHEY

RTAEPQLQQGQNGSFVLYRLFDKHEEEEPEAADAADSPSTSSAADPPPIAPAVKAENLCQPASAKMAHLLTTLSNNEPTAA

QEGDPLLDVLAQLPDLQPEQTYDGFPTITSPMRPYTDHPFLGNVGGQDLSAYIDSIIAHQDLEDLLVNPSLAKTVEHPTGN

FEPIPTSLLVPSSSSSNNNRSPENSWANLDTERLLLIQGADGTDAAACCSSATKILQFDTGDANHDTGPQTDSASGVSAEAS

HLYNQYQLQSASIPQMELARSDMTDSDAFNGLEGSAPEPLMQQLSVSNFTDPHQGTALRRIRLVHSIQRASVTEPVLTSNS

EGEDEERSCYSTDNSSTNNEDYANAGGAMHSQGGGVIPTQVVSSTEVTGELQDFIFDEGASSLHGVVRHGGNLKRRLKE

EYMETNQDAGEILQQSIRVPREPSLRRRQRISSVVRVLCLALVVILVFVGLWKCI* 

>At4g29230 

MNKSNPAGSVTGSDIIDAKIEEHQLCGSKKCPSCGHKLEGKPQDWVGLPAGVKFDPTDQELIEHLEAKVLAKDFKSHPLI

DEFIPTIEGEDGICYTHPEKLPGVTRDGLSRHFFHRPSKAYTTGTRKRRKIQTECDNNLQGSSSSGETRWHKTGKTRPVMV

NGKQKGCKKILVLYTNFGKNRKPEKTNWVMHQYHLGTHEEEKEGELVVSKIFYQTQPRQCNWSSSTSSLNAIGGGGGEA

SSGGGGGEYHMRRDSGTTSGGSCSSSREIINVNPPNRSDEIGGVGGGVMAVAAAAAAVAAGLPSYAMDQLSFVPFMKSFD

EVARRETPQTGHATCEDVMAEQHRHRHQPSSSTSHHMAHDHHHHHHQQQQQRHHAFNISQPTHPISTIISPSTSLHHASIN

ILDDNPYHVHRILLPNENYQTQQQLRQEGEEEHNDGKMGGRSASGLEELIMGCTSSTTHHDVKDGSSSMGNQQEAEWL

KYSTFWPAPDSSDNQDHHG* 

 

 

 



Data Set S2. NAC domain sequences of GmNTLs 

 

>Glyma02g38710.1/GmNTL1 

--

LPLGFRFRPTDEELIDYYLRSKINGNGDDVWVIREIDVCKWEPWDLPDLSVVRNKDPEWFFFCPQDRKYPNGHRLNRATS

HGYWKATGKDR-RIKSG--STLIGMKKTLVFYTGRAPKGKRTNWVMHEYR-- 

>Glyma02g40750.1/GmNTL2 

--

LPPGFRFHPTDEELVAYYLKRKINGRKIELEIIPEVDLYKCEPWDLPGKSLLPGKDLEWYFYSPRDRKYPNGSRTNRATKSG

YWKATGKDR-KVNSQ--ARAVGMKKTLVYYRGRAPHGSRTNWVMHEYRL- 

>Glyma04g40450.1/GmNTL3 

--

LPLGFRFRPTDEELVNYYLRQKINGNGREVWVIREIDVCKWEPWDMPGLSVVQTKDPEWFFFCPQDRKYPNGHRLNRAT

NNGYWKATGKDR-KIKSG--TILIGMKKTLVFYTGRAPKGNRTNWVMHEYR-- 

>Glyma06g14290.1/GmNTL4 

--

LPLGFRFRPTDEELVNYYLRQKINGNGRQVWVIREIDVCKWEPWDMPGLSVVQTKDPEWFFFCPQDRKYPNGHRLNRAT

NNGYWKATGKDR-RIKSG--KDLIGMKKTLVFYTGRAPKGNRTNWVMHEYR-- 

>Glyma07g05351.1/GmNTL5 

--

MPVGFRFRPTDEELVNYYLKHKLLADDFPVHIIPEIDLCKVEPWDVPERSVIKSDDPEWFFFSPVDYKYLKSKRFNRTTKR

GYWKTTGNDR-NVKIPGTSNVIGTKKTLVFHEGRGPRGVKTNWVIHEYHA- 

>Glyma10g197600.1/GmNTL6 

--

MGPGFRFHPTDEELVVFYLKRKMTGNLSRYDHIAVVDVYKLEPWDLPSLSKLKTKDLEWYFFSALDRKYGNGYRTNRAT

ERGYWNQTGIEH-FVHAD----------LFMYLSS-----------FMRYV-- 

>Glyma10g36360.1/GmNTL7 

---

MPGFRFHPTDEELVMYYLKRKICGKRLKLDVIRETDVYKWDPEDLPGQSILKTGDRQWFFFCHRDRKYPNGGRSNRATR

RGYWKATGKDR-NVICN--SRSVGVKKTLVFYAGRAPSGERTDWVMHEYTL- 

>Glyma11g33210.1/GmNTL8 

---

PPGFRFHPTDEELVSYYLKRKINGRKIELEIIPEVDLYKCEPWDLPGKSLLPGKDLEWYFFSPRDRKYPNGSRTNRATKSGY

WKATGKDR-KVNSQ--SRAIGMKKTLVYYRGRAPHGCRTGWVMHEYRL- 

>Glyma12g186900.1/GmNTL9 

--MFPGFRFCPTDEELISYYLRKKMDGHQESVQVISEVELCKYEPWDLPAKSFIQSDN-

EWFFFSPRGRKYPKGSQSKRATECGYWKATGKER-NVKSG--SNVIGTKRTLVFHLGRAPKGERTEWIMHEYCIN 

>Glyma13g39090.2/GmNTL10 

--MFPGFRFCPTDEELISYYLRKKLEGHEESVQVISEVELCKYEPWDLPAKSFIQSDN-

EWFFFSPRGRKYPNGSQSKRATECGYWKATGKER-NVKSG--SNIIGTKRTLVFHLGRAPKGERTEWIMHEYCI- 

>Glyma14g36840.1/GmNTL11 

--

LPLGFRFRPTDEELIDYYLRSKINGNSDDVWVIREIDVCKWEPWDLPDLSVVRNKDPEWFFFCPQDRKYPNGHRLNRATN

HGYWKATGKDR-KIKSG--STLIGMKKTLVFYTGRAPKGKRTNWVMHEYR-- 



>Glyma14g39080.1/GmNTL12 

--

LPPGFRFHPTDEELVAYYLKRKINGRKIELEIIPEVDLYKCEPWDLPGKSLLPGKDLEWYFFSPRDRKYPNGSRTNRATKSG

YWKATGKDR-KVNSQ--ARAVGMKKTLVYYRGRAPHGSRTNWVMHEYRL- 

>Glyma18g05020.1/GmNTL13 

VSLPPGFRFHPTDEELVSYYLKRKINGRKIELEIIHEVDLYKCEPWDLPGKSLLPGKDLEWYFFSPRDRKYPNGSRTNRATK

SGYWKATGKDR-KVNSE--SRAIGMKKTLVYYRGRAPHGCRTGWVMHEY--- 

>Glyma20g31210.4/GmNTL14 

----

PGFRFHPTDEELVMYYLKRKICGKRLKLDVIHETDVYKWDPEDLPGQSILKTGDRQWFFFCHRDRKYPNGGRSNRATRR

GYWKATGKDR-NVICN--SRSVGVKKTLVFYAGRAPSGERTDWVMHEYTL- 

>Glyma20g33390.1/GmNTL15 

----

PGFRFHPTDEELVVFYLKRKMTGNLSRYDHIAVVDVYKLEPWDLPPLSKLKTKDLEWYFFSALDRKYGNGSRTNRATDR

GYWKTTGKDRPVTHGDR---TVGMKKTLVYHSGRAPHGRRTNWVMHEYKM- 



Data Set S3. NTLs cds sequences 

>AT1G32870 

ATGGACTTGTCGGTTGAGAACGGAGGTTTAGCTCCAGGTTTTAGGTTTCATCCGACGGACGAAGAACTTGTCGTCTATTA

TCTCAAAAGAAAGATCCGTC 

GGAAAAAACTCAGAGTCGAAGCAATCGGCGAGACTGATGTCTATAAGTTTGATCCTGAGGAATTACCTGAGAAAGCGTTG

TATAAGACTAGAGATCGTCA 

ATGGTTCTTTTTCAGCTTAAGGGATAGGAAACATGGAAGTAGGTCAAGTAGAGCTACTGAACGTGGCTATTGGAAAGCAA

CAGGGAAGGATAGAGTCATT 

CATTGTGATTCGAGACCCGTTGGAGAGAAGAAGACTCTTGTTTTCCATAGAGGCAGGGCACCTAATGGCGAACGGACTAA

TTGGGTGATGCATGAGTATA 

CATTGCACAAAGAGGAGCTCAAGAGGTGTGGTGGTGAAGATGTTAAGGATGCTTATGTTCTTTACAAGATTTATAAGAAA

AGTGGGTCTGGTCCTAAGAA 

TGGTGAGCAATATGGAGCTCCTTTTATTGAAGAAGAATGGGCTGAAGATGATGATGATGATGTTGATGAGCCTGCTAATC

AGCTCGTTGTTTCGGCTAGT 

GTTGATAATAGTTTATGGGGGAAAGGGCTTAACCAATCTGAATTGGATGATAATGATATTGAAGAGCTGATGAGTCAGGT

TAGAGATCAGTCTGGTCCAA 

CATTGCAGCAGAATGGGGTGTCTGGACTGAACTCTCATGTAGACACGTATAATCTGGAGAACCTGGAGGAAGATATGTAT

TTGGAAATCAATGATCTTAT 

GGAACCTGAACCTGAACCAACTTCTGTGGAAGTCATGGAGAATAACTGGAACGAGGATGGTTCTGGTCTCCTGAATGATG

ATGATTTCGTTGGTGCTGAT 

TCATATTTCCTTGATTTGGGAGTGACAAATCCTCAGTTAGATTTTGTTAGTGGTGATTTGAAAAATGGGTTTGCACAAAG

TCTTCAGGTGAATACTTCTT 

TAATGACTTACCAGGCCAATAATAACCAGTTCCAGCAGCAATCAGGGAAGAACCAAGCTAGTAACTGGCCACTCCGTAAC

AGCTATACCAGACAGATAAA 

CAATGGATCATCGTGGGTGCAGGAGCTAAACAATGACGGACTTACCGTTACCCGGTTTGGTGAGGCGCCTGGTACAGGTG

ATTCATCTGAATTCCTAAAC 

CCTGTTCCTTCTGGTATAAGTACAACTAATGAAGATGACCCGTCAAAAGACGAGTCTAGTAAGTTTGCTTCTAGTGTATG

GACTTTCCTGGAATCCATTC 

CTGCAAAGCCAGCATATGCATCAGAGAATCCATTTGTGAAGCTGAACCTTGTTAGAATGTCAACCAGTGGTGGTCGTTTC

AGGTTTACTTCTAAAAGCAC 

AGGTAATAATGTTGTTGTTATGGATAGTGACTCAGCAGTGAAGAGGAACAAGTCTGGAGGAAACAACGATAAGAAGAAGA

AGAAGAACAAAGGTTTCTTT 

TGCTTATCGATCATTGGGGCTTTATGTGCTTTGTTTTGGGTGATCATAGGAACAATGGGAGGTTCAGGGAGGCCTTTGTT

ATGGTGA 

 

>AT1G33060 

ATGAACCAAATAAAAAACAAAACTTTACCGGAGATGACGACGGAGCAAGCTTTGTTGTCTATGGAAGCTTTACCTTTAGG

TTTCAGATTCAGACCAACGG 

ATGAAGAACTCATCAATCATTACCTAAGGTTAAAAATCAACGGCCGTGATTTAGAGGTTAGAGTCATCCCTGAGATCGAT

GTTTGCAAGTGGGAACCATG 

GGACTTACCTGGGCTATCGGTGATAAAGACAGATGATCAAGAATGGTTCTTTTTTTGTCCTCGTGATCGAAAGTATCCGA

GTGGTCATCGTTCTAATAGA 

GCTACTGATATTGGTTACTGGAAAGCTACTGGGAAAGATCGAACTATTAAGTCTAAGAAGATGATTATTGGTATGAAGAA

GACTCTTGTTTTCTATCGTG 



GAAGAGCTCCTAGAGGAGAGCGTACTAATTGGATTATGCATGAGTATCGTGCTACAGACAAGGAACTAGATGGTACTGGA

CCTGGTCAGAATCCGTATGT 

TTTGTGTCGCTTGTTCCACAAGCCTAGTGATAGTTGTGATCCTGCACACTGTGAGGAAATAGAGAAAGTTAATTTTACTC

CAACCACCACCACTAGATGC 

TCTCCTGATGACACATCTTCTGAAATGGTCCAAGAAACAGCTACATCTGGTGTACATGCTCTAGATAGATCAGATGACAC

TGAGAGGTGTTTAAGTGACA 

AGGGCAATAATGATGTGAAACCTGATGTTTCAGTGATAAACAATACTTCTGTCAATCACGCTGAAACTTCTCGTGCCAAA

GACCGTAATTTGGGCAAGAC 

GTTAGTAGAGGAAAATCCACTTCTAAGGGACGTTCCAACTCTTCATGGACCCATCTTGAGTGAGAAATCATATTATCCAG

GACAGTCAAGCATCGGTTTT 

GCTACATCTCACATGGATTCTATGTATTCTAGTGATTTTGGAAACTGTGATTATGGGCTACATTTTCAAGATGGTGCCTC

TGAACAAGATGCATCTTTAA 

CAGATGTCTTGGATGAAGTATTCCATAACCATAATGAATCCTCTAATGACAGGAAAGACTTTGTACTTCCGAATATGATG

CATTGGCCTGGTAATACAAG 

ACTGTTGTCTACTGAGTACCCATTTCTCAAAGATTCTGTTGCTTTTGTTGACGGCAGTGCTGAAGTTTCCGGCTCACAGC

AATTTGTTCCTGACATTTTA 

GCTTCTAGATGGGTCAGTGAACAGAACGTTGATAGCAAGGAGGCAGTAGAGATTCTATCTTCAACCGGGTCCTCTCGGAC

CTTGACGCCACTTCATAACA 

ACGTTTTTGGGCAATATGCTTCATCGTCTTACGCAGCTATCGATCCATTTAACTATAATGTCAATCAGCCTGAACAGTCA

TCCTTTGAGCAAAGCCATGT 

TGACCGCAACATTAGTCCCAGTAACATTTTTGAGTTCAAGGCTAGGTCTCGAGAGAATCAGAGAGATCTGGACTCTGTTG

TGGACCAAGGCACTGCTCCT 

AGAAGAATTCGGCTGCAGATCGAACAGCCATTGACGCCAGTTACCAACAAGAAAGAGAGAGATGCGGACAACTATGAAGA

AGAAGATGAAGTACAATCTG 

CCATGTCCAAGGTCGTAGAGGAAGAACCGGCTAATTTAAGTGCTCAGGGGACTGCTCAGAGGAGAATCCGCCTGCAGACG

AGATTGAGGAAGCCTCTCAT 

AACCCTAAACAATACAAAAAGAAACTCAAATGGCAGAGAAGGAGAAGCAAGCCATAGGAAGTGTGAAATGCAGGAAAAAG

AAGATATATCATCATCATCA 

TCATGGCAGAAACAGAAGAAGAGCTTGGTGCAGTTTAGTAGTGTGGTGATAATAGTGGCGGTGATAGTTGTTTTAGTAGA

AATATGGAAAGAGTCAAGAG 

ATGCGAAATGTAGCTTCTTGTTTCATCAATTAGATTCCTTCAAAGGCATGTTTACTTGA 

 

>AT1G34180 

ATGGTTGATTCTTCTCGTGATTCGTGTTTCAAAGCTGGTAAGTTTAGTGCTCCAGGTTTTCGATTTCACCCTACTGATGA

AGAGCTTGTGGTTTATTATC 

TTAAGAGGAAGATCTGTTGTAAAAAACTTCGAGTCAATGCCATTGGTGTCGTTGATGTTTACAAAGTCGATCCTTCTGAA

TTGCCTGGTAATTTTCAACA 

CCTTCTTATCGATTTTGATTCATGTCTATCGATGTTGAAGACGGGAGATAGACAGTGGTTCTTTTTCACTCCAAGGAATA

GGAAGTATCCTAACGCAGCT 

AGGTCAAGTAGAGGTACTGCAACTGGTTATTGGAAGGCGACAGGAAAGGATCGAGTCATTGAGTACAATTCAAGATCTGT

TGGACTCAAGAAGACTCTTG 

TTTTCTATAGAGGTCGTGCTCCTAATGGTGAGAGAACTGACTGGGTGATGCATGAGTACACTATGGATGAAGAAGAGCTA

GGGAGATGTAAGAACGCTAA 

GGAGTATTATGCTCTTTATAAGCTTTATAAGAAGAGTGGGGCTGGTCCTAAGAATGGTGAACAGTATGGTGCTCCGTTCC



AAGAAGAAGAATGGGTTGAT 

AGTGATAGTGAAGATGCAGATAGTGTCGCTGTACCGGATTATCCCGTGGTCCGTTATGAGAATGGTCCTTGTGTGGATGA

TACTAAATTTTGCAATCCTG 

TCAAACTTCAGTTAGAGGATATTGAGAAGCTTCTCAATGAAATCCCAGATGCACCCGGGGTTAACCAAAGACAGTTTGAT

GAGTTTGTTGGTGTTCCACA 

GGGTAATAGTGCAGAAGTGATACAGAGCACATTGCTGAATAATTCTTCTGGAGAGTATATTGACCCTCGGACGAATGGAA

TGTTCTTGCCAAATGGCCAG 

CTATACAACAGGGACTCGAGTTTTCAGTCCCATTTGAATTCATTTGAGGCTACCTCTGGTATGGCACCTCTTCTAGATAA

TGAGAAGGAGGAGTACATTG 

AAATGAATGATCTTCTGATCCCTGAGCTCGGTGCTTCTTCAACAGAGAAATCCACAGAGTTCTTGAACCATGGTGAATTT

GGTGATGTTAATGAATACGA 

CCAATTGTTCAATGACATATCTGTTTTTCAGGGAACTTCTACAGATCTGTCTTGTCTGAGTAATTTTACTAATAACACAT

CAGGCCAAAGACAGCAATTA 

CTTTATGAACAGTTCCAGTACCAGACACCTGAGAACCAGCTTAATAACTACATGCATCCTAGTACCACTCTTAATCAGTT

CACTGACAATATGTGGTTTA 

AAGATGATCAGGCTGCTCTCTATGTTCAACCACCACAATCTTCTTCTGGAGCATTCACTTCACAGTCAACAGGTGTGATG

CCTGAGTCTATGAATCCCAC 

TATGAGTGTAAATCCCCAATACAAGGAAGGACAAAATGGTGGTGGAACAAGGAGCCAGTTCTCATCAGCTCTGTGGGAAT

TATTGGAATCAATACCATCA 

ACACCAGCCTCTGCCTGTGAGGGTCCTCTTAACCAGACCTTTGTGCGTATGTCTAGCTTCAGCCGCATCAGGTTCAATGG

AACGTCAGTGACTAGTAGAA 

AAGTCACTGTAGCAAAGAAGCGTATCAGTAACAGAGGTTTTCTTCTGTTATCAATTATGGGTGCTTTGTGTGCTATCTTC

TGGGTGTTCAAAGCCACCGT 

TGGAGTTATGGGAAGACCTCTCTTGTCGTGA 

 

>AT1G34190 

ATGGCGGATTCTTCACCCGATTCGTGTTTCAAAGGAGGCAAATTTAGTGCTCCAGGGTTTCGATTTCATCCAACTGATGA

AGAGCTTGTGATGTATTATT 

TGAAGAGGAAGATTTGTAGGAAGAGGCTTAGAGTTAATGTTATCGGTGTTGTTGATGTTTACAAAATGGATCCTGAGGAA

TTGCCTGGTCAATCAATGTT 

GAAGACGGGAGATAGACAGTGGTTCTATTTCACTCCAAGGAGTAGGAAGTATCCAAACGCAGCTAGGTCTAATAGAGGAA

CTGAAAATGGGTATTGGAAG 

GCTACAGGGAAGGATCGAGTCATTGAGTATAATTCTAGATCGGTGGGACTTAAAAAGACTCTTGTTTTCTATAGAGGCCG

GGCTCCTAGTGGTGAGCGGA 

CTGATTGGGTGATGCATGAGTATACGATGGATGAAGATGAACTAGGGAGATGTAAGAACCCTCAGGAGTACTATGCTCTT

TATAAGTTGTTCAAGAAAAG 

TGGGGCTGGTCCTAAGAATGGTGAACAGTATGGTGCTCCGTTTCAAGAAGAGGAATGGGTTGATGATGATAATGAAGATG

TGAATGCTATTGCTGTAGCT 

GTGCCAGAGCAACCTGTGGTTCGTTATGAGGATGCTCGTCGTGTGGATGAGAGGAGACTTTTTAATCCTGTTATTCTTCA

GTTAGAGGATATCGATGAGC 

TTCTCAATGGAATCCCTAATGCACCTGGTGTTCCTCAAAGATGTATTCCTCAGGTGAATAGTGAAGAAGAGCTGCAGAGT

ACGTTGGTGAATAATTCTGC 

TAGAGAGTTCTTGCCAAACGGTCAGCAATACAACAGGCCCTCAAGTTTTGACTCATTAGAGACCGCTGAGGTCACCTCAG

CTCCTCTGGTGTTTGAGAAG 



GAAGATTTCATTGAAATGGATGATCTTCTTCTGATCCCTGAATTCGGAGCTTCTTCAACTGAGAAAGCCGCACAGTTCTC

GAACCATGGTGAATTCGACG 

ATTTTAATGAGTTTGACCAATTGTTCCATGACGTTTCCATGTCTTTGGATATGGAACCTATTGATCAGGGAACTTCTGCA

AATCTGTCTTCTCTGAGTGA 

TTCTGCTAACTACACATCAGACCAAAAACAGCAACTCCTTTATCAACAGTTCCAGGACCAGACTCCCGAGAACCAGCTGA

ACAACATCATGGATCCTAGT 

ACAACTCTCAATCAAATCACTAGCGATATTTGGTTCGAGGATGATCAGGCCATTCTATTTGATCAACAACAATCCTTTTC

TGGAGCATTTGCTTCACCCT 

CATCAGGTGTGATGCCTGATTCCACCAATCCTACTATGAGTGTGAATGCCCAAGGCCATGAAATCCAAAATGGTGGTGGA

ACAACAAGCCAGTTCTCATC 

GGCTTTGTGGGCATTAATGGACTCAATACCTTCAACGCCAGCCTCTGCGTGTGAGGGTCCCCTTAACCGAACCTTTGTAC

GTATGTCTAGCTTCAGCCGT 

ATGAGGTTCAATGGAAAGGCTAATGGAACGCCAGTGAGTACTACCATAGCAAAGAAGGGTATTAGAAACAGAGGTTTTCT

TCTATTATCAATCGTGGGTG 

CTTTGTGTGCCATCTTCTGGGTGTTGGTAGCCACAGTTCGAGTCTCAGGTAGAAGTCTTCTCTTGAAAGACTAG 

 

>AT1G65910.1 

ATGGCTCCTGTTTCAATGCCTCCAGGTTTCCGGTTTCATCCAACAGACGAAGAGCTTGTCATATACTACCTCAAGCGAAA

GATTAATGGTCGGACTATTG 

AGTTAGAGATAATACCCGAGATTGATCTTTACAAATGCGAACCTTGGGATTTACCTGGGAAGTCCTTGCTGCCAAGTAAA

GACCTAGAATGGTTCTTTTT 

CAGTCCTCGAGACCGGAAATATCCAAACGGATCAAGAACAAACCGGGCGACCAAAGCAGGTTACTGGAAAGCCACCGGGA

AAGATCGTAAAGTGACTTCA 

CATTCACGGATGGTTGGAACAAAGAAAACATTAGTTTATTACCGAGGAAGAGCGCCTCATGGCTCTCGTACCGATTGGGT

CATGCACGAGTACCGTCTTG 

AAGAACAAGAATGTGACTCTAAATCCGGTATACAGGATGCCTATGCACTTTGTCGAGTATTTAAGAAGAGTGCTTTAGCC

AACAAAATTGAAGAACAACA 

CCATGGTACGAAGAAGAACAAAGGAACGACTAATAGTGAACAATCTACTTCTAGTACTTGTTTGTATTCTGATGGAATGT

ATGAAAACCTCGAAAACTCG 

GGGTATCCAGTCTCACCTGAGACAGGAGGCTTAACTCAACTCGGTAATAATTCGTCGTCGGATATGGAAACGATAGAGAA

TAAATGGAGTCAGTTTATGT 

CGCATGACACGTCCTTCAACTTCCCACCTCAGTCTCAATATGGAACAATCTCATATCCTCCCTCGAAGGTTGATATAGCG

TTAGAGTGTGCAAGACTACA 

AAATCGTATGTTGCCACCAGTACCACCACTTTACGTAGAAGGTCTCACACACAATGAATATTTTGGAAACAATGTAGCTA

ACGATACAGATGAAATGTTG 

AGCAAGATTATAGCATTGGCTCAAGCCTCACATGAGCCACGAAACAGTCTAGACTCATGGGACGGTGGTTCTGCTTCCGG

GAACTTCCATGGAGACTTTA 

ACTATTCCGGAGAAAAAGTCTCATGCCTAGAGGCGAACGTGGAGGCTGTAGATATGCAAGAACACCATGTGAATTTTAAG

GAAGAAAGACTTGTTGAAAA 

CTTGAGATGGGTAGGAGTATCAAGCAAGGAACTTGAAAAGAGCTTCGTTGAAGAACACTCAACGGTAATTCCTATAGAAG

ATATTTGGAGATATCATAAT 

GATAATCAAGAACAAGAACATCATGATCAAGATGGTATGGACGTTAACAACAACAATGGAGATGTGGATGATGCTTTCAC

ACTCGAGTTTTCGGAAAACG 

AACATAACGAGAATCTTTTGGACAAGAACGATCATGAGACAACGAGTTCCTCATGTTTTGAGGTGGTAAAAAAAGTTGAG



GTTAGCCATGGATTGTTTGT 

CACAACTCGTCAGGTAACCAACACATTCTTCCAACAGATAGTACCATCGCAAACCGTTATAGTTTATATAAATCCGACGG

ATGGCAATGAGTGTTGTCAT 

AGTATGACATCAAAAGAGGAGGTTCATGTCCGTAAAAAGATAAATCCGCGAATCAACGGAGTAAGCTCAACAGTTCTTGG

ACAATGGAGAAAATTCGCGC 

ATGTTATTGGCTTCATTCCTATGCTTCTATTGATGCGTTGTGTTCATCGAGGTAACTCTAACAAAAACAGAGGCAGTGAA

GGTTACTCGAGGCAGCCTAC 

GAGAGGAGATTGTAACAATCGGGGAACAATACTCATGATGGAAAATGCTGTCGTGAGAAGAAAAATTTGGAAGAAGAAGA

AAGAGAAAAATATGGTTGAC 

GAACAAGGTTTTCGGTTTCAAGATAGTTTCGTATTGAAGAAGTTGGGGCTTTCTCTTGCTATCATCTTAGCTGTTTCTAC

CATAAGTCTTATTTGA 

 

>AT2G27300.1 

ATGTCTAAAGAAGCTGAGATGTCGATCGCGGTGTCGGCTTTGTTCCCTGGTTTTAGATTCTCTCCTACTGATGTTGAACT

TATCTCGTACTATCTTCGTC 

GTAAAATCGATGGTGATGAGAACTCTGTTGCTGTGATTGCTGAGGTCGAGATTTACAAGTTCGAGCCGTGGGACTTGCCA

GAGGAATCGAAACTGAAATC 

GGAGAACGAGTGGTTTTACTTCTGCGCGAGGGGGAGGAAGTACCCGCACGGGTCACAAAGCCGGCGAGCCACACAGCTAG

GATATTGGAAAGCGACCGGT 

AAAGAGCGGAGTGTTAAATCCGGGAACCAAGTTGTTGGAACCAAGAGAACGCTTGTATTTCATATCGGTCGGGCTCCTCG

TGGCGAGAGAACGGAGTGGA 

TTATGCATGAATACTGCATCCATGGAGCCCCACAGGATGCATTAGTGGTGTGCCGGTTAAGAAAAAATGCTGATTTTCGG

GCTAGTTCGACCCAAAAAAT 

GGAGGATGGTGTTGTGCAAGACGATGGCTACGTTGGCCAAAGAGGTGGTTTGGAGAAGGAGGACAAATCCTACTATGAAT

CTGAGCATCAGATACCAAAT 

GGTGACATCGCAGAATCATCAAATGTTGTTGAGGATCAGGCCGATACCGATGATGATTGTTACGCCGAGATTCTGAACGA

TGATATAATAAAGCTCGACG 

AAGAAGCGTTGAAAGCTAGCCAAGCGTTTCGACCAACTAATCCAACTCATCAAGAAACAATATCAAGCGAGTCATCGAGT

AAGAGGTCAAAATGTGGTAT 

AAAAAAAGAATCAACGGAAACAATGAATTGTTACGCTTTGTTCAGGATCAAGAACGTTGCCGGAACCGACTCCAGCTGGA

GATTCCCGAACCCGTTCAAA 

ATCAAGAAAGATGATAGCCAGAGATTGATGAAGAATGTTCTGGCCACTACTGTTTTCTTGGCTATCTTATTTTCTTTCTT

TTGGACTGTATTAATAGCTA 

GGAACTAA 

 

>AT3G10500.1 

ATGGGTCGTGGCTCAGTAACATCGCTCGCTCCTGGGTTTCGTTTTCATCCCACAGACGAAGAACTCGTTCGTTACTATCT

GAAACGAAAGATCTGCAATA 

AACCTTTTAAGTTCGATGCTATCTCTGTTACCGATGTATACAAATCTGAGCCTTGGGATCTCCCAGACAAGTCGAGGCTG

AAAAGTAGAGACTTGGAGTG 

GTACTTCTTCAGTATGCTTGATAAGAAGTATAGAAATGGATCAAAGACGAATCGTGCGACTGAGATGGGATATTGGAAGA

CTACAGGGAAAGATCGAGAG 

ATTCTTAATGGTTCAAAAGTCGTTGGGATGAAGAAGACTCTTGTTTATCACAAAGGTCGAGCTCCTCGTGGCGAAAGAAC

CAATTGGGTTATGCATGAGT 



ATCGGTTGGTTGATCAAGACCTTGATAAAACTGGTGTTCACCAAGATGCGTTTGTGCTTTGTAGGATTTTTCAGAAGAGT

GGCTCCGGACCTAAAAATGG 

AGAGCAGTACGGTGCTCCGTTTGTTGAGGAGGAGTGGGAGGAGGAGGATGATATGACATTTGTACCTGACCAAGAAGATC

TTGGAAGTGAAGATCATGTT 

TATGTCCATATGGATGACATTGATCAGAAGTCTGAAAACTTTGTGGTCTATGATGCCATTCCTATTCCGTTAAACTTTAT

TCACGGGGAGTCGAGCAATA 

ATGTTGAAACAAACTACTCAGACTCCATAAACTATATACAACAAACAGGAAACTATATGGACTCTGGTGGCTACTTTGAG

CAACCAGCAGAATCTTATGA 

GAAAGATCAGAAGCCTATCATCCGTGACCGTGATGGTAGCCTTCAAAATGAAGGAATTGGATGTGGGGTCCAGGACAAGC

ACTCGGAAACTTTGCAATCT 

TCTGACAACATCTTTGGGACTGATACATCATGCTACAATGATTTTCCAGTTGAGAGCAACTATTTGATTGGTGAGGCGTT

TCTGGATCCGAACAGTAATC 

TTCTGGAGAATGATGGTCTGTACCTGGAAACAAATGATCTCAGTAGTACTCAGCAAGATGGTTTCGACTTTGAAGATTAT

CTTACCTTCTTTGATGAAAC 

TTTTGATCCTTCGCAACTGATGGGAAATGAAGATGTTTTTTTCGATCAAGAAGAGCTCTTTCAAGAGGTTGAGACTAAGG

AACTAGAGAAAGAGGAGACT 

TCAAGAAGCAAACATGTGGTGGAAGAAAAGGAAAAGGATGAAGCATCTTGTTCAAAACAAGTTGATGCAGATGCAACAGA

GTTTGAGCCAGATTACAAGT 

ACCCGTTACTAAAGAAGGCAAGCCACATGTTGGGTGCTATTCCTGCTCCGCTTGCAAATGCTTCTGAGTTCCCTACAAAG

GATGCAGCTATCCGGTTACA 

CGCAGCACAATCATCAGGTTCAGTTCATGTAACCGCAGGTATGATCACGATATCAGACAGCAACATGGGCTGGTCATACG

GCAAAAACGAGAACCTTGAC 

TTGATCCTTTCTTTGGGGTTGGTCCAAGGGAATACCGCCCCCGAAAAATCAGGGAATAGTTCAGCATGGGCAATGTTAAT

ATTCATGTGTTTCTGGGTTC 

TTCTACTCTCAGTTAGTTTCAAAGTGAGCATTTTGGTCTCTTCCAGGTGA 

>AT3G44290.1 

ATGGCAGCTGCACCACCGATCGAGCCGGCGGTGACGACGACGTTCCCTGGCTTCAAATTCTCCCCGACCGACATCGAACT

TATATCTTATTACTTGAAGA 

GGAAGATGGATGGTTTGGAGAGATCTGTTGAGATTATACCTGAGGTTGAGATTTACAACTTCGAGCCTTGGGATTTACCT

GATAAGTCTATCGTTAAATC 

GGATAGCGAATGGTTCTTCTTCTGTGCTCGCGGTAAGAAGTATCCCCACGGTTCACAGAACAGAAGAGCAACCAAGATAG

GATATTGGAAAGCCACAGGA 

AAAGAGCGTAATGTGAAGTCAGGTTCTGAGGTCATTGGAACAAAGAGAACGCTTGTATTCCACATTGGCCGCGCGCCAAA

AGGAGGAAGAACGGAATGGC 

TTATGCATGAGTACTGCATGATTGGAGTATCACTGGATGCTCTGGTTATTTGCCGACTTAGGAGGAATACTGAATTTCAA

GGGAGTACAATTCAAAAGCC 

ACCACAACCAAGTTTACCACTGGATAAGCACGTAAACTTGCGGAATGAAGCTATTTCAGAAAGTATTTATGGTTGGGAAA

CTATGGTTGATTTCTACTTA 

TCAAGTGAGTCAGGGCAAGAACTACTTAGTGAAATAGCAGAATCTTCACAATCTTCACAAAATCCACAGGTTCCTAGTGA

AGAAGATTTCTATGCCGATA 

TACTGAGGGATGAAATAGTAAAGCTAGATGATCCGGCGGTATCCGGTAATACACTGATCAATGTACCAAGGCTTCAAACA

GAGTCCAATACCACAAGAGT 

ACTACCTTTACCTGACATGGTAGACAAACAAATGCAATCGTTGCTACAGAAACTACCATTACAAAATGACACTGGAGAAG

AGAACAACATATCCATGTCA 



AATTGCTTTATCGGTATCTACTCGATTAAGTCTATAAACCGAGCGCGATGGGACGTTGTTGTTTGGTTACTCGTTATGAT

AGCCGTGTTGGTGTTTTATT 

TAGTGTGA 

 

>AT3G49530.1 

ATGAATCAGAATCTTCATGTATTATCAATGGATTCGTTACCAGTTGGATTAAGATTCCGTCCAACAGACGAGGAGCTAAT

CCGTTACTATCTCCGTAGGA 

AAATCAACGGTCACGATGACGACGTCAAAGCTATCCGTGAGATCGATATTTGCAAATGGGAACCTTGGGATTTACCTGAT

TTTTCTGTGATCAAAACTAA 

AGACTCAGAGTGGCTCTACTTCTGTCCATTGGATCGGAAGTATCCGAGTGGAAGTAGACAGAACCGGGCAACAGTTGCAG

GGTACTGGAAAGCCACAGGA 

AAAGACCGGAAGATAAAATCCGGTAAGACTAACATTATTGGTGTGAAGAGAACTCTAGTTTTCCACGCGGGTAGAGCTCC

TAGGGGGACACGAACCAATT 

GGATTATTCATGAGTATCGTGCCACGGAGGATGATCTTAGTGGTACCAATCCTGGCCAGAGTCCGTTTGTTATATGCAAA

TTGTTCAAGAAAGAAGAACT 

GGTTTTAGGGGAAGAAGATTCGAAGTCAGATGAAGTTGAAGAACCTGCTGTCTCGTCTCCAACTGTCGAAGTGACTAAGT

CAGAAGTATCTGAGGTAATT 

AAAACAGAAGACGTGAAGCGTCATGACATAGCAGAATCTTCTCTTGTAATCTCTGGAGATTCTCATAGTGATGCTTGTGA

TGAGGCTACAACCGCAGAGC 

TTGTAGATTTTAAATGGTATCCGGAATTGGAGTCCTTAGATTTCACGCTGTTCTCTCCATTACACTCTCAAGTCCAATCT

GAGCTTGGATCCTCTTACAA 

CACATTCCAGCCTGGCTCGAGTAATTTTTCAGGGAACAACAACAACAGCTTCCAAATCCAGACTCAGTATGGTACAAATG

AAGTAGATACGTATATATCT 

GATTTTCTTGATTCGATTCTCAAGAGCCCAGACGAGGATCCAGAGAAGCACAAGTATGTTTTGCAAAGTGGTTTTGATGT

TGTAGCACCAGATCAGATTG 

CGCAAGTGTGTCAACAGGGCTCAGCAGTTGACATGAGCAATGATGTTTCAGTGACGGGTATCCAGATTAAGAGTCGCCAG

GCACAACCCTCAGGTTATAC 

CAATGACTATATAGCGCAGGGAAATGGTCCAAGAAGGCTGCGTCTGCAAAGTAACTTTAATGGCATTAACACGAAGAATC

CTGAGCTTCAAGCTATAAAG 

AGAGAGGCTGAGGACACGGTTGGAGAAAGTATAAAGAAAAGGTGTGGAAAGCTAATGAGATCAAAGAACGTGACCGGTTT

TGTGTTTAAAAAGATTACGT 

CGGTGAAATGTTCATATGGAGGACTCTTTAGGGCGGCAGTAGTTGCAGTTGTGTTCTTGATGTCAGTCTGCAGTCTAACC

GTCGACTTCAGAGCATCTGC 

AGTGTCCTGA 

 

>AT4G35580.2 

ATGGGTGCTGTATCGATGGAGTCGCTTCCTTTAGGTTTCAGATTCAGACCTACCGATGAAGAGCTCGTCAATCACTACCT

CCGTCTCAAGATCAACGGAC 

GTCACTCCGATGTCCGTGTCATCCCTGATATCGATGTCTGCAAATGGGAACCTTGGGATCTTCCTGCTCTCTCGGTGATT

AAGACGGATGATCCAGAGTG 

GTTCTTTTTCTGCCCTCGTGATCGGAAATACCCTAATGGTCATCGCTCTAACAGAGCAACTGACTCTGGCTATTGGAAAG

CTACTGGTAAAGATCGTAGC 

ATCAAGTCTAAGAAGACTTTAATCGGTATGAAGAAGACTCTTGTCTTCTATCGTGGACGAGCTCCTAAAGGTGAGCGGAC

TAATTGGATTATGCACGAGT 



ATCGTCCCACTCTTAAGGATCTTGATGGCACTTCCCCTGGCCAAAGCCCTTACGTTCTTTGTCGCCTCTTCCACAAGCCT

GATGATCGGGTTAATGGTGT 

CAAGTCCGATGAAGCAGCTTTTACGGCCAGCAACAAATACTCACCTGATGATACATCATCTGATCTTGTTCAAGAAACAC

CTTCCTCTGATGCTGCTGTT 

GAGAAACCATCAGATTATTCAGGTGGATGCGGTTATGCTCATAGTAATAGTACCGCAGATGGGACAATGATTGAGGCACC

TGAAGAGAATCTTTGGTTAT 

CTTGTGACCTTGAAGATCAAAAGGCACCACTACCGTGTATGGATTCTATATATGCTGGTGATTTCAGTTACGATGAGATT

GGATTCCAATTTCAAGATGG 

TACCAGCGAACCAGATGTATCACTAACAGAATTGTTGGAGGAGGTGTTCAATAACCCTGATGACTTCTCTTGCGAGGAAT

CGATCAGTCGAGAGAATCCA 

GCAGTCTCACCAAATGGGATATTTTCATCTGCTAAAATGCTGCAGTCTGCAGCACCAGAGGATGCTTTCTTCAACGACTT

CATGGCTTTCACTGATACAG 

ATGCTGAGATGGCGCAATTGCAGTATGGTTCAGAAGGTGGAGCTTCTGGTTGGCCAAGTGACACTAATTCATACTATAGT

GATTTGGTTCAGCAAGAGCA 

AATGATCAATCATAACACAGAGAACAACCTCACAGAAGGGAGAGGGATAAAGATCCGGGCTCGACAGCCTCAGAACCGGC

AGAGTACAGGATTGATAAAC 

CAGGGTATTGCTCCAAGGAGAATCCGTCTGCAGCTGCAGTCTAACTCTGAAGTAAAAGAACGAGAGGAGGTGAATGAAGG

ACACACTGTTATTCCCGAGG 

CCAAAGAAGCTGCAGCTAAATACTCAGAGAAGAGTGGTTCTTTGGTTAAACCTCAAATAAAGCTCAGGGCGCGGGGAACT

ATAGGCCAAGTAAAAGGAGA 

GAGATTTGCAGACGACGAGAAGTTTGTTGTGGTTACAGGTACAGGTGCAGAGCAGAAAGAGACGAGGAGGGAAGCGATGG

AAGGTGGTTGCAACGGTAAT 

GGTGGCTGTGATGGTTGGGGTAGGGATGGGTATATGGAGGACACTGGTGAGTTCATGACACATGAGACACAAAGAGAGAG

AGAGAGAGAATCAAATGTAG 

TTTAA 

 

>AT5G04410.1 

ATGGGTCGTGGCTCAGTGACGTCGCTTGCTCCTGGGTTCCGTTTTCACCCGACGGATGAGGAACTTGTTCGCTACTACCT

TAAGCGTAAGGTCTGCAACA 

AACCCTTTAAGTTCGATGCTATTTCCGTCACCGACATATACAAGTCTGAGCCTTGGGATCTACCAGATAAGTCGAAGCTG

AAAAGTAGAGACTTGGAATG 

GTACTTCTTTAGTATGCTGGATAAGAAGTACAGTAATGGTTCCAAGACGAATCGTGCTACGGAGAAAGGGTATTGGAAGA

CGACTGGGAAAGATCGGGAG 

ATTCGTAATGGTTCAAGAGTCGTTGGGATGAAGAAGACACTTGTTTATCACAAGGGTCGAGCTCCTCGTGGTGAAAGGAC

CAATTGGGTTATGCATGAGT 

ATCGGCTTTCTGATGAGGACTTGAAGAAAGCTGGTGTGCCACAAGAAGCATATGTGTTATGTAGGATATTCCAGAAAAGT

GGTACGGGTCCTAAGAATGG 

GGAGCAGTATGGTGCTCCTTATCTTGAGGAGGAGTGGGAAGAAGATGGAATGACTTATGTACCTGCTCAAGATGCTTTCA

GTGAAGGATTGGCTTTGAAT 

GATGATGTTTATGTCGATATTGATGACATTGACGAGAAGCCCGAAAATCTGGTGGTCTATGATGCCGTTCCTATTCTACC

TAACTATTGTCATGGGGAAT 

CAAGTAACAATGTTGAATCAGGCAATTACTCAGACTCTGGAAATTACATTCAACCAGGAAACAATGTTGTCGACTCTGGT

GGGTACTTTGAACAACCAAT 

TGAAACTTTTGAGGAAGATCGGAAGCCTATTATACGGGAGGGTAGCATTCAGCCTTGTTCTCTGTTTCCAGAGGAACAAA



TTGGCTGTGGTGTGCAAGAC 

GAAAATGTGGTGAATCTGGAATCTTCCAACAATAATGTGTTTGTAGCTGATACATGCTACAGTGACATTCCTATTGATCA

TAACTATTTACCCGATGAGC 

CATTCATGGATCCTAATAACAATCTTCCACTCAACGATGGTCTGTACCTGGAAACGAATGATCTCAGCTGTGCTCAACAA

GATGATTTTAACTTCGAAGA 

TTATCTCAGCTTCTTTGATGATGAGGGTTTGACTTTTGACGATTCTCTATTAATGGGACCTGAAGATTTTCTTCCCAACC

AAGAAGCCCTTGACCAGAAA 

CCTGCCCCTAAAGAATTGGAGAAGGAGGTCGCAGGAGGCAAAGAGGCAGTGGAGGAAAAGGAAAGTGGCGAAGGATCTTC

TTCAAAACAAGATACAGATT 

TCAAGGACTTTGATTCAGCTCCGAAGTACCCATTTCTCAAAAAGACGAGCCACATGCTTGGAGCCATTCCTACTCCATCT

TCATTTGCTTCACAGTTCCA 

AACAAAGGACGCAATGCGTCTACACGCAGCACAATCTTCTGGTTCAGTTCACGTGACTGCAGGTATGATGAGAATATCAA

ACATGACTCTAGCAGCGGAC 

AGCGGTATGGGCTGGTCATATGACAAGAACGGTAACCTCAACGTAGTCCTTTCATTCGGGGTAGTCCAACAGGATGATGC

GATGACTGCCTCGGGAAGCA 

AGACAGGAATTACGGCGACAAGAGCTATGTTAGTCTTCATGTGTTTATGGGTTCTCCTACTCTCTGTTAGCTTCAAAATA

GTAACCATGGTGTCTGCTCG 

GTAA 

 

>AT5G22290.1 

ATGGACACGAAGGCGGTTGGAGTTTCTAAGGATACGGCGGCGTCGATGGAAGCGTCGACGGTGTTTCCTGGGTTTAAATT

CTCGCCGACGGATGTGGAGT 

TGATTTCGTATTACCTGAAGCGGAAGATGGATGGCTTGGAGAGGTCCGTTGAGGTTATACCGGACCTTGAGATTTACAAT

TTCGAGCCTTGGGATTTACC 

CGATAAGTCGATTGTGAAATCTGATAGCGAGTGGTTCTTCTTCTGTGCGCGTGGGAAAAAGTATCCACATGGTTCACAGA

ACAGGAGAGCAACGAAGATG 

GGATACTGGAAAGCAACTGGGAAAGAGCGTGATGTGAAGTCTGGTTCTGAGGTCATTGGAACAAAGAGGACGCTTGTTTT

CCATATTGGTCGTGCACCAA 

AAGGCGAAAGAACTGACTGGATTATGCACGAGTACTGCGTGAAAGGAGTATCTCTGGATGATGCTATGGTTGTTTGCCGG

GTTAGGAGGAACAAAGAATA 

CAATAGTGGTACAAGTCAGAAGGCACCAAAGCCAAATTCATCAGCCGAGAAGCATGCGAAAGTCCAAAATGGCGCTACGA

GTTCAGGGAGCCCGTCTGAT 

TGGGACAACTTGGTTGATTTTTACCTAGCAGGTGAATCAGGGGAGAAACTACTCGCTGAGATGGCAGAGTCATCAGAAAA

TCTACAGGTGGATAATGACG 

AGGATTTCTTTGCGGATATCCTAAGAGACGAAATCATCAATCTCGATGAAGCGGTGATGACAGGGAACACACCAAACGAA

GTGCCAACACTAGAATCAGC 

ATCAATGGAGATAAGGGTACTTCCTTTACCAAACATGATAGACAAACAAATGTCATCACTGTTAGAGGAAAGACCATCAC

AGAAGAAGAAAGGAAAAGAC 

GCCACGGAATCATTGTCGAGCTGCTTCGTGGGTTTATACTCGATCAAATCAGTGAACAAGGCACGATGGGATGTTATTAT

AGGTGTAGTGGCTCTGATAG 

CAATGTTGTTTTATCTAGAATAA 

 

>AT5G24590.2 

ATGAAAGAAGACATGGAAGTACTATCGCTCGCTTCACTACCGGTTGGGTTCAGATTTAGTCCAACGGACGAAGAGTTAGT



CCGGTACTATCTCCGGCTCA 

AGATCAACGGTCACGATAACGACGTTAGAGTAATTCGTGAGATCGATATCTGCAAATGGGAGCCTTGGGATTTGCCTGAT

TTTTCTGTGGTGAAGACAAC 

AGACTCAGAGTGGCTCTTCTTTTGTCCTTTGGACCGGAAATATCCGAGTGGAAGTCGAATGAATAGAGCTACTGTGGCTG

GATACTGGAAGGCGACGGGA 

AAAGACCGTAAGATCAAATCAGGAAAGACTAAGATTATAGGTGTTAAGAGGACTCTAGTGTTTTATACAGGTCGTGCTCC

TAAAGGGACACGAACTTGTT 

GGATTATGCATGAGTATCGTGCTACTGAGAAGGATCTTGATGGAACAAAGTCTGGCCAGAATCCGTTTGTTGTTTGTAAG

TTGTTTAAGAAGCAAGATAT 

TGTGAACGGAGCTGCTGAACCAGAAGAGTCAAAGTCATGTGAAGTTGAACCAGCGGTATCGTCTCCAACTGTTGTGGACG

AGGTTGAAATGTCTGAGGTA 

TCTCCTGTTTTCCCTAAAACAGAAGAGACTAATCCTTGTGACGTCGCAGAGTCTTCTCTTGTAATCCCCAGCGAATGTCG

TAGTGGATACTCTGTCCCTG 

AGGTTACAACCACCGGGCTTGACGATATCGATTGGCTCTCGTTTATGGAGTTTGATTCCCCGAAGCTGTTCTCTCCGTTG

CACTCTCAGGTGCAATCTGA 

GCTCGGTTCCTCTTTCAATGGCTTACAATCTGAGTCTAGTGAATTGTTCAAAAACCACAATGAGGATTACATTCAGACTC

AGTACGGTACAAATGATGCG 

GATGAATATATGTCCAAGTTCTTGGATTCTTTTCTTGACATTCCCTATGAGCCAGAACAGATCCCATATGAGCCACAGAA

TCTTAGCTCATGCAACAAGA 

TCAATGATGAATCTAAGAGAGGAATTAAGATTAGAGCTCGACGAGCACAAGCCCCGGGTTGTGCTGAGCAGTTTGTAATG

CAGGGCGATGCCTCAAGAAG 

GCTGCGTCTTCAGGTTAACCTTAACAGCCACAAGTCAGAAACTGACAGTACACAACTTCAATTTATCAAGAAAGAGGTTA

AGGACACAACAACGGAAACT 

ATGACGAAAGGATGTGGAAATTTCACAAGATCAAAGAGCAGGACTAGTTTCATATTCAAGAAAATTGCAGCCATGGGATG

TTCATACAGAGGGCTTTTCA 

GAGTCGGTGTGGTAGCGGTTGTGTGTGTGATGTCGGTCTGCAGTCTAGTCGCATAA 

>Bradi1g52480.2 

ATGGGGAAAGCAGTGGCGATGTCTGCGGCGGCGGAGGTTCTGCCGGTGGGGTTCCGCTTCCGGCCGACGGACGAGGAGCT

GGTGAGACACTACCTGAAGG 

GCAAGATCGCCGGGCACCGGCACCCGGACCTGCTGGTGATCCCCGACGTGGACCTGTCGAGCTGCGAGCCATGGGACCTC

CCTTCCAAGTCCGTCATCAA 

GTCCGACGACCCGGAGTGGTTCTTCTTCGCCCGCCGCGACCGCCCAAAGTACCCCGGCAAGAGCCCCCGCTCCAACCGCT

CCACCGCCGCCGGCTACTGG 

AAGGCCACCGGCAAGGACCGCCTCATCCGCTCCTCCTCCTCCAACAACAACAAAACCCTCATCGGCATCAAGAAGACCCT

CGTCTTCCACCGCGGCAGGG 

CTCCCCGCGGCCTCCGCACCCCATGGATCATCCACGAGTACCGCGCCGCCGAGCCCAGCTTCCAATCAGGCCGAAACGGT

AGCTTCGTTCTCTACCGCCT 

GTTTAACAAGCAAGACGGCGAGACACCGTCCAAATCGTCTCGAAGCGACCTGCAGAATGGCGGTGATGACCAAGATAAGG

CCACCACCTCCATGACATCT 

GATTTGAGCCTGCTCACTGCAACCAAACCAACTACTACTGATCACTCCATGACCACCAATCTTATTACGGCTGTCGACGG

TGACAGAGTCTCTCATGAAG 

ATGCTTTTCTGGATGTGTTAACCCAGCTCCCAGACCTACATGCCGACCAAAGATACGATGGATTCCCTAACATCAGTTCT

CCGATGCGTCCTTACACAGA 

TCATCCTTTCGTTGGCAACATGGGTGACCAAGACTTCTCGGCATATTTTGACAGTATCATAGCTGAGCAGAATATACAAG



ACATGTTGCTTCATCCAGAT 

TATGCCGAGATGGATAAGCACCCTGCTGGTAACACCGAGTCCGATCCCACTGCACTAGTTACATCGACCGCCAACTCAAA

CAGCATGGCACCCCTTGAGG 

ATAGTTGGAGAGAAGACTATTATGATCAGCGTGCAGATGACACAGATGCTACCCGTTGCCTGTCTGCTCTCAGTACACTG

CAATCAGATACAAGCGGTCA 

TAATCATGAAACAAGACCCCAAACTAACATTATGTACGGCGGAGCAAACCTGGCATCCCAATGTTATAGCCAATGTCAAT

TACCACTCGCGCTCGATCCT 

CAAACAGAATCATCGCACATTAGTGGAGACTTGTGGAATCCTTATGCCCAACACTTGTTGGACTCTATGTTAGAACCGAG

CAGCAGTGACATGATAAATT 

CAGAGGCCTCCAATGGACAAGGGGGTTGGGCAGTACCACCTTCAATGCAGCAGTCTGAAGTTCAAGATTTCATTGATTTG

CAGCAAGGGACAGCAGCAAG 

AAGGGTCCGTCTTGTGTGTGGTGTTCAGAGGGCACCAGCCTCTCAGCTTATAATAACTCCTCATTTGAAAAGTGAAGATG

AAGCTGGATCATGTTGTAGC 

ACAGGAAGTTCTTCCAATAGCCATGATGAGGATTATGCCAATGCAGGCTCCCGAACTATGGCTGGAGATATGATGCATAT

TGAGGACACAGGGCATATCC 

CTACTCAAGTAGCTTCTTTAGTGAAAGTTACAGACAAGCTCCAACATTTATCGTTGAGTGAAGACATGCCGGAACACATT

AAGATGCCTCGTCGTCATGG 

AGCCGGTCTCACACAGAGGCTCAAACATGATTCTGCTCAGAGTGTGCACCAAGACCTCCTGCAGAACAGCAACCATGTGC

CTGGAGAGTCATCTTCAGAA 

ACAACAGGACGATCAACTGGTTCTGTCGTGCGGTTGCTCTGGCTGGCTCTCCTGGTGATGGCCCCTTTGCTTGTCTTGGT

TGGTGTATGGAGTTCGCTGA 

ATTACTGGCAGATGTAA 

>Bradi1g77217 

ATGGCACCGGTGAGTCTGCCTCCGGGTTTCCGGTTCCACCCCACCGATGAGGAGCTCATCATCTACTACCTTAAGAGGAA

GATCAATGGGAGACAGATAG 

AGCTCGAGATCATTCCAGAGGTCGATCTTTACAAGTGCGAGCCATGGGATCTTCCAGAAAAATCATTCCTTCCAAGCAAA

GACCTGGAGTGGTACTTCTT 

CAGCCCTCGAGACCGCAAGTACCCTAACGGGTCTAGGACAAACCGCGCAACCAAAGCCGGGTACTGGAAGGCGACAGGGA

AAGATCGCAAAGTGAACTCG 

CAGAGGCGTGCAGTTGGTATGAAGAAGACCCTGGTGTACTACCGTGGCCGAGCCCCACATGGTTCTCGCACGGACTGGGT

CATGCACGAGTACCGCCTCG 

ACGAATGCGAATGCGAGATCGACAATGGCTTACAGGATGCATATGCACTATGCCGGATTTTCAAGAAGACAGCTCCGGGG

CCAAAGATCATAGAGCACTA 

TGGCGCAGTACAGTACCATGCCGAGCAGCCTCAGTGGGGGACAAGCTGCAGCGTCGAGCGCTCGCCGACGCTGGATGTTT

CGTGCGATGGAAGAGGCGGT 

GCCGATGAGTTTGAGACCAGCAGCTTCTCTTTCCCGACGGAGGCGGCGCCAATGGCGTCCAGCTCCATGCACGGTGGCTG

TGGGTTCGGGATGCCGATGA 

TGAGCGGCGGTGCACCTCAGGAGGACGGCAGATGGATGCAGTTCCTCAGCGAAGACGCCTTCAACGCCACCAATCCCTTC

TTCATGAACCCTGCATCTGC 

CTCCAACTTTTCATGCTTTCCATCCAAGGTGGATGTGGCACTAGAGTGTGCAAGGCTGCAGTACAGGCTCGACCTGCCTC

CACCATTGGAGGTGGAGGAT 

TTCCCACAGGACGTCAGCCTCGACACGAAGACGGGCATCCTCCGGAGCAACCCCAATGAGGTTGACATCCTCCAGGAGTT

CCTGTCAGTGGCCTCAGCGT 

CGCAGGAACTGATCAATGGCAGCAGCAGCAGCTACACTGAGACGTGGTTAGGTGGTGCCGGCACGAGCAGCGCCGGCAAC



CACTACATGAACGAGCTGTC 

CTCTCTCGTCGATCTCGGGGCGACCAAGGCGAAGGAGGAGGCCGACAATTTCTACCAGCTGTGCAGCATTGGTGCGTCGA

TGACGAGCCGCGATGAACCG 

GCAAGGCTGGTTGAGATTAGTGACATGGAGGAGTTCAAGGAAGAGAAGAGGCGGGTGGAGAACCTCAGAGGTGTCAAGCT

GGTGAACAATGACCTCGGAG 

AGATTGTTGTAGAAGGAGATGAAAACAATCAAACAGAAGTCATCACGCATTATCCTATAAAAGATGCTGCAGACACATCA

GGAGAAGCCGGTCATCACCT 

GACCGATGCCACTGACGCAGTCGGCATTGACGACACGGCCCCGATCTTCTCGCAGTCTCAGCCTGACGACTTCGCTATCA

TCGCTGCAGCTGGTTTCCAT 

GACGAAGAAGGCGAAAATGCGTCCCTGGATCTGTACGACAAGCAGGTTGTCGACGTCCAGCACGGGCTCTTCGTCTCACG

GGTTGGCGCGGCGGAGACGT 

TCTTCCACCGTGTCGAGCCGCCTAACAAGGTCAGCTTCCACCTGAATCCAGCAGCGAACAGCAGCGTCGGCGTCGGCAAG

GCGATCTCCGAGAAGATCCA 

TTGTTCTTATCATTATCTCCCCGTCACGTCCAAAGTTAGCGGTAGCAACAAGGTTTCTTCCATCTTCAGCAAGGTGAAGG

CACTCGTCAGGGACAAATTC 

ATGGCGAGAAAGCCGTCATTGTCGCTTCACCGAAGAAGGTCTGAAGAAACGGCGACAGTGAGTGAGCTGCTGCAGATCGT

GTCACTCCTCTTGGCAGCAC 

CCAGCAGCAACAAGGAAGTTACTGAGCAAGGAGATCTGGTGGCCAGGAAGAAGGCCAAGGAACCGGTGATGATGAAGCCG

CCGGTATGGGGTTGCGATGA 

TGGGTGCAGCAATCCGTGGCTTCCCAAGAGGAACAACAATAAGGGCATTTCCGGCATGTTTTTGAGTGGGAAATGGGCGT

TTCTAACCTCTGCATTATTG 

GCCATCCGCGCCCCAGCTGGCTCGTGCAACTGA 

 

>Bradi2g09530.1 

ATGGAAACTTTACGTAACATGACCCTGCCACCAGGATTTGGATTTCATCCAAAAGATACTGAACTCGTTTCTCACTATTT

GAAAAGGAAAATACTTGGTC 

AGAGAATTGAGTATGACATCATACCTGAGGTGGATATATACAAGCATGAGCCATGGGATTTACCTGCAAAGTGCAATGTT

CCAACCCAGGATAACAAGTG 

GCATTTCTTTGCTGCTCGAGACAGAAAGTATCCTAATGGTGCTCGGTCAAATAGGGCAACAGTTGCTGGGTATTGGAAGT

CTACTGGAAAAGACCGGGCC 

ATTAAGGTGGATAAGCGAACCGTAGGAACAAAAAAAACTCTAGTTTTTCATGAAGGTCGACCTCCCACTGGAAGACGTAC

TGAGTGGATTATGCATGAAT 

ACTACATAGATGAGAACGAATGTCATGCCTGCCCAGATATGAAGGATGCCTTTGTTCTTTGTAAAGTTACTAAAAGAGTT

GACTGGACATCAGAGAATGG 

CAATGAGGTGGGCAACAGTGACCCTCATCCACAACAGTCAAATGTTGCTGCTACCTCAGCTGTCAGTGCTGAACAACCAG

ATGCTGCTGCTGAATCAGTT 

ATCGGTGGTGAACTACCGAATGATCTTGCTACTTCAGCTATAACTGCTCAGACAACAACTCCAGATGGTGATGACGAAAT

ACAAGGATGGCTGGAAGGAA 

TGATTGATTTTTCCTTTAATTCTGCAGTGGATCCTGTTTCTGCTGGCCTGTCTCTGGATGAACAAAACGCTGAATCATCG

AACCGTGGTGCTATGGCTCC 

AAAGGTGGAACCAGACTATGCCAGTCCTAACCAGTTTGTGGTAGACGATGATTCAGACTACCTGTTGCCAGATGATATTT

ACAACATGTTGTGTCCTGGT 

AGTGATGACTTCATGCCATGGCATACTGAGCAGGCAGCTCTTGCTTTTGCTGACCAAACATACTCCATTATGGGTGTGGA

CCCCTTTACTCTGCCAAGCA 



ACTTTGCGGAAGGAACTCAGAATGAAGAGCTACAGTTACCTCTGGAAATTAATGAGCCTAATCTGTCAAATGAAGCTGCT

GATAATGGAGTTATAATACG 

GACGCGTAATGGAAAAACACCTGCAGAGAGCATTCCACCATACAGGAGTAACAGGACTAGACTTCAGCATAGTATCAACA

GGATGGTTGTGAGCAGCTCT 

GAATCTATAAACGAGACCATGAAGTTCGTTGACAACGGTGGTCGTCTTGATCTCATGACTAATGTTGAGCACAAGAAGAA

ACATGTGCGTGATGTTACTA 

CTGTCAGGCAGCGGGATGCAGGGAAGTCAAATAGAAACCAAAACAACCAAGGATTTTTCAGGGGTGTCCGAAAGTCAGTT

TGGGGCTGTTCAGCAGCTGG 

ACTGAATATACTTGTTGCTCTTTGCATGGTGGGAGTTGCTGTAGCAATACTGCATCATGGATGTCACCGCACTGGGATCA

GCTTATAG 

>Bradi3g12470 

ATGACCCTTCCCTCCTCCTCGTCCCCCTCCGCCCCGGCGGCAGCGGCGGCGGCGGCGGCGGCCGAGCCGGACGACCCCAC

CTCGCTCGCCCCGGGCTTCC 

GCTTCCACCCCACCGACGAGGAGCTCGTCTCCTACTACCTCAAGCGCAAGGTGCTGGGCCGCCCGCTCAAGGTGGACGCC

ATCGCCGAGGTCGACCTCTA 

CAAGCTCGAGCCATGGGACCTCCCCGCCAGGTCGCGCCTCCGCAGCCGCGACTCCCAGTGGTACTTCTTCAGCCGCCTCG

ACCGCAAGCACGCCAACCGC 

GCCCGCACCAACCGCGCCACCGCCGGCGGGTACTGGAAGACCACGGGAAAGGACAGGGAGGTCCGCCATGGCCCCATGGT

TGCTGGGATGAAGAAGACAC 

TCGTCTTCCACTCCGGCCGCGCCCCCAAGGGCGAGCGCACCAATTGGGTCATGCACGAGTATCGCCTTGAGGGCGACGGC

GCCGCCGGGATCCCGCAGGA 

TTCATTTGTGGTATGCCGGATCTTCCAGAAAGCTGGCCCTGGTCCACAGAATGGAGCACAGTACGGAGCTCCCTTCGTTG

AGGAGGAGTGGGATGCCGAT 

GATGTTGGTCTGCTGCCACTGGAAGGAGATGCGGACGTCGATGCTGAGCGTGAGGCTCCTGGTGCTATGGAGAAAGGATA

TCTTCAGATGAGTGACCTCA 

TTCAGGACTGCGGCGGTCAAAATGAGAATGGTGGTGTTGCTTTGCCAGTTTCTGACAGTTCAAATAATAGCAACCATTCT

GAAGTTGCAGAAGGAAATTC 

AGGGGACATTTTGAATGACCCAAATCTTGGTTCTAATTTTCTTCAGCATGTTGATCCTGGAGAACAAAATAGCCTAATGC

TGAATGGAAATATGTTATCT 

AATGCCAATGGTGGAGATCTTTTAAATAGTTCTAGCCCCAGTAATGCGTTCATGGAGCTGAAGGATTTAGGGTATCCGTT

AGGCAATGATTCTGGTGGTT 

CAGACTGGAGAACACCTCACAGCTTCGAGCATGTAAATGGGGCTAACAATGAGGCTCCTCCCATCACTGGTGAACATATT

TTCCAGCCAGACGAGTTGGA 

ACAGTTGTTGCAGTCACTGCAAGATGACTCCCCTTTGGGCTCAACTATCACTGATGTCCCACAGTCTTCTCTAACAAATT

CAGTTCAGCCAGAGGATGAT 

TTTCTGATGTTCCATGATGCACCCTTTGATTCCACAATGTTCAATGATGGTTTTGGGCAGTCTGCTGGATTTCTTGGTTC

CCCAGTAACGAATCTATCTG 

GTATTGGCATGGTGGATGATGGTATGCCATACTACGATGCAATTGATGATAACTTATTTAATGATATGATGTGCTCTGGA

CAGCAGTCAGCTGGTAGTGG 

CTCCCATCTTTTTAATGGGCCAGTCCTTAGCCAAGAGGTCAACAATACCACCTATACATATAGTCCAACTCAAAAGGTTT

TAGAACCTAATTTTGTAGTT 

GGTGCCCCGTCATCTGCTAGGTTACCTGAAGCTGGTAGTCAGTTAAATTGTAATTTACCAGATGCCCCTGCTAGGAGAGG

CGCTATTGTAAACCATTTTG 

TAAAGGTGTTGGATTCCATCACCGGCCCCAATGCTTTTGCATCAGAGTTCCCGCCCAACCTTCGCAAATCCCTGGCTCCT



ATTTCTGGAGCACACCCTAA 

CACCATCAGTGTGTCTACTGAAGTAATCAGCATGGAAAAGGGAAGCCTAACCGTCGCTTCTCGACAAGACAAGTGGTCCT

TCCAGAAGGGCGAAGACATG 

GAGCTGCTGTTCTCCACAGGCTCTGAGCCTGGAACCCGCATGCACTGCGGCGGCTGCAACACCATAACTGCGGTGCTGAG

GAGTGGCTTTTGTCTTTTCT 

TCTTGTCGGCAATAATGCTCCTAGTGAGCTGCGAGGTGGGGTTGTGCATCTACGGCAAGTAG 

 

>Bradi3g16480 

ATGACGGTGATGGAGCTCAAGACGCTGCCGCTCGGCTTCCGGTTCCACCCCACCGACGAGGAGCTCGTCAGGCACTACCT

CAAGGGGAAGATCACCGGAC 

AGATCAACGCCGAGGTCGAGGTCATCCCCGAGATCGACGTCTGCAAGTGCGAGCCGTGGGATCTCCCAGATAAGTCTTTG

ATCCGTTCCGAGGATCCAGA 

GTGGTTCTTCTTTGCACCCAAGGACCGCAAGTACCCCAATGGAAGCAGGTCGAACAGGGCGACAGAGGCTGGGTACTGGA

AGGCGACAGGGAAGGACCGG 

ATCATCAAGTCCAAGGGCGAGAAGAAGAAGCAGCATATGATAGGCATGAAGAAGACTCTTGTGTTCCACCGGGGACGTGC

CCCTAAGGGCGAGCGCACCG 

GGTGGATCATGCATGAGTACCGTACCACCGAACCAGAGTTTGAGTCCGGCGAGCAGGGCGGTTATGTTCTCTATCGCCTG

TTCCAAAAGCAAGTGGAGAA 

AAGTGAGCGCTCCAGCCCAGACGAAATGGATAGAAGTGGCTACTCTCCCACTCCATCTCGATCCACTCCTGACAATATGG

AGGCAAATGAGGAAGCAATT 

ACACTGTTAAACAAGGAATCTCCTGAATCTGGTGTGCAAGGATGCCCAATTGACTTGCCAGGCACAGTTGAAACTCCAGC

TGCACCGATTACAAGATGGC 

TTGCAGACAGAACTGATAACTTGGTGACACATGACGCAAACATTTTACGCACGCCATTTCATGGTCATGTTGATGAAATA

CCTAAGACTGGTCCTTTGGT 

TCAGCCAATTGACCCACAGAAGAAAAATGTTGATTCTGAAGAATTCTTGACCTTTGCTGCCCCCATGTTACCGCATGAAG

GAAATGATTTGTTCTGCAAT 

CCTTCTCTTCAAGGACATTCATTTGATTTTGGTGGCAGTATGGCACCTGGTGATCTAGTGGAGAAGTTCTTGAATGAAGC

AATTGCTGATCCAGAGGAGC 

ATTCGTCAACAGCATCAAAAGTTCAGTATGATTCAGACAATGGGATTATGCTTCCAGAGTTAGAGAACAATTGGCCTATG

CAGGGTGAAATGCTAGATGA 

TCCATACTGGTTCGAGAATATAAACTTTTGCCCAGATGATACAACTCCACAACTGAGTGGATATGAGAATACACCATTGC

TTCCTTTTATTGGAGCTAAT 

CCTGACGAACTTTCAATGGATTCTGATCATGAGTCCATGCAAGATTTATTCAATACCATGGAAGATTCAAATGAGAAGAT

GGGTGGATGGAACAATGGAT 

TTGGATTTAATCCCATACATCAACAGTTACAGTCCACAATGCATCCAAACCATTTAGTTTCTCAACAGGGCTGTGCACAA

AGGAGGTTACGGCTACAAGA 

TTCATTGTCTGCTGTAAATATTGAAGGTGAAGAGAGCATGACTAAAGATGAAGATGAAGTATCACATATTGTAACTTCGG

AATATATGGGTGAATCTGTT 

GAGTCGACTGCAGATGGAGATGATGGTGACTCCACAGGGGTTACCATTATGAGTCGACACCCTGCTCCAAGTACAAATGA

GCCTTCCGATGGAGATGATG 

GTGACTCCACAGGCGTTACTATTATGAGTCGACGCCCTGCTCCAACTACAAATGAGCCTTCTGATGGAGATGATGGTGAT

TCCACAGGGGTTACTATTAT 

GAGTCGATGCCCTGCCCCAAGTACAAATGAGCCTTCCGATGGAGATGATGGTGATTCCACAGGGGTTAGTATTATAAGTC

GACGCCCTGCTCCAAGTACA 



GATGAGCCTTCCGATGGAGATGATGCTGAGTCAACAGGGGTTCTTATTATGAGCCGAGGCCCTGCCCTGAGTTCAGATGT

GCCTTCTGATAGAGATGTTG 

CTGAGTCAGCAGGGATTACTGTTCTGAGCCAATGCCCTGCTCTAAGTTCAAGCTCAGATAGTTCAATTACTCAACAGGGG

ACAGCAGGTCGAAGGTTGCG 

GTTACAATTGAACCTTAATGCGGGACCATGTTCCAGTATTGATGGTTCGTCAAGTTGCATGATAGACGAGAAGGAAAATG

AACACAAAGGGATGAGAGCT 

GAGAATGAAGGGAACATGGACACAAGCTTTTGTGACGATGCTAATTTTGTTGGCAACAACCATGCCGATGAGCAAGATAA

CATCCCTGAGCATGATGCTG 

CAAGGCCTGTTCCAGAAGCTAATTCTGTTACAAGGTTGCGGAAGACAGCGGAGAAAAGCGGCAATGAGAACAAACAGGAA

TTAGGTGTCCATCCACATGT 

GAGAGCACCAAGGAAGGGGGGCTTCCCAGCATACATTATCTGGCCAGTTCTATCGGTGGCTCTGCTCGTCCTTGTCAGTG

TTGGGATCTATGGATTGGCA 

TAA 

 

>Bradi3g56080 

ATGAGCCCCTCACTGCCAGACCACTCGCCGGAGGTGCCGCTGGCGCCGGGCTTCCGCTTCCACCCGACCGATGAGGAGCT

GGTCTCCTACTACCTCCGCC 

GCCGCGTGCTCGGCCGCCGCCTCCGGATCGACGCCATCGCCGAGGTCGACCTCTACCGCCTCGAGCCCTGGGACCTGCCC

TCCCTCTCCCGGATCCGCAG 

CCGCGACTCGCAGTGGTACTTCTTCGCCCGCCTCGACCGCAAGGTGGCCGGGGCGGGGGCCGGCGGGCGGGGCGGGCCCG

GGAACAGGACCAACCGCGCC 

ACGCCGCGCGGGTACTGGAAGACCACGGGGAAAGACCGCGAGGTGTTCCACCGCGGGAAGGCGGTCGGCATGAAGAAGAC

GCTCGTGTTCCATGCTGGCA 

GGGCGCCCAAGGGCGATCGGACCAACTGGGTTATGCACGAGTACCGCCTCCTCGACAACGATGGGCCTCAGGATTTGCAT

GTGGTCTGTAGAATCTTCCA 

GAAACTCGGGACTGGACCACAGAATGGAGCACAATATGGAGCACCATACATGGAGGAGGAATGGGAAGAGGAGGATGATG

CAATTGAGAATGCACCGGCC 

AGTGGTGCGTCCACCGCAATGGCTGCAATCACAGATACGGCGAGCCCGGAGTCGAATGTGGAAGATGAGAATATGTATTC

TAAAACTAATGAGCTTGTGC 

AAACCCAAGAAGTTCTTAACCCACCCGAAACGGCTCCTATCCTAGCTCAGGGTTTGGAAGAGACTGATGAGGGAAGCTAT

GGCGATGGAGTAATTTCTCT 

GGAGGAGATTTTGCAGGAACCTGTGTCAAATGTTAGTGTTGAAAATATAGGCGAACCTGAAGAGAAAACTGCCATCGATG

ACCACTTCAGTCTTGCTGAT 

TTGTCTGGCTACCCAAGCCAAGATGATGGCTATGTTGCTCTCAATGGTCCTATCATTTGTAGGGACCCTTCAAATGGTGA

TCATGCATATTGGCCTCTGA 

GAACTTATGGTCATCAAAACCATGCCAACGGGACTCTTAATGCTGAGGAATTTTTTGACACAGGAAATGATACCAACACA

TATTCAGTAGAGCAGCAAAT 

TTGTCCTTCGGATGGCCAAAACTTGTATTTGCAAACCAATGGTTTGCCAGCTCCTCAGCAAGTGGATGACAACATGGCAT

TTTATGATGCATCAAGTACT 

CACAAATGGGTGGATGGAAAGGATGATTTTGCGAATGCGAATGAGCTCCTCTACCAGCCAGAGAATGAACCTCTCTTTGA

TGTGGATGATCTGATGGCTT 

ACTTTGATGCCACAGAGGATGATTTCAAGTTTGATATGTTGGGCTCTGTTGAAGGTCCCAATTGGCCACTTCCTGAAAAC

ATGCTGGACTTTGCCCCAAA 

GGACGAGAACATGGATGGTTTCACATTCGATGGGATCTCCAAAACCAGTGCAAACGTTCAATATGTCGCATCTTCGTCTG



GTTCCCATGAGAATCTGTAT 

CTGGACACTGCGGTTGCAGACATACCAATGGATGATAGTGCTGACAAAAGTTTCGGAAAGCGCTTTGCCAGTGTGCTTGG

CTCGATCCCAGCCCCACCTG 

CAATGGCTTCAGAATTCCCACCAGCAACAGGAAAATCTGTTGCCTCGCTTTCTGCTGTCAATGGGCCTAGTTCGATTCAT

GTCACTGCTGGCATCGTCCA 

GCTTGGTGGCCTCACTTTCAGTGGTAGCTCCGAACACTGGCCCCTGCAGAAGAATGGAGACTTCAGTCTACTCCTTTCCT

TCACAGTGGAGAGCGATGTG 

TCTACCAAATCCGTTGGTTTTGACGAGCCAGCTACACAGCTGAGCACGGTCCCAATGGTGCTGCGTGGTGGCTTGTACCT

TTTCTTCGTTTCGGCGATGA 

TTCTCATGTTCAGCTACAAAGTAGGGTCCTGTATCTACAGCAGGTAA 

>Bradi4g34022 

ATGGAGAACCCGCCGCCCCGGTGGCCGCCGGGCTTCCGCTTCAGCCCCACCGATGAGGAGCTCGTCCTCTATTTCCTCAA

GCGCCGGATCGCCTCCGGCC 

GCCCTACCCCCTACATCGCCGACGTCGACGTCTACAAGTCCCACCCCTCCCACCTCCCCGAGAGGTCGGCGCTGCGGACG

GGGGACAAGCAGTGGTTCTT 

CTGCAGCCGTCTGGACCGCAAGTACCCTAACGGCTCGCGCGCGAGCCGCACCACCGCCGAAGGGTACTGGAAGGCCACGG

GGAAGGACCGCACCATCTGC 

AACGGCGGCCGGGCCGTGGGGAACAAGAAGACGCTGGTGTACCACCACGGCCGCGCCCCGCGCGGGGATCGCACGGACTG

GGTCATGCACGAGTACACCA 

TCCTCGGCGACGCGCTCCCGCCGACCGCGCAGGGACGCGAGGGGTACGCACTCTACAAGCTCTTCCAGAAGAGCGGGGTG

GGGCCCAAGAACGGCGAGCA 

GTACGGCGCGCCCTTCCGGGAGGAGGATTGGCTGGATGACGACGAAGGTGAGCTGCAGCTGCCTGTGGAGGCCGCTGATC

CTATCCCTACCACCGTCGCT 

AGTGATAGAGCCGGGACAGTGGACGAGCAGATTGGGGATCTTGAGGCGCTCTTGCTGCAAACTGGAAATGATCAGATAAA

CATTGGACCACCGTCGGATT 

TGTCAACGCCTGTTCCTTCACAAGTTTTGTTTCAGCATGGTCAAAGTCAAGGTTGGCCTACTGCTGAGGATAACAGAAGT

GAGGTTGCAGATGCTACCAC 

TAGCAGCAGGGCTATGTTAGTGGCGGACAATACGTGCACTGAACTTCCTTTTGGAGATCTTGAGGGGCTTTTGATGGAAA

TATCGGATGAGCAACGGTCT 

GCCGAATTGTTCTCCGAATTCTCAAACCCCGTTCCCCAACTGCAGCTTCAGCATGATGACCAAGAGGCTTGGCTCAATGC

TGACATGGAGGAGGTTAGTG 

TTGCAGATTATACAACTAGTAGTGGTGTTGTGGAGACAGCAGAATGTACTGGCATTGAGCTTCCATATGGGGATCTTGAA

GGGCTTTTGTTGCAAATAGA 

GAATGACCAGGAAAATATTGAACCACTGACAGATTTCTCTTTACCAGTTTCTCATCACGAATGTCATCAGGTTGGCGTCG

GAGATCTCCAAAGATGTCAT 

GGTGCTATGTTCAGCTCTGTAGATCCTTCTTCTGCAGTGCAAGGAAGCACCAATTTTGAGCCACAATTGGAGCCAAGTAA

CCAAATTGCACAGTCTGCTC 

TAACCTGCATGCCATTGAGTTGGGAAGCGAATTGCACTGAAGAAACAAGTGTGATGCAATCTGTGTCAGGGTTGGCCAGT

TATGATGGTCAGGATTCGCA 

TGAGGAGTTCCTTGAAATCAATGATTTCTTTGATTCAGAAGATATAGGACAGAGTATGAATTGTACTACAACTGAGCACT

TGATTTCTGCATCCAGTGGA 

ATGTTTGATAGTTTGGAGTATTCCGATGCTTCGATGTTTCTACCTGGCTCATTTGACACAGCTGGAGTAGTGACTGAAAA

CCAATATGTTGATTTTGGTG 

ATAGTGGATACAAGAGCCAGGGAGTTCAGTACACAGCTGAATTGTGGGCACACAACCAGGTCGCTCTTAATATGCAGAAC



CACATGAAGCACAATCATGT 

TGGCTTGTCCTCACATGCATCAGGAACTGCCAATAATATAGTGAATGAGGAACCACTTAACCGAAGTCCAAATACTTCGC

AATCATGGTTCAATTCAGCT 

TTGTCGACCTTGCTGGATGCAGTACCTGCCAGTCCAGCTCTGGCTGCTGAAAGCAATGTTCTTAACAGAACACTCCAACG

CATTTCTAGCTTTAGGTCGG 

AACAAGTTTCAAATGAATCAAGCGCCCCAGTTATTCATGTTAGAAGAGCTGCAGTTACCATGAGAGCCGCCGCTATCCAG

AGCCACATCCTCGGGCGCGC 

GCCGCCGGTCGCCGTCCCGCTACACACGCGGCCGCGGCGCGCCGGCGGAGGCGGCGGGGCCCTCCTCCGCCGCCAGGGCT

CCCAGCTGAGGAGCGACCTG 

CTGCTGCTGCCGCTGCCCACCGCCGTCCCCTGTCGAGCTCGCTCTCCGTCTTCTTCTTCCTCGTCCAGTGCGGATTCTGG

AACAGGGGAAGGTGCGGACG 

AGCTGCTCGAGGATTTGCTCCAGAAGCATGGCGAGGTTGTGTACAGCGCCGCCGGTGGGGGCGGGGCTCCGGCCAATGAG

GCCGACGAGGACGCCGAGTG 

CTTGTCTTTGGCTGTTTCACTGGCTAAAGTTGCAAGTGAGGTCAAGGCTGCCGATATTCGTGTACTCTTCGTAAAGCCGA

TTGTCTACTGGACTGAGTTC 

TTCATTATTCTCACTGCTTTCTCAAATGCACAGATTGAGGCCATCAGTTCCAAAATGAGAGACATCGGTGAGCAGCAGTT

TAGCAGAGTTGCATCTGGTG 

ATACAAAGCCGAATTCATGGACTTTACTGGACTTTGGTGATGTCGTCGTCCATATATTTCTTCCCCCGCAGCGAGAATTC

TACAACCTTGAAGAGTTCTA 

TGGAAATGCCACACCCATTGAACTCCCTTTCGAGACCCAGTTGCGGTGA 

>Glyma.02G222300 

ATGGGTGCCGTCGTCGAGTGTTACCCACAGCCGCGCACGGCGGTGCTGTCCCTGAACACCTTGCCGTTAGGGTTCCGTTT

CCGTCCCACCGATGAGGAGC 

TTATTGACTACTACCTCCGCTCGAAGATCAACGGAAATGGTGATGATGTTTGGGTTATTCGTGAGATTGATGTCTGCAAA

TGGGAGCCTTGGGACTTGCC 

TGATTTGTCAGTGGTACGGAACAAGGATCCAGAGTGGTTCTTCTTCTGTCCGCAGGACCGGAAGTATCCGAACGGGCACA

GGTTGAACCGAGCTACGAGT 

CATGGCTATTGGAAGGCAACGGGAAAGGATCGGAGGATTAAGTCTGGCTCCACCTTGATTGGAATGAAGAAGACTCTTGT

TTTCTATACCGGTCGTGCTC 

CCAAGGGGAAGAGGACCAATTGGGTTATGCATGAGTACAGGCCTACGCTGAAGGAGCTTGATGGTACCAATCCTGGACAG

AATCCATATGTCCTTTGTCG 

ATTATTTAAGAAACAAGATGAGAGTCTTGAAGCTTCAAACGGTGATGATGTGGATCGGACTGCTTCAACTCCTATGACTG

CCAATTACTCTCCAGACGAA 

ATACAATCTGATTCAGCTCTGGTTCCAGCATCTTCCTCACAGGTTACTGAAGATGATAAGCCTCTACCAGTTATTTCTGA

GAACTCTGAGGAAGCAATAT 

CCAACATTATAACCCCTGGTGAGATTCATAGTGACGGATGTAATGCTCCTGATGCACAAGATCAAATTGTAGAACCAGTT

GCAGAGGAGGATCAGCCGTT 

GAACGTGGACATATTTTATGACCCAACAAATCTGCCATTAGACGACAAATTATTCTCCCCTGTCCATGCACATTTCCCAA

CAGATTTTTATTATCAAGCT 

AACAATCAATCAGAACTTCAGTATGGTACAAATGAGAATATTTCAGAATTTTTTGACTCGGTTGTTAATTGGGATGCGTT

CTCTCATGATACTAGCAGTC 

TAGATCTGAGCTCATCCTTCCTTATTAATAATACGGACAATGGATCAGGCAGTGACTCGGATGTTGAAATGACCAATATG

CCACATCTGCAAGCATTACA 

TAATTATCCTAAGGAGGCAGTTGAGCAGAAGAGCAATGTGGGATTATTTCAGAACAATTTCCAGATGGCGTTGTCAAATG



ATAGTACTATGGGCCAAGTG 

CACAATATGGTCAACTATTGCGAGCAACCAAGAAACTTTGATGCATTTGTTAGTGCTGATACTGGAATCAGAATAAGGAC

TCGTCCAGGAAGAAATGAAC 

AGCCAAACATGGACACGATGGTACAATCACAAGGTATTGCACCAAGGAGAATACGATTGGGAGTTGTTAGGCGTCCGCTT

GGTTCCCAGGATGGGAGTTG 

TGCTTGTGCCCCAGAAGACCATAATTCAAAAACCATCATTACTGCAGAGAAAAAAGCTTCAGAATCAGAAAACCATGCTG

CCGATGGGAGTTCCACTGTT 

TCTGACATGAGTTCCACTGTTACAGATGATGTGGATGAACCAGAGGAGGCATCTCCCGAGTCAACCGACCTAAGAAACAT

TAGTGAGAAACATGTTGCAA 

CTGCAGAATCCGTCGCAGGGTCGAAAGTCCTTCTAGTGAACAGAAGGGTCCACTACACCTCAAAGGTTTCCTCTAACCGT

GCCACGTGGTCTAATGTTCT 

CGCAGTTTCTGCCGCTGTATTGGTCTCAGCAATACTCCTTGTTAATATATGGGCATATGTCAGATCTTAA 

 

>Glyma.02G240500 

ATGGCACCTGTTTTGCCTCCCGGTTTCAGATTCCACCCTACAGACGAAGAACTTGTTGCTTATTACCTTAAAAGAAAGAT

CAATGGCCGAAAGATTGAGT 

TAGAGATCATACCTGAAGTTGATCTCTATAAGTGTGAACCATGGGACTTGCCAGGGAAATCATTGTTACCAGGAAAGGAT

TTGGAGTGGTATTTCTATAG 

CCCTCGAGATAGGAAGTACCCAAATGGATCAAGAACAAACCGTGCAACCAAATCTGGATATTGGAAGGCCACGGGGAAGG

ATAGAAAAGTAAATTCCCAG 

GCTCGGGCTGTGGGCATGAAGAAAACCCTAGTTTACTATCGAGGAAGAGCACCCCATGGCTCTCGTACAAATTGGGTTAT

GCATGAATACCGTCTTGATG 

AGAGAGAATGCGAAACCAATTCAGGCTTGCAGGATTCATATGCTCTTTGCCGTGTGGTCAAGAAGACTGCAGTGATTCCT

CCAAAAGTTGGGGAGCATCA 

CTATGTTAATGTTCCCAATGCCAACCAAATTACAAGTGATCATTCATCAAGTATTGAAATATACCCTGAAGGAAGGGGCG

AAGATTTAGATAGCACAAAT 

TATTTTATGCCGGTGGATGCTTGCTCACCACACAACATGGGAAACGAGACTTCTCTCACAATCAATAGTGGGATCATGAC

AAGGGATCATGAGAAATGGT 

CACACTTCTCATCACAAGACCCTTTATTTAGTCTTCCAACTTCTTCATTTTCCAAATTTGGAGCCATAGCATACCCTCCA

TCTAAGGTGGATATAGCACT 

AGAGTATGCAAGGATGCAGCATAGGTTTGTTTTGCCTCCTTTGGAGGTGGATGACTTCCCTCAAGTTGGAATCTCAGAGC

TGAAAATGACACAAGCCTCC 

GGTTCCATGCAAGGAAGCAGAACTGAAACAGATATCTTGCAGGAAATTCTTTCAGTTGCTCAAGTTTCTCAGGAATTAAT

AAATCAATCCAACTACTCGC 

AGGAATGGGGTGGCAATAATGATAATTATGCTCCTCGTGAAGATGATTTTACCTTCATGGTTGGCACTAATTACAATCAT

TCAAATCATGGAATGAGCTC 

AATGAGGTATGCTGACAAAACATGGGAAGATGCAAACACAAGGACAATAGAGATCGGAGATGTGGATGAAGAATTTAAGG

CAGAGAGGATGGTGGAGAAT 

TTAAGATGGGTTGGAATGTCAAGTGAAGATTTACAAAAGATGGAAGAACAAAAGATTGTCCCAATAGAAGATATTTCAAG

CTTCCAAACTAATGAGGTGC 

AAGAATCTGAGCAACATAGCAACAAGGAGCACAATGACGACACTGAAATCAACGATTTCTCATTGGGCTTCATCAATGAC

AATGATGGCCCTAACGAGAA 

CTTCATAGAAGATGGTAACATAGATGATTATTCAAGTTCTCCTAGCTTTGAGGTCGTTGAGGAAATAAAGGTCAATCATG

GAATGTTAGTTTCGACTCAT 



CAAGTAGTGGAGACATTCTTTCACCAAATAGTTCCTTCACAAACTGTTCAAGTTCACCTCATCAATTCAGTGATGGCACA

TAACAATCATTATGTAGAGA 

ATGCAGAGGCAATGCTAATGATAATGGAGAACAAAGGGTCTTCATTAAGGAATAAGGTTAAGGCCTATGTGATGGGGAAG

CTTATAAAACCTTCAAAGAC 

AATTGCAAGTGCAATTGTATTCGTCTTTGCACTTGTGTTGATGCATTGTGTTTATTTGAAGGAAGAAGTGGAAATTTGGA

ATGAGTCAAATAATGAGGTT 

AATTGGTTTGTTGGTGTCAAAAGTCATGAGAAAGAATTAAGTGCAGTCTTGAAGAAAATAGGCATTTTTCTCACCATATC

TTTGGCTTTTTGTACCATGT 

GGGCTAGCCAGAATATGGTAGTTAACCCTTGA 

 

>Glyma.04G226700 

ATGGGTTCGGTGGACTGTTATCCGTCTCGTGTGGACGATGCGGCCGTGGTGTCTCTAGATTCGCTGCCGTTAGGGTTCCG

ATTCCGACCTACCGACGAGG 

AACTCGTCAATTACTACCTGCGACAGAAGATCAACGGTAATGGTCGCGAGGTTTGGGTTATCCGAGAAATTGATGTCTGC

AAATGGGAGCCTTGGGACAT 

GCCCGGTTTGTCGGTGGTACAGACTAAGGATCCGGAGTGGTTCTTCTTCTGTCCACAGGACCGAAAGTATCCAAATGGGC

ATCGATTGAACAGAGCGACG 

AATAATGGGTATTGGAAGGCGACGGGGAAGGATCGTAAAATCAAGTCTGGGACGATTTTGATTGGAATGAAGAAGACTTT

GGTGTTCTACACTGGTCGAG 

CACCCAAGGGGAATAGGACCAATTGGGTTATGCATGAGTATCGCCCCACTTTGAAGGAGCTTGATGGTACCAATCCTGGA

CAGAATCCATATGTCCTTTG 

TCGCTTGTTTAAGAAACATGATGAGAGCCTTGAAGTTTCACACTGTGATGAAGCAGAGCCGACTGCTTCCACTCCTGTGG

CTGCCTATTACTCCACAGAG 

GAAATACAATCTGATCTGGCTGTTGTTGCAGGATCGCCGTCACAAGTTACAGAAGATGATAAGCATCAGTCAATGATCCC

TGCACACTCTGAGGAAGCAA 

TATCCAATGTTGTAACCCCGGTTGATCGCCGTACTGATGGATATGATGCTTGTGATGCACAAAATCAAATTGAGTTACCA

ACTGCGGAGGAGTTTCAACC 

ATTGAACTTTGATATATATTATGACCCAAGAAGCGAGCTACTGGATGGCAAATTATTCTCCCCTGTACTTGCACATATTC

AACCAGAATTTCATTATCAA 

GCAAACATCGAATCAGATGGTCGATATGGGCTTCAATATGGTACAAATGAGACAAACATGTCAGACTTTTTGAATTCAGT

TGTTAACTGGGATCAAGTAC 

CCTTTGAGGATCCCAATTGTCAACAGCAGAGCTACCCCTTGTTTAATGTTAAGGATAACATATTAAACAGCGACTTAGAT

TCTGAACTTGCCAATATGAC 

ATGTATGCAAGCTGGTTATGCAGAGGGGGCAATTGACGGAAGGATTCCTTTGTTGATAACTTCAGAATTTTGCAGCACCA

CTGGCATCCCCGTTGACTGT 

GTTGGTGACGAGCAGAAAAGCAATGTTGGGTTATTTCAAAACAATTCCCAGAGAGCTTTTACTGATGTTAATATGGGTCA

AGTATACAATGTAGTTGATG 

ATTATGAGCAACAAAGAATCTGTAGTGCAGTTGCTAGTGGCAATACTGGAATCATAAGGAGGCATCGTGAGGTACGAAAT

GAACAGCTAAGCATAAACTC 

AACACAAGGTACTGCACAGAGGAGAATTCGTTTGTCAATGGCTACACATGGCTCAAATAAGACGGTGAAAAGTGAAAGTT

GTGCACAAGAAGAGCTTTAT 

GCAAAACCAGTCATTGCTGTGGGGGAGAAAGGTTCAGAAAATCATGCTTCTGATGAAAGTGCTACTCTTACTAATGATGG

GAATGAACTGCAGAAGACAC 

CCGAGTCAACCGGCAAAAGAAAGATTTCTCAACAAGTTACAAAAGCAGGCTCCACCTTGGGGTTGAAAGACCTTTTCTTG



CTCAGAAGGGTGCCTCACAT 

TTCAAAGGCTTCCTCAAATCGCACCAAGTGCTCTTCTGTTTTTGTACTTTCTGCCTTTGTAATGGTCTCATTAGTGGTCT

TTACTGACATTTGGGGATAT 

CTTAAATTTTAA 

 

>Glyma.06G138100 

ATGGGTTCGGTGGACTGTTATCCTTCTCGTACGGACGATGCTGCCGTGGTGTCTTTGGATTCGCTGCCTTTAGGGTTCCG

ATTCCGACCCACCGACGAGG 

AACTCGTCAATTACTACCTGCGACAGAAGATCAATGGTAATGGTCGCCAGGTTTGGGTTATCCGAGAAATTGATGTCTGC

AAATGGGAGCCTTGGGATAT 

GCCCGGTTTGTCGGTGGTACAGACCAAGGATCCGGAATGGTTCTTTTTCTGTCCACAGGACCGGAAGTATCCAAATGGGC

ATCGATTGAACAGAGCGACA 

AATAATGGGTATTGGAAGGCAACGGGGAAGGATCGTAGAATCAAGTCTGGGAAGGATTTAATTGGAATGAAGAAGACTTT

GGTGTTCTACACTGGTCGTG 

CACCCAAAGGGAATAGGACCAATTGGGTTATGCACGAGTATCGTCCCACTTTGAAGGAGCTTGATGGTACTAATCCTGGA

CAGAATCCATATGTCCTTTG 

TCGTTTGTTTAAGAAACATGATGAGAGCCTTGAAGTTTCACACTGTGATGAAGCAGAGCAGACTGCTTCCACTCCTGTGG

CTTACTCCACAGAGGAAATA 

CAATCTGATCTGGCTGTTGTTGCAGGATCCCCCTCACAAGTTACCGAAGATGATAAGCACCAGGCAATGATCCCTGCACA

CTCTGAGGAAGCAATATCCA 

ATGTTGTAACCCCGGTTGTTTGCCGTAGTGACAGATATGATGCTTGTCATGCACCAAATCAAATTGTATTACCAACTGCG

GAGGAGTTTCAACCATTGAA 

CTATTATGACCCAAGAAACGAGCTATTGGATGATAAATTATTCTCCCCTGTACTTGCACATATTCAACCAGAATTTCATT

ATCAAGCAAACATCGAATCA 

GATGATTGGTATGGGCTTCAATATGGTACAAATGAGACAAACATGTCAGACTTTTTGAATTCAGTTGTGAATTGGGATCA

AGTATCCTTTGAGGATCTCA 

ATTGTCAACAGCAGAGCTACCCCTTGTTTAATGTTAAGGATAGCGTATTAAGCAGCGATCTAGATTCTGAACTTGCCATT

ATGACATGTATGCATGCTGG 

TTCTGCGGAGGGGCCAAATAACGGAAGGAAACCTTTGGTGATAACTTCAGAATTTCGCAGCACCACTGGCATCCCTGTTG

ACTGTGGTGGTGACGAGCAA 

AAAAGCAATGTTGGGTTATTTCAAAACAATTCCCAGAGAGCTTTTACTGATGTTAATATAGGCCAAGTATATAATGTAGT

CGATGATTATGAGCAACGAG 

GAATCTACAGTGCAGTTGCTAGTGGCAATACTGGAATCATTAGGAGGCATCGTGAGGTACAAAATGAACAGCTAAGCTCA

AATTCAACCCAAGGTACTGC 

ACAGAGAAGAATTCGTTTGTCAATGGCTACACATGGCTCAAATAAGATGGTGAAAAGTGGAAGTTGTGCACAAGAAGAGC

TTAATTTAAAATCCGTCATT 

GCTATGGAGGAGAAAGCTTCAGAAAGCCATATTTCTGATGAAAGTTCTACTCTTACTAATGACGGGAATGAACTGCCGAA

GACATCCAAATCATCCGGCA 

AAAGAAAGATTTCTCGACAAGCTACAAAAGCAGGCTCAACCTTGGGGTTGAAAGACTTTTTATTGCTCAGAAGGGTGCCT

TACATTTCGAAGGCTTCCTC 

AAATCGTGCCAAGTGCTCTTCTGTTTTTGTAGTTTCTGCCTTTGTAATGGTCACCTTAGTGGTCTTTACTGACATCTGGG

GATATCTTAAATTTTAA 

 

>Glyma.07G047900 



ATGGAGAACAACATAATTTCCATATGTGATCACATGCCTGTAGGATTCAGATTCCGTCCCACAGATGAAGAGCTTGTGAA

CTATTACCTCAAACACAAGC 

TTCTTGCCGATGATTTCCCTGTCCACATCATCCCTGAGATCGACCTTTGCAAAGTGGAGCCTTGGGATGTACCAGAAAGA

TCAGTGATCAAATCCGATGA 

CCCAGAATGGTTTTTCTTCAGTCCTGTGGATTACAAGTACTTGAAGAGTAAAAGGTTTAACAGGACAACCAAGCGTGGCT

ACTGGAAAACCACTGGGAAT 

GACCGGAACGTTAAGATACCGGGCACCAGCAATGTCATTGGGACTAAGAAGACCCTTGTTTTCCACGAAGGCCGTGGTCC

CCGTGGTGTCAAGACCAACT 

GGGTTATTCATGAATACCATGCTGTTACCTCCCATGAAAGCCAGAGGGCTTTTGTTTTATGCCGCTTGATGAAGAAAGCT

GAGAAAAAAAATGAAGGGGG 

AATTGAGGCACCAACCTTTGATGAAGGGGAGCCCAGTGTACACTTGTTTTCTGACTATGGAAATCAGGTAGATATTATTC

CCGGAGTAGATATGGAAGAA 

ATCTTTCAGGCAGTGGATCGGGCCGAGAAATTCTCCCCCCCAGTACAACGGTCTCAAACTGGCATTGGGCTGGAAGATTT

TTTCGCAAACTCTCCATTGT 

TTAATGCCCACTTTGGAAGCGAAAACATCAATATGCAAACTTCACTTGAAGTTACCGACGATGAAGAGTTGGTAAATTCA

TTTTGGGTTGATGATGAAGA 

ATTTGTTATCAATGAAGAAAGAAGACACTGTTTTGTCAATAGTTCCACCCAACCAAAGTCATTTAGAAGGGTATACAATG

AAAGCAGTGAAATAGATGCT 

GAAGTTGTCTCTAATCTGAATGAACACATTAGTGCTGATGAATACCCTGCACTGAAAATGTTTCAATCATCATATGATGT

CCGTGGTGGCACAAGTCGTC 

TAGCTTCTAACCATAAAGCAAACAAAGAGAAAAAGGAGAGTATCATTCCAGATGATTTTTGGGCAGTGGAGACATCCTCT

TGTGACTCAACTGCAGATGA 

ACCAATTGAAATTTCTAGTTCTCCTTCCACTCCAACAAGAATGAAAAATCAGTGTCATCTAAGACCTGACAAGTTCATAT

TACAAAGAACTGTTGCAGGA 

AGACCTCAAACACAAAAGAAAGTTTCAAACAATGCAGTCTCCCATGTAGAGGTTCGGAAGGAATTGCTCACTGTGAAATC

AGAAAAAGATCAGAAAAATG 

CTCAAAACGCTAGTTTAAGAGGGAACTTCAAAAACAAAAGCCAACAATCCTCTGATGTCAACAACAATGGTTCTTTCTTT

TACATGGAGACGGCTTCAAA 

CCGAAGCCTATTTCCACGTTCGGTGTATCTTGTCAATGTTGTCATAGGGATTTTGTTGTTAATAGTTATTAGTTGGGATG

TATTATCATGTTAG 

 

>Glyma.10G197600 

ATGGCACGCATGGGTCCAGGGTTCCGATTCCACCCCACCGACGAAGAGCTGGTGGTGTTCTACCTCAAGCGCAAGATGAC

TGGAAACCTCTCCCGCTACG 

ACCACATCGCCGTCGTTGACGTCTACAAGCTCGAGCCCTGGGACCTTCCCTCTCTGTCGAAGCTGAAGACGAAGGACTTG

GAGTGGTACTTCTTCAGCGC 

GCTGGATCGCAAGTACGGAAACGGCTACAGGACCAACCGCGCCACCGAGAGGGGCTACTGGAATCAAACCGGGATCGAGC

ATTTTGTGCATGCAGATTTA 

TTTATGTATTTGTCATCATTCATGAGATATGTAGTCCTGGCACTGGAACTTGATTGGAGTGGTATAATTGACAGTGATAC

TTTGCCATCATTGAACTTTC 

ATTACGGGGAGTGTAGTAGCCATGCTGAGTATTCCAAAGTATTCATCAAGGATCAGGAGCCATTGGCAGACACTTTTGAA

ATTTCTTGTCCTGAAAATGT 

CTGGCCTCTTGATATGACTGGGCAACATGGCGTGGGTACAAATTCAGGGGAAGATGGAGACAGTGGTGAGCTGAGCAATA

TTGGCAATTTTGATCTTTCA 



TCGAATAATATGAATCTGGATCTTTACTGGGATGCCAACGAGAATCTTCCGATGGATGATGATGGATTTTTGGAATACAA

TGATATTGCAATTGGGAATG 

GGGATAATCCTACCGAGGCTGATCTTTCTGCAAATGCCATGCTAGATGAGTATGCTGCACTCGCTGATGATGATATTTAC

AAGTATATATCTTTTGATTC 

TCCTCAGATTCAAGAGAGTGAAAACTTTATTCCCAACCAAGGATCACCTTTCACCCAGCAGAATGTGGAGGGAGAAACCG

CTGATAGAGCTGTGGTTAGT 

AATGAGGGTTCTTCAGTGCAGAATACACAGGAGGCAATGCTTGGCATCAGTACAAATCCACTTGTTAAGCAGGCATATGG

ATGGTTAGCCAGCATACCTG 

CTGCGCCTGCACATGCTATGGAGTTTCCTGCTAAGGAGATTGCTCTTGGACTTCATCCTGTGGCTCAATCTTCCCATCCA

GCTCATATAACTACTACAGG 

TATGATCAGCATAACAGACATTACTTTTAGAGACAATGCAATGGATTGGACTATGGGCAAAAATGGAGGGTTTAGCACTG

TCATATCCACTGGGTTTTCG 

CAATCCGATGTTAATTCGGCTGCTTTGATGCCTGTTTCTGGCAAGACTGCATTTGTGCTGTCACATGGCTGGATTTTCCT

GACTGGTTTCTCAGTTCTTA 

TTCTTTCACTGAGTTGCAAGATCGGAAGCATCATTGCCTACAGATAG 

>Glyma.10G219600 

ATGGGTGAGGCTTCAGGAGCTGGTTCTGCTGATTGTTTCAGCCAGATGATGTCGTCGATGCCGGGTTTTCGCTTCCATCC

CACGGATGAGGAGTTGGTGA 

TGTACTATCTGAAGCGGAAGATTTGTGGGAAGAGGCTGAAGCTCGACGTGATTCGTGAAACCGATGTGTATAAGTGGGAT

CCTGAGGATTTGCCTGGGCA 

ATCTATATTGAAAACTGGAGATAGGCAATGGTTCTTTTTCTGTCACAGAGATAGGAAGTATCCTAATGGTGGAAGGTCTA

ACCGAGCAACCAGACGTGGG 

TATTGGAAAGCAACGGGAAAGGATCGTAACGTGATATGCAATTCTAGGTCAGTTGGAGTGAAAAAGACCCTGGTTTTCTA

TGCTGGCAGAGCTCCTAGTG 

GTGAGCGGACTGATTGGGTTATGCATGAATATACCTTGGATGAAGAGGAGCTTAAGAGATGCCTGGGTGTTAAGGACTAT

TATGCACTTTACAAGGTTTA 

CAAGAAAAGTGGACCTGGTCCAAAAAATGGTGAACAGTATGGCGCACCATTTAATGAAGAACAGTGGGCAGATGATGACA

TAGTAGATTTTAATATCAAC 

TCAGCTGATCAGGAGGCTCCAAATGATGTTGATAATGGTAATGTACTGCAGCCTTTGCTTGATGATGAAATCGACAACAT

CATTAGGGGAATTTTGGATG 

ATGAGCTTGTCCTTGATCAGCAGCATGTGAATGGTTATCCTGACTTTCCTCAGGTTGTTAGTGAAGAAACACAAAGTACT

GTTGTGGATCAGTTCTCTGA 

GGCTGTGATGTTCCCTGAGCCAGTCAGAATCACACAGCCTAGCAACCAATTTTTTGATGCACAGCCTAGCTTTGACTTCA

ATCAGCCAGTTACTTCTCAT 

TTGCATGTTTCTGAAGCATCTGAGGTCACTTCTGCTTCCAGCATTAAAGCAAAGGAGCTTGATTTTAATGAGGATGGCTT

CTTGGAAATTAATGATCTCA 

TTGATACTGAACCTATATTGGCAAATATGGAAAATCCTGTGGAGTACCAGCAGTTTGAAGATGGGTTAAGTGAACTTGAT

CTGTTCCAAGATGCACAGAT 

GTTTCTTCGTGACCTGGGGCCAATTATTCACGAAACAGATTCACATGCATATACAAATGCATTTGTCAGCAGCAATATTG

AAAGTCAAAGTTACCAGTTG 

CTGCCAAATCCAGAGGATGCCAATCAAACTGTCGGTGAATTCTGGATGCACGGTGAAAGAAACACCCCAAGTGCATCAGA

AGGCTTTGTTGATTCTTTCT 

CGCTATCATCCCCAGGTGTTGTATATGAATCTGTTGGCTTTCCTACGGAAGGCAATAACAATCAAAGTAGCACTGTGGAA

GATGTTGCTACAAGTAGCTT 



CTCCTCTGCTCTCTGGGCCTTTGTTGAGTCAATACCTACAACTCCTGCATCAGCTGCTGAAAGTGCTTTGGTGAACCGAG

CATTGAATCGAATGTCTAGC 

TTCAGCAGGTTGAAGATCAAGCACACAAACATTGCTGCAGCAGGTAAAGACACTGCAACTATGAAGAGAGCAGGCAGAAA

GGGACTTCCATTCCTTTTCT 

TCCCTATTATTATTGCTTTATGTGCTTTTTGTTGGGTTTTTGTTGGAAACTTAAGACTATTGGGGAGATGTGTCTCTCCT

TGA 

 

>Glyma.11G212400 

ATGAATATGGCTCCTGTTTCATTGCCTCCTGGGTTTAGGTTCCACCCCACAGACGAAGAACTCGTTTCTTATTACCTGAA

AAGAAAGATAAACGGTCGTA 

AGATTGAGTTAGAGATCATCCCTGAAGTTGATCTTTATAAGTGTGAACCATGGGACTTGCCAGGGAAGTCATTGTTACCG

GGGAAAGATTTGGAGTGGTA 

TTTCTTCAGCCCTAGAGATAGGAAGTACCCTAATGGATCAAGGACCAATCGTGCAACAAAATCTGGGTATTGGAAGGCCA

CAGGGAAGGACCGTAAGGTG 

AATTCTCAGAGCCGTGCAATAGGGATGAAGAAAACCCTAGTTTACTATAGAGGTAGGGCACCACATGGTTGTCGCACCGG

TTGGGTTATGCATGAGTACC 

GTCTTGATGAGACTCAGTGCGAAACTAATTCAGGCTTGCAGGATGCATATGCTCTTTGCCGTGTGTTCAAGAAGACTGCA

GTGATTCCCCCAAAAGTTGG 

AGATCAGCACTATGTTAATGTTCTTAGCCATGCAAATCAGATGACAAGTGATCAATCATCAAGCATTGACATTGAGCTAT

ACTCAGAAGGAAGAGGAGAA 

GTTTTAGAGAGCTCAAATTATTTGATGCCGTGGGATACATGCCCATCCCCAAACATAAATATTGGGTCTTCTCTCAATAT

CAATATCAATGGTGGGACGA 

AAAGGGATAATAATAATAATAATATTGGGACATGGTCACACTTCTTATCATCAGAAGACTTACTCAATCTTCCAACATCT

ACTTCTTCATTTCCCAATTA 

TGGATCTATGAGTTACCCTCCATCAAAGGTGGATATAGCACTAGAGTGTGCAAGGATGCAGCATAGGTTTACCATGCCTC

CTTTGGAGGTGCAGCAGGAC 

TTCCCTCAAGTTGGCATTTCCGAGCTGAAGATGGCACAAGCCTCGGCTTCCAATATGTGCGGAGGAAGCAGAAATAATGA

AACAGATATCTTGCAGGAAA 

TTCTTTCAGTTGCTCATGCTTCCCAGGAATTAATAAATCAATCCAACTACTCATCATCACAGGCATTTGGTGCCAATGAA

AACAACTACGCTCCTCCTCA 

TGAAAGTGATTTCACTTTTATGGTTGGCACCAATTACAATCATGTGAATGATATGAACACCATGGGATTTGTTGACAATA

TAGCATGGGAAGACCCTAAC 

GCAAGATCAATAGAGATCGGGGATCTTGATGATGGATTCAAGACAGAGAGGATGGTAGAGAATTTAAGATGGGTTGGAAT

GTCCAGCAAAAATATGGAAA 

AGGGCTTTATGGAAGAGCAAAAGATTGTGCCAATTGAGCATATCTCAAACTTCCAAGCTAACAGGGAAGAAAATGAGGTG

CAAGTAGTATCTGAGCAGCA 

CAATAGCAACAAAGAACTCAATGATACTGACATTGATGATTTCTCAATGGGATTCATCAATACTGACGACCCCAATGAGA

ACTTCATAGATGAGGGTAAC 

ATTGACTATTCAAATTCTACAAACTTTGAGGTTGTTGAGGAAACAAAAGTCAGTCATGGAATGTTTGTCTCCACTCGCCA

AGTAGCTGATACATTCTTTC 

ATCAAATAGCTCCTTCACAAACCGTCAAAGTTCAACTCAATCCAGTACTGGCTGAAAATCAATCTATAGAGAATGCAGTA

GTAATGGTTAACCAAGGGCA 

CTCTTTCTTTAGAAAGTTTAGGGCTTATGTGATGGGGAAGCTGATCAAGCCATCAAACACAATAGCAAGTGCCCTTGTAT

TCATCTTTGCACTTTTGTTG 



GTGCATTGTGTTTGTTTGAAGGAGCAAGTAGGTGAAGATTTGAAACCAGACCCCAAATGCTTTGATGGTGCTAACACCAT

GAAGAAAATGAGACAATTAC 

CAGCTGAGAATAATATCATATGGAATGAACAAGAAAATTTTTGGTCTGTTGGTATTAAATGTGGGAAAGGATTTGGTGTG

GTCTTGAAGAAGATAGGCAT 

TTTCCTCACCATATCATAG 

 

>Glyma.12G186900 

ATGGAAGGGGTTTCGAGGGAGGCTCAGATGTCGATTGCTGCTTCTTCCATGTTTCCTGGATTCAGATTCTGCCCCACTGA

TGAGGAGTTGATTTCTTATT 

ACCTTAGGAAGAAGATGGATGGCCATCAAGAGAGTGTTCAAGTCATTTCTGAGGTTGAACTTTGTAAATACGAGCCTTGG

GATTTACCAGCCAAATCATT 

CATTCAATCAGATAACGAATGGTTCTTCTTCTCTCCCCGAGGAAGAAAGTACCCAAAAGGTTCACAAAGTAAAAGAGCAA

CTGAATGTGGATATTGGAAG 

GCAACTGGCAAAGAGCGTAATGTAAAGTCAGGTTCTAACGTTATAGGAACGAAGCGGACTTTGGTGTTCCACTTAGGGCG

TGCACCTAAAGGGGAGAGGA 

CCGAATGGATTATGCATGAGTACTGCATCAATGAAAAGTCTCAGGATTCTTTGGTCATTTGTCGCCTCAAGAAGAACACA

GAGTTCCGTTTGGGCGATTC 

TTCGAATAGAGCTTCATCAAGTCAAAGGCACCCCGTAGGATGTAGCTCCAAGAGGGACAGTTGCAGTTATGGTTCTCCTT

CAATGGAGCAAATTGATTCT 

GTGTCCGAACCGAATCAGAGACCGGTTAGTGAAGCTACTTTGGCAGTGTCTTCAGGCCAACCAAAGGAGAGATATGAAGA

GGATTGTTATGCTGAGATAC 

TAAAGGATGATATCATTAAATTAGATGAATCATCAATCTCGGTAGAGGGTCACACAAGACCACAGGATCCTATACAGATG

CATCCTTCACCACAAGGCAC 

ATCACAACGGAGAATAAGATTAAGGGTTGGGAATTCAAAGCATTCTCCTGCAGTAGTTCGTTTCCCTTGCACAATGCACT

CGTCAAAGAGTACCTTCTTC 

GCCAGAATAACCATTAGTTTGGTGGTATTTCCTTTCTTTGTCTTCACTTTGACAGTTCTATATTTTTTGTCTTTAGTGGG

TGGAAACAAACAAAAAGTTG 

AAAGAGAGAGAAACATCGAGCTGCAGTTCTGTTCTAGGGTTACACTTGTTTCCATTGCTGGTAAAGAATCTCCAATCTTC

CAACACTGCGTCACTCGCTT 

TGTTCCCAATTCAGTCCACAATTTACTTTTTCCACTTTCCCCTAACCTCCCACTCGGAACTCGTCGTTACCTATCGATAA

TGAATTTGGGGTTACCTCGC 

TCACATCCATCGTTCGAGTGGAAGCAGCAGCTTGTGGCCGATGTTGACTCTAACCCCAGCGTGTCGCAGAAGCAGCATCA

GATTTCCAAGGCTGGAGAAA 

CCGTTAAGGAGAAGATTATTTTAGTGCAAGAGAAGAATATTCGAAGACTGAATGAGCTAGTTCGGCATCTCCAGGAGCAA

CTGCAGCAGTGTAGAGGACG 

CAATGGAACTATAAATGGCACTGTAAGCCCTCTAGCTGAGCGGATTCTTGAGCTTGAGCGACAGCAAATTTTAGAGGATT

AA 

 

>Glyma.13G314600 

ATGATGGAAGGGGTTTCGAGGGAGGCTCAGATGTCGATTGCTGCTTCGTCCATGTTTCCTGGATTCAGATTCTGCCCTAC

CGATGAGGAGTTGATTTCTT 

ATTACCTGAGGAAGAAGTTGGAGGGTCATGAGGAGAGTGTTCAAGTCATTTCTGAGGTTGAGCTTTGTAAATACGAGCCT

TGGGATTTACCAGCCAAATC 

ATTCATTCAGTCAGACAACGAATGGTTCTTCTTCTCTCCCCGCGGAAGAAAGTACCCAAATGGTTCACAAAGTAAAAGAG



CAACTGAATGTGGATACTGG 

AAGGCAACTGGCAAAGAGCGAAATGTAAAGTCAGGTTCCAACATTATAGGAACGAAGCGGACTTTGGTGTTCCACTTAGG

GCGTGCACCTAAAGGGGAAA 

GGACTGAATGGATTATGCACGAGTACTGCATTAATGACAAATCTCAGGAATCTTTGGTCATTTGTCGCCTCAAGAGGAAC

ACAGAGTTCCGTTTGAGCGA 

TGCTTCGAATAGAGCTTCATCAAGTCAAAGGCATCCGGTGAATTCACATGAAAGTGGTTGTGCTATCTCAGGAGGTGGTA

TTGATCAAAGGGATGCTTGT 

GAGCAAGACAAAGAGGTTGGATGTAGCTCCAAGAGGGACAGTAGCAGTTATGGTTCTCCTTCAATGGAGCAAATTGATTC

TGTGTCCGAATCGAATCAGC 

GACCAGTTAACGAAGCTACTTTCACTGAATCTTCAGGTCAACCAAAGGAGGGGTATGAAGAGGATTGTTATGCAGAGATA

CTAAAGGATGATATCATCAA 

ATTAGATGAATCATCAGTCTTGGTAGAGAGTCACACAAGACCACAGGATCCTACACAGATGCAACCTGCACCACAAGGCA

CAGCACAACGGAGAATAAGA 

TTAAGGGTTGGGAATTCAAAGCATTCTCGTGCAGTAGTTCGTTTCCCAAGCACAATGCACTCATCAAAGAATACCTTCTT

TGCCAGAACAACCAACAGTT 

TGGTGGTATTAGCTTTCTTCGTTTTCACTTTGATGGTTCTATATTTTTTGTCCTTAGTGAGAGGACAAAAACAAGACAAG

TATTGTGGGGAATTTTCGGG 

TGTAAATCATGATTAG 

 

>Glyma.14G189300 

ATGGGTGCTGTTGTGGAGTGCTACCCGCCGCCTCGCACGGCGGTGCTGTCCCTCAACACGCTGCCGTTAGGGTTCCGTTT

CCGTCCCACCGATGAGGAGC 

TTATTGACTACTACCTGCGCTCGAAGATCAACGGAAATAGTGACGATGTTTGGGTTATTCGTGAGATTGATGTCTGCAAA

TGGGAGCCTTGGGACTTGCC 

TGATTTGTCAGTGGTACGGAACAAGGATCCAGAGTGGTTCTTCTTCTGTCCGCAGGACCGGAAGTATCCAAACGGGCACA

GGTTGAACCGAGCTACGAAT 

CATGGCTATTGGAAGGCGACGGGGAAGGATCGAAAGATTAAGTCTGGCTCCACCTTGATTGGAATGAAGAAGACTCTTGT

TTTCTATACCGGTCGTGCTC 

CCAAGGGGAAGAGGACCAATTGGGTTATGCATGAGTACAGGCCTACCTTGAAGGAGCTTGAAGGAACCAATCCTGGACAG

AATCCATATGTCCTTTGTCG 

ATTATTTAAGAAACAAGATGAGAGTCTTGAAGCTTCAAACGGTGATGATGTGGAGCGGACTGCTTCAACTCCTACAACTG

CCAATTACTGTCCCGACGAA 

ATACAATCTGATTCAGCTCTGGTTCCAGCATCTTCCTCACAGGTTACTGAAGATGATAAGCCTCTACCAGTTATTTCCGA

GAACTCCGAGGAAGCAATAT 

CCAACATTATAACCCCTGGTGATATTCATAGTGACGAATGTGATGCTCCTGATGCACAATATCAAATTGTTGAACCAGTT

GCAGAGGAGGATCAGCTGTT 

GAGCGTGGACATATTTTATGACCCAACAAATCAGCAATTAGACGACAAATTGTTCTCCCCTGTCCATGCACATTTCCCAG

CAGATTTTTATTATCAAGCT 

AACAATCAATCAGAACTTCAGTATGGTACAAGTGAGAATATTTCAGAATTTTTTGACTCTGTTGTTAATTGGGATTCATT

CTCTTATGCTACCAGCAGTC 

TAGATCTGGGCTCATCCTTCCTTAATCCTAAGGACAATGGATCAGGCAGTGACTCAGATGTGGAAATGGCCAATATGCTG

CATCTGCAAGCATTACATGA 

TTATCCTAAGGAGGCAGTTGAGGAGAAGTTCAATGTAGGATTATTTCAGAACAATCCCCAGATGGCTTTCTCAAATGATG

GTCCTATGGGCCAAGTGCAC 



AATGTGGCCAACTATTGTGAGCAACCAAGAAACTTTGATGCATTTGTTAATGGTGATACTGGAATCAGAATAAGGACTCG

TCATGGAAGAAATGAACAGC 

CAAACATGAACATGATGATACAATCACAAGGTATTGCACCAAGGAGAATACGATTGGGAGTTGTTAGGCGTCCGCTTGGT

TCTCAGGAGACAGCAAAAGA 

TGGGAGTTGTGCTTGTGCCCCAGAAGACCATAACTCAAAAACCATCATTAGTGCGGAGAAGAAAGCTTCAGAAAACCATG

CTGCTGATGAGAGTTCCACT 

GTTTCTGATGAGAGTTCCACTGTTACTGATGATTCTGATGAACCAGAGGAGGCATCTCCCAAGTCAACTGACCCGAGAAA

GATAAGTCAGCAACATGTTG 

CAACTGCAGAATCCATCTCGGGGTCGAAAGACCTTCTAGTGAGCAGAAGGGGCTGCTACACCTCAAAGGTTTCCTCTAAT

TGCGCCATGTGGTCTTATGT 

TCTTGCAGTTTCTGCAACTGTATTGGTCTCAGCAATACTCCTTGTTAATATATGGGCATATGTCAGATCTTAA 

 

>Glyma.14G210000 

ATGGCACCTGTTTTGCCTCCCGGTTTCAGATTCCACCCTACAGACGAAGAACTTGTTGCTTACTACCTTAAAAGAAAGAT

TAATGGACGAAAGATTGAGT 

TGGAGATCATACCTGAAGTTGATCTCTATAAGTGTGAACCGTGGGACTTGCCAGGGAAATCATTGTTGCCGGGAAAGGAT

TTGGAGTGGTATTTCTTTAG 

CCCTCGAGACAGGAAGTACCCAAATGGATCAAGAACAAACCGTGCAACTAAATCTGGATACTGGAAGGCCACAGGGAAGG

ATAGAAAAGTAAATTCCCAG 

GCTCGAGCTGTAGGTATGAAGAAAACCCTAGTTTATTATCGAGGAAGAGCACCCCATGGCTCTCGTACAAATTGGGTTAT

GCATGAATATCGTCTTGATG 

AGAGAGAATGCGAAACCAATTCAGGCTTGCAGGATGCATATGCTCTTTGCCGTGTGGTCAAGAAGACTGCAGTGATTCCT

CCAAAAGTTGGGGGGCACTA 

TGTTAATGTTCCCAATGCGAACAAGATTACAAGCGATCAATCATCAAGCATTGAACTATACTCTGAAGGAAGGCACGAAG

ATTTAGATAGCTCAAACTAT 

TTGATGTCCATGGATATTTGCTCACCCTGCAACATGGGAAATGATCAGACTTCTCTCACAATCAATAGTGGGATGACAAG

GGATCTTGAGAAATGGTCAC 

ACTTCTCATCACAAGACCCATTATTTAGTCTTCCAACTTCTTCATCATTTTCCAATTTTGGAGCCATAGCGTACCCTCCA

TCCAAGGTGGATATAGCACT 

AGAGTGTGCAAGGATGCAGCATAGGTTTGTTATGCCTCCTTTGGAGGTGGATGACTTCCCTCAAGTTGGAGTCTCAGAGC

TGAAAATGGCACAAGCCTCC 

GGTTCCATGCAAGGAAGCTGCAGAACTGAAACAGATATCTTGCAGGAAATTCTTTCAGTTGCTCAAGTTTCTCAGGAATT

AATAAACCAATCTAGCTACT 

CACAAGATTGGGGTGGCAATGATAATTATGCTCCTCGTGAAGATGATTTTACCTTCATGGTTGGCACTAATTACAATCAT

TCAAATGAAATGAGCTCAAT 

GAGATATGTTGACAAGACATGGGAAGATGCAATAAACACAAGGACAATAGAGATCGGAGATGTGGATGAAGAATTTAAGG

AAGAGAGGATGGTAGAGAAT 

TTAAGATGGGTTGGAATGTCAAGTGAAGATTTAGAAAAGATGCAAGAACAAAAGATAGTCCCAATAGAGGATATTTCAAG

CTTCCAAACAAACAGGGAAG 

AAAATGAGGTGCAAGAATCTGAGCAACAAAACAACAAGGAACACAATGACACTGAAATCAACGATTTCTCATTGGGCTTC

ATCAATGACGATGACCCTAA 

CAAGAACTTCATAGAAGATGGTAACATGGACGATTATTCAAGTTCTCCTAGCTTTGAGGTCGTTGAGGAAATAAAGGTCA

ATCATGGAATGCTTGTTTCG 

ACTCGTCAAGTAGTGGAGACATTCTTTCACCAAATAGTTCCTTCACAAACTGTTCAAGTTCACCTCATCAATTCAGTGAT



GGCACACAATCATTATGTGG 

AGAATGCAGAGGCAATGCTAATGATAATGGAGAACCAAGGGTCTTTATTAAGGAATAAGGTTAAGGCCTATGTGATGGGG

AAGCTTATAAAGCCTTCCAA 

GACAATAGCAAGTGCAATTGTATTCATCTTTGCATTTGTGTTGATGCATTGTGTTTATTTGAAGGAAGAAGTGGAAATTT

GGAATGAGTCAAATAATGAG 

GTTTGGTTTGTTGGTGTCAAAAGTCATGATGAGAAAGGACTGAGTGCGATCTTGAAGAAAATAGGCATTTTTCTCACCAT

ATCTTTGGCTCTTTGTACCA 

TGTGGGCTAACCAGAATATGATAGTTAACCCTTGA 

 

>Glyma.16G016400 

ATGGAGAACATAATTTCCATATGTGATCACATGCCTGTAGGATTCAGATTCCGTCCCACAGATGAAGAGCTTGTCGACTA

TTACCTCAAACACAAGCTTC 

TGGCTGATGATTTCCCTGTCCACATCATCCCTGAAATCGACCTTTGCAAGGTGGAACCTTGGGACGTACCAGGAAGATCA

GTGATCAAATCCGATGACCC 

AGAATGGTTTTTCTTCAGTCCTGTGGATTACAAGTACTTGAAGAGTAAAAGGTTTAACAGGACAACCAAGCGTGGCTTCT

GGAAAGCCACTGGGAATGAC 

CGGAAAATAAGGATACCGGGCACCAGCAATGTCATTGGGACTAAGAAGACTCTTGTTTTCCACCAAGGCCGTGTTCCCCG

TGGTGCCAAGACCAACTGGG 

TTATTCATGAATACCATGCTGTTACCTCCCATGAAAGCCAGAGGGCTTTTGTTTTGTGCCGCTTGATGAAGAAAGCTGAG

AAAAAAAATGAAGGGGGAAT 

TGAGGCACCGTCTTTTGATGAAGGGGAGCCCAGTATACACATGGTTTCTGACTATGGAAATCCGGCAAGAGCAGAAGGCA

TTGCATCTGTAGATATTATT 

CCTGGAGTAGATATGGATGAAATCTTTCGGGCAGTGGATCAAGCTGAGAAATTCTCCCCCCCAGTACAACAGTCTCCAAC

TGGCATTGGGCTGGAAGATT 

TTTTCCCAAACTCTCCATTGTTCAATGCCCGTTTTGGAAGTGAAAACATCAATATGCAAACTTCACTTGAAGTTACGGAT

GACGAAGATGAGTTCATACC 

CTAG 

 

>Glyma.18G043900  

ATGAATATGGCTCCTGTTTCATTGCCTCCTGGGTTTAGGTTCCACCCCACCGACGAGGAACTCGTTTCTTATTACCTCAA

AAGAAAGATAAATGGTCGTA 

AGATTGAGTTAGAGATCATCCATGAAGTTGATCTTTATAAGTGTGAACCATGGGACTTGCCAGGGAAGTCATTGTTACCG

GGTAAAGATTTGGAGTGGTA 

TTTCTTCAGCCCTAGAGATAGGAAGTACCCAAATGGATCAAGGACCAATCGTGCAACCAAATCTGGGTATTGGAAGGCCA

CAGGGAAGGACCGTAAGGTG 

AACTCTGAGAGCCGTGCAATAGGGATGAAGAAAACCCTAGTTTACTATAGAGGTAGGGCACCACATGGATGTCGCACAGG

TTGGGTTATGCATGAGTATC 

GTCTTGATGAGACTCAGTGCGAAACTAATTCAGGCTTGCAGGATGCATATGCTCTTTGCCGTGTGTGCAAGAAGACTGCA

GTGATTCCCCCAAAGGTTGG 

AGATCAGCACTATGTTAATGTTCCTAGCCATGTAAATCAGATTACAAGTGATCAATCATCAAGCATTGACATTGAGATAT

ACTCAGAAGGAAGAGGTGAA 

GTTTTAGAGAGCTCAAATTATTTGATGCCGTGGGATACATGCCCATCCCCAAACATAAATATTGGGTCTGCTCTCAATAT

CAATATCAATGGTGGGACAA 

GGGATAATAACATTGGGACATGGTCACACTTCTTAGCAGAAGACTTACCCAATCTTCCAACATCTGCTTCTTCATTTCCC



AATTATGGATCTATGAGTTA 

CCCTCCATCAAAGGTGGATATAGCACTAGAGTGTGCAAGGATGCAACATAGGTTTACCATGCCTCCTTTGGAGGTGCAGG

ACTTCCCTCAAGTTGGCATT 

TCCGAGCTGAAGATGGCACAAGCCTCGGGTTCCAATATGTGTGGAGGAAGCAGAAATAATGAAACAGATATCTTGCAGGA

AATTCTTTCAGTTGCTCATG 

CTTCCCATGAGTTAATAAATCAGTCCAACTACTCATCACATTCACAGGCATTGGGTGCCAATGAAAATAACTATGCTGCA

CCTCATGAAAGTGATTTTAC 

TTTTATGGTTGGCAACAATTACAATCGTGTGAATGATATGAACACCATGGGATTTGTTGACAAAGCATGGGAAGACCCTA

ACGCAAGATCAATAGAGATC 

GGGGATCTTGATGATGGATTCAAGACAGAGAGGATGGTGGAGAACTTAAGATGGGTTGGAATGTCCAGCAAAAATATGGA

AAAGGGCTTTATGGAGGAGC 

AAAAGATTGTGCCGATTGAGCATATCTCAAACTTCCAAACTAACAGGGAAGAAAACGAGGTGCAAGTAGGATCTCAGCAA

CACAATAACAACAAAGAACT 

CAATGACACTGACATTGACGATTTCTCAATGGGGTTCATCAATGGTGACGACCACAATGAGAACTTCATAGATGAGGGTA

ACATTAATTATTCAAATTCT 

ACAAACTTTGAGGTTGTTGAGGAAACAAAAGTCAGTCATGGAATGTTTGTCTCCACTCGCCAAGTAGCTGACACATTCTT

TCATCAAATAGCTCCTTCAC 

AAACCGTGAAAGTTCAACTCAATCCATTAATGGCTGAAGATCAATCTATAGAGAATGCAGTAATGGTTAACCAAGGGCCC

CCTTTCTTTAGAAAGTTCAA 

GGCCTATGTGATGGGGAAGCTGACAAAGTCATCAAACACAATAGCAAGTGCCCTTGTGTTCCTCTTTGCACTTTTGTTGA

TGCATTGTGTGTTTTTGAAG 

GAACAAGTGGAAGATTTGAAATCGGACCCCAAATGCTTTGATGGTGCTAACTCCATGAAGAAAATTATGAGACAACCAGC

TGAGAACATCATATGGAATG 

AACAAGAAAATTTTTGGTCTGTTGGTATTAAATGCGGGAAAGGATTTAGTGTGGTCTTGAAGAAGATAGGCATTTTCCTC

ACCATATCATTGGCTCTTTG 

TACCATGTGGGCTAACCATGTTATAGTTGACTCTTAG 

 

>Glyma.20G172100 

ATGGGTGAGGCTTCGGGAGCTGGTTCCGCTGATTGTTTCAGCCAGATGATGTCGTCGATGCCGGGTTTTCGCTTCCATCC

CACGGATGAGGAGTTGGTGA 

TGTACTATCTGAAGCGGAAGATTTGTGGGAAGAGGCTGAAGCTCGACGTGATTCATGAAACCGATGTGTATAAGTGGGAT

CCCGAGGATTTGCCTGGGCA 

ATCTATATTGAAAACGGGAGATAGGCAATGGTTCTTTTTCTGTCACAGAGATAGGAAATATCCTAATGGTGGAAGGTCTA

ACCGAGCAACCAGACGTGGG 

TATTGGAAAGCAACAGGAAAGGATCGTAACGTGATATGCAATTCTAGGTCAGTTGGAGTGAAAAAGACCCTGGTTTTCTA

CGCAGGCAGAGCTCCTAGTG 

GTGAGCGGACTGATTGGGTTATGCATGAATACACCTTGGATGAAGAGGAGCTTAAGAGATGCCAGGGTGTTAAGGACTAT

TATGCACTTTACAAGGTTTA 

CAAGAAAAGTGGACCTGGTCCTAAAAATGGTGAACAGTATGGTGCACCATTTAATGAAGAAGAGTGGGCAGATGATGACA

TAGTAGATTTTAATATTAAC 

TCAGCTGATCAGGAGGCTCCAAATGATGTTGCTGATAATGTTAATGTACCACTGCCTTTTCTTGATGATGAAATCAATAA

CATCATTAGGGAAATTTTGG 

ATGATGAGCTTGTCCTAGATCAGCAGCATGTGAATGGCTATCCTGACTTTCCTCAGGTTGTTAGTGAAGAAACACAAAGT

ACTGTTGTGGATCAGTTCTC 



TGAGGATGTGATGCTCCCTGAACCAGTCAGAATCTCACATCCTAGCTGCCAATTTTTTGATGCACAGCCTAGCTTTGACT

TCAATCGGCCAGTTACTTCT 

CATCTGCATGTTTCTGAAACATCTGAGGTCACTTCTGCTTCCAACATTAAAACAAAGGAGCTTGACTTTAATGAGGATGG

CTTCTTGGAAATTAATGATC 

TCATTGATACTGAACCTACATTGTCAAATGTTGAAAATTCTGTGGAGTACCAGCATTTTGAAGATGGGTTAAGTGAACTT

GATTTGTTCCAAGATGCACA 

GATGTTTCTTCGTGACTTGGGGCCAATTATTCATGAAACAGATTCACATGCATATACAAATGCCCTTGTCAGCAGCAATA

TTGAATGTCAAAGTTACCAA 

TTGCTGCCAAATCCAGAGGATGCCAATCAAACTGTTGGTGAATTCTGGATGCATGGTGAAAGTAATCAGCTATCATCCCC

AGGTGTTGTATATGAATCTG 

TTGGCTTTCCTACGGAAGGCAATAACAATCAAAGTAGCACTGTGGAAGATGTTGCTACAAGTAGCTTGTCCTCTGCTCTC

TGGGCCTTTGTTGAGTCAAT 

ACCTACTACTCCTGCATCAGCTGCTGAAAGTGCATTGGTGAACCGAGCTTTGAATCGAATGTCTAGCTTCAGCAGGTTGA

AGATCAAGCACACCAACATT 

GCTGCATCAGGTAAAGACACTGGAACTATGAAGAGAGCTGGCAGAAAGGGACTTCCATTCCTTTTCTTCTCTATTCTTAT

TGCTTTATGTGCTTTTTGTT 

GGGTTTTTGTTGGAAACTTAAGACTAGTAGGTAGAAGTATTTCTCCTTGA 

>Glyma.20G192300 

ATGGCACGGATGGGCCCAGGGTTCCGATTCCACCCCACCGACGAAGAGCTGGTGGTGTTCTACCTGAAGCGCAAGATGAC

CGGAAACCTCTCCCGCTACG 

ACCACATCGCCGTTGTCGACGTCTACAAGCTCGAGCCCTGGGACCTTCCCCCTCTGTCGAAGCTGAAGACGAAGGACTTG

GAATGGTACTTCTTCAGCGC 

GCTGGACCGCAAGTACGGAAACGGGTCGAGGACGAACCGCGCCACCGATAGGGGCTACTGGAAGACCACCGGAAAAGACC

GCCCCGTCACCCACGGCGAC 

CGCACCGTCGGAATGAAGAAGACGCTCGTTTACCACAGCGGCCGGGCCCCACACGGGCGCCGCACCAATTGGGTCATGCA

CGAGTACAAGATGCTCGACG 

AGGAATTGGCACGTGCCGGCACAGTGCCGGATGTGTTTGTGGTGTGTAGGATTTTCGAGAAGAGTGGTTCTGGGCCGAAG

AATGGGGCAAAATATGGTGC 

TCCCTTAGATGAGAAGGAGTGGGATGTTGAGGATGAGCAGGAGGAGGAGGAGGAGGAGAATGAGCAGAAGGACGTGGCTC

CCTTGCTGGTTCCTCATAAC 

GCGGTGGCTCCTCCTCCTCCCTTGTCGGTAGTTGCTGATAATGCGGAGGCTCATCCTCCTTTGACGGCAACTGTTGATAA

TAAATATATGGTGGCTCCTC 

CTCCTTCCTTTCAGGCTAATTTTGATGATGAGGTTTTCAATGCTGGGGCCTATGTTGAAACCAACGACCTTGACATGGAG

CTTAATTGGAATGATATAAT 

TGGGAGTGATACTTTTCCATCACTGAACTTTCATCATGGGGAGTGTAGTAGCCATGCTGAGTATTCCAAAGTATTCATCA

AGGATCAGGAGCCATCAGCA 

GGCACTTTTGGAATTTCTCGGCCTGAAAATGACTGGCCTCTTGATATGACTGAGCAACATGGCGTGGATACAAATTCAGT

GAACAACAGAGACAATGGTG 

AGCTGATCAATATTGGCAATCATCTGAATTTTAATGATGCATCAAATGATATGAATCTGGATCTGTTCTGGGATGCCAAC

GAGAATCTTCCGACTGATGG 

ATCATTCTTGGAATACAATGATATTGCAATTGGGAATGGGAGTAGATCTACTGAGGCTGATCCTCCTGCGAATGACATTC

TAGACGAGTATCTTACACTC 

CCTGATGATGATATTTACAAGTATATATCTTTTGATTCTCCTCAGATTCAAGAGAGTGAAAATTTTATTCCCAACCAAGG

ATCACCTTTCACTCGGCAGA 



ATGTGGAGGGAGAAACTGCTGATAAAGCTGTGGTTAGTAATCATAATTCTGAATCACAAACCAGAAATGAGGCTTCTTCA

GTGCAGAATACACATGAGGC 

AAAGTTTGCACCAGGAAGTACAAATCCACTTGTTAAGCAGGCCTATGGTTGGTTAGCCGGCATCCCTGCTGCGCCTGCAC

ATGCTATGGAGTTTCCTGCT 

AAGGAGATTGCTCTTGGGCTTCATCCTGTAGCTCAGTCTTCCCATCCAGCTCATATAACTACAGGTATGATCAGCATAAC

AGACATTACTTTAAGAGGCA 

ATGCGATGGATTGGACGATGGGCAAAAATGGAGGGTTTAGCACTGTAATATCCACTGGGTTTTGTCAACCGGATGTTAAT

TCGGATGCTTTGATACCTGT 

TTCTGGCAAGACTGCATTTGTGTTGTCGCATGGCTGGATTTTCCTGACTGGTTTCTCTGTTCTTATTCTTTCACTGAGTT

GCAAGATCGGAAGCATCATG 

TATACTGGTAAATGA 

 

 

>LOC_Os02g57650 

ATGAGCCAATCGCCGCCGGACTCCTCCTCCGCGGCGGCGGTGCCCCTGGCGCCGGGGTTTCGCTTCCACCCCACCGACGA

GGAGCTCGTCTCCTACTACC 

TCCGCCGCCGCATCCTCGGCCGCCGCCTCCGGATCGACGCCATCGCCGAGGTCGACCTCTACCGCCTCGAGCCGTGGGAC

CTCCCCTCCCTCTCCCGCAT 

CCGGAGCCGCGACGCGCAGTGGTACTTCTTCGCCCGCCTCGACCGCAAGGTCACCGGCGCCGGGGCCGGCGGCCGCGGCG

GCCCCGGGAACAGGACCAAC 

CGCGCCACGCCGCGCGGCTACTGGAAGACCACCGGGAAGGACCGCGATGTCCACCACCGCGGCAAGCTCGTCGGGATGAA

GAAGACGCTCGTCTTCCACT 

CCGGTAGGGCGCCCAAGGGCCAGAGGACCAACTGGGTCATGCACGAGTACCGCCTCCTCGACGCCGACGGCACCCAGGAT

CTGCATGTGGTGTGTAGAAT 

CTTCCAGAAAAATGGATCTGGGCCACAAAATGGTGCACAGTACGGTGCGCCATACTTGGAGGAAGATTGGGAAGAGGAGG

ATGATGCAATTGAGAACATG 

CCTGCCAGTGGCGCTTTCGCTGAAATGGCTGCAGTCACAGATACTGCAGATGAGTCGACTGAGGAAGATGGGAATTTCTC

CCTTAAAACTAATGATGAGC 

CTTTACAAACCCAAGAATACCAGCCAGAGATAACTCCTGTGAAAGCTCAAGGTTCAAATGAGGAGACCAATGGCGGTGGT

TACAGTTGTGATGTTTTTTC 

TCTGGATGAGATTTTGCAGGAACCTGAAAATGTCTGCAAAAATGAAGAGCAGAATGCCATTGATGACAAGTTCACTATCG

CAGAGTTATCTGGATACCCA 

AGGCAAGATGATGGCTATGTAGGCGAGAATGGTCCTGTGAATTGGATTGACCCTTCAAATGGTGATAATACAAACTGGCC

TTTGAGAGCATATAGTACTC 

AGAACCATGTCAATGGAACACTTAGCGCTGATGGTTTCTTTGACACGGTGAATGGTACCAACTCATATTCAGGTCCTTCA

GATAACCAGAACCTGTATTT 

GCAAGATGATGGCTTGACTTCTTCTCATCAAGTGGGCGATAACATGCCATTTTATGACGCATCATCTAATCACAAATGGG

TAGATGGAAAGGATGATTAT 

TTGAATTTGAATGACCTCCTCTACCCGCCAGCAGAAAATCAACCCCTGTTTGATGCTGGGGATGACCTGATGGCTTACTT

CGATGCCACGGAGGATGATT 

TCAAATTTGATATTATGGGCACAGAAGATTCTAATTCTCAACTTCCAGACATGTCGAACTTTGTCCAAAAGGATGATAAC

AACAATAAGTTTACATTAGA 

TGGGATCTCTAATACCGCTTTGTATGGTGCTTCTTCATCTGGATCCCATGGCAATATGTATCCAGACACTGCAGTACCAG

ATATGCCGATGGATGACACT 



GTTGACAAAAGTTTCGGAAAGCGCCTTGCCAGCATGCTGGGTTCAATTCCAGCTCCACCCGCAATGGCTTCAGAGTTCCC

GCCGAGCACAGGAAAATCTG 

TTGTCCCACTTAGTGCTGTCAACCCGAGTAGCTCTATCCGTGTCACTGCAGGCATTATCCAACTCGGTGGTATCACTTTT

ACTGGTAGCACCGAGCACCT 

GCAGAAGAATGGAGATTTCAATTTGCTCCTCTCTTTCACTGTCGAGGGCGACGTCTCAACCAAATCCATTGGTTTTGAAC

CGGATACGCAGATGAGCACC 

ACGCCAATGGTGTTGCGCAGCGGCATGTATCTTTTCTTCGTATCGGCGATGATTCTCATGTTGAGCTACAAAGTTGGGCT

GTGTATCTACAGCAGGTAA 

 

>LOC_Os03g02800 

ATGGCGCCCGTGAGTTTGCCTCCAGGTTTCAGGTTCCACCCCACCGATGAAGAACTAATCATCTACTACCTTAAGCGGAA

GATCAACGGAAGACAGATAG 

AACTCGAAATCATTCCAGAGGTTGATCTTTACAAGTGTGAGCCTTGGGATCTGCCTGAAAAATCCTTTCTTCCGAGTAAA

GATCTCGAATGGTACTTCTT 

CAGCCCTAGAGACCGCAAGTACCCAAATGGATCAAGGACGAACCGTGCAACAAAAGCCGGATACTGGAAGGCAACTGGGA

AAGATCGAAAAGTGAACTCA 

CAGAGGCGTGCAGTTGGTATGAAGAAGACTCTTGTGTACTACCGTGGTCGAGCTCCACATGGTTCTCGCACCGATTGGGT

CATGCACGAGTACCGCCTCG 

ATGAGAGGGAATGCGAGACTGACACTGGCTTACAGGATGCATATGCTTTATGCCGGGTGTTCAAGAAGACAGCGCCCGGG

CCAAAGATCATAGAGCATTA 

TGGTGTGGTGCACCACCATGTCGAGCAACCTCAATGGATGACGAGCAGTATCGATCGCTCCCCAACGTTGGACGTGTCGT

GTGATGGAAGAGGTGATGAC 

TTTGAGAGCAGCAGCTTCTCTTTCCCAACAGAGACGCCAATGGACTCCATGCACGGTGGGTTTGGAATGCAGATGAGTGC

ACCTCACGAGGATGGCAAAT 

GGATGCAGTTTCTGAGTGAAGATGCCTTCAACGCCACCAATCCATTCTTGACGAACCCAGTTTCTGCCAACTTCTCATGC

CTTCCATCCAAGGTGGATGT 

TGCACTGGAATGTGCGAGGCTGCAGCACAGGCTCACCTTGCCTCCCTTGGAGGTGGAGGATTTCCCACAGGACGTCAGCC

TTGACACGAAGATTGGCATA 

CTTCGCAGTAACCCCAACGAAGTTGACATTCTCCAAGAATTCCTGTCAGTTGCGACTGCCTCTCAGGAGCTAATTAATGG

CTCCACCAGTAGCTACCCTG 

AAATGTGGTTAGGAGCTAGCACAAGCAGTGCTAGCTACGTCAATGAACTGTCCTCTCTAGTTGAGATGGGCGGCGTTGGC

ACTTCTAACCACCACGAATC 

CGCAAGGCTACAGGTCGAGATCGCTGACATGGAGGTGTTCAAGGACGAGAAGAAGCGGGTGGAGAACCTTAGAGGAGTCA

AGTTGGTGAACAATGACCTT 

GGGGAGATTGTTGTAGAAGGAGATGAAAGCAATCCAACAGAAGACATCATCGCGCAGTACCCTATAAAAGTCACTGCAGA

TAATTCAGGAGAAGCCGGTC 

ATCGCATGACCGATCCCACTGACGTAGGCGGCATCGACACTGCCCCGATCTTCTCGCAATCTCAACCTGACGACTTTGCT

GCTGGTTTCGACGACGTCAA 

CCCTAATGCATCTTTCGATCTGTACGAGAAGGTTGACGTCAACCACAGGCTATTCGTTTCAAGGGTCGCTGCGGCGAAGA

CATTCTTCCACCGCATTGAG 

CCATCGAAGAAGGTCAGCTTCCACTCGAACCCGGCAGCAACCGCCGTCAGTAAGGCGACCGAGAAGTTCCATTTCCCCGT

TACGACCAAAGTTAGTGGTA 

GGGTTTCCATTTTTAGCAAGTTCAAGGCACTCATAAGGGACAAGTTCTTGATGATGAGGCCATCACATTCATACCAAAGG

TTGGGCAGCAAAGAAACCAC 



AGTGAATGAGCTGCTGCAGATTGTGTCACTCCTTTTAGCACCGAAGCAAATCAATGGCTGCCCTACTGAGCAAGAGCTGG

TCAAGAAGAAGGCGAAAGAA 

GTGATGAAGCCGGGATGGGGTCGTGAAGGGAGCAACAAATTGTGGCTTCCGCTCTCCAAAGGGAAGGGCATTTCCAGCAT

GTTTTTGAGTGGGAAATGGA 

CGTTTCTAACCTCCGCGTTGGCCATCAGCACTCCAGCTGAGTGCGATCACTAA 

>LOC_Os08g06140 

ATGACGGTGATGGAGCTCAAGAAGCTGCCGCTCGGGTTCAGGTTCCACCCCACCGACGAGGAGCTCGTCAGGCACTACCT

CAAGGGGAAGATCACGGGGC 

AGATCAGGAGCGAGGCCGATGTCATCCCCGAGATCGATGTCTGCAAGTGCGAGCCGTGGGATCTCCCTGATAAGTCTCTG

ATCCGCTCCGATGATCCGGA 

GTGGTTCTTCTTCGCGCCGAAGGATAGGAAGTATCCCAATGGGAGCAGGTCGAACAGGGCGACGGAGGCCGGGTACTGGA

AGGCCACCGGGAAGGACAGG 

GTGATCAGGTCCAAGGGTGACAAGAAGAAGCAGCAAGTAATTGGCATGAAGAAGACGCTCGTGTTCCACCGGGGGCGTGC

GCCGAAGGGTGAGCGGACTG 

GGTGGATCATGCATGAGTACCGCACCACCGAGCCGGAGTTTGAGTCCGGTGAGCAGGGAGGTTACGTTCTCTACCGGCTG

TTCCGAAAGCAAGAGGAGAA 

AATTGAGCGACCCAGTCCGGATGAAGTGGATAGAAGTGGATACTCACCCACTCCTTCTCGTTCAACTCCTGATAACATGG

AACCAATTGAAGACGGAAAT 

ACACCATTAAACAGGGAATCTCCAGAATCTGCTCTGCATGAAAGCCCAATTGATTTGCCTGCTCTAACTGAGGCTCAAGC

TGCGCCAATTACAAGGTGGC 

TTGCAGACAGAACTGATAACGCGACAACAAATGAAGTAAACATCTCTCACATGCCTCATCATGGGCTTGATGGAGGAGCT

AAGCAGGCTAGCCCTTCAGC 

TGGTGCTTTCCCTCAGCTGATTGGTTCACAACAGAATATCCATGATAATAATGAATTAGCCACAGTTTCTGCACCCATGC

TACCACATGAAGACTTCAAT 

AATTTCCCTCTAGGAGCCATTGGTAATTTTGATGGCAATATGAATCCTCGAGATCCAGTGGAGGAGTTCTTGAATCAAAC

CATTGCTGATCCAGATGAGC 

ATTCATCAACAACATCAAAGGCTCAGTATGATTCGGACACTGGAATCATACCAACTGAGTTTGAGAACCATGGGGTGATG

CAGGGTGAATTCATGGATGA 

TCTGAGTGGGTTGGAAAATTTAGATTTCTGGCCAGATGACCGAAATCCCCAGTTGAGTGCACTGTATGAGGACACACCAT

TGCTGCCTTATGATAGCACC 

GACCAGGATGTGCTCTCCATGGACTCTGGTGCTGAATCCTTGCAAGATCTATTCAACAGCATGGACGATTCAAACGCGAG

GAATAATGTATGGGGCAACG 

AACCATTCCTCCAGGGGACTGGATTTCCCATGTCTTGGCCGTTACAGCCGAACTCCGCATTTCCAAACCAGGGCACTGCA

AATAGGAGGCTCATGCTACA 

GCTATCAGAATCATTATCTCCTGATTTTGATGTGAGCATGACTAGAGATGAGTGTGAAGATGAGGAACCAGGTATTGTTG

TAACTTCGAAGTATGTGAAT 

GAAGCTCCTGAGGAGTCAACTGCAGAAAAGGATATGCCTTCTGATGGAGATGATGCTGAGCCAACGGGTATTACTATCCT

GAGGCGACGCCATGCTCCAA 

CTGCAAGTTCGTTTTCTGATGGAGATGATGCTGAGTCAACGGGTATTACCATCCTAAGACAGCACCAAGCTCCAAATGCA

AGCTTGCTTTCTGATGGAGA 

TGATGCTGAGTCAACGGGTATCACTATCCTAAGACGACGCCAAGCTCCAACTGCTAGCTCAGCTAGTTCATTTACTCAAC

AGGGTGCTGCAGTGCAAAGG 

GTGCGGCTACAATCAAACCTTGATGCAGCACCGTGTTCTAGCGTTGATGGTTCATCAAGTTGCATCATAAATGAAGGTGA

AAGTGAACGCACCATGGAGA 



AACCTGAGATTGAAGAGAATGCAGGAAGTACCTTGGCTGAAGGTGGGACTTGCCATGAGGATGACCAGAAGGAGCATGAT

GCTTCAGCAGCAAATGCTAA 

ATCTGTTCTGAGGCTGCGGAAGACAGCAGAGGGAAGCGACAAGGAGAACAAGCAGGAGGAAGAGGAGGGTGTTCTTGCTT

CACATGTGAGAGCACCAGGG 

AATAAGAGGGGATTCCCATCGTACATCATTTGGCTGGTTCTCTCTGTGGCTCTGGTCCTGCTTATCTCCCTTGGGATTTA

TGGATGGGTGTAA 

 

>LOC_Os08g44820 

ATGAGCCACCCCTCGTCGTCGTCCTCCTCCGCTCCCCCGGCGGCGGCCGAGGCCACCTCCCTCGCACCGGGATTCCGGTT

CCACCCGACGGATGAGGAGC 

TGGTGTCCTACTACCTGAAGCGGAAGGTCCATGGGCGGCCGCTCAAGGTGGACGCCATCGCGGAGGTGGACCTGTACAAG

GTGGAGCCATGGGACCTCCC 

CGCCCGCTCCCGCCTCCGCAGCCGCGACTCCCAGTGGTACTTCTTCAGCCGCCTCGACCGCAAGCACGCCAACCGCGCCC

GCACCAACCGCGCCACCGCC 

GGCGGCTACTGGAAGACCACCGGCAAGGACAGGGAGGTCCGCAACGGCCCCACCACCGTCGGCATGAAGAAGACCCTCGT

CTTCCACGCCGGCCGCGCCC 

CCAAGGGCGAGCGCACCAACTGGGTCATGCACGAGTACCGCCTCGACGGCCAAACCACCATCCCACCACAGGATTCATTC

GTCGTGTGCCGTATCTTCCA 

GAAAGCCGGCCCAGGTCCACAGAACGGGGCTCAGTACGGAGCTCCTTTTGTTGAGGAGGAGTGGGAGGAGGATGACGAGG

ATGTTGGTTTGCTACCGGTG 

GAGGAGAAGGACAACTCTGATGACCAGGAAAAGGAAATTTCTGGTGCTATGGAGAAGGGCTATCTCCAGATGAGTGACCT

CGTTCAGAACTTGGTTGATC 

AAAATGAGAATGGTACCATTGCCTTGCCAGTTTCTGACAATTCAAACAACAGCAACCATTCTGAAGACGTGGATGGAAAT

TCAGGGGACATTTTAAGTGA 

CCAAAACCTTGGGTCTAACTTTCTTCACCATGTTGAGCCTGTGGAGCAAAATGGCCTAGTGCTTAATGAAAATATGTTTT

CTAGTGCCAATGCTGGAGAC 

CTTTTTAATATATCTAGCCCCAATGATGGATTCCTAGAACTGAAGGATTTTGCAGATATTGCAGATTTGGAGAATCCTTT

AGCCAATGAATCCACCATCT 

GGCCTTCTGATGGTTGGCCCTGGAAATCAACTGATTCCATGGAGGCTGTGAATGGGGCTAGCAATGAATTTTCTCCCTTA

GCTGGTGAACAGATATTCCA 

GCCAGAAGAATTGGAACAGTTGTTACAGTCACTGCAAGAAGACTCTCATATGGGTTCAACTATCTCTGATCCCCCACATT

CATCTATAACAAATTTAGCT 

AAGCCAGAGGAAGATTGTCTAATGTTCTATGATGCACCCTTTGATTCTTCAATGTGTGATGATGGTTTTAGACAGCTCAA

TGGATTTCTTGGCTCCCCAT 

CGACCAATCTATCTGGTATTGACATGGTGGACGATGGTATGCCGTACTATGATGCGATGGATGATAACTTGTTTAATGAT

CTTCTGAGCTCAGTACAGCC 

ATCAGCTGGTAGCAGTTCCCATGCTTTTAGTGGGCCAGTCCTTACTCAAGAGGTCAACAATTCAACCTATACATATAGTC

CAACTCAAAAGGTTTTAGAA 

CCTAATTTTGTAGTTGGTGCCCCATCATCTGCTAGGTTACCTGAAGCGGGTAGTCAGTTAAATTATGTTGTTTTACCAGA

TTCCCAGACCAAGAGTAGTC 

TGATCGGGAAGCGTTTTGTAAAGATACTGGATTCAATCTCTGCTCCCCCTGCTTTTGCAGCAGCAGAGTTCCCAGCTAGC

CTTCGCAAATCCTTGGCTCC 

TATTTCTGGAGCTCATCACAACACTATCCGTGTCTCTGCTGAAGTAATCAGCATAGGAAGTTTAACTCCTGATTCTCAAG

ATAAGTGGTCCCTTGAGAAG 



GATGAAGGCATGGAGCTGCTCTTCTCGGCAGGTTTTGAGCCTGATACCCGTGTACACTTTGGCTGCAACACAATAACCGC

AGTACTGCGTGGTGGCTTCT 

GCCTCTTCTTCTTTTCAGCAATAATGCTCTTGGTGAGCTACGAGGTGGGCATGTGCATCTATGGCAAGTAG 

 

>LOC_Os09g32040 

ATGGGGATGGAGAACCCGCCGCTCCGGTGGCCGCCGGGGTTCCGCTTCAGCCCGACCGACGAGGAGCTCGTCCTCTACTT

CCTCAAGCGCCGGATCGCCA 

CCGGCCGCCCCACCCCCTACATCGCCGACGTCGACGTCTACAAGTCCCACCCCTCCCACCTCCCTGAGAGGTCGGCGCTG

CGGACGGGGGACAAGCAGTG 

GTTCTTCTTCAGCCGGATGGACCGCAAGTACCCCAACGGCTCGCGGGCGAGCCGCACCACCGGCGAGGGCTACTGGAAGG

CCACCGGGAAGGACCGCTCC 

ATCTGCAACGGCGGCGGCGGCGGCACCGCCTCGGGGCGCGCGGTGGGGAGCAAGAAGACCCTCGTGTACCACCACGGCCG

CGCCCCGCGCGGGGAGCGCT 

CGGACTGGGTCATGCACGAGTACACCCTCCTCGCCGACGCGCTCCCGCCCGCCGCGCGCGACCGCGAGGCGTACGCTCTG

TACAAGCTGTTCCACAAGAG 

CGGCGCCGGGCCCAAGAACGGCGAGCAGTACGGCGCCCCCTTCCGGGAGGAGGATTGGCTCGACGACGACGACCACCACC

ACGACCAGCTTCCTGCTGAG 

GCGGCTCTTCCGGCTCCAGCCACAACTAGTGGTAGAGCTGCAACAACTGAGGAGCATGCTGACTTTGAGCTTCCGGGTGG

GGATCTTGATGTGCTCCTTG 

CGCAAATTGAAAATGATCAGGATATAATCGAAGCGCAATTGGATTTCTCAACTCATGTTACTTCCCAAGTTCAGATTCAG

CATCGTGTTCATCAAGGTTG 

GCTCAGTGATGATGGCGGAAAATCAGATGTTGCGGATGCTACGACTAGTGGCAGTGCTTTGTTGATGGCAGAGAATACGT

GCGCTGAACTTCCAATTGAT 

GGTCTCGAGCAACTTCTGATGCAAATATCGGATGATCAACAGACAGTTGAAATGCTCTCTGGTTTCTCAGCATCCGTTCC

CCAATCGCAGCTTCAACATG 

ATTATCATCAGGGTTGTCTTGGTGTTCATAGGGAGGAGGTTGGTGTTGCAGATTCTACCACTGTTAGTAGTGCTGTGGTG

ACAGAAGAATGTACTGTCCG 

TGAGCTTCAGGATATTGAAGGGCTTCTGATGCAAATAGAAAATGACCAGGAAAATGCCGAATCACTGCCAGATTTCTCCA

CACCAGTTCATCTCCATGAT 

TGTCATCAGGCCGCCTTCGGAGATTTTCAAGGAAGCCAGAGGGCTACATTCAACATTGCAAATCTTTCTACTATGGTGCA

GGAAAGCCCAAATTTTGATC 

TGCAAACTGGTCCAAGTAATCAAATTACTGAGTCTATTCTCACCACCGAGCCAATGAATGGAGAAACAAATGCTGTGGAA

GAAACAAGTCCTCTGCGCTC 

TATGTCAGTATTGGGTAGTTATGATAGGCAGGATGGTGATGATGAATTCCTTGAAATCAATGATTTCTTCGACCCAGAAG

ATTTAGAACAGATTTTGGGC 

AGTACAAGAAGTCAGAACTTGATTCCTGCTGATGATGGAGTGTTTGATAGTTTGCAATACTCTGATGCTCCAATGTTTCT

GCCTGGTTCATTTGACAGAA 

CTGGTGTGGTGGCTGAAAACCATTATGTTGAATTTGGTGCTAGTGGAATTCAGAACCAGGGATTTCAGCATACAACTGAA

TTATTGGCACATAATCAAGT 

CGCTCTAAATGTGCGGAACCATATGAAGGACAACCATGTTGTCTTCTCACATTCATCAGATGCTACCATTATTCATACAG

TGAATGAGCAACCGCCTAAC 

CGGAGTTCAAATGCTTCACAATCATGGTTCAATGGGGCTCTATCTGCCTTGCTCGATTCTGTTCCTAGCAGTCCAGCTAT

GGCTGCTGAAAACATAGGTC 

TTAACAGAACACTGCAACGCATTTCGAGCTTTAGGTCACAACAACCTGCAAGAGAAGAAGTTAGCAGTACTCTTATCAAC



ACCAGAAGAAGAGGCGGTGG 

GCTAATTTTCATCTCGTTAATGGTTTTACTTGTTGCTATCATGTGGACCTTTAGCAATGGGTCTGCAGTCAAGCTTAGCA

AGGGGTTATGGAAGTTTCCC 

TCTACATAA 

 

>Medtr0036s0150 

ATGTCTCTCTACCAAGCTCCTGGATTCCGATTCCACCCTACTGATGAAGAGATCGTTTGTTTTTATCTGAAGCGGAAACT

CACCGGAAAGTTACCACCCT 

GTTTTGATCATCTTGCTTTCATCGATATCTACAAGTTTGAACCATGGGATCTTCCTAATATGTCCAAGCTGAAAACTAAG

GATTTGGAATGGTACTTCTT 

CAGTGCGCTGGACAAGAAGTATGGCACTGGATGCAGGACGAATCGTGCTACTGATCGAGGTTATTGGAAGACTACTGGAA

AGGATCGGGTTATCAAAAAC 

GGGGAGGAGACAGTTGGAATGAAGAAGACCCTTGTTTATCACCTGGGTCGGGCCCCACATGGTAACCGAAGCAATTGGGT

CATGCATGAGTATAGGATGA 

TTGATGAAGAATTGGCCAAAACTGGAGGGCAGGATGCTTATGTGCTGTGTAGGATCTTCGAGAAGAGTGGTTCAGGGCCT

AAGAATGGGGAGAAGTATGG 

GGCTCCCTTTGTAGAGGCAGAGTGGCAGAATGTTGATGAACCAGTCAATCCCTTGCCACCGGTTGATAATCAGCTTTTGG

AACAAGTGGCTGCTCCTGCT 

CCTGATTACGCTGAATTTTTGCAATCTTTGGTGGCTTTTGATAACGATCTTTTGAATGAAAGTGTGCCTACTGCTACTGA

TGATAATTATCTTGAAATCC 

TTGACCTTGACCAGGAGCTTGATACCAGTGTTACAGTTGGAAATGCTGATTTGCCACCAAACTTCTATTATGGGGAGTGT

AGTAGCTTTCCTCAGCATTC 

CCAATCGGAAGCTGCTTTTGGTATTTATGATCATCAGGTTGGTGGTCTATATGGTGTGGATTCAGTGCAAGATGGTTACA

ATGGCGAGACAAACCATAAC 

GAAAATCCTCTGAACTTCGATTTTGCCTCTGAGGATCCAGATCTGTATTTTGATGCGGCTGAATATCTTAGGGGTTTGAA

CGAAGAATATGTTGAAACCA 

ATGATCTTAAGAATCTTGATGGGGTTGATTCCACCGTGATAGATCCTTCTGTTTCTGAATTGCTAGATGAGTACCTTGAA

TGCCCTGATGAAGAAGATAT 

TACCAAATATATATGCTTTGATTCTGAAAGCCCCATTGCTAATCATGTTTTTGAAGCACAGTATAGTAATGGAGTTTTAC

CTAAGGAGGATCAAGGAGCT 

GCATCAAATTGGGTCTCAGGAGGTGAAAATGCTTTTGTAAAGCAAGCCAATAAATTGTTGGCCGGCATACCAGCTCCTCC

TGCATTTGCTTCTGAGTTTC 

CTTCTAAGGAGTTTGCTGTTGGGATGCATTCCGCAGCTGAGTTTTCCAATTCAGCTCATATAACTACCGGTATTATTAGC

ATTACAGACATTACTTACAG 

TGGCAATATGATGGATTGGATGGCCGGCAAGAATGGAGGTTTTGACACCATAATGTCTAATGAATTTTCCCAAACTGCTG

CTATTAACTCTGCTACTGGC 

TTGGTCTGTAGGAAAACTGCATGTATGTTATCACATGGTTGGGTTTACTTGATGGGTTTCTCAGTTGTGATTCTTTCAAT

GAGTTTGAAGATTGGAAGCT 

TCATGTATATGGGTAAATGA 

 

>Medtr1g090723 

ATGGAAGAAACCGCTTTCTACCAAGGTCCTGGATTCCGATTCCACCCTACGGATGAAGAAATTGTTCGTTACTACCTCAA

GAAGAAACTCACCGGAAATT 

TACCTTCTTGCTTTGATTATCTCGCTGTCATCGACATCTACAAATTCGAGCCATGGGACCTTCCCAAGTTGTCGAAGCTG



AAGACAAGGGATTTGGAATG 

GTACTTCTTCACTGCGCTGGACAAAAAGTATGGTAATAGTATCAGGACGAATCGTGCTACTGATAGAGGTTACTGGAAGA

CTACTGGCAAGGATCGTGCC 

ATCAAGAATGGAGAGGAGACTGTTGGAATGAAGAAGACACTTGTTTATCACTCGGGTCGGGCTCCGCATGGTGATCGAAG

CAATTGGGTGATGCATGAGT 

ATAGGATGATTGATGAGACTTTAGCCAAAGCTGGAGTTCAGAAGGATGCTTATGTCCTGTGTAGGATCTTCGAGAAGAGT

GGTTCGGGGCCTAAGAATGG 

GGAGAAGTACGGGGCTCCCTTTGTTGAGGAGGAATGGGAGAGTTTTGGTGAACAAGTGCTACCCTTGCCGCCTGTTGATA

ATGAACCTTTGAAACTAGAA 

GGGTTTACTCCTGATGTTGATGAACTCGTGAATCCCTTGGCAGTTTCTGTACCTGATGATGTACTGGTGGATCCCTTGGA

TGTTTTTTATGACGAGCTTT 

GGAATGAAAATCTGCCTGATTCTACTTATGAGGACTTTTTTGAAGCCCATGACCTCGACCAGGATCTTGTTACTAGTAAC

ACAGTTGGAAGTGCTGAACT 

TCAATCCAACTTCTGTTATGGAGAGTGTAGTACCCATCCTCAGTATTCCCAAGCATTTATTAATGAACGTAAGCAATCGG

AAGCCACTCTTGGTGTGTAT 

GAATATGAGGTTGATCAGCCTAATAATATAGCTGATCTATATGGTGGGAATATCAATTCAGTGCAAGATGGATACAATGG

TGGGACAAACCATAACGAAA 

ATCCTTTGAATTTCAATTTTGCATCTGAGGTTGATCAGCCTAATAATATAGCTGATCTATATGGTGGGAATATCAATTCA

GTGCAAGATGGATACAATGG 

TGGGACAAACCATAACGAAAATCCTTTGAATTTCAATTTTGCATCTGAGGATCTGGGTCAAGTCTTTCATGCCCCTGATT

ATATTACTGGTGTGACTGAT 

GAGTACATGGAAACCAATGATATTGCTGAGATGGATCCTTCTGTTGCTGCAATGCTAGACGGGTCCCTTGCAGACCCTGA

TGATGACATCTCCAATTATA 

TATGCTTTGATTCTCCTTTGAATGCAAGGAGTGAAAGCCCCATTGCCAGCTATGGACAGCCTATCATTGAGCAGAATGTG

GAGGGCGAAACCTATGATAG 

TTCCTTGACAAACAAACATGTTTTTGAAGCACAACCTAGTGATGAAGTTTTACCAAAGGAGGATCTAGCAGCGTCAAATT

GGGTCTCAGGAGATGCAAAC 

ACTTTTGTGAAGCATTTGTTGGCCAACATACCTGCTCCACCTGCATTTGCATCAGAGTTTCCTGCTAAGGAGTTGGCTTG

TGAGATACACCCTGCAGCTG 

AGTCATCCAATTCAGCTCATATAACTGCAGGTATGATCAGCATTACAGACATTACTTTTAGAGGCAATGCGATGGATTGG

ATGGTGGGCAAGAATGGAGG 

TTTTAACACCGTTATGTCTACTGGGTTTTCCCAAACTGATGTTAACCCTGCTACTTTGGTGCCTATTTCTGGCTTGGTCT

GTAGCAAAACTGCATTTATG 

TTATCACATGGTTGGGTTTTCTTGATGGGTTTCTCAGTTGTGATTCTTTCACTGAGTTTCAAGATCGGAAGCTTCATGTA

TACGGGTAAATGA 

 

>Medtr1g097300 

ATGGGTGCAGTTTCGGAATCTGCTTCTGCTGATTGTTTCAGTGAGGTGATGTCGTCGATGCCCGGTTTCCGCTTTCATCC

TACAGATGAGGAGTTGGTGA 

TGTATTATCTGAAAAGGAAGATTTGTGGGAAGAAGTTGAAGTTCAACGTTATCAAAGAAACCGATGTGTACAAGTGGGAT

CCTGAGGATTTGCCAGAACA 

ATCTTTCTTAAAAACTGGAGATAGGCAATGGTTCTTTTTCTGTCATAGAGATAGGAAATATCCCAACGGTGGAAGGTCTA

GTCGAGCAACTAGACACGGC 

TACTGGAAAGCTACTGGAAAAGATCGAAATGTGATATACAATTCTCGGTCAGTTGGAGTGAAAAAGACACTTGTTTTCTA



TCTTGGCAGAGCTCCTAGTG 

GTGAGCGAACTGATTGGGTTATGCATGAGTACACCATGGATGAAGATGAGCTTAGGACATGCCGTGATGTTAAGGACTAT

TATGCACTTTACAAGGTTTT 

CAAGAAAAGTGGACCGGGTCCTAAGAACGGTGAGCAGTATGGTGCACCATTTAAAGAAGAAGAATGGGCAGATGATGATG

TTGTAGATTTTAATGTAAAT 

TCAGTTGACCGGGAGGTTCCAGAGGCTGCTATTGACAATGTTATTGATCAGCATCAGCTGCAGCCGTTGTTTGATGATGA

AATTGATGAAATCATTAAAG 

GGATGCTTGATGTTGAGCCTGTCCTTGACCAGCAACATGTGAATGGTTATGTTGACTTTCCTCAGGTTGATGATGAAGAA

ACACGAAATGTGGTCATGGA 

TCAATTCTACGAGGCCATGGTATTCCCTGATCCAAGTGAAAAACAGCAATCTAGCAGTCAGCTTTATGATGCGCAGCCCA

GCTTTGACTTCAATCATCAA 

TCAGTTGATTCTCACTTGTGTATTTCTGAAGCACCTGAGGTCACTTCCACTCCGAACATTCAAAGCGGGGAGGGGCTTGT

CTTTTATGAGGAAGGCTTCT 

TGGAAATTAATGATCTCATTGATACCGAATCTACATTTTCAAATACGGATAAGCTTAACAACGATCTCATTGAGAACCTC

CAGTTTGAAGATGTGTTGAG 

TGAATTTGATCCTTACCAAGATGCAGAGATGTTTCTTTGTGGTCTGGGGTCTATTAACGAAGAAACAGTTTCACATGCAT

ATATGAATAACGCTGGCAGC 

AATATTGAAAATCAGAGTTACCAGTTGTTGTCCAATCCAGAAGACGTAAATCAAACTGTTGATGAATTCTGGATGCATGT

TGAAAGAAACACCCGCAGTC 

CAGCTGAAGGTTATGATGGTTCTTTCTCTCTAACAAATCCAGGTGTCGTGTGTGACTCTGTCGGCTTTCCTACTGAAAGC

ACTGAAAATCAAAGAAGCAC 

TGTCGAAGATGTTAAAACAAGTAGATTATCCTCTGCTCTATGGGCCTTTGTTGATTCAATACCTACTACTCCTGCATCAG

CTGCTGAAAATCCTTTGGTG 

AATCGGGCTTTGAATCGAATGTCTAGCTTCAGCAGGGTGAAGATCAAGCCCACCGACAACAACATTGCTGCAGGTAATAA

TGACACTGCAACTATGAAGA 

GAGCAGGCAGAAAGGGAGTCTCATTCCTTTTCTTCCCGATTCTTATTGCTTTATGTGCTTTCTTGTGGGTTTCTATTGGA

AATTTAAGACTATTAGGGAG 

ATGTGTCTCCCCTTGA 

 

>Medtr2g086880 

ATGGAGATTGTTGTTTCAAAGGAAGCTCAGATGTCTATTGCTGCTTCATCTATGTTTCCTGGTTTTAGATTCTGTCCTAC

TGATGAAGAGTTGATTTCTT 

ATTACCTTAGAAAAAAATTAGATGGTCATGAAGAAAGTGTTCAAGTTATTTCTGAGGTTGAGCTTTGTAAATATGAACCT

TGGGATTTACCAGCCAAATC 

ATTCATTCAATCAGATAACGAGTGGTTCTTCTTCTCTCCTCGTGGAAGAAAGTATCCAAATGGTTCACAAAGTAAAAGAG

CTACCGATTGTGGCTATTGG 

AAAGCCACTGGAAAAGAGCGCAACGTGAAATCGGGTTCTAACGTCATAGGTACGAAGCGAACTTTGGTGTTTCACTTAGG

CCGTGCCCCTAAAGGAGAAA 

GGACAGAATGGATTATGCACGAGTACTGTGTCAGTGACAGGTCTCCGGATTCTTTGGTTGTTTGTCGTCTCAAGAGGAAC

ACGGAGTTTCGTGTTAACGA 

TGCTTCAAATAGAGCTTCTTCAAGTCAAATAAATCCTGTACATTCACATGAAAGTGATTGTGCTGGTCAAATAAACCCAG

TAAATTCACATGAAAGTAAT 

TGTGCTATCTCAGAAGGCGGTACTGATCATAGAGAAAGGGGTATCTGTGAACAAGAAAAGGAGGTTGATGGTAGTTCGAA

ACGGGGAAGCAGCAGTTATG 



GTTCAGCTTCAATGGAACAAATTGATTCTATGTCTGAATCAAATCAGCGACCAGCTAATGACGGTTTTTTGACAGACTCT

TCGGGCCAGCTAAAGATGGA 

TGAAGAGGATTGTTATGCTGAGATATTAAGGAATGATATCATAAAATTAGATGAATCATCAATGTCTCAAGGAGCTCAAA

CAAGACCAAATAACCTTGCA 

CATTCTCATCCATGCCAAGGCACTGCACAACGGAGAATACGATTAAGGGTTCCGAAATCAACGCATTCTCAACCAGGAGC

TCGTTTCTCAAAAACAATGC 

ACCAGTCCAAGAGTAGCTTCATTGCCAGAATGACGAACCGTTTGATGATATTTGCTTTCTTCGTTTTCACTCTCACGGCT

ATATTATTTTGGTCTTCATT 

GGGTGGTCACAAACAAGTTAGAAATATTGTAGGAAAATTTCAGAACCACTACGTTGGATCCATTGGACCAGTGTTCTCAA

CCATAACATATCGCAAACTT 

CATCTCCCCCGAAAACGCGTTACTCTGCAGGTTTCAATCACACTCATCACCGTCGTCGCTTTCACCTTCCAACCGACCTC

AACCACCGCGTCACGTCACT 

CTCCGTTTCCATATCTTACCTCCTCCCAAACTTACTTTCTCACCCCCCAACCTCACACTCTGAGGAAAGAGGGGGAAACC

CTAAACTCCTCACAGATCGA 

TAATGAATCTAGCTTCTCCTCAATAACACTCTTCCGAGGAATCATGTCAAGGCCTATGTTGCTTGTTTTCTTGTTGATTA

TACTTATAATCACTTCGCAA 

TTCGAGTGGAAGCAACCACTTGTGTCTGATGTTGAGTCCAACTCTAGTGTAACTCAAAAGCAACATCGTATTTCTAATGC

TGAAGAAACTGTTAAAGAGA 

AGATTATTTTAGTACAGGAGAAGAATATTCGAAGACTTAATGAACTTGTGCGGCATCTTCAGGAACAACTGCAGCAGTGC

AAAGGAAGCAATGGAACTAT 

AAATAGCACCGTAGGTCCTCTAACTGAGCGGATTCTTGAGCTTGAGCGACAACAAATTTTAGAGGATTAA 

 

>Medtr3g064580 

ATGGCACCTGTTTCATTGCCTCCTGGTTTTAGGTTCCACCCCACAGATGAAGAACTTGTTTCTTATTACCTCAAAAGAAA

GATTAATGGCCGTAGGATTG 

AGTTGGAGATCATCCCTGAAGTTGATCTCTACAAGTGTGAACCATGGGACTTGCCAGGGAAGTCATTGCTACCGGGAAAA

GATTTGGAATGGTATTTTTT 

CAGCCCAAGAGATAGGAAGTATCCAAATGGATCAAGAACCAATAGAGCAACAAAATCTGGATATTGGAAGGCAACGGGGA

AAGATCGCAAGGTGAATGCT 

CAGACTCGCGCCGTTGGAATGAAGAAAACCCTAGTTTACTATAGAGGAAGAGCACCACATGGATCTCGCACTGGTTGGGT

TATGCATGAGTATCGTCTTG 

ATGAAAGAGAATGTGACAATCCTTCTTCTGGCTTGCAGGATGCATATGCTCTTTGCCGTATATTCAAGAAGAGTACAGTG

ATTGCTCCAAAAATTGGGGA 

GCAATATGTTAATAATGTTGCCAGGCATGCAAATCATATTACAAGTGATCAATCATCAAGCATTGAGTTGTACTCTGAAG

GAAGAGATGAAGTTATAGGG 

ACCTCAAATTATTTGATGCCATGGGATCCAAGCACATCCCAAAACAATGGGACTAATACTCTAAATAACAATGGTGGGAA

TATCACAAGGGATGATGGGA 

TTTGGACACAGTTCTTATCAGAAGACTTGCTCAGTCTTCCAATATCTTCATCATTTCCCAATTATGGATCCACACCTAAT

TACCCTCCATCCAAGGTGGA 

TATAGCACTAGAGTGTGCAAGGATGCAACATAGGTTTTCTTTGCCTCCCTTGGAGGTGGAAGATTTCCCTCAAGTTGGTA

TGAATTCTGAGCTGAAGATG 

ACACAATTAGTCTCAGGTTCCATGAGTGGAACTAGAAATGAAACAGATATCTTGCAGGAAATTCTATCTGTAGCTCAAGC

TTCTCAAGAATTGATAAACC 

AATCAAACTACTCACATGCATTTGGTGGCAATGAAAATTATGCTGCTGATCATGAAAATGATTTTACTTTTATGGTTGGA



AATAATTACAATCATGTGAC 

TGATCATATGAATTCCATGAGATATATTGATGACAAAGCATGGGAAGATCCAAACACAAGATCAATTGAAATTGGGGATC

TTGATAATGAATTCAAGGCT 

GAAAGGATGGTAGAGAATTTAAGATGGGTTGGAATGTCAAGCAATGATTTAGAGAAGAGTTTTATGGAAGAGCATCAAAA

GGTTGTTCCAATTGAGGATA 

TTTCAACCTTCAAAACAAACAGGAAAGAGAATGAGGTGCAAGTAGAATCTGAGCAACAAAATATCAACAAAGAAATCAAT

GATGGTAACATTGATAATTT 

CTCAATGGGGTTTATCAATGATAATGACACTAATGAGAATTTTATAGATGATAGTAACATTGATTATTCAAATTCTACAA

GCTATGAAGTTGTTGAGGAA 

ACAACAAAAGTTAGTCATGGAATGTTTGTTGCTACACGCCAAGTAGCAGACACATTCTTTCACCAAATAACACCTTCACA

AACAATAAAAGTTCAACTCA 

ATCCAATTCTGGAAAACAAAAAATCTATAGAGAATGCAGAAACAATGATTATACCAAAGAATCAAGGATACTCTCTCTTA

AGGAAGTTTAAGGCCAATTT 

GATGAAGTACATGAAAAATCCATCAAAGATAATAGCAAGTGCAATTGTGTTCATATTTGCACTTTTTTTGGTGCTTTGTG

TTTATTTGAAGGAGCAAGTG 

GAAGATATGAAACCAAAGTCAGAATATGTGAAAAGGAAATATAGCTATGGAGCTAATAGCATGAAGAAAATCATTTGGAA

TGAGCAAGAGAAAATTTGGT 

TTGTTGGTATCAAAAGTGGTAAAGGTTTTGAGGTGATCTTGAAGAAGATAGGAATTTTCCTAACTATATCTTTGGCTCTT

TGTACCATGTGGGCTAACCA 

TATGATAGTTTGTTATTGA 

 

>Medtr3g093050 

ATGGGCTCTCTTGATTGTGTTCCATCGGTCGATGATGGGATGGCGGTGTTGTCTTTGAATTCTCTTCCGTTAGGGTTTCG

ATTCCGACCTACCGACGAGG 

AACTTATCGATTACTACTTACGTTCGAAGATCAATGGGAATGGTGACGAGGTTTGGGTTATCCGAGAGATTGATGTCTGT

AAATGGGAACCATGGGACAT 

GCCTGATTTGTCTGTGGTACGAAACAAGGATCCAGAGTGGTTCTTCTTCTGTCCTCAGGATCGTAAGTATCCAAATGGAC

ATCGATTGAACAGAGCAACA 

AATCATGGATATTGGAAGGCAACAGGGAAGGATCGTAAAATCAAATCTGGAACCATCTTGATTGGAATGAAGAAGACTTT

AGTTTTCTATAGTGGTCGTG 

CACCTAAAGGAAAGAGGACTAACTGGGTTATGCACGAGTATCGTCCCACCCTCAAGGAGCTTGATGGCACCAACCCGGGA

CAGAATCCCTATGTCCTCTG 

TCGATTATTTAAGAAAAACGATGAGAGCGTTGAAGTTTCAAACTATGGTGAAGTGGAGCAAACTACTTCAGCTCCTTTGG

CTGCTAATTACTCTCCAGAA 

GAAATACAATCTGATCCGGCTCCTATTACAGTATCCACATCACAGGTCACGGAAGAGGATAAGCAGCTGGCTGTTATCCC

TGATATCTCTGAGGAAACCA 

TATCTAATGTTATAACCTCGGTTGATTACCATAGCGATGGATATGATGCTCATGATGTCCAAAATCAAATTGCAAAACTA

GCTGCAGAGGATGATCAGGC 

GTTGAACTTTGACATGTATTATAACCCGAAAGACGGTCTATTGTTAGATGACAGATTATTCTCCCCACCTCTGGTGCATA

TGCCACAAGAATTTCATTAT 

CAAGCAAACAATGAATCAGACGGTCGATGTGGACTTCAGTATGGTACAAATGAGATAAATATTTCAGACTTTTTGAATTA

TGATCTTAACTGGGATCAAA 

TTCCCTGTGAGGTGTCCGTTAGTCACCAGCCGAACTTCCCCATGTTAAATGTTAAGGACAGTGGTTCAGGAAGCAACTCG

GATGTGGAAGTAGCCAATAT 



GACTGGTATGCAAGCTGCTTATCCTCACGAGGCAATTGACAGAAGGATTCCTTTTGCGACAACACCGTCGTTTAGCCACA

CCTTTGATTACAGTGGTGAT 

GATCAAAAGAGCAATGTTGTTTTATTACAAAACAATTTCCAGACGGCTTTCCCGTCGGATGTTAATAATACTGGTGAAGT

GTACAATGCCGTCAATGGAT 

ATGAGCAACCAAGGACCTGTAATACAATTATGAGCAGTGAAAGTGGAATCGTAAGGAGGGCCCGGCCAACACGAGACGAA

CAATTTAAGACAAATCCGAT 

GCAAGGTACTGCTCAAAGGAGAATTCGGTTGTCAAAGATTGAACATGTCTCATGTGGGATGGTTAAGGTTAAAGATGAGA

GTTGTACACAAGAACAACAT 

AATTCAAAACCGATTATTGCTGTGGTAAGAAAAGTTTGCTTATTTTGCTTGCTTGACCTAGAGGTTTTCTCTGCATGTGT

TGTGAGGTTTGTTTCTATTT 

TGCAGGAGAAAGCTGCGGAAAATCATGCTTCGGATGATGAAAGTGCTATTTGTACTAATCATGCATGTAAACAGAGGAAG

GTTCCCAAGTCAATTGCAAA 

TGCAAGCAAGGGGTTAAGAAATTTTTTATTGCTAGGAAGAGCACCTTTCAGATCAAAGACTTCCTCCAATTGTGCTCTGT

GGTCTTCTGTTTTTGTAGTT 

TCTGCATCTGTGCTGGTTTCATTAGCAGCCTTTACTAACATATGGGGATATCTTAAATTTTGA 

 

>Medtr5g069030 

ATGGGTGCCGTCGTTGAGTGTTTACCGTCGCCGCAACAAGCGGAGGAGCTGGCGGTTCTTTCACTGAACAAGCTGCCGTT

AGGGTTCCGGTTCCGGCCTA 

CTGATGAGGAGCTTGTTGATTTTTATCTGAGGATGAAGATCAATGGAAACGGTGATGAAGTTTGGGTTATTCGTGAAGTT

GATGTTTGTAAATTTGAGCC 

TTGGGATTTGCCTGATTTATCGATTGTAAGGAACAAGGATCCAGAGTGGTTCTTCTTCTGTCCAATGGATCGGAAGTATC

CGAATGGGAGCAGATTGAAC 

CGCGCAACAACTAACGGGTATTGGAAAGCGACAGGAAAAGATCGAAAGATTAAGTCTGGTGCTACCTTAATTGGAATGAA

GAAGACTCTTGTTTTCTACG 

CTGGTCGTGCTCCGAAGGGGCAGAGGACTCATTGGATTATGCATGAGTATAGACCTACCTTAAAAGAGCTTGATGGCACC

AACCCTGGACAGAACCCATA 

TGTCCTTTGTCGCTTGTTTAAAAAGCAAGATGAGAGTCTTGCAAGTTCAAACTGTGGTGAAGCGGAGCAGACTACTTCAA

CTCCTACGACTGCCAATTAC 

TCTCCAGAAGAAATACAGTCTGACCTAAATCTGGTTCCTCTATCTTCCTCACTAGCGACAGAAGATGAAAGGCACCTAGC

AGCTATCCCTGAGAACTCCG 

AGGAAGCAATGTCCCACGTTATAACCACAGCTGATTGCTATAGCGATGCATGTAATGCTTCTGATGCACAACATCAGAGT

TTAGAAGTACCGGCTGCAGA 

GGAAGATCAGCTGTTAAACTTGGACATATTTGACAGCCCACGATTTGAGCTTGAGCCATGGGATGATAAGTTATTCTCCC

CAGCCCATGCACACTTTCCA 

CCAGAATTTGGCCATCAAGCCAACAATGAATTAATTCAGTATGGTACAAATGGGACAGATGTTTCGGACTTTTTTGACTC

GTGTGTTAATTGGGACGAGT 

TCTCCAGTGAGGCGTCTATCAGTCTTGAGCTAAGCCCAAACATTTTTAAAATTCCGGAAAATGGGTCGTGCAGCAACTCG

GATGTGGAAATGGCCAATAT 

GATGAACCTGCTAGCATCACATGATTATCCCGAGGGAGTGACTCTGCAAAACAGTGATGTAGGGTTGTTTCAGAACAATT

CCCAGATGACTCTTTCTAAT 

GATTTTAGCATGGGACAAATGCCCACTGTGGTAAATGAATATGAGCAAATGTGGAATTCGGATACTGTTGTCGATGGCGG

CACTGGAATTGGGATAAGGT 

CTAGACAAAGACAAAATGAACAACCAGATATGAACCAGGTGATGCAAGCACAAGGAAGTGCACCAAGGAGAATACGATTG



GGAGGATTTGTTGCGCGTTC 

CCTGGTTTCTGAGACGACGGAAGATGGGAGTTGTGCATCAGAATATGAGCAATCGAGGATTTTGGATACTGTTGTCCTTG

GTGATGACACTGGTATAAGG 

ATAAGGCGTCGACAAAGAAGAAATGAAGAGCCAAACATGAACCCAGTGATGCAAGCACAAGGTAGTGCACTGCGTAGAAT

ACGATTAGGAGGATTTGTCA 

AGCATTCCCTTGTTTCCGAGGAGACTACAAAAGATGAGAGTTTGCAGGAGACGGAAGCTTCAGAAAACCATGCTGCTGCT

GAGAGTGCTTCCGTCCTAGA 

GAAGACATCTCCCATGTCAGCAAGAGAGATCTGTGAGCAACATGTTACAACTGCAGAATCCAACTCGGGGTCGAAAAACT

TTCTGTTGGGCAGGGTTCGG 

TGCACTTCAAAGACATCCTCGATCAGCGCTATGCGGTCTACTGTTCTTGCATATTCTGCCATTGATATGACCATACCCAA

GTTCAATTACTAA 

 

>Medtr5g076850 

ATGGCACCTGTTTCATTGCCTCCAGGTTTCAGGTTCCACCCTACAGATGAAGAACTTGTTGCTTATTATCTAAATAGGAA

GATTAATGGCCATAAGATTG 

AATTGGAGATCATAGCTGAAGTTGATCTCTATAAGTGTGAACCGTGGGACTTGCCAGGGAAATCATTGCTACCAGGGAAT

GATATGGAGTGGTATTTCTT 

TAGCCCTCGTGATAGGAAGTACCCGAATGGATCTAGAACGAATCGTGCAACCAAATCTGGATATTGGAAGGCAACTGGGA

AGGATCGAAAGGTGAATTCT 

CAAGCTCGAGCAGTAGGGGTGAAGAAAACCCTAGTTTACTATCGAGGAAGAGCACCCCATGGCTCTCGTACAAATTGGGT

TATGCATGAATATCGACTTG 

ATGAGAGGGAATGTGAAACCACTCCTAGTTTGCAGGATGCATATGCTCTTTGCCGTGTGATCAAGAAGAGTACAGTGATT

GTGCCAAAAGTTGGAGGACA 

ATATGGTAATATTACAAGCGACCAATCACCAAGAGTTGAGCTATACTCTGAAAGAAGGGGTGAAGATTTAGATAGTTCAA

ATTATTTGATGCAAATGAAG 

GATTGTTCACCACACAATATGGTAAATGAGACTTCTCTCAATATCAATGGTACATCAAGGGATCATGGAAATTGGTTGCA

ATTCTCATCTCAAGACCCAT 

TATTTAGTCTTCCAACTTCTTCTTCATTTCCTAATTATGGAGCCATAACATACCCTCCATCCAAGGTGGATATTGCACTA

GAGTGTGCAAGGATGCAACA 

TAGGTTTGCTATGCCTCCATTGGAGGTGGAGGAATTTCCTCAAGTTGGAATACCTCACCAGACACAACAAGGAAGCAGAA

CTAGAAATGATATCATGCAG 

GGAATTCTTTCACTTACTCATGCTTCTCAGGGATTGATGAACCAGTCCAGTTATTCACAAGCCTTGGATCACAATGACAA

TTATGCTCCTTATGAAGATG 

ATTTTACTTTCATGGTTGGCACTAACTACAATCACATAAATGATATGAGCTCCATGGGATATGTTGACAAAACTTGGGAG

GATTTGAACACAAGATCTAT 

AGAGATAGGTGATTTAGAGGATCAAGAGTCAAAGGCCAATAGGGTGGTAGAGAATTTGAGATGGATTGGAATGCCAAGAG

AAGATTTTGAAAAGATGGAA 

GAACAAAATGTTGTCCCAATCGAGGATATTTCATGCTACCAAACATTAAGGGAACACAATGGCATGCAAGAATATGAGCG

GCACAATAACAACGTTGAAC 

AAAATGACAATGATGTCGATGAATTCTCATGGGGATTCATCAATGATGGTGACCCCAATGATAATTTTATAGAAGATGGT

AACATGGACGGTTACTCAAA 

TTCTCCAAGCTTTGAGATCATTGAGGAAACAAAGGTTAGTCATAGAATGTTGGTTTCAACTCAACAAGTAGCCATGACAT

TATTTCACCAAGTTGTTCCT 

TCACAAACACTTCAAATTCAACTCAATCCAATGATGCCAAACAATCCAAACTCTAAAGAGAATGTAGATGCAATTATGAT



GATAATGGAGAATCAAGGAT 

CTTTCTTTAGGAAGTTCAAGGCCTATGTGATGGGGAAGTGGAACTTATTCAATCCATCAAAGGAAATAGCAAGTTTGGTT

GTATTTGTATTTGCACTTCT 

TGTGATGCATCGTGTTTATTTGGAGGAAGAAGTGGAAATATGCAAACCAAACCCAAAAAATGTGAAAGAGAAAAGAATGA

GAGAATCACAAGAGAGAGTC 

AAATGGAATGAATCAAAAGAGGTTTGGTTTGTTGGTGTTAAATGTGAGAAAGGATTAAGTGTGGCCTTTAAGGAAATAGG

CATTTTCCTCACCATATTTT 

TGGCGCTTTGTACCACATGGGCTAGCCATGGCTAA 

 

>Medtr8g023930 

ATGCAAACCTACCAACATATTCACCACTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCATTCTTGATTTTCTTCCTGTCGG

ATTCAGATTCCGACCAACAA 

ATGAAGAACTAGTTAATCACTACCTCAAGAACAAGTTACTTGGTAATGTTTCCCATGTTAACAATGTCATAGCAGAAGTT

GATGTTTGCAGGTTTGAGCC 

TTGGGAATTACCATCTCGTTCAGTGATAAAATCTGATGACCAAGAATGGTTTTTCTTGTGTCCTATTGAATACAAGTATG

CAAAGAGTAAAAGGTTTAAA 

AGGACAACGAATAATGGTTTTTGGAAAGCTACTGGAAATGATCGTAGCATTAAGATTAGAGGTACCAATAAAATTATTGG

GACTAAGAAGACTCTTGTTT 

ATCATGAAGATCCTGTTCCTGGTGTTAAGACTAATTGGATCATTCATGAATATCATGATGCCATCTTTGATGATCACCAG

AGGACTTTTGTTTTATGTCG 

CTTGATGAAGAAAGCTGAGAAAAATACTGAAGAGGAATTGGATACAATGATATGTGATGTAGGGGAGTCAAGTAGACACA

TGAGCTCTCACTACGAAAAT 

CAAGAAACATTAGAAGGAATTTCAAATGTAAGTAGTACTATGCCAAAAATTAGAATGGAATCAATATTTGAGGAACCTTA

CCAAGCAGACAAATATTTTC 

CCTTCTCTACTCAACAATCTTCAATCTATGAAAATGAGCGGGAAGTATATTTCTCAAACTCACAATTTCAAGGAGATTAT

TTTAGAAATGAAGACATGGT 

TATTCAGAGTCCCTTTGAAACCAATGAAGAGGAAAATAACTTCATTAATTCAATGATTGTTGATGGTGCTCCCACCAGGC

AAGGCAAAGTCTATGCTATA 

GGCCTCATAAAGATTTATATATTGTTGTCTCTAATGGTCTGTTTGTTTCAACTGATGGAGGAAGGAAAGATTATCTTTAA

GCTACCTTACCTTCATTCAA 

CATTTAGTAAAACAACTTCAAAAGATGGCAGCAACTCATATCTCTATGCTTCTGATCAAACACTACTTGACAAACTAACT

TCAACAAAGTTTGGTTATTT 

CATCAACAACAAAAATCTGACTTTCACACTCTTGAAGCATTTAAAAACAACACCGATGGAAGTTACAAACTTCAATTCCC

TCGCCTCATTCCTTTTCCAG 

CTGCAACTCATCCCTTCCCTTCTTATAGATATGAAAAACACACATTGTGAGGCCGCCGTCGTCGTTTTCATTCCAAAAAC

ACGTGTGGTAATGAACTGGA 

CGCTCCGACGGAGGTTGAAGAAGCAGCGGGAGACGGCGGAGCGCGACGGCGATGGTGTTGATTATCATAAGCGGTGGTGT

TGGAGTTATCTGTGGATTTG 

GGATCAGTGGTTGGAACTTTGA 

>Phvul.006G087000 

ATGAATATGGCTCCTGTTTCACTGCCTCCTGGGTTTAGGTTCCACCCCACAGATGAAGAACTTGTTTCTTATTACCTCAG

AAGAAAGATAAATGGTCGTA 

AGATTGAACTAGAGATCATCCCTGAAGTTGATCTTTATAAGTGTGAACCATGGGACTTGCCAGGGAAGTCATTGTTACCG

GGAAAAGATTTGGAGTGGTA 



TTTCTTCAGCCCTCGAGATAGAAAATACCCAAATGGATCAAGAACAAATCGTGCAACCAAATCTGGGTACTGGAAAGCCA

CAGGGAAAGACCGTAAGGTG 

AATTCTCAGAATTGTGCAATAGGAATGAAGAAAACCCTAGTTTACTATCGAGGTAGGGCACCACATGGTTGTCGCACAGG

TTGGGTTATGCATGAGTACC 

GTCTTGATGAGACACAGTGTGAAACCAATACAGGCTTGCAGGATGCATATGCTCTTTGTCGTGTGTTCAAGAAGACTGCA

GTGATTCCTCCAAAAGTTGG 

AGATCAACACTATGTTAATGTGAGCACCAGCCATGCAAATCAGATAATTGCAAGTGATCAATCATCAAGCATTAACGAGC

TATACTCTGAAGGTAGAGGT 

GAAGTTTTAGAGAGCTCAAATTATTTTATGTCAATGGATACATCCCCAAACATAAATGGAACTGCTTTCAATATCAATGG

TGGAAGAAGGGATAATGAGA 

CAGCATGGTCACATTTCTTATCAGAAGACTTGCTCAATCTTCCAACAGCATCCACTTCTTCATTTCCCAATTATGGATCC

ATGAGCTATCCTCCATCAAA 

GGTGGATGTAGCACTGGAGTGTGCAAGGATGCAGCATAGGTTTAGCATGCCTCCATTGCAGATGCAGGACTTGGACTTCC

CTCAAGTTGGCATTTCCAAG 

CTGAAGATGGAACAAGGATCGAGTTCCATGAGTGGAAGCAGAAATGAAACAGATATCTTGCAGGAAATTCTTTCAGTTGC

TCATGCTTCGCAGGAGTTAA 

TAAATCAATCCAACTACTCATCACAACCATTCATGAATGCCAATGAAAATTATGCTCCTCATGAAACTGACTTTACTTTT

ATGGTTGGTACCAATTACAA 

TCATGTCAACGATATGAACACCATGAACATGGGATTTGTTGACAAAGCATGGGAAGACAAAAACACAAGATCAATTGAGA

TTGGAGATCTTGATGATGGA 

TTCAAGACAGAGAGGATGATGGAGAATTTAAGATGGGTGGGAATGTCCAGCAAAAATGTGGAAAAGAGCTTTATGGAAGA

GCAGCAAAATATTGTTCCAA 

TTGATGATATCTCAAACTTCCAAACTAATACGGAAGAAAACGAACTGAAAGTAGGATTTGAGAAACACAGTTGCAACAAA

GAAATAACCGATACTGAGAT 

TGATGATTTTTCAATGGGATTCATGAATGATGAAGACCCCAATGAGAACTTCCTAAATGAGGAAAACATTGACTATTCAA

ATTCTACAAACTATGATGTT 

GTTGAGGAAACAAAAACCAATCATGCGATGTTTGTCTCAACTCATCAAGTAGCTGATACATTCTTTCATCAAATAGCTCC

TTCACAAACCGTCAAAGTTC 

AACTCAATCCAGTAATGGCTGCCAATCAATGTATAGAGAAAGCAACAGTCAAGAAAGGACCCTCTTTCTTTAGAAAGTTT

AAGGCCTGTGTGACAGGGAA 

GCTAATAAAGCCATCAAACACAGTAGCAAGTGTTCTTGAATTCATCTTTGCATTTTTGTTGATGCATTGTGTTTTTTTAA

AGGGATTAGTGGAAGATTGG 

AAACCAGACCTTAAACGTTGTGGCTGTGTTTACAGCATGAAGAATATGGGAGAAGCAACAGAGAGTGTGCCTAGGAATGA

ACAAGAAAAGGTTTGGTTTG 

TTGGTATCAGATATGGGAAAGGATTTAGCATGGTCCTAAAGAAGATAAGCATTTTCCTCACTATATCATTGGCTCTGTTC

ACCATGTGGGCTAACCATAT 

CATAGTTGACTCTTAG 

 

>Phvul.007G085600 

ATGGGTGAAGCTTCGGGAGATGGCAACGCTGACTGTTTCAGCCAGATGATGGCGTCGATGCCTGGTTTTCGCTTCCATCC

CACGGATGAAGAGTTGGTTA 

TGTACTATCTGAAGCGGAAGATTTGTGGGAAGAGGCTGAAGCTCAACGTTATTCGTGAAACCGATGTGTATAGGTGGGAT

CCTGAGGAGTTGCCAGGGCA 

ATCCATACTGAAAACTGGAGATAGGCAATGGTTCTTTTTCTGTCCCAGAGATAGGAAGTATCCTAACGGTGCAAGGTCTA



ATCGAGCCACCAGACATGGT 

TACTGGAAGGCCACAGGAAGGGATCGTAATGTGATATGCAATTCTAGGGCAGTTGGAGTGAAAAAAACCCTGGTTTTCTA

TATAGGCAGAGCTCCTAGTG 

GCACGCGAACGGATTGGGTTATGCATGAATACACCATGGACGAAGAGGAGCTTAAGAGATGCCAGGGTGTTAAGGAATAT

TATGCACTTTATAAGGTTTT 

CAAGAAAAGTGGAGCTGGTCCTAAAAATGGTGAACAGTATGGTGCACCATTTAGTGAACAAGAGTGGGCAGCGGATGATG

ACATAGTGGATTTTAATATT 

AAGATAACTGATCAGGAGGCTCCAAATGTTGTCTCTGAGAATGGGAATGTACTGCATCCGTTGCTTGATGATGAAATCAA

CGACATCATTAGAGAAATTT 

TGGATGATGAGCTTGTCCTTGATCAGCAGCATGTGAATGGTTTTCTTGACTTTCCTCAGGTTGTTACTGAAGAAACACAA

AGTACTGTTGTCGATCAGTT 

CTCTGAGGCGGTTATGTTCCCTGAGACAATCAATTCTTGCTGTGAATTTTTTGATGTGCAGCCCAGCTTTGAGTTCAACC

AGCCAGTTACTTCTCATTTA 

CAAGTTTCTGAAGCTTCTGAGGTTTCTTCTGCCTCCAACGTTAAAACAAAGGGGCTTGATTTGGATGAGGATGGCTTTTT

GGAAATTAATGATCTCATTG 

ATACTGAACCTACATTGGCAAATGTGGAAAATCCCGTGGAGCACCTGCGGTTTGAAGATGGGTTAAGTGAACTTGATCTA

TACCAAGATGCAGAGATGTT 

TCTTCGTGACCTGGGGGCAAATGAATATACAAATGCCCTTGTCAGCAACAATATCGAAAGTCAAACTTACCAGTTGCTAT

GCAATCCAGAGGATGCCAAC 

CAAACTGTTGGTGAATTCTGGATTCATGGTGAAAGAAACACCCTGAGTCCATCAGAAGAAGGCTTTGTTGATTCTTTCTC

GCTACCATCCGCAGGTGTTG 

TATGTGAATCTCTCAGTTTTCCTGAGGAAGGCAATTACAATCAAAGTAGCACCGTGGAAGACGTTTCTACAAGTAGCTTC

TCCTCTTCTCTCTGGGCCTT 

TGTTGAGTCAATACCTACTACTCCTGCATCAGCTGCTGAAAGTGCTTTGGTGAATCGAGCATTGAATCGAATGTCTAGCT

TCAGCCGGGTAAAGATCAGG 

CACACAAACATTGCTGCAGGTAAAGAAACTGCAACTACGAAGAAAGCAGGCAGAAAGGGATTTTCATTCCTTTTCTTCCC

TATTCTTATTGCTTTATGTG 

CTTTTTTGTGGGTTTTTGTTGGAAGCTTGAGATTATTAGGGAGATGTATCTCTCCTTGA 

 

>Phvul.007G140500 

ATGGCACCAATAGGTCCCGGCTTCCGATTCCACCCCACTGACGAAGAGCTGGTTGTCTTCTACCTGAAGCGCAAGATCAC

CGGAAACCTCTCCCGGTATG 

ACCACATCGCCGTGGTTGATGTCTACAAGCTCGAGCCTTGGGACCTTCCCCCTATGTCCAAGCTGAAGACCAAGGACTTG

GAATGGTACTTCTTCAGCGT 

GCTGGACCGCAAGTACGGTAATGGCTCCAGGACCAACCGCGCCACCGAGAAGGGCTACTGGAAGACCACCGGAAAGGACC

GCCCCGTGGCCCACGGCGAC 

CGCATCGTCGGGATGAAGAAGACCCTCGTTTACCACATCGGTCGGGCCCCACACGGCCGTCGTACGAACTGGGTCATGCA

CGAGTACAAGATGCTCGATG 

AAGAATTGACGCGTGCTGGCACAGTGCTGGATGTGTATGTGGTATGTAGGATTTTCGAGAAGAGTGGTTCTGGACCGAAG

AATGGGGCCAAGTATGGTGC 

TCCCTTGGACGAGAAGGAGTGGGATGCGGAGGATGAGAATGAGCAGAAGAAGGTGGTTCCCTTGCCGGAGACTGCTCATC

ATGTGGTGGCTCCGTTGACG 

GAGACCCCCCATAACGTGGTTTCTCCTCCTTTGCCGGTGGCAGCTGCTGTGGCTCCTCCCTTGGTTGCTGATGATGAATT

TTGGAATATTGGGGCCTTTT 



TGGAAACTAACGATCTTGACATGGAGCTTGATTTGACTGATATGATTGGGAATGCTACTTTTCCATCTTCGAACTTCCAT

CACGGGGAGTGTAGTACCCA 

CGCTGAGAATTCCCAAGAACTCATCAAGGATCAGGAGCCATTAGAAGGCACCTTTGGAATTTCTAGGCTGGAAAATGGCC

AGCCTCTTGATATGGCTGAG 

CAACAAGACATGGGCACAAGTTCTGTGAGAGATGGAGACGATGGTGAGCTGAGCGAGATTGAGAATCTTCTCAATTTCAA

TTATGCATCGGATAATATGG 

ATCTGGATCTATATTTTGATGCCACCCAGGATCTTCCAGCGGCTGATGATGGATCATTCTTGGAAACCAATGATCTTGCA

ATTGGGAATGAGGGTAATCC 

CACTGAGGCTGATCCTTCTGCGAACGATATGCTAGACGAGTATCTTGCACTCCCTGATGATGATATTTGCAATTATATAT

CTTTTGATCTTCCTCAGATT 

CCAGAGAGTGAAAACTCTGATTCCAACCAAGGATCACCTTTAACCCAGCAGACTCTGGAGGGAGAAACCGCTGATAAAGC

TGTGGTTAGTAAACATGATT 

CTGATGCACAAACCAGCAAGGAGGCTTTCTCTGTGCAAAATAGAGAGGAGGAAAAGTTAGCACCAGAAAATTCAAACCCA

TTCGTTAAGGAGGCCTATGG 

ATGGTTAGCTAGCATACCTGCTGCACCTGCACATGCTTTTGAGTTTCCAGCTAAGGATATTACGCTTGGGATTCATAGTG

CAGCTCAGTCTTCCCACACA 

GCTCATATAACTACAGGTATGATCAGCATAACAGACATTACTTTTAGAGGCAATGCGATGGATTGGCCCATGGGAAAAAG

CGGAGGGTTTAACACTGCAA 

TATCTACTGAGTTTTCTCAACCGGATGTTAATTGTGCTGCTTTGATACCTCTTTCTGGCAAGACCGCATTTGTGTTGTCA

CATGGCTGGATTTTCTTGAC 

GGGTTTCTCAGTTCTTATTCTTTCACTTAGTTTCAAGATTGGAAGCATGATGTATACTGGTAAGTGA 

 

>Phvul.008G189100 

ATGGGTGCTGCTGTCGTAGAGTGTTACCCGCCGCCGCGCACGGCGGTGCTGTCTCTCAACACACTGCCGCTAGGCTTCCG

TTTCCGTCCCACCGATGAAG 

AGCTTATTGATTACTATCTGCGCTCGAAGATCAACGGAAACGGGGACGATGTTTGGGTTATCCGTGAAATTGATGTCTGC

AAATGGGAGCCTTGGGATTT 

GCCTGATTTGTCGGTGGTACGGAACAAGGATCCAGAGTGGTTCTTCTTCTGTCCGCAGGATCGGAAGTATCCCAATGGGC

ACAGGTTGAACCGAGCTACG 

AGCCTTGGGTATTGGAAAGCAACGGGGAAGGATCGAAGGATTAAGTCTGGGTCCACTTTGATTGGAATGAAGAAGACTCT

TGTTTTCTATACTGGTCGTG 

CACCGAAGGGGAAGAGAACCAATTGGGTTATGCATGAGTACAGGCCTACCCTGAAGGAGCTCGATGGTACCAATCCTGGA

CAGAATCCGTATGTCCTTTG 

TCGCTTATTTAAAAAACATGATGAGAGTCTTGAAGCTTCAAATGGTGAAGTGGAACGGGCTGCTTCAACCCCTATGACTG

CCAATCACTCTCCAGATGAA 

ATACAATCTGATTCCTCTCTGGATCCAGCATCTTCCTCACAGATTACTGAAGGTGAAAAGCCTCTAACAGTTATCCCTGA

GAACTCTGAAGAAGTAATAT 

CCAACATTATAACTCCAGTTGACTCCCATAGTGATGGATGTGATGCTCGGGATGCACAAAATCAGATTGTAGAACTAGCT

TCAGAGCAGGATCAGGCATT 

TAACTTTGAGGATTTTTATGACCCAACAAACCAGCAATTAGATGACAAATTATTCTCCCCAGTCCATGCTCATTTCCCAC

CAGAAATTTACTATCAATCA 

GAACTTCAGTATGGTACAAATGACAATATGTCTGACCTTTTTGACTCAGTTAATTGGGATGCGATCTCCTATGATACTAG

CAGTCTAGAGCCATGCTCAT 

CCCTCCTCAATGTTAAGGACCATGGATCAGGCAGTGACTCAGATGTGGAAATGGCCAATATGACGAATCCGCAGGCATTG



CATGGTTATCCTAAGGAGGC 

AGTTGAGCAGAAGAGCAATGTAGGATTATTTCAGAACAGTCCCGAGATGGCTTTCTCAAACGATGGTTCTATGGGCGAAG

TGGACTATACGACCAAGAAT 

TGTGGGCAACTAAGAAACTTTGATGCGTTTAATAATAATGGTGGTACTGGAATCAGAATAAGGTCTCGTCAAGGACGAAC

TGAACAGCCAAACATGAATG 

GAATGGTACCATCACAAGGTAATGCACCAAGGAGAATACGGTTGCTTGTTGGGCGTGGGCCTCCGTTTGGTTCTGAGGAG

GCGGCAAAAGATGGAAGTTG 

TGCTTGTGCCCCAGAAGACCATAATTCAAAAACCATCAATACTAGGGAGTGGAAAGCTTCAGACAACCAAGCTGCCGACG

AGAGTTCCGCCGTTGCTGAT 

GATGTGGATGAACGAGAGAAGGAATCTCCGGAGTCATCTGACTTAGGAAAGATCACTCAACAGCATGTTGCAACTGCAGA

ATCCATCTCAAAAGACCATC 

TACAGGTTTCGTCTAACCGTGGCATGTGGTCTTATGTTCTTGGAGTTTCTGCAACTGTGTTGGTTTCAGTAATACTCGTT

GTTAATATATGGGCATATGT 

GAGATCTTAA 

 

>Phvul.008G241200 

ATGGCACCTGTTTTGCCTCCAGGTTTTAGGTTCCACCCTACTGATGAAGAACTTGTTGCTTATTACCTTAAAAGGAAGAT

CAATGGCCGAAAGATTGAGT 

TGGAAATCATTCCTGAAGTTGATCTCTACAAGTGTGAACCATGGGACTTACCGGGGAAATCATTGTTACCGGGAAAGGAT

TTGGAGTGGTATTTCTTTAG 

TCCTCGTGATAGAAAATACCCAAATGGATCAAGAACAAACCGTGCAACAAAATCTGGGTATTGGAAGGCCACAGGGAAGG

ATAGAAAAGTGAATTCGAAG 

GCTCGATCTGTGGGTATGAAGAAAACCCTAGTTTATTATCGAGGAAGAGCACCCCATGGCTCTCGCACAAACTGGGTTAT

GCATGAATATCGTCTCGATG 

AGAGAGAGTGCGAAACTGCTTCAGGCTTGCAGGATGCATATGCCCTTTGCCGTGTGTTGAAGAAGACTGCAGTGATTCCT

CAAAAAGTTGAGGGGCATTA 

TGTTGAAGTTCCCAATGTGAATCAGATTACAAGCGATCAATCATCAAGCATTGAACTATACTCTGAAGGAAGGGGCGAAG

ATTTAGATAGCTCTAATTAT 

TTTATGTCTGTGAATACTTGTTCACCCCACAATCTTGGAATTGAGACTCCTCTCAATATCAGTGGTGGAACCACCAGGGA

TCATGAGAAATGGTCACACG 

TCTCATTACAAGATCCAATGTTTAGTCTTCCAACTTCATATCCTCATTTTGGAGCGTACCTTCCATCCAAGGTGGATATA

GCTCTAGAGTGTGCAAGAAT 

GCAACATAGGTTTGTTATGCCACCTTTGGAGGTGGATGACTTCCCTCAAGTTGGAATCTCAGAGCTGAAAATGACACAAG

CCTCTAGTTCCATGCAAGGA 

AGCAGACCTGAAACGGATATCTTGCAGGAAATTCTTTCAGTGGCTCATGCCTCTCAGGAATTAATAAACCAATCCAGCTA

TTCGCAGGAATGGGGTGGCA 

ATGATTATTATTATGCTCCTCGTGATGACGATTTTACCTTCATGGTTGGCACTAACTACAATCATTCAAATGAAATGAGC

TCAGCGAGGTATGTTGACAA 

AGCATGGGAAGATGCAAACACAAGGACCATAGAGATCGGAGATATGGATCAAGAATTTAAGGCAGAGAGGATGGTAGAGA

ATTTAAGATGGGTTGGAATG 

TCAAGAGAAGATTTAGAAAAGATGGAAGAACAAAATATTGTCCCAATAGAGGATATTTCAAGCCTCCAAACTAACATGAA

AGAAAATGAGGTGCAAGAAT 

ATGAGCAGCACAACATGGAACACAATGACACTGAAATCAATGATTTCTCATTGGGTTTCATCAATGATAGCGACCCTACC

GAGAACTTCACAGAAGATGG 



TAACAGTGATGATTATTCAGGTTCTCCAAGTTTTGAGGTGGTTGAGGAAATAAAGGTCAATCGTGGAATGTTTGTTTCGA

CTGGTCAAGTGGCCGAGACA 

TTCTTTCACCAAATGGTTCCATCACAAACCGTCCAAGTTCAGCTTAATACAGTGATGGCACACGATCATTATGTAGAGAA

TGCAGAAGCAATGCTGTTGA 

TAATGGAGGACCAGGGGTCTTTAAGGAAGGTTAAGGCCTATGTGATGGGGAAGCTACTGAAGCCATCAATGACAATAGCA

AGTGCAGTTGTGTTCGTCTT 

TGCACTTGTGTTGATGCATTATGCTTTTATAAAGGGAGAAGTGAAAATTTGGAATGAGACATGTTGCAGTAACAGTGGTA

GCATCATGAAGAAAACGAGT 

CAATCATCTCAGATAATGAAATGGAATGAGCCAAATGAGGTTTGGTTTGTTGGTATCAAAAGTGAGAAAGGATTAAGTGC

AGTCTTGAAGAAAATAGGCA 

TTTTTCTCACTATATCGTTTGCTCTTTGTACCATGTGGGCTAACCACAATTGA 

>Phvul.009G039000 

ATGACTTCCGTCGACTGTTATCCGTCGCGCGGGGACGATGTCGCCGCCGTCTCGCTGGATTCTCTACCGTTAGGGTTCCG

ATTCAGACCTACCGACGAGG 

AACTCATCGATTACTACCTGCGACAGAAGATTAACGGCAATGGTGCCGAGGTTTGGGTTATCCGAGAAATTGATGTCTGC

AAATGGGAGCCGTGGGACAT 

GCCTGATTTGTCGGTGGTACGGAACAAGGATCCGGAATGGTTCTTCTTCTGTCCACAGGACAGAAAGTATCCGAATGGGC

ATCGATTGAACAGGGCAACG 

ACTCATGGGTATTGGAAGGCAACTGGGAAGGATCGTAGAATTAAGTCTGGGATGATGTTGATTGGAATGAAGAAGACTTT

GGTGTTCTACACTGGTCGTG 

CACCCAAAGGGAAGAGGACTAATTGGGTTATGCACGAATATCGCCCCACCTTGAAGGAGCTTGATGGCACCAATCCTGGA

CAGAATGCATATGTCCTTTG 

TCGCTTGTTTAAGAAACACGACGAGAGCCTTGAAGTTTCGCACTGTGATGAGGCAGAACAGACTGCTTCAACTCCGATTG

CTGCCAATTACTCTACGGAG 

GAAATACAGTCTGGTCTGGCTGTTGTTGCAGTGTCCCCATCACTTGTTACAGAGGATGATAAGCACCAGGCAATTATCCC

TACGCACTCTGAGGAAGCAA 

TATCCAACGTTATAACTCCTGTTGATTGTCATAGTGATGGATATGATATTTCTGATGCACAAAATAATTATGTGGCACCA

GCGGCAGAGGAGTTTCAGCC 

GTGGAACGTTGATATGTGTTACGATCCAAAAAACGAGCTATTGTATGACAGATTATTTTCCCCTGTACTTGCACTTCAAC

CAGAATTTCCTTATCAATCA 

AACAGTGAATCAGATAGTCGGTATGGGCTTCAATATGGCACCAATGAGACAAACATTTCAGACTTTTTGAATTCTGTTGT

TAACTGGGACGAACTACCCT 

ACGAGGAGCCCAATTGTCAACAGTGGAGCTCCCCCTCGTTTAATGTTCAGAATAGTGTTTTAGGCAGCCACATAGATTCT

GAACTTGCCAATATGACATA 

TATGCAAGCTGGTTACGCTGAGGAGGCAAACGACAGAAAGATTCCTTTGGTGATAGCTCCAGAATTTTGCAGCACCACTG

GCATCCCCATTGACCGTGGT 

GGTGGTGATGAGCAGAAGAGCAATGTTGAGTTATTTCAAAACAATTCCCAGAGAGCTTTTACTGATTATCAGCAATGTAG

TATCTTTAATGCAGTTCCTT 

GTGGGGATACTGGAATCATTAGGAAGACACGAGTGGTTCAAAATGAAAAGCTAAGTGCAAACGTTACACAAGGTACAGCG

CAGAGGAGAATTCGTTTGGT 

GCAGAAGACGCGAAATGAACTCTCAAATAAGATGGTGAAAAATGAGCTTGACTCAAAATCAATCATTGCAGTGGAGGAGA

AAGCTTCAGAAAACCATGCT 

TCGGATGAAAGTGCTACTCTTACTAATGATGGGAATGAACTGCAGAAGACACCTGAACCAAATGGCAATAGAAAGATTTG

TCGACAAGTTGCCAAAGCAA 



GTTCCACCTTGGGGTTAAAGGATTTTTTATTGCTCAGAAGGGTGCCATACATTTCAAAGGCTACCTCCAATCGTGCCAAG

TGCTCTTCTATTTTTGTAGT 

TTCTGCCTTTCTAATGGTCTCATTAGTGGTCTTTACTGACATCTGCGGATATCTTAAATTCTAA 

 

>Phvul.010G120600 

ATGGAGATTGTAGGATTCGGTTTTCGTCCCACAGAAGAAGAACTTGTGGACTATTACCTCAAACATAGGTTGCTCGGTGA

TGATCCACATGTCCACGTCA 

TCCCTGACATTGACCTTTGTGAGGTGGAACCTTGGAACGTACCAATGTTATTAGCACAATCAGCTGTACAATTCGATCTT

CCAGAATGGTTTTTCTTCAG 

TCCTGTTGATTTCAAGTATTCAAATAGTAAAAGGGTTAACAGAACAACCAAGTGTGGCTTCTGGAAACCTACTGGAAAAG

ATCGTGAGATCAGGAGTTTG 

GACACAGACACTCTCATTGCCACAAAGAAGACTCTTGTTTACTATAAAGGCCGTGTTTCCCGCGGTGTCAAGTCCAACTG

GATTATTCATGAATACCATG 

CTGTTACCTTTCACGAAAGCCAGAGGACTTCTGTTTTATGTCGCCTGATGAAGAAACCTGGACCAACAACTGAAGGTGAA

GGTGATACACAGACTAGCGA 

TGAAGGGGAGAGCAGTAGAGTCATGGTTTCTGGCTATGAAAATGAGGCAATAGAAAGGGGGATTCCTTCAAGAGGTACTT

CTGCTGGAATAGAGACGACC 

TTTCAGCCTATGCATCAAACATATAATTACTTCCCCCCACTGCAACAGTCTCCAATTGGCATTGACCAAGAGGAATCTTC

TCTTCCACACTCCCCATTTT 

ACAGTTCCCATTTTAGAAATGAATCCAACAATATGCAGATTCCATTTGAAACTACCCAGGAGGAGGAGCAATTCCTGAGT

TCTATTTGGGTTGATGAGAG 

AGAACTTGGATACCAGATGCCATCAATCTTCTGA 

 

>Phvul.010G121100 

ATGGAGGACATAATTTCCATTCTTGATCACTTGCCTGTAGGATTCAGATTCCGTCCCACAGATGAGGAGCTTGTCAATCA

TTACCTCAAACACAAGTTGC 

TGGGTGATGATTTCTCTGTTCAGTTCATTCCAGAGATCGACCTCTGCAAAGTGGAACCTTGGGACGTGCCAGCAAAATCA

ATATTCAAATCCGATGAGCT 

GCAATGGTTTTTCTTCAGTTCTGTGGATTACAAGTACTCCAATAGTAAAAGGGTCAACAGGACAACCGAGCATGGCTTCT

GGAAATCCACTGGAAATGAC 

CGTAACATTAAGACTGGTGGCAGTAAAAATGTTATTGGGACAAAGAAGACTCTTGTTTTCCACAAAGGCCGTGTTCCTGG

TGGTCAAAGGACCAACTGGG 

TTATTCATGAATATCATGCTCTTGCCTCCCGTGAAAGCCAGAAGACTTACGTTTTATGCCGCTTGATGAAGAAATTTGAG

AATAAAAATGAAGGGAGAAT 

TGATGCACCAAACTTTAGTGGAGGCGAGCCCAGCACAAGCATGGTTTCTGACTATGGAAATCAGGCAGATATTTTACCTA

GAATGATTGTGGATCCAATC 

TTTCCAGAAGAGATTTTCTTCTCCCCAGTACAACAGCCTCCAGTTGGTATTGAAGTGGAAGGATTTTTCCCAAACTCCCC

AACGCGCAATGCTTGTTTTG 

GAAATGAAAGCATCAATATGCAAATTCCATTTGGAGTTACTGATGATGAAGATGAGTTCCTAAATTCAATACTGGTTGAT

AATGAGGAGTTTGTTATCAA 

TGAAGAAAGAAGAGACTGTTTTGTCAATCGTTCCACCCAACCAAAGTCATTGAGAAGAGTATACTATGCAAGCAGTGACA

CAGATGCTGAAGTTGTCTCT 

AATCTGCATGGTAACATTTGTTCTGGTGAATTCTCTGTTCGTGGTGGCATGAGTAGTCTAGCTTCAAATCATGAAGCACA

CAAAGAAAAAAAGGAGAGTA 



TCATTCAAGATGATTTCTGGGCAGTGGAGACATCCTCTTGTGACTCAACTGCAGATGAACCTGTCGAAACAACAAGATTG

GAAAATCGTTATAATCTAAG 

ACCAGACAACTTCATATTACAAAAAACTGTTGCAGGAAGACCTCAAACACAGAAGAAGGTTTCAAACAATGCAGTATCCC

ACATAGAGGCTCGGAAGGAA 

TTGGTCACTGTGAAATCAGAGAAAGATCAGAAAAGTACTCAAAATACTAGTTCAAGAGGGATCCTCAAGATCAGAAGCCA

TCAATCATCTAATGTCAATA 

GCAAAAGTTCTTTCTTTTACATGGAAACGACTTCATCAAACCAAAACCTGTTTCCACGTTCAGTATATCTTGTCAATGTT

GTCATAGGGATTCTGTTGTT 

AATAGTCATTAGTTGGGACGTATTATTATGTTAG 

 

>Seita.1G371600 

ATGAGCAGCCTATCACCTCTCGACTCCTCGCCGGCGGCCGAGGTGCCCCTCGCCCCCGGCTTCCGCTTCCACCCCACCGA

CGAGGAGCTCGTCTCCTACT 

ACCTCCGCCGCCGCGTCCTCGGCCGCCGCCTCCGCGTCGACGCCATCGCCGAGGTCGATCTCTACCGCCTCGAGCCCTGG

GACCTCCCCTCCCTCTCCCG 

CATCCGCAGCCGCGACGCCCAGTGGTACTTCTTCGCCCACCTCGACCGCAAGATCGCCGGGGCCGGCGCCGGCGGCCGGG

GAGGCCCCGGCAACAGGACC 

AACCGCGCCACGCCGCGGGGCTACTGGAAGACCACCGGCAAGGACCGTGAGGTCTACCACCGCGGCAAGGCCGTCGGGAT

GAAGAAGACGCTCGTCTTCC 

ACGCCGGCAGGGCGCCCAAGGGGGAGAGGAGCAACTGGGTCATGCACGAGTACCGACTCCTCGATGCGGACGGGCCCCAG

GATCTGCACGTGGTGTGTAG 

AATCTTCCAGAAGCATGGTTCTGGACCACAGAATGGAGCGCAGTATGGTGCACCATACATGGAAGAGGAATGGGAAGAAG

AAGAAGATGCCATCGAGAAT 

GCACCTGTTAGTGGCGCATCTGCTGGAATGGCTGCAATCACATGTGCTGTAGATGAGGAGTCGAATGAGGAGGATGAGAA

TGGATACTGTAAAATCAATG 

AGCTTGCTCAAGCCCATGAAGACTCACCAGAGATGGCTCCTCTACAAGCTCAAGGTTCCAAAGACACCAGTGACGGAAGC

TGTGCTGATGGTGTTATTTC 

TCTGGAGGAGATTTTACAGGAACCTTTATCAAATATTAATGCAGAGAATATAGGTAGCTCTGAAGGGCAGAATGCCACTG

ATGATAACTTCAGTGTTGAT 

GACTTATTATCCACATGCCCCACAAAAGATGATGGCTATGTAGGTCAGGATGGCACTCTGAATGGTAGTTACCCGGAGGA

TGGCAATCACACAAATTGGC 

CTTTGAGAGCATATAGTAATCAGAACTATGCCAATGGTACTCTTAGTGCTGAGGAGTTCTTTGACACACAGAATGATACC

AATGGGAATGCATATTCAGA 

GTACCCGCAGGCTGATGGCTTTCCAGTACCTCACCAACAAGTGGATGGCAGCATGGTATTTTACGATGCTCCGTCTGATT

ACAACTTGGTGGATGGAAAC 

GATGACTTTGTATATTTGAACGACCTCCTCAATGAGCCGCTTGGAAATGAATCACTCTTTGACGGAGATGATATGATGGC

TTACTTTGATGCCACGGAGA 

ATGATTTCAAGTATGATATTTCGGGTTCTGCCAAGAGTTCAAACTATCAATTTGCAGAGATGTCAACGAACTTTGCCCAA

AAGGGTGATAACAAGGTCGG 

ATTTACATTCGATGGGATCGCCAAGGCTTCGGAAGCAAATGTTCAATACAGTGCGTCTTCATCTGGTTCCCATGAGGATC

TGTATCCAGATTCTGCAGTA 

CCAGATGACGACACTGGTGATAAAACTTTTGGAAAGCGCTTTGCCGGCATGTTGGGCTCTATCCCAGCTCCACCTGCAAT

GGCCTCAGAATTCCCTCCGG 

CGACCGGAAAATCTGTTGGCGTGCTCTCGGCTGTCAGCCCGAGCTCGATTCGTGTTACGGCTGGCATCATCCAACTTGAT



GGCCTCAGTTTTACTGGCGC 

CTCCGAGCGGTGGCCCCTGCAGAAGAATGGAGACTTCAGTTTGCTTCTGTCCTTCACAGTGGAGAGCGACATGTCAACCA

AAGCTGCTTGTTTCGAGCAG 

GCTTCACGGATGAGCACCATCCCAATGGTGCTGCGCAGCGGCATGTATCTTTTCTTTGTCTCGGCCATGATACTTGTGTT

GAGCTACAAAATAGGGTCGT 

GTATCTACAGCAGGTAA 

 

>Seita.2G258300 

ATGGAAACCCCGCCGCCGCGGCGGTGGCCGCCGGGCTTCCGCTTCAGCCCCACCGACGAGGAGCTCGTCCTCTACTTCCT

CAAGCGCCGGATCGTCTCTG 

CCCGGCCCTCACCCTACGTCGCCGACGTCGACGTCTACAAGTCCCACCCCTCCCACCTCCCAGAGAGGTCGGCGCTGCAG

ACGGGGGACAGGCAGTGGTT 

CTTCTTCAGCCGGACGGACCGCAAGTACCCCAACGGCTCGCGCGCCAGCCGCACCACGGGCGACGGCTACTGGAAGGCCA

CGGGGAAGGATCGCTTCATC 

TGCGGGGGCGGCCGGGCGGTGGGGAACAAGAAGACGCTCGTGTACCACCACGGCCGGGCCCCGCGCGGGGAGCGCACGGA

CTGGGTCATGCACGAGTACA 

CCCTGCTCGCCGACGCGCTCCCGCCGGCCGCGCAGGGGAGGGAGTCCTACGCGCTGTACAAGCTTTTCCAGAAGAGCGGG

GCCGGGCCCAAGAACGGCGA 

GCAGTACGGCGCGCCCTTTCGGGAGGAGGATTGGTTGGATGACGATGAGGAGGGAGTGACTGCAGATGCTTCCGCTAATT

CTGTTCCTATTTGCCCTGCT 

ACAGTGGAGGAGCATGCAATTGCTGACCGTGAACTTCCGATTGAGGATCTTCACGAGCTCCTGTCACAAATTGGAAATGA

TCAGGAGGAGTTTGGTGAAG 

CACCGCTAGATTTCTCAACACCTGCTACTTCCCACGGTCAAGGTCAGGGTTGGCCCAGTGGTGGGGGTGACAAGGCTGAG

GTTGTGGATGCTTCCGTTAG 

TGATGGTGCTGTGGTAGTGGCAGAGAATACGTGCATTGATCTCCCTCTTGGGGATATTGAGCAGCTTCTGATGCAGATAT

CTGATGATCAGCAAAATGCC 

GAATTTTTCTCAGATTTCACACCATCAGTTCCACAACTGCAGCTTCAGTGTGACAATCATCAGGTTTGGCTTGATGCCCA

CAGGGGGCAGGAAGTTTGTG 

CTGCAGATCCTACCGCCAGCGGTGGTGCCGTGGTAGCAGCAGAATGTACTGACACAGATCTTGAAGGTCTTCTGCTGCAA

ATAGCCAGTGACCAGGACAT 

GGTTGAACCTCTATCAGATCTGTCCCCACCAATTCCACATCATAACTTCAATCAGGTCGGCATTGGGGATTTCCATGAAT

CTCACGGTGCTCCGGTTGGT 

AATCTTTCTTGTACAGTTCAAGAAAGTACATTTGTTCCACAAACTGAGCTGAGAAGTCAATTTCCACAGTCTAACCTAAC

CAATGTGCCATTTAGCGGAG 

AAACAAATTCTTCTGAAGGGACAAGTGTGCCACATTCTGTGTCAGGTTTGATCAGTTACAATAGTCAGGATGCTGATGAT

GAGTTCCTTGAAATCAATGA 

TTTCTTTGATCTGGAGGATGTAGAACAGAGTGCAAATTGTACAGCAACGGAGCACTTGATATCTGCAACAAATGGGATGT

TTGACAACTTGGAATACTCT 

GATGCTCCTACGTTTCTACCTGGTCCATTTGACACAGCTGGAGAAGTAGCTGAAAATCAATTTTTTGATTTTGGTAGCAG

TGGAATTCAGAACCAGGGAT 

TTCATTATACAACTCAAGTAAGGACACAAAATCAGGCCGCTCTTAATGTGCGGAGCCATATGAAGGATAACCATGTTGTC

TTATCCTCACATACATCAGG 

CACTTTGAATCTTCATGCGGCAAATGAGCCACCAAGCAGGAGCTCAACTGCTTCACAATCATGGTTCAATGCTGCTCTAT

CAACCTTGTTGGACTCTGTA 



CCTAGCAGTCCAGCATTGGCTGCTGAAATCGAAAACACTGTTATCAACAGAACACTTCAGCGCATCTCTAGCTTCAGATC

ACATCAAGCTTCAGGTGAAG 

AAAACACTGTTATCAACAGAACACTTCAGCGCATCTCTAGCTTCAGGTCTCAGCAAGCCGTACGTGAAGAACCGAGCACC

CGAAGGATTCAGGTTACCAG 

AGGTGGCAGACTGACGTTCATCTCTCTACTGGTTATACTAGCTGCCGTAATGTGGACCTTTACTGCTGGGTCTGCACTCA

ATTTTTGCAAGGGGTTATGG 

AAATCATCTTCTAGGTGA 

 

>Seita.6G055400 

ATGACGGTGATGGAGCTCAAGGCGCTGCCGCTCGGCTTCCGCTTCCACCCCACCGACGAGGAGCTCGTCCGCCACTACCT

CAAGGGAAAGATCACCGGCC 

AGATCAACTCCGAGGTCGAGGTCATCCCCGAGATCGACGTCTGCAAGTGCGAGCCATGGGACCTCCCAGATAAATCGCTG

ATCCGGTCAGATGATCCTGA 

ATGGTTCTTCTTCGCGCCCAAGGACCGCAAGTACCCGAACGGGAGCAGGTCGAACAGGGCCACGGAGGCTGGCTACTGGA

AGGCCACTGGCAAGGACAGG 

ATCATCAAGTCCAAGGGTGACAAGCGCAAGCAGCATGTCATCGGCATGAAGAAGACCCTTGTGTTCCACCGTGGACGCGC

ACCCAAGGGCGAGCGGACAG 

GGTGGATCATGCATGAGTACCGCACCACTGAGCCGGAGTTCGACTCCGGTGAGCAGGGTGGTTATGTTCTTTATCGCCTC

TTCCGGAAGCAAGAGGAGAA 

ACCTGAGCGCGCTAGCCCAGAGGAAGTGGATAGGAGTGGCTACTCGCCTACTCCTTCTCGCTCGTCACCTGACAACATAG

AGGCAAATGAGGAAGCAAAC 

ACGCCGTTAAATAGGGAATCTCCAGAATCTGGTCTGCATGAAAGTCCAATTGAGCTGCCCAATCCTGTTGAAACTCATGC

TATGCCAATAACAAGGTGGC 

TGGCGGGCAGAAATGATAACTTAGTGCCTACTGCAGCGGATGTTTCCCATATGCCTTTCAATGGACATGCTGATGTACCT

GAGGTCAATCCTTCTGCTGG 

TGCTTCAGCTCAGCTCATTAATCCACAGAATGGGAATGATAATCTCACCAATTTTGCGCCTGATATTGCCCCCAATCTAC

AGCATGGAAATGCATTCGTC 

CCTGATCTCCAGGAAATAGCTTTTGGTTTTGATGGCAACATGAATCCTCCTGATGCCCTGGATGTTTTCTTGAACCAAGC

ACTTGTTGATCCTGATGAAC 

ATTCATCAACAACATCAAGAGTTCAGTATGATTCAGACATTCCTACAGAATTTGAGAACAATGGGGTTGCACAGGGTGAA

GATGATCAAAGCTGGTGGGC 

AAATCTAGATTTCTTGTCAGATGAGCCGAACCCTCTGAATTCAGCATATGAGAATACACCGTTGCTGCCTTATGACGCCA

ATGACCAGGATGTACTTTCA 

GTGGACTCTGGCGCTGATTCCTTGCATGAACTTTTCAATAACATGGAAGATTCAAATGCAAGGAGGGCTGGAATGAACAT

TGAATATGGCCTTCAGGGAA 

CTGGGATTTCTCTTATGCCCCGGCAGTTACAGTCCTCTGCGCAGCCAAACTATGTGCTTACTAACCAGGGCACTGCATCA

AGGAGGCTCCGGCTACATTT 

GCCTGCTGATTTTGAGAGTGCGGAGAGCATAACTAGAGATGAGAGTGAAGATGAAGTGTCATGTGTTGTAACTGCAGACA

GGGATGTGGTTTCTGATGGA 

GATGAGGCTGAGTCAACAGGGATTGTTATTAGAAGCCGCCCTGCTCCAAGTTCAAGCTCGGAGAGTTCATTCACCCAACA

GGGGACTACAGTGCGAAGGC 

TACGGCTGCAGTCAGACCTCAAGACAGGACCATGTCCTAGTACTGATGATACTTCGAGCTGCATCATAAACGAAACAGAA

AGTCACCACCAACCAGAGAA 

ATCTGAGATTGCAGAGGATGCAAGTAAAAACTTTGCTGGAAGTGTTGATGATCTGTCAGTCAATTGCGATGATAATGAGC



AAAAGACCATGCCTCAACAT 

GTTGCTGAAATGGCTGTTCCAGAAGCCAAACCTGTTCCAAGGCTGCGGAAGGCTTCTGAGAAGAGTGACAAGGATACTAT

AAAGCAGGAGAGTGGTCTTG 

AGTCGCTGGTGAGAGCACCAGTGCAGAAGGGAGGCTTCCAATCATACACCGCCTGGCTGGTTCTTTCGGTGGTTCTGCTA

CTGCTTCTCTCTGTTGGGGT 

ATATGGGTGGATGTGA 

 

>Seita.6G251900 

ATGACCCACCCCTCCTCGTCCTCCTCGTCCGCTCCGCCGCCGCCGCCGGCGGCGGCGGAGGCCACCTCCCTCGCGCCGGG

CTTCCGCTTCCACCCCACGG 

ACGAGGAGCTCGTCTCCTACTACCTCAAGCGCAAGGTCCTCGGCCGCCCGCTCAAGGTCGACGCCATCGCCGAGGTCGAC

CTCTACAAGCTCGAGCCCTG 

GGACCTACCCTCCCGCTCCCGCCTCCGCTCCCGCGACTCCCAGTGGTACTTCTTCAGCCGCCTCGACCGCAAGCACGCCA

ACCGCGCCCGCACCAACCGC 

GCCACGTCGGGGGGATACTGGAAGACCACCGGGAAGGACAGGGAGGTGCGCCATGGACCCAGGATCGTGGGGATGAAGAA

GACGCTCGTCTTCCACGCCG 

GCCGCGCGCCCAAGGGCGAGCGCACCAACTGGGTCATGCACGAGTACCGCCTCGAGGGCGACGAGGCCGCGGGGATCCCG

CAGGACTCGTTTGTGGTGTG 

CCGGATCTTCCAGAAAGCTGGCCCAGGGCCGCAGAACGGGGCACAGTATGGTGCACCCTTCGTCGAGGAGGAATGGGAGG

AGGATGACGAAGATGTCGGT 

TTGCTTCCGGTGGAGGGTGATGCTGTTGTTGACCATGAGGTTCCCCCAGGTCCTAAGGAGATCCCTGGCGCTTTGGAGAA

AGGCTATCTTCAAATGAGCG 

ATCTCATCCAGGGTTTGGGTGATCAAAATGGGAATGGTACAATTGGTTTGCCAATTTCTGATACCTCAAATAATAGCAAT

CATTCTGAAGATGTGGATGG 

AAATTCTGGGGACATTTTAAGTGATCCGAATCTTGGCTCTAATTTTCTTCAGTATGTTGAGCCTGGGGAGCAGAATAGCT

TAATGCTTAGTGATAATATG 

ATATCAAACGCCAATGCTGGAGATTTTTTTAATAATTCCAGCCCCAGTGATGGGTTCCTTGAGCTGAAGGATTTTGCAGA

TGCTGCAAATCTTGATTACC 

CATTAGGCAATGAGTCCACTGTCTGGCCTTCAGATGGTTGGGCATGGAAAACACCCAATTCTTTGGAAGCTGTAAATGGA

GCTAACAATGATATTCCTCC 

ACTCCCTGATGACCAGACCTTCCAGCCTGATGAGCTGGAGCAGTTGTTGCAGTCAATACAAGAAGATTCCCATTTTGGCT

CAAGTATCATTGACCCCTCG 

CATTCTTCTATAACAAATTCAGTTATGCCAGAGGATGATTCTTTGATGTTCTATGATGCACCCTTTGATTCCACCATCTG

TGATGATGGGTTTAGACAGG 

TGAATGGAATTCTTAGCTCCCCGGCTACCAACCTATCTGGTATTGGCATGGTGGATGATGGTATGCCATATTATGATGCA

ACGGATGATAATTTATTCAA 

TGATATTCTGGGCTCCATACAGCAGCCAGCTGGTAGTTCGCATGCTTTCAATGGCCCAGTCCTTACCCAAGAGGTCAACA

ATACCATGTATACATATAGT 

CCGACTCAAAAGGTTTTAGAACCTAATTTTGTAGTTGGTGCCCCATCATCTGCTAGGTTACCTGAAGCTGGTAGTCAGTT

AAATTGTGTTGTTTTACCAG 

ATGGGCAGGCTAAGAGTAGTACGTACGGAAAGGGCTTTGTAAAGATTTTGGATTCGATCTCTGCTCCCCCAGCTTTTGCA

CTGGAGCCGGCTAACCTCTG 

CAAATCCTTGGCTCCTATTTCTGGAGCACGCCCCAACACCATCCATGTCTCTGCTGAAGTGATCAGTATAGGTAGTTTAG

CTGTTGCTTCTGGGCCAGAT 



AAGTGGGCCCAGCAAAAGGATCAAGGCATGGAGCTGCTCTTCACAGATTTTGAGCCTGGTACCCGTGTACACTGCGGCTG

CAACCCGATTACCACGGTGC 

TGCGTGGTGGCTTCTGCCTTGTCTTCTTTTCGGCAATAATGCTCTTGGTGAGCTATGAGGTGGGTATGTGTATCTATGGC

AAGTAG 

 

>Seita.4G000700 

ATGGCAGCTGCACAAGCACACGCGCAGGCGCAGCGCCGCGGGGAAAGGAAAGCGATGCCGTCTCCTCCTCCTCCGCCGCC

GCCGCCCGGGGCTCTGCCGG 

TGGGCTTCCGCTTCCGCCCGACGGACGAGGAGCTGGTGTGCCACTACCTCAAGCCCAAGATCGCCGGCCGCGTGCACCCG

GACCTGCTCCTCATCCCCGA 

CGTCGACCTCTCCGCATGCGAGCCCTGGGAGCTGCCCGCCAAGGCGCTCATCAGGTCCGACGACCCCGAGTGGTTCTTCT

TCGCGCCCCTCGATCGCAAG 

TACCCCGGCGGCCACCGCTCCAACCGCTCCACCGCCGCCGGCTACTGGAAGGCCACGGGCAAGGACCGCCTCATCCGCTC

GCGCCCAGCAGGCACCCTCA 

TCGGCATCAAGAAGACGCTCGTCTTCCACAGAGGCAGGGCGCCGCGAGGCCACCGCACCTCCTGGATCATGCACGAGTAC

CGCACGGCCGAGCCCCAGCT 

CCAGCAAGGCCAAAACGGTAGCTTCGTTCTCTACCGCCTGTTCGACAAGCACGAGGAGGAGGAACCGGAAGCCGCAGACG

CCGCCGATTCACCGTCCACA 

TCGTCTGCCGCCGACCCGCCACCCATCGCGCCAGCAGTGAAAGCTGAGAATTTGTGCCAACCCGCTTCTGCGAAAATGGC

TCATCTTCTTACAACTCTCA 

GTAACAATGAGCCAACAGCCGCCCAGGAAGGCGATCCTCTTCTGGATGTGTTAGCCCAGCTTCCAGACCTACAGCCTGAG

CAAACATACGATGGATTCCC 

TACCATCACCTCTCCGATGCGTCCTTACACTGACCATCCTTTTCTTGGCAATGTTGGTGGGCAAGATCTTTCGGCGTATA

TAGATAGCATCATTGCTCAT 

CAGGATCTGGAAGACTTGTTGGTCAACCCTTCTTTGGCGAAGACGGTGGAGCACCCCACTGGAAATTTTGAGCCCATTCC

TACTTCTCTACTTGTTCCAA 

GCAGCAGCTCCTCAAACAACAACAGATCACCTGAAAATAGCTGGGCAAACCTTGATACAGAAAGGTTGCTCCTAATCCAG

GGTGCAGATGGCACAGATGC 

TGCTGCTTGCTGTTCTTCTGCAACCAAAATACTACAATTTGATACAGGTGATGCTAATCATGACACGGGACCTCAAACTG

ACTCGGCCTCTGGTGTGTCA 

GCTGAAGCATCCCACTTATACAACCAATATCAACTTCAATCTGCATCCATTCCTCAAATGGAGCTGGCCAGGAGTGACAT

GACAGATTCAGACGCCTTTA 

ATGGGCTTGAAGGTTCGGCACCAGAACCTTTGATGCAGCAATTATCAGTTTCAAACTTCACGGATCCACACCAAGGGACT

GCGTTAAGAAGGATCCGCCT 

TGTGCACTCTATTCAGAGGGCGTCAGTCACTGAGCCTGTACTAACTTCAAATTCGGAGGGTGAAGATGAAGAACGGTCAT

GTTATAGCACAGACAATTCA 

TCAACCAACAACGAGGATTATGCCAATGCTGGAGGAGCAATGCATAGTCAAGGTGGAGGGGTGATACCTACTCAAGTAGT

TTCTTCGACGGAAGTTACAG 

GAGAGCTACAGGATTTCATATTTGATGAAGGTGCATCGTCGCTCCATGGTGTGGTGCGTCATGGAGGCAATCTCAAGCGG

AGGCTCAAAGAGGAATATAT 

GGAAACCAATCAGGATGCCGGTGAGATCCTGCAGCAGAGCATCCGTGTACCTAGAGAGCCATCCCTGAGGAGACGACAAC

GGATCAGTTCAGTTGTGCGG 

GTGCTTTGCCTGGCTCTGGTGGTCATTCTCGTATTTGTTGGCCTATGGAAATGTATCTAG 

 



 

 

>At4g29230 

ATGAACAAGAGTAATCCTGCTGGTTCGGTGACTGGTTCGGATATAATAGACGCCAAGATCGAAGAACATCAACTTTGTGG

ATCCAAGAAGTGTCCTAGCTGCGGCCACAAGCTCGAAGGCAAACCACAGGATTGGGTTGGTTTACCAGCAGGAGTGAAAT

TTGACCCAACGGATCAAGAATTGATAGAACATTTAGAAGCGAAAGTGTTAGCTAAAGACTTCAAATCTCACCCTCTCATT

GACGAATTCATCCCAACCATTGAAGGCGAAGACGGCATTTGCTACACTCATCCCGAGAAACTTCCTGGAGTGACTAGAGA

TGGTTTAAGCCGACACTTCTTTCATAGACCATCAAAGGCGTACACGACGGGAACAAGAAAGCGAAGAAAGATTCAAACAG

AATGTGACAATAATTTGCAAGGAAGTAGTAGCTCCGGTGAGACGAGGTGGCATAAGACCGGTAAGACAAGACCGGTTATG

GTAAACGGTAAGCAAAAAGGTTGTAAGAAGATTTTGGTTTTGTATACCAATTTTGGTAAGAATCGAAAACCGGAGAAAAC

CAATTGGGTAATGCATCAATATCATTTGGGGACACATGAGGAAGAGAAAGAAGGAGAACTTGTTGTGTCTAAGATCTTTT

ATCAAACTCAGCCTAGGCAATGCAACTGGTCGTCTTCTACATCGAGCTTGAACGCTATAGGTGGTGGCGGCGGTGAAGCG

AGTAGCGGCGGAGGCGGCGGAGAGTATCATATGAGGAGAGATAGTGGGACTACTAGTGGTGGGAGTTGTTCTTCGTCTAG

AGAAATTATTAATGTTAATCCTCCGAATCGATCCGATGAAATAGGCGGCGTTGGTGGTGGCGTTATGGCCGTAGCAGCTG

CGGCTGCGGCGGTTGCAGCTGGGCTTCCGAGTTATGCAATGGATCAGCTCAGCTTTGTTCCGTTTATGAAAAGCTTTGAT

GAGGTGGCGAGGAGGGAAACTCCTCAGACTGGGCACGCTACATGTGAGGATGTAATGGCAGAACAACATCGTCATCGTCA

TCAACCATCATCATCAACATCACATCATATGGCTCATGATCATCACCATCATCATCATCAACAACAACAACAACGGCATC

ATGCATTCAACATAAGCCAGCCTACACATCCGATATCAACCATTATTTCTCCATCTACTTCGCTTCACCATGCCTCCATT

AATATTCTTGACGATAATCCTTATCATGTTCATAGAATCTTGCTCCCCAATGAAAATTACCAGACACAACAGCAACTACG

TCAAGAAGGAGAAGAAGAACATAATGATGGGAAGATGGGAGGAAGGTCAGCTTCCGGATTGGAAGAACTCATAATGGGCT

GCACTTCTTCTACCACTCATCATGATGTAAAAGATGGGTCATCATCAATGGGGAACCAACAAGAAGCAGAATGGTTGAAG

TACTCAACGTTTTGGCCAGCCCCTGACTCTTCTGACAACCAAGATCATCATGGGTAA 

>Glyma.20G172100.4 

ATGATGTCGTCGATGCCGGGTTTTCGCTTCCATCCCACGGATGAGGAGTTGGTGATGTACTATCTGAAGCGGAAGATTTG

TGGGAAGAGGCTGAAGCTCGACGTGATTCATGAAACCGATGTGTATAAGTGGGATCCCGAGGATTTGCCTGGGCAATCCA

TATTGAAAACGGGAGATAGGCAATGGTTCTTTTTCTGTCACAGAGATAGGAAATATCCTAATGGTGGAAGGTCTAACCGA

GCAACCAGACGTGGGTATTGGAAAGCAACAGGAAAGGATCGTAACGTGATATGCAATTCTAGGTCAGTTGGAGTGAAGAA

GACCCTGGTTTTCTACGCAGGCAGAGCTCCTAGTGGTGAGCGGACTGATTGGGTTATGCATGAATACACCTTGGATGAAG

AGGAGCTTAAGAGATGCCAGGGTGTTAAGGACTATTATGCACTTTACAAGGTTTACAAGAAAAGTGGACCTGGTCCTAAA

AATGGTGAACAGTATGGTGCACCATTTAATGAAGAAGAGTGGGCAGATGATGACATAGTAGATTTTAATATTAACTCAGC

TGATCAGGAGGCTCCAAATGATGTTGCTGATAATGTTAATGTACCACTGCCTTTTCTTGATGATGAAATCAATAACATCA

TTAGGGAAATTTTGGATGATGAGCTTGTCCTAGATCAGCAGCATGTGAATGGCTATCCTGACTTTCCTCAGGTTGTTAGT

GAAGAAACACAAAGTACTGTTGTGGATCAGTTCTCTGAGGATGTGATGCTCCCTGAACCAGTCAGAATCTCACATCCTAG

CTGCCAATTTTTTGATGCACAGCCTAGCTTTGACTTCAATCGGCCAGTTACATCTCATCTGCATGTTTCTGAAACATCTG

AGGTCACTTCTGCTTCCAACATTAAAACAAAGGAGCTTGACTTTAATGAGGATGGCTTCTTGGAAATTAATGATCTCATT

GATACTGAACCTACATTGTCAAATGTTGAAAATTCTGTGGAGTACCAGCATTTTGAAGATGGGTTAAGTGAACTTGATTT

GTTCCAAGATGCACAGATGTTTCTTCGTGACTTGGGGCCAATTATTCATGAAACAGATTCACATGCATATACAAATGCCC

TTGTCAGCAGCAATATTGAATGTCAAAGTTACCAATTGCTGCCAAATCCAGAGGATGCCAATCAAACTGTTGGTGAATTC

TGGATGCATGGTGA 
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ATGGCACGCATGGGTCCAGGGTTCCGATTCCACCCCACCGACGAAGAGCTGGTGGTGTTCTACCTCAAGCGCAAGATGAC

TGGAAACCTCTCCCGCTACGACCACATCGCCGTCGTTGACGTCTACAAGCTCGAGCCCTGGGACCTTCCCTCTCTGTCGA

AGCTGAAGACGAAGGACTTGGAGTGGTACTTCTTCAGCGCGCTGGATCGCAAGTACGGAAACGGCTCCAGGACCAACCGC

GCCACCGAGAGGGGCTACTGGAATCAAACCGGGATCGAGCATTTTGTGCATGCAGATTTATTTATGTATTTGTCATCATT



CATGAGATATGTAGTCCTGGCACTGGAACTTGATTGGAGTGGTATAATTGACAGTGATACTTTGCCATCATTGAACTTTC

ATTACGGGGAGTGTAGTAGCCATGCTGAGTATTCCAAAGTATTCATCAAGGATCAGGAGCCATTGGCAGACACTTTTGAA

ATTTCTTGTCCTGAAAATGTCTGGCCTCTTGATATGACTGGGCAACATGGCGTGGGTACAAATTCAGGGGAAGATGGAGA

CAGTGGTGAGCTGAGCAATATTGGCAATTTTGATCTTTCATCGAATAATATGAATCTGGATCTTTACTGGGATGCCAACG

AGAATCTTCCGATGGATGATGATGGATTTTTGGAATACAATGATATTGCAATTGGGAATGGGGATAATCCTACCGAGGCT

GATCTTTCTGCAAATGCCATGCTAGATGAGTATGCTGCACTCGCTGATGATGATATTTACAAGTATATATCTTTTGATTC

TCCTCAGATTCAAGAGAGTGAAAACTTTATTCCCAACCAAGGATCACCTTTCACCCAGCAGAATGTGGAGGGAGAAACCG

CTGATAGAGCTGTGGTTAGTAATGAGGGTTCTTCAGTGCAGAATACACAGGAGGCAATGCTTGGCATCAGGAAGTACAAA

TCCACTTGTTAA 
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