
Total 154 sequences (149 plant) All have DEAD or DExD 
56 At sequences (From Mingaetal2004) Not the two pseudogenes AtRH54 and 55) 
5 E. coli sequences 
47 Rice best homologues  
46 Maize best homologues (4 were added) 
 
>AtRH01 
MDSVVPWMRAPVDVSNVENCALDTLPCLNPKLKKALENMGISSLFPVQVAVWHETIGPGG 
FERDICVNSPTGSGKTLSYALPIVQLLASRPVRCLRALVVLPTRDLALQVKDVFDAIAPA 
VGLSVGSAVGQSSIAGEISQLIKTPKLDAGICYDPDDLSQNLESAVDILVATPGRLMDHI 
NNTKGFTLEHLRYLVVDETDRLLREAYQSWLPTVLQLTQTSDDSLFPSFTPFVPSAFGSL 
QTVRRQSVERGFKGKPYPRLVKMVLSATLTQDPSKLIQLDLHHPLFMTTGGSRYRLPEKL 
ECLRLICETGMKPVYLVALLKSWEGEKCIIFTSSVETTRRLCKLLNFFGDPKIKAKEYSG 
GLNQSLRSKELKAFRKGDIQVLVASDALTRGMDVKGVTNVINYDMPPFAKTFIHRAGRTA 
RAGQAGRCFTLLSNHEVRRFSKLLEKVGSDSCPIYPIPPTSLDSIRATYTPALEKLKELV 
ESEAPKKGRQAFRHNSRTGNSQTKLNKPRSEA 
 
>AtRH02 
MATANPGRGGGRRGGGAMDDDKLVFETTDGIEPITSFNDMGIKEDVLRGVYEYGFEKPSA 
IQQRAVMPILQGRDVIAQAQSGTGKTSMIALSVCQVVDTSSREVQALILSPTRELATQTE 
KTIQAIGLHANIQAHACIGGNSVGEDIRKLEHGVHVVSGTPGRVCDMIKRRSLRTRAIKL 
LILDESDEMLSRGFKDQIYDVYRYLPPDLQVCLVSATLPHEILEMTSKFMTEPVKILVKR 
DELTLEGIKQFFVAVEKEEWKFDTLCDLYDTLTITQAVIFCNTKRKVDYLSEKMRSHNFT 
VSSMHGDMPQKERDAIMNEFRSGDSRVLITTDVWARGIDVQQVSLVINYDLPNNRELYIH 
RIGRSGRFGRKGVAINFVKSDDIKILRDIEQYYSTQIDEMPMNVADLI 
 
>AtRH03 
MASTVGVPSLYQVPHLEISKPNSKKRSNCLSLSLDKPFFTPLSLVRRTRRIHSSSLLVPS 
AVATPNSVLSEEAFKSLGLSDHDEYDLDGDNNNVEADDGEELAISKLSLPQRLEESLEKR 
GITHLFPIQRAVLVPALQGRDIIARAKTGTGKTLAFGIPIIKRLTEEAGDYTAFRRSGRL 
PKFLVLAPTRELAKQVEKEIKESAPYLSTVCVYGGVSYTIQQSALTRGVDVVVGTPGRII 
DLIEGRSLKLGEVEYLVLDEADQMLAVGFEEAVESILENLPTKRQSMLFSATMPTWVKKL 
ARKYLDNPLNIDLVGDQDEKLAEGIKLYAIATTSTSKRTILSDLITVYAKGGKTIVFTQT 
KRDADEVSLALSNSIATEALHGDISQHQRERTLNAFRQGKFTVLVATDVASRGLDIPNVD 
LVIHYELPNDPETFVHRSGRTGRAGKEGSAILMHTSSQKRTVRSLERDVGCHFEFISPPT 
VGDLLESSADQVVATLNGVHPDSIKFFSATAQKLYEEKGTDALAAALAHLSGFSQPPSSR 
SLLSHEKGWVTLQLIRDPTNARGFLSARSVTGFLSDLYRTAADEVGKIFLIADDRIQGAV 
FDLPEEIAKELLEKDVPEGNSLSMITKLPPLQDDGPSSDNYGRFSSRDRMPRGGGGSRGS 
RGGRGGSSRGRDSWGGDDDRGSRRSSGGGSSWSRGGSSSRGSSDDWLIGGRSSSSSRAPS 
RERSFGGSCFICGKSGHRATDCPDKRGF 
 
>AtRH04 
MAGSAPEGTQFDARQFDQKLNEVLEGQDEFFTSYDDVHESFDAMGLQENLLRGIYAYGFE 
KPSAIQQRGIVPFCKGLDVIQQAQSGTGKTATFCSGVLQQLDFSLIQCQALVLAPTRELA 
QQIEKVMRALGDYLGVKVHACVGGTSVREDQRILQAGVHVVVGTPGRVFDMLKRQSLRAD 
NIKMFVLDEADEMLSRGFKDQIYDIFQLLPPKIQVGVFSATMPPEALEITRKFMSKPVRI 
LVKRDELTLEGIKQFYVNVEKEEWKLETLCDLYETLAITQSVIFVNTRRKVDWLTDKMRS 
RDHTVSATHGDMDQNTRDIIMREFRSGSSRVLITTDLLARGIDVQQVSLVINFDLPTQPE 
NYLHRIGRSGRFGRKGVAINFVTRDDERMLFDIQKFYNVVVEELPSNVADLL 
 
>AtRH05 
MAGQKQELPVSGEPLAVESPMTNKKKKKSKKNKHTEENHEVEEVPQEVTNGVEEELSNKE 
KKKKRKREEKESEKNKKKDVPEKKLEAEDLGEGESEQQKVVVTGKGVEEAKYAALKTFAE 
SNLPENVLDCCKTFEKPSPIQSHTWPFLLDGRDLIGIAKTGSGKTLAFGIPAIMHVLKKN 
KKIGGGSKKVNPTCLVLSPTRELAVQISDVLREAGEPCGLKSICVYGGSSKGPQISAIRS 
GVDIVIGTPGRLRDLIESNVLRLSDVSFVVLDEADRMLDMGFEEPVRFILSNTNKVRQMV 
MFSATWPLDVHKLAQEFMDPNPIKVIIGSVDLAANHDVMQIIEVLDERARDQRLIALLEK 
YHKSQKNRVLVFALYKVEAERLERFLQQRGWKAVSIHGNKAQSERTRSLSLFKEGSCPLL 
VATDVAARGLDIPDVEVVINYTFPLTTEDYVHRIGRTGRAGKKGVAHTFFTPLNKGLAGE 
LVNVLREAGQVVPADLLKFGTHVKKKESKLYGAHFKEIAADAPKATKITFDNSDDED 
 



>AtRH06 
MNNNNNNRGRFPPGIGAAGPGPDPNFQSRNPNPPQPQQYLQSRTPFPQQPQPQPPQYLQS 
QSDAQQYVQRGYPQQIQQQQQLQQQQQQQQQQQEQQWSRRAQLPGDPSYIDEVEKTVQSE 
AISDSNNEDWKATLKLPPRDNRYQTEDVTATKGNEFEDYFLKRDLLRGIYEKGFEKPSPI 
QEESIPIALTGSDILARAKNGTGKTGAFCIPTLEKIDPENNVIQAVILVPTRELALQTSQ 
VCKELSKYLKIEVMVTTGGTSLRDDIMRLYQPVHLLVGTPGRILDLAKKGVCVLKDCAML 
VMDEADKLLSVEFQPSIEELIQFLPESRQILMFSATFPVTVKSFKDRYLKKPYIINLMDQ 
LTLMGVTQYYAFVEERQKVHCLNTLFSKLQINQSIIFCNSVNRVELLAKKITELGYSCFY 
IHAKMVQDHRNRVFHDFRNGACRNLVCTDLFTRGIDIQAVNVVINFDFPRTSESYLHRVG 
RSGRFGHLGLAVNLVTYEDRFKMYQTEQELGTEIKPIPSLIDKAIYCQ 
 
>AtRH07 
MPSLMLSDKKEEKKMKKKMALDTPELDSKKGKKEQKLKLSDSDEEESEKKKSKKKDKKRK 
ASEEEDEVKSDSSSEKKKSSKKVKLGVEDVEVDNPNAVSKFRISAPLREKLKANGIEALF 
PIQASTFDMVLDGADLVGRARTGQGKTLAFVLPILESLVNGPAKSKRKMGYGRSPSVLVL 
LPTRELAKQVAADFDAYGGSLGLSSCCLYGGDSYPVQEGKLKRGVDIVVGTPGRIKDHIE 
RQNLDFSYLQFRVLDEADEMLRMGFVEDVELILGKVEDSTKVQTLLFSATLPSWVKNISN 
RFLKRDQKTIDLVGNDKMKASNSVRHIAIPCNKAAMARLIPDIISCYSSGGQTIIFAETK 
VQVSELSGLLDGSRALHGEIPQSQREVTLAGFRNGKFATLVATNVAARGLDINDVQLIIQ 
CEPPREVEAYIHRSGRTGRAGNTGVAVTLYDSRKSSVSRIEKEAGIKFEHLAAPQPDEIA 
RSGGMEAAEKVKQVCDSVVPAFLEAAKELLETSGLSAEVLLAKALAKTAGFTEIKKRSLL 
TSMENYVTLHLEAGKPIYSPSFVYGLLRRVLPDDKVEMIEGLSLTADKTGAVFDVKQSDL 
DLFIAGAQKSAGSMSLEVVKVMPKLQEREPLPQKRFGGGGRGNRFGGGGGNRFGGGGGRG 
RGGSGGRGQRY 
 
>AtRH08 
MNNRGRYPPGIGAGRGAFNPNPNYQSRSGYQQHPPPQYVQRGNYAQNHQQQFQQAPSQPH 
QYQQQQQQQQQWLRRGQIPGGNSNGDAVVEVEKTVQSEVIDPNSEDWKARLKLPAPDTRY 
RTEDVTATKGNEFEDYFLKRELLMGIYEKGFERPSPIQEESIPIALTGRDILARAKNGTG 
KTAAFCIPVLEKIDQDNNVIQAVIIVPTRELALQTSQVCKELGKHLKIQVMVTTGGTSLK 
DDIMRLYQPVHLLVGTPGRILDLTKKGVCVLKDCSVLVMDEADKLLSQEFQPSVEHLISF 
LPESRQILMFSATFPVTVKDFKDRFLTNPYVINLMDELTLKGITQFYAFVEERQKIHCLN 
TLFSKLQINQSIIFCNSVNRVELLAKKITELGYSCFYIHAKMLQDHRNRVFHDFRNGACR 
NLVCTDLFTRGIDIQAVNVVINFDFPKNAETYLHRVGRSGRFGHLGLAVNLITYEDRFNL 
YRIEQELGTEIKQIPPHIDQAIYCQ 
 
>AtRH09 
MISTVLRRSILGTSRRTLAASVTSINAALFHNLAPAAATVSDLANGATNVKSLPSNSSPF 
GVKVRDFHVKSVPSEFRSSIVSSAGFAAQEYAPSYENDGGIGDSESVGSSGGGDGLAIAD 
LGISPEIVKALKGRGIEKLFPIQKAVLEPAMEGRDMIGRARTGTGKTLAFGIPIIDKIIK 
FNAKHGRGKNPQCLVLAPTRELARQVEKEFRESAPSLDTICLYGGTPIGQQMRELNYGID 
VAVGTPGRIIDLMKRGALNLSEVQFVVLDEADQMLQVGFAEDVEIILQKLPAKRQSMMFS 
ATMPSWIRSLTKKYLNNPLTIDLVGDSDQKLADGITMYSIAADSYGRASIIGPLVKEHGK 
GGKCIVFTQTKRDADRLAFGLAKSYKCEALHGDISQAQRERTLAGFRDGNFSILVATDVA 
ARGLDVPNVDLVIHYELPNNTETFVHRTGRTGRAGKKGSAILIHGQDQTRAVKMIEKEVG 
SRFNELPSIAVERGSASMFEGVGARSGGSFGGGRSGGGGYGSYGSSSGRSGGGSYGGYGG 
SSGRSGGGGGSYGGSGGSSSRYSGGSDRSSGFGSFGSGGSSGGFGSDRSSQSSGRSSFGG 
FGSNDGKRSY 
 
>AtRH10 
MEEENEVVKTFAELGVREELVKACERLGWKNPSKIQAEALPFALEGKDVIGLAQTGSGKT 
GAFAIPILQALLEYVYDSEPKKGRRPDPAFFACVLSPTRELAIQIAEQFEALGADISLRC 
AVLVGGIDRMQQTIALGKRPHVIVATPGRLWDHMSDTKGFSLKSLKYLVLDEADRLLNED 
FEKSLNQILEEIPLERKTFLFSATMTKKVRKLQRACLRNPVKIEAASKYSTVDTLKQQYR 
FVAAKYKDCYLVYILSEMPESTSMIFTRTCDGTRFLALVLRSLGFRAIPISGQMTQSKRL 
GALNKFKAGECNILVCTDVASRGLDIPSVDVVINYDIPTNSKDYIHRVGRTARAGRSGVG 
ISLVNQYELEWYIQIEKLIGKKLPEYPAEEDEVLSLLERVAEAKKLSAMNMKESGGRKRR 
GEDDEESERFLGGNKDRGNKERGGNKDKKSSKKFKR 
 
>AtRH11 
MSASWADVADSEKAVSQSKPPYVPPHLRNRPSEPVAAPLPQNDHAGYGGQPAGSRWAPPS 



SGGGGASGGGYRNDGGRTGYGYGAGGGGGGGGGWNNRSGGWDRREREVNPFGDDAELEPV 
FTEQENTGINFDAYEDIPVETSGGDVPPPVNTFADIDLGDALNLNIRRCKYVRPTPVQRH 
AIPILLAERDLMACAQTGSGKTAAFCFPIISGIMKDQHVERPRGSRAVYPFAVILSPTRE 
LACQIHDEAKKFSYQTGVKVVVAYGGTPIHQQLRELERGCDILVATPGRLNDLLERARVS 
MQMIRFLALDEADRMLDMGFEPQIRKIVEQMDMPPRGVRQTMLFSATFPSQIQRLAADFM 
SNYIFLAVGRVGSSTDLITQRVEFVQESDKRSHLMDLLHAQRETQDKQSLTLVFVETKRG 
ADTLENWLCMNEFPATSIHGDRTQQEREVALRSFKTGRTPILVATDVAARGLDIPHVAHV 
VNFDLPNDIDDYVHRIGRTGRAGKSGIATAFFNENNAQLARSLAELMQEANQEVPEWLTR 
YASRASFGGGKKRSGGRFGGRDFRREGSYSRGGGGGGGGGGSDYYGGGGYGGGGYGGAPS 
GGYGAGVTSAWD 
 
>AtRH12 
MNTNRGRYPPGVGTGRGAPPNPDYHQSYRQQQPPQDQQYVQRGYSQNPQQMQLQQQHQQQ 
QQQQQWSRRPQLPGNASNANEVVQQTTQPEASSDANGQDWKATLRLPPPDTRYQTADVTA 
TKGNEFEDYFLKRDLLKGIYEKGFEKPSPIQEESIPIALTGSDILARAKNGTGKTGAFCI 
PVLEKIDPNNNVIQAMILVPTRELALQTSQVCKELSKYLNIQVMVTTGGTSLRDDIMRLH 
QPVHLLVGTPGRILDLTKKGVCVLKDCAMLVMDEADKLLSAEFQPSLEELIQFLPQNRQF 
LMFSATFPVTVKAFKDRHLRKPYVINLMDQLTLMGVTQYYAFVEERQKVHCLNTLFSKLQ 
INQSIIFCNSVNRVELLAKKITELGYSCFYIHAKMVQDHRNRVFHEFRNGACRNLVCTDL 
FTRGIDIQAVNVVINFDFPRTSESYLHRVGRSGRFGHLGLAVNLVTYEDRFKMYQTEQEL 
GTEIKPIPSNIDQAIYCQ 
 
>AtRH13 
MVTGDKESSLMKKRNKRSHKRKREEDFERIDSLPWSSSIPIGEDDEGESFSTLFSGSGQL 
DGGFLSLEEIDEADYHLTLPTIESEITERKQSPEDDDDTNETVDEMIEGEEAEEDGEGRD 
DEDDEDDEETRKKKEKKAKRNKEKKKEKKKKKQKKINEAAKNQDASAVSCDGDDTVEEQV 
EEEEIPPEFSAWSSMRLHPLLMKSIYRLDFKEPTKIQKACFNVAAYQGKDVIGAAETGSG 
KTLAFGLPILQRLLDEREKVGKLYALKGEEAQKYAADGYLRALIITPTRELALQVTEHLE 
NAAKNLSVKVVPIVGGMFSEKQERRLKEKPEIVVATPGRLWELMSAGEKHLVELHSLSFF 
VLDEADRMVERGHFRELQSILDLLPVTDKPNEGKTQTVKSNDTVLNVPKKKRQTFVFSAT 
IALSSDFRKKLKRGSSKSKQSSSGEVNSIEVLSERAGMRDNVAIIDLTTTSILAPKIEES 
FIKCEEKEKDAYLYYILSVHGQGRTIVFCTSVTDLRHISGLLKILGLDVCTLFSEMKQRA 
RLKSIDRFRASENGILIATDLVARGIDIKNVRTIIHYKLPHSAEVYVHRCGRTARAFADG 
CSIALIEPNETSKFYTLCKSFSMESVKIFPLDNSYMPAVRKRLYLARQIYEIERKGSREN 
ADRTWLKKHAESMELELDDEESEEERVDNVRQRKATSARLNKLKEELSTLLSHPMQPKKF 
SGRYFAGVGVSTLMQNQFVELKKQKQAQMQIGGDIKRRKLVVINQNCIEPLQAFVLVVTR 
C 
 
>AtRH14 
MAATAAASVVRYAPEDHTLPKPWKGLIDDRTGYLYFWNPETNVTQYEKPTPSLPPKFSPA 
VSVSSSVQVQQTDAYAPPKDDDKYSRGSERVSRFSEGGRSGPPYSNGAANGVGDSAYGAA 
STRVPLPSSAPASELSPEAYSRRHEITVSGGQVPPPLMSFEATGFPPELLREVLSAGFSA 
PTPIQAQSWPIAMQGRDIVAIAKTGSGKTLGYLIPGFLHLQRIRNDSRMGPTILVLSPTR 
ELATQIQEEAVKFGRSSRISCTCLYGGAPKGPQLRDLERGADIVVATPGRLNDILEMRRI 
SLRQISYLVLDEADRMLDMGFEPQIRKIVKEIPTKRQTLMYTATWPKGVRKIAADLLVNP 
AQVNIGNVDELVANKSITQHIEVVAPMEKQRRLEQILRSQEPGSKVIIFCSTKRMCDQLT 
RNLTRQFGAAAIHGDKSQPERDNVLNQFRSGRTPVLVATDVAARGLDVKDIRAVVNYDFP 
NGVEDYVHRIGRTGRAGATGQAFTFFGDQDSKHASDLIKILEGANQRVPPQIREMATRGG 
GGMNKFSRWGPPSGGRGRGGDSGYGGRGSFASRDSRSSNGWGRERERSRSPERFNRAPPP 
SSTGSPPRSFHETMMMKHR 
 
>AtRH15 
MGDARDNEAYEEELLDYEEEDEKVPDSGNKVNGEAVKKGYVGIHSSGFRDFLLKPELLRA 
IVDSGFEHPSEVQHECIPQAILGMDVICQAKSGMGKTAVFVLSTLQQIEPSPGQVSALVL 
CHTRELAYQICNEFVRFSTYLPDTKVSVFYGGVNIKIHKDLLKNECPHIVVGTPGRVLAL 
AREKDLSLKNVRHFILDECDKMLESLDMRRDVQEIFKMTPHDKQVMMFSATLSKEIRPVC 
KKFMQDPMEIYVDDEAKLTLHGLVQHYIKLSEMEKTRKLNDLLDALDFNQVVIFVKSVSR 
AAELNKLLVECNFPSICIHSGMSQEERLTRYKSFKEGHKRILVATDLVGRGIDIERVNIV 
INYDMPDSADTYLHRVGRAGRFGTKGLAITFVASASDSEVLNQVQERFEVDIKELPEQID 
TSTYMPS 
 



>AtRH16 
MGKTKLKPVEDVNSEVVDEVEKAEEVEEQRNDREQEEEQKEEEAPKSFEELGLDSRLIRA 
LTKKGIEKPTLIQQSAIPYILEGKDVVARAKTGSGKTLAYLLPLLQKLFSADSVSKKKLA 
PSAFILVPSRELCQQVYTEVSSLIELCRVQLKAVQLTSSMSASDMRNALAGLPEILVSTP 
ACIPKCFAAGVLEPTAVSESLSILVLDEADLLLSYGYEDNLRSVTSIIPRRCQCLLMSAT 
TSSDVEKLKKLILHNPIVLTLTEDNDKEEAVPSNVQQFWISCSAQDKLLHILALLKLEVV 
QKKILIFINTIDMGFRLKLFLEKFGIKSAILNGELPQNSRLHILEQFNAGLFDYLIATDD 
NSQTKKQKEEAKGEANKENKKNNKRSKPKLDAEFGVVRGIDFKKVHTVINFDMPQSVTGY 
IHRIGRTGRAYSSGSSVSLISPDEMEGFEDIKSFLASDKNKDIDIITPFPLLTENAVESL 
RYRAEDVAKSVTKIAVRESRAQDLRNEIINSEKLKAHFEANPRDLDLLRHDKPLSKTAPA 
PHLKDIPEYLVDAKTQEASKMVKLARAAMGNTRRSGGGGGRNNKNKKRSRKGSDPLKTFN 
PNGSKRGAVGQKDGKDSSSTKKQKTV 
 
>AtRH17 
MKRAQQSARETKQEAKDASKAKSGLFASCSFSSLGLDTKLSDQLKERMGFEAPTLVQAQA 
IPVILSGRDVLVNAPTGTGKTIAYLAPLIHHLQGHSPKVDRSHGTFALVIVPTRELCLQV 
YETLEKLLHRFHWIVPGYVMGGEKKAKEKARLRKGISILIATPGRLLDHLKNTASFVHKN 
LRWVIFDEADSILELGYGKEIEQIIKLLGSGQNEQGEEDDIVPKGIQKQNLLLSATLNDK 
VNDLAKLSLDDPVMIGLDNTKLQQNLSIESPAAPDSDAEDMVIHVNKSANPLSEDYGIPS 
QLVQRYLRVPCGARLVALLSVLKNLFEREASQKVVVFFSTRDAVDFHYSLLSEFQWPPNS 
ETEEEGTKELFLKCKTFRLHGSMEQEDRRSAFGTFKTEKQAVLLSTDVAARGLDFPKVRC 
IIQYDCPGEATEYVHRVGRTARIGEKGEALLFLQPIEIDYLKELKKHGASLTEYPLMKVL 
DKFPIPGNMPRIKKVLSLESHPWVISLQRALESLTYAEPKMKSLAKNAFVSWVRGYAAHK 
GELKSIFVVKKLHLGHVAKSFALREQPSLVGKSHHKETMKRKRDERQKGQQGKKRKKMSG 
TGNRSTQKT 
 
>AtRH18 
MDSSANINKALTETRFSDLEPPLSGDIIEALNQSDFEFCTPVQAATIPLLCSYKDVAVDA 
ATGSGKTLAFVVPLVEILRRSTSFPPKPHQVMGVIISPTRELSTQIYNVAQPFVSTLANV 
NSVLLVGGREVKADMKIIEEEGCNVLIGTPGRLSDIMERMEILDFRNLEILILDEADRLL 
EMGFQRQVNYIISRLPKQRRTGLFSATQTEGVEELAKAGLRNPVRVEVRAKSKSESSQQL 
TNSKTPSGLHLEYMECEADKKSSQLVDLLIKNSDKKLIVFFMTCASVDYWGLVLSKIPAL 
KSISLIPIHGDMKQNARDKALASFTKASSGALLCTDVAARGLDIPGIDYVVQYDPPQDPN 
MFNHRAGRTARLGRQGRAIVFLLPKEEAYVEFMRIRRVPLEERKCSEDASDVIPIIRSAA 
MKDRAVMEKGLKAFVSFVRAYKEHHCSFIFRWKDLEIGKLAMGYGLLYLPSMSEVKQHRL 
SSEGFTPVEGVKFEEIKFKDKYREKQRQQNLQVRKEKRQEEKKEKGKRKRVDASASNDPK 
KASRKLTGKQRQTIQTAEDEEVMDRDYKLMIKVKKGLIKEDEYERLTGDDDLF 
 
>AtRH19 
MAGSAPEGTQFDTRQFDQRLNEVLDGQDEFFTSYDEVHESFDAMGLQENLLRGIYAYGFE 
KPSAIQQRGIVPFCKGLDVIQQAQSGTGKTATFCSGVLQQLDYALLQCQALVLAPTRELA 
QQIEKVMRALGDYQGVKVHACVGGTSVREDQRILQAGVHVVVGTPGRVFDMLRRQSLRPD 
CIKMFVLDEADEMLSRGFKDQIYDIFQLLPPKIQVGVFSATMPPEALEITRKFMSKPVRI 
LVKRDELTLEGIKQFYVNVEKEDWKLETLCDLYETLAITQSVIFVNTRRKVDWLTDKMRS 
RDHTVSATHGDMDQNTRDIIMREFRSGSSRVLITTDLLARGIDVQQVSLVINFDLPTQPE 
NYLHRIGRSGRFGRKGVAINFVTLDDQRMLFDIQKFYNVVVEELPSNVADLL 
 
>AtRH20 
MSRYDSRTGDSTSYRDRRSDSGFGGTSSYGSSGSHTSSKKDNDGNESPRKLDLDGLTPFE 
KNFYVESPAVAAMTDTEVEEYRKLREITVEGKDIPKPVKSFRDVGFPDYVLEEVKKAGFT 
EPTPIQSQGWPMAMKGRDLIGIAETGSGKTLSYLLPAIVHVNAQPMLAHGDGPIVLVLAP 
TRELAVQIQQEASKFGSSSKIKTTCIYGGVPKGPQVRDLQKGVEIVIATPGRLIDMMESN 
NTNLRRVTYLVLDEADRMLDMGFDPQIRKIVSHIRPDRQTLYWSATWPKEVEQLSKKFLY 
NPYKVIIGSSDLKANRAIRQIVDVISESQKYNKLVKLLEDIMDGSRILVFLDTKKGCDQI 
TRQLRMDGWPALSIHGDKSQAERDWVLSEFRSGKSPIMTATDVAARGLDVKDVKYVINYD 
FPGSLEDYVHRIGRTGRAGAKGTAYTFFTVANARFAKELTNILQEAGQKVSPELASMGRS 
TAPPPPGLGGFRDRGSRRGWS 
 
>AtRH21 
MKRTINEVVGSTSVNTLDSSIAKKPVFLTKKQREELALKRRQDQISEQRVRREQLGRPEP 
ETEDVSNGDTNRDKDRDRDRDRDRERDRDRERDRGRDRDRDRDRDRDRDRERERDRERDR 



RERDREPDRRNREKEREEEVKAREKARVEKLVEREKEKELDAIKEQYLGGKKPKKRVIRP 
SEKFRFSFDWENTEDTSRDMNVLYQNPHEAQLLFGRGFRAGMDRREQKKQAAKHEKEMRD 
EIRKKDGIVEKPEEAAAQRVREEAADTYDSFDMRVDRHWSDKRLEEMTERDWRIFREDFN 
ISYKGSRIPRPMRSWEESKLTSELLKAVERAGYKKPSPIQMAAIPLGLQQRDVIGIAETG 
SGKTAAFVLPMLAYISRLPPMSEENETEGPYAVVMAPTRELAQQIEEETVKFAHYLGFRV 
TSIVGGQSIEEQGLKITQGCEIVIATPGRLIDCLERRYAVLNQCNYVVLDEADRMIDMGF 
EPQVAGVLDAMPSSNLKPENEEEELDEKKIYRTTYMFSATMPPGVERLARKYLRNPVVVT 
IGTAGKTTDLISQHVIMMKESEKFFRLQKLLDELGEKTAIVFVNTKKNCDSIAKNLDKAG 
YRVTTLHGGKSQEQREISLEGFRAKRYNVLVATDVVGRGIDIPDVAHVINYDMPKHIEMY 
THRIGRTGRAGKSGVATSFLTLHDTEVFYDLKQMLVQSNSAVPPELARHEASRFKPGTVP 
DRPPRHSDTVYIN 
 
>AtRH22 
MILSRSVSVLHLCGVSSSAPSKLLSQRFKVSFALAYGSSVSFRLSSLNRSDRKWVRGFAS 
ATEAEVEKKGNDTFFADHTVSWKSLGLSDNVSIALRDSGFDRPSLTQAVCIPSILSGKDV 
IVAAETGSGKTHGYLAPIIDQLTNTALDSEVTNREERPFPLKNISLILCPNVMLCEQVVR 
MVNGLVDEDGNPLLRVEAVCGSQGWPDRLPDIIVSTPAALLNNIEPKRNRRLEFLRCVKY 
VVFDEADMLLCGSFQNQIIRLINMLRFDEKQVSRLAKSNLGRPMEIDASVPQIDLENEDD 
AEFDEGSISEEEDEEEEEEYLDDIAQMPSVEAEAGSDTKKGWRRVRKIYTRSKQYIFIAA 
TLPVNGKKTAGGILKHMFQDAVWVSGNFLHRNSPRLKQKWVEVTVDSQVDALIEAVKNNN 
NTNTERTMVFANTVEAVEAVADILEKASIQCYRYHKNHKLDERANILADFRETGGVFVCT 
DAAARGVDVPNVSHVIQADFASSAVDFLHRIGRTARAGQYGTVTSLYTEANRDLVEAIRE 
AVKMGQPVETAFSRKRGFRNKVKKRAFLKAEEAEEPQAVRY 
 
>AtRH23 
MAGMASDGTQYDPRQFDTKMNAILGEEGEETFYTNYDEVCDSFDAMELQPDLLRGIYAYG 
FEKPSAIQQRGIIPFCKGLDVIQQAQSGTGKTATFCSGVLQQLDISLVQCQALVLAPTRE 
LAQQIEKVMRALGDYLGVKAQACVGGTSVREDQRVLQSGVHVVVGTPGRVFDLLRRQSLR 
ADAIKMFVLDEADEMLSRGFKDQIYDIFQLLPSKVQVGVFSATMPPEALEITRKFMNKPV 
RILVKRDELTLEGIKQFYVNVDKEEWKLETLCDLYETLAITQSVIFVNTRRKVDWLTDKM 
RSRDHTVSATHGDMDQNTRDIIMREFRSGSSRVLITTDLLARGIDVQQVSLVINFDLPTQ 
PENYLHRIGRSGRFGRKGVAINFMTSEDERMMADIQRFYNVVVEELPSNVADLL 
 
>AtRH24 
MSNRKFGMEGFGINRQTSYSFERSQAPQRLYVPPSSRGGDNSEDADLDNIDYMENEEAEE 
DIEEGGSAAASGGEVDEIDPLDAFMEGIHQEMKSAPPPKPKEKLERYKDDDDDPVESYLK 
AKKDLGLTLAADALNAGYNSDEEVYAAAKAVDAGMLDYDSDDNPIVVDKRKIEPITALDH 
SSIDYEPINKDFYEELESISGMTEQETTDYRQRLGIRVSGFDVHRPVKTFEDCGFSSQIM 
SAIKKQAYEKPTAIQCQALPIVLSGRDVIGIAKTGSGKTAAFVLPMIVHIMDQPELQRDE 
GPIGVICAPTRELAHQIFLEAKKFSKAYGLRVSAVYGGMSKHEQFKELKAGCEIVVATPG 
RLIDMLKMKALTMMRASYLVLDEADRMFDLGFEPQVRSIVGQIRPDRQTLLFSATMPWKV 
EKLAREILSDPIRVTVGEVGMANEDITQVVNVIPSDAEKLPWLLEKLPGMIDEGDVLVFA 
SKKATVDEIEAQLTLNSFKVAALHGDKDQASRMETLQKFKSGVHHVLIATDVAARGLDIK 
SLKTVVNYDIAKDMDMHVHRIGRTGRAGDRDGVAYTLVTQREARFAGELVNSLVAAGQNV 
PPELTDLAMKDGRFKSKRDGRKGGKKGRGGGGGNKGVRGVDFGLGIGFSSESSRTPSSKA 
APSRSGAINSVRTGVMAQFKNSFVAATPSNPQNQAYPNKRPSLMGFVSGGTIGGDMGRTQ 
SQAPPVAPTQNASSHNSSQNHSQSSENRPRERKRRSGWDN 
 
>AtRH25 
MNSDGPKSGKKRREIRAKLVKKLTSDEDGSGKLVKDNNKSLKRGREGKSDVDEPLIKKPA 
STTPLVTQIAKTSDSYLSKTRFDQFPLSPLTLKGIEDAGFKTMTVVQEATLPLILQGKDI 
LAKAKTGTGKTVAFLLPSIEAVIKAPPASRDNRHPPIIVLVVCPTRELACQAAAEANILL 
KYHPSIGVQVVIGGTKLPTEQRRLQKSPCQILVATPGRLKDHIDNTSGFATRLMGVKVLV 
LDEADHLLDMGFRREIERIIAAVPKQRQTFLFSATVSDEVRQICHVALKRDHEFVNCVQE 
GAGETHQKVSQMYMIASLDRHFSLLYGLLKKHITDNVGYKVIIFCTTAMVTRLVADLLGK 
LSLNVREIHSRKPQSYRTRVSDEFRKSKSIILVTSDVSARGVDYPDVSLVVQMGLPSDRE 
QYIHRLGRTGRKGKEGEGVLLLAPWEEYFLSSVKDLPITKSSLPPIDHEAVKKVQKGLIQ 
VEMTNKEAAYQAWLGYYKSQKKIARDTTRLVELANEFSRSMGLSIPPAIPVNILGKMGLK 
NVPGIRVAPGFDKKPAKRNYRSR 
 
>AtRH26 



MSSKFPLGVRFITHSLPCTRLASMNSGALIYSFRSVPVLSKAFPFRLKYIGLGSRVNFST 
RPERSQPEFARRSGAGGEIRASKSLIEDEAELSDWVSDLRTSSLRGKFTSDEDNADPEVV 
RRNVDRDTSRGPRRGREGQSDRFGGAKRGKEGEMDRFGSPNRRRTSGEPADSFGNKRLGD 
REGSRNGRVQGKSSESSFRGRSDRNVDSGSSFRGRSDKNVDSGSSFRGRNDRNVDSGSSF 
RGRSDRNVDSGSSFRGRSDRNVDSGSSFRGRNDRNVDSGSSFRGRNDRNVESGFRREPGS 
ENNRGLGKQTRGLSLEEEDSSDDDENRVGLGNIDDLPSEDSSDEDDENDEPLIKKAASAK 
AVQTDKPTGEHVKTSDSYLSKTRFDQFPLSPLSLKAIKDAGFETMTVVQEATLPIILQGK 
DVLAKAKTGTGKTVAFLLPAIEAVIKSPPASRDSRQPPIIVLVVCPTRELASQAAAEANT 
LLKYHPSIGVQVVIGGTKLPTEQRRMQTNPCQILVATPGRLKDHIENTSGFATRLMGVKV 
LVLDEADHLLDMGFRRDIERIIAAVPKQRQTFLFSATVPEEVRQICHVALKRDHEFINCV 
QEGSGETHQKVTQMYMIASLDRHFSLLHVLLKEHIADNVDYKVIIFCTTAMVTRLVADLL 
SQLSLNVREIHSRKPQSYRTRVSDEFRKSKAIILVTSDVSARGVDYPDVSLVVQMGLPSD 
REQYIHRLGRTGRKGKEGEGVLLLAPWEEYFMSSVKDLPITKSPLPPIDPEAVKRVQKGL 
SQVEMKNKEAAYQAWLGYYKSQKMIARDTTRLVELANEFSRSMGLDSPPAIPKNVLGKMG 
LKNVPGLRTK 
 
>AtRH27 
MANLDMEQHSSENEEIKKKKHKKRARDEAKKLKQPAMEEEPDHEDGDAKENNALIDEEPK 
KKKKKKNKKRGDTDDGEDEAVAEEEPKKKKKKNKKLQQRGDTNDEEDEVIAEEEEPKKKK 
KKQRKDTEAKSEEEEVEDKEEEKKLEETSIMTNKTFESLSLSDNTYKSIKEMGFARMTQI 
QAKAIPPLMMGEDVLGAARTGSGKTLAFLIPAVELLYRVKFTPRNGTGVLVICPTRELAI 
QSYGVAKELLKYHSQTVGKVIGGEKRKTEAEILAKGVNLLVATPGRLLDHLENTNGFIFK 
NLKFLVMDEADRILEQNFEEDLKKILNLLPKTRQTSLFSATQSAKVEDLARVSLTSPVYI 
DVDEGRKEVTNEGLEQGYCVVPSAMRLLFLLTFLKRFQGKKKIMVFFSTCKSTKFHAELF 
RYIKFDCLEIRGGIDQNKRTPTFLQFIKAETGILLCTNVAARGLDFPHVDWIVQYDPPDN 
PTDYIHRVGRTARGEGAKGKALLVLTPQELKFIQYLKAAKIPVEEHEFEEKKLLDVKPFV 
ENLISENYALKESAKEAYKTYISGYDSHSMKDVFNVHQLNLTEVATSFGFSDPPKVALKI 
DRGGYRSKREPVNKFKRGRGGGRPGGKSKFERY 
 
>AtRH28 
MPSSFFFEDASDDELELIRNQEDSSEEDVKEGEAEEHEAGEDEDGEEEYEEEDDDEEEED 
EKRKRDADAQSPWDFASYSSSVGEEHARRHTTSIDEKISKAIQHRPVPISINEEEEEEEE 
EEDASDAETDKQEEYLSEDDEAAEYKPEDATPKPFFSTVDGVSFHADTFMELNLSRPLLR 
ACETLGYKKPTPIQAACIPLALTGRDLCASAITGSGKTAAFALPTLERLLFRPKRVFATR 
VLILTPTRELAVQIHSMIQNLAQFTDIKCGLIVGGLSVREQEVVLRSMPDIVVATPGRMI 
DHLRNSMSVDLDDLAVLILDEADRLLQTGFATEITELVRLCPKRRQTMLFSATMTEEVKE 
LVKLSLNKPLRLSADPSARRPPGLTEEVVRIRRTREANQEAVLLSLCTRTFKSKVIIFSG 
TKQAAHRLKILFGLAGLKAAELHGNLTQAQRLDSLELFRKQEVDFLIATDVAARGLDIIG 
VQTVINYACPREIDSYVHRVGRTARAGREGYAVTFVTDSDRSLLKVIAKKVGSKLKSRVI 
PEQSIVKWSQIIDEMEDQYSAVISAERDERALRKAEMEFAKAENMLEHRDEIYARPKRTW 
FMTEKEKKLVAQAEKDSAGNPAGGELVSADRAEDLKMKEKRKREREKNLPRKKRRKLEAA 
REMLEDNEGEEEEEDEEGDEKRGRSRGKDKKKQETDKKGLTLKDLGYMRAKAVKAKQRAI 
DSGKMERPKPDKKQSRSKPRNQPRGEEMKDLFKSDMGEKKQGRGGAAAAAKPRTKSKNSF 
KSKARYKRR 
 
>AtRH29 
MVEGKGFLVSSVTELHRKEKQKKKGKSGGFESLNLGPNVFNAIKKKGYKVPTPIQRKTMP 
LILSGVDVVAMARTGSGKTAAFLIPMLEKLKQHVPQGGVRALILSPTRDLAEQTLKFTKE 
LGKFTDLRVSLLVGGDSMEDQFEELTKGPDVIIATPGRLMHLLSEVDDMTLRTVEYVVFD 
EADSLFGMGFAEQLHQILTQLSENRQTLLFSATLPSALAEFAKAGLREPQLVRLDVENKI 
SPDLKLSFLTVRPEEKYSALLYLVREHISSDQQTLIFVSTKHHVEFVNSLFKLENIEPSV 
CYGDMDQDARKIHVSRFRARKTMLLIVTDIAARGIDIPLLDNVINWDFPPRPKIFVHRVG 
RAARAGRTGCAYSFVTPEDMPYMLDLHLFLSKPVRPAPTEDEVLKNMEEVMTKTSQAIDS 
GVTVYGRFPQKTIDLIFNRTREMIDSSAELDSLERTSTKAFRLYSKTKPSPSKESIRRAK 
DLPREGLHPIFRSIIETGELEAMSFFQKIKNFRPKQTILEAEGEVAKSKHVKGPAGQWVD 
VMKKKRAIHEEIINTRHQQNQKTSNNHLEMEAEPTTSFVDGTVEGSKVSGKKRKAQETFK 
DDEFFISSIPVNHHSEAGLSLRGNEGFGSNRLDAAVLDLVADDGQGIKQQQSNYHWDKKG 
KKYIKLNNGDRVTASGKIKTESGAKATAKKTGIYKRWQERSHKKVSRDSGDADETTRMSG 
RGGRDGKRRQGSVPNAHVRSEIKDLDQVRKERQQKANKVSYLQSKRGGRGGRGGARGGRG 
GGARGGRGGSRDFGGGGRDFGSSSDRGGRSGGRDFGGRRGGASTSSRGGKRGGGRGGGGK 
RGRGR 



 
>AtRH30 
MSSYDRRFADPNSYRQRSGAPVGSSQPMDPSAAPYNPRYTGGGGGYGPSPVMAGDNSGYN 
RYPSFQPPSGGFSVGRGGGRGGYGQYGDRNGGGNWGGGGGRGGSSKRELDSVSLPKQNFG 
NLVHFEKNFYVESPTVQAMTEQDVAMYRTERDISVEGRDVPKPMKMFQDANFPDNILEAI 
AKLGFTEPTPIQAQGWPMALKGRDLIGIAETGSGKTLAYLLPALVHVSAQPRLGQDDGPI 
VLILAPTRELAVQIQEESRKFGLRSGVRSTCIYGGAPKGPQIRDLRRGVEIVIATPGRLI 
DMLECQHTNLKRVTYLVLDEADRMLDMGFEPQIRKIVSQIRPDRQTLLWSATWPREVETL 
ARQFLRDPYKAIIGSTDLKANQSINQVIEIVPTPEKYNRLLTLLKQLMDGSKILIFVETK 
RGCDQVTRQLRMDGWPALAIHGDKTQSERDRVLAEFKSGRSPIMTATDVAARGLDVKDIK 
CVVNYDFPNTLEDYIHRIGRTGRAGAKGMAFTFFTHDNAKFARELVKILQEAGQVVPPTL 
SALVRSSGSGYGGSGGGRNFRPRGGGRGGGFGDKRSRSTSNFVPHGGKRTW 
 
>AtRH31 
MPLNFPLRIRFFAHSLSGTHLSYNTSSSVPLLFRIFSSGLNHFEFGSRINFSTRPNRDQP 
EFERRIRDGGEIRASKSLIEDEEELSNWVSGFRTGSSRGILKSDDEDEEDRSRGRNQEKR 
GIRNQVDSFRNKRYGGDRERGFNSRIQGKSSEASFRGRKETSFSRDREDEKGLRKREDLR 
LEDESSDEDVKSLVMGDIGDLLSEDDEEEDQDYDFLKKKAVSAFGFDKENVIEADKTRNA 
NDSYLTKTRFDHYPLSPLSLKAIKDAGYETMTVVQEATLPIILKGKDVLAKAKTGTGKTV 
AFLLPSIEVVVKSPPTSPDNKRPPILALVICPTRELANQAATEANTLLKYHPSIGVQVVI 
GGTRLGLEQKRMQTNPCQILVATPGRLKDHIENTPGFATRLKGVKVLVLDEADHLLDMGF 
RKDIERIISAVPKERQTFLFSATVPEEVRQICLVALRRDHEFVNCVHEGTIETHQQVRQM 
HMIASLDRHFSLLYTLLREHIMGNVDYKVIVFCTTAMVTKLVADLLGELNLNVREIHSRK 
PQSYRTRVSNEFRKSKGLILVTSDVSARGVDYPDVTLVLQVGLPKDREQYIHRLGRTGRK 
GKEGEGILLLAPWEEYFLSSLKDLPITKSPLPSIDPETVKKVQKALCHVEMRNKEAAYQA 
WLGYYNSQKMIGRDKDRLVELANEFSRSMGLDNPPAIPKLILGKMGLKNVPGLRANFIPS 
YI 
 
>AtRH32 
MVKIKKTKGMRKQIRLNEVEEINLLKQWIESQKPDSGFNPLSLRPLPKDSKIGKSEDGKN 
GTVFSRYAGVRKFAQLPISDKTKRGLKDAKYVDMTDVQSAAIPHALCGRDILGAARTGSG 
KTLAFVIPILEKLHRERWSPEDGVGCIIISPTRELAAQTFGVLNKVGKFHKFSAGLLIGG 
REGVDVEKERVHEMNILVCAPGRLLQHMDETPNFECPQLQILILDEADRVLDSAFKGQLD 
PIISQLPKHRQTLLFSATQTKKVKDLARLSLRDPEYISVHAEAVTATPTSLMQTVMIVPV 
EKKLDMLWSFIKTHLNSRILVFLSTKKQVKFVHEAFNKLRPGIPLKSLHGKMSQEKRMGV 
YSQFIERQSVLFCTDVLARGLDFDKAVDWVVQVDCPEDVASYIHRVGRTARFYTQGKSLL 
FLTPSEEKMIEKLQEAKVPIKLIKANNQKLQEVSRLLAALLVKYPDLQGVAQRAFITYLR 
SIHKRRDKEIFDVSKLSIENFSASLGLPMTPRIRFTNLKTKKKGVYESSIAMEIENAQEY 
EAPLVVKKDLLGEDLEEEDFALKPRKEGKVVEKSTKEEEVLIPGNRVLKNKKLKINLHRP 
FGSRVVLDEEGNSLAPLASVAAEAGTEVALDEERMNDYYKKVGAEMRKADIEDKKVDKER 
RREKRMKQKIKRKRGAMEDEEEEEEEDHDGSGSSDDETGRNSKRAKKIVSDNEENGGKIN 
TDSLSVADLEEMALKFITQ 
 
>AtRH33 
MAMAMRLPAISRAVTEVASSPVGLRRLFCSNASRFSFLSPPARRQAEPSTNLFHSGLSKR 
ITSERSLWNRIFSRNMGGGPRTFPGGLNKWQWKRMHEKKAREKENKLLDQEKQLYEARIR 
TEIRAKMWGHPDSGEKTAKLKQSHGPMSPKEHIKTLADRFMKAGADDLWNDNDGPVKKFD 
QGSRSCSDSIDSTPIDVRRLVSATCDSMGKHRVLDSSRRGFSSMSRFKRNESSCDEGDDV 
DAKKLDTLSPFSPKFSGTKEKVKSSTSVVGVIRNKGLFGRRKFRKNDSSTEEDSDEEGNE 
GKMIGWMDLRKTGSSASLGNHDIKLTKRVNRNVTDEELYPPLDINRVREDLSKKQSVDNV 
MEEKQEPHDSIYSAKRFDESCISPLTLKALSASGIVKMTRVQDATLSECLDGKDALVKAK 
TGTGKSMAFLLPAIETVLKAMNSGKGVHKVAPIFVLILCPTRELASQIAAEGKALLKNHD 
GIGVQTLIGGTRFRLDQQRLESEPCQILIATPGRLLDHIENKSGLTSRLMALKLFIVDEA 
DLLLDLGFKRDVEKIIDCLPRQRQSLLFSATIPKEVRRVSQLVLKRDHSYIDTIGLGCVE 
THDKVKQSCIVAPHESHFHLVPHLLKEHINNMPDYKIIVFCSTGMVTSLMYTLLREMKLN 
VREIHARKPQLHRTCVSDEFKESNRLILVTSDVSARGMNYPDVTLVIQVGIPSDREQYIH 
RLGRTGREGKGGKGLLLIAPWERYFLDELKDLPLEPIPAPDLDSRVKHQVDQSMAKIDTS 
IKEAAYHAWLGYYNSVRETGRDKTTLAELANRFCHSIGLEKPPALFRRTAVKMGLKGISG 
IPIRK 
 
>AtRH34 



MEGTLDEENLVFETTKGIKPIKSFDDMGMNDKVLRGVYDYGYKKPSEIQQRALVPILKGR 
DVIAQAQSGTGKTSMIAISVCQIVNISSRKVQVLVLSPSRELASQTEKTIQAIGAHTNIQ 
AHACIGGKSIGEDIKKLERGVHAVSGTPGRVYDMIKRGSLQTKAVKLLVLDESDEMLSKG 
LKDQIYDVYRALPHDIQVCLISATLPQEILEMTEKFMTDPVRILVKPDELTLEGIKQYYV 
DVDKEEWKFDTLCDLYGRLTINQAIIFCNTRQKVDWLTEKMRSSNFIVSSMHGDKRQKER 
DDIMNQFRSFKSRVLIASDVWARGIDVQTVSHVINYDIPNNPELYIHRIGRAGRFGREGV 
AINFVKSSDMKDLKDIERHYGTKIREMPADLV 
 
>AtRH35 
MESIMEEADSYIEYVSVAERRAIAAQKILQRKGKASELEEEADKEKLAEAKPSLLVQATQ 
LKRDVPEVSATEQIILQEKEMMEHLSDKKTLMSVRELAKGITYTEPLLTGWKPPLHIRKM 
SSKQRDLIRKQWHIIVNGDDIPPPIKNFKDMKFPRPVLDTLKEKGIVQPTPIQVQGLPVI 
LAGRDMIGIAFTGSGKTLVFVLPMIMIALQEEMMMPIAAGEGPIGLIVCPSRELARQTYE 
VVEQFVAPLVEAGYPPLRSLLCIGGIDMRSQLEVVKRGVHIVVATPGRLKDMLAKKKMSL 
DACRYLTLDEADRLVDLGFEDDIREVFDHFKSQRQTLLFSATMPTKIQIFARSALVKPVT 
VNVGRAGAANLDVIQEVEYVKQEAKIVYLLECLQKTSPPVLIFCENKADVDDIHEYLLLK 
GVEAVAIHGGKDQEDREYAISSFKAGKKDVLVATDVASKGLDFPDIQHVINYDMPAEIEN 
YVHRIGRTGRCGKTGIATTFINKNQSETTLLDLKHLLQEAKQRIPPVLAELNDPMEEAET 
IANASGVKGCAYCGGLGHRIRDCPKLEHQKSVAISNSRKDYFGSGGYRGEI 
 
>AtRH36 
MEEPTPEEEGGITIMSKSRKNPKTVVNIQSQKLDSDQNTPQFEKFTNPNPSSDTTSATNF 
EGLGLAEWAVETCKELGMRKPTPVQTHCVPKILAGRDVLGLAQTGSGKTAAFALPILHRL 
AEDPYGVFALVVTPTRELAFQLAEQFKALGSCLNLRCSVIVGGMDMLTQTMSLVSRPHIV 
ITTPGRIKVLLENNPDVPPVFSRTKFLVLDEADRVLDVGFQDELRTIFQCLPKSRQTLLF 
SATMTSNLQALLEHSSNKAYFYEAYEGLKTVDTLTQQFIFEDKDAKELYLVHILSQMEDK 
GIRSAMIFVSTCRTCQRLSLMLDELEVENIAMHSLNSQSMRLSALSKFKSGKVPILLATD 
VASRGLDIPTVDLVINYDIPRDPRDYVHRVGRTARAGRGGLAVSIITETDVKLIHKIEEE 
VGKKMEPYNKKVITDSLEVTKVRFAVLYIKVLIKY 
 
>AtRH37 
MSASWADVADSENTGSGSSNQNSHPSRPAYVPPHLRNRPAASEPVAPLPANDRVGYGGPP 
SGSRWAPGGSGVGVGGGGGYRADAGRPGSGSGYGGRGGGGWNNRSGGWDRREREVNPFEN 
DDSEPEPAFTEQDNTVINFDAYEDIPIETSGDNVPPPVNTFAEIDLGEALNLNIRRCKYV 
KPTPVQRHAIPILLEGRDLMACAQTGSGKTAAFCFPIISGIMKDQHVQRPRGSRTVYPLA 
VILSPTRELASQIHDEAKKFSYQTGVKVVVAYGGTPINQQLRELERGVDILVATPGRLND 
LLERARVSMQMIRFLALDEADRMLDMGFEPQIRKIVEQMDMPPRGVRQTLLFSATFPREI 
QRLAADFLANYIFLAVGRVGSSTDLIVQRVEFVLDSDKRSHLMDLLHAQRENGIQGKQAL 
TLVFVETKRGADSLENWLCINGFPATSIHGDRTQQEREVALKAFKSGRTPILVATDVAAR 
GLDIPHVAHVVNFDLPNDIDDYVHRIGRTGRAGKSGLATAFFNDGNTSLARPLAELMQEA 
NQEVPEWLTRYASRSSFGGGKNRRSGGRFGGRDFRREGSFGSGRGGYGGGGGGYGGGGGY 
GGGGGYGGGGGYGGGYGGASSGGYGGEPPSAWD 
 
>AtRH38 
MADTVEKVPTVVESSSSSTVEASNSAEKTEPTTEKKKWGDVEDDDDEEEAVSELNSLSIK 
EEEKPDSILEEPEDSNIKAVTSGDTPYTSASRFEDLNLSPELMKGLYVEMKFEKPSKIQA 
ISLPMIMTPPHKHLIAQAHNGSGKTTCFVLGMLSRVDPTLREPQALCICPTRELANQNME 
VLQKMGKFTGITAELAVPDSTRGAPAATRGAPVSAHVVIGTPGTLKKWMAFKRLGLNHLK 
ILVFDEADHMLATDGFRDDSLKIMKDIGRVNPNFQVLLFSATFNETVKDFVARTVKDPNQ 
LFVKREDLALDSVKQYKVVCPKEQNKIEVIKDQIMELGDIGQTIIFVKTKASAQKVHKAL 
AEMGYDVTSVHGNLTESDRDKIVKEFKECLTQVLIATDVIARGFDQQRVNLVVNYNLPTK 
YETGEPDYEVYLHRVGRAGRFGRKGAVFNLLLDDGWDKEVMEKIEKYFEANVKEIKSWNS 
EEEYKSALKEAGLLDE 
 
>AtRH39 
MVGASRTILSLSLSSSLFTFSKIPHVFPFLRLHKPRFHHAFRPLYSAAATTSSPTTETNV 
TDPDQLKHTILLERLRLRHLKESAKPPQQRPSSVVGVEEESSIRKKSKKLVENFQELGLS 
EEVMGALQELNIEVPTEIQCIGIPAVMERKSVVLGSHTGSGKTLAYLLPIVQLMREDEAN 
LGKKTKPRRPRTVVLCPTRELSEQVYRVAKSISHHARFRSILVSGGSRIRPQEDSLNNAI 
DMVVGTPGRILQHIEEGNMVYGDIAYLVLDEADTMFDRGFGPEIRKFLAPLNQRALKTND 
QGFQTVLVTATMTMAVQKLVDEEFQGIEHLRTSTLHKKIANARHDFIKLSGGEDKLEALL 



QVLEPSLAKGSKVMVFCNTLNSSRAVDHYLSENQISTVNYHGEVPAEQRVENLKKFKDEE 
GDCPTLVCTDLAARGLDLDVDHVVMFDFPKNSIDYLHRTGRTARMGAKGKVTSLVSRKDQ 
MLAARIEEAMRNNESLESLTTDNVRRDAARTHITQEKGRSVKQIREVSKQRNSRDKPSSS 
SPPARSTGGKTPVRKSSSSSFSKPRKASSPPEKSSKPKRKILKTVGSRSIAARGKTGSDR 
RPGKKLSVVGFRGKSSSARAS 
 
>AtRH40 
MATTEDTPASAGPRYAPEDPTLPQPWKGLIDGSTGILYYWNPETNVTQYERPSAPPPHSA 
TTPKLAQIPVPSSGQGHQAQHEQAKPVGHVSQQHGFQQQPQQFPSQHVRPQMMQQHPAQQ 
MPQQSGQQFPQQQSQSMVPHPHGHPSVQTYQPTTQQQQQGMQNQHSQMPQQLSHQYAHSQ 
QHYMGFRPHMQTQGLQNSHQTPQGGPHGQQFPSQQEYNSLAPKREGDEFHGGKKTGFSQP 
HLPNSERSPSQNTHFEANAASQKTNANLAMAQKCNGPQANAAVTQFQQPGANLIHQQLGP 
RAPNQMDQTMLHQKSHVSPFQSNNTYENNLQSRPGNDSYVNMRMEVPVRGAQPLHPAAMP 
KDIRISGGPPTNADPAMGQTGHGTYGHAGPAFPNKSLVRPHFVTSPDVPHLSPVEIYRKQ 
HEVTTTGENIPAPYITFESSGLPPEILREVSFIMNFISGVGSSHIWCANVFVFVFQLLSA 
GFPSPTPIQAQTWPIALQSRDIVAIAKTGSGKTLGYLIPAFILLRHCRNDSRNGPTVLIL 
APTRELATQIQDEALRFGRSSRISCTCLYGGAPKGPQLKELERGADIVVATPGRLNDILE 
MKMIDFQQVSLLVLDEADRMLDMGFEPQIRKIVNEIPPRRQTLMYTATWPKEVRKIASDL 
LVNPVQVNIGRVDELAANKAITQYVEVVPQMEKERRLEQILRSQERGSKVIIFCSTKRLC 
DHLARSVGRHFGAVVIHGDKTQGERDWVLNQFRSGKSCVLIATDVAARGLDIKDIRVVIN 
YDFPTGVEDYVHRIGRTGRAGATGVAFTFFTEQDWKYAPDLIKVLEGANQQVPPQVRDIA 
MRGGGGGGPGYSQDRRGMVNRFDSGGGGTRWDSGGGFGGRGGGFSGREGGFGGREGGFGG 
REGGFGGRGGRFGMRDDSFGRGGNRGRGFTGPDAGHMNVGGRGGFGRFGNNNNMESRGFG 
RGSGRGFGRGVGRFDNRRGRSRSRSPDLVRPRRRSSSYSRSRSRSGSYSRSRSRSRSWSR 
SRSRSPRHSRDRGGHNRSRSYSRSPSPVYERRDRAPRVSGFDIKPPVESVVNLDMNAAAA 
IENVVPTSLSERQGNGVVESEVEAALVRPVVDEEP 
 
>AtRH41 
MNEEGCVPHNSDVVKQKSIDQRAPLSGEPKCVICSRYGEYICDETNDDVCSLECKQALLR 
RVDSARVFPATDECFYVRDPGSSSHDAQLLRRKLDIHVQGQGSAVPPPVLTFTSCGLPPK 
LLLNLETAGYDFPTPIQMQAIPAALTGKSLLASADTGSGKTASFLVPIISRCTTYHSEHP 
SDQRRNPLAMVLAPTRELCVQVEDQAKMLGKGLPFKTALVVGGDPMSGQLYRIQQGVELI 
IGTPGRVVDLLSKHTIELDNIMTFVLDEVDCMLQRGFRDQVMQIFQALSQPQVLLFSATI 
SREVEKVGGSLAKEIILVSIGNPNKPNKAVNQLAIWVDAKQKKQKLFDILRSQNHFKPPA 
VVYVSSRVGADLLANAITVVTGVKALSIHGEKPMKERRDVMGSFLGGEVPVLVSTGVLGR 
GVDLLVVRQVIVFDMPSTIKEYIHVIGRASRMGEKGTAIVFVNEDDRNLFPDLVAALKSS 
GAAIPKELINLTSREMHNKKRRVGY 
 
>AtRH42 
MEVEKSKYRSEDLDVVEEEADLKKSRRDRDRSNERKKDKGSEKRREKDRRKKRVKSSDSE 
DDYDRDDDEEREKRKEKERERRRRDKDRVKRRSERRKSSDSEDDVEEEDERDKRRVNEKE 
RGHREHERDRGKDRKRDREREERKDKEREREKDRERREREREEREKERVKERERREREDG 
ERDRREREKERGSRRNRERERSREVGNEESDDDVKRDLKRRRKEGGERKEKEREKSVGRS 
SRHEDSPKRKSVEDNGEKKEKKTREEELEDEQKKLDEEVEKRRRRVQEWQELKRKKEEAE 
SESKGDADGNEPKAGKAWTLEGESDDEEGHPEEKSETEMDVDEETKPENDGDAKMVDLEN 
ETAATVSESGGDGAVDEEEIDPLDAFMNTMVLPEVEKFCNGAPPPAVNDGTLDSKMNGKE 
SGDRPKKGFNKALGRIIQGEDSDSDYSEPKNDDDPSLDEDDEEFMKRVKKTKAEKLSLVD 
HSKIEYEPFRKNFYIEVKDISRMTQEEVNTYRKELELKVHGKDVPRPIKFWHQTGLTSKI 
LDTMKKLNYEKPMPIQTQALPIIMSGRDCIGVAKTGSGKTLGFVLPMLRHIKDQPPVEAG 
DGPIGLVMAPTRELVQQIHSDIRKFSKPLGIRCVPVYGGSGVAQQISELKRGTEIVVCTP 
GRMIDILCTSSGKITNLRRVTFLVMDEADRMFDMGFEPQITRIIQNIRPERQTVLFSATF 
PRQVETLARKVLNKPVEIQVGGRSVVNKDITQLVEVRPESDRFLRLLELLGEWSEKGKIL 
VFVQSQEKCDALYRDMIKSSYPCLSLHGGKDQTDRESTISDFKNDVCNLLIATSVAARGL 
DVKELELVVNFDAPNHYEDYVHRVGRTGRAGRKGCAVTFISEDDAKYAPDLVKALELSEQ 
PVPDDLKALADGFMVKVKQGIEQAHGTGYGGSGFKFNEEEEEVRKAAKKAQAKEYGFEED 
KSDSEDENDVVRKAGGGEISQQQATFAQIAAIAAAAKAAAAAPVSAPVTANQLLANGGGL 
AAMPGVLPVTVPTLPSEGAGRAAAMVAAMNLQHNLAKIQADAMPEHYEAELEINDFPQNA 
RWKVTHKETLGPISEWTGAAITTRGQFYPTGRIPGPGERKLYLFIEGPSEKSVKHAKAEL 
KRVLEDITNQAMSSLPGGASGRYSVL 
 
>AtRH43 



MEVDDGYVEYVPVEERLAQMKRKVVEEPGKGMMEHLSDKKKLMSVGELARGITYTEPLST 
WWKPPLHVRKMSTKQMDLIRKQWHITVNGEDIPPPIKNFMDMKFPSPLLRMLKDKGIMHP 
TPIQVQGLPVVLSGRDMIGIAFTGSGKTLVFVLPMIILALQEEIMMPIAAGEGPIALVIC 
PSRELAKQTYDVVEQFVASLVEDGYPRLRSLLCIGGVDMRSQLDVVKKGVHIVVATPGRL 
KDILAKKKMSLDACRLLTLDEADRLVDLGFEDDIRHVFDHFKSQRQTLLFSATMPAKIQI 
FATSALVKPVTVNVGRAGAANLDVIQEVEYVKQEAKIVYLLECLQKTTPPVLIFCENKAD 
VDDIHEYLLLKGVEAVAIHGGKDQEDRDYAISLFKAGKKDVLVATDVASKGLDFPDIQHV 
INYDMPGEIENYVHRIGRTGRCGKTGIATTFINKNQSEITLLDLKHLLQEAKQRIPPVLA 
ELNGPMEETETIANASGVKGCAYCGGLGHRILQCPKFEHQKSVAISSSRKDHFGSDGYRG 
EV 
 
>AtRH44 
MKQSFEGFMKTAMEKKTLDFDNLTKPVFLTKAHRKELALKRCQDEIADRDRRSIVQISRS 
NSDNDDGNRPRDVKRERHRSHDHDRNRESDREFREREVKARVEKLEMVKREKEINAMKEQ 
YLGTTKPKKRVIMKPSKNFRFDWENTEDTLSGEMNVLYQNPHEAQPLFGRGCRAGIDRRE 
QKKLMTGKHEREKREEEDKHWSEKKLEEMNERDWRIFKEDFNISYRGSKIPHPMRNWEET 
IPLGLEQRDVIGISATGSGKTAAFVLPMLAYISRLPPMREENQTEGPYALVMVPTRELAH 
QIEEETVKFSRYLGFKAVSITGWESIEKQALKLSQGCEIVIATPGRLLDCLERRYVVLNQ 
CNYLVLDEADRMIDMDFEPQVSEVLDVMPCSNLKPEKEDEELEEKKIYRTTYMFSATMLL 
SVERLARKFLRNPVVVTIGETTKFITQQVIMTKESDKFSRLKKLIDDLGDDKTAIVFVNT 
RNKVDYIVKNLEKVGRCRVTTLHAGKSQEQRDYSLEEFKKKRFNVLVTTDVLGRGLDILD 
LAQVINYDMPNTMDLYTHRIGRTGRAGKTGVATTFLTLEDKDVFYGLKQKLNECNSLVPP 
ELARHEASKFKPGTFPDRFSHF 
 
>AtRH45 
MLEKSKSRKENDRKDRDRSKKENGRRDTTEMRSRVKRCDSEEEERIRIRRDRKSSDFEEE 
EYERDSKRRGEDKGRGRRERDRDRGKYLKRDRERREREKEKGRKKQKKERSREDCNEESD 
DVKCGLKRKRTERSRHGDDDVEKKTRDEQVEDEQKQLAEEVEKRRRRVQEWQELKRQNEE 
AQIESKGPETGKAWTLDGESDDEVKSDSEMDVDRDTKLENGGDAKMVASENETAVTVSEN 
GGDRAADEDEIDPLDAFMNTMVLPEVEKLSNIVIDGILDFKMNGKETGDQAKKGFNKAAL 
GRIIQGEDSDSDYSEPKSDDDPSLDEDDEEFMKRVKKTKAEKLSLVDHSKIEYEPFRKNF 
YIEVKDISRMTQDAVNAYRKELELKVHGKDVPRPIQFWHQTGLTSKILDTLKKLNYEKPM 
PIQAQALPIIMSGRDCIGVAKTGSGKTLGFVLPMLRHIKDQPPVEAGDGPIGLVMAPTRE 
LVQQIYSDIRKFSKALGIICVPVYGGSGVAQQISELKRGTEIVVCTPGRMIDILCTSSGK 
ITNLRRVTYLVMDEADRMFDMGFEPQITRIVQNIRPDRQTVLFSATFPRQVETLARKVLN 
KPVEIQVGGRSVVNKDITQLVEIRPESERFSRLLELLGEWYEKGKEQTDRESAISDFKSD 
VCNLLIATSVAARGLDVKELELVVNFDAPNHYEDYVHRVGRTGRAGRKGCAVTFISEDDA 
KYAPDLVKALELSEQPVPDDVKAVAEGFMAKVKQGIEQAHGTGYGGSGFKFNEEEDEVRK 
AAKKAQAKEYGFEEEKSDSEDENDVVRKAGGDISQQQITLAQIAAIASAASKAPVTANQL 
LPNGGGLATEPGIPPTDGAGRVAAMIAAANVQQYLAKIQADAIPEHYEAELEINDFPQNA 
RWKVTHKETLGPISEWSGASITTRGKFYEAGRIPGPEERKLYLFVEGPTEISVKTAKAEL 
KRVLEDITNQTFSLPGGAQSGRYSVL 
 
>AtRH46 (was wrong in Qi file)  
MAATASAIRYAPEDPNLPKPWKGLVDSRTGYLYFWNPETNVTQYERPASSAPPKLAAIPV 
SSSVQTNQQSSSGFNSGKEDDKYGRGSDGPKSDSGSRFNEAGRTGPISSNDAASGLGNAS 
SGGSSARGPPSSAAGNELSPEAYCRKHEITVSGGQVPPPLMSFEATGLPNELLRECPNFM 
PYALSFVPGAIFALGGANVVRCATSLGFLQIIWSALFGGPNFLRCPPAAGFNSYLVLPAN 
GRMVYSAGFSAPSPIQAQSWPIAMQNRDIVAIAKTGSGKTLGYLIPGFMHLQRIHNDSRM 
GPTILVLSPTRELATQIQVEALKFGKSSKISCACLYGGAPKGPQLKEIERGVDIVVATPG 
RLNDILEMKRISLHQVSYLVLDEADRMLDMGFEPQIRKIVNEVPTKRQTLMYTATWPKEV 
RKIAADLLVNPAQVNIGNVDELVANKSITQTIEVLAPMEKHSRLEQILRSQEPGSKIIIF 
CSTKRMCDQLARNLTRTFGAAAIHGDKSQAERDDVLNQFRSGRTPVLVATDVAARGLDVK 
DIRVVVNYDFPNGVEDYVHRIGRTGRAGATGLAYTFFGDQDAKHASDLIKILEGANQKVP 
PQVREMATRGGGGMNKFRRWGTPSSGGGGGRGGYGDSGYGGRGESGYGSRGDSGYGGRGD 
SGGRGSWAPSRDSGSSGWGRERSRSPERFRGGPPSTSSPPRSFHEAMMMKNR 
 
 
>AtRH47 
MAASTSTRFLVLLKDFSAFRKISWTCAATNFHRQSRFLCHVAKEDGSLTLASLDLGNKPR 
KFGKGKAMKLEGSFVTEMGQGKVRAVKNDKMKVVKEKKPAEIVSPLFSAKSFEELGLPDS 



LLDSLEREGFSVPTDVQSAAVPAIIKGHDAVIQSYTGSGKTLAYLLPILSEIGPLAEKSR 
SSHSENDKRTEIQAMIVAPSRELGMQIVREVEKLLGPVHRRMVQQLVGGANRMRQEEALK 
KNKPAIVVGTPGRIAEISKGGKLHTHGCRFLVLDEVDELLSFNFREDIHRILEHVGKRSG 
AGPKGEVDERANRQTILVSATVPFSVIRAAKSWSHEPVLVQANKVTPLDTVQPSAPVMSL 
TPTTSEADGQIQTTIQSLPPALKHYYCISKHQHKVDTLRRCVHALDAQSVIAFMNHSRQL 
KDVVYKLEARGMNSAEMHGDLGKLGRSTVLKKFKNGEIKVLVTNELSARGLDVAECDLVV 
NLELPTDAVHYAHRAGRTGRLGRKGTVVTVCEESQVFIVKKMEKQLGLPFLYCEFVDGEL 
VVTEEDKAIIR 
 
>AtRH48 
MGGGPRTFPGGLNKWQWKRMHEKKAREKENKLLDQEKQLYEARIRTEIRAKMWGNPDSGE 
KTAKSKQSHGPMSPKEHIKTLADRFMKAGAEDFWNENDGPVKKSDQGSRSGSDSIDSTSN 
SPIDVRRLVSATCDSMGKNRVFGSSRRGFSSMSRFKRNESSCDEGDDFDAKKLDTLSPFS 
PKFAGTKEKVKSSRSVVGVIRNKGLFGRRKFRKNDSSTEEDSDEEGDEGKMIGWMDMRKT 
GSSASLGNHDIKLTKRVNRNVTDEELYPPLDINTVREDLSKRKSVDNVMEEKQEPHDSIY 
SAKRFDESCISPLTLKALSASGILKMTRVQDATLSECLDGKDALVKAKTGTGKSMAFLLP 
AIETVLKAMNSGKGVNKVAPIFALILCPTRELASQIAAEGKALLKFHDGIGVQTLIGGTR 
FKLDQQRLESEPCQILIATPGRLLDHIENKSGLTSRLMALKLFIVDEADLLLDLGFRRDV 
EKIIDCLPRQRQSLLFSATIPKEVRRVSQLVLKRDHSYIDTIGLGCVETHDKVRQSCIVA 
PHESHFHLVPHLLKEHINNTPDYKIIVFCSTGMVTSLMYTLLREMKLNVREIHARKPQLH 
RTRVSDEFKESNRLILVTSDVSARGMNYPDVTLVIQVGIPSDREQYIHRLGRTGREGKGG 
EGLLLIAPWERYFLDELKDLPLEPIPAPDLDSIVKHQVDQSMAKIDTSIKEAAYHAWLGY 
YNSVRETGRDKTTLAELANRFCHSIGLEKPPALFRRTAVKMGLKGISGIPIRK 
 
>AtRH49 
MDSSPPKTITKALPRFSELKPPLSEDIIEALDRSGFEVCTPVQAETIPFLCSHKDVVVDA 
ATGSGKTLAFLLPFIEIIRRSNSYPPKPHQVMGVIISPTRELSAQIHKVAEPFVSTLPNV 
NSVLLVGGREVEADMNTLEEEGANLLIGTPGRLSDMMKRMEFLDFRNLEILILDEADRLL 
DMGFQKQVNYIISRLPKQRRTGLFSATQTQAVADLAKAGLRNAMEVISGAESKSKTSSGL 
YCEYLKCEADQKSSQLVHLLIENKNKKLVVFFMTCACVDYWGLVLSKIPTLKSISFFSTH 
GKMDQKGRDTALASFTEASSGVLLCTDVAARGLDIPGIDYVVQYDPPQDPDVFIHRVGRT 
ARMERQGRAIVFLMPKETDYVEFMRIRRVPLQERKCSENASDVIPIIRSLAIKDRAVLEK 
GLQAFVSFVRAYKEHHCSYIFSWKGLEIGKLAMGYGILSFPYISEVKQDRIGIVGFTPVQ 
GITFEDIKYKNKSREKQRQQNLLARKDKLQQEKRGKRKKSSKEAVDDSNKASRKRKLTGR 
QRQTIQTAQDEEEMNLRL 
 
>AtRH50 
MLARAPPPYFNFPARNNTICNRNEIVRLFRNGGGVVARGAGFTRRPLETSSSYDDSTDDG 
FVIISAADKENEFAPPPSSDLLSSIPSESARRNGSRSRGLTASFGRLKAQKVKALVGKVT 
QKKQHMSHNEEEDEDDASDENYSADEGFGSSSILDLMRKKLAMKAIPRSGKSAERNEVKR 
ASKVRESRESRRDLDRLEGDDEDVDEVSNPDRFTDNQRAGSRSSYSKGGYAANSRGKGDR 
LSVARDLDSFEGHGRAIDEVSNPRKFNDNERAESRSSYSRDSSANSRGREDRRFVAKELD 
TFQGRDKAYDEVYNPRRFTDNERGLRGGSHSKGSDTNSRGWGDRRSVVYTRDMDDWRERN 
KTKDTRETGFFSRKTFAEIGCSEDMMKALKEQNFDRPAHIQAMAFSPVIDGKSCIIADQS 
GSGKTLAYLVPVIQRLREEELQGHSKSSPGCPRVIVLVPTAELASQVLANCRSISKSGVP 
FRSMVVTGGFRQRTQLENLEQGVDVLIATPGRFTYLMNEGILGLSNLRCAILDEVDILFG 
DDEFEAALQNLINSSPVTAQYLFVTATLPLEIYNKLVEVFPDCEVVMGPRVHRVSNALEE 
FLVDCSGDDNAEKTPETAFQNKKTALLQIMEENPVSKTIIFCNKIETCRKVENIFKRVDR 
KERQLHVLPFHAALSQESRLTNMQEFTSSQPEENSLFLVCTDRASRGIDFSGVDHVVLFD 
FPRDPSEYVRRVGRTARGARGKGKAFIFVVGKQVGLARRIIERNEKGHPVHDVPNAYEFT 
T 
 
>AtRH51 
MVESDKSSVEELKKRVRKRSRGKKNEQQKAEEKTHTVEENADETQKKSEKKVKKVRGKIE 
EEEEKVEAMEDGEDEKNIVIVGKGIMTNVTFDSLDLSEQTSIAIKEMGFQYMTQIQAGSI 
QPLLEGKDVLGAARTGSGKTLAFLIPAVELLFKERFSPRNGTGVIVICPTRELAIQTKNV 
AEELLKHHSQTVSMVIGGNNRRSEAQRIASGSNLVIATPGRLLDHLQNTKAFIYKHLKCL 
VIDEADRILEENFEEDMNKILKILPKTRQTALFSATQTSKVKDLARVSLTSPVHVDVDDG 
RRKVTNEGLEQGYCVVPSKQRLILLISFLKKNLNKKIMVFFSTCKSVQFHTEIMKISDVD 
VSDIHGGMDQNRRTKTFFDFMKAKKGILLCTDVAARGLDIPSVDWIIQYDPPDKPTEYIH 
RVGRTARGEGAKGKALLVLIPEELQFIRYLKAAKVPVKELEFNEKRLSNVQSALEKCVAK 



DYNLNKLAKDAYRAYLSAYNSHSLKDIFNVHRLDLLAVAESFCFSSPPKVNLNIESGAGK 
VRKARKQQGRNGFSPYSPYGKSTPTKEA 
 
>AtRH52 
MSSNSWADVSESERAPSGGGWGYSRPSRTNYVPPHLRSRTPSSEFVAPSPGNNDRGGYGG 
ANSGYGGRGQGYGGRGSGYGGRGGPVGGWNARSGGWDRRDTETNPFGNDGNADPAVNEQE 
NTVINFEAYEDIPIETSGDNVPPPVNTFAEIDLGEALNLNIQRCKYVKPTPVQRNAIPIL 
AAGRDLMACAQTGSGKTAAFCFPIISGIMKDQHIERPRGVRGVYPLAVILSPTRELACQI 
HDEARKFSYQTGVKVVVAYGGTPVNQQIRELERGVDILVATPGRLNDLLERGRVSLQMVR 
FLALDEADRMLDMGFEPQIRKIVQQMDMPPPGVRQTMLFSATFPREIQRLASDFLSNYIF 
LAVGRVGSSTDLIVQRVEFVHDSDKRSHLMDLLHAQRENGNQGKQALTLVFVETKKGADS 
LENWLCINGFPATTIHGDRSQQEREVALRSFKTGRTPILVATDVAARGLDIPHVAHVVNF 
DLPNDIDDYVHRIGRTGRAGNSGLATAFFNDNNTTMAKPLAELMQEANQEVPDWLTRYAS 
RASFGGGKNRRSGGRFGGRDFRRESFSRGGGGADYYGGGGGYGGVPGGGYGAMPGGYGPV 
PGGGYGNVPGGGYAPYGRGGGAYYGPGGYGTVPNQGYGPGVASAWD 
 
>AtRH53 
MITTVLRRSLLDASKRNLSASLTSINTVLFHNLAPAATRVSDLALIGSSDVKAGFPFGVE 
AKGIHFQSGPLDFRASMVSQAGFAISESSERRVGDSESVGGDGLAISELGISPEIVKALS 
SKGIEKLFPIQKAVLEPAMEGRDMIGRARTGTGKTLAFGIPIIDKIIKYNAKHGRGRNPL 
CLVLAPTRELARQVEKEFRESAPSLDTICLYGGTPIGQQMRQLDYGVDVAVGTPGRVIDL 
MKRGALNLSEVQFVVLDEADQMLQVGFAEDVEIILEKLPEKRQSMMFSATMPSWIRSLTK 
KYLNNPLTVDLVGDSDQKLADGITTYSIIADSYGRASIIGPLVTEHAKGGKCIVFTQTKR 
DADRLSYALARSFKCEALHGDISQSQRERTLAGFRDGHFNILVATDVAARGLDVPNVDLI 
IHYELPNNTETFVHRTGRTGRAGKKGSAILIYSQDQSRAVKIIEREVGSRFTELPSIAVE 
RGSASMFEGIGSRSGGSFGGGMRDRGSSFGGRSGGGGYGGSSGGYGGGRSGGSSNRYSGD 
SDRSGFGSFGMRSPEGYGSDRSSQSGGRSSFGGGRSGGSSNNRSSGFGDFGSDRSSQSGG 
RSSFGGFGSNDGKRSY 
 
>AtRH56 
MGDARDNEAYEEELLDYEEEDEKVPDSGNKVNGEAVKKGYVGIHSSGFRDFLLKPELLRA 
IVDSGFEHPSEVQHECIPQAILGMDVICQAKSGMGKTAVFVLSTLQQIEPSPGQVSALVL 
CHTRELAYQICNEFVRFSTYLPDTKVSVFYGGVNIKIHKDLLKNECPHIVVGTPGRVLAL 
AREKDLSLKNVRHFILDECDKMLESLDMRRDVQEIFKMTPHDKQVMMFSATLSKEIRPVC 
KKFMQDPMEIYVDDEAKLTLHGLVQHYIKLSEMEKNRKLNDLLDALDFNQVVIFVKSVSR 
AAELNKLLVECNFPSICIHSGMSQEERLTRYKSFKEGHKRILVATDLVGRGIDIERVNIV 
INYDMPDSADTYLHRVGRAGRFGTKGLAITFVASASDSEVLNQVQERFEVDIKELPEQID 
TSTYMPS 
 
>AtRH57 
MEKSSYFLFGGTNFNKKKFAPDFAKFKNSTEDDDSNKKVNFFVEEEEDTEQPEAEKVIVS 
SKKRKRRSSNSVPVEGFDVFKSSKKARAKGKAEEQITKNEIVENPKKELNRQMERDALSR 
KQYSIHVSGNNIPPPLKSFAELSSRYGCEGYILRNLAELGFKEPTPIQRQAIPILLSGRE 
CFACAPTGSGKTFAFICPMLIKLKRPSTDGIRAVILSPARELAAQTAREGKKLIKGSNFH 
IRLMTKPLVKTADFSKLWCDVLISTPMRLKRAIKAKKIDLSKVEYLVLDESDKLFEQSLL 
KQIDCVVKACSNPSIIRSLFSATLPDSVEELARSIMHDAVRVIIGRKNTASETVKQKLVF 
AGSEEGKLLALRQSFAESLNPPVLIFVQSKERAKELYDELKCENIRAGVIHSDLPPGERE 
NAVDQFRAGEKWVLIATDVIARGMDFKGINCVINYDFPDSASAYIHRIGRSGRAGRSGEA 
ITFYTEQDVPFLRNIANTMMSSGCEVPSWIMSLKKKKWRKHRPRRDSISTKPKADKNDTD 
E 
 
>AtRH58 
MASQLLNVPHLAFFPKISYASVFSTLKPSFFHSTSTRRALKSSPSSRIINLQAVAETSSE 
IESNSVTETTVPLTLRQICQGFVPEHILHRMEEIGFVFPTDIQREALPTLFTGRDCILHA 
QTGSGKTLTYLLLIFSLINPQRSSVQAVIVVPTRELGMQVTKVARMLAAKSEIDVKGCTV 
MALLDGGTLRRHKSWLKAEPPAILVATVASLCHMLEKHIFRIDSVRVLVVDEVDFLFYSS 
KQVGSVRKLLTSFSSCDKRQTVFASASIPQHKHFVHDCIQQKWTKRDVVHVHVSAIMPMP 
LCLLHRFVMCEKTNKHQVLLALLESDAPESAIIFVGEQSEKSKKAGNDPSTTLLMEFLKT 
SYKGSLEILLLEGDMNFNSRAASLTEIRQGGGFLLVSTDIAARGIDLPETTHIFNFDLPQ 
TVTDYLHRAGRAGRKPFSDRKCIVANLITSEERFVLQRYENELMFSCEEMML 
 



 
>EcoSrmB 
MTVTTFSELELDESLLEALQDKGFTRPTAIQAAAIPPALDGRDVLGSAPTGTGKTAAYLLPALQHLLDFP 
RKKSGPPRILILTPTRELAMQVSDHARELAKHTHLDIATITGGVAYMNHAEVFSENQDIVVATTGRLLQY 
IKEENFDCRAVETLILDEADRMLDMGFAQDIEHIAGETRWRKQTLLFSATLEGDAIQDFAERLLEDPVEV 
SANPSTRERKKIHQWYYRADDLEHKTALLVHLLKQPEATRSIVFVRKRERVHELANWLREAGINNCYLEG 
EMVQGKRNEAIKRLTEGRVNVLVATDVAARGIDIPDVSHVFNFDMPRSGDTYLHRIGRTARAGRKGTAIS 
LVEAHDHLLLGKVGRYIEEPIKARVIDELRPKTRAPSEKQTGKPSKKVLAKRAEKKKAKEKEKPRVKKRH 
RDTKNIGKRRKPSGTGVPPQTTEE 
 
>EcoDbpA 
MTAFSTLNVLPPAQLTNLNELGYLTMTPVQAAALPAILAGKDVRVQAKTGSGKTAAFGLGLLQQIDASLF 
QTQALVLCPTRELADQVAGELRRLARFLPNTKILTLCGGQPFGMQRDSLQHAPHIIVATPGRLLDHLQKG 
TVSLDALNTLVMDEADRMLDMGFSDAIDDVIRFAPASRQTLLFSATWPEAIAAISGRVQRDPLAIEIDST 
DALPPIEQQFYETSSKGKIPLLQRLLSLHQPSSCVVFCNTKKDCQAVCDALNEVGQSALSLHGDLEQRDR 
DQTLVRFANGSARVLVATDVAARGLDIKSLELVVNFELAWDPEVHVHRIGRTARAGNSGLAISFCAPEEA 
QRANIISDMLQIKLNWQTPPANSSIATLEAEMATLCIDGGKKAKMRPGDVLGALTGDIGLDGADIGKIAV 
HPAHVYVAVRQAVAHKAWKQLQGGKIKGKTCRVRLLK 
 
>EcoRHlB 
MSKTHLTEQKFSDFALHPKVVEALEKKGFHNCTPIQALALPLTLAGRDVAGQAQTGTGKTMAFLTSTFHY 
LLSHPAIADRKVNQPRALIMAPTRELAVQIHADAEPLAEATGLKLGLAYGGDGYDKQLKVLESGVDILIG 
TTGRLIDYAKQNHINLGAIQVVVLDEADRMYDLGFIKDIRWLFRRMPPANQRLNMLFSATLSYRVRELAF 
EQMNNAEYIEVEPEQKTGHRIKEELFYPSNEEKMRLLQTLIEEEWPDRAIIFANTKHRCEEIWGHLAADG 
HRVGLLTGDVAQKKRLRILDEFTRGDLDILVATDVAARGLHIPAVTHVFNYDLPDDCEDYVHRIGRTGRA 
GASGHSISLACEEYALNLPAIETYIGHSIPVSKYNPDALMTDLPKPLRLTRPRTGNGPRRTGAPRNRRRS 
G 
 
>EcoDEAD 
MAEFETTFADLGLKAPILEALNDLGYEKPSPIQAECIPHLLNGRDVLGMAQTGSGKTAAFSLPLLQNLDP 
ELKAPQILVLAPTRELAVQVAEAMTDFSKHMRGVNVVALYGGQRYDVQLRALRQGPQIVVGTPGRLLDHL 
KRGTLDLSKLSGLVLDEADEMLRMGFIEDVETIMAQIPEGHQTALFSATMPEAIRRITRRFMKEPQEVRI 
QSSVTTRPDISQSYWTVWGMRKNEALVRFLEAEDFDAAIIFVRTKNATLEVAEALERNGYNSAALNGDMN 
QALREQTLERLKDGRLDILIATDVAARGLDVERISLVVNYDIPMDSESYVHRIGRTGRAGRAGRALLFVE 
NRERRLLRNIERTMKLTIPEVELPNAELLGKRRLEKFAAKVQQQLESSDLDQYRALLSKIQPTAEGEELD 
LETLAAALLKMAQGERTLIVPPDAPMRPKREFRDRDDRGPRDRNDRGPRGDREDRPRRERRDVGDMQLYR 
IEVGRDDGVEVRHIVGAIANEGDISSRYIGNIKLFASHSTIELPKGMPGEVLQHFTRTRILNKPMNMQLL 
GDAQPHTGGERRGGGRGFGGERREGGRNFSGERREGGRGDGRRFSGERREGRAPRRDDSTGRRRFGGDA 
 
 
>EcoRhlE 
MSFDSLGLSPDILRAVAEQGYREPTPIQQQAIPAVLEGRDLMASAQTGTGKTAGFTLPLLQHLITRQPHA 
KGRRPVRALILTPTRELAAQIGENVRDYSKYLNIRSLVVFGGVSINPQMMKLRGGVDVLVATPGRLLDLE 
HQNAVKLDQVEILVLDEADRMLDMGFIHDIRRVLTKLPAKRQNLLFSATFSDDIKALAEKLLHNPLEIEV 
ARRNTASDQVTQHVHFVDKKRKRELLSHMIGKGNWQQVLVFTRTKHGANHLAEQLNKDGIRSAAIHGNKS 
QGARTRALADFKSGDIRVLVATDIAARGLDIEELPHVVNYELPNVPEDYVHRIGRTGRAAATGEALSLVC 
VDEHKLLRDIEKLLKKEIPRIAIPGYEPDPSIKAEPIQNGRQQRGGGRGQGGGRGQQQPRRTESGAKSGN 
VKPAEKPSRRLGDAKPAGEQQRRRRPRKPAAAQ 
 
 



>Os01g07080 
MSSSSSSLAAAAARKRALTEQRFSELSPALSPEVVKALKGGGFRRCTPVQAAAIPLLLSH 
KDVAVDAATGSGKTLAFVVPVVEILRRRPSPPKPHEVLGIIISPTRELSSQIYNVAQPFF 
ATLKGVSSMLLVGGFDIKAELKKLEEEGANILVGTPGKLFDVMERLDTLNYKNLEILILD 
EADRLLDLGFQKQITSIISKLPKLRRTGLFSATQTEAVKELAKAGLRNPVRVEVKTEVKP 
TGKDGAQQELGPSKTPLGLRLEYMICEASNKSSQLVDFLVQNNGKKIMVYFATCACVDYW 
AIVLPLLDSLKGSPIIPYHGKMKQGPREKALASFSALSSGILVCTDVAARGLDIPHVDLI 
VQYDPPQDPNVFIHRAGRTARYDQEGDAIVFLLPKEDTYVEFLKRRGVPLTERECSTNAV 
DIVPQIRSAALEDRNVMEKGLTAFVSFVRAYKEHHCSYIFSWKDLEIGRLGMEYGLLQIP 
SMPEVKHHSLSLEGFTPVKDVDVTKIKYKDKAREKQRQKTLKRKAEELALRPEIEKRRKA 
PEKPEKPKRKKTGKQRQAVQTKEDMDELANEYRLLKKLKRGVIDEDEYEKLTGFGESDDD 
DSSDGGDSDLDERKERGNKVLKKIKQKGKAKGSRRFEGRSKQKTRRR 
 
>Os01g07740 
MASAAAAAATARGPRYAPPDPTLPKPWRGLIDGNTGYLYFWNPETKAVQYDRPTAPPPSS 
PPAQQPPERPRNSDPAESQAQAGASRTQNAAPADDRARNDHLNDHFERRTEAAGSHAQNV 
PFTEQNTRSNPSSQPCSAAGVYPAQNVFSEAASGDRTSPEAYRAKHEITIVGNEAPAPFM 
TFQSTGFPPEILREVSAHNLHDYLMHFLVSFSKEIRRSLCVHTTYVITTLDVHLSRLFKS 
TIYVKVQQAGFSAPTPIQAQSWPIALRNRDIVAVAKTGSGKTLGYLIPGFILLKRLQHNS 
RDGPTVLVLSPTRELATQIQDEAKKFGRSSRISSVCLYGGAPKGPQLRDLERGADIVVAT 
PGRLNDILEMRRVSLHQVSYLVLDEADRMLDMGFEPQIRKIVKQVQPKRQTLMFTATWPK 
EVRKIASDLLSNPVQVNIGNTDQLVANKSITQYVDVITPPEKSRRLDQILRSQEPGSKII 
IFCSTKRMCDQLARNLARQYGASAIHGDKSQAERDSVLSEFRSGRCPILVATDVAARGLD 
IKDIRVVVNYDFPTGVEDYVHRIGRTGRAGATGVAYTFFCDQDSKYASDLVKILEGANQS 
VSQQLRDMVSRGGYGGRSRRWASSDDSYGGRGYDSGYTSRSTDNYNSGYGSQSGNGSSFH 
SSFHNSNSGNQFGDTSGFQTSFHNSSSNNQTSDNPSFHASSNNDQPGDGLSFHARFYSSS 
RGSDQSRTNNAGFRDRSRSPPSNRNHEDPGSKAVGVSNW 
 
>Os01g08930 
MAMAGAAGRCLMLTRPSPLLRLRLLRAALATTTTTTTAAGASAVTAPTEPETTAREAPSR 
HELLLERLRQRHLKGVPAATPRPAQREKGRGGGGGGAQELQQKRRVEVVDSFEELGLGEE 
VMAALGEMGISKPTEIQCVGVPAVLAGTSVVLGSHTGSGKTLAYLLPLVQLLRRDEAMLG 
MSMKPRRPRAVVLCPTRELTEQVFRVAKSISHHARFRSTMVSGGSRIRPQEDSLNMPVDM 
VVGTPGRILDHIKDGNMVYGDIKYLVLDEADTMFDQGFGPDIRKFLAPLKNRAAKPGDQG 
FQTVLVTATMTKAVQKLIDEEFEGIVHLRTTTFQKRVATARHDFIKLSGSENKLEALLQV 
LEPSLAKGNKVMVFCNTLNSSRAVDHFLTENQISTVNYHGEVPAEERVENLNKFRNEEGD 
CPTLVCTDLAARGLDLDVDHVIMFDFPSNSIDYLHRTGRTARMGAKGKVTSLVAKKDVTL 
ATRIEEAMKKNESLEALTTNNVRRAAVNPQYTSTKGRPSALKVVNQKGRRGVALQTKSSR 
IVKDTTSSRRRSPIRSQPRSKSTSSGKAKPVRSAKPSKSSSPSPKVAKSRPRPEGRKGDA 
LNKLGSKLSVVGFRGRSSGKSAQAS 
 
>Os01g10050 
MSRFDGRAADPGSYRDRRSEGAFGGGTRAFAPTSKADSAAAAADLDGLPRFEKNFYVESP 
SVAGMTEEEVEAYRRRREITVEGRDVPKPVREFRDVGFPEYVLQEITKAGFVEPTPIQSQ 
GWPMALRGRDLIGIAETGSGKTLAYLLPAIVHVNAQPILAPGDGPIVLVLAPTRELAVQI 
QQEATKFGASSKIKSTCIYGGVPKGPQVRDLQKGVEIVIATPGRLIDMIESHHTNLRRVT 
YLVLDEADRMLDMGFEPQIKKIVSQIRPDRQTLYWSATWPKEVEQLARNFLFDPYKVIIG 
SEELKANHAISQHVEILSESQKYNKLVNLLEDIMDGSRILIFMDTKKGCDQITRQLRMDG 
WPALSIHGDKSQAERDWVLSEFKSGKSPIMTATDVAARGLDVKDVKYVINYDFPGSLEDY 
VHRIGRTGRAGAKGTAYTFFTAANARFAKDLINILEEAGQKVSPELANMGRGAPPPSSGH 
RDRYRGYGGGRSWS 
 
>Os01g36890 
MAEAEVKDNEVYEEDLVDYEEEVENGTDGGANAANASADVVKKGYVGIHSSGFRDFLLKP 
ELLRAIQDCGFEHPSEVQHECIPQAILGMDVICQAKSGMGKTAVFVLSSLQQIDPVAGQV 
GALVLCHTRELAYQICHEFERFSKYLPEVKVAVFYGGVHIKKHKDLLKNDCPHIVVGTPG 
RILALAREKDLSLKNVRHFILDECDKMLDSLDMRRDVQEIFKMTPHDKQVMMFSATLSKE 
IRPVCKKFMQDPMEIYVDDEAKLTLHGLVQHYIKLSEAEKNRKLNDLLDALDFNQVVIFV 
KSVSRAAELNKLLCECNFPAISIHSGMTQEERLTRYKNFKEGHKRILVATDLVGRGIDIE 
RVNIVINYDMPDSADSYLHRVGRAGRFGTKGLAITFVSSASDSDVLNQVQERFEVDIKEL 
PEQIDTSTYMPS 



 
>Os01g36920 
MGEAEVKDNEVYEEDLVDYEEEVENGADGGAAAANASADVVKKGYVGIHSSGFRDFLLKP 
ELLRAIQDCGFEHPSEVQHECIPQAILGMDVICQAKSGMGKTAVFVLSSLQQIDPVAGQV 
GALVLCHTRELAYQICHEFERFSKYLPEVKVAVFYGGVHIKKHKDLLKNDCPHIVVGTPG 
RILALAREKDLSLKNVRHFILDECDKMLDSLDMRRDVQEIFKMTPHDKQVMMFSATLSKE 
IRPVCKKFMQDPMEIYVDDEAKLTLHGLVQHYIKLSEAEKNRKLNDLLDALDFNQVVIFV 
KSVSRAAELNKLLCECNFPAISIHSGMTQEERLTRYKNFKEGHKRILVATDLVGRGIDIE 
RVNIVINYDMPDSADSYLHRVGRAGRFGTKGLAITFVSSASDSDVLNQVQERFEVDIKEL 
PEQIDTSTYMPS 
 
>Os01g43120 
MAAGDLLLRTQSGLPVLARAFPSCLCLRVPARRRRGAPPLTAAKVDVADAVGRRVRSGGA 
AVPKRRRSRRDAEEEEEEGLAFSRVVTGRGRGVREEGVAEGEAPEFDAAKSGDESGGVDG 
SYLSDTRFDQCTISPLSLKAVKDAGYERMTQVQEATLPVILQGKDVLAKAKTGTGKTVAF 
LLPAIEVLSALPNSRRDQLRPSINLLVMCPTRELAIQVAVEAKKLLKYHRSLGVQVVIGG 
TRLTQEQRSMQANPCQILVATPGRLKDHVENTPGFSTRLKGVKVLVLDEADRLLDMGFRR 
DIERIIASVPKERQTLLFSATVPEEVRQISHIAMKKNYKFINTVKDGDEETHAQVSQMFM 
IAPLDLHFSILYDVLKKHVAEDADYKVIIFCTTAMVTKLVAEILSQLRLNIREIHSRKSQ 
SARTKVSDEFRKSRGLILVSSDVSARGVDYPDVTLVIQVGVPADRQQYIHRLGRTGRKGK 
EGQGLLLLAPWEKYFLSSIKDLSISEATVPSVDSSTQTIVKDAVRKVEMRSKECAYQAWL 
GYYNSNKTIGREKSRLVKLAEEFSQSMELSVPPAIPKQILRKMGLNNVPGLRST 
 
>Os01g45190 
MAAATTSRRGPGAMDDENLTFETSPGVEVISSFDQMGIRDDLLRGIYAYGFEKPSAIQQR 
AVLPIISGRDVIAQAQSGTGKTSMISLSVCQIVDTAVREVQALILSPTRELAAQTERVML 
AIGDFINIQVHACIGGKSIGEDIRKLEHGVHVVSGTPGRVCDMIKRRTLRTRAIKLLILD 
EADEMLGRGFKDQIYDVYRYLPPELQVCLISATLPHEILEMTSKFMTDPVRILVKRDELT 
LEGIKQFFVAVEKEEWKFDTLCDLYDTLTITQAVIFCNTKRKVDWLTERMRSNNFTVSAM 
HGDMPQKERDAIMGEFRSGATRVLITTDVWARGLDVQQVSLVINYDLPNNRELYIHRIGR 
SGRFGRKGVAINFVKKEDIRILRDIEQYYSTQIDEMPMNVADLI 
 
>Os01g68320 
MRTSRVASPPPSPKDHDTWAIATDLARPHTLRILTHQNQTTGLLTPPHAAFLPDPNLPRR 
LPFPSSSSTPTAAAPPDSGEPSRARARTETYRTGDMNPYDLRYADPSSYRDRRSDLAGAP 
VLAASAPAAANPYAAAYAPAPAAPVAPAGGDFSRFGGRGRGGGAGGGGWGRGGGGGGGAG 
GYRGGGGRGGGRDALDSLSLPKPDFRSLIPFEKNFYVECPAVQAMSDMDVSQYRRQRDIT 
VEGHDVPKPVRYFQEANFPDYCMQAIAKSGFVEPTPIQSQGWPMALKGRDMIGIAQTGSG 
KTLSYLLPGLVHVGAQPRLEQGDGPIVLILAPTRELAVQIQQESGKFGSYSRTRSTCIYG 
GAPKGPQIRDLRRGVEIVIATPGRLIDMLEGGHTNLRRVTYLVLDEADRMLDMGFEPQIR 
KIVAQIRPDRQTLYWSATWPREVESLARQFLQNPYKVIIGSPDLKANHSIQQIIEVISEH 
EKYPRLSKLLSDLMDGSRILIFFQTKKDCDKVTRQLRMDGWPALSIHGDKAQAERDYVLA 
EFKSGKSPIMAATDVAARGLDVKDIKCVINFDFPTTLEDYIHRIGRTGRAGASGTAFTFF 
TLSNAKFSRNLVKILREAGQVVNPALESMAKSASSMGGGNFRSRGRGGFGNRSGSNSIPI 
RGRRPY 
 
>Os01g73900 
MAAFSGCASPLSTTLRSGLAPFTLRHRLRLRRLRASAATLREVCAGRVPEHVLQRAEEVG 
YVVPTEVQEQSLPVLLSGQDCILHAQTGSGKTLAYLLSVFSAIDFGRSSVQALVVVPTRE 
LGMQVTKVARILAAKACTVMALLDGGMLRRQKSWVKAEPPAIIVATVASLCQMIEKRAFS 
LQSMRVLVIDEVDFIFGSSKQVSSLRKILTSYSAASSRQTIFASASIPQHNRFVHDCVQH 
KWTKTDVVHVHVNPVQPMPSHLQHKYAICSKKERLHVLLSLLEKDAPKSGIIFVAEQSEK 
SKKAGHPPSTTVVVEFLRTTYMGSLEVLLLEEDMNFNARATSFTEVKGKGFLLVSTDIAS 
RGFDLPQTSHIYNFDLPKTAIDYLHRAGRTGREPFSKLACSVTTLITEDEHFVLQRFQNE 
LKFHCEELPVESMFAFNL 
 
>Os02g05330 
MAGMAPEGSQFDAKHYDSKMQELLHQGDNEEFFTSYDEVFESFDDMGLQENLLRGIYAYG 
FEKPSAIQQRGIVPFCKGLDVIQQAQSGTGKTATFCSGILQQLDYGLVECQSLVLAPTRE 
LAQQIEKVMRALGDYLGVKVHACVGGTSVREDQRILASGVHVVVGTPGRVFDMLRRQSLR 
PDHIKMFVLDEADEMLSRGFKDQIYDIFQLLPPKIQVGVFSATMPPEALEITRKFMNKPV 



RILVKRDELTLEGIKQFYVNVEKEDWKLDTLCDLYETLAITQSVIFVNTRRKVDWLTDKM 
RSRDHTVSATHGDMDQNTRDIIMREFRSGSSRVLITTDLLARGIDVQQVSLVINYDLPTQ 
PENYLHRIGRSGRFGRKGVAINFVTRDDERMLFDIQRFYNVTIEELPANVADLL 
 
>Os02g05660 
MAAATASSPATAAAANSDDEDNYEEYIPVAKRRAMEADRLRRLRLSKPAPPSSSAAEAAS 
DLPPPPPPPPNQPSAGGGGGGLEASAKPSLLVKATQLKRAAPEVTHTEQLIMQEKEMIEH 
LSDRKTLMSVRELAKGITYSDPLKTGWKPPLRLRRMPRAKADELRRKWHILVDGDDVPPP 
ARDFRDLRLPEPMLRKLREKGIVQPTPIQVQGLPVVLSGRDMIGIAFTGSGKTLVFVLPL 
IMVALQEEMMMPIVPGEGPFGMIICPSRELAKQTYDVIEQFLVPLKEAGYPEIRPLLCIG 
GVDMRAQLDVVKKGVHIVVATPGRLKDLLAKKKMNLDNCRYLTLDEADRLVDLGFEDDIR 
EVFDHFKAQRQTLLFSATMPKKIQNFAKSALVKPVIVNVGRAGAANLDVIQEVEYVKEDA 
RIIYLLECLQKTPPPVLVFCENKADVDYIHEYLLLKGVEAVAIHGGKDQEERENAIEFFK 
NGKKDVLVATDVASKGLDFPDIQHVINYDMPAEIENYVHRIGRTGRCGKTGIATTFINKN 
QTETTLLDLKHLLKEAKQRIPPVLAELNDPLEDEETMAKESGVKGCAYCGGLGHRVTDCP 
KLEHQKSMAIAGSRRDYYGGGGYRGEI 
 
>Os02g10770 
MEQEENHSADHLSAQPGNGNELEESSVKERCFEQREALVGEPRCVICGRYGEYICDQTDD 
DICSVECKTILLSKLSAETRPVVKAAKRVNLPVGDESFCIRDENFPKIPSMHDGQIASLR 
SKLDICVKGEDVPDPIMCFSSSGLPEKLVLNLEAAGYVMPTPVQMQVIPSSICNRSLLVS 
ADTGSGKTASFLVPIIAHCSHVRSERCTDKQGPLAIVLAPTRELCLQVEEQAKVLGKGLP 
FKTALVVGGDPLAQQIYRIENGIELIVGTPGRLIDLLMKHNVDLNKVDVFVLDEVDCLLE 
RGFRDQVMQIFQALSHPQVMMFSATVNSEVEKMSNSLAKNAIHISCGNPSRPNKSVKQVV 
IWVESKQKKQKIFEIMTSKQHFKPPAVVFVSSRIGADLLSEAITVATGLKVVSIHGDKTM 
NERRESLRRFLTGEVSVVVCTGVLGRGMDLLKVRQVILFDMPNSIDEYVHQVGRASRMGV 
EGMAIVFVNEEDRNLFRELVQILKTAGAPIPRELANSKYTTGIPLGGGKKRKLKSR 
 
>Os02g42860 
MDPRARYPPGIGNGRGGNPNYYNRGPPLQQQHNHHQQQQTSAPHHQQYVQRQPQQHHHHN 
HHQQHQQQQQQWLRRNQIAREAAGTDRNSEPKAVAQSPAVDGIDSSSQDWKAQLKLPPQD 
TRYRTEDVTATKGNEFEDYFLKRELLMGIYEKGFERPSPIQEESIPIALTGSDILARAKN 
GTGKTAAFCIPALEKIDQEKNAIQVVILVPTRELALQTSQVCKELGKHLKIQVMVTTGGT 
SLKDDIIRLYQPVHLLVGTPGRILDLTKKGICILKDCSMLIMDEADKLLSPEFQPSVEQL 
IRYLPASRQILMFSATFPVTVKEFKDKYLPKPYVINLMDELTLKGITQFYAFVEERQKVH 
CLNTLFSKLQINQSIIFCNSVNRVELLAKKITELGYSCFYIHAKMLQDHRNRVFHDFRNG 
ACRNLVCTDLFTRGIDIQAVNVVINFDFPKTAETYLHRVGRSGRFGHLGLAVNLITYEDR 
FNLYRIEQELGTEIKPIPPQIDQAIYCQ 
 
>Os02g55260 
MVVAMATKEEEGGPSSRVPHLPWMRNPVDIDSFSGCPVAHLPRLDPRLVKPLQRMGIESF 
FPVQVAAWLETIGPGAFERDICINSPTGSGKTLAYALPIVQMLATRKVRCLRALVVLPTR 
DLALQVKEVFDAIAPVVGLSVGSAVGQSSIADEVSNLIEKSKQGLFPSLDEEYIQMEPQT 
KVDILVATPGRLMDHISMTKGFSLEHLQYLVVDETDRMLREAYQSWLPTVIQLTRSSDQN 
HSWSDMNGETLLHPLTTIRRSGVERGFKGKSFPRLAKIVLSATLTQDPSKLSQLELQHPL 
LLNSGKKRYRIPTKLQSYKLVCKSNLKPLSLIVLLQELRGEKCLVFTSSVESSHRLSTLL 
EFFEDLPFKFSEYSRLQRESTRRKTLDAFKEGKIDVLIGTDRMARGIHIDGLRYVINYDM 
PPYVKTYIHRAGRTARAGESGSCFTFLRKHEVKAFDKMLKKADNSSCSLHSLPEESVETL 
RPVFSSALKKLEESLESEATKKSKSGDKAPNASKRKRTINT 
 
>Os02g57980 
MGGGPRTFPGGLSKWQHKRMHEKLARHKERGLLRHEKQLYLARLRSEIRASRLPAAGASP 
PDDGDGPTSSRAHIRALADRFLLPGAEDLWNEDDGPIHRADRPRPPRRIVSVGGNGGDRR 
KLDSTKQELPRGGKEPRLAAFNPRRDFQTAAPWWWQWSSSSAIPSRTKEASFCFFGPKRS 
YSVMPLFQAHQESSGTSMVPLIARGLASARIAPSQLNGERFYSFAAGRFGRKLRPDSSDE 
DDEDISTAKKDMRFARFGASSEEESGYDELEARSAIRKKWSSAALRNCDMKKERRALKSY 
EEENNDLAGSFRELREEIKNREVLGAERRRYESRGESLFTNKRFEECGISPLTVKALTDA 
GYVQTTVVQETALPMCLEGKDVLVKAKTGTGKSAAFLLPAIESVLNAMKSHTNHRVSPIF 
SLILCPTRELAIQLTAEANVLLKYHQGIGVQSLIGGTRFKLDQRRLESDPCQILVATPGR 
LLDHIENKSSFSVRLMGLKLLVLDEADHLLDLGFRTDIEKIVDSLPRQRQTLLFSATIPK 
EVRRVSQLVLKRDHVFVDTVGLGAVETPTKVEQLYLVMPHELHFHMVYRLLREHIDQEVD 



YKVIVFCTTAMVTEFMYIMLRDLKLNVREIHSRKPQLYRTRISEEFRDSSRLILVTSDVS 
TRGVNYPGVTLVIQVGVPSDREHYIHRLGRTGREGKSGKGILLLAPWEEYFLNEIHDLPV 
QKSQTPNIDEEMKRKVDGSIKIVDMSIKEAAYHAWLGYYNSIGDVGRDKTMLVDLANRFC 
KSIGLEKPPALYRKTALKMGLKDVPGIRIRK 
 
>Os03g01830 
MEVAGAQAGILPLLLRHPASLRGSLSLSCGGARRSWAAAAATAEGGGGEEGRGYERVPMD 
TPGAYRLVDRATGRSVIVWGGTDDVSMPSPAVLSTTTRVPDRPKENGRSTSIGNFGRLKA 
QKVKVLARRSAHLKREDSGRISTSRFSESPSDESDEDGTYFERDRARNTRQNSRSRDDKT 
RGAHSLNSVLRQYRGADDLDFPGSEATSGSKRWGNISDVTFGRQNQRQKGPLDSGFFSRR 
SFKEIGCSDEILGALRSFGFPRPSHIQAMAYRPVLEGKSCIIGDQSGSGKTLAYLCPVVQ 
NLRKEEVEGLHRSSPRNPRVVVLTPTAELASQVLNNCRSISKSGVPFRSMVATGGFRQKT 
QLESLDQELDVLIATPGRFLYLLQEGFVQLNNLRCVVLDEVDILYGEESFEQVLHQLITV 
APLTTQYLFVTATLPLDIYNKVVETFPDCELIMGPGVHRTSSRLEEILVDCSGDDNEEKN 
PETAFSNKKSALVKIIEESPVRKTIIFCNKIETCRKVENALRRVDRKASQIKVLPFHAAL 
DQQQRIANIKEFLNKQTADSMFLVCTDRASRGIDFANVNHVVLFDYPRDPSEYVRRVGRT 
ARGASGNGKAFVFAVGKQVSLARRVMERNIKGHPLHDVPCV 
 
>Os03g06220 
MADGGKPPTPEKKSWADVEEEEEAKAKAAAAAEAASSSSSNEPAVDAQAKQIEALSLSVP 
EEHGGSGGGGDDQGPPLLDDSDESQIQAVTSGGTVYESAAAFEDLKLTPELLKGLHDEMG 
FSRPSKIQAVTLPMILTPPYKDLIAQAHNGSGKTTCFVLGMLSRVDPNRKVTQAICICPT 
RELAQQNKSVLMRMGKFTGITCACAIPPAQKDYVPIAKMPKITDQVVIGTSGTLMKWINH 
KKILTNDIKILVFDEADHMLAEDGFRSDSERIMRDIQRSAGGCQVLLFSATFNERVKDFV 
TRVIKDGNQIFVKKEELTLEKVKQYKVQVPDERAKIAVIKDKIFEFGQKVGQVIIFVRTK 
QSTKDVHNALTLEDYVCSSIQGSLDQSEREKIIQEFKNGYTKVLISTDVLARGFDQAQVN 
LVINYDMPIKFGTRDEPDYEVYLHRIGRAGRFGRKGAVFNLLCGETDNTVMRKIETYFQH 
NVPEVRNWQSEEDFERALKDAGLVE 
 
>Os03g12000 
MRLTVGQVHRHVLALASSRSCFVLGDNLPLRMLSLPRAVRFHQTAWLGTETVQDKSASLT 
LASLEGQNKVEYGKKEKATRIGGPKPSSRASALKVKPKVSSFNSKPAKSTLPKSAVVKKT 
LKIDESLFSAKSFEELGLPPLLIDRLNKEGLSTPTEVQSAAIPIISQKHDAVIQSYTGSG 
KTLAYLLPILSEIGPLKRPTEQDGSDKRSGVEAVIVAPSRELGMQIVREVEKILGPNDKR 
LVQQLVGGANRSRQEEALKKNKPLIVVGTPGRISEISAGGKLHTHGCRFLVLDEVDQLLS 
FNYREDMHRILEHVGRKSGTSSRDILGPLARRSERQTILVSATIPFSVIRAARSWGHDPV 
LVRAMSVVPLDSITVPRPVLSQTDANPNSPSNSVNQAAVNSLPPSLEHYYCISKAQHKVD 
TLRRCIHALEAQTVIAFMNNTKPLKDVVFKLEARGMKATELHGDLGKLARSTVLKKFKDG 
EFRVLVTNELSARGLDVPECDLVINLDLPTDSTHYAHRAGRTGRLGRKGTVVTICEETET 
FVVRKMRKQLAVPIKPCEFTEGKLLVHNEEDVE 
 
>Os03g19530 
MSKRPKLGGFSIPRPTSYSFERSQPPQRLYVPADDPDLDDIAFSDDAAAPSDAPPAGGGG 
AAGDEEEIDPLDAFMAEIQEEIRAPPPAPKPEALRRADSDDEDDPVESFLRAKKDSGLAL 
AADAMHAGYDSDEEVYAAAKAVDAGMMEYDSDDNPIVVDKKKIEPIPPLDHSTIEYEPFN 
KDFYEEKPSVSGMSEQEVADYMKSLAIRVSGFDVPRPIKSFADCGFPVQLMNAIAKQGYE 
KPTTIQCQALPIVLSGRDIIGIAKTGSGKTAAFVLPMIVHIMDQPELEKEEGPIGVVCAP 
TRELAHQIYLEAKKFAKPYNLRVAAVYGGVSKFDQFKELKAGCEIVIATPGRLIDLLKMK 
ALKMFRATYLVLDEADRMFDLGFEPQIRSIVGQIRPDRQTLLFSATMPYKVERLAREILT 
DPIRVTVGQVGSANEDIKQVVNVLPSDAEKMPWLLEKLPGMIDDGDVLVFAAKKARVDEI 
ESQLNQRGFRIAALHGDKDQASRMETLQKFKSGVYHVLVATDVAARGLDIKSIKTVVNFD 
IAKEMDMHIHRIGRTGRAGDKDGTAYTLITQKEVRFAGELVHCLIAAGQDVPNELMDLAM 
KDGRFRANRDSRKGGKKSGKGKGGGGGGGGGSGARGRGRGVRGVDFGLGIGYNAESGSVP 
APRSAALNSLKTGMMQNFKSSFVSASSSNTPSNSAPSRGAPSSFVRPALRGFVSGGTIGG 
DANQARAVLPAPSFVPASRPAENTVENANPNPESSRDRTRERKRPSGWDR 
 
>Os03g36930 
MAAATTSRRGPGAMDDENLTFETSPGVEVISSFDQMGIREDLLRGIYAYGFEKPSAIQQR 
AVLPIISGRDVIAQAQSGTGKTSMISLSVCQIVDTAVREVQALILSPTRELAAQTERVML 
AIGDYINIQVHACIGGKSIGEDIRKLEHGVHVVSGTPGRVCDMIKRRTLRTRAIKLLILD 
EADEMLGRGFKDQIYDVYRYLPPELQVCLISATLPHEILEMTSKFMTDPVRILVKRDELT 



LEGIKQFFVAVEKEEWKFDTLCDLYDTLTITQAVIFCNTKRKVDWLTERMRSNNFTVSAM 
HGDMPQKERDAIMGEFRSGATRVLITTDVWARGLDVQQVSLVINYDLPNNRELYIHRIGR 
SGRFGRKGVAINFVKKEDIRILRDIEQYYSTQIDEMPMNVADLI 
 
>Os03g46610 
MAKKKDVEVEELDEEVVAAAAAPAADGGEEQEAEPPARRPSTFAELGVVPELVAACDAMG 
WKEPTRIQAEAIPHALEGRDLIGLGQTGSGKTGAFALPIIQALLKQDKPQALFACVLSPT 
RELAFQIGQQFEALGSAIGLSCTVLVGGVDRVQQAVSLAKRPHIVVGTPGRLLDHLTDTK 
GFSLNKLKYLVLDEADKLLNVEFQKALDDILNVIPKERRTFLFSATMTNKVSKLQRACLR 
NPVKVEVASKYSTVDTLRQEFYFVPADYKDCFLVHVLNELPGSMIMIFVRTCESTRLLAL 
TLRNLRFKAISISGQMSQDKRLGALNRFKTKDCNILICTDVASRGLDIQGVDVVINYDIP 
MNSKDYVHRVGRTARAGNTGYAVSLVNQYEAMWFKMIEKLLGYEIPDRKVDNAEIMILRE 
RISDSKRIALTTMKEGGGHKKKRRKNEDDEEEEERNAPVSRKSKSFNKSRRR 
 
>Os03g50090 
MKRAADGMEKPKFLTREEREKLALERRQAAVTDQRRSALDLLQSLPRPPPPPPPPLSNPP 
RDSSSSHHRDSSDRDRDRDRDRDRDRDRDRDRERRRDDDSRRDRDRDRDRDRGDSSRRDR 
DRERGDRDRDRDRERGDRDRERGDREKDRLEKMAEREREKELDAIKEQYLGSKKPKKRVI 
KPSEKFRFSFDWENTEDTSRDMNSLYQSPHEARLLYGRGFLAGIDRREQKKVAAAHEKET 
RAEQRRKAGLDDRPEDDAVDKKEADAAAKYDAFDMRVDRHWTQKSLDEMTERDWRIFRED 
FNISYKGSKVPRPMRKWSESKLGTELLRAVEKAGYKEPSPIQMASIPLGLQQRDVIGIAE 
TGSGKTAAFVLPMLSYITRLPPISEENEAEGPYAVVMAPTRELAQQIEEETVKFATYLGI 
KVVSIVGGQSIEEQGFKIRQGCEVVIATPGRLLDCLERRYAVLNQCNYVVLDEADRMIDM 
GFEPQVVGVLDAMPSSNLKPENEDEELDAKTIYRTTYMFSATMPPAVERLARKYLRNPVV 
VTIGTAGKATDLITQNVIMTKESEKMSRLQKILTDLGDKPAIVFCNTKKSADARAKDLDK 
AGFRVTTLHGGKSQEQRETSLDGFRNRRFTVLVATDVAGRGIDIPDVAHVINYEMPSSID 
TYTHRIGRTGRAGKKGLATSFLTLENTDIFFDLKQMLIQSNSPVPPELARHEASKFKPGS 
VPDRPPRRNDTVYATH 
 
>Os03g51900 
MAAAAAASSMAKRKQRKAATEQEVENHDEATVAAEAGPENDGHTAHAAEEAAAAEEGVER 
EGGGEGGAEGEEGPDAAARGGEEGKEEEEREVSFDELGLDEQLKRALRKKGLDKATPIQR 
EAIPLILEGKDVVAKAKTGSGKTFAYLLPMLHELLKLSAEGRIRKSAPNVFILVPTRELC 
QQVHNEASSLLEFCTSKLKVVQVNASMSDKDIKVALSGPPNILVTTPACVASCISKGIIR 
GSSIKESLSMMILDEADLLLSYRCEDDIKALVPHIPRSCQSILMSATSSADIEKLTKLLL 
HNPFILTLTEVGHAKDDLIPKNVQQFWISCDAKDKMLYILVLLKLELIQKKVLIFVNSID 
SAFKLRLFLEKFGIRSSVLNAELPQNSRLHIIQAFNARLFDYLIATDDNKSKEERQANKG 
NKKDSRVSRKQLQQTLDAEFGVVRGIDFKNVFTVVNYDMPPDPAGYVHRVGRTGRANKTG 
ASISLVSPKENGIFEDIENMLKDVENRDTSCISPFPLLTKNAVESLRYRAQDVARSVTTR 
DIKEARRQDIKNEILNSEKLKAHFDENPRDLDLLKHDKLLSNKEIPAHLRDVPEYLIDPT 
TKEASNVVKLSRAAMDIDKPRRRKRMGFKGGSGRSSDPLKTFSAEGKSRRRGRKERDGEQ 
DRRKRKKVES 
 
>Os03g58810 
MAPAPATTSSSKRSKKRKQPVAPPPESDSESEELSYDTAAADEEEGEEEAPNQMEELEEE 
QEEEKKEKKQKKEMSKEKKRKKEKGNEGGSGILTNMLFSELGVSEPTARAIREMNYTYLT 
QIQARSIPHLLNGKDVMGAAKTGSGKTLAFLIPAIEMLHHAHFMPRNGTGVVVVCPTREL 
AIQTHNVAKELMKYHSQTLGYIIGGNGRRGEADQLAKGVNLLVATPGRLLDHLQNTKGFI 
YRRLKCLIIDEADRLLEQNFEEDMKQIFKRLPLNRQTVLFSATQTEQVKEFAKLSFEKNE 
ESTSKPVYVGVDDAETNATVEGLQQGYCVIDSARRFLVLYAFLKKKQNKKVMVFFSSCNS 
VKFHAELLNFLQIECSDIHGKQKQQKRTTTFFNFCKAEKGILLCTNVAARGLDIPDVDFI 
VQYDPPDEPKDYIHRVGRTARGEKGKGEALLFLLPQELKFLIYLKAAKISLTELVFNENK 
VPNLQSHLENIVGENYFLNQSAKEAYRSYILAYDSHSMKDIFDVHNLNLKDVAASFCFKN 
PPKVNIDLESSASKHRRKMRKVDGGRRHGISAANPYGRKGGDDKRQFARF 
 
>Os03g59050 
MRSSWADSVANAEESAPATGAAPTPVANHQNSRPTRSAYVPPHLRGQAPTTTAAPAPAPG 
PAAVQPSASVQPSGYAAIVGGSRWAGPASGDGTGAVGGPRQSVGGRGGGGGGGGGWNSRP 
GWDRRDREPNPFANSEAEEATEVDFDTANTGINFDAYEDIPVETSGHDVPPPVNTFAEID 
LGDALNENIRRCKYVKPTPVQRYAIPISIAGRDLMACAQTGSGKTAAFCFPIISGIMSSR 
PPQRPRGSRTAYPLALILSPTRELSVQIHEEARKFAYQTGVRVVVAYGGAPIHQQLRELE 



RGVEILVATPGRLMDLLERARVSLQMVKYLALDEADRMLDMGFEPQIRKIVEQMDMPPRG 
VRQTMLFSATFPKEIQRMASDFLADYIFLAVGRVGSSTDLIAQRVEFVLEADKRSYLMDL 
LHAQKANGTHGKQALTLVFVETKRGADALENWLYTNGFPATSIHGDRTQQEREYALRSFK 
SGATPILVATDVAARGLDIPHVAHVINFDLPNDIDDYVHRIGRTGRAGKSGLATAFFNEG 
NLSLARPLCELMQEANQEVPQWLERYSARSSFGGGGGRNRRSGGARFGGRDFRRDNRGGG 
GGGYGGGGGGYGGGGYGGGGGYGGGYGGGQGSTSSWD 
 
>Os03g61220 
MASLLTLPSLSLSNPSASAAAAGAGAAPSLRLRAAFRCWALRRAGGGRWAAAGAIASPNS 
VLSEHAFKRLQLSDEEEEEEEGAYGSDEEGVEAVGGGEGDEDELAIARLGLPEQLVSTLE 
KRGITHLFPIQRAVLIPALDGRDLIARAKTGTGKTLAFGIPMIKQLMEEDDGRSVRRGRI 
PRVLVLAPTRELAKQVEKEIKESAPKLSTVCVYGGVSYNVQQNALSRGVDVVVGTPGRII 
DLINGGSLQLGEVKYLVLDEADQMLAVGFEEDVETILQQLPAERQSMLFSATMPGWVKKL 
SRRYLNNPLTIDLVGDQDEKLAEGIKLYAIPLTSTSKRTVLSDLITVYAKGGKTIVFTKT 
KRDADEVSLALTNSIASEALHGDISQHQRERTLNGFRQGKFTVLVATDVAARGLDIPNVD 
LIIHYELPNDPETFVHRSGRTGRAGKAGTAILMFTNSQRRTVRSLERDVGCRFDFISPPA 
IEDVLESSAEHVIATLRGVHTESIQYFIPAAERLQEELGPNALASALAHLSGFSQPPSSR 
SLISHEQGWVTLQLTRDPGYGRGFFSPRSVTGFLSDVSSAAADEVGKIFLTADEKVQGAV 
FDLPEEIARDLLSMELPPGNTITKVTKLPALQDDGPATDSYGRFSNSDRGFRNRRSRGGG 
SRGGRGGWDSDGEDRFRRGGRSFRSDNDSWSDDDFGGGRRSNRSSSFGGRGSSYGSRSSS 
SFGGRSSSFGSRDSSRSFSGACFNCGESGHRASDCPNK 
 
>Os04g43140 
MAAAPPPPPPPQLQSSDPSTPPQETSQVRKGKKSRGAKKPRRAAAAAAASTSSAGTMVED 
PFLVLAGGKEGGFLELEEIDEADFGIFGGAVEDLGEIDRKAGKDQKKKKRKKRKRGDDDY 
ALPGDGDLVVECEEEGEKGEKRVKKKRRSRKKRKVKEMEEKMESKEDVSDDNVEDMQDGN 
DMEQDNNDGLILGEDEVYAWRELRLHPLLITAVRRLGFKEPTPIQKACFPAAAHQGKDVI 
GAAETGSGKTLAFGLPILQRLLEEQEKAMRLSREDESTQDENSRESPLRALILTPTRELA 
KQVCDHLKEAAKFLRIQVVPIVGGLSMEKQERLLKRKPEIVVGTPGRLWELMSTGNQHLI 
KLHSLSFFVLDEADRMIERGHFHELQSIIEMLPVTNGSDEQTVGTTPSCETVPILQIKKR 
QTFVFSATLALSANFRKKLKRGLVTAKASASTDLSSIEALSKQARMKPNAEIVDLTKASI 
LPEKLEESFIECSDDDKDAYLYYILSVHGQGRTIIFCTSIAALRHLSSILRVLGINVLTN 
HAQMQQRARMKAVDRFRESENSILVATDGFARGMDFDDVRTVIHYQLPHSTDVYIHRSGR 
TARKSMAGCSIALISPADKAKFYSLCKSLSKENLQQFPVDHAYMPAVMNRLTLARQIDKI 
TRKNSQENANKSWLQRNAESMGLLLETSDSEEERVQGHKQRKATSANLQKLQQDLSELLQ 
RPLQPKTFSRRYLAGAGVSPLLQKQLEELSKRNVKGSASVNANKGSRFVVIGQDQIEPLQ 
ALQNSGQEVCVSIDKQREKRRLAENWRRKKQKEKKSTREQKRKEKRIAKERD 
 
>Os04g45040 
MDPRARYPPGIGNGRGGNPNYYGRGPPPSQHQQHQHQHQQPPHPHHHQYVQRQPQPQQTP 
HNSQHQQWLRRNQIAAEAAGASEQKAPPVADGIDSSSQDWKAQLKLPPQDTRYRTEDVTA 
TKGNEFEDYFLKRELLMGIYEKGFERPSPIQEESIPIALTGSDILARAKNGTGKTAAFCI 
PALEKIDQDKNAIQVVILVPTRELALQTSQVCKELGKHLKIQVMVTTGGTSLKDDIVRLY 
QPVHLLVGTPGRILDLTKKGVCVLKNCSMLVMDEADKLLSPEFQPSIQELIRYLPSNRQI 
LMFSATFPVTVKEFKDKYLPKPYVINLMDELTLKGITQFYAFVEERQKVHCLNTLFSKLQ 
INQSIIFCNSVNRVELLAKKITELGYSCFYIHAKMLQDHRNRVFHDFRNGACRNLVCTDL 
FTRGIDIQAVNVVINFDFPKSAETYLHRVGRSGRFGHLGLAVNLITYEDRFNLYRIEQEL 
GTEIKPIPPQIDRAIYCQ 
 
>Os05g01990 
MAKKLGKSPVAKEEDKEGLFASCSFTDLGLHPTLCAHLQDKMGFQAPTRIQAQAIPVAMS 
GQHMLVKAATGTGKTLAYLAPIVHLLQMREPRVERTDGTFALVLVPTRELCLQVYGIAQQ 
LVHRFHWLVPGYIMGGENRAKEKARLRKGISILIATPGRLLDHLQHTSSFVYPNMRWIVF 
DEADSILELGFGKALEDILEHLGSRNDTSNQNKNKMEPMKRQNLLLSATLNEKVNRLAKI 
SLKNPVMIGLDEQNSSAHGKNHTSLLSDDEEEILEKHNVTVEQAVDDFKLPAQLVQRYVK 
VSCGSRLAILLTILKSLFERQLSHKVVVFLSTCDSVDFHHTVLSQLEWSPGLQLDTDKKQ 
KFISCKVFRLHGNMDQDDRKKSFLGFSSEKSAILVSTDVAARGLDFPKVKCIIQYDSPGE 
ASEYVHRVGRTARIGEKGEALLFLQPIETDYLRDLELHGASLTEYPLQKVLDSFPVNGQR 
LHKRKQISLDMHPWIMSLQRALESFVTSEDTTKKLARDAFCSWVRAYTAHRGELKKIFMV 
KKLHLGHVARSFGLKEQPSLLGRSHQVQLKKRKKEQKRERPAKRRKIPAKR 
 



>Os06g48750 
MAGMAPEGSQFDAKHYDSKMQELLNQGETEEFFTSYDEVHESFDDMGLQENLLRGIYAYG 
FEKPSAIQQRGIVPFCKGLDVIQQAQSGTGKTATFCSGILQQLDYAVVECQALVLAPTRE 
LAQQIEKVMRALGDYLGVKVHACVGGTSVREDQRILASGVHVVVGTPGRVFDMLRRQSLR 
PDYIKMFVLDEADEMLSRGFKDQIYDIFQLLPSKIQVGVFSATMPPEALEITRKFMNKPV 
RILVKRDELTLEGIKQFYVNVEKEEWKLDTLCDLYETLAITQSVIFVNTRRKVDWLTDKM 
RGRDHTVSATHGDMDQNTRDIIMREFRSGSSRVLITTDLLARGIDVQQVSLVINYDLPTQ 
PENYLHRIGRSGRFGRKGVAINFVTRDDERMLFDIQRFYNVVIEELPANVADLL 
 
>Os07g05050 
MFSLLSRALCAASSSPAAPRGRSLLAALLSPSASPLDPCRGPAAPEPPRRRAFHGSPSPL 
GFRSTPASWSSPEAGAAVGGDDGLEVARLGISPWIVERLAARGITRLFPIQRAVLDPAMQ 
GKDMIGRARTGTGKTLAFGIPIMDRILRHNEKNGSGRNPLAIILAPTRELARQVEKEFKE 
SAPLDSLCVYGGVPISHQMRALNYGVDVVVGTPGRIIDLLRRGVLNLSEIQFVVLDEADQ 
MLAVGFDEDVEVIMENLPQNRQSMLFSATMPSWIRKITSKYLKDPIIIDLVGDEDQKLPE 
GISLYSIASEHYGKPSILGPLIKEHANGGKCIVFTQTKREADRLAYAMGRSYACQALHGD 
ISQNQRERTLSGFRDGRFNILVATDVAARGLDIPNVDLVIHYELPNTSELFVHRSGRTAR 
AGKKGSAILIYTNDQARAVRIIEQDIGCKFTELPKIEVADEASDMFNVVRDNRSRLAGSP 
RTGGSSFGRGGYGGFGEGRSRGFGDFDGFGSSPNRGGRSRDAGSRYGSGFGDFRRPSNAF 
GRSSSKQPDGFGFGDFGEGNFSRNGNRRSRSFDDSGSTRYSRRPNGFGTSDFGRSGGFDD 
SN 
 
>Os07g10250 
MRSSWADSAANAEESAPAAAANHGNSRLPRSSYVPPHLRGQAAPAAPAQAGALPSAAAAA 
QPSVGQPGVVGGPRWAGIVNGGGGGGGGSVGGSRQGFGAGGRGGGGGGGGGAWNSRPGGW 
DRRDREPDPFANSEAAEVDFEGENTGINFEAYEDIPVETSGHDVPPPANTFAEIDLGDAL 
NENIRRCKYVKPTPVQRYAIPISIAGRDLMACAQTGSGKTAAFCFPIISGIMRSRPPPRS 
RGSRTAYPLALILSPTRELSVQIHEEARKFAYQTGVKVVVAYGGAPITQQLRELERGVEI 
LVATPGRLMDLLERARVSLQMIKYLALDEADRMLDMGFEPQIRKIVEQMDMPPRGERQTM 
LFSATFPKEIQRMASDFLADYIFLAVGRVGSSTDLIVQRVEFVLDADKRSYLMDLLHAQR 
ANGTHGKQALTLVFVETKRGADALENWLYNNGFPATSIHGDRTQQEREYALRSFKSGATP 
ILVATDVAARGLDIPHVAHVINFDLPNDIDDYVHRIGRTGRAGKSGLATAFFNESNTPLA 
RPLSELMQEANQEVPQWLERYAARSSFGGGGGRNRRSGGGARFGGRDFRRDRGSGGGGYG 
GGGGGYGGGGYGGGGGGGGYGGGSSYGGGGQGFSSAWD 
 
>Os07g20580 
MGRSMLPEQQEDVSRKSKKEKKSKKDKKRKLEAEAEVVVVEAAAATSTDEATKSSKKKRA 
KGDLGQGEEAENGGGKVVAVTGKGSADAKYAPLSSFAATALPPQVLDCCKGFERPSPIQA 
YAWPYLLDGRDFIGIAATGSGKTIAFGVPALMHVRRKMGEKSAKKGVPRVLVLSPTRELA 
QQIADVLCEAGAPCGISSVCLYGGTSKGPQISALKSGVDIVIGTPGRMKDLIEMGICRLN 
DVSFVVLDEADRMLDMGFEPEVRAILSQTASVRQTVMFSATWPPAVHQLAQEFMDPNPIK 
VVIGSEDLAANHDVMQIVEVLDDRSRDSRLVALLDKYHKAQRNRVLVFVLYKREATRVET 
MLQRRGWSAVSVHGDKAQHDRTKALSLFKEGSCPLMIATDVASRGLDIPDVEVVINYSYP 
LTTEDYVHRIGRTGRAGKKGVAHTFFTQENKGLAGELVNVLREAGQVVPPALTKFGTHVK 
KKESQIYGSHFKEIKADAPKSTKITFGDSDED 
 
>Os07g33340 
MRRPRSRGAAKQTRLREADEIRLLEAWIDAGKPARGTRPPPLSKSSSSPADTAAAKRGAK 
GAGGVPSKAAGEHPEYGACARFDELPLSNKTKDGLRKAGYTEMSEIQRAALPHALCGRDV 
LGAAKTGSGKTLAFVIPALEKLYRERWGPEDGVGCIVLSPNKDLAGQIFNVFQKVGKLHG 
FSAACIVGNRKGLDEEKAVINNMNILVCTPGRLLQHMGETTNFDCSQIQILVIDEADQVL 
DKNFQEQVDNVVSQLPKVRQTLLFSATQTKSVKDLARVSLKDPEYISVHEEATTATPDTL 
EQYAMIVPLEQKLNMLWSFIKRHLKSRILVFLSSVKQVKFVYEVFKKLRPGISLRCMHGR 
MKYEVQQAIVAEFKEGHSVLFSTDIFARGLDIEDVDWVVQVDCPENIALYIHRVGRTARY 
NKRGKALIFLCPEEEKMLEKLKAAESKIPIHIKKPNTEQLQQISQNIASVLVQYPNLQQL 
GKRAFVTYLKSVYLQSDKEVFDLSRFSMENFAAYAASLGLPVTPKIRFVSHKKNVPKKYM 
GDIDVKRMKRSSKPEVIEINPQAKSNLIEDDGDYDILYPKEQQTDVNMADGLDDVLYPKV 
STADTNNEPEKVTQLGNKSVKKKKLKINVHRPLGTRVKFDDEGHTIPPFASIAEEVGSGD 
VIDKDKISQRYAEMLREMQEHDKEDKLEHKRILREKKLQKKLKLKRKRNEEMDAGSENSG 
SESDRDQRTASKGKKRYFNSDDEEGSKDAAKDGDVLAQQEALALKLLSKMHS 
 



>Os07g43980 
MEVDGEARPFLLFSKPKSSKKKPKQEAEPQVHTQPEEPPNPSPSPAIEPDLRDSDEAPAA 
AVTEHAGDDAAAAAVPSTFAELGLSQWLVDVCDSLGMRVPTAVQRRCIPRALEGRDVLGI 
AETGSGKTAAFALPILHRLGEDPYGVAALALAPTRELAAQLAEQFRALGAPLGLRCLAAI 
GGFDSLGQAKGLARRPHVVVATPGRIATLINDDPDLAKVFARTKFLVLDEADRVLDINFE 
EDLRVIFGSLPKKRQTFLFSATISDNLRSLLELSGNNSYFFEAYEGFKTVDTLKQLYIHV 
PPDAKELYLFYLLSKMNEDNIRSVIVFVSTCRTCQYLDFLLEELGHPAVSLHSHKPQSRR 
LAALHNFKSSKVPVLLATDVASRGLDIQTVDLVINYDVPRYPRDYIHRVGRTARATRGGL 
SISFITTQRDIRLLHEIEDVVGKQLGAYDGEMRDVNKDATKVFKARRLANMKMADEGHED 
KVQARKEQKKRAQERKRKHDE 
 
>Os07g45360 
MEKAKLSSALFAGTHFDRKRFAGDFARFRQGPPAPDVASAAAPSPEKKRKRQSKAKAKKS 
KKRRAEGADSASDAVEGFSVFKGLAAKKDEDDSEKKVETGKSEDSEVVRRRKEVEREIER 
AAILRKKFDIHISGQNVPAPLENFEELVSRYGCDSYLVGNLSKLGFQEPTPIQRQAIPIL 
LSGRECFACAPTGSGKTLAFLFPILMKIKPGSKEGVKAVILCPTRELAAQTTRECKKLAK 
GRKFYIKLMTKDLSKSGNFKDMHCDILISTPLRLDHAVQKRDLDLSRVEYLVLDESDKLF 
ELGFVEVIDSVVKACSNPSIIRSLFSATLPDSIETLARTIMHDAVRVIVGRKNSASSLIK 
QKLIFAGTEKGKLLALRQSFAESLNPPVLIFVQSKERAKELYKELAFDDVRADVIHADLD 
EEQRQDAVDNLRAGKTWVLIATEVIARGMDFKGVNCVINYDFPESASAYIHRIGRSGRAG 
RSGEAITFFTEEDKPFLRNIANVLISSGCEVPSWIKALPKLKRKKHRVNRDPISTLPDED 
 
>Os08g05810 
MEEEEVVVVVDEEESERRRQKMIEEEKKRLDEEMELRRRRVKEWQEQKRLEEEEAKRREQ 
EAAAGAGTPAAAAGADGDSNAGKKWTLDGEESDEEGYKEDSQNAEDDGGITADLPSEVND 
ANVAAPMEEDEIDPLDAFMSSMVLPEVAKLETAVASMESMPASNMGDKNGKSAKDAVSNG 
DKKGQKKAMGRIMQGDDSDSDYDDDDDDEGGSKDEDDEEFMKRVKKTKVEKLAIVDHSKI 
EYQPFRKNLYIEVKDITMMTGEEVATYRKNLELKVHGKDVPKPIKTWVQSGLTSKLLDTI 
KKLGFEKPMPIQAQALPIIMSGRDCIGIAKTGSGKTLAFVLPMLRHVKDQPPVVPGDGPI 
GLIMAPTRELVVQIHSDIKKFAKSLGINCVAIYGGSGVAQQISELKRGAEIVVCTPGRMI 
DILCTSSGKITNLRRVTFLVMDEADRMFDMGFEPQITRIVQNTRPDRQTVLFSAIFPRQV 
EILARKVLTKPVEIQVGGRSVVNKDITQLVEVRPENERFLRLLELLGEWFDRGKILVFVH 
SQDKCDSLLKDLFQRGYPCLSLHGGKDQTDRESTLADFKSNLELVVNYDVPNHYEDYVHR 
VGRTGHAGRKGFAVTFISDEEERYAPDLAKALELSEQAVPQDLKGLADRFMAKVKQGTEQ 
AHGTGYGGSGFKFNEEEDEARRSAKKAQAREYGYEEDKSDSDSDEEGGVRKAGGDLAAQA 
IAAAQAAATLAAAKAASNANQQVQSTNAGSLLSIPVVANAPNNEATARALQAALNIQQNL 
ARIQAHVVPEHYEVELDINDFPQNARWKITHKETLGPIQDWTEAAITTRGTFIPQGKIVG 
ANERKLYLFIEGPTELSVKKAKSELKRVLEDCANHALNLPGSAQTGKTANSEMQGFLVKV 
FLGRWTAILVFLDDGVICNIRAEKLDKWQVRVFYVKVADPLGYSITE 
 
>Os08g06344 
MGSSDEAGSSKHHRRDKEKDRERSSSRHHRDRDRERSSSRHHHREDRDDDRDRDRDRERR 
HREKERDREERKAREREEREKEKERERARRREERDREERSRRREAAAEEEEEDVDRDRKR 
RRRSSHHHHHHRDAEPEGPASGAREEEVVDVEEAERRRQKKKEEEQKQLDEEMETRRRRI 
KEWQEMKRREEETKRREQEEAGVGTSAAAAAAPAEAEDGGNAGKKWTLDGEESDEEGNQE 
DGKKSDDNGGSGAGAMDVDVPNGGDNANGANAMDEDEIDPLDAFMNSMVLPEVAKLESMP 
AANVDDKNDKSAKDAVTNGDKKGPKKVMGRIIQGEDSDSDYADDEDDEGGSEDEDDEEFM 
KRVKKTKAEKLAIVDHSKIDYQPFRKNFYIEVKDITKMAAEEVAAYRKQLELKVHGKDVP 
KPIKTWVQSGLTSKLLDTIKKLGFEKPMSIQAQALPIIMSGRDCIGIAKTGSGKTLAFVL 
PMLRHVKDQPAVVPGDGPIGLIMAPTRELVVQIHSDIKKFSKALGINCVAIYGGSGVAQQ 
ISELKRGAEIVVCTPGRMIDILCTSSGKITNLRRVTFLVMDEADRMFDMGFEPQITRIVQ 
NTRPDRQTVLFSATFPRQVEILARKVLTKPVEIQVGGRSVVNKDITQLVEVRPENERFFR 
LLELLGEWFDKGKILVFVHSQDKCDSLLKDLFQHGYPCLSLHGGKDQTDRESTLADFKSN 
VCSLLIATSVAARGLDVKELELVVNYDVPNHYEDYVHRVGRTGRAGRKGFAVTFISEEEE 
RYAPDLVKALELSEQAVPEDLKGLADRFMAKVKQGTEQAHGTGYGGSGFKFNEEEDEARK 
SAKKAQAREYGYEEDKSDSDSDEEGGVRKAGGDLAAQAIAAAQAAAAMVAAKAASNANQQ 
TQGTSVGPLLPLAIASNTQNNEATARALQAAFNIQQNLARIQAHAVPEHYEAELEINDFP 
QNARWKITHKETLGPIQEWTGAAITTRGTFFPQGKIVGANERKLYLFIEGPTELSVKKAK 
AELKRVLEDCANHALNLPGSAQTGKYSVI 
 
>Os08g32090 



MARLNPSKPSSRGGKPRSSSADAMAEHKPLPGRPKREGEGASKRKAKSGGFESMGLCEEV 
YRGVRHKGYRVPTPIQRKAMPLILAGHDIAAMARTGSGKTAAFLVPMIQRLRRHDAGAGI 
RALILSPTRDLATQTLKFAQQLGKFTDLKISLIVGGDSMESQFEELAENPDIIIATPGRL 
VHHLAEVEDLNLRTVEYVVFDEADSLFSLGLIQQLHDILHKLSDTRQTLLFSATLPQALA 
DFAKAGLRDPQIVRLDLDKKISPDLKLAFFTLRQEEKLAALLYLVRERISSEEQTIIFVS 
TKHHVEFLNILFREEGLEPSLSYGAMDQEARNIHISKFRARKTMILIVTDVAARGLDIPL 
LDNVVNWDFPAKPKLFVHRVGRVARQGRSGTAYTFVTSEDMAYLLDLHLFLSKPLRPAPT 
EEELLKDMEGMNLKIDRALANGETVYGRFPQTIIDLVSDGIKEVINGCTDLIALEKPCTN 
AFHLYLKTRPMPSTESIRRVKDLPREGLHPIFRDVLGSDELSALAFSERLKSFRPKQTIL 
EAEGEAARGSNQWLDVMKKKREVHEGIINLVHQKNNVDHEPKEELVENISNWERKDVCGN 
KRKLQSFRDEEYYISSVPQNQHLEAGLSVRANEGFVENRLDAAVLDLVDDETSGMQAQKT 
RYHWKKNKFVKLNSGDRVTATGKIKTESGAKLKPTKTGIYKKWQQKTHRSIDTGRKFGGF 
AEEGASTTGSHQRGNRKHTAVGRGRRYIPNADVPSEIRNPEQIQKSRQQKAMDIARMKNR 
STKESKFQKFQKNNRRHDGPLKDGKFQKNRRPDGNGKNRRPDGNGKGRGKGKGNANGFGK 
GKGKMKGKGTR 
 
>Os09g21520 
MALHHLRHAPLALRLARLPRLAPSPPPPAARLLLLLAPSQHPAPPWRLLSRPRALATAAA 
EADDAGAGGNGDGDGFFSEESTSWESLGVSDRLASALHGAGLARPSLVQAACIPHVLTTN 
DVIVAAETGSGKTHGYLVPLIEKLCSKSISAEDGNSQDVTSGSPNIALVLCPNVMLCEQV 
VRMANSLVDESGEPLKSAAAVCGPKGWPTVRPDILVATPAALLNYLFDYDPEKRRRERFL 
RNVKFIVFDEADMLLCGSFENQVIRLIHMLRFDEKLLSRMEDSGKEISLGDTNEYREDSD 
SQSAELSADDEENEDGLVQHRPVNVENAHIGAHKKDWRRVRKVYRRSKQYVFVAATLPQS 
GKKTAGGVLKRMFPNAVWVSGAYLHRHNPRLERRWIEVTADTQVSALLDAVKYGLKNEVH 
DTKLGPNRTMVFTNTVDAANSVSDILQRVGVPCILYHRDSSLEERAKNLQSFRENGGVLV 
CTDAAARGLDVPNVSHVIQV 
 
>Os09g34910 
MPSLPVAAAEPMAVDESASKKSKRKLKAAEVEVEASSRKKEKKEKKRKAKEPSPSSSSSS 
EEEERSSTSSDEPAPAAKKAKKEKTKEKVVVEEEEEDDDEGELTASGDEDPADPNALANF 
RISESLREKLKSKGIKALFPIQATTFDLVLDGHDLVGRARTGQGKTLAFVLPILESLVNG 
THKASRRTDYGRPPTVLVLLPTRELAKQVHTDFAFYGATFGLSACCVYGGSDYRSQEMAI 
RKGVDIVVGTPGRVKDFVEKGTLNFRSLKFRVLDEADEMLNMGFVDDVELILGKVEDVTK 
VQTLLFSATIPEWVKKLSLRFLKSGKKTVDLVGDEKLKASASVRHLALPCNRAARAQVIP 
DIIRCYSRGGRTIIFTETKESASDLSGLIAGSRALHGDVAQAQREVILAGFRSGKFLVLV 
ATNVAARGLDINDVQLIIQCEPPRDVEAYIHRSGRTGRAGNTGVAVMLFEPRYKFNVNRI 
ERESGVKFEHISAPQPTDVAQSAGTEAAEAISSVSDSVIPVFREQAEQLLNSSGMSAVDL 
LAKALAKAVGYTDIKKRSLLSSMDNHTTLLLQTGRSVYAAGFVLSTLKRFMPEERLADVK 
GITITADGTGAVFDVPSAEVEDYIQGAQNAAMVTVEEVKQLPPLQEREQSGGSRGGGRFG 
NRRFSGGGGGRGGGGRGFGGGRGRGGGGGNRFNKRY 
 
>Os11g46240 
MAATEAATDSSGPRYAPDDPTLPAPWKGLIDGSTLYYWNPDTNETQYERPVAAVPPLPTG 
PPPVTTTPMPTSASGAFSQPSMQSNQGGQVSQSQQERPGQTVYPQASHLGHQQLQQPTQQ 
SPFQPTAQHQAPFQHSQRAPYQQQQQQMSQQPPAHQYPSTHPQHMPYQHGHYMQPQQQQF 
QQGPQYSYQVGQQQQMPQAAYNQGQQQPISQAAYNQSQQPAQAVGAYNQGQQPPVSQASY 
NQSQQPTQAAGAYNQGQQPSMPQASYNQVQPPQMAHATYNQGQQPPGMRIPQGQVQPQQS 
PGFHQPAQVSQVLQGSQSQGLQMPPQQGQLQHGFHLTTPQGKQPHHGHVGPQLSQVPLGQ 
QSSTLKVDETGVTGGLDGKQTGFSLPLSQQRGQGPVSKQQLPSNHQLSGSHNQPNIPGAG 
GPSYPAKHHLGGSSPGEANNMNFLSSPAQMHQGGMDTNYRQHPASSPVVPNHIGPSPVRP 
PMGFKMGSSEDHFERNELYSSGRMDGTNNLQQQPKLAALPPLNRPQDMRNGPPYPQPDNL 
GAFNMGPPHSVPNLHNHGPFPEASMRPPSRMFAPPNFPSIASADAYRQHHEVTAVGENVP 
PPFMTFEATGFPPEILQEIHAAGFLNPTPIQAQTWPVALQNRDIVAIAKTGSGKTLGYLI 
PAFIHLRRYQNNPMLGPTVLVLAPTRELASQIQDEAVKFGRSSRVSCTCLYGGTSKGLQL 
RELERGADIVVATPGRLNDILEMRKISLHQVSFLVLDEADRMLDMGFEPQIRKIVDEIPR 
NRQTLMYTATWPKEVTKIAGDLLKDPVQVNIGSIDELVANKSITQYVEVVPPLDKQRRLE 
QILRAQERGSKVIIFCSTKKMCDQLARDIGRSFGAASIHGDKSQAERDNVLNQFRTGRAP 
ILVATDVAARGLDIKDIRVVINYDFPTGIEDYVHRIGRTGRAGATGVSYTFFSEQDWKYA 
GDLVKVLEGANQHVPPELQEMAARGAAGAPRNQAGGMSRWDGPGGGGNRFESAVGIPGSY 
GGIRDGPGGFGGRDGPGGFGGRDGPGGFGGRDGPGGFIGREGPGGFGGREGPVGFGGQES 
PGGFGGRKGPGAFEGREGAAPGSFGGRGGRGPGGFGGRGGGSPGGFGGRGGRGDSHGFGG 



RGRGDFSGFGGRGRGDSSGFGGRGRGDFSGGRGGRGRGFGGRGRSDRGPHDRFISDGRGR 
YDNRRGFGGKGRDRSYSRSPDRGRSRGYDRRSGSRSLSSRSRSRSRSWSRSRSRSRSWSR 
SRSRSRSPSRSRSRSYDQGAGPARRPRPRSGFDVLPPATGAGPASTGPGPVAVPAPGSAG 
PVPPQVPAQSLADASAMSPMSPGGLAQEGAPFNGGNDGGLVPAQGVLPFQGSDVAMPPNF 
AAAEAFPGPAVEQEAPDV 
 
>Os12g29660 
MDADFRFDPDGSDDDGAAASAAAGRRKPAQSPWEFSSYAESVAAEHARRRTTSIDEKISQ 
ALSGSRRGGKPSIPDGDSEGDEDDSEVEDDSEEDDKEVVEGEIDDEEDEVEESEDDDEGV 
EVSDEEVEELEEGKGEEKSDEVEEGEEGQDGEEEEKEEGDEEAAEEEEETDKKSGVVDPS 
KFFASSEGASFHANSFLELNLSRPLLRACEALGYQKPTPIQAACIPLALTGRDICGSAIT 
GSGKTAAFSLPVLERLLFRPKRVPAIRVLILTPTRELAAQVHSMIEKLAQFTDIRCCLIV 
GGLSTKVQEVALRSMPDIVVATPGRIIDHLRNSLSVGLEDLAILILDEADRLLELGFSAE 
IQELIRMCPRRRQTMLFSATMTEEINELVTLSLNKPVRLEADPSLKRPATLTEEVVRIRR 
AREANQEAVLLALCLKTFKDKVIIFSGTKHSAHRLKIIFGLSGMKAAELHGNLTQAQRLE 
ALELFKKQEVDFLIATDVAARGIDIVGVRTVINFSCPRDARTYLHRVGRTARAGREGYAV 
TFVTDDDRSLLKAIAKKAGSQLKSRIVAEKPVAECAKLIEELEDQISTIIQEEREERILR 
KAEMEATKAENMIAHKDEIYSRPKRTWFATEKEKKLLAKAAKESTSQGKSNSGVISAQQA 
EDLRLKEKKRREREKNLPRKKRRRLEAEREMLEDESEDEEEAKESKGGKKEKKGQSLVDV 
AYRRAKSMKASGKRGAGTGKGKNDKKAKQHSGKGPTRQEEMQELFQNDMSEWKQGRSLKK 
NNVMRKKSKNSFKSKSRYNRRK 
 
>Os06g33520 
MRRHHHLLGLLRRATASPTPASRRAGPPLPGLLQDPLRNGAAAAGPRFFSSRAGPGAGAA 
AKSLIEDEAELSDWISDLKTDSFHLGLSSGDEGEASTRGPAASRGGRRGRDSRGPPPRSR 
FGGGDFGGDRRGFERRGRMVSNNELGDDDDDEDEVGFGSARGRRDRGGRQSEFSHRGRRG 
NDRGGRQSEFSYGGRRANDFDDDGGGFRSTRGQRGRGGRLANVSRRGYDFDDEPGFQSPK 
GQRGQGGRYSDLDDDEGGFGSLRGRRGRGGRMSGVSRRGGRGSDLDDSEDDEYSRGSSPR 
GRRGRGGRMSGVSRKGGRGSDLDDSEDDENDSIDSRGRRRDHGTRGRNVGSLGPQRGGRG 
GDADFSDRRSRGGKMFDFGLSEDDSELGEVDEDDGPSGFEDDLFDDEGGEKNLVESPAKN 
SAPFESIKGEPIDQEGVVHTRESGGGDSYLSQTSIKLWTYGEISKDAIVLILSLNCNFSS 
PYHVLTSLIYIGKDVLAKAKTGTGKTVAFLLPAIEVVSKLPPIDCDKKRPPISVVVVCPT 
RELADQAAAEANKLLKFHPSIGVQLVIGGTRMALEQKRMHTNPCQILVATPGRLKDHMEN 
TPGFATRLMGVKVLILDEADRLLDMGFRTDIERIVAALPKQRQTLLFSATVPDEVRQVCH 
IAMKRDLEFVNTVEEGSEETHSQVKQMHVVAPLDKQFSILYGLLTDHISENVDYKVIVFC 
TTAKVTSLVAELLSELKLNVREIHSRKPQSYRTRISKEFKESKGLILVSSDVSARGVDYP 
NVTLVVQMGVPTDREQYIHRLGRTGRRGNEGSGILLLAPWEEYFLRSIKDLPITEATLPL 
IDLDTKRKVEKALAHVEVKDKELAYQAWLGYYNSNKFIGRDKYQLVSLANEFSRSLGLNN 
PPAVPKLVLRKMGLNNIPGLRSK 
 
>Os10g35990 
MHHPRARYPPGYTSGGGGGGGGGGGGGRGNGGGGFGGGGGGGGGNHGYYGRGPQPQPQQQ 
HYHHQAQQLHQHQQQQQHAQRNSSSQQQQWLRRDQATAAAASGEVAARTAAQLEAVDSSS 
EDWKAQLNLPAPDTRYRTEDVTATKGNEFEDYFLKRELLMGIYEKGFERPSPIQEESIPI 
ALTGSDILARAKNGTGKTAAFCIPALEKIDPEKNAIQVVILVPTRELALQTSQVCKELGK 
YLNIQVMVSTGGTSLKDDIMRLYQPVHLLVGTPGRILDLTRKGICVLKDCSMLVMDEADK 
LLAPEFQPSIEQLIHFLPANRQLLMFSATFPVTVKDFKEKYLPRPYVINLMDELTLKGIT 
QYYAFVEERQKVHCLNTLFSKLQINQSIIFCNSVNRVELLAKKITELGYSCFYIHAKMLQ 
DHRNRVFHDFRNGACRNLVCTDLFTRGIDIQAVNVVINFDFPKTSETYLHRVGRSGRFGH 
LGLAVNLITYEDRFNLYRIEQELGTEIKTIPPQIDLAVYCQ 
 
>Os11g38670 
MATPSRTSWADVADADPAPAPAPAANGPARPDRSSYVPPHLRNRGASSGGGAAAPPPSSS 
SSSAPPPRAAPGLLAPRPAAAGMGRMGGGGGGGGFGGPRRWDREPNPFGNDGDAAAGAGD 
EPEVFDAHQNTGINFDAYEDIPVETSGREVPPPVGTFAEIDLGQALNDNIRRCKYVRPTP 
VQRYAIPISLAGRDLMACAQTGSGKTAAFCFPIISGIMRGPPAQRPQRGGMRTACPLALI 
LSPTRELSMQIHEEARKFSYQTGVRVVVAYGGAPINQQLRDLERGVDILVATPGRLVDLL 
ERARVSLQSIRYLALDEADRMLDMGFEPQVRRIVEQMDMPPPGARQTMLFSATFPKEIQR 
MASDFLENYIFLAVGRVGSSTDLIVQRVEFVQEADKRSHLMDLLHAQRDSATPGKPTLTL 
VFVETKRGADSLEHWLCMNGFPATSIHGDRNQQEREYALRSFKSGHTPILVATDVAARGL 
DIPHVAHVVNFDLPNDIDDYVHRIGRTGRAGKSGLATAFFNENNSSMARSLAELMQESNQ 



EVPAWLSRYAARPSYGGGGGRNRRSGGGSRFGGRDFRRDSSSGRGGGDYYGGGSSGGAGG 
YGGSSAYGGGGYGGGAGAPSAWD 
 
>Zm2G018947 
MAAPTTSRRGPGGARNMDDENLTFETSPGVEVVSSFDQMGIKDDLLRGIYGYGFEKPSAI 
QQRAVLPIINGRDVIAQAQSGTGKTSMISLTVCQIVDTAVREVQALILSPTRELASQTER 
VMLAIGDHLNVQVHACIGGKSIGEDIRRLENGVHVVSGTPGRVCDMIKRRTLRTRAIKLL 
VLDEADEMLSRGFKDQIYDVYRYLPPELQVVLISATLPHEILEMTSKFMTEPVRILVKRD 
ELTLEGIKQFFVAVEKEEWKFDTLCDLYDTLTITQAVIFCNTKRKVDWLTEKMRSNNFTV 
SAMHGDMPQQERDAIMGEFRSGATRVLITTDVWARGLDVQQVSLVINYDLPNNRELYIHR 
IGRSGRFGRKGVAINFVRKDDIRILRDIEQYYSTQIDEMPMNVADLI 
 
>ZmG027995 
MAGMAPEGSQFDAKHYDSKMQELLSTGETEEFFTSYDEVFESFDDMGLQENLLRGIYAYG 
FEKPSAIQQRGIVPFCKGLDVIQQAQSGTGKTATFCSGILQQLDYGLVECQALVLAPTRE 
LAQQIEKVMRALGDYLGVKVHACVGGTSVREDQRILASGVHVVVGTPGRVFDMLRRQSLR 
PDNIKMFVLDEADEMLSRGFKDQIYDIFQLLPSKIQVGVFSATMPPEALEITRKFMNKPV 
RILVKRDELTLEGIKQFYVNVDKEDWKLDTLCDLYETLAITQSVIFVNTRRKVDWLTDKM 
RSRDHTVSATHGDMDQNTRDIIMREFRSGSSRVLITTDLLARGIDVQQVSLVINYDLPTQ 
PENYLHRIGRSGRFGRKGVAINFVTRDDERMLFDIQKFYNVLIEELPANVADLL 
 
>ZmG030659 
MGSGDDERSTSKHHHRDKDKDRDRSSSRHHRDKDRDRERSSRHHRDDGDRDRDRHHRDKD 
RDREERKEREREERKAREREERKAREREEREERDREKEKEKEKERARRREERDREERESS 
RRRGDADGEEDDDRDRKRRRRSSHHHHRDPEPEPEPASREEEEVDAEEAERRRQRKKEED 
MEAEQQRLDDEMERRRRRVKEWQEKRREQQQQDGSVASGASAAVAAEADGAKAGKKWTLD 
GEESDEEEDKEDGKKAEGNGGAGDMDVGLPSGNGDANGGAEMEEDEIDPLDAFMNSMVLP 
EVAKLESAAVAMDTAPAAGADGKNGKSSKDVISNGDKKGSRKATGRIMQGDDSDSDYDDA 
DDDGAGEDDEDDEEFIKRVKKTKAEKLAIVDHSKIDYQPFRKNFYIEVKDITKMTSEEVV 
DYRKHLELKVHGKDVPKPIKTWVQSGLTSKLLDTIKKLGFEKPMPIQTQALPIIMSGRDC 
IGIAKTGSGKTLAFVLPMLRHVKDQPPVVPGDGPIGLIMAPTRELVVQIHSDIKKFSKVL 
GINCVAIYGGSGVAQQISELKRGAEIVVCTPGRMIDILCTSSGKITNLRRVTFLVMDEAD 
RMFDMGFEPQITRIVQNTRPDRQTVLFSATFPRQVEILARKVLTKPVEIQVGGRSVVNKD 
ITQLVEVRPDTERFFRLLELLGEWYVKGKILVFVHSQDKCDSLLKDLFQHGYPCLSLHGG 
KDQTDRESTIADFKSNVCSLLIATSVAARGLDVKELELVVNYDVPNHYEDYVHRVGRTGR 
AGRKGFAVTFISDEDERYATDLVKALELSEQAVPQDLKALADRFMAKVKQGTEQAHGTGY 
GGSGFKFNEEEDEARKTAKKAQAREYGYEEDKSDSDSDDEGGVRKAGGDLAAQAIANAHA 
AAALVANKAANNANQQIPGSATAPLIPLLTASNQQNDEATARALQAAMNLQQNLARIQAH 
AVPEHYEAELEINDFPQNARWRITHKETLAPIQDWTGAAITTRGTYIPQGKIVGANERKL 
YLFIEGPTESSVKKAKAELKRVLEDCANQALNLPGSAQTGKYSVI 
 
>ZmG030873 
MVAMARKDEEEGPADRVPHLPWMRYPVDIDTFSGRPVTQLPRLDPRLVEALQRMGIESFF 
PVQEAAWLETIGPGAFERDICINSPTGSGKTLAYALPIVQMLCTRKVRCLRALVVLPTRD 
LALQVKEVFDAIAPVVGLSVGSAVGQSSIADEVSSLVQKPRQEFYPTIDKEYVQMEPRTK 
IDILVATPGRLMDHINMTNGFSLEHLQYLVIDETDRMLREAYQSWLPTVIQLTHSIGQDH 
SCHDIDGKTLLHPLTTIRRSGVERGFKSKCYPRLAKIVLSATLTQDPSKLSQLELHHPLL 
LNSGKKRYRIPTKLESYKLICKSNLKPLSLIVLLQELQGNKCLVFTSSVESSHRLSTLLR 
FFENLPFKFSEYSRLQRESTRRKTLEAFKEGKIDVLIGTDRMARGIHIDGLRYVINYDMP 
PYVKTYIHRAGRTARAGESGSCFTFLRKHEVKTFDKMLKKADNAGCNLHSLPEESIETLR 
PAFSGALRKLEGALESEAVKKYDLGDKTPGASKRKRPNQLCKQ 
 
>Zm2G035807 
MRSSWADSVANAEESAPATAAANGSVANHSNSRPTRSSYVPPHLRGRSAGAAVGAQAGSV 
APAQGGPLPLAAAQPSGQGAVVGGPRWAGIVNGGGGGSVGAPRQGYGGGGGGGGRGAWNS 
RPGGWDRRDREPDPFAKAEAEEVDFDGQENTGINFDAYEDIPVETSGHDVPAPVNTFAEI 
DLGDALNENIRRCKYVKPTPVQRYAIPISIAGRDLMACAQTGSGKTAAFCFPIISGILKS 
PKPHQRSRSTRTACPLALILSPTRELSVQIHEEARKFAYQTGVRVVVAYGGAPITNQLRE 
LERGVEILVATPGRLMDLLERARVSLQMIKYLALDEADRMLDMGFEPQIRKIVEGMDMPQ 
RGERQTMLFSATFPKEIQRMAADFLADYIFLAVGRVGSSTDLIVQRVEFVLDSDKRSYLM 
DLIHAQKANGTHGKHALTLVFVETKRGADALEDWLFRNGFPATSIHGDRTQQEREHALRS 



FKSGATPILVATDVAARGLDIPHVAHVINFDLPNDIDDYVHRIGRTGRAGKSGLATAFFN 
ESNTTLARPLSDLMKEANQEVPKWLDGYAARSAYGGGGGRNRRQGSGARFGGRDFRRDRG 
SGGSYGGGGGGGGGYGGSSGYGGAYGGGGSSGYGGGQSTSSWD 
 
>Zm2G041732 
MRRHHHLFVILRRAVASSASQRAQPLPLLHSVALRNGAAGSFSPCFFSSRARSSVGAAKS 
LVEDEAELSDWISDLKTDSFHLGLSSGDEGDAPSTRRSSVGSSRGGRGGSDSRGSFPRSS 
TAGGEFSGDRRGGFEQRGRMISSGLDDADSGFGSSRGRRGRGERTSGFVRRGGRGNGFDE 
EATFRSPREQRSQRGRASGVARRGGRYSDFDQDDGDTGFGSSRGRHGASGQLSVSSHRRG 
RVSDLDDDEDSDDDLVGFGDLDGKQHHGRRKGGRENTVGLGRGRGRRDLGLSRKGGSYND 
FGDYDDGRRRTSDLLQRTGRGSDLDDDEDDDAGPVGFDGYSVRQQGGRRGKMAKSVGPHR 
GGRGSDTDFGHRQPRGLKKIDFGLSEDDDEAGEVDEEDEPSGFEDDLFEDEGDKEDVGHI 
IGNKSGSSMLPEDEPAKNESVQGRSAGGGDSYLSQKRFDECPLSPLSLKGVKAAGYERMT 
AVQEATLPIILQGKDVLAKAKTGTGKTVAFLLPAIEVVSKLPPVDRDLKKPPISVVVVCP 
TRELADQAAAEANKLLKFHPSIGVQLVIGGTRMALEQKRMHTNPCQILVATPGRLRDHME 
NTPGFATRLLGVKVLILDEADRLLDMGFRSDIEKIVAALPKQRQTLLFSATVPDEVRQVC 
HIAMKRDLEFVNTVQEGSEETHSQVKQMHLIAPLDKQFSNLYGLLTDHISENVDYKVIVF 
CTTAKVTSLVAELLSELKLNVREIHSRKPQSYRTRISKEFKESKGLILVSSDVSARGVDY 
PNVTLVVQLGVPTDREQYIHRLGRTGRRGNEGTGILLLAPWEEYFLRSINDLPITEATQP 
LIDLDTKKKVDKALAHVEVKDKESAYQAWLGYYNSNKVIGRDKYQLVSLANEFSRSMGLN 
NPPAVSKLALRKMGLNNIPGLRSK 
 
>Zm2G043724 
MSAIAASSAAAAAASNSDEEENYEEYIPVAKRRAMEAERLRQLRLSKSAPASAVSSLPMP 
PPPPLLPAQTSVPDAAAKPSLLVKATQLKRAAPEVTATEQRIQQEKEVIENLSDNKSLRS 
VREIAKGIIYTEPIQTGWKPPLRLRRMPLAKANEFRRKWHIIVDGDDIPPPARDFRDLRL 
PEPMLRKLRERGIVQPTPIQVQGLPVVLSGRDMIGIAFTGSGKTLVFVLPLIMVALQEES 
LMPIVPGEGPFGMIICPSRELAKQTYDVIEQFLIPLKEAGYPEIRHLLCIGGVDMRTQLD 
VLKKGVHIVVATPGRLKDLLAKKKMNLDNCRYLTLDEADRLVDLGFEDDIKEVFDHFKDQ 
RQTLLFSATMPQKIQNFAKNALVKPVTVNVGRAGAANLDVIQEVEYVKEDARIIYLLECL 
QKTPPPVLIFCENKADVDYIHEYLLLKGVEAVAIHGGKDQEERQNAIDSFKTGRKDVLVA 
TDVASKGLDFPDIQHVINYDMPAEIENYVHRIGRTGRCGKTGIATTFINKNQTETTLLDL 
KHLLKEAKQRIPPVLAELNDPLDDEEIIAKESGVKGCAYCGGLGHRVSDCPKLEHQKSMA 
IAGSRKDYFGGGGYRGEI 
 
>Zm2G057394 
MKRSADAMTEPAKPVFLTKAERERLALERRQAAVSDQRRTALDLLQSLPRAPPPPPPSGA 
PPSGSNPAPRDSSNSHRDSSDRDRDRDRDRDRDRDRDRDRERRRDDDSRRDRDRDRDRDR 
DRDRDRDDSSRRDRDRDRDRRDRDRDRDRDMERERDRDRERGDRGDRERDRLEKMAERER 
EKELDAIKEQYLGSKKPKKRVIKPSEKFRFSFDWENTEDTSRDMNALYQSPHEARLLFGR 
GFLAGIDRREQKKAAAAHEKETRAELRRKAGVEDRPEDDAVDKKKAAAAEMYDAFDMRVD 
RHWSEKALEEMTERDWRIFREDFNISYKGSRIPRPMRKWSESKLGTELLRAIDKAGYEKP 
SPIQMAAIPLGLQQRDVIGIAETGSGKTAAFVLPMLSYITRLPPISEENEAEGPYAVVMA 
PTRELAQQIEEETVKFATYLGIKVVSIVGGQSIEEQGFKIRQGCEIVIATPGRLLDCLER 
RYAVLNQCNYVVLDEADRMIDMGFEPQVVGVLDAMPSSNLKPENEDEELDEKRIYRTTYM 
FSATMPPAVERLARKYLRNPVVVTIGTAGKATDLITQNVIMVKESEKMPRLQKILTDLGD 
KTAIVFCNTKKTADMRAKDLDKSGFRVTTLHGGKSQDQREISLDGFRNRRFNVLVATDVA 
GRGIDIPDVAHVINYEMPSSVDTYTHRIGRTGRAGKKGVATSFLTLENTDIFFDLKQMLI 
QSNSPVPPELARHEASKFKPGSIPDRPPRRNDTVFANH 
 
>Zm2G066440 
MTSSASAPASNGPRYAPPDPTLPKPWRGLIDGNTGYLYFWNPETKVTQYERPVAAVPNSP 
PQPPGYSRPEERPRSSTPSERSSETTVSRPQYAPLSDNRARNDHSEPHYASGVNLSQSAP 
STNQVSQAASGNQMSTEAYRAKHEITIIGNESPAPFMTFQSTCFPSDILREVLQAGFSAP 
TPIQAQSWPIAMKGRDIVAVAKTGSGKTLGYLLPGFILLKRLHHNSREGPTVLVLSPTRE 
LATQIQDEAIKFGRSSRISSTCLYGGAPKGPQLRELERGADVVVATPGRLNDILEMNKVS 
LRQVSYLVLDEADRMLDMGFEPQIRKIVKQIPPRRQTLMYTATWPKEVRKIASDLLNNPV 
QVNIGNTDQLVANKSITQHVEVIPHMEKSRRLDQILRSQDPGSKIIIFCSTKRMCDQLAR 
NLSRQYGASAIHGDKSQAERDSVLNDFRSGRCPVLVATDVAARGLDIKDIRIVVNYDFPT 
GVEDYVHRIGRTGRAGATGSAYTFFGDQDSKYASELVKILEGANQSVPPQLKEMALRGGY 
GGRSRRWASSDDSYGSQGYGAKRSTDSFKNSSFGNQAGGGSSFHSSFHNSSSGNQFGDTT 



SFHASYGNSSQNNQTGDNPSFPPSSSNNQSGDGLSFHERFYGSRGRDESRSNNDGFRARS 
RSPGKPVEVSNW 
 
>Zm2G075027 
MANGDAAVEVGGNGEQEAAARQASTFAELGICAELVEACDAMGWKEPTRIQAEAIPHALQ 
GKDLIALAQTGSGKTGAFALPILQELLSNRQAEQSFFACVLSPTRELAIQIAEQFEALGS 
AIGLRCSVLVGGVDRVQQVLSIGKRPHIVVGTPGRLLDHLTETKGFSLKKIKYLVLDEAD 
KLLNVEFEKSLDDILSEMPKDRRTFLFSATMTKKVNKLQRACLRNPAKVEVSSKYSTVDS 
LKQEFYFVPADDKDCYLLHVLNERLESMIMIFVRTCESTRLLALMLRNLGLKAMSISGQM 
SQDKRLGALNRFKAKDCNILICTDVASRGLDIQGVDMVINYDIPMNSKDYVHRVGRTARA 
GRSGYAVSLVNQYEAQWFVLIEQLLGKKIDQCKVDRDEVLILKGPISDAKRIALTKLKDS 
GGHKKRRNVGDDDEEVEDHSSHSRRPKSLKRSNRR 
 
>Zm2G076484 
MGRNLPAEQVEAPRSSKMDKKRKKDKKRKLAAEAEEEAAVTATVETVKSSKKKRVENEPG 
AGAVEAENGAEKTVAVTGKGSEDPKYAPLRSFSAAELPSQVLECCSAFARPSPIQAHAWP 
FLLDGRDFIGIAATGSGKTIAFGVPALMHIRKKVGGKAGKKAVPRCLVLSPTRELAQQIA 
DVLSEAGAPCGIKSVCLYGGTKKEPQISALKSGVDIVIGTPGRMKDLIEMGVCCLNEVSF 
VVLDEADRMLDLGFEPEVRAILSQTSSVRQMVMFSATWPLAVHKLAQEFMDPNPIKVVIG 
SEDLAANHDVMQIVEVLDDRTRDSRLLALLDKYHQAQSNRVLVFVLYKKEAARVETMLQR 
RGWKAVSVHGDKAQHDRTKALSLFKEGKCPLMIATDVASRGLDIPDVEVVINYSYPLTTE 
DYVHRIGRTGRAGKKGVAHTFFTQANKALAGELVNVLREADQVVPPALMKFGTHVKKKES 
KIYGSHFKELTADAPKSTKITFGDSDED 
 
>Zm2G083580 
MENTKLSSALFAGTHFDRKRFAADFARFRKGPALPSAATPSAPSPEKKRKRKSGKAKAKK 
NKKRAQDAAAAASSDFVEGFSVFKGLADNNAELRSEKVDMRKDDDSVAVRRRKEIEREFE 
RAAVLRKRFDIHIAGQNAPAPLESFEELISRYGCDSYLVGNLSKLGFQEPTPIQRQAMPI 
LLSGRECFACAPTGSGKTLAFLFPLLMKIKPGSKGGVKAVILCPTRELAAQTVRECKKLV 
KGRKYYIKLMTKELSKSGNFKDMHCDILVSTPLRLDHAVKKRDLDLSSVEYLVLDESDKL 
FELGFVEVVDSVVEACSNPSIIRSLFSATLPDSIETLARTIMHDAIRVIVGRKNSASSLI 
KQKLIFAGTERGKLLTLRQNFQESLNPPVLIFVQSKERAKELYKELAFDDIRVDVIHADL 
SEQQRQDAVDNLRAGKTWVLIATEVIARGMDFKGVASVINYDFPESAAAYIHRIGRSGRA 
GRSGEAITFFTEEDKPFLRNIANVLVSSGCEVPSWIMALPKLKRKKHRVDRDPISYLPDE 
V 
 
>Zm2G085587 
MEQGENQSADSFVVSSSDNNELEDLPVKERCFEQREALPGEPRCVVCGRYGEYICDQTDD 
DICSVECKTILLSRIVAKTKPAVKAAKRVNLPLGDESFCIKDINFPNILTLADSRISSLR 
SKLDICVKGDAVPDPIMCFSACGLPEKLVHNLETAGYCMPTPVQMQVIPASMSNRSLLVS 
ADTGSGKTASFLIPIIAHCSRLRSQECTGNQGPLAIVLAPTRELCLQVEEQAKVLGKGLP 
FKTALIVGGDPLPQQIYRIENGVELIVGTPGRLIDLLMKHNVDLTYVSVFVLDEVDCLLE 
RGFRDQAMQIFQSLSHPQVMMFSATIHSEVEKMSNSLANNVISISCGNPNRPNKLVKQVV 
IWVESKKKKQKIFEIMKSKQHFKPPAVVFVSSRVGADLLSEAITVATGLEVVSIHGEKTM 
IERRENLRRFLTGEVSVVVSTGVLGRGMDLLKVRQVILFDLPNSIDEYIHQVGRASRMGE 
EGMAVVFVNEEDRRIFKELVQVLKTAGAPIPREIANSRYTAGVYVGSERKRKLSSRSRS 
 
>Zm2G086116 
MHQPRARYPPGYGSGGGGGAGRGGGGGNGGGGGNHNYYGRNPQQHHYHQQQQSQHSHRNS 
SYQQQWLRRDQAPAVAGAASGNAVAKTASQLDAVGSSSQDWKAQLNIPAPDTRYRTEDVT 
ATKGNEFEDYFLKRELLMGIYEKGFERPSPIQEESIPIALTGSDILARAKNGTGKTAAFC 
IPALEKIDPEKNAIQVVILVPTRELALQTSQVCKELGKYLNIQVMVSTGGTSLKDDIMRL 
YQPVHLLVGTPGRILDLTRKGICVLKDCSMLVMDEADKLLAPEFQPSVEALIHFLPPSRQ 
LLMFSATFPVTVKEFKDKYLPRPYVINLMDELTLKGITQYYAFVEERQKVHCLNTLFSKL 
QINQSIIFCNSVNRVELLAKKITELGYSCFYIHAKMLQDHRNRVFHDFRNGACRNLVCTD 
LFTRGIDIQAVNVVINFDFPKTSETYLHRVGRSGRYGHLGLAVNLITYEDRFNLYRIEQE 
LGTEIKTIPPQIDLSIYCQ 
 
>Zm2G088218 
MHRDAHMHSFVVLLTVAASMGEAKDNEVYEEDLVDYEEEVENVIDGAPTNGSSDVVKKGY 
VGIHSSGFRDFLLKPELLRAIQDCGFEHPSEVQHECIPQAILGMDVICQAKSGMGKTAVF 



VLSTLQQIDPVAGQVAALVLCHTRELAYQICHEFERFSKYLPELRVAVFYGGVHIKNHKD 
LLKNECPHIVVGTPGRILALARDKDLPLKNVRHFILDECDKMLESLDMRRDVQEIFKMTP 
HDKQVMMFSATLSKEIRPVCKRFMQDPMEIYVDDEAKLTLHGLVQHYIKLSEAEKNRKLN 
DLLDALDFNQVVIFVKSVSRAAELNKLLCECNFPSICIHSGMTQEERLTRYKNFKEGHKR 
ILVATDLVGRGIDIERVNIVVNYDMPDSADTYLHRVGRAGRFGTKGLAITFVSSSDSDVL 
NQVQERFEVDIKELPEQIDTSTYMPS 
 
>Zm2G090869 
MSKRPKLEGFSIPRPTSYNFERSQPVQRLYRPTDDPDLDDIAFSDDAPSDAPAGTAVDGK 
AEHDEEIDPLDAFMAEIQEEIRAPPPPPKAEALRRADSGDDEDDPVESFLRAKKDAGLTL 
AADAMRAGYDSDEEVYAAAKAVDAGMMEYDSDDNPIVVDKKTIEPIPALDHSTIEYDTFT 
KDFYEEKPSISGMSDQEVADYMKSLAIRVSGFDVPRPIKNFEDCGFPVPLMNAIAKQAYQ 
KPTTIQCQALPIVLSGRDIIGIAKTGSGKTAAFVLPMIVHIMDQPELEKEEGPIGVICAP 
TRELAHQIYLEAKKFAKPYNLRVAAVYGGVSKFDQFKELKAGCEVVIATPGRLIDLLKMK 
ALKMFRATYLVLDEADRMFDLGFEPQIRSIVGQIRPGRQTLLFSATMPYKVERLAREILT 
DPIRVTVGQVGGANEDIKQVVNVIPSDAEKMPWLLEKLPGMIDDGDVLVFASKKARVDEI 
ERELNQRGFRIAALHGDKDQASRMETLQKFKSGTYHVLVATDVAARGLDIKSIKTVVNFD 
IAKEMDMHIHRIGRTGRAGDKDGTAYTLITQKEARFAGELVQSLIAAGQDVPNELMDLAM 
KDVRFRAKRDSRKGGKKGGKGKGGVGGGAGRGRGVRGVDFGLGIGYNAESGSQVPAPRSA 
AINSLKTGVMQQFKSSFVSGSSNTPSSSAPSLVRPALRGFVSGGTIGGDTRPAQPAPTFV 
TASWPAQAAPSVPASRPAAGNNNENGNPNPKSSRDRPRERKRPSGWDR 
 
>Zm2G099253 
MEVDGEAQHFRLFSKRAKPKLKPEVQPQPEPEPPSRDPAAAEAYLDPAPTIVTETGQADD 
AADAAGTAPATFADLGLSQWLVDACEALGMRRPTAVQRRCIPRALAGADVLGIAETGSGK 
TAAFALPILHRLGEDPYGVAALALAPTRELAAQLAEQFRALGAPLGLRCLAAIGGFDSLA 
QAKGLSRRPHVVVATPGRIATLVKNDPDLAKVFSRTKFLVLDEADRILDVNFEEELRVIF 
GCLPKKRQTFLFSATMSDNLRSLLELSGNKSYFFEAYEGFKTVETLKQQYIHVPPQGKEL 
HLWHLLSVMKGKTEDPIRSAIVFVSTCKDCQYLDLLLEELRYPAVALNSHKSQAQRLSAL 
NRFKSGQVPVLLATDVGSRGLDIQTVDLVINYDMPMCVYTLYWIYMQYIKIVCQHFF 
 
>Zm2G099914 
MCPAAATTSSAKPSKKRKQPVIAPPESDSEEESVYDTASDDDEEEEETQELESEDVDEEV 
EEGSEGGEENEIGDDSEVEEEEVKEKKEKEETVKEKKEKKDMKQEGKKAKKQEEKKAKKD 
KKEEEKKVMEDKKEEEKKAKKKSEGSGILSNKLFSELPLSELTAKAIREMNYTHLTQIQA 
RSIPHLLEGNDVMGAAKTGSGKTLAFLIPAIEMLYHTHFSPRNGTGAIVVCPTRELAIQT 
HNVAKELMKYHSQTLGYVIGGNNRRSEADQLAKGINLLVATPGRLLDHLQNTKSFIYRRL 
KCLVIDEADRILEQNFEEDMKQIFKRLPQNRQTVLFSATQTPEVEKFAKLSFEKNEESKK 
KPVYVGVDDDKSKATVEGLQQGYCVISSDKRFLVLYAFLRKKRNKKIMVFFSSCNSVKFH 
AELLNFLGIECSDIHGKQKQQKRTTTFFSFCKAEKGILLCTNVAARGLDIPDVDYILQYD 
PPDEPKDYIHRVGRTARGEKGKGSALLFLLPEELKFLIYLKAAKVTLTEYEFNQKNVPNL 
QSQLENIVGENYFLNQSAKEAYRSYVLAYDSHSMKDIFNVHQLDLQKVAASFGFKNPPKV 
NLDLDSSAAKHRKKMRRVDGGKRHGISASNPYGRKDKGGAGDKRQLARF 
 
>Zm2G100043 
MALHHLRLAPLALLRAASLPPLASSRIAARGHRRVLLFAPPSWPWRLLSPGARPRALATA 
AAEADDATSGSGNEFFAESTSWASLGVSERLASALCSAGLSRPSLVQATCIPHVLMANDV 
IVAAETGSGKTHGYLVPLIEKLCSKSSTTKDDNCQDTTPGAHDMVLVLCPNVMLCEQVVR 
MANSLLDESGKPLKRAAAVCGPNGWPAVHPDILVATPAALLNYLFDYDPEKRRRERFMRN 
VKFVVFDEADMLLCGSFENQVIRLINMLRFDEKLLSRAQDSGKDISLGSDDEYHEDSKFE 
TAEFGSSDKEIEDNIVEDRLVKLENSHVGAHKDWRRVRKIYRRSKQYVFVAATLPQSGKK 
TAGGVLQRMFPDAVWVSGTYLHRHNPRLERRWIEVTADTQVDALLNAVKYGLKSEVHDAK 
DVPRRTMVFTNTVDAANSVSDILHRVGIPCILYHRESSLKERANNLQSFRENGGVLVCTD 
AAARGLDVPNVSHVIQAEFAACAVDFLHRVGRTARAGQSGIVTSLYTEANRDLVRAVRQA 
EELAQPVEGAFSRKRSFRNKLKKQALQKREALLS 
 
>Zm2G107984 
MYAVLRRAAPLRRRAVSALATALLQQQPAALDAVARRAPLPAAAWFHSSPAWLGFRETGA 
AGAAARAEFAADNGSFYEEDKRAAAGGGAAAEGLEIAKLGISSKIVERLASKGITKLFPI 
QRAVLEPAMQGRDMVGRAKTGTGKTLAFGIPIMDAIIRHNEKYKPGKFPLAIVLAPTREL 
AKQVEREFLDSSPLETLCVYGGTPIMQQIRKLNYGVDVVIGTPGRVIDLLKRGSLSLAEI 



RFVVLDEADQMLSVGFDLDVETILERVPPQRQTLMFSATMPTWIRKLTQKYLNNPVTVDL 
VGEDDQKLAEGISLLAVSSENREKPAVLGELIKEHAKGGKCIVFTQTKRDADRLSHNMSR 
SFQCEALHGDISQSQRERTLAGFRDGRFNILIATDVAARGLDIPNVDLVIHFELPNSSEL 
FVHRSGRTGRAGKKGTAIVMYNYDQSRAVRVIERDVGCKFTELPKITVDGSDLLSGGFDS 
FGGGYSGSNYGRSGGFGGRGGFGRSGGGGGYGNSGFGHSSGGYGRSGGGGFGDSGFGGRS 
GGGGGFGDSGFGGQSGGGGGFGDSGFGRTSGGGSGFGRSGGFGDSGSGRFGGGFGGSGSG 
GFGGFGDKNSR 
 
>Zm2G113267 
MMEVAGAQARAVPLLLRNTASLRTSVSVSCTGSRRSWVAAATAEGDETRGFDKVPMDTPG 
AYRLVDRDTGRSVIVWGGTDDSDEASMPSPAVLSRTTDRRHSQGVGGGTGIGNFGRFKAQ 
KIKSLVTRSAHRKRESSNRSSTAWSDESSFNGSDDEEESYFERRKHVSDSERHPKMSSGS 
RDGRTRSAHSLSSVLSQYRGDDDTDFPGSEATSGSKRWGNVADVTYGRQNQKQREPLNFP 
QRKGPLDGGFFSRRSFKEIGCSDEMLGALRNFDFPRPSHIQAMAYGPILEGRSCVVADQS 
GSGKTLAYLCPIIQNLRNEEVQGLHKSSPRNPRVIVLTPTAELASQVLNNCRLISKSGVP 
FRSMVATGGFRQKTQLESLDQELDVIIATPGRFLYLLQEGFVQLANLRCVVLDEVDILFG 
EEGFEQVLHQLITVAPVTTQYLFVTATLPLDIYNKVVETFPDCEVIMGPGVHRTSSRLEE 
ILVDCSGDDNEEKNPETAFSNKKTALLKIIEESPVRKTIVFCNKIETCRKVENALRRVDR 
KASQIKVLPFHAALDQAQRIANIKEFLNKQTADSMFLVCTDRASRGIDFANVNHVVLFDY 
PRDPSEYVRRVGRTARGASGNGKAFVFAVGKQVSLARRVMERNMKGHPLHDVPCV 
 
>Zm2G125935 
MRRPQRRVAAKQTRLREVDEIRLLNEWIDAGKPLPRTKLLPPSKSAGPVPTAGEHPEYGA 
CTLFDELPLSQKTKDGLRKAGFTEMSEIQRAALPHALCGRDILGAAKTGSGKTLAFVIPL 
IEKLYRERWGPEDGVGCIILSPTNDLAGQIFEVIKKVGQFHNFSGGVIVGKRKGIEIEKE 
RVNSLNILVCTPGRLVQHFNETANFDCSQLQLLVLDEADQILDHGFRNQVDAIISQIPKV 
RQTLLFSATQTKSVKDLARVSLRDPEYISVHEEARTATPDTLEQYAMIVPLEQKLNMLWS 
FIKRHLNSKTIVFLSSVKQVKFVYEIFKKLRPGIPLKCMHGRMKHVVQQAIVADFNEATS 
VLFSTDITSRGLDIKNVDWVVQVDCPENIDNYIHRVGRTARYNKKGKSLIFLCPEEEAML 
EKLKATESKIPIHIRKPKAEQLEQISQSIASVLVKFPNLQELGKRAFVTYLKAVYLQKDK 
KVFNLSRFSAEQFAAYAASLGLPVTPKIRFISHKKNVSKKDMEDIDMKQMKSSLEHEVTI 
TPKINIDLTLCDGDDDILYPKKPTADANMDDRLDDVLHPKESATDTNVTGLERPFKKKKL 
KINVNRPSGTRVKYDDEGNAIPPLASVAEEVSLEPVVHKDKISQRYAEMLREMQKHDKED 
KLEHKKTLREKKLQKKMKLKRKRQEDTGAGSEEDSGSESDRGQDTANKGKKRYFNSDDED 
NDAAKDGDVLAQQEALALKLLSNMHS 
 
>Zm2G129007 
MHQPRARYPPGYGSSGGGGGGGGGSGGGRGGSGGGGNHNYYGRNTHPQHQHHYQQQQQHS 
HRNSSHQQQWLRRDQGPAVAGPVSGNAVPKTAPQLDAVDSSSQDWKAQLNIPAPDTRYRT 
EDVTATKGNEFEDYFLKRELLMGIYEKGFERPSPIQEESIPIALTGSDILARAKNGTGKT 
AAFCIPALEKIDPENNAIQVVILVPTRELALQTSQVCKELGKYLNIEVMVSTGGTSLKDD 
IMRLYQPVHLLVGTPGRILDLTRKGICVLKDCSMLVMDEADKLLAPEFQPSVEALIHFLP 
PSRQLLMFSATFPVTVKEFKEKYLPRPYVINLMDELTLKGITQYYAFVEERQKVHCLNTL 
FSKLQINQSIIFCNSVNRVELLAKKITELGYSCFYIHAKMLQDHRNRVFHDFRNGACRNL 
VCTDLFTRGIDIQAVNVVINFDFPKTSETYLHRVGRSGRYGHLGLAVNLITYEDRFNLYR 
IEQELGTEIKTIPPQIDLAVYCQ 
 
>Zm2G129554 
MDTAEEAGQEVVSAVGEDSIPEAAACSREERKEEEEEEVEVSFDELGLDEQLKRALRKKG 
ILKATPIQREAIPLILEGKDVVAKAKTGSGKTFAYLLPLLHELLKLSSEGRIRKPAPNAF 
ILVPTRDLCHQVYNEALSLLELCTCKLRVVQVTASMSDKDITVALSGPPNILVSTPACVA 
TCISKGIIRGPAVKESLSMMILDEADLLLSYRCEVDLKALIPHIPRSCQSILMSATSSSD 
VDKLTKLLLHNPFVLTLSEVGQAKDDVIPKNVQQFWISCDAKDKILHILALLKFELIQKK 
VLIFVNSIDMAFRLRLILEKFGIRSAVLNAELPQNSRLHIIEAFNARLFDYLIATDDTKT 
KEKQTNEENKKEATLSRKRKKQTNKENQKEQKVSRKHLQQTLDAEFGVVRGIDFKNVFTV 
VNFDMPLDATGYVHRIGRTGRANKTGASISLVSPKEDSTFKEIEHMLQDVEKKDMDCISP 
FPLLTKDAVESLRYRAQDVARSVTTRDVQEARRQDIKNEILNSEKLKSHFEENPTDLDLL 
KHDKLLCNKEIPAYLRDVPDYLIDPKTKEASNAVKLSRAAMHIDKPQRRKRQGFKGGSGK 
SRDPLKTFSAEGKRGRRRKEREGEPDRRKKSKKA 
 
>Zm2G138041 



MLAEDGFRSDSERMMRDIQRSAGGCQVLLFSATFNDRVKDFVTKVIRDGNQIFVKKEELT 
LEKVKQYKVQVPDESAKIEVIRDKIFEFGQKVGQVIIFVRTKQSTKNVHNALTREDYVCS 
SIQGSLDQSEREKIIQEFKDGYTKVLISTDVLARGFDQAQVNLVINYDMPIKFGTRDEPD 
YEVYLHRIGRAGRFWPER 
 
>Zm2G143246 
MSRYDGRAADAGSYRDRRSEGAFGGGSRAFSAPSKADASAAASELDGLPRFEKNFYVESP 
AVAGMTEEEVEAYRRRREITVDGRDVPKPVREFRDVGFPEYVLQEITKAGFVEPTPIQSQ 
GWPMALRGRDLIGIAETGSGKTLAYLLPAIVHVNAQPILSPGDGPIVLVLAPTRELAVQI 
QQEATKFGASSKIKSTCIYGGVPKGPQVRDLQKGVEIVIATPGRLIDMIESHHTNLRRVT 
YLVLDEADRMLDMGFEPQIKKIVSQIRPDRQTLYWSATWPKEVEQLARNFLFDPYKVTIG 
SEDLKANHAIVQHVEILSESQKYNKLVNLLEDIMDGSRILIFMDTKKGCDQTTRQLRMDG 
WPALSIHGDKSQAERDWVLSEFKSGKSPIMTATDVAARGLDVKDVKYVINYDFPGSLEDY 
VHRIGRTGRAGAKGTAYTFFTAANARFAKELINILEEAGQKVSSELAAMGRGAPPPSSGY 
RDRYRGYGGGRSWS 
 
>Zm2G149520 
MSPALAAGVEPMAVDDSASKKAKRKQLKAAAAAAEAEAEAASVKKKEKKEKKRKVKEPSP 
PLPSAASSDEEEKSSTSSEETAPAAKKAKEKTKKNVDVSSSASDDDGEITASSDEDPADP 
NALTNFRISESLRQSLRSKGIKSLFPIQATTFDLVLDGSDLVGRARTGQGKTLAFVLPIL 
ESLVNGANKASRRTEHGRTPSVLVLLPTRELANQVHADFEFYGATFGLSACCVYGGSPYR 
PQEMALRRGVDIVVGTPGRVKDFIVKGTLNLKCLKFRVLDEADEMLNMGFVDDVELILGK 
VEDATKVQTLLFSATLPEWVNKLSMRFLKVDRKTVDLVGNEKLKASASVKHLALPCNKAA 
RAQVIPDIIRCYSHGGRTIIFTETKDSASELSGLIHGSRALHGDVAQAQREVILAGFRSG 
KFQVLVATNVAARGLDINDVQLIIQCEPPRDVEAYIHRSGRTGRAGNTGVAVMLYEPRYK 
HSVSRLERESGVKFEHISAPQPTDVAQSAGSEAADAIASVSDSVIPIFRQQAEQLLSSSS 
LSAADLLAKALAKAVGYTDIKKRSLLSSLEDYSTLHLQTGRPMWSPGFAFTILKRFMPED 
KLADVKGATLTADGTGVVFDVPAADVEDYIQASESAAQVTIDEVKQLPPLQEKDQSRGNS 
GGGRFGHGGGRRFSGGGGGGRGFSGRGGGGRGFSGRGGGGSRFNRRN 
 
>Zm2G163072 
MASLTLPALALALSNPGAVRLRAAAFRCWALRRRGWAAAGALASPNSVLSEHAFKRLQLG 
SDDEDGEGPYGSDADEGFEAGEGDNEELAIARLGLPDELVATLEKRGITHLFPIQRAVLI 
PALEGRDLIARAKTGTGKTLAFGIPMIKQLIEQDDGRITRRGRTPRVLVLAPTRELAKQV 
EKEIKESAPKLGTVCVYGGVSYNVQQNALSRGVDVVVGTPGRIIDLINGGSLQLGEVQYL 
VLDEADQMLAVGFEEDVETILQQLPAGRQSMLFSATMPSWVKKLSRRYLNNPLTIDLVGD 
QDEKLAEGIKLYAIPLTTTSKRTVLSDLITVYAKGGKTIVFTRTKKDADEVSLALTNSIA 
SEALHGDISQHQRERTLNGFRQGKFTVLVATDVAARGLDIPNVDLIIHYELPNDPETFVH 
RSGRTGRAGKAGTAILMFTSSQKRTVKSLERDVGCNFEFISPPSIEEVLESSAEHVIATL 
RGVHPESTKYFLGAAEKLTEELGPHALASALAHLSGFSQPPSSRSLISHEQGWVTLQLTR 
EQGFGRGFFSPRSVTGFLSDVCSAAADEVGKIYLTADENVQGAVFDLPEEIAKDLLTMEL 
PPGNTLTKISKLPALQDDGPATDSYGRFSNDRGSRNNRRSRGGGASRGRGGWDTDGEDRF 
RRGGRSLRSDNDSWSDDDWSGGGRKSNRSSSFGSRSSSYSSRGSPSFGGRSSSFGGRESN 
RSFSGACFNCGESGHRATDCPNK 
 
>Zm2G175867 
MAMAGAAAAAAGRCLLLSRPSPLRLRLLHAALSTAAPTLGPTSTPAPPPRHELLLERLRL 
RHLKDASSPGAPRPTSRSSERSSQQGKGKRVEAAESFEELGLGEEVMSALGEMGISKPTE 
IQCVGVPAVLAGTSVVLGSHTGSGKTLAYLLPLVQLLRRDEAMLGMSMKPRRPRAVVLCP 
TRELTEQVYRVAKSISHHARFRSTMVSGGTRLRPQEDSLNMPVDMVVGTPGRILDHIKDG 
NMVYGDIKYLVLDEADTMFDQGFGPDIRKFLAPLKNRAAKPDDQGFQTVLVTATMTKAVQ 
KLIDEEFEGIVHLRTSSFQKRVSTARHDFIKLSGAENKLEALLQVLEPSLAKGNKVMVFC 
NTLNSSRAVDHFLTENHISTVNYHGEVPAEERVENLNKFRNEEGDCPTLVCTDLAARGLD 
LDVDHVIMFDFPSNSIDYLHRTGRTARMGAKGKVTSIVAKKDVALATRIEEAMKKNESLE 
ALTTNNVRRPTSSQSVNTKGRPSRLVKTSNALKVVSQKGRRGVSLSSRSSRAPKDTTSTR 
RRSPPKSQAKATKSSAPRKAKPVKPTQSSAKVSKSKAKPEGRRSKSDTLNKLGTKLSVVG 
FRGRSSGKSAQSS 
 
>Zm2G303752 
MAASTAAAAARKGALTDQRFSELSPALSPEVVEALDRGGFQRCTPVQAAAIPHLLSHKDV 
AVDAATGSGKTLAFIVPVVEILRRRSSPPKSHEVLALIISPTRELSSQIFNVAQPFFATL 



NGVSSMLLVGGLDIKAELKKVEEEGANILVGTPGKLFDIMHTDALEYKNLEILILDEADR 
LLDMGFQKHINFILSMLPKLRRTGLFSATQTKAVADLSKAGLRNPIRVEVKTEAKSTSKD 
AGQQELGPSITPLGLRLEYMICEASKKSSQLVDFLVQNSGKKIMVYFATCACVDYWAVVL 
PLIKSLKGSPIIAYHGKMKQSLREKALASFSALSSGVLVCTDVAARGLDIPSVDLIVQYD 
PPQDPNVFIHRAGRTARYDQEGDAIVFLLPKEDTYVEFLKLRGVPLTERECLANTDDVIP 
QIRSAALEDRNVMEKGLRAFVSFVRAYKEHHCSYIFRWKDLEIGKLAMEYGLLQIPSMPE 
VKHHSLSLEGFISVDDVDITQIKYK 
 
>Zm2G362850 
MNPYDLRFADPSSYHDRRSDLTVAPTFAPPAPVAAANLNPYAAAYPLPVPVPVPAAPAGG 
DYQRYGQGGRGRGGGGRGGGGGYGGGGRGGGRGRDGLDSLALPKPDFRSLIPFEKNFYVE 
CPSVQAMSEADVAQYRRLRDITIEGRDVPKPVRYFQEANFPDYCMQAIAKSGFVEPTPIQ 
SQGWPMALKGRDLIGIAQTGSGKTLSYLLPGLVHVGAQPRLEQGDGPIVLILAPTRELAV 
QIQEESTKFGSYSRTRSTCVYGGAPKGPQIRDLRRGVEIVIATPGRLIDMLEAGHTNLRR 
VTYLVLDEADRMLDMGFEPQIRKIVAQIRPDRQTLYWSATWPREVEALARQFLQNPYKVI 
IGSPELKANHSIQQIVEVISDHEKYPRLSKLLSDLMDGSRILIFFQTKKDCDKITRQLRM 
DGWPALSIHGDKAQAERDYVLAEFKSGKSPIMAATDVAARGLDVKDIKCVINYDFPTTLE 
DYIHRIGRTGRAGASGTAFTFFTHANAKFSRNLVKILREAGQVVNPALESMSRSSNSTGG 
GNFRSRGRGGFGNRGHMSGSNTFPLGGRRPY 
 
>Zm2G403636 
MASSRTSWADVADAEPAPPPPVAAPAAASNGPARSSYVPPHLRNRPPAAAAAAPASAAPP 
PRSTAGLLTRTGGGSSFGAGGGGGFGGGRARGGARWDREPDPFADSAADAEVPFDEHQNT 
GINFDAYEDIPVEMSGRDIPPPVSTFADIDLGDALNENIRRCKYVRPTPVQRHAIPISLA 
GRDLMACAQTGSGKTAAFCFPIISGIMKAPSAGRPQRGGGMGMRTAYPSALILSPTRELS 
MQIHEEARKFSYQTGVRVVVAYGGAPITQQLRELERGVDILVATPGRLVDLLERARVSLQ 
SIRYLALDEADRMLDMGFEPQVRRIVEQMDMPLPGARQTMLFSATFPKEIQKMASDFLDN 
YIFLAVGRVGSSTDLIAQRVEFVQEADKRSHLMDLLHAQRDTGKQTLTLVFVETKRGADS 
LESWLCMNGFPATSIHGDRNQQEREYALRSFKSGQTPILVATDVAARGLDIPHVAHVVNF 
DLPNDIDDYVHRIGRTGRAGKSGLATAFFNDNNSSLARSLADLMQESNQEVPAWLLRYAA 
RPSYGGGGGGRNRRSGGGSRFGGRDFRNDSSSFGKGGSRGGGDYYGGGSSGGYGGGGHGG 
AGAPSAWD 
 
>Zm2G407748 
MAEPEPLPQVSSEPTTPPQEGSGRTKTKNKKNRSKKQPKRAGADTDGLSSGASTMVEDPF 
FVLAGGKEGGFLDLEEIDEADFGIFGGVLDDVGQSVEEAGKDHGKKKKKTKKRKRGGDGE 
GFSGDAALVVENDQVDVEKVEKKVEDGEKGDKKGKRKMNMKKRKVKDNEMNRESDEDVAS 
DKAEDMQDDTENMEQNEDDELILGEDDVSAWRELRLHPLLLKAMRRLGFKEPTPIQKSCF 
PAAAHRGKDVIGAAETGSGKTLAFGLPVLQRLLEEREKATRLQQEDEKMEERSCGSPLRA 
LILTPTRELAKQVCDHLKDVAKFLGIHVVPIVGGLSMEKQERLLKKKPEIVVGTPGRLWE 
HMSMNNQHLVELHSLSFFILDEADRMIERGHFRELQSIIEMLPLTNGSDEQAARTMPNCE 
TVPILQIKKRQTFVFSATLALSSNFRKKLKRGLSTSKASTPDDVSSIEALSKQAGMKSNA 
EIVDLTKASILPEKLEESFIECSEEDKDAYLYYILSVHGQGRTIIFCTSIAALRHISSIL 
RILGINVLTNHAQMQQRARMKAVDRFRESENSILVATDGFARGMDFDDVRTVIHYQLPHS 
TDVYIHRSGRTARKSLAGCSIALISPTDKSRFYSLCKSLSKENLQQFPVDHTYMSGVMNR 
LSLARQIDKIARKTSQENANKSWLQRNAESMGLILDTSDSEEDHVQGHKKRKATSAHLQK 
LQQELSDLLQCPLQPKTFSRRYLAGAGVSPLLQKQLEELAKRNASNNSSKSKNKG 
 
>Zm2G415538 
MQEQSLPLLLSGQDCILHAQTGSGKTLAYLLSIFSTIDFSRSSVQALVVVPTRELGMQVT 
KVARLLAAKACTVMALLDGGTLKRQKSWVKAEPPAIIVATVASLCQMVERRAFSLQSMRV 
LVIDEVDFIFGSSKQVSSLRKILTSYSAASSRQTIFASASIPQHNRFLHDCVQHKWTKGD 
VVHVHVHPVQPMPSHLCHKYVICTKKERMHVLLSLLERDAPKSAIIFVAGQSERSKKAGN 
PPSTMVVSDFLRNEYKGSLDVMLLEEDMNFNARAASFSEVKGRGFLLVSTDIASRGFDLP 
QTSHVYNLDLPKTATDYLHRAGRTGRQPFSRLELECCVTTLITEEEHFVLRRFQNELKFH 
TQEEELPLMNCFPG 
 
>Zm2G420865 
MDPSFRFDPDSSDDEAAGAPPRGGPVQSPWEFSSYAESVAAEHARRRTTSIDEKISLLRQ 
ERGNPVVPDDSGSDVSGSGEDDSDDEEIEGESGDEEDELEESEDEGGVEGGTDDEEIEGS 
GDEEAIGDREGDEDGGDEKGGGELGEEDDAHEEEDTVDQNDTSGPVDPSNFFSSSDRASF 



HANSFLELNLSRPLVRACEALGYQKPTPIQAACIPLALTGRDICGSAITGSGKTAAFSLP 
VLERLLFRPKRVPAIRVLILTPTRELAAQIHSMVEKLAQFTDIRCCLIVGGLSTKIQEVA 
LRSMPDIVVATPGRIIDHLRNSLSVGLEDLAVVILDEADRLLELGFSAEIQELIRMCPKR 
RQTMLFSATMTEEIDELVKLSLNKPVRLEADPSLKRPATLTEEVVRIRRARESNQEAVLL 
ALCLKTFKRSVIIFSGTKQSAHRLKIIFGLSGMKAAELHGNLTQAQRLEALELFKKKEVD 
FLIATDVAARGIDIVGVQTVINFACPRDVKTYLHRVGRTARAGREGYAVTFVTDDDRCLL 
KAIAKKAGSQLKSRIVAEKPVAECARLIEQLEGQISIIIREERVEREARKAEMEIAKAEN 
MIAHKDEIYSRPKRTWFATEREKKLLAAAAKESLDHGKSTSGVISAKKAEDLRLKEKRRR 
EHEKNLPRKKRRRLEAQREMLEDEDDEKTKENDRGKQPMKGQSLVDAAYRKAKSLKAASK 
RAPGARKGKKEKNERQHSEKAPNRHEEMRDLFQNDMSEWKQGRSSKKNNKFAPKKSRNSF 
KSKARY 
 
>Zm2G484452 
MHHLNDVKDMTLCSVEYVVFDEADSLFSMGSAKHLHDILKKLSDTRQTLLFSATLPSALA 
DFAKAGLRDPHTVRLDLDKKISPDLRLAFFTLRREEKLAALLYLVRERISSEEQIIIFVS 
TKHHVEFLNILFREEGLEPSLSYGAMDQEARMIHISKFRARKTMLLIVTDVAARGLDIPL 
LDNVVNWDFSAKPKLFVHRVGRVARQGRSGTAYTFVTSEDMPYLLDLHLFLSRPLRPAPT 
EEELLKDMDGINMKIDQAIANGESVYGRFPQTVLDLASDGLKEVISGCTELIALEKPCAN 
AFRLYLKTRSMPSKESIKRGSNQWLDVMKKKREVHEGIINLVHQKSSEDPRPEVEEVDDI 
PNWEKKEVCGKKRKLQNFRDEDYYISSVPQNHHLEAGLSVRDNEGFVENRLDAAVLDLVD 
DEASGMQAQRSRYHWMKNKFVKLNAGDRVTATGKIKTEGGAKIKASATGIYKTWQQKTHK 
SINIGGKSGNFAEERTPSSGGYQRGNKKHFAGPWPQIYTKCQRALRNKEPRANAEEQAAE 
GNGNHAVEEQIGERREIPEEQAARWERVQQRGWWER 
 
>Zm2G703415 
MAAQEAAAADSLGPRFAPDDPTLPAPWKGLIDGATLYYWNPETNVTQYEKPAATAGVPPL 
SAGLPPATPAQVPESAPVAFPQLNVQFGQAGQAGHQERPDQAAYPQAGQLGQQHTQQPAQ 
QQPFQQQQPFQQHVQAQHQASFQHVPYQQQQTHMPNQPHQYHSTHPQHMPYQHGLYMQPQ 
QQQQAPPYSYQADQQPQMRQTAYNQAQQPSVPQAAYNQSQSQQPPMPQSSYDQGQSQQPP 
MPQPSYNQGQVQQPPMPQPSYNQGQQSMIPQSAYNQAQQPQIPHGAYNQSQQPLGDRIPQ 
GQGQHPQQSLSSHHPAQASQSPQVSQPQGPKMPTQQGQLQHGLPFTQHGKTPLSHGQQSP 
LLKDDDGGVHEGKRTGFPLPLSQQRGQAPLPNQQLPSTHQHPGALSSQPNIPGVGGPFYP 
ARNLPDGPSSAETNNMGFMNSPAQMHQGGADTNYQKKPVSGHTVPNHVGPSPIRPPMGFD 
MGNSVGHFERDDPHSYGRFDGAKALQQQPKLAALPTSQNSMVMHNGPLYPRPDNFGGHNM 
APPHSVPNPYNLGPLPIGTSVRPPSSMFAPPDFPSVSSADAYRQHHEVTAMGENVPAPFM 
TFEATGFPPEILREIHAAGFSNPTPIQAQTWPVALQNRDIVAIAKTGSGKTLGYLIPAFI 
HLRRCHNNPMLGPTVLVLAPTRELASQIQAEVVKFGQSSRVSCTCLYGGTSKVPQLRELE 
RGADIVVATPGRLNDILEMKRINLHQVSLLVLDEADRMLDMGFEPQIRKIVDELPNARQT 
LMYTATWPKEVTKIAGDLLRDPVQVNIGSIDELVANKSITQYVEVVPPMDKQRRLEQILG 
DQERGSKIIIFCSTKKMCDQLARGIGRNFNAVSIHGDKSQAERDNVLNQFRTGRASVLVA 
TDVAARGLDIKDIRVVINYDFPTGIEDYVHRIGRTGRAGATGVSYTFFSEQDWKYACDLV 
KLLQGANQLVPPQLQDMAARSASGGPRNQASGMSRWDGPGGRGFEPGVGGPVGYGGVREG 
PGGFGGREGPGGLGVRESPAMFGGPGGFGDREGPGGFSGHEGHGGFGGREREGPGGFVGR 
KGPGGFGGRDGPGSSGFGGRGQRGSGGFGSRGGASPGGFGGRGGRGDSPGFGGRGRGDFS 
GFGGRGRGDFSGGRGGRGRGFGGRGRSDRFVSDGRGRYDNRRGFGDKGRDRSYSRSPDRV 
RARGYDRRSDSRSISRSRSRSRSWSRSRSRSRSWSRSSSRSHSRSRSRDHGAAPERRPRA 
RSGFDVLPPATGAAGPAPVPVPGPAAPPVPAPAPEQSLANTSSMSPMSPGGLVQPAAAPA 
GGQPSQGTGAAFPSSPAGETFPGAAAQHPAPDV 
 
>Zm2G026371 
MASGDLLLRAHAGAPVLARAFSCRLLVPARRRSGLISPLAASKVGIADVVGRVRSGGADQ 
KRRRRDAKEGFGFSGVATRRELIDDEKVEQDEEDEALKLGVEKNGGETGGVDGSYLSETR 
FDQCAISPLSMKAVKDAGYERMTEVQEATLPIILQGKDVLAKAKTGTGKTVAFLLPAIEV 
LSTLPHQRGQLRPPINLLVMCPTRELANQVAVEARKLLRYHRTLGVQVVIGGTRLTQEQR 
SMQANPCQILVATPGRLKDHLENTPGFSTRLKGVKVLVLDEADRLLDMGFRRDIEKIIAS 
IPRERQTLLFSATVPEEVRQISHVAMKKDYRFINTVKEGDEETHAQVSQMYMVAPLDLHF 
SILYDVLKKHVAEDADYKVIIFCTTAMVTKLVAEVLSQLKLNIREIHSRKSQSARTKVSD 
EFRKSKGLILVSSDVSARGVDYPDVTLVIQVGVPADREQYIHRLGRTGRKGKEGQGLLLL 
APWEKYFLGAVKDLSIAESAVPPVDSSVETEVSSMHYLFSTWLSDSVRNAVRKVEMKSKE 
CAYQAWLGYYNSNKTIGRDKSRLVHLAEEFSQSMGLAVPPAIPRNILRKMGLNNVPGLRS 
S 



 
>Zm2G080512 
MISLLRRALAASASSPAATYRRLLVVAPLSRAAAPPGPCQAPAAGSQEPPRRAFHCSTTP 
LGFRSTPASWAGPCPGEGEGEGVDTGAEKGLEIARLGTSPRIVEKLAARGITRLFPIQRA 
VLEPAMQGKDMIGRARTGTGKTLAFGIPIMDKILSYNEKTGNGRNPLAIILAPTRELARQ 
VEKEFRESAPLDTLCVYGGVPINQQMRALNYGVDIVVGTPGRVIDLLRRGVLNLSQIQFV 
VLDEADQMLAVGFDEDVEVIMEQLPQNRQSMLFSATMPSWIRKISNKYLKDPVIIDLVSD 
FFYYLRVIFVLLSLACLVTIVHSFVCMYI 
 
>Zm2G092327 
MRSSWADSVANAEESAPATAAANGSVATHSTSRPTRSSYVPPHLRGRSAGAAVEAQAGLV 
APAQGGPLPLAAAQPSGQGAAVGGPRWAGIVNGGGGGGSIGAPRQGHGGGGGGRGAWNSR 
PGGWDRRDREPDPFAKAEAEEIDFDGQENTGINFDAYEDIPVETSGHDVPAPVNTFAEID 
LGDALNDNIRRCKYVKPTPVQRYAIPISIAGRDLMACAQTGSGKTAAFCFPIISGILKSP 
KPHQRSRSTRTACPLALILSPTRELSVQIHEEARKFAYQTGVRVVVAYGGAPITNQLREL 
ERGVEILVATPGRLMDLLERARVSLQMIKYLALDEADRMLDMGFEPQIRKIVEGMDMPQR 
GERQTMLFSATFPKEIQRMAADFLADYIFLAVGRVGSSTDLIVQRVEFVLDSDKRSYLMD 
LLHAQKANGTHGKHALTLVFVETKRGADALEDWLFRNGFPATSIHGDRTQQEREHALRSF 
KSGATPILVATDVAARGLDIPHVAHVINFDLPNDIDDYVHRIGRTGRAGKSGLATAFFNE 
SNTTLARPLSDLMKEANQEVPKWLEGYAARSAYGGGGGRNRRQGSSARFGGRDFRRDRGS 
GGGYGGGSYGGGGGGGYGGSSGYGGAYGGGGSGGGGYGGGQSTSSWD 
 
>Zm2G164956 
MSPALAAAVEPMAVDDSASKKAKRKQLKAAAAAAAAEAEEEAASAKKKEKKEKKRKAKEP 
SPPLPSAASSGEEKSSTSSEETAPTAKKAKKDKTKKNVEVSSSASDDDGEITAGSDEDPA 
DPNALTNFRISEPLRQSLRSKGIKALFPIQATTFDLVLDGSDLVGRARTGQGKTLAFVLP 
ILESLVNGANKASRRTEHGRTPSVLVLLPTRELANQVHADFEFYGATFGLSACCVYGGSP 
YRPQEMALRRGVDIVVGTPGRIKDFIVKGTLNLKCLKFRVLDEADEMLNMGFVDDVELIL 
GKVEDATKVQTLLFSATLPDWVNKLSMRFLKVDRKTVDLVGNEKLKASASVKHLALPCNK 
AARAQLIPDIIRCYSHGGRTIIFTETKDSASELSGLIPGSRALHGDVVQAQREVILAGFR 
SGKFQVLVATNVAARGLDINDVQLIIQCEPPRDVEAYIHRSGRTGRAGNTGVAVMLYEPR 
YKYSVSRLERESGVKFEHISAPQPTDVAQSAGSEAADAIASVSDSVIPVFRQQAEQLLSS 
STLSAADLLAKALAKAVGYTDIKKRSLLSSMEDYATLHLQTGRQMWSPGFAFTILKRFMP 
EEKLADVKGATLTADGTGVVFDVPAADVEDYIQASENAAQVTIDEVQQLPPLQEKQQQQS 
RGNSGGGRFGRGGGGRFSGGGRGGGFGGGGRGRGGGGGRGRRRQ 
 
>Zm2G415491 
MASLVTLPAIAFSNPATASGAVRLRAAAFRCWALRRRGWAVAAAVASPNSVLSEHAFKRL 
QLGSDDEDEEGPYGSDADEGFQGDEEELAIARLGLPDELVATLEKRGITHLFPIQRAVLI 
PALGGRDLIARAKTGTGKTLAFGIPMIKQLMEQDDGRSTRRGRTPRVLVLAPTRELAKQV 
EKEIKESAPKLGTVCVYGGVSYNVQQNALSRGVDVVVGTPGRIIDLINGGSLQLGEVQYL 
VLDEADQMLAVGFEEDVETILQQLPADRQSMLFSATMPSWVKKLSRRYLNNPLTIDLVGD 
QDEKLAEGIKLHAIPLTATSKRTILSDLITVYAKGGKTIVFTRTKKDADEVSLALTTSIA 
SEALHGDISQHQRERTLNGFRQGKFTVLVATDVAARGLDIPNVDLIIHYELPNDPETFVH 
RSGRTGRAGKAGTAILMFTSSQKRTVMSLERDVGCKFEFISPPSIEEVLESSAEHVIATL 
RGVHPESTQYFLGAAEKLTEELGPHALASALAHLSGFSQPPSSRSLISYEQGWVTLQLTR 
EPGYGRGFFSPRSVTGFLSDVCSAAADEVGKIYITADENVQGAVFDLPEEIAKDLLTMEV 
PPGNTLTKISKLPALQDDSPATDSYGRFSNDRGSRNRRSRGGGASRGRGGWDTDSEDRYR 
RGGRSLRSDNDSWSDDDWSGGGRKSNRSSSSFGGRSSSYGSRGSPSPSFGVRSSSLGGRE 
SSRSFSGACFNCGESGHRASDCPNK 
 
>AC1981694FGP004 
TRAPCCELVTGLNFEGKDNFGAVIDFTVRSEMRLSIGQVHRNVLALASSRSCFVLGDRVS 
FRMLSQPRVAGFHQTAWRGSQILEDNRGGPLTLASLEVQSRVEYGKKGKMERTGGPKPSS 
RASSLYVKPKVSSNVKPAKSALMKPAGIKKTLKVDEALFSAKSFEELGLPPLLVDQLNKE 
GLTAPTEVQSAAIPIIAQKHDVVIQSYTGSGKTLAYLLPILSDIGPLKRTMEQDHSEKRS 
GIEAVIVAPSRELGMQIVREVEKILGPNDKRLVQQLVGGANRSRQEEALKKNKPIIVVGT 
PGRISEISAADEVDQLLSFNYREDMHRILEHVGRRPGGTSRDILGPLARRSERQTILVSA 
TIPFSVIRAARSWGHDPVLIRAKSVVPLDSITVPRPALSQSDANPSSSSQSVNQAAVGSL 
PPSLEHYYCTAKAQHKVDTLRRCIHALEAQTVIAFMNNTKPLKDVVFKLEARGIKATELH 
GDLGKLARSTVLKKFKDGEFRVLVTNELSARGLDVPECDLVVNLDLPTDSTHYAHRAGRT 



GRLGRKGIVVTICEESEGFVVRKMRKQLDVAIKPCEFTEGELVVHKEEDVE 
 
>GRMZM2G104795 
MYLTSCSRLAQPSKSSVALPESGESMYAAARVEVEADRKKEKVDETERMAREKKNTHEKE 
QIRKVVMGKRKRNEDELGMEEKQMIAEKEKEEKVKKGNGGGILTTKLFSELYISELTAKA 
IREMNYSHLTEIQARSIPHLMLGNDVLGSAKTGSGKTLAFLIPAIELLHKASFMPRNGTG 
VIVVCPTRELAMQTHNVAKELMKYHSQTLGYVIGGTNMRNDANQLLKGINLLVATPGRLL 
DHLRNTRSFNYKRLQCLIIDEADRILEQNFEEDMKQIFKRLPQDRQTVLFSATQNQKVVE 
FANFTFGQNEERQKKLVYVGVDDSKLKPTVEGLQQGYCVIPSEKRFLVLYAFLRRMQLRK 
EDLKVMVFFSSCSSVKFHAEFLNFLGIGCYDIHGQQKQQKRTSTFFQFLKEKNGILLCTN 
VAARGLDIPDVDYIVQFDPPDDPKDYIHRVGRTARGDKGKGSALLFLLPEELKLLIYLQA 
AKISLTEYVFSEKHVPKSQSQLEDVVGGNYFLNQSAKEAYRSYLLSYNSHSMKDIFDVHQ 
LDLKKVAASFCFKNPPKVNLDLDSSSSKHRKMRKADGANRHGIGPSTPYGRSGRYGSRQL 
ARF 
 
>GRMZM2G156158 
MSTSANPKLKRRRGGLRKQGPGYPTVATTGAMFAHEVGAEGPRRDTRQGPALPRVVATST 
RGGGAIEQGADGMEGSASKTDRSVHEAVGVDGTYLTETRFDQCAISPLSLKAIKDAGYER 
MTRVQEATLPIILQGKDVLAKAKTGTGKTVAFLLPAIEVLSALPRSTSINLLVMCPTREL 
ANQLAAEARKLLKYHRSLGVQVVIGGTRLPQEQRSMQANPCQILVATPGRLKDHLENTPG 
FSTRIRGVKVLVLDEADRLLDMGFRRDIEKIITFIPKDRQTLLFSATVSEEIHQISHLAM 
RKDYDFINAVQEGDEETHAQVNQTYMVAPLGLHLPILYDVLKKHVAEDAEYKVIVFCTTA 
MVTRLVAEVLSQLKLNIREIHSRKTQSARTKVSDEFRKSKGLILVSSDVSARGVDYPDVT 
LVMQVGLPADREQYIHRLGRTGRKGKEGQGILLLAPWEMHFLSTVNDLSISEAATPSVDS 
SIQAAVKDAVRRVEMKSKESAYQAWLGYYNSHKATNRDKARLVMLAEEFSQSIGLAVPPA 
IPKQILRKMGLSNVPGLRSS 
 
>GRMZM2G368658 
MAASMGEEIWGGAGGIKAVALVPLRSRFGLVRGRLQGSTEGGKLGILLNRFKCLIIDEAD 
RILEQNFEEDMKQIFKRLPQDRQSVLFSATQTKKVQDFANFTFGKNEERQRKLVYVGVDD 
SELKPTVEGLQQGYCVIPSEKRFLVLYTFLRLKAREAQTAKAALRGEVGEEQKKVKIMVF 
FSSCSSVKFHAELLNFLGIECYEIHGQLKQQKRTSTFFRFLKEKSGILLCTNVAARGLDI 
PEVDYIVQYDPPDDPKDYIHRVGRTARGDKGRGSALLFLLPEELKLLIHLQAARISLTEY 
VFTEKHVPKSLSQLENIVSGNYFLNKSAKEAYRSYLLAYNSHSMKDIFDIHQLDLKKVAA 
SFCFKEPPKVNLDLESSASRHRKMRKVFGGQSHGIGASNPYGRRGVYDRSKFARF 



 
 
 
 


