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Supplementary Figure S1. Protein sequences were deduced from cDNA or EST 

sequences obtained from the Phytozome interface of the Joint Genome Institute 

(JGI) and from the National Center for Biotechnology Information (NCBI) for 

Arabidopsis thaliana (Arabidopsis), Glycine max (soybean), Nicotiana tabacum 

(tobacco), Oryza sativa (rice), Physcomitrella patens (Physcomitrella), Populus 

trichocarpa (poplar), Saccharomyces cerevisiae (yeast1), Saccharomyces bayanus 

(yeast2), Solanum esculentum (tomato), Solanum tuberosum (potato) and Sorghum 

bicolor (sorghum). The sources for the sequences are as follows: the JGI gene 

names are given for Physcomitrella, poplar, and sorghum sequences; the genome 

annotations are given for the Arabidopsis and rice sequences; the NCBI accession 

numbers are given for the tobacco, soybean, yeast, potatoPKCYT1 and tomato7 

sequences; the TIGR Transcript Contig (TC) codes are given for the rest of the 

potato and tomato sequences. Regions of the deduced protein sequences that were 

judged to be incorrectly annotated or missing from the current gene models are 

highlighted in yellow.  
 
 
>Arabidopsis1 At5g52920 
MAQVVATRSIQGSMLSPNGGSVSTRSEKLLKPASFAVKVLGNEAKRSGRVSVRSRRVVDTTVRSARVETEVIPVS
PEDVPNREEQLERLLEMQQFGDTSVGMWSKPTVRRKTKIVCTVGPSTNTREMIWKLAEAGMNVARMNMSHGDHAS
HKKVIDLVKEYNAQTKDNTIAIMLDTKGPEVRSGDLPQPIMLDPGQEFTFTIERGVSTPSCVSVNYDDFVNDVEA
GDMLLVDGGMMSFMVKSKTKDSVKCEVVDGGELKSRRHLNVRGKSATLPSITEKDWEDIKFGVENKVDFYAVSFV
KDAQVVHELKKYLQNSGADIHVIVKIESADSIPNLHSIITASDGAMVARGDLGAELPIEEVPILQEEIINLCRSM
GKAVIVATNMLESMIVHPTPTRAEVSDIAIAVREGADAVMLSGETAHGKFPLKAAGVMHTVALRTEATITSGEMP
PNLGQAFKNHMSEMFAYHATMMSNTLGTSTVVFTRTGFMAILLSHYRPSGTIYAFTNEKKIQQRLALYQGVCPIY
MEFTDDAEETFANALATLLKQGMVKKGEEIAIVQSGTQPIWRSQSTHNIQVRKV 
 
>Arabidopsis2 At1g32440 
MAAYGQISSGMTVDPQVLSSSRNIGVSLSPLRRTLIGAGVRSTSISLRQCSLSVRSIKISEDSRKPKAYAENGAF
DVGVLDSSSYRLADSRTSSNDSRRKTKIVCTIGPSSSSREMIWKLAEAGMNVARLNMSHGDHASHQITIDLVKEY
NSLFVDKAIAIMLDTKGPEVRSGDVPQPIFLEEGQEFNFTIKRGVSLKDTVSVNYDDFVNDVEVGDILLVDGGMM
SLAVKSKTSDLVKCVVIDGGELQSRRHLNVRGKSATLPSITDKDWEDIKFGVDNQVDFYAVSFVKDAKVVHELKN
YLKTCSADISVIVKIESADSIKNLPSIISACDGAMVARGDLGAELPIEEVPLLQEEIIRRCRSIHKPVIVATNML
ESMINHPTPTRAEVSDIAIAVREGADAIMLSGETAHGKFPLKAVNVMHTVALRTEASLPVRTSASRTTAYKGHMG
QMFAFHASIMANTLSSPLIVFTRTGSMAVLLSHYRPSATIFAFTNQRRIMQRLALYQGVMPIYMEFSDDAEDTYA
RSLKLLQDENMLKEGQHVTLVQSGSQPIWREESTHLIQVRKIKIGG 
 
>Arabidopsis3 At3g22960 
MSQSIQFSTPSHTPHLLHLPHSQFNRPLSSISFRRFPLTTIKYTSIRASSSSSPSPDLDSSSSSSSSQVLLSPNG
TGAVKSDERSVVATAVTTDTSGIEVDTVTEAELKENGFRSTRRTKLICTIGPATCGFEQLEALAVGGMNVARLNM
CHGTRDWHRGVIRSVRRLNEEKGFAVAIMMDTEGSEIHMGDLGGEASAKAEDGEVWTFTVRAFDSSRPERTISVS
YDGFAEDVRVGDELLVDGGMVRFEVIEKIGPDVKCLCTDPGLLLPRANLTFWRDGSLVRERNAMLPTISSKDWLD
IDFGIAEGVDFIAVSFVKSAEVINHLKSYLAARSRGGEIGVIAKIESIDSLTNLEEIILASDGAMVARGDLGAQI
PLEQVPAAQQRIVQVCRALNKPVIVASQLLESMIEYPTPTRAEVADVSEAVRQRSDALMLSGESAMGQFPDKALT
VLRTVSLRIERWWREEKRHESVPLQAIGSSFSDKISEEICNSAAKMANNLGVDAVFVYTTSGHMASLVSRCRPDC
PIFAFTTTTSVRRRLNLQWGLIPFRLSFSDDMESNLNKTFSLLKSRGMIKSGDLVIAVSDMLQSIQVMNVP 
 
>Arabidopsis4 At3g55650 
MEMLLGGQATNGALRSKTKIICTLGPVSRSVEMIEKLLKAGMNVARFNFSHGSHSYHQETLDNLRTAMDNTGILS
AVMLDTKGPEIRTGFLKEGKPIQLNQGQEITISIDYMIEGDSNVISMSYKKLAEDVKPGDVILCSDGTISLTVLS
CDKSFGLVRCRCENSAILGERKNVNLPGIVVDLPTLTEKDKEDIIQWGVPNKIDIIALSFVRKGSDLTEVRRLLG
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EHSKNIMLMSKVENQEGVMNCEKILENSDAFMVARGDLGMEIPIEKMFLAQKTMIKMANALGKPVVTATQMLESM
TVSPRPTRAEATDVANAVLDGTDCVMLSGETAAGAHPEAAVLTMSRICKEAEDFIDYDILHKKTLGMVSLPLSPI
ESLAASVVSTAQSVFASAIVVLTKGGYTAELVAKYRPSVPILSVIVPEIAQGNDMEMSCSDSVAHAARRGLIYRR
IIPVVATGSSARDSNKDATEEMINLAIGFAKTKGICKNGDSIVALHKIDGSSVVKIVTVE 
 
>Arabidopsis5 At3g55810 
MEMLLGGRATNGALRSKTKIVCTLGPVSRSVEMIEKLLKAETLDNLRTAMNNTGILCAVMLDTKGPEIRTGFLKE
GKPIQLNQGQEITISIDYKIEGDSNIISMSYKKLAEDVKPGDVILCSDGTISLTVLSCDKSFGLVRCRCENSTIL
GERKNVNLPGIVVDLPTLTEKDKEDIIQWGVPNKIDIIALSFVRKGSDLTEVRKLLGEHSKNIMLMSKVENQEGV
MNCEKILENSDAFMVARGDLGMEIQIEKMFLAQKTMIKMANALGKPVVTATQMLESMTVSPRPTRAEATDVANAV
LDGTDCVMLSGETAAGAHPEAAVLTMSRICKEAEDFIDYDILHKKTLGMLSLPLSPIESLAASVVSTAQSVFASA
IVVLTKGGYTAELVAKYRPSVPILSVIVPEIAQGNDIEMSCSDSVAHVARRGLIYRGIIPVVATGSSARDSNKDA
TEEMINLAIGFAKTKGICKNGDSIVALHKIDGSSVVKIVSVE 
 
>Arabidopsis6 At3g25960 
MEMLLGGQATNGALRSKTKIVCTLGPASRSVEMIEKLLKAGMNVARFNFSHGSHSYHQETLDNLRTAMDNTGILC
AVMLDTKSPVIRTGFLKEGKPIQLKQGQEITISIDYKIQGDSNTISMSYKKLAEDLKPGDVILCSDGTISLNVLS
CDKYLGLVRCRCENSALLGERKNVNLPGIVVDLPTLTEKDKEDIMQWGVPNKIDIIALSFVRKGSDLIQVRKLLG
EHSKSIMLMSKVENQEGVMNFDKILENSDAFMVARGDLGMEIPIEKMFLAQKTMINKANAHGKPVVTATQMLESM
TVSPRPTRAEATDVANAVLDGTDCVMLSGETAAGAHPETAVLTMSRICKEAEDFIDYDILHKKTLGMVSLPLSPI
ESLAASAVSTARSVFASAIVVLTRGGYTAELVAKYRPSVPILSVIMPEIAECSDSVAHVARRGLIYRGIIPVVGC
SARDSTEEMIRLAIGFAKTKGICKTGDSIVALHKIDGSSIVRIVSVE 
 
>Arabidopsis7 At3g04050 
MEKLLAGQTNNGSLKSKTKIVCTLGPASRSVEMVEKLLKAGMNVARFNFSHGSHSYHQETLDNLRTAMENTCIPC
AVMLDTKGPEIRTGFLKEGKPVELIQGQEITISTDYTMEGDSNTISMSYKKLAEDLKSGDVILCSDGTISLTVLS
CDKNLGLVRARCENSAVLGERKNVNLPGIVVDLPTLTEKDQEDILQWGVPNKIDIIALSFVRKGSDLVEVRKLLG
ENAKSIMLMSKVENQEGVMNFDKILEYSDAFMVARGDLGMEIPIEKMFLAQKMMIQKANALGKPIVTATQMLESM
TKSPRPTRAEATDVANAVLDGTDCVMLSGETAAGAHPETAVLTMSRICKEAEDFIDYDTMHKKIQDIVSLPLSPI
ESLAASAVSTARSLCAAAIVVLTKGGYTVELVAKYRPSVPILSVIVPEITRTDDFEWSCSESAAHVARRGLIYRG
IVPVMATGASARSSNKDSTEETIQFAIEFAKKKGICKTGDSIVALHKIDGSSVVKILNVE 
 
>Arabidopsis8 At5g08570 
MSNIDIEGILKELPNDGRIPKTKIVCTLGPASRTVSMIEKLLKAGMNVARFNFSHGSHEYHQETLDNLRSAMHNT
GILAAVMLDTKGPEIRTGFLKDGNPIQLKEGQEITITTDYDIQGDESTISMSYKKLPLDVKPGNTILCADGSISL
AVLSCDPESGTVRCRCENSAMLGERKNVNLPGVVVDLPTLTDKDIEDILGWGVPNSIDMIALSFVRKGSDLVNVR
KVLGSHAKSIMLMSKVENQEGVINFDEILRETDAFMVARGDLGMEIPIEKIFLAQKLMIYKCNLAGKPVVTATQM
LESMIKSPRPTRAEATDVANAVLDGTDCVMLSGESAAGAYPEIAVKVMAKICIEAESSLDYNTIFKEMIRATPLP
MSPLESLASSAVRTANKARAKLIIVLTRGGSTANLVAKYRPAVPILSVVVPVMTTDSFDWSCSDESPARHSLIYR
GLIPMLAEGSAKATDSEATEVIIEAALKSATQRGLCNRGDAIVALHRIGAASVIKICVVK 
 
>Arabidopsis9 At5g63680 
MSNIDIEGILKELPNDGRTPKTKIVCTLGPASRSVTMIEKLLKAGMNVARFNFSHGSHEYHQETLDNLRTAMQNT
GILAAVMLDTKGPEIRTGFLKDGNPIQLKEGQEITITTDYDIKGDEKTISMSYKKLPVDVKPGNTILCADGSISL
AVVSCDPNAGTVICRCENTAMLGERKNVNLPGVVVDLPTLTDKDVEDILKWGVPNNIDMIALSFVRKGSDLVNVR
KVLGSHSKSIMLMSKVENQEGVLNFDEILRETDAFMVARGDLGMEIPIEKIFLAQKMMIYKCNLAGKPVVTATQM
LESMIKSPRPTRAEATDVANAVLDGTDCVMLSGESAAGAYPEIAVKTMAKICIEAESSLDYNTIFKEMIRATPLP
MSTLESLASSAVRTANKAKAKLIIVLTRGGTTAKLVAKYRPAVPILSVVVPVFTSDTFNWSCSDESPARHSLIYR
GLIPVLGEGSAKATDSESTEEIIESALKSATEKGLCNHGDAVVALHRIGAASVIKICVVK 
 
>Arabidopsis10 At4g26390 
MAMEQRPKTKIVCTLGPASRSVPMVEKLLMAGMSVARFNFSHGSYEYHQETLDNLRQAMLNTGMLCAVMLDTKGP
EIRTGFLKDGKPIQLKQGQEITISTDYDLKGDEKTICMSYKKLAQDVNPGMVILCADGTISLKVLSCDKEKGTVR
CRCENTSMLGERKNVNLPGVVVDLPTLTEKDKQDILEWGVPNQIDMIALSFVRKGSDLVQVRKLLGKHAKTILLM
SKVENQEGVANFDDILINSDAFMIARGDLGMEIPIEKIFLAQKVMIYKCNFMGKPVVTATQMLESMIKSPRPTRA
EATDVANAVLDGTDCVMLSGETAAGAYPELAVRTMAKICVEAESTLDYGDIFKRIMLHAAVPMSPMESLASSAVR
TATSSRATLMMVLTRGGSTARLVAKYRPGIPILSVVVPEITSDSFDWACSNEAPARHSLIYRGLVPVLYAGSARA
SIDESTEETLEFASEYGKKKQLCKTGDSVVALFRTGNAIVIKILTVK 
 
>Arabidopsis11 At5g56350 
MAMIEQRPKTKIVCTLGPASRSVPMVEKLLRAGMNVARFNFSHGSHEYHQETLDNLHQAMLNTGILCAVMLDTKG
PEIRTGFLKDGKPIQLKQGQEITISTDYDLKGDENTICMSYKKLAVDVNPGMVILCADGTISLLVLSCDKENGTV
RCRCENSAMLGERKNVNLPGVVVDLPTLTEKDKEDIMQWGVPNQIDMIALSFVRKGSDLVQVRKLLGKHAKNILL
MSKVENQEGVANFDDILVNSDAFMIARGDLGMEIPIEKIFLAQKVMIYKCNIQGKPVVTATQMLESMIKSPRPTR
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AEATDVANAVLDGTDCVMLSGETAAGAYPELAVRTMAKICVEAESTLDYGDVFKRIMLYSPVPMSPLESLASSAV
RTANSARATLIMVLTRGGSTARLVAKYRPGMPILSVVVPEIKTDFFDWSCSDESPARHSLIFRGLIPVLYAGSAR
ASHDESTEEAIEFATQYGKEKELCKTGDSVVALLRVGNASVIKILTVK 
 
>Arabidopsis12 At2g36580 
MHSSHLLLEEPIRMTSILEPSKSSFFPALTKIVGTLGPKSRSVEVIAGCLKAGMSVARFDFSWCDADYHQETLEN
LKIAVKSTKKLCAVMLDTVGPELQVINKTEKAISLKADGLVTLTPSQDQEASSEVLPINFDGLAKAVKKGDTIFV
GQYLFTGSETTSVWLEVEEVKGDDVICISRNAATLGGPLFTLHVSQVHIDMPTLTEKDKEVISTWGVQNKIDFLS
LSYCRHAEDVRQARELLNSCGDLSQTQIFAKIENEEGLTHFDEILQEADGIILSRGNLGIDLPPEKVFLFQKAAL
YKCNMAGKPAVLTRVVDSMTDNLRPTRAEATDVANAVLDGSDAILLGAETLRGLYPVETISTVGRICCEAEKVFN
QDLFFKKTVKYVGEPMTHLESIASSAVRAAIKVKASVIICFTSSGRAARLIAKYRPTMPVLSVVIPRLTTNQLKW
SFSGAFEARQSLIVRGLFPMLADPRHPAESTSATNESVLKVALDHGKQAGVIKSHDRVVVCQKVGDASVVKIIEL
ED 
 
>Arabidopsis13 At3g52990 
MHSSHLLLEEPIRMASILEPSKSSFFPALTKIVGTLGPKSRSVEALSGCLKAGMSVARFDFSWGDADYHQETLDN
LKVAVRSTKKLCAVMLDTVGPELQVINKSEKAITLKADGLVTLTPNQDQEASSEVLPINFNGLAKAVKKGDTIFV
GQYLFTGSETTSVWLEVDEVKGDDVICLSRNAATLAGSLFTLHSSQVHIDLPTLTEKDKEVISTWGVQNKIDFLS
LSYCRHAEDVRQTREMLKKLGDLSQTQIFAKIENVEGLTHFDEILQEADGIILSRGNLGIDLPPEKVFLFQKAAL
YKCNMAGKPAVLTRVVDSMTDNLRPTRAEATDVANAVLDGSDAILLGAETLRGLYPVETISTVGRICAEAEKVFN
QDLYFKKTVKYVGEPMTHLESIASSAVRAAIKVKASVIICFTSSGRAARLIAKYRPTMPVISVVIPRVKTNQLKW
SFSGAFEARQSLIVRGLFPMLADPRHPAESTSATNESVLKVALDHGKHAGVIKSHDRVVVCQKVGDASVVKIIEL
ED 
 
>Arabidopsis14 At3g49160 
MVGLDSSHLLRDKILCFSSRSHINNQHKKTSYALSLNHMKLPIQRTLAFALARGKGEAESFSRLEATFGDNTSTE
CTWSFDFPDSKDAMSHLKSEADLSGSNGANNVASVIEKLNALRSHLLAAEKWNASQLHLCDSKYLECATNLVHYM
ALRSLDIEQLNSHLASLGLSSLDNNNLDVLAHLNASINLLMNDQNAVTESWTNVYPKGKSTKKNDKGRVLSYKES
LLGKLREGRSTHIMVTIGEEATLSETFITDILKAGTSVIRINCAHGDPSIWGEIIKRVRRTSQMLEMPCRVHMDL
AGPKLRTGTLKPGPCVMKISPKKDAYGNVVSPALVWLCLTGTEPPAHVSPDATISVQGQDFLAGLQIGDSIRLCD
ARGRKRRLKISKEFHVFNSTGFVAECFDTAYIESGTELSVKGKKGRRLVGRVVDVPPKESFVRLKVGDLLVITRE
GSLDEPSVTVPGAHRLTCPSGYLFDSVKPGETIGFDDGKIWGVIKGTSPSEVIVSITHARPKGTKLGSEKSINIP
QSDIHFKGLTSKDIKDLDYVASHADMVGISFIRDVHDITVLRQELKKRKLDDLGIVLKIETKSGFKNLSLILLEA
MKCSNPLGIMIARGDLAVECGWERLANMQEEIIAICKAARVPVIMATQVLESLVKSGVPTRAEITDAANAKRASC
VMLNKGKNIVEAVSMLDTILHTKLIYKKSDSENLH 
 
>Physcomitrella1 131669 
MVTLLSDTLQTDDGHSRVSKTKIVCTLGPKSREVPILEKLLRAGMNVARFNFSHGTFEYHQYTLDNLRQAQLNTG
IMCAVLLDTKGPEIRTGQHKTGKPMKLIRGKEIWITTDYSHLGDEHMICMSYPKLAEHVSPGTEILCSDGTITFT
VLECDVARGMVRCRCENTTMLGEKKNVNLPGVVVDLPTITTKDTDDIVQWGIPNKIDFIAASFVRKGEDVKKIRA
LLGSHAKTIQIISKVENQEGLVNFDDILRETDGIMVARGDLGMEIPTEKIFLAQKMMIYKCNSAGKPVITATQML
ESMIKYPRPTRAEATDVANAVLDGTDCVMLSGETANGSYPDLAVAVMSRICQEAEASLDYSAIFKEIMKSVPLPM
SPLESLASSAVRCAKKVRASLIIVLTRGGTTAKLVAKYRPSVPILSVAVPVLTTDSLTWEISEESPARHSLVCRG
LLSLLAEGSAKATDSESTDAILGAALDHALKRKLCIVGDSVVAIHRIGAASVIKIVEVKEKVVKVAA 
 
>Physcomitrella2 186171 
MATKSSISHILGNTPDDGRLKIAKTKIICTLGPKSREVPVLEKLLRAGMNVARFNFSHGTHEYHQYTLDSLRQAC
INTQTMCAVLLDTKGPEIRTGNLASGKPIQLKRGEEILITTDYSHLGDENMIAMSYQRLPVDVKPGNTILCSDGT
IALSVLECDAEKGVVKCRCENTAMLGEKKNVNLPGVIVDLPTITPKDRDDILNWGVPNKIDFIAASFVRKGSDLI
QIKQLLGEASKNIHIISKVENQEGLVNFDDILRESDGVMVARGDLGMEIPTEKIFLAQKMMIYKCNSAGKPVVTA
TQMLESMIKSPRPTRAEATDVANAVLDGTDAVMLSGETANGLYPELAVAVMSQICQEAEASLDYASIFKETMKSV
PLPMSPLESLASSAVRTANKVCASLIIVLTRGGTTARLVAKYRPCVPILSVAVPVMTTDSLTWTCSEESPAHHSL
VVRGLIPLLAEGSARSTDSESTEVILNAAIKYALRRRLCLVGDSIVALHRIGVGNVIKIMEVKDVKYYARMSTIH
R 
 
>Physcomitrella3 172921 
MATKTDIAHILGLDANEDDGHLKISKTKIVCTLGPKSREVHVLEKLLRAGMNVARFNFSHGTHEYHQYTLDSLRQ
AMANTQTMCAVLLDTKGPEIRTGSLAAGKPIQLKRNNEIWITTDYSHLGDENMIAMSYAKLAVDLEPGNTILCSD
GTITMTVLDCHPEKGMVKARCENTAMLGEKKNVNLPGIVVDLPTITQKDIDDIMQWGVPNKIDFIAASFVRKGSD
VVTIKKLLGEASDSIHVISKVENQEGLVNFDDILKETDGVMVARGDLGMEIPTEKIFLAQKMMIYKCNSAGKPVV
TATQMLESMIKSPRPTRAEATDVANAVLDGTDAVMLSGETANGSYPELAVAVMSQICQEAEAALDYASIFKEIMK
SVPLPMSPLESLASSAVRTANKVRASLIIVLTRGGSTARLVAKYRPCVPILSVAVPVMTTDGLEWTFSAPSPAHH
SLCCRGLIPLLAEGSAKATDSESTEEILNAAVKYALKRKLCLVSDSVVALHRIGVASVIKIIEVKDLASS 
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>Physcomitrella4 109480 
MQATQLLLEEPIRLASILEPSSPTAFSALTKIIGTLGPQSRDVETIEALLKAGMSVARFDFSWGNDAYHQETLEN
LKKAVRNTRRLCAVMLDTIGPELCVLNKEEHVIELQEGATVVLTADETRGASAEVLPLNYDGLASAVTKGDTIFL
GQYLFTGSETTSVWLEVVETQGKDVVCTVKNTATLTGSLFTAHMSQVRIELPTLSEADLKTMATWGVKNQIDFVS
LSYTRHPDDVRACREYLDKLGDLRQTQIFAKIENYEGLAHFDEILEEADGIILSRGNLGIDLPPEKVFLFQKVAL
QKCNAAGKASIVTRVVDSMVDSPRPTRAEATDVANAVLDGTDGIMLGAETLRGLYPVETITTIRKICAEAEKVFN
QAVYFKRTIKAVREPMQHLESIASSAVRAASKVRASVIVVFTSSGRCARLIAKYRPTMPVLCVVIPRLTTNHLKW
SFTGAFQARQCLAVRGLFPMLADPRHSSDSASTTNESILKVALDHGKAAGIVKAHDRIVVCQKVGDSSVVKIIEL
D 
 
>Physcomitrella5 159402 
MQATQLLLEEPIRLASILEPSSPTAFSALTKIIGTLGPQSRDVETIEALLKAGMSVARFDFSWGNDAYHQETLEN
LKKAVRNTRLLCAVMLDTIGPELCVLNKEEHVIELQEGATVVLTADETRGASAEVLPLNYDGLASAVTKGDTIFL
GQYLFTGSETTSVWLEVVETQGKDVVCTVKNTATLTGSLFTAHVSQVRIELPTLSEADLKTMATWGVKNQIDFVS
LSYTRHPDDVRACREYLDKLGDLRQTQIFAKIENYEGLAHFDEILEEADGIILSRGNLGIDLPPEKVFLFQKVAL
QKCNAAGKASIVTRVVDSMVDSPRPTRAEATDVANAVLDGTDGIMLGAETLRGLYPVETITTIRKICAEAEKVFN
QAVYFKRTIKAVREPMQHLESIASSAVRAASKVRASVIVVFTSSGRCARLIAKYRPTMPVLCVVIPRLTTNHLKW
SFTGAFQARQCLAVRGLFPMLADPRHSSDSASTTNESILKVALDHGKAAGIVKAHDRIVVCQKVGDSSVVKIIEL
D 
 
>Physcomitrella6 219237 
MQATQLLLEEPIRLASILEPSSPTAFSALTKIIGTLGPQSRDVETIEALLKAGMTVARFDFSWGDDAYHQETLEN
LKKAVKNTRRLCAVMLDTVGPELCVLNSDEGVIELVEGASVLLAADRTVKASATVLPLNYDGLASAVKKGDTIFV
GQYLFTGSETTSVWLEVVETKGKDVVCTVKNTATLAGNMFTAHVSQVRIDLPTLSEADLKTMATWGVKNQIDFVS
LSYTRHADDVRACREHLSKLGDLRQTQIFAKIENYEGLAHFDDILKEADGIILSRGNLGIDLPPEKVFLFQKVAL
QKCNAAGKASIVTRVVDSMVDSPRPTRAEATDVANAVLDGTDGIMLGAETLRGLYPEESISTVHKICAEAEKVFN
QAVYFKRTIKGVKEPMQHLESIASSAVRAATKVRASVIVVFTSSGRCARLIAKYRPTMPVLCVVIPRLTTNHLKW
SFTGAFQARQCLAVRGLFPMLADPRHSSDSASTTNESILKVALDHGKAAGIVKAHDRIVVCQKVGDSSVVKIIEL
D 
 
>Physcomitrella7 169342 
MAASTLAHCACHGSCVAAASDDAVVLDRFQGLRKPAFISSRRGSVSWRGATKPNLSWDGARVEVPVRATALRPGR
YVKEQGGAIVPISPEDGRINFLEDEVKVRSFEELPNESRGGMWVKPSFQRKTKIVCTIGPTSNTKEMIWKLAEAG
MNVARLNMSHGDHASHKKVIDLVREYNKEANANVIALMLDTKGPEVRSGDLPQPIMLKKGDPFTFTIKRGVGTDT
CVSVNYDDFVNDVESGDTLLIDGGMMSLEVKSKTHEEVLCEVVDGGELKSRRHLNVRGKSATLPSITEKDWEDIK
FGVENKVDFYALSFVKDAQVVHELKSFLKGKSADIHVIVKIESADSIPNLQSILDAADGAMVARGDLGAELPIEE
VPLLQGEIIRSCRAMGKPVIVATNMLESMITHPTPTRAEVSDIAIAVREGADAVMLSGETAHGKYPLKAVRVMHT
VAMRTEATMPEEEAPSNLGRAFKTHMSEMFAFHATLMSNTLGTSICVFTRSGFMALLLSHYRPAGTIFAFTNDKK
VQSRLALYHGVRTLHINFTNDAEETFVYALSILQKKGMVQDGEEVALVQSGRQPIWRSEYTHHIQVRKVRA 
 
>Physcomitrella8 108784 
MASMLINSSHFATRAVSGGEVAFLDRFQGLRKQSFGTTKSGLRVGRKGKGSSEAVRVAVLVRATSYRPGRYVKEK
GGSIIPVSPEDGRINFLEDEVKLRLFQGLPDESRVGMWVKPSFQRKTKIVCTIGPTSNTKEMIWKLAEAGMNVAR
LNMSHGDHASHKEVIDLVREFNKEAHANVIALMLDTKGPEVRSGDLPQPIMLKKGDPFTFTIKRGVGTDTCVSVN
YDDFVTDVEIGDTLLIDGGMMSLEVKGKTHEEVYCEVVDGGELKSRRHLNVRGKSATLPSITEKDWEDIKFGVEN
KVDFYALSFVKDAQVVHELKSFLKEKSADIHVIVKIESADSIPNLQSILDAADGAMVARGDLGAELPIEEVPLLQ
GEIIRSCRAMGKPVIVATNMLESMITHPTPTRAEVSDIAIAVREGADAIMLSGETAHGKYPLKAVRVMHTVAMRT
EATMPEEEAPANLGRAFKTHMSEMFAFHATLMSNTLGTSILVFTRTGFMALLLSHYRPVGTIFAFTNDKRVQSRL
ALYHGVRAIHIKFTNDAEETFNYALSILQKKGMVQDGEEVALVQSGKQPIWRSEYSHHIQVRKVRA 
 
>Physcomitrella9 128385 
MDVDSVTEAELKENGFRSTRRTKLVCTIGPASCAPEQLEALAMGGMNVARLNMCHGTREWHTQVIRNVRSLNSEK
GYSVAIMMDTEGSEIHMGDFNGAPSVKAEDGEEWIFTVRKLDSLPERTTVVNYDGFAEDVKIGDELLVDGGMVRF
EVIEKIGPDVKCKCTDPGLLLPRANLTFWREGRLVRERNAMLPTISSKDWIDIDFGIAEGVDFIAISFVKTSEVI
KHLKSYINARAPNGSIGVFAKIESSDSLKNLEDIIRVSDGAMVARGDLGAQIPLEQVPSVQQGIVNVCRELNKPV
IVASQLLESMIEYPTPTRAEVADVSEAVRQRADALMLSGESAMGLFPEKALSVLRTVSLRMEEWCRENKAHASDR
LPELSSALHDRISENICNSASQMANRLGVDAIFVYTRRGYMASLLSRSRPDCPIFAFTDTQAVRQRLNLQWGLIP
FRLDLSGDMESNLRRTFALLKARGMMKKGDLIVAVSDISTSDVMQSIQVRRIP 
 
>Physcomitrella10 148824 
MEVDAVTEAELKENGFRSTRRTKLVCTIGPATCAPEQLEALAMGGMNVARLNMCHGTRDWHKQVIRNVRSLNSEK
GYSVAIMMDTEGSEIHMGDFNGAPSVKAEDGQEWIFTVRTLESLPERTTTVNYDGFAEDVRVGDELLVDGGMVRF
EVIEKIGPDVKCKCTDPGLLLPRANLTMWREGRLVRDLNAMLPTISSKDWIDIDFGIAEGVDFIAVSFVKTSEVI
KHLKSYINARAPNDSIGVFAKIESSDSLKNVEDIIRVSDGAMVARGDLGAQIPLEQVPSVQQGIVNLCRELNKPV
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IVASQLLESMIEYPTPTRAEVADVSEAVRQRADALMLSGESAMGLFPEKALSVLRTVSLRMEEWCRENKQHASDR
LPELSSALNDRISESICSSAAQMANRLGADAIFVYTRRGYMASLLSRARPDCPIFAFTDTKSMRQRLNLQWGLIP
FRLDFSGDMESNLRRTFALLKARGMMKKGDLIVAVSDISTSDFMQSIQVRRIP 
 
>Physcomitrella11 198597 
MRPQVQVPQRKSGLVYAKAEAVLGLEENKDGAVSVNGASPANPGVEGAQSQSMEIDLVTEAELKENGFRSTRRTK
LICTIGPATCAPEQLEALAIGGMNVARLNMCHGTREWHTEVICNVRRLNSEKGYSVAIMMDTEGSEIHMGDFNGA
PSVKAEDGEEWIFTVRKFGTLPEFTTIVNYDGFAEDVKVGDELVVDGGMVRFEVIEKVGPDVKCKCTDPGLLLPR
ANLTFWREGRLVRERNAMLPTISSKDWIDIDFGIAEGVDFIAISFVKTSEVIKHLKSYIQARSPNGSIGVFAKIE
SSDSLKNLEDIIRVSDGAMVARGDLGAQIPLEQVPSVQQAVVNLCRELNKPVIVASQLLESMIEFPTPTRAEVAD
VSEAVRQRADALMLSGESAMGLFPEKALSVLRTVSLRMESWCRENKQHASDRLPELSPALDDRISENICNSASQM
ANRLGVDAIFVYTRRGYMASLLSRCRPDCPIFAFTDTKMVRQRLNLQWGLIPFRLDFSGDMESNLRRTFALLKAR
GMMKKGDLVVAVSDISEADMLQSIQVRRIP 
 
>Physcomitrella12 147118 
MNLFLGCGRHYYASERNLLHYMGFRSLDVANLQEGLASSGLSGLEGCEAHTLASLNTLGTILFSLLTNSQNNCSW
TSATDVVLNGTEHISYEAGNFMLSKHAEALLGSSPPERNTVIMVTLPSEAAEDDKLIRHLLLSGMNVARINCAHD
SPEVWKKMVQKVRFFAELLEMPCRVSFDLTRPKLRTGPMQPGPSVLKIKPTKDSLGHVVAPACVWIAEEGVRPSG
QRIPDVCVPIIPSPGWTKKIQSGDAIKFKDARGRSRELRVMEKGSDPSRAGIFAECRAVSYIEPGCALTVLGYDG
QRLNLNVGQLPEVEQAILLRPGDKLLLKRDHVLGSPAQVDKAGKVVVPASVTCTLDKVFDVAKLGQPVKFDDGKI
GGVIGSVSPSEICVTITEAGGHKGRKLKGEKAINFPESDLSLNGLTVKDAEDLDFVVANADMLALSFVNGPADVR
ALQDELARRGADEIGIVVKIETELGFQSLPSILLQTMVTMNPVGVMVARGDMAVECGWQRLAEIQDQILLLCEAA
HVPTIWATQVLEELAKSGLPSRAEITDAASGSRAECVMLNKGPYILQAVASLDDILRREASRRRKNRWRMHPLQN
LGNLDM 
 
>poplar1 fgenesh4_pm.C_LG_I000007 
MRPKTKIVCTLGPASRSVPMIEKLLRAGMNVARFNFSHGSHEYHQETLDNLKAAMVNTGILCAVMLDTKGPEIRT
GFLKDGKPIQLKLGQEITISTDYSLKGDENMICMSYKKLAVDVKPGMVILCADGTISFTALSCDTKAGLVRCRCE
NSATLGERKNVNLPGVIVDLPTLTEKDKEDILAWGVPNKIDMIALSFVRKGSDLVEVRKLLGEHSKNILLMSKVE
NQEGVANFDDILANSDAFMVARGDLGMEIPIEKIFLAQKVMIYKCNIQGKPVVTATQMLESMIKSPRPTRAEATD
VANAVLDGSDCVMLSGETAAGAYPELAVRTMAKICIEAENTLDYGDVFKRTMEHSPVPMSPLESLASSAVRTANS
VKASLILVLTRGGSTAKLVAKYRPGIPILSVVVPEIQTDSFDWSCSDEAPARHSLIFRGLVPVLYAGSAKASNAE
TTEEALDFSLQHAKGKGLCRTGDPVVALHRVGTASVIKIITVK 
 
>poplar2 estExt_fgenesh4_pg.C_LG_III1798 
MEKRPNTKIVCTLGPASRSVPVIEKLLKAGMNVARFNFSHGSHDYHQETLDNLMAAMVNTGILCAVMLDTKGPEI
RTGFLKDGKPIQLNQGQEITISTDYSLKGDENMICMSYKKLAEDVQPGMVILCADGTLSFTVLSCDTEAGLVRCR
CENSAVLGERKNVNLPGVIVDLPTLTEKDKEDILAWGVPNKIDMIALSFVRKGSDLVEVRKLLGKHAKNILLMSK
VENQEGVANFDDILANSDAFMVARGDLGMEIPIEKIFLAQKVMIYKCNIQGKPVVTATQMLESMIKAPRPTRAEA
TDVANAVLDGTDCVMLSGETAAGAYPELAVQTMAKICVEAESTLDYGDVFKRTTKHSPVPMSPLESLASSAVRTA
NSVKASLILVLTRGGSTAKLVAKYRPGMPILSVVVPEIQTDSFDWSCSDEAPARHSLIFRGLVPVLYAGSAKASH
AETTEEALDFALQHAKGKGLCRTGDPVVALHRVGTASVIKIINVK 
 
>poplar3 eugene3.00080009 
MANIDIEGLLKEHQDDEEGRVPRTKIVCTLGPSSRSVPMLEKLLRAGMNVARFNFSHGTHEYHQETLNNLRIAMQ
NTNILAAVMLDTKGPEIRTGFLKDGNPIQLKEGQEITITTDYSIKGDTDMISMSYKKLPVDIKPRNTILCADGTI
TLTVLSCDPKAGTVRCRCENTAMLGERKNVNLPGVVVDLPTLTDKDKEDILGWGVPNNIDMIALSFVRKGSDLVN
VRKVLGPHAKHIQLMSKVENQEGVVNFDEILRETDSFMVARGDLGMEIPVEKIFLAQKMMIYKCNIVGKPVVTAT
QMLESMIKSPRPTRAEATDVANAVLDGTDCVMLSGESAAGAYPELAVKTMRRICIEAESSLDYAAIFKEMIRSTP
LPMSPLESLASSAVRTANKARAKLIVVLTRGGTTAKLVAKYRPAVPILSVVVPVLTTDSFDWTCSDETPARHSLI
YRGLIPLLAEGSAKATDAESTEVILEAALKSATKRGLCKPGDAVVALHRIGAASVIKICLVK 
 
>poplar4 grail3.0106001101 
MANIDIEGLLKEHLDDEEGRVPKTKIVCTLGPASRSVPMLEKLLRAGMNVARFNFSHGTHEYHQETLNNLRIAMQ
NTNILSAVMLDTKGPEIRTGFLKDGKPIQLKEGQEITITTDYSIKGDTDTISMSYKKLPVDVKPGNTILCADGTI
TLTVLSCDPQAGTVRCRCENTAVLGERKNVNLPGVVVDLPTLTEKDEEDILEWGVPNNIDMIALSFVRKGSDLVH
VRKVLGPHAKHIQLMSKVENQEGVINFDEILRETDSFMVARGDLGMEIPVEKIFLAQKMMIYKCNLVGKPVVTAT
QMLESMIKSPRPTRAEATDVANAVLDGTDCVMLSGESAAGAYPELAVKIMRRICIEAESSLDYGAIFKDMIRSIP
LPMSPLESLASSAVRTANKAKAKLIVVLTRGGTTAKLVAKYRPAVPILSVVVPVLTTDSFDWACSDETPARHSLI
YRGLIPLLAEGSAKATDAESTEVILEAALKSATARGLCKPGDAVVALHRIGAASVIKICIVK 
 
>poplar5 fgenesh4_pm.C_LG_XIII000262 
MVGEDTRNRKTKIVCTLGPQSRSVEMTERLLRAGMNVARFNFSHGTHAYHQETLDNLGTAMNNTGILCAVMLDTK
GPEIRTGFLKDGKPVQLKQGQEILISTDYSLKGDENMICMSYKKLAEDVQPGSVILCSDGTISLTVLACDKEAGL
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IRCRCENSAVLGEKKNVNLPGVVVDLPTLTEKDKEDILKWGVPNKIDIIALSFVRKGSDLTEVRKLLGDDGKNIL
LMSKVENQEGVANFDDILANSDAFMVARGDLGMEIPIEKIFLAQKVMIHKANIQGKPVVTATQMLESMIKSPRPT
RAEATDVANAVLDGTDCVMLSGETAAGAYPELAVQTMSRICMEAENFIDYGHLFKAIMVTAPMPMTPLESMASSA
VRTANTIKAAFILVLTKGGTTAKLVSKYRPSMPILSMIVPEIRTDFFEWSCSDEAPARHSLIYRGLMPVLSSVSG
KVYHSESTEETIEQAFHYAKIKGLCKPGDSVVALHKIGAASVIKILQVQQ 
 
>poplar6 fgenesh4_pg.C_LG_XIX000384 
MVGEDKRTRKTKIVCTLGPQSRSVEMIERLLRAGMNVARFNFSHGTHAYHQETLDNLRTAMNNTGILCAVMLDTK
GPEIRTGFLKDGKPVQLKQGMEILITTDYSLKGDENMICMSYMKLAEDVQPGSVILCSDGTISLTVLACDKDSGL
VRCRCENSAVLGEKKNVNLPGVVVDLPTLTEKDKEDILKWGVPNKIDMIALSFVRKGSDLVEVRKLLGNDGKNIL
LMSKVENQEGVANFDDILANSDAFMVARGDLGMEIPIEKIFLAQKVMINKANIKGKPVVTATQMLESMIKSPRPT
RAEATDVANAVLDGTDCVMLSGETAAGAYPELTVQTMSRICMEAENFIDYGHLFKTIMATAPMPMTPLESMASSA
VKTANTIKAAFILVLTKGGTTAKLVSKYRPSMPILSMIVPEIRTDSFEGSCSDEAPARHSLIYRGLMPVMTSISG
KVYHSESAEETIEMAFQYAKMKGLCKPGDSVVALHKIGTASVIKILRVQ 
 
 
>poplar7 estExt_fgenesh4_pm.C_LG_VIII0091 
MNPHLNLEENMKLASVLEPSKPSFFPAMTKIVGTLGPKSRSVEIISNCLKAGMSVARFDFSWGDTDYHQETLDNL
KIAVKSTKKLCGVMLDTVGPELQVINKKENPISLQEDSFVVLTPDLDKEATSCLLPINFTGLSSAVKKGDTIFIG
QYLFTGNETTSVWLEVTEVNGEDVVCLVKNSATLSGLLYTLHVSQIHINLPTLTDKDKEVISSWGVRNNIDILSL
SYTRHAEDVRHAREFLSKLGDLSQTQIFAKIENVEGLAHFDEILQEADGVILSRGNLGIDLPPEKVFLFQKTAVF
KCNMAGKPAVVTRVVDSMTENLRPTRAEATDVANAVLDGSDAILLGAETLRGLYPVETISTVGRICAEAEKVFNY
DLYYKRAVKYAGDSMSHLESITSTAVRAAIKVKASVILCFTSTGRAARFIAKYKPTTPVISVVIPRLKTNQLRWT
FTGAFEARQSLIVRGIFPMLADARHQAESSNSTNESVLKVALDHGKAHGFIKPHDRVVVCQKLGDAYVVKILELE
D 
 
>poplar8 gw1.XII.1350.1 
SVVEKLKAVYLHVLASEQWNASQLKLCHRNYLDSATNLIHYLALRCLDIQQLKEDLTLLGLMNLETINLHVLSSL
NASIRLLEALKSNSLNPNDSVSEGIFTEKRLDPQNDGKFTIQAMRKKASSNSEFLLGRLQDGRTTHIMVTVGQEA
TENETFITDLIKAGTSIIRINCAHGNPSIWSEIIKRVKESSQMLEKPCRILMDLAGPKLRTGKLKSGPSVVKISP
KKNASGNVVFPAQVWLSHREAGTPPTHLSPDAVLFVDDQQFLSELEIGDTIRFSDARGKKRLLRISKKIHVFSGT
GCVAECTRTAYVQSGTELHLKGKKRRSQLGKVVDVPAIEPYIRLRVGDLLVISRCSSSELDEMHVSMSGTHKITC
SSGYLFDSVTPGEPIAFDDGKIWGVIKGTDISEIIVSITHASPKGSKLGSDKSINIPESNIRFEGLTSKDLMDLE
FVAAHADIVGVSFVRDIHDIVVLRQELEKRKLQNLGVILKIETKSGFENLPLMLLEAMKSSNPLGVMIARGDLAV
ECGWEMLADMQEEIISLCGAAHIPVVWATQVLESLVKSGVPTRAEITDAAHGRRVKCVMLNKGKHIVKAVSTLDN
ILHSKSAERKVD 
 
>poplar9 estExt_fgenesh4_pm.C_LG_X0935 
MNPHLNLEENMRLASVLEPSKPSFFPARTKIVGTLGPQSRTVEIITNCLKAGMSVAQFDFSWGDTEYHQETLDNL
KAAVKSTKKLCGVMLDTVGPELQVINKTERPISLQEDSFVVLTPDQDKEATSSLLPINFTGLSSAVKTGDTIFIG
QYLFTGSETTSVWLEVTEVNDEDVVCLVKNSTTLSGPLYTLHVSQIHIDLPTLTDKDKEVISTWGVRNNIDILSL
SYTRHAEDVRHAREFLSKLGDLYQTQIFAKIENVEGLAHFDEILEEADGIILSRGNLGIDLPPEKVFMFQKTAVF
KCNMAGKPAVVTRVVDSMTENLRPTRAEATDVANAVLDGSDAILLGAETLRGLYPVETISTVGKICAEAEKVFNY
DLYYKRTVKYAGDAMSHLESITSTAVRAAIKVKASVILCFTSTGRAARLIAKYKPITPVISVVIPRVKTDQLRWT
FTGAFEARQSLIVRGVFPMLADPRHQAESTNATNESVLKVALDHGKAAGFIKPHDRVVVCQKLGDSYVVKILELE
D 
 
>poplar10 eugene3.00120107 
MAQVVATTRSIHSSILSSPSSGSLQDRVDKLLKPSTLSSKFLSSHDKKKIISSVSSHRNTHIVAAAVKRSAEPEV
IPVSPEDVPKREEQFVQLEQLGDTTAAVGMWTKPTVRRKTKIVCTIGPSTNTKEMIWKLAEAGMNVARMNMSHGD
HASHQKVIDLVKEYNAQAKDNVIAIMLDTKGPEVRSGDLPQPIMLSPGQEFTFTIRRGVGTSDCVSVNYDDFVSD
VEAGDMLLVDGGMMSLLVKSKTEDSVKCEVVDGGELKSRRHLNVRGKSATLPSITDKDWDDIKFGVENKVDFYAV
SFVKDAQVVHELKNYLQSCGADIHVIVKIESADSIPNLHSIITASDGAMVARGDLGAELPIEEVPLLQEEIIRLC
RSMGKAVIVATNMLESMIVHPTPTRAEVSDIAIAVREGADAVMLSGETAHGKFPLKAVKVMHTVSLRTEATIAGG
EMPSNLGQAFKNHTSEMFAYHATMMSNTLGTSIVVFTRTGFMSILLSHYRPSGTVFAFTNEKRIQQRLALYQGVC
PIYMQFSDDAEETFANALSVLKNQGMVKEGEEVALVQSGRQPIWRFQSTHNIQVRKV 
 
>poplar11 gw1.IX.2629.1 
DVVAERELREKGFLGMRKTKLVCTIGPACCSLEDLERLAMRGMNVARLNMCHNTREWHRDVIRKIKKLNEEKGFS
VSVMIDTEGSLIHVVDHGVPSSLKAEEGSVWVFTAQKFEGSRPFTVQANYQGFSEGIMVGDELVIDGGMARFEVV
EKMGNDLHCKCTDPGLFLPRAKLSFWRDGKLSYHGLPTLSPKDWEDVDFGISEGVDFIAMSFVNDADSVKDLKNY
LFAKTSKSIRVLAKIETLESLQKLEEIVEASDGIMVARGDLGVEVPLEQIPTVQEDITRLCRQMNKPVIIASQLL
ESMVEYPTPTRAEVADVSEAVRQYADALMLSGESAIGLHGQKALSVLQMASSRMELWSREENRQSALHNCQLGGS
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LSDCIAEEICSCAVQMANNLGVDAIFVYTKHGEMASLLSRNRPYPPIFAFTSDSDARMALNLQWGVIPLLVDLAD
DMEANISKTIDLMRANGMVKEGEAVLVVSDL 
 
>poplar12 eugene3.00280289 
MHSNHLLLEEPIRMASILEPSKSSFFPAMTKIVGTLGPKSRSVEVISGCLKAGMSVARFDFSWGNPEYHQGTLEN
LKAAVKTTKKLCAVMLDTVGPELQVVNKSGNPISLLADGFVILTPDQEQEASSKVLPINFDGLSKAVKHGDTIFV
GQYLFTGSETTSVWLEVSEVKGNDVVCVIKNSATLAGSLFTLHASQIRIELPTLSDKDKEVISTWGVQNKIDFLS
LSYTRHAEDVRNAREYLSKLGDLYQTQIFAKIENIEGLTHFDEILQEADGIILSRGNLGIDLPPEKVFLFQKAAL
YKCNMAGKPAVVTRVVDSMTDNLRPTRAEATDVANAVLDGSDAILLGAETLRGLYPIETISTVGKICAEAEKVFN
QDLYFKKTVKYVGEPMTHLESIASSAVRAAIKVKSSVIICFTSSGRAARLIAKYRPTMPVLSVVIPRLKTNQLKW
SFSGAFEARQSLIVRGLFPMLADPRHPAESTSATNESILKVALDHGKASGVIKSHDRVVICQKVGDASVVKIIEL
ED 
 
>poplar13 gw1.29.22.1 
LSSSSKLSDVFMLESRLRKRCFFQNPNFTVRSMKVREQNQTANLVSSNELLTNNQTLVKEKTDPISRRKTKIVCT
IGPSTSSREMIWKLAEAGMNVARLNMSHGDHASHKITIDLVKEYNAQSDDNVIAIMLDTKGPEVRSGDVPQPIIL
EEGREFNFTIKRGVSSEDTVSVNYDDFINDVEVGDMILVDGGMMSLAVKSKTNDLVKCVVVDGGELKSRRHLNVR
GKSATLPSITDKDWEDIKFGVDNQVDFYAVSFVKDAEVVHELKDYLKSCNADIHVIVKIESADSIPNLHSIISAS
DGAMVARGDLGAELPIEEVPLLQEDIIRRCHSMQKPVIVATNMLESMIDHPTPTRAEVSDIAIAVREGADAVMLS
GETAHGKYPLKAVKVMHTVALRTESSLPVNTTAPTHNVYQSHMGEMFAFHATIMANTLNTPIIVFTRTGSMAIHL
SHFRPSSTIFAFTNEERIKQRLVLYQGVKPIYMQFSDDAEETFSRALKLLLNKGQLMEGQHVTLVQSGAQPIWRR
KSTHHIQVCKVQS 
 
>poplar14 eugene3.01180041 
MATINNMSTRMCRDHRILSSSGNLSDVFVLESRFRKRCFFQNSKFTVRSMKANEQNQTRKLASSNGPLTASEKVS
SPFELLTNNQTLGKENINPIARRKTKIVCTIGPSTSSREMIWKLAETGMNVARLNMSHGDHSSHKKTIDLVKEYN
AQSDDNVIAIMLDTKGPEVRSGDVPQPIILKEGQEFNFTIKRGVSTEDTVSVNYDDFINDVEAGDMLLVDGGMMS
LSVKSKTKDAVKCVVVDGGELKSRRHLNVRGKSATLPSITDKDWEDIKFGVDNQVDFYAVSFVKDAKVVHELKDY
LTSCNADIHVIVKIESADSIPNLQSIISASDGAMVARGDLGAELPIEDVPLLQEDIIRRCHNMQKPVTVATNMLE
SMIDHPTPTRAEVSDIAIAVREGADAVMLSGETAHGKYPLKAVKVMHTVALRTESSLPFNSTAPTHNVYKSHMGE
MFAFHATIMANTLNTPIIVFTRTGSMAILLSHYRPASTIFAFTNEERIKQRLALYQGAMPIYMQFSDDAEETFAR
ALKLLLSKGLLMEGQNVTLVQSGAQPIWRRESTHHIQVRKVQA 
 
>poplar15 estExt_fgenesh4_pm.C_LG_VIII0682 
MSQSLHFFTPSNLTFSKQSLPKPSCNRRFPVTTLSPKLISIKASTSADPNSSTTPPQVLISDNGTGAGEILSSTP
QDYDTPPSQSFLSDSSSIDVDAATEVELKENGFRSTRRTKLVCTIGPATCGFEELQALAVGGMNVARINMCHGTR
EWHKRVIERVRRLNEEKGFAVAIMMDTEGSEIHMGDLGGASSAKAEDGEIWTFSVRAFDLPRPERTINVNYDGFA
EDVKVGDELLVDGGMVRFEVIEKIGPDVKCRCTDPGLMLPRANLTFWRDGSLVRERNAMLPTISSKDWLDIDFGI
AEGVDFIAISFVKSAEVINHLKSYIAARSRDSDIAVIAKIESIDSLRNLEEIIQASDGAMVARGDLGAQIPLEQV
PSAQQKIVQICRQLNKPVIVASQLLESMIEYPTPTRAEVADVSEAVRQRADALMLSGESAMGQYPDKALAVLRSV
SVRIEKWWREEKRYEAMELPAVGSSFSDSISEEICSSAAKMANNLGVDALFVYTKTGHMASLLSRCRPDCPIFAF
TSTKSVRRRLNLQWGLIPFRVSFSDDMESNLNKTFSLLKARGMIKSGDLVIAVSDMLQSIQVMNVP 
 
>poplar16 estExt_fgenesh4_pg.C_LG_X0733 
MSRSLHIFTPSNLTFPKQPYPKPSSNRRFPATTFSPKLISIKASTSSDPNSSTSPQVLISNNGTGASGILSSTPQ
DYDTPPSQSIISDSSSIEVDAVTEVELKENGFRSTRRTKLVCTIGPATCGFEELEALAVGGMNVARINMCHGTRE
WHRRVIERVRRLNEEKGFAVAIMMDTEGSEIHMGDLGGASSAKAEDGEIWTFSVRAFDSHRPERTVNVNYDGFAE
DVKVGDELLVDGGMVRFEVMEKIGPDVKCRCTDPGLMLPRANVTFWRDGSLVRERNAMLPTISSKDWLDIDFGIS
EGVDFIAISFVKSAEVITHLKSYIAARSRDSDIAVIAKIESIDSLKNLEEIIQASDGAMVARGDLGAQIPLEQVP
SAQQNIVQICRQLNKPVIVASQLLESMIEYPTPTRAEVADVSEAVRQRADALMLSGESAMGQYPEKALAVLRSVS
VRIEKWWREEKCHEAMELPVVGSSFSDSISEEICISAAKMANNLGVDALFVYTKTGHMASLLSRCRPDCPIFAFT
STTSVRRRLNLQWGLIPFRLSFSDDMEGNLNKTFSLLKARGMIKSGDLVIAVSDILQSIQVLIVP 
 
>poplar17 gw1.I.4193.1 
DVVAERELREKGFLGVRKTKLVCTIGPACCSLEDLERLAMGGMNVARLNMCHNTREWHRDVIRKVKKLNEEKGFF
VSVMIDTEGSLIHVVDHGAPSSIKAEEGSVWVFTATKFEGSRPFTVQANYEGFSEGIMVGDELVIDGGMAKFEVV
ERMGNDLRCKCTDPGLFLPRAKLSFWRDGKLSYHGLPTLSIKDWADVDFGVSEGVDFIALSFVNDANSVKNLKNY
LSAKSSKSIRVLAKIETLESLQKLEEIVEASDGIMVARGDLGVEVPLELIPTVQEDVTRLCRQLNKPVIIASQLL
ESMVECPTPTRAEVADVSEAVRQYADALMLSGESAIGLHGQKALSVLQMVSSRMELWSHEENRQGALHNSQLGDT
LSDCIAEEICNCAVQMANNLGVDAIFVYTKHGEMASLLSRNRPYPPIFAFTSDNNARMALNLQWGVIPLLVDLSD
DMEANISKTIDLIRTKGMIKEGDAVLLVSDL 
 
>potatoPKCYT1 S53332 
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MANIDIAGIMKDLPNDGRIPKTKIVCTLGPSSRTVPMLEKLLRAGMNVARFNFSHGTHEYHQETLDNLKIAMQNT
QILCAVMLDTKGPEIRTGFLTDGKPIQLKEGQEITVSTDYTIKGNEEMISMSYKKLVMDLKPGNTILCADGTITL
TVLSCDPPSGTVRCRCENTATLGERKNVNLPGVVVDLPTLTEKDKEDILEWGVPNNIDMIALSFVRKGSDLVNVR
KVLGPHAKRIQLMSKVENQEGVINFDEILRETDSFMVARGDLGMEIPVEKIFLAQKMMIYKCNLAGKAVVTATQM
LESMIKSPAPTRAEATDVANAVLDGTDCVMLSGESAAGAYPELAVKIMSRICIEAESSLDNEAIFKEMIRCTPLP
MSPLESLASSAVRTANKARAKLIVVLTRGGSTAKLVAKYRPAVPILSVVVPVLTTDSFDWSISDETPARHSLVYR
GLIPLLGEGSAKATDSESTEVILEAALKSAVTRGLCKPGDAVVALHRIGSASVIKICVVK 
 
>potatoPKCYT2 TC134535 
MAIENSNNVKRPKTKIVCTLGPASRSVPMVEKLLRAGMNVARFNFSHGSHDYHQETIDNLRQAMENTGILCAVML
DTKGPEIRTGFLKDGKPVQLKQGQEITVSTDYSIKGDESTICMSYKKLAEDVKPQSVILCADGTITFTVLSCDKE
KGLVRCRCENTAVLGERKNVNLPGVIVDLPTLTDKDKDDILNWGVPNHIDMIALSFVRKGSDLVEVRKLLGEHAK
NILLMSKVENQEGVANFDDILANSDAFMVARGDLGMEIPIEKIFLAQKVMIYKCNIQGKPVVTATQMLESMIKSP
RPTRAEATDVANAVLDGTDCVMLSGETAAGAYPDLAVGTMARICIEAESTIDYPDVFKRIMANAPVPMSPLESLA
SSAVRTANSAKAALILVLTRGGSTAKLVAKYRPGMPILSVVVPEIKTDSFDWTCSDESPARHSLIFRGLVPVLHA
GSARASHEESTEEALYFALQHAKTKGLCKEGDSVVALHRVGTASVIKIVTVK 
 
>potatoPKCYT3 TC141201 
MHSNHLLLEEPIRMASILEPSKPNFFPAMTKIVGTLGPKSRSVEAISACLKAGMSVARFDFSWGDSEYHQETLEN
LKASIKATKKLCAVMLDTVGAELQVVNKRETTISLTEDAIVTLTPHQGQEASNEVLPINFGGLAKAVKKGDTIFV
GQYLFTGSETTSVWLEVDQVNGDDVICVVKNSATLAGSMFTLHASQVHIDMPTLTDKDKEVISTWGVQNKIDFIS
LSYTRHAEDVREAREFLSKLGDLSQTQIFAKIENVEGLTHFDEILKEADGIILSRGNLGIDLPPEKVFLFQKAAV
HKCNMAGKPAVVTRVVDSMTDNLRPTRAEATDVANAVLDGTDAILLGAETLRGLYPVETISTVGKICAEAGKVFN
QDLYFKKTVKFVGEPMTHLEAIASSAVRAAIKVKASVIICFTSSGRAARLIAKYRPTMPVLSVVIPRLKTNQLKW
SFTGAFEARQSLIVRGLFPMLADPRHPAESNNATNESVLKVALDHGKASGVIKSHDRVVVCQKVGDASVVKIIEL
ED 
 
>potatoPKCYT4 TC118783 
MHSNHLLLEEPIRMASILEPSKAGFFPAMTKIVGTLGAKSRSVEVLSACLKAGMSVARFDFSLGDTKYHQETLEN
LKSAIKTTKKLCSVMLDTAGPELTVLNKSEKPISLEADATITLTPDEGQEASSEVFPINFDGLSKAVKKGDTIFI
GQYLFTGSETTSVWLEVDQVKGDDVVCIVKNSATLTGSLFTLHAAQIHIDLPTLSDKDKKVISTWGVQNKIDFLS
LSFTRHAKDVREAREFLCKLGDLSQTLIFAKIEN 
 
>potatoPKCYT5 TC135950 
MHSTNLLLEEPIRMASILEPSKPTFFPAMTKIVGTLGPKSRSVEIISSCLESGMSVARFDFSWGDTEFHQETLEN
LRAAVKKSKKLCAVMLDTGGPELQVVNKSEHPISLQADALVVLTPDQDKEATPNLLPINFSGLSKSVKKGDTIFI
GQYLFTGSETTSVWLEVTEVKGEDVVCLIKNSATLAGPLYTLHVSQIRIELPTLTDKDKKVISSWAVRNKIDILS
LSYTRNAEDVRHAREFLSKLGDLNQTQIFAKIENVEGMGNFDEILGEADGIILSRGNLGIDLPPEKVFLFQKAAV
HRCNMAGKPAVVTRVVDSMTDNLRPTRAEATDVANAVLDGTDAILLGAETLRGLYPVETISIVGKICAEAEKVYN
QDVYFKRAVKCVGEPMTHLESIASSAVRAAIKVKASVIICFTSSGRAARLIAKYRPPMPVLSVVIPRLKTNQLRW
TFSGAFQARQSLIVRGIFPILADPRHPAESTNATDESILKVALDHGKTAGVIKPHDRVVVFQKVGDSSVVKIIEL
EN 
 
>potatoPKPα1 TC135043 
MSHAINFFVSSSSHSPATFTISRPSVFVSTGSLRVPVKKSLRSLVVKASAASDLDESQSSPVLVSENGSGGVLSS
VTKEYGRNNAVAPSADSSSIEVDTVTEAELKENGFRSTRRTKLICTIGPATCGFEQLEALAVEGMNVARINMCHG
TRDWHRMVIERVRRLNEEKGFAVAIMMDTEGSEIHMGDLGGASSAKAEDGEIWNFTVRAFDPPLPERTITVNYDG
FAEDVEVGDDLLVDGGMVRFEVIEKIGPDVKCRCTDPGLLLPRANLTFWRDGKLVRERNAMLPTISSKDWLDIDF
GIAEGVDFIAVSFVKSAEVIKHLKSYIKARARDGDIAVIAKIESIDSLRNLEEIIQASDGAMVARGDLGAQIPLE
QVPSEQQKIVQLCRQLNRPVIVASQLLESMIEYPIPTRAEVADVSEAVRQRGDALMLSGESAMGQFPEKALTVLR
TVSLRIERRWREQKRREVIELPSIASSFSDSISEEICNSAAKMANNLEVDALFVYTKNGHMASLLSRCRPDCPIF
AFTTATSVRRRLNLQWGLMPFRLNYSDDMESNLNKTFSLLKARGMIKSGDLIIAVSDMLQSIQVMNVP 
 
>potatoPKPα2 TC159621 
MAVVGDLALMGTKIKLIGKLEKRVFGVPLSSSPRFSFSQTRNLDVSKSRTAVRAVLQVEKIQSSGELKDGSLGFD
VVSERELKENGFLGLRKTKLVCTIGPACSIDELEKLAIAGMNVARLNMCHNSREWHQDVIRKIKKLNQEKGYCVS
VMIDTEGNQIQVDLGSSSSVKAEEASIWYFTTEKFEGSRPFTIQANYEGFSEGVNSGDEIVIDGGMATFEVIEKV
GNGLRCKCTDPGLLLPRAKLSFWRDGKLLGRDYDLPTLSTKDWSDIVFGISENIDFIAVSFVKDAEAIMHLRDYL
TTTSSKAIKVLAKIESLESLRRLEEIVEASDGIMIARGDLGVEIPLEQIPSVQKDITYVCRQLNKPVIVASQLLE
SMVEYPTPTRAEVADVSEAVRQYADALMLSGESAIGSYGMKALSVLRTTSTRMEQSCREENRQTLLHQRKLGASL
PDQIAEQICNCAVEMADNLGVDAIFVYTKHGKMASLLSRNRPNPPIFALTNDNSTQMALNLQWGVTPLLTDLSDD
MEGNVKKTVELIKAKGMIKKDDAILVVSDIIPISTAQTIFQSIQVMTIT 
 
>potatoPKPβ1 TC149988 
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MAQVVATRSIQSSFSSPSHGSLQSQVEKLKPPSFASKVLGRNERSNSCRAIRVNMPQIIARRSTRAEPQVLPVSP
EDVPKSEEQEKYLQAIQQLGDTSVGMWSKPTVRRKTKIVCTIGPSTNTREMIWKLAEAGMNVARMNMSHGDHASH
QKVIDLVKEYNAQSKDNVIAIMLDTKGPEVRSGDLPQPIMLKPGQEFTFTIQRGVGTADCVSVNYDDFVNDVEVG
DMLLVDGGMMSLQVKSKTEESVKCEVIDGGELKSRRHLNVRGKSATLPSITEKDWDDIKFGVDNNIDFYAVSFVK
DAAVVHELKNYLKSCGADIHVIVKIESADSIPNLHSIITASDGAMVARGDLGAELPIEEVPLLQEEIINICRSMG
KAVIVATNMLESMIVHPTPTRAEVSDIAIAVREGADAVMLSGETAHGKFPLKAVKVMHTVSLRTEATIVGGETPA
NLGQAFKNHMSEMFAFHATMMSNTLGTSIVVFTRTGFMAILLSHYRPSGTIFAFTNDKKVQQRLASYQGVCPIYM
EFLDCAEETFTSALSLLQKQGMVKEGEQVALVQSGSQPIWRLQSTHNIQVRKVTD 
 
>potatoPKPβ2 TC134739 
MATLNLHTGGLHAALKSDAAAKSAASLDRLSSAKNIGDLFFSDLRFHRKRVNGLSQIVAVKSPDHIRGANNNVHA
SYDDDNSNFNVPLTSSSSPYSLGKESVYLNSPRKTKIVCTIGPSTSSKEMIWKLAEAGMNVARMNMSHGDHASHQ
KTIDLVKEYNAQFENKVIAIMLDTKGPEVRSGDVPQPILLKEGQEFNFTIKRGVSTEDTVSVNYDDFINDVESGD
TLLVDGGMMSLVVKSKTSDVVKCEVIDGGELKSRRHLNVRGKSATLPSITENDWDDIKYGVDNQVDFYAVSFVKD
AKVVHELKDYLKSCNADIHVIVKIESADSIPNLHSIISASDGAMVARGDLGAELPIEEVPLLQEDIIRRCQSMQK
PVIVATNMLESMIDHPTPTRAEVSDISIAVREGADAVMLSGGTAHGKYPLKAVHVMHVVALRTESSLQNSTSFPS
QSVAHKGHMGEMFAFHSSTMADTLSTPLIVFTRTGSMAIILSHNRPSSTIFAFTNNERVKQRLALFHGVVPIYME
FSEDAEETFSRAIKLLVNKSSVKDGQYVTFVQSGAQPIWGRHSTPHIQVRKVQS 
 
>rice1 LOC_Os03g46910 
MATSAAAAASTLPYLVAAASSSAAARRRGAHRIRASSAAAEVEGAMDVVSEAELREKGFMGLRKTKLVCTVGPAC
VGALPALARGGMGVARVNLCHGGRGWHRAVMREVRRLNEEEGFCVSLMVDTEGSQLLVADHGGAASVKAEDGSEW
LFTSKRTDESHPFTMHVNFDKFSEDILVGDELVIDGGMATFEVIEKVGNDLRCKCTDPGLLLPRAKLSFWRNGKL
VERNFGLPTLSAKDWADIEFGIAEGVDCIALSFVKDANDIKYLKTYLSRKSLEHIKIFAKVESLESLKNLKDIIE
ASDGVMVARGDLGVQIPLEQIPAIQEAIVDLCRRLNKPVIVASQLLESMVEYPTPTRAEVADVSEAVRQYADAVM
LSAESAIGAYPQKALAVLRAASERMESWSREENMQKLLPQHQLAIALPDRISEQICTSAAEMANNLAVDAIFVY 
TKYGHMASLLSRNRPNPPIFAFTDNANSRKSMNLYWGVIPLQLPLSNNMEDNFNQTIKLMKSKGSVKSGDTVLVV
ADSDLNRPRAATSVFQSIQVRIVD 
 
>rice2 LOC_Os10g42100 
MAAAAAEIVGSAAARMAAPAVRPAPPAAAAAAAPPQPRRAVAARSLRTSTSDRVAADLALGSNGSLSAQNIAENT
ADATSQVVSANSRRKTKIVCTIGPSTNTREMIWKLAETGMNVARMNMSHGDHQSHQKVIDLVKEYNAKNTDGNVI
AIMLDTKGPEVRSGDVPEPIMLEEGQEFNFTIKRGVSTKDTVSVNYDDFINDVEVGDILLVDGGMMSLAVKSKTA
DTVKCEVVDGGELKSRRHLNVRGKSATLPSITEKDWEDIKFGVENGVDFYAVSFVKDAKVIHELKDYLKSANADI
HVIPKIESADSIPNLQSIIAASDGAMVARGDLGAELPIEEVPLLQEEIVRTCRSMQKPVIVATNMLESMIDHPTP
TRAEVSDIAIAVREGSDAIMLSGETAHGKFPLKAVKVMHTVAQRTESSLYNPTTSPSLVAHPQALLNEEFSQSQL
SKMFGSHATMMANTLCTPIIVFTRTGSMAVLLSHYRPSSTIFAFTNEERVKQRLALYQGVVPIYMKFSDDAEETF
SRAISSLLNAQFVKEGDYVTLVQSGVKSIWREESTHHIQVRKVQG 
 
>rice3 LOC_Os01g47080 
MAQVVAAAGTAAAVAAVGRPLGGGGSGADALRPAARLSFAPRWCGGSAGAARARRESAVTSVISRAPRLDAEVLP
VSADDDADEEENFQHLKAIQQLATSANGVWSKPNVRRKTKIVCTIGPSTNTKEMIWKLAEAGMNVARLNMSHGDH
ASHQKVIDLVKEYNAQTKDNVIAIMLDTKGPEVRSGDLPQPIMLETGQEFTFTIKRGVGTETCVSVNYDDFVNDV
EVGDMLLVDGGMMSLLVKSKTEDSVKCEVIDGGELKSRRHLNVRGKSATLPSITDKDWDDIKFGVENQVDYYAVS
FVKDAQVVHELKDYLRSSNADIHVIVKIESADSIPNLHSIITASDGAMVARGDLGAELPIEEVPLLQEEIIRMCR
SMGKAVIVATNMLESMIVHPTPTRAEVSDIAIAVREGSDGIMLSGETAHGKFPLKAVKVMHTVALRTEATMSGGE
TPANLGQVFKNHMSEMFAYHSTMMSNTLGTSIVVFTRTGFMAILLSHYRPSGTIFAFTDQERVRQRLALYQGVCP
VQMEFSDDAEKTFGDALSYLLKHGMVKEGEEVALVQSGRQPIWRSQSTHNIQVRKV 
 
>rice4 LOC_Os4g58110 
MANIDMGKILAGLENDDARVPKTKLVCTLGPASRSVPMLEKLLRAGMNVARFNFSHGTHEYHQETLDNLRQAMHN
TGVLCAVMLDTKGPEIRTGFLKDGKPIKLTKGQELTVTTDYEIKGDENMITMSYKKLPVDVKPGNVILCADGTIS
LTVLSCDPKAGTVRCRCENTAMLGERKNCNLPGIVVDLPTLTEKDKEDILGWGVPNDIDMIALSFVRKGSDLVTV
RQLLGQHAKRIKLMSKVENQEGVVNFDEILRETDAFMVARGDLGMEIPVEKIFLAQKMMIYKCNLAGKPVVTATQ
MLESMIKSPRPTRAEATDVANAVLDGTDCVMLSGESAAGAYPEVAVKIMARICVEAESSLDNEAVFKEMIRSAPL
PMSPLESLASSAVRTANKAKAALIVVLTRGGTTAKLVAKYRPRVPILSVVVPVLTTDSFDWTISSEGPARHSLIY
RGLVPLLAE-GSAKATDSESTEVILDAALKSAVQKQLCKPGDAVVALHRIGVASVIKICIVK 
 
>rice5 LOC_Os01g16960 
MAVMEEQQEGAAGVMRRRPKTKIVCTLGPASRSVEMIGRLLRAGMCVARFNFSHGSHEYHQETLDNLRAAMESTG
ILCAVMLDTKGPEIRTGFLKDGKPVQLKKGQEITVSTDYSIKGDDNMISMSYKKLAVDLKPGSVILCADGTITLT
VLHCDKEQGLVRCRCENTAMLGERKNVNLPGVIVDLPTLTEKDKEDILKWGVPNKIDMIALSFVRKGSDLVEVRK
VLGKHAKSIMLMSKVENQEGVANFDDILAQSDAFMVARGDLGMEIPIEKIFYAQKVMIFKCNIQGKPVVTATQML
ESMIKSPRPTRAEATDVANAVLDGTDCVMLSGETAAGAYPELAVRTMAKICLQAESCVDHAAVFKSITASAPIPM
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SPLESLASSAVRTANSAKAALILVLTRGGTTARLVAKYRPSMPILSVVVPELKQTDSFDWTCSDEAPARHSLIVR
GVIPMLSAATAKAFDNEATEEALGFAISNAKAMGLCNSGESVVALHRIGTASVIKLLTAN 
 
>rice6 LOC_Os11g10980 
MQGANMLLDEPVRLTSVLTPVKPKVFPSLTKIVGTLGPNSHSVEVIQECLTAGMAVARFDFSWMDASYHQETLNN
LRKAAQNVNKLCPVMLDTLGPEIQVHNSTGGPIELKAGNHVTITPDLSKAPSSEILPIKFGGLAKAVKKGDTLFI
GQYLFTGSETTSSWLEVVETSGENVECLVTNTATLAGPMFTLHVSKAHVSLPTLSDYDKEVISTWGLHNSVDIIS
LSHTRSAEDVRELRSFLQSHGLQDTQIYAKVENTEGLDHFDEILQEADGVIISRGDLGIDLPPEDVFISQKTAIK
KCNLAGKPVIITRVVDSMIDNLRPTRAEATDVANAVLDGTDGILLGAETHRGPYPVDAVSTVGRICAEAESVYNQ
LVHFKKLVKHVGDPMPHEESVASSAVRTAMKVKAAAIVVFTFSGRAARLVAKYKPPMPVLAVVFPREGSDPTKWR
SYGTTQARQCFAARGVYPLMASTEEAETGGLTREEYGIKLAQNYGRSVGMLKPYDRLIIFQKIGDSSVVKIIECD
SS 
 
>rice7 LOC_Os12g05110 
MHSTNLLLEEPIRMASILEPSKPSFFPAMTKIVGTLGPKSRSVDTISSCLKAGMSVARFDFSWGDAEYHQETLEN
LKVAIKSTKKLCAVMLDTVGPELQVVNKSEASISLEENGTVILTPDQGQEASSQVLPINFAGLAKAVKPGDTIFV
GQYLFTGSETTSVWLEVSQIKGDDVVCVIKNTATLAGSLFTLHCSQIHIDLPTLSDEDKEVIRKWGAPNKIDFLS
LSYTRHVEDVRQAREFLSKLGDLSQTQIFAKIENVEGLNNFDEILQEADGIILSRGNLGIDLPPEKVFLFQKSAL
HKCNMAGKPAVVTRVVDSMTDNLRPTRAEATDVANAVLDGSDAILLGAETLRGLYPVETISIVGKICAEAEKVFN
QDLYFKRTVKHVGEPMTHLESIASSAVRAAIKVKASVIICFTSSGRAARLIAKYRPTMPVLSVVIPRLKTNQLRW
SFTGAFEARQSLIVRGLFPMLADPRHPAESTNATNESVLKVALDHGKVSGVIKSHDRVVVCQKVGDSSVVKIIEL
DD 
 
>rice8 LOC_Os11g05110 
MHSTNLLLEEPIRMASILEPSKPSFFPAMTKIVGTLGPKSRAVDTISSCLKAGMSVARFDFSWGDAEYHQETLEN
LKLAIKSTKKLCAVMLDTVGPELQVVNKSEAAISLEANGTVVLTPDQGQEASSELLPINFSGLAKALKPGATIFV
GQYLFTGSETTSVWLEVSEVKGDDVVCVIKNSATLAGSLFTLHCSQIHIDLPTLSDEDKEVIRRWGAPNKIDFLS
LSYTRHAEDVRQAREFLSKLGDLSQTQIFAKIENVEGLNHFDEILQEADGIILSRGNLGIDLPPEKVFLFQKSAL
HKCNMAGKPAVVTRVVDSMTDNLRPTRAEATDVANAVLDGSDAILLGAETLRGLYPVETISIVGKICAEAEKVFN
QDLYFKRTVKYVGEPMTHLESIASSAVRAAIKVKASVIICFTSSGRAARLIAKYRPTMPVLSVVIPRLKTNQLRW
SFTGAFEARQSLIVRGLFPMLADPRHPAESTSATNESVLKVALDHGKASGVIKSHDRVVVCQKVGDSSVVKIIEL
DD 
 
>rice9 LOC_Os07g0181000 
MAATAAAAHTLLHLAAPRKPSAGPPLPPATLRLPSRRLARLTASCSSGSGNNSAADFPNPNGILVAPPSAAAVAA
ASSHIDVDVATEADLRENGFRSTRRTKLVCTVGPATCGADELEALAVGGMNVARVNMCHGDREWHRGVIRAVRRL
NEEKGFAVAVMMDTEGSEIHMGDLGGAAAAKAEDGEIWTFSVRSFEAPPPERTIHVNYEGFAEDVRVGDELLVDG
GMARFEVVEKLGPDVKCRCTDPGLLLPRANLTFWRDGSIVRERNAMLPTISSKDWLDIDFGISEGVDFIAVSFVK
SAEVINHLKSYIAARSRGSDIAVIAKIESIDSLKNLEEIIRASDGAMVARGDMGAQIPLEQVPSVQQKIVKLCRQ
LNKPVIVASQLLESMIEYPTPTRAEVADVSEAVRQRADALMLSGESAMGRYPEKALSVLRSVSLRIEKWWREEKR
HEELELKDVSSSFSDKISEEICISAAKMANKLEVDAVFVYTNTGHMASLLSRCRPDCPIFAFTTSTSVRRRLNLQ
WGLIPFRLSFSDDMESNLNRTFSLLKARGMIQSGDLVIALSDMLQSIQVMNVP 
 
>sorghum1 Sbi_0.24758 
MAAGGDAAAWGEEPVARRRPKTKIVCTLGPASRSVEMISRLLRAGMCVARFNFSHGSHEYHQETLDNLRAAMELT
GILCAVMLDTKGPEIRTGFLKDGKPIQLKKGQEITISTDYSIKGDEKMISMSYKKLVDLKPGSVILCADGTITLT
VLHSDKEQGLVRCRCENTWMLGERKNVNLPGVIVDLPTLTDKDKEDILKWGVPNKIDMIALSFVRKGSDLVEVRK
VLGEHAKSIMLMSKVENQEGVANFDDILANSDAFMVARGDLGMEIPIEKIFFAQKVMIFKCNIQGKPVVTATQML
ESMIKSPRPTRAEATDVANAVLDGTDCVMLSGETAAGAYPELAVQTMAKICLQAESCVDHASVFKSIMASAPIPM
SPLESLASSAVRTANSAKAALILVLTRGGTTARLVAKYRPSMPILSVVVPELKTDSFDWTCSDEGPARHSLIVRG
VIPMLSAGTAKAFDNEATEEALGFAIENAKAMGLCNTGESVVALHRIGTASVIKLLTVN 
 
>sorghum2 Sbi_0.20484 
MANIDMAKILADLDRGAGDARVPKTKLVCTLGPASRTVPMLEKLLRAGMNVARFNFSHGTHEYHQETLDNLRQAM
HNTGILCAVMLDTKGPEIRTGFLKDGKPIKLTKGQEITVTTDYDIKGDENMIAMSYEKLPVDVKPGNVILCADGT
ISLAVLSCDPDAGTVRCRCENTAMLGERKNCNLPGIVVDLPTLTEKDKEDILGWGVPNDIDMIALSFVRKGSDLV
TVRQVLGQHAKRIKLMSKVENQEGVVNFDEILRETDAFMVARGDLGMEIPVEKIFLAQKMMIYKCNIAGKPVVTA
TQMLESMIKSPRPTRAEATDVANAVLDGTDCVMLSGESAAGAYPEVAVKIMARICIEAESSLDHEAVFKAMIRSA
PLPMSPLESLASSAVRTANKAKAALIVVLTRGGTTAKLVAKYRPRVPILSVVVPVLTTDSFDWTISSEGPARHSL
IYRGLIPLLAEGSAKATDSESTEVILEAALKSAVQKQLCKPGDSIVALHRIGVASVIKICIVK 
 
>sorghum3 Sbi_0.16826 
MQGASHMLLEEPVRLASVLSPAKPKVFPSLTKIVGTLGPKSHSVEVIQECLTAGMSVARFDFSGMDAAYHQETLD
NLRKAAQNAKKLCPVMLDTLGPEIQVQNSTGEPIELKAGNHVIITPDISKAPSAEILPIKFGDLAKVVKKGDTLF
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MGQYLFTGSETTSVWLEVVETSGENVNCLVKNAATLAGPIFTLHVSQVHISLPTLSEYDKHVISTWGSCNSVDII
SLSHTRCAEDVRELRAFLQSHALPDTQIYAKIENSEGLDHFDDILKEADGIIISRGDLGIDLPPENVFMFQKKAI
HKCNLEGKPVIITRVVDSMIDNLRPTRAEATDVANAVLDGTDGILLGAETFRGLYPVDAVSTVGRICAEAETVYN
QPLQFKKVMWHVGDPMPHEESVASAAVNTAIKVKAAAIVVFTFSGRAARLISKYRPTMPVLAVIFPREGSDPSKW
RSYGTTQARQCFAVRGVYPLMGSTDEAETGGLTKEEYGIKLAVSYGRSVGIVKPFDRLIIFEKIGDSSVVKIIEC
EG 
 
>sorghum4 Sbi_0.7307 
MSLRAALADVDMECV 
ATGPEEIWRRRPKTKIVCTLGPASRSVEMCARLLRAGMCVARFNFSHGSHEYHQETLDNLRKAMDLTGLICAVML
DTKGPEIRTGFLKDGKPVKLTRGHEITITTDYSIKGDENMISMSYNKIAVDLEPGSTILCADGTITFTVLSCDPV
QGLVRCRCENSALLGERKNVNLPGVIVDLPTLTEKDKVDILQWGVPNNIDMIALSFVRKGSDLKMVRGVLDAFMV
ARGDLGMEIPIEKIFYAQKVMIFKCNVQGKPVVTATQMLESMIKSPRPTRAEATDVANAVLDGTDCVMLSGETAA
GAYPELAVQTMSRICLQAESHTDYGAVFKLISSAAPIPMSPLESLASSAVRTANISNASLILVLTRGGTTARLVA
KYRPAIPVITSVVPEMKTDDNFNWTCSDERPARHSMIVRGLIPMLSAATAKASDTESTEEAISFAIDHAKKLKIC
KSGDSVVALHRIGASSVIKILTVD 
 
>sorghum5 Sbi_0.39751 
MAAQVVAAAGTAVARPLGGGSGLDAAPRGGGVARMPRERWGGAVAARGRRDRESQVVSVISCAPRSQAEVLPVSP
DDDAAVKEEANFQHLKAIQQLATAANGVWSKPNVRRKTKIVCTIGPSTNTREMIWKLAEAGMNVARLNMSHGDHA
SHQKVIDLVKEYNASHADNVIAIMLDTKGPEVRSGDLPQPIFLESGQEFTFTIKRGVGTDTCVSVNYDDFVNDVE
VGDMLLVDGGMMSFLVKSKTEDSVKCEVIDGGELKSRRHLNVRGKSATLPSITDKDWDDIKFGVDNQVDYYAVSF
VKDAQVVHELKDYLRSNNADIHVIVKIESADSIPNLHSIITASDGAMVARGDLGAELPIEEVPLLQEEIIRMCRS
MGKAVIVATNMLESMIVHPTPTRAEVSDIAIAVREGADAVMLSGETAHGKFPLKAVKVMHTVALRTEATIPGGET
PADLGQAFKNHMSEMFAYHATMMSNTLRTSIVVFTRTGFMAILLSHYRPSGTIFAFTDEERVRQRLALYQGVCPI
QMEFSDDAEKTFGNALSYLLKHGMVKDGEEVALLQSGNQPIWRSQSTHNIQVRKI 
 
>sorghum6 Sbi_0.13676 
MHSTNLLLEEPIRMASILEPSKPSFFPAMTKIVGTLGPKSRSVDTISACLKAGMSVARFDFSWGDAAYHQETLEN
LKLAIKSTKKLCAVMLDTVGPELQVVNKKETTISLEENGTVVLTPHRGQEASSSLLPINFSGLAKAVTPGATIFV
GQYLFTGSETTSVWLEVSEVKGDDVVCIIKNTATLAGSLFTLHCSQIHIDLPTLSDEDKDVIRKWGTPNKIDFLS
LSYTRHAEDVRQAREFLSKLGDLSQTLIFAKIENVEGLNHFDEILAEADGIILSRGNLGIDLPPEKVFLFQKSAL
HKCNMAGKPAVVTRVVDSMTDNLRPTRAEATDVANAVLDGSDAILLGAETLRGLYPVETISTVGRICAEAEKVFN
QDLYFKRTVKYVGEPMTHLESIASSAVRAAIKVKASVIICFTSSGRAARLIAKYRPSMPVLSVVIPRLKTNQLKW
SFTGAFEARQSLIVRGLFPMLADPRHPAESTNSTNESVLKVALDHGKASGVIKSHDRVVVCQKVGDSSVVKIIEL
DD 
 
>sorghum7 Sbi_0.50772 
MAAAAEIGGFTAARVAAAAALRPAAHPAPAAAAPPQPRRAVAAQSLRTTTAEVLTADLAGTTNGAVHAQMNSEAT
SEITSQAVISRRKTKIVCTIGPSTNTREMIWKLAETGMNVARLNMSHGDHQSHQKVIDLVKEYNTQNTDGNVIAI
MLDTKGPEVRSGDVPEPIMLKEGQEFNFTIKRGVSTEDTVSVNYDDFINDVEAGDILLVDGGMMSLAVKSKTADT
VKCEVVDGGELKSRRHLNVRGKSATLPSITEKDWEDIKFGVENGVDFYAVSFVKDAKVIHELKDYLKGANADIHV
IPKIESADSIPNLQSIIAASDGAMVARGDLGAELPIEDVPLLQAEIVQTCRSMEKPVIVATNMLESMIDHPTPTR
AEVSDIAIAVREGADAIMLSGETAHGKYPLKAVKVMHTVALRTESSLYNPTTSPSLVASAQGLQNEEFSPSQLSK
MFGSHATMMANTLRTPIIVFTQTGSMAVLLSHYRPSSTLFAFTNEERVKQRLALYQGVIPIHMQFSDDAEETFSR
AISSLLKAQYVKKGDYVTLVQSGVTSIWREESTHHIQVRKVQV 
 
>sorghum8 Sbi_0.48209 
MYNDSVAVSPFAFHRTKSDHDTPSRAAHNTTHPATSPSHAQLRAASPPRLAISAATAPSKKVLPPSPPHRTASPF
HSHFPATAVAMAAAAAAASSLLHVPAARRASAAAARSPLSQPPAPTPLFIRLRARRPHRLPLRLRSTSPTAASDL
TAFPPPSPTGIFASDPHPPIDVDAATEAELRENGFRSTRRTKLVCTVGPATSSPDQLEALAVGGMNVARLNMCHG
DREWHRDAIRAVRRLNDEKGFAVAVMMDTEGSEIHMGDLGGASSVKAEDGEVWTFSVRSFELPLPERTINVNYDG
FAEDVRVGDELLVDGGMARFEVIEKIGPDVKCRCTDPGLLLPRANLTFWRDGSIVRERNAMLPTISSKDWLDIDF
GIAEGVDFIAVSFVKSAEVIKHLKSYIAARGRGSDLAVIAKIESIDSLKNLEEIIRASDGAMVARGDMGAQVPLE
QVPSIQQKIVQLCRQLNKPVIVASQLLESMIEYPTPTRAEVADVSEAVRQRADALMLSGESAMGRYPDKALSVLR
SVSLRIEKWWREEKRHEALELQSVSSSFSDKISEEICNSAAKMANGLGVDAVFVFTKTGHMASLLSRCRPDCPVF
AFTTSTSVRRRLNLQWGLIPFRLSFSDDMESNLNRTFSLLKARGMIQSGDLVIALSDMLQSIQVMNVP 
 
>sorghum9 Sbi_0.31197 
MATAARSLHHQGPTPSNPSPHRLPVPSHLRPQRHGCCSRRLAASSSDLTSFPEPDPAPNGVHVPWAAASSVATAA
AAAAFDVDAATEAELRENGFRSTRRTKLVCTVGPATCGAAELEALAVGGMNVARVNMCHGDREWHRGVIRAVRRL
NDEKGFAVAVMMDTEGSEIHMGDLGGASSAKAEDGEVWTFSVRSSDTSLPDRIIHVNYDGFAEDVKAGDELFVDG
GMARFEVIEKLGPDVKCRCTDPGLLLPRANLTIWRDGSVVRERNAMLPTISSKDWIDIDFGIAEGVDFVAISFVK
SAEVINHLKSYISARSRGSDIGVIAKIESIDALKNLEEIIRASDGIMVARGDLGAQIPLEQVPSIQKKIVRMCRQ
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LNKPVIVASQLLESMIEYPTPTRAEVADVSEAVRQRADALMLSGESAMGRYPEKALSVLRSVSLRIERWWREEKR
HEALELQDVSSSFSDKISEQICNSAAKMANNLGVDAVFVYTKDGYMASLLSRCRPDCPIFAFTSSMSVRRRLNLQ
WGLIPFRLSESDDMENNLNRTFSLLKARGMVQSGDLVIALSDMLQSIQVMNVP 
 
>sorghum10 Sbi_0.14228 
MAASTRTTSSFPYLVAASSPAARRHGASHRIRASVGEAAMDVVSEAELREKGFMGMRKTKLVCTVGPACVEALPA
LARGGMGVARVNLCHGGREWHRAAMRAVRRLNEEEGFCVTLMVDTEGSQLLVADHGGATSAKAEVGSEWIFTNRR
ADEAHQFTMHVNFDKFSEGILVGDELVIDGGMATFEVNEKIGNDLRCKCTDPGLLLPRAKLSFWRNGKLVQRNFG
LPTLSTKDWADIEFGIAEGVDCIALSFVNDANDIKQLKAYLSRRSLEHIKVFAKIESLESLKNLKDIIEASDGVM
VARGDLGVQIPLEQIPAIQESIVKLCRHLNKPVIVASQLLESMVEYPTPTRAEVADVSEAVRQYADAVMISAESA
IGAYPQKALSVLRVASERMESWSREENMHKRLPQHQLAIALPDRISEQICNCAVSAANNLAVDAIFVYTKHGHMA
SLLSRNRPNPPIFAFTDNANSRKSMNLYWGVIPLHLPLSNSMEDNFNKTISLMKSKGSVKPGDTVLVVSDSDLNR
PCAATSVFQSIQVRLVE 
 
>soybean1 AY128951 
MANIDIEGILKQQQPYDGRVPKTKIVCTLGPASRSVEMTEKLLRAGMNVARFNFSHGTHDYHQETLNNLKTAMHN
TGILCAVMLDTKGPEIRTGFLKDGKPIQLKEGQEVTITTDYDIKGDPEMISMSYKKLPVHLKPGNTILCSDGTIT
LTVLSCDPDAGTVRCRCENTATLGERKNVNLPGVVVDLPTLTEKDKEDILGWGVPNKIDMIALSFVRKGSDLVNV
RKVLGPHAKNIQLMSKVENQEGVLNFDEILRETDAFMVARGDLGMEIPVEKIFLAQKMMIYKCNLVGKPVVTATQ
MLESMIKSPRPTRAEATDVANAVLDGTDCVMLSGESAAGAYPELAVKIMARICIEAESSLDYGAIFKEMIRSTPL
PMSPLESLASSAVRTANKAKAKLIVVLTRGGSTAKLVAKYRPAVPILSVVVPVLSTDSFDWTCSDETPARHSLIY
RGLIPILGEGSAKATDAESTEVILEAALKSATQRGLCKPGDAVVALHRIGTASVIKICIVK 
 
>soybean2 L08632 
MANIDIEGILKQQQPYDGRVPKTKIVCTLGPASRSVEMTEKLLRAGMNVARFNFSHGTHDYHQETLNNLKTAMHN
TGILCAVMLDTKGPEIRTGFLKDGKPIQLKEGQEVTITTDYDIKGDPEMISMSYKKLPVHLKPGNTILCSDGTIT
LTVLSCDPDAGTVRCRCENTATLGERKNVNLPGVVVDLPTLTEKDKEDILGWGVPNKIDMIALSFVRKGSDLVNV
RKVLGPHAKNIQLMSKVENQEGVLNFDEILRETDAFMVARGDLGMEIPVEKIFLAQKMMIYKCNLVGKPVVTATQ
MLESMIKSPRPTRAEATDVANAVLDGTDCVMLSGESAAGAYPELAVKIMARICIEAESSLDYGAIFKEMIRSTPL
PMSPLESLASSAVRTANKAKAKLIVVLTRGGSTAKLVAKYRPAVPILSVVVPVLSTDSFDWTCSDETPARHSLIY
RGLIPILGEGSAKATDAESTEVILEAALKSATERALCKPGDAVVALHRIGAASVIKICIVK 
 
>soybean3 AY128952 
MANIDIEGILKQQPDDGRVPKTKIVCTLGPASRSVEMTEKLLRAGMNVARFNFSHGTHDYHQETLNNLKTAMHNT
GILCAVMLDTKGPEIRTGFLKDGKPIQLKEGQEITITTDYDIKGDQEMISMSYKKLPVHLKPGNTILCSDGTITL
TVLSCDPDAGTVRCRCENTATLGERKNVNLPGVVVDLPTLTEKDKEDILQWGVPNKIDMIALSFVRKGSDLVNVR
KVLEPHAKTIQLMSKVENQEGVLNFDEILRETDAFMVARGDLGMEIPVEKIFLAQKMMIYKCNLVGKPVVTATQM
LESMIKSPRPTRAEATDVANAVLDGTDCVMLSGESAAGAYPELAVKIMARICIEAESSLDYGAIFKEMIRSTPLP
MSPLESLASSAVRTANKAKAKLIVVLTRGGSTAKLVAKYRPAVPILSVVVPVLSTDSFDWTCSDETPARHSLIYR
GLIPILGEGSAKATDAESTEVILEAALKSATQRGLCKPGDAVVALHRIGTASVIKICIVK 
 
>tobacco1 Q40546 
MATMNLPTGLHVAAKPASLDRLSSAKNVGDLFFSDSRHRKRVNTSNQIMAVQSLEHIHGVNNNVYANYVNFNVPS
SGYSLGQESVYLNSPRKTKIVCTIGPSTSSREMIWKLAEAGMNVARLNMSHGDHASHQRTIDLVKEYNAQFEDKV
IAIMLDTKGPEVISGDVPKPILLKEGQEFNFSIKRGVSTEDTVSVNYDDFINDVEAGDILLVDGGMMSLAVKSKT
SDIVKCEVIDGGELKSRRHLNVRGKSATLPSITEKDWDDIKFGVNNQVDFYAVSFVKDAKVVHELKDYLKSCNAD
IHVIVKIESADSIPNLHSIISASDGAMVARGDLGAELPIEEVPLLQEDIIRRCQSMQKPVIVATNMLESMIDHPT
PTRAEVSDISIAVREGADAVMLSGETAHGKYPLKAVKVMHIVALRTESSLQKSTSSPSQSAAYKSHMGEMFAFHS
SSMANTLSTPIIVFTRTGSMAIILSHNRPSSTVFAFTNNERVKQRLALYHGVVPIYMEFSSDAEETFSRAIKLLL
SKSLVKDGQYVTLVQSGAQPIWRRHSTHHIQVRKVQS 
 
>tobacco2 CK294819 
MHSNHLLLEEPIRMASILEPSKANFFPAMTKIVGTLGPKSRSVEAISACLKAGMSVARFDFSWGDSEYHQETLEN
LKAAIKATKKLCAVMLDTVGAELQVVNKKETAISLKADAIVTLTPHQGQEASSELLPINFAGLAKAVKKGDTIFV
GQYLFTGSETTSVWLEVDEVNGDDVICVVKNSATLAGSMFTLHASQVHIDLPTLTDRDKEVISTWGVKNKIDFIS
LSYTRHAEDVREAREFLSKLGDLSQTQIFAKIENVEGLTHFDEILKEADGIILSRGNLGID 
 
>tobacco3 CN747592 and DW001363 
MSQVVATRSIQTSFSSPSHGSLQTQVEKLIKPSSFASKVLARNERSKSCSAIRVNAPQITARRSVRAEPPVLPVS
PEDVPKSEEQLQYLQAIRHLGDTSVGMWSKPTVRRKTKIVCTIGPSTNTREMIWKLAEAGMNVARLNMSHGDHAS
HQKVIDLVKEYNAQSKDNVIAIMLDTKGPEVRSGDLPQPITLQPGQEFTFTIKRGVGTADCVSVNYDDFVNDVEV
GDMLLVDGGMMSLQVTSKTEESVKCEVVDGGELKSRRHLNVRGKSATLPSITEKDWDDIKFGVDNKIDFYAVSFV
KDAAVVHELTNYLKSCGADIHVIVKIESADSIPNLHSIITASDGAMVARGDLGAELPIEEVPLLQEEIINICRSM
GKAVIVATNM 
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>tobacco4 Q40545 
MSQALNFFVSSSSRSPATFTISRPSVFPSTGSLRLLVKKSLRTLVVEASSAAASDLDEPQSSPVLVSENGSGGVL
SSATQEYGRNAAPGTDSSSIEVDTVTEAELKENGFRSTRRTKLICTIGPATCGFEQLERLAEGGMNVARINMCHG
TREWHRMVIERLRRLNEEKGFAVAIMMDTEGSEIHMGDLGGASSAKAEDGEIWNFTVRSFDPPLPERTVTVNYDG
FAEDVKVGDELLVDGGMVRFEVIEKIGPDVKCLCTDPGLLLPRANLTFWRDGKLVRERNAMLPTISSKDWLDIDF
GIAEGVDFIAVSFVKSAEVIKHLKSYIQARARDSDISVIAKIESIDSLKNLEEIIQASDGAMVARGDLGAQIPLE
QVPSEQQKIVQICRQLNRPVIVASQLLESMIEYPIPTRAEVADVSEAVRQRGDALMLSGESAMGQFPEKALTVLR
SVSLRIERMWREQKRHEVIELPSIASSFSDSISEEICNSAAKMANNLEVDALFVYTKNGHMASLLSRCRPDCPIF
AFTTTTSVRRRLNLQWGLMPFRLSFSDDMESNLNKTFSLLKARGMIKSGDLIIAVSDMLQSIQVMNVP 
 
>tobacco5 Z29492 
MAIENNNNGVNFCTVKRPKTKIVCTLGPASRSVPMIEKLLRAGMNVARFNFSHGSHDYHQETIDNLRQAMESTGI
LCAVMLDTKGPEIRTGFLKDAKPVQLKQGQEITISTDYSIKGDESMICMSYKKLAEDVKPQSVILCADGQITFTV
LSCDKENGLDRCRCENTAVLGERKNVNLPGVIVDLPTLTDKDKDDILNWGVPNHIDMIALSFVRKGSDLVEVRKL
LGEHAKNILLMSKVENQEGVANFDDILLNSDAFMVARGDLGMEIPIEKIFLAQKVMIYKCNIQGKPVVTATQMLE
SMIKSPRPTRAEATDVANAVLDGTDCVMLSGETAAGAYPDLAVGTMAKICIEAESTIDYPDVFKRIMSNAPVPMS
PLESLASSAVRTANSAKAALILVLTRGGSTAKLVAKYRPGMPILSVVVPEIKTDSFDWTCSDESPARHSLIFRGL
VPVLHAGSARASHEESTEEALDFALQHAKTKGLCKQGDSVVALHRVGTASVIKIVTVK 
 
>tobacco6 CK290844 
MANIDIAGIMKDLPNDGRIPKTKIVCTLGPASRSVPMLEKLLRAGMNVARFNFSHGTHEYHQETLNNLKIAMQNA
QILCAVMLDTKGPEIRTGFLKDGKPIQLKEGQEITVSTDYDLKGDEQTITMSYKKLVVDLKPGNTILCADGTITL
TVLSCDPAGGTVRCRCENTATLGERKNVNLPGVVVDLPTLTEKDKEDILEWGVPNNIDMIALSFVRKGSDLVNVR
KVLGPHAKRIQLMSKVENQEGVVNFDEILRETDSFMVARGDLGMEIPVEKIFLAQKMMIYKCNLAG 
 
>tomato1 TC170021 
MAIENNNNVKRPKTKIVCTLGPESRSVFMVEKLLRAGMNVARFNFSHGSHDYHQETIDNLRQAMENTGILCAVML
DTKGPEIRTGFLKDGKPVQLKQGQEITVSTDYSIKGDESTICMSYKKLAEDVKPQSVILCADGTITFTVLSCDKQ
RGLVRCRCENTALLGERKNVNLPGVIVDLPTLTDKDKDDILNWGVPNHIDMIALSFVRKGSDLVEVRKLLGEHAK
NILLMSKVENQEGVANFDDILANSDAFMVARGDLGMEIPIEKIFLAQKVMIYKCNIQGKPVVTATQMLESMIKSP
RPTRAEATDVANAVLDGTDCVMLSGETAAGAYPDLAVGTMARICIEAESTIDYPDVFKRIMANAPVPMSPLESLA
SSAVRTANSAKAALILVLTRGGSTAKLVAKYRPGMPILSVVVPEIKTDSFDWTCSDESPARHSLIFRGLVPVLHA
GSARASHEESTEEALYFALQHAKTKGLCQEGDSVVALHRVGTASV 
 
>tomato2 TC170352 
MAALNLHTGGLHAALKSDVAVKSAASLDRLSSAKNIGDLFFSDLSFHRKRVNGLCQIVAVKSPDHIRGANNNVHA
SYDDDDNSNFNLPLTSSSSPYSLGKESVYLNSPRKTKIVCTIGPSTSSKEMIWKLAEAGMNVARMNMSHGDHASH
QKTIDLVKEYNAQFENKVIAIMLDTKGPEVRSGDVPKPILLKEGQEFNFTIKRGVSTEDTVSVNYDDFINDVDSG
DTLLVDGGMMSLVVKSKTSDVVKCEVIDGGELKSRRHLNVRGKSATLPSITEKDWDDIKFGVDNQVDFYAVSFVK
DAKVVHELKDYLKSCNADIHVIVKIESADSIPNLHSILTASDGAMVARGDLGAELPIEEVPLLQEDIIRRCRSMQ
KPVIVATNMLESMIDHSTPTRAEVSDISIAVREGADAIMLSGETAHGKYPLKAVHVMYVVALRTESSLQNSTTSP
SQSVAHKGHMGEMFAFHSSTMADTLSTPIIVFTRTGSMAIILSHKRPSSTIFAFTNNERVKQRLALFHGVVPIYM
EFSEDAEETFSRAIKLLVNKSSVKDGQYVTLVQSGAQPIWRRHSTHHIQVRKVQS 
 
>tomato3 TC172280 
MANIDIAGIMKDLPNDGRIPKTKIVCTLGPSSRTVPMLEKLLRAGMNVARFNFSHGTHEYHQETLNNLKIAMQNT
QILCAVMLDTKGPEIRTGFLTDGKPIQLKEGQEITVSTDYTIKGNEEMISMSYKKLVVDLKPGNTILCADGTITL
TVLSCDPPSGTVRCRCENTATLGERKNVNLPGVVVDLPTLTEKDKEDILEWGVPNNIDMIALSFVRKGSDLVNVR
KVLGPHAKRIQLMSKVENQEGVINFDEILRETDSFMVARGDLGMEIPVEKIFLAQKMMIYKCNLAGKAVVTATQM
LESMIKSPRPTRAEATDVANAVLDGTDCVMLSGESAAGAYPELAVKIMSRICIEAESSLDNEAIFKEMIRCTPLP
MSPLESLASSAVRTANKARAKLIVVLTRGGSTAKLVAKYRPAVPILSVVVPVLTTDSFDWSISDETPARHSLVYR
GLIPLLGEGSAKATDSESTEVILEASLKSAVTKGLCKPGDAVVALHRIGSASVIKICIVK 
 
>tomato4 TC179493 
PEDVPKSEEQEQYLQAIQQLGDTSVGMWSKPTVRRKTKIVCTIGPSTNTREMIWKLAEAGMNVARMNMSHGDHAS
HQKVIDLVKEYNAQPIMLKPGQEFTFTIQRGVGTADCVSVNYDDFVNDVEVGDMLLVDGGMMSLQVKSKTEESVK
CEVIDGGELKSRRHLNVRGKSATLPSITEKDWDDIKFGVDNNIDFYAVSFVKMQQWFMAEELFESCGADIHVIVK
IESADSIPNLHFIITASNGAM 
 
>tomato5 TC181248 
MHSTNLLLEEPIRMASILEPSKPTFFPAMTKIVGTLGPKSRSVEIISSCLESGMSVARFDFSWGDAEFHQETLEN
LRAAVKKSKKLCAVMLDTGGPELQVVNKSEHPISLQADSLVVLTPDQDKEATPNLLPINFSGLSKSVKKGDTIFI
GQYLFTGSETTSVWLEVTEVKGEDVVCLIKNSATLAGPLYTLH 
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>tomato6 TC182827 
MAVVGDLALMGTKIKLTGKFEKRVFGVPLSSSSRFSFSHVRNLDVRKSRTAVRAVMQVEKIQSSRELKEGSLGFD
VVSERELKENGFLGLRKTKLVCTIGPACSSIDELEKLAIAGMNVARLNMCHNSREWHQDVIRKIKKLNQEKGYCV
SVMIDTEGNQIQVDHGSSSSVKAEEDSIWYFTTEKFEGSRPFTIQANYEGFSEGVNSGDEIVIDGGMATFEVIEK
VGNGLRCKCTDPGLLLPRAKLSFWRDGKLLGRDYDLPTLSTKDWSDIVFGISEDIDFIAVSFVKDAEPITHLRDY
LSTTSSKAIKVLAKIESLESLRRLEEIVEASDGIMIARGDLGVEIPLEQIPSVQKDITYVCRQLNKPVIVASQLL
ESMVEYPTPTRAEVADVSEAVRQYADALMLSGESAIGSYGMKALSVLRTTSTRMEQSCREENRQTLLHQRKLGAS
LPDQIAEQICNCAVEMADNLGVDAIFVYTRHGKMASLLSRNRPNPPIFAFTNDNSTQMALNLQWGVTPLLTDLSN
DMEGNVKKTVELIKAKGMIKKDDAILVVSDIIPIFTARTIFQSIQIMTIT 
 
>tomato7 AW933570 
KVKRSSQILEKPCRILMDLAGPKLRTGKLQPGPCVLKISPKKNAYGQVIYPALVWLSSPGAGSPPAHVSPDAILH
VDGEELLSKLEVDDVVTLLDARGKQRTLKIISRHPIFSSVGYMAECSKAAYVKSGAKYYIKDKRRKSSAGHVVDI
PPLKQFI 
 
>tomato8 TC184086 
KYHQETLENLKSAIKSTKKLVREAREFLSKLGDLSQTQIFAKIENEEGLKHFDDILQEADGIILSRGNLGIDLPP
EKVFLFQKAAVYKCNMAGKPAVVTRVVDSMTDNLRPTRAEATDVANAVLDGTDAILLGAETLRGLYPIETISTVG
KICAEAEKVFNQDLYFKRTVKFVGEPMSHLESIASSAVRAAIKVKASVIICFTSSGRAARLIAKYRPTMPVLSVV
IPRLKTNQLKWSFTGAFEARQSLIVRGLFPMLADPRHPAESTNASNESVLKVALDHGKASGVVKSHDRVVICQKV
GDASVVKIIELEG 
 
>tomato9 TC183199 
MAGKPAVVTRVVDSMTDNLRPTRAEATDVANAVLDGTDAILLGAETLRGLYPVETISTVGKICAEAGKVFNQDLY
FKKTVKFVGEPMTHLEAIASSAVRAAIKVKASVIICFTSSGRAARLIAKYRPTMPVLSVVIPRLKTNQLKWSFSG
AFEARQSLIVRGLFPMLADPRHPAESNNATNESVLKVALDHGKASGVIKSHDRVVVCQKVGDASVVKIIELED 
 
>yeast1 NP_009362 
MSRLERLTSLNVVAGSDLRRTSIIGTIGPKTNNPETLVALRKAGLNIVRMNFSHGSYEYHKSVIDNARKSEELYP
GRPLAIALDTKGPEIRTGTTTNDVDYPIPPNHEMIFTTDDKYAKACDDKIMYVDYKNITKVISAGRIIYVDDGVL
SFQVLEVVDDKTLKVKALNAGKICSHKGVNLPGTDVDLPALSEKDKEDLRFGVKNGVHMVFASFIRTANDVLTIR
EVLGEQGKDVKIIVKIENQQGVNNFDEILKVTDGVMVARGDLGIEIPAPEVLAVQKKLIAKSNLAGKPVICATQM
LESMTYNPRPTRAEVSDVGNAILDGADCVMLSGETAKGNYPINAVTTMAETAVIAEQAIAYLPNYDDMRNCTPKP
TSTTETVAASAVAAVFEQKAKAIIVLSTSGTTPRLVSKYRPNCPIILVTRCPRAARFSHLYRGVFPFVFEKEPVS
DWTDDVEARINFGIEKAKEFGILKKGDTYVSIQGFKAGAGHSNTLQVSTV 
 
>yeast2 AA032371 
MPESRLQRLANLKIGTPQELRRTSIIGTIGPKTNSCEAITALRKAGLNIIRMNFSHGSYEFHQSVIDNALKSEQQ
FPGRPLAIALDTKGPEIRTGRTPNDQDFHILVDHQMIFTTDAKFEHSSNDKIMYIDYANLTKVIVPGKLIYVDDG
ILSFKVLQIMDDANIRVQALNSGYISSRKGVNLPNTDVDLPPLSAKDIQDLQFGMRNGIHMVFASFIRAPEDVLT
IRKVLGTEGEDIKIISKIENQQGLDNFDEILQVTDGVMIARGDLGIEILAPEVLAIQKKLIAKCNVAGKPVICAT
QMLESMTYNPRPTRAEVSDVGNAVLDGADCVMLSGETAKGDYPVNAVKIMAATALIAESTIAHLALYDDLRDATS
KPTSTTETVAAAATAAILEQNGKAIVVLSTTGNTARLLSKYRPSCPIILVTRHARTARIAHLYRGVFPFVFEPKR
LYDWGEDVHRRLKFGVEMARSFGMVESGDTVVSIQGFRGGIGHSNTLRVSTVGEEF 
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