Annex 1: Sequences

The following amino acid sequences were used for the phylogenetic analysis:
Noduline 21

Pop tri 5NG4

mtn21-like protein [Populus trichocarpa]

>gi|224085766|ref|XP_002307691.1| mtn21-like protein [Populus trichocarpa]

MPDVGGSASSRRMWCSVPERFQLHLAMLALQFGYAGFHVVSRAALNMGVSKLVFPVYRNIIALLLLLPFA

YFLEKKERPALTLNFVLQFFFLALVGITANQGFYLLGLENTSPTFASAIQNSVPAITFLMAALLRIEKVR

INRKDGIAKVLGTICCVAGASVITLYTGPVVYSPAKHLNRPTPMFVSLGDAEAKNWTLGCLYLIGHCLSW

SGWLVLQAPVLKKYPARLSVTSYTCFFGLIQFIIIAAFMERDPQAWIFHSGGELFTILYAGVVASGIAFA

VQIWCIDRGGPVFVAVYQPVQTLVVAIMASIALGEEFYLGGIIGAVLIIAGLYLVLWGKSEEKKFLALEK

AAIQAAPEHGISRAQTHIKTSLTQPLLPSSTENV

At 5NG4

>gi|18410867|ref|NP_565111.1| nodulin MtN21 family protein [Arabidopsis thaliana]

MADNTDNRRSLWGVPEKLQLHIAMLTLQFGYAGFHVVSRAALNMGISKLVFPVYRNIIALLLLLPFAYFL

EKKERPAITLNFLIQFFFLALIGITANQGFYLLGLDNTSPTFASSMQNSVPAITFLMAALLRIEKVRINR

RDGISKILGTALCVAGASVITLYKGPTIYTPASHLHAHLLTTNSAVLAPLGNAAPKNWTLGCIYLIGHCL

SWSGWLVFQAPVLKSYPARLSVTSYTCFFGIIQFLIIAAFCERDSQAWVFHSGWELFTILYAGIVASGIA

FAVQIWCIDRGGPVFVAVYQPVQTLVVAIMASIALGEEFYLGGIIGAVLIIAGLYFVLYGKSEERKFAAL

EKAAIQSSAEHGIERAPVSRNSIKSSITTPLLHQSTDNV

Zm 5NG4

>gi|195636848|gb|ACG37892.1| nodulin-like protein 5NG4 [Zea mays]

MADSGEGRRVCGMPEKAQLHVAMLLLQFGYAGFHVVSRLALNMGISKLVFPVYRNIIALCLLVPFAYFLE

KPQLTLNFVVQFFLLALCGITANQGFYLLGLDNTSPTFASAIQNSVPAITFAMAAALRIEKVRLDRRDGV

AKVAGTLACVAGASVITLYKGPTIFGPSGGGGLELAAVGGDKNWTLGCVYLIGHCLSWSGWLVLQAPVLK

KYPARLSVTSYTCFFGVIQFLVIAAFMERDAEAWKFHSGSELFTILYAGFIASGVAFAVQIWCIDRGGPV

FVAVYQPVQTLVVAIMASLTLGEKFYLGGIIGAVLIVAGLYLVLWGKSEERARVARDAVSGGDREGLLVA

AAAGGGGGGIVRSAGNKAASAATQPLLLPSSTPTDNV

>gi|195640616|gb|ACG39776.1| nodulin-like protein [Zea mays]

MAMGCCYGDFFDKAKPYLAMISLQFGYAGMNVITKVSLNHGMSHYVLVVYRHAFATVSIAPFALILERKV

RPNMTWSVFLQIFVLALLGPVIDQNFYYAGLKFTGPTFACAMSNILPAMTFVMAVIFRMEKVDLKKMRCQ

AKVAGTLVTVAGAMMMTLYKGPLMKMAWTSSGHAHGGGGGAEAAVIDPSGREWFLGSLFVIVATLAWASL

FILQAHTLKQYAAPLSLTTLICFVGTLQAIVVTFAMEHRPSVWTIGFDMNLLAAAYAGIVTSSIAYYVQG

LVIQKTGPVFASAFSPLMMIIVAVMGSFILAEKIFLGGVLGAVLIVIGLYSVLWGKHKETQDKEDDETTE

LPVVAIMASKTNGVVYDDDDDVVFVKEIAAAGAGAVGGDDSECRKATGVVKSSSRGHGAAGAV

Pt 5NG4

nodulin-like protein 5NG4 [Pinus taeda]

>gi|47716870|gb|AAT37621.1| nodulin-like protein 5NG4 [Pinus taeda]

MASNIMQRCNVFMSERVKLHAAMLALQFGYAGFHIVSRAALNMGVSKVVFPVYRNILALMLIGPCAYFLE

KKERPALTLSFLIQFFLLALCGITGQSRILSLRIVLHIPTFASAIQNSVPAITFIMAAALRLEKVHISRR

DGLAKIIGTVACVSGATIITLYKGPPITHIWRPNLEVTASYFKAFQGNDLSAKSENWTLGCIYLLGNCLA

WSGWIVLQAPVLKRYPARLSVTSFTCFFGVIQFLIIAAFFETDLEHWKIHSGGELFTILYAGFVASGIAF

SVQIWCIDRGGPVFVAVYQPVQTIAVAIMASIILGEQFYLGGIFGAILIIIGLYLVLWGKSEEKRLGLLQ

AKSSMVPENQPDNMDQSATLIINSSNGIKPNTSSSLTQPLLLDTSYKTVNIPSPSDEPQP

Mtnod21

MtN21 [Medicago truncatula]

>gi|2598575|emb|CAA75575.1| MtN21 [Medicago truncatula]

MGAEKPRSCATYFENSKPYFAMILLQFGYAGMNIITKLSLNGGMSHYVLVVYRHAFATIAIAPFAIIFEW

KDQPKITFSVFMQILLLALLGPVIDQNFYYAGLKLTSPTFSCAMSNMLPAMTFVMAVLCRMEIVNLKKLR

CQAKVIGTILTVAGAMLMTLYKGPVLELMWTKYIPHSNANITSSSSKDNWFLGSILLIIATLAWSSLFVL

QAKAIETYKNHQLTLTSLICFFGTILAFATTLIMENKDSVWTIGWDMNLLAAAYAGIVTSSISYYIQGLV

IKKKGPVFATSFSPLMMIIVAIMGFFILAEQLFLGSVIGSILVVIGLYSVLWGKHKEQVECKVSPDDIPL

PIKSARINGNMGAFSASFDKHSEVKLDQKEESNISLVIINYNRS

Os_nod21 

putative nodulin MtN21 [Oryza sativa Japonica Group]

>gi|20804554|dbj|BAB92246.1| putative nodulin MtN21 [Oryza sativa Japonica Group]

MASSPCGGFLEKAKPYFAMICLQFGYAGMNVITKVSLNHGMSHYVLVVYRHAFATISIAPFALLLERKVR

PKMTWSVFLQIFVLALLGPVIDQNFYYAGLKFTGPTFACAMSNILPAMTFVMAVIFRMEKVDLKKVRCQA

KVAGTLVTVAGAMMMTLYKGPLMQMAWTSHVQAPHGHGAEAPAAAAAVDPSGREWFLGSLFVIIATLAWA

SLFILQAHTLKKYSAPLSLTTLICFVGTLQAIVVTFAMEHRPSVWAIGFDMNLLAAAYAGIVTSSIAYYV

QGLVIQKTGPVFASAFSPLMMIIVAGMGSFILAEKIYLGGVLGAVLIVVGLYSVLWGKHKETQEQDAAMM

ELPVASKGNDAEFTAATVVGDDDDAADCKKANGVKKSSSSNEQGASAV

Zm nod21

nodulin-like protein [Zea mays]

>gi|195640616|gb|ACG39776.1| nodulin-like protein [Zea mays]

MAMGCCYGDFFDKAKPYLAMISLQFGYAGMNVITKVSLNHGMSHYVLVVYRHAFATVSIAPFALILERKV

RPNMTWSVFLQIFVLALLGPVIDQNFYYAGLKFTGPTFACAMSNILPAMTFVMAVIFRMEKVDLKKMRCQ

AKVAGTLVTVAGAMMMTLYKGPLMKMAWTSSGHAHGGGGGAEAAVIDPSGREWFLGSLFVIVATLAWASL

FILQAHTLKQYAAPLSLTTLICFVGTLQAIVVTFAMEHRPSVWTIGFDMNLLAAAYAGIVTSSIAYYVQG

LVIQKTGPVFASAFSPLMMIIVAVMGSFILAEKIFLGGVLGAVLIVIGLYSVLWGKHKETQDKEDDETTE

LPVVAIMASKTNGVVYDDDDDVVFVKEIAAAGAGAVGGDDSECRKATGVVKSSSRGHGAAGAV

Pt_nod21 a

>gi|13433307|gb|BG485740.1|[13433307] NXPV_038_C08_F NXPV_038_C08_F NXPV (Nsf Xylem Planings wood Vertical) Pinus taeda cDNA clone NXPV_038_C08 5- similar to Arabidopsis thaliana sequence At5g07050 MtN21 nodulin protein-like see http://mips.gsf.de/proj/thal/db/index.html, mRNA sequence


ATCCCTGCAATTTGGGTATGCTGGCATGAATATAATCAGTAAAGTCTCTTTAAGCGGAGG GATGAATCACTTTGTTCTTGTAGTGTACAGGCACGCTGTAGCTACAATAGTCCTCGCTCC TTTTGCTTTCTTCGTGGAAAGGAAAGTACGACCGAAAATCACATTTAGCATTTTCTGCCA AATTTTTGCACTGGGTTTATTNNNGCCAGTGCTCGANNAGAATTTTTACTATCTGGGTCT GAAATTAACTTCTCCAACATATTCCTGTGCACTCAGTAATGTACTCCCAGCCATGACTTT CGTGATTGCCCTCGTGTTCAGNATGGAGAGAGTGAATATAAAACNNNTACGCAGTCAAGC AAAAATTCTGGGAACAATCGTGTGTGNNNNGGGAGCAATGCTCATGACGTTATACNA

orf 5-416

LQFGYAGMNIISKVSLSGGMNHFVLVVYRHAVATIVLAPFAFFVERKVRPKITFSIFCQIFALGLXXPVLXX

NFYYLGLKLTSPTYSCALSNVLPAMTFVIALVFXMERVNIKXXR-SQAKILGTIVCXXGAMLMTLYX--
Clavata1

MtSUNN

CLV1-like receptor kinase [Medicago truncatula]

>gi|58372544|gb|AAW71475.1| CLV1-like receptor kinase [Medicago truncatula]

MKNITCYLLLLCMLFTTCYSLNNDLDALLKLKKSMKGEKAKDDALKDWKFSTSASAHCSFSGVKCDEDQR

VIALNVTQVPLFGHLSKEIGELNMLESLTITMDNLTGELPTELSKLTSLRILNISHNLFSGNFPGNITFG

MKKLEALDAYDNNFEGPLPEEIVSLMKLKYLSFAGNFFSGTIPESYSEFQKLEILRLNYNSLTGKIPKSL

SKLKMLKELQLGYENAYSGGIPPELGSIKSLRYLEISNANLTGEIPPSLGNLENLDSLFLQMNNLTGTIP

PELSSMRSLMSLDLSINGLSGEIPETFSKLKNLTLINFFQNKLRGSIPAFIGDLPNLETLQVWENNFSFV

LPQNLGSNGKFIYFDVTKNHLTGLIPPELCKSKKLKTFIVTDNFFRGPIPNGIGPCKSLEKIRVANNYLD

GPVPPGIFQLPSVQIIELGNNRFNGQLPTEISGNSLGNLALSNNLFTGRIPASMKNLRSLQTLLLDANQF

LGEIPAEVFALPVLTRINISGNNLTGGIPKTVTQCSSLTAVDFSRNMLTGEVPKGMKNLKVLSIFNVSHN

SISGKIPDEIRFMTSLTTLDLSYNNFTGIVPTGGQFLVFNDRSFAGNPSLCFPHQTTCSSLLYRSRKSHA

KEKAVVIAIVFATAVLMVIVTLHMMRKRKRHMAKAWKLTAFQKLEFRAEEVVECLKEENIIGKGGAGIVY

RGSMANGTDVAIKRLVGQGSGRNDYGFKAEIETLGRIRHRNIMRLLGYVSNKDTNLLLYEYMPNGSLGEW

LHGAKGCHLSWEMRYKIAVEAAKGLCYLHHDCSPLIIHRDVKSNNILLDADFEAHVADFGLAKFLYDPGA

SQSMSSIAGSYGYIAPEYAYTLKVDEKSDVYSFGVVLLELIIGRKPVGEFGDGVDIVGWINKTELELYQP

SDKALVSAVVDPRLNGYPLTSVIYMFNIAMMCVKEMGPARPTMREVVHMLTNPPHSTSHNLINL
PsSYM24

>gi|24940244|emb|CAD42181.1| serine-threonine protein kinase [Pisum sativum]

MKSITCYLLVFFCVLFTPCFSITDLDALLKLKESMKGEKSKHPDSLGDWKFSASGSAHCSFSGVTCDQDN

RVITLNVTQVPLFGRISKEIGVLDKLERLIITMDNLTGELPFEISNLTSLKILNISHNTFSGNFPGNITL

RMTKLEVLDAYDNSFTGHLPEEIVSLKELTILCLAGNYFTGTIPESYSEFQKLEILSINANSLSGKIPKS

LSKLKTLKELRLGYNNAYDGGVPPEFGSLKSLRYLEVSNCNLTGEIPPSFGNLENLDSLFLQMNNLTGII

PPELSSMKSLMSLDLSNNALSGEIPESFSNLKSLTLLNFFQNKFRGSIPAFIGDLPNLETLQVWENNFSF

VLPQNLGSNGKFIFFDVTKNHLTGLIPPDLCKSKKLQTFIVTDNFFHGPIPKGIGACKSLLKIRVANNYL

DGPVPQGIFQMPSVTIIELGNNRFNGQLPSEVSGVNLGILTISNNLFTGRIPASMKNLISLQTLWLDANQ

FVGEIPKEVFDLPVLTKFNISGNNLTGVIPTTVSQCRSLTAVDFSRNMITGEVPRGMKNLKVLSIFNLSH

NNISGLIPDEIRFMTSLTTLDLSYNNFTGIVPTGGQFLVFNDRSFFGNPNLCFPHQSSCSSYTFPSSKSH

AKVKAIITAIALATAVLLVIATMHMMRKRKLHMAKAWKLTAFQRLDFKAEEVVECLKEENIIGKGGAGIV

YRGSMPNGTDVAIKRLVGQGSGRNDYGFKAEIETLGRIRHRNIMRLLGYVSNKDTNLLLYEYMPNGSLGE

WLHGAKGCHLSWEMRYKIAVEAGKGLCYLHHDCSPLIIHRDVKSNNILLDADFEAHVADFGLAKFLYDPG

ASQSMSSIAGSYGYIAPEYAYTLKVDEKSDVYSFGVVLLELIIGRKPVGEFGDGVDIVGWINKTELELYQ

PSDKALVSAVVDPRLTGYPMASVIYMFNIAMMCVKEMGPARPTMREVVHMLTNPPQSTTHNNLINL

LjHAR1

>gi|24940158|emb|CAD42336.1| hypernodulation aberrant root formation protein [Lotus japonicus]

MRIRVSYLLVLCFTLIWFRWTVVYSSFSDLDALLKLKESMKGAKAKHHALEDWKFSTSLSAHCSFSGVTC

DQNLRVVALNVTLVPLFGHLPPEIGLLEKLENLTISMNNLTDQLPSDLASLTSLKVLNISHNLFSGQFPG

NITVGMTELEALDAYDNSFSGPLPEEIVKLEKLKYLHLAGNYFSGTIPESYSEFQSLEFLGLNANSLTGR

VPESLAKLKTLKELHLGYSNAYEGGIPPAFGSMENLRLLEMANCNLTGEIPPSLGNLTKLHSLFVQMNNL

TGTIPPELSSMMSLMSLDLSINDLTGEIPESFSKLKNLTLMNFFQNKFRGSLPSFIGDLPNLETLQVWEN

NFSFVLPHNLGGNGRFLYFDVTKNHLTGLIPPDLCKSGRLKTFIITDNFFRGPIPKGIGECRSLTKIRVA

NNFLDGPVPPGVFQLPSVTITELSNNRLNGELPSVISGESLGTLTLSNNLFTGKIPAAMKNLRALQSLSL

DANEFIGEIPGGVFEIPMLTKVNISGNNLTGPIPTTITHRASLTAVDLSRNNLAGEVPKGMKNLMDLSIL

NLSRNEISGPVPDEIRFMTSLTTLDLSSNNFTGTVPTGGQFLVFNYDKTFAGNPNLCFPHRASCPSVLYD

SLRKTRAKTARVRAIVIGIALATAVLLVAVTVHVVRKRRLHRAQAWKLTAFQRLEIKAEDVVECLKEENI

IGKGGAGIVYRGSMPNGTDVAIKRLVGQGSGRNDYGFRAEIETLGKIRHRNIMRLLGYVSNKDTNLLLYE

YMPNGSLGEWLHGAKGGHLRWEMRYKIAVEAARGLCYMHHDCSPLIIHRDVKSNNILLDADFEAHVADFG

LAKFLYDPGASQSMSSIAGSYGYIAPEYAYTLKVDEKSDVYSFGVVLLELIIGRKPVGEFGDGVDIVGWV

NKTMSELSQPSDTALVLAVVDPRLSGYPLTSVIHMFNIAMMCVKEMGPARPTMREVVHMLTNPPQSNTST
QDLINL

GmCLV1A

>gi|7329122|gb|AAF59905.1|AF197946_1 receptor protein kinase-like protein [Glycine max]

MRSCVCYTLLLFVFFIWLHVATCSSFSDMDALLKLKESMKGDRAKDDALHDWKFSTSLSAHCFFSGVSCD

QELRVVAINVSFVPLFGHVPPEIGELDKLENLTISQNNLTGELPKELAALTSLKHLNISHNVFSGYFPGK

IILPMTELEVLDVYDNNFTGSLPEEFVKLEKLKYLKLDGNYFSGSIPESYSEFKSLEFLSLSTNSLSGNI

PKSLSKLKTLRILKLGYNNAYEGGIPPEFGTMESLKYLDLSSCNLSGEIPPSLANMRNLDTLFLQMNNLT

GTIPSELSDMVSLMSLDLSFNGLTGEIPTRFSQLKNLTLMNFFHNNLRGSVPSFVGELPNLETLQLWENN

FSSELPQNLGQNGKFKFFDVTKNHFSGLIPRDLCKSGRLQTFLITDNFFHGPIPNEIANCKSLTKIRASN

NYLNGAVPSGIFKLPSVTIIELANNRFNGELPPEISGDSLGILTLSNNLFTGKIPPALKNLRALQTLSLD

TNEFLGEIPGEVFDLPMLTVVNISGNNLTGPIPTTFTRCVSLAAVDLSRNMLDGEIPKGMKNLTDLSIFN

VSINQISGSVPDEIRFMLSLTTLDLSYNNFIGKVPTGGQFLVFSDKSFAGNPNLCSSHSCPNSSLKKRRG

PWSLKSTRVIVMVIALATAAILVAGTEYMRRRRKLKLAMTWKLTGFQRLNLKAEEVVECLKEENIIGKGG

AGIVYRGSMRNGSDVAIKRLVGAGSGRNDYGFKAEIETVGKIRHRNIMRLLGYVSNKETNLLLYEYMPNG

SLGEWLHGAKGGHLKWEMRYKIAVEAAKGLCYLHHDCSPLIIHRDVKSNNILLDAHFEAHVADFGLAKFL

YDLGSSQSMSSIAGSYGYIAPEYAYTLKVDEKSDVYSFGVVLLELIIGRKPVGEFGDGVDIVGWVNKTRL

ELSQPSDAAVVLAVVDPRLSGYPLISVIYMFNIAMMCVKEVGPTRPTMREVVHMLSNPPHFTTHTHNLIN

L

GmCLV1B

>gi|7329124|gb|AAF59906.1|AF197947_1 receptor protein kinase-like protein [Glycine max]

MRSCVCYTLLLFIFFIWLRVATCSSFTDMESLLKLKDSMKGDKAKDDALHDWKFFPSLSAHCFFSGVKCD

RELRVVAINVSFVPLFGHLPPEIGQLDKLENLTVSQNNLTGVLPKELAALTSLKHLNISHNVFSGHFPGQ

IILPMTKLEVLDVYDNNFTGPLPVELVKLEKLKYLKLDGNYFSGSIPESYSEFKSLEFLSLSTNSLSGKI

PKSLSKLKTLRYLKLGYNNAYEGGIPPEFGSMKSLRYLDLSSCNLSGEIPPSLANLTNLDTLFLQINNLT

GTIPSELSAMVSLMSLDLSINDLTGEIPMSFSQLRNLTLMNFFQNNLRGSVPSFVGELPNLETLQLWDNN

FSFVLPPNLGQNGKLKFFDVIKNHFTGLIPRDLCKSGRLQTIMITDNFFRGPIPNEIGNCKSLTKIRASN

NYLNGVVPSGIFKLPSVTIIELANNRFNGELPPEISGESLGILTLSNNLFSGKIPPALKNLRALQTLSLD

ANEFVGEIPGEVFDLPMLTVVNISGNNLTGPIPTTLTRCVSLTAVDLSRNMLEGKIPKGIKNLTDLSIFN

VSINQISGPVPEEIRFMLSLTTLDLSNNNFIGKVPTGGQFAVFSEKSFAGNPNLCTSHSCPNSSLYPDDA

LKKRRGPWSLKSTRVIVIVIALGTAALLVAVTVYMMRRRKMNLAKTWKLTAFQRLNFKAEDVVECLKEEN

IIGKGGAGIVYRGSMPNGTDVAIKRLVGAGSGRNDYGFKAEIETLGKIRHRNIMRLLGYVSNKETNLLLY

EYMPNGSLGEWLHGAKGGHLKWEMRYKIAVEAAKGLCYLHHDCSPLIIHRDVKSNNILLDGDLEAHVADF

GLAKFLYDPGASQSMSSIAGSYGYIAPEYAYTLKVDEKSDVYSFGVVLLELIIGRKPVGEFGDGVDIVGW

VNKTRLELAQPSDAALVLAVVDPRLSGYPLTSVIYMFNIAMMCVKEMGPARPTMREVVHMLSEPPHSATH

THNLINL

BnCLV1

>gi|31540632|gb|AAP49010.1| CLV1-like receptor kinase [Brassica napus]

MAMRLLKTHLLFLHLHYVISILLLSFSPCFASTDMDHLLTLKSSMVGPNGHGLHDWVRSPSPSAHCSFSG

VSCDGDARVISLNVSFTPLFGTISPEIGMLDRLVNLTLAANNFSGMLPLEMKSLTSLKVLNISNNVNLNG

TFPGEILTPMVDLEVLDAYNNNFTGPLPPEIPGLKKLRHLSLGGNFLTGEIPESYGDIQSLEYLGLNGAG

LSGESPAFLSRLKNLKEMYVGYFNSYTGGVPPEFGELTNLEVLDMASCTLTGEIPTTLSNLKHLHTLFLH

INNLTGNIPPELSGLISLKSLDLSINQLTGEIPQSFISLWNITLVNLFRNNLHGPIPEFIGDMPNLQVLQ

VWENNFTLELPANLGRNGNLKKLDVSDNHLTGLIPMDLCRGGKLETLVLSDNFFFGSIPEKLGRCKSLNK

IRIVKNLLNGTVPAGLFTLPLVTIIELTDNFFSGELPGEMSGDLLDHIYLSNNWFTGLIPPAIGNFKNLQ

DLFLDRNRFSGNIPREVFELKHLTKINTSANNLTGDIPDSISRCTSLISVDLSRNRIGGDIPKDIHDVIN

LGTLNLSGNQLTGSIPIGIGKMTSLTTLDLSFNDLSGRVPLGGQFLVFNDTSFAGNPYLCLPRHVSCLTR

PGQTSDRIHTALFSPSRIAITIIAAVTALILISVAIRQMNKKKHERSLSWKLTAFQRLDFKAEDVLECLQ

EENIIGKGGAGIVYRGSMPNNVDVAIKRLVGRGTGRSDHGFTAEIQTLGRIRHRHIVRLLGYVANRDTNL

LLYEYMPNGSLGELLHGSKGGHLQWETRHRVAVEAAKGLCYLHHDCSPLILHRDVKSNNILLDSDFEAHV

ADFGLAKFLLDGAASECMSSIAGSYGYIAPEYAYTLKVDEKSDVYSFGVVLLELIAGKKPVGEFGEGVDI

VRWVRNTEGEIPQPSDAATVVAIVDQRLTGYPLTSVIHVFKIAMMCVEDEATTRPTMREVVHMLTNPP

AtCLV1

>gi|2160756|gb|AAB58929.1| CLV1 receptor kinase [Arabidopsis thaliana]

MAMRLLKTHLLFLHLYLFFSPCFAYTDMEVLLNLKSSMIGPKGHGLHDWIHSSSPDAHCSFSGVSCDDDA

RVISLNVSFTPLFGTISPEIGMLTHLVNLTLAANNFTGELPLEMKSLTSLKVLNISNNGNLTGTFPGEIL

KAMVDLEVLDTYNNNFNGKLPPEMSELKKLKYLSFGGNFFSGEIPESYGDIQSLEYLGLNGAGLSGKSPA

FLSRLKNLREMYIGYYNSYTGGVPREFGGLTKLEILDMASCTLTGEIPTSLSNLKHLHTLFLHINNLTGH

IPPELSGLVSLKSLDLSINQLTGEIPQSFINLGNITLINLFRNNLYGQIPEAIGELPKLEVFEVWENNFT

LQLPANLGRNGNLIKLDVSDNHLTGLIPKDLCRGEKLEMLILSNNFFFGPIPEELGKCKSLTKIRIVKNL

LNGTVPAGLFNLPLVTIIELTDNFFSGELPVTMSGDVLDQIYLSNNWFSGEIPPAIGNFPNLQTLFLDRN

RFRGNIPREIFELKHLSRINTSANNITGGIPDSISRCSTLISVDLSRNRINGEIPKGINNVKNLGTLNIS

GNQLTGSIPTGIGNMTSLTTLDLSFNDLSGRVPLGGQFLVFNETSFAGNTYLCLPHRVSCPTRPGQTSDH

NHTALFSPSRIVITVIAAITGLILISVAIRQMNKKKNQKSLAWKLTAFQKLDFKSEDVLECLKEENIIGK

GGAGIVYRGSMPNNVDVAIKRLVGRGTGRSDHGFTAEIQTLGRIRHRHIVRLLGYVANKDTNLLLYEYMP

NGSLGELLHGSKGGHLQWETRHRVAVEAAKGLCYLHHDCSPLILHRDVKSNNILLDSDFEAHVADFGLAK

FLVDGAASECMSSIAGSYGYIAPEYAYTLKVDEKSDVYSFGVVLLELIAGKKPVGEFGEGVDIVRWVRNT

EEEITQPSDAAIVVAIVDPRLTGYPLTSVIHVFKIAMMCVEEEAAARPTMREVVHMLTNPPKSVANLIAF
PtCLV1

>gi|11605214|gb|BF517399.1|BF517399 NXSI_021_A09_F NXSI (Nsf Xylem Side wood Inclined) Pinus taeda cDNA clone NXSI_021_A09 5' similar to Arabidopsis thaliana sequence At5g61480 leucine-rich receptor-like protein kinase - like protein see http://mips.gsf.de/proj/thal/db/index.html, mRNA sequence

ORF
GAGGCTCCACGGTCTCCGGCATCTTGAAATTGGATACAATTTCTACGAGGGCGGGATTCCATGGCAGCTC

AGCAACATGACAGAGCTTGAGTATTTGGATATTGCGCAAGCTAATTTGTCTGGGTCTTTGCCTTGGGAAT

TGGGTATGCTAAGGAAGCTGAATGCTTTGTTCTTGTTCAAGAATAATCTCAGCGGCACACTCCCGCCTCA
GCTCAGCAACCTCCGCAGCGTCCTGTCTTTAGACTTGTCCAACAACACGATCTCGGGTTCGATTCCCCTG

GGGTTCTCTNNNNNNANGAATTTGAAACTTCTGAGCCTTATGNNTAATAATCTGAGCGGCAGCATGCCTC

AGGGGATCGGCAATTTGCCCAACCTGGAGATTGTCCAGCTTTGGAATAATTCTTTGAGCGGAATTCTGCC

TCCGAACCTCGGCAGAAACCGAAAGCTCAAGCAGCTTGATGTTTCCTCGAATCAATTCACNGGACCCATC

CCGCTGGANNNC

Orf 77-500

MTELEYLDIAQANLSGSLPWELGMLRKLNALFLFKNNLSGTLPPQLSNLRSVLSLDLSNN

TISGSIPLGFSXXXNLKLLSLMXNNLSGSMPQGIGNLPNLEIVQLWNNSLSGILPPNLGR

NRKLKQLDVSSNQFTGPIPLX
GmRLK1

>gi|9651941|gb|AAF91322.1|AF244888_1 receptor-like protein kinase 1 [Glycine max]

MRVLVLFFLFLHSLQAARISEYRALLSFKASSLTDDPTHALSSWNSSTPFCSWFGLTCDSRRHVTSLNLT

SLSLSGTLSDDLSHLPFLSHLSLADNKFSGPIPASFSALSALRFLNLSNNVFNATFPSQLNRLANLEVLD

LYNNNMTGELPLSVAAMPLLRHLHLGGNFFSGQIPPEYGTWQHLQYLALSGNELAGTIAPELGNLSSLRE

LYIGYYNTYSGGIPPEIGNLSNLVRLDAAYCGLSGEIPAELGKLQNLDTLFLQVNALSGSLTPELGSLKS

LKSMDLSNNMLSGEVPASFAELKNLTLLNLFRNKLHGAIPEFVGELPALEVLQLWENNFTGSIPQNLGNN

GRLTLVDLSSNKITGTLPPNMCYGNRLQTLITLGNYLFGPIPDSLGKCKSLNRIRMGENFLNGSIPKGLF

GLPKLTQVELQDNLLTGQFPEDGSIATDLGQISLSNNQLSGSLPSTIGNFTSMQKLLLNGNEFTGRIPPQ

IGMLQQLSKIDFSHNKFSGPIAPEISKCKLLTFIDLSGNELSGEIPNKITSMRILNYLNLSRNHLDGSIP

GNIASMQSLTSVDFSYNNFSGLVPGTGQFGYFNYTSFLGNPELCGPYLGPCKDGVANGPRQPHVKGPFSS

SLKLLLVIGLLVCSILFAVAAIFKARALKKASEARAWKLTAFQRLDFTVDDVLDCLKEDNIIGKGGAGIV

YKGAMPNGGNVAVKRLPAMSRGSSHDHGFNAEIQTLGRIRHRHIVRLLGFCSNHETNLLVYEYMPNGSLG

EVLHGKKGGHLHWDTRYKIAVEAAKGLCYLHHDCSPLIVHRDVKSNNILLDSNFEAHVADFGLAKFLQDS

GASECMSAIAGSYGYIAPEYAYTLKVDEKSDVYSFGVVLLELVTGRKPVGEFGDGVDIVQWVRKMTDSNK

EGVLKVLDSRLPSVPLHEVMHVFYVAMLCVEEQAVERPTMREVVQILTELPKPPSSKHAITESSLSSSNS

LGSPTTASKEPKDNQHPPQSPPPDLLSI

GmRLK2

>gi|9651943|gb|AAF91323.1|AF244889_1 receptor-like protein kinase 2 [Glycine max]

MPKMRVLFVFLFFHFHFPETLSAPISEYRALLSLRSVITDATPPVLSSWNASIPYCSWLGVTCDNRRHVT

ALNLTGLDLSGTLSADVAHLPFLSNLSLAANKFSGPIPPSLSALSGLRYLNLSNNVFNETFPSELWRLQS

LEVLDLYNNNMTGVLPLAVAQMQNLRHLHLGGNFFSGQIPPEYGRWQRLQYLAVSGNELDGTIPPEIGNL

TSLRELYIGYYNTYTGGIPPEIGNLSELVRLDVAYCALSGEIPAALGKLQKLDTLFLQVNALSGSLTPEL

GNLKSLKSMDLSNNMLSGEIPASFGELKNITLLNLFRNKLHGAIPEFIGELPALEVVQLWENNLTGSIPE

GLGKNGRLNLVDLSSNKLTGTLPPYLCSGNTLQTLITLGNFLFGPIPESLGTCESLTRIRMGENFLNGSI

PKGLFGLPKLTQVELQDNYLSGEFPEVGSVAVNLGQITLSNNQLSGALSPSIGNFSSVQKLLLDGNMFTG

RIPTQIGRLQQLSKIDFSGNKFSGPIAPEISQCKLLTFLDLSRNELSGDIPNEITGMRILNYLNLSKNHL

VGSIPSSISSMQSLTSVDFSYNNLSGLVPGTGQFSYFNYTSFLGNPDLCGPYLGACKGGVANGAHQPHVK

GLSSSLKLLLVVGLLLCSIAFAVAAIFKARSLKKASEARAWKLTAFQRLDFTVDDVLHCLKEDNIIGKGG

AGIVYKGAMPNGDHVAVKRLPAMSRGSSHDHGFNAEIQTLGRIRHRHIVRLLGFCSNHETNLLVYEYMPN

GSLGEVLHGKKGGHLHWDTRYKIAVEAAKGLCYLHHDCSPLIVHRDVKSNNILLDSNHEAHVADFGLAKF

LQDSGTSECMSAIAGSYGYIAPEYAYTLKVDEKSDVYSFGVVLLELITGRKPVGEFGDGVDIVQWVRKMT

DSNKEGVLKVLDPRLPSVPLHEVMHVFYVAMLCVEEQAVERPTMREVVQILTELPKPPGSKEGDLTITES

SLSSSNALESPSSASKEDQNPPQSPPPDLLSI

At_LRR XIII a 

10177448 At5g62710

putative receptor like protein kinase [Arabidopsis thaliana]

>gi|26451750|dbj|BAC42970.1| putative receptor like protein kinase [Arabidopsis thaliana]

MGISNWVFSVISVATLFVSCSFALTLDGFALLELKSGFNDTRNSLENWKDSDESPCSWTGVSCNPQDQRV

VSINLPYMQLGGIISPSIGKLSRLQRLALHQNSLHGNIPNEITNCTELRAMYLRANFLQGGIPPDLGNLT

FLTILDLSSNTLKGAIPSSISRLTRLRSLNLSTNFFSGEIPDIGVLSRFGVETFTGNLDLCGRQIRKPCR

SSMGFPVVLPHAESADESDSPKRSSRLIKGILIGAMSTMALAFIVIFVFLWIWMLSKKERKVKKYTEVKK

QKDPSETSKKLITFHGDLPYSSTELIEKLESLDEEDIVGSGGFGTVYRMVMNDLGTFAVKKIDRSRQGSD
RVFEREVEILGSVKHINLVNLRGYCRLPSSRLLIYDYLTLGSLDDLLHERAQEDGLLNWNARLKIALGSA

RGLAYLHHDCSPKIVHRDIKSSNILLNDKLEPRVSDFGLAKLLVDEDAHVTTVVAGTFGYLAPEYLQNGR

ATEKSDVYSFGVLLLELVTGKRPTDPIFVKRGLNVVGWMNTVLKENRLEDVIDKRCTDVDEESVEALLEI

AERCTDANPENRPAMNQVAQLLEQEVMSPSSGIDYYDDSHSDYC

At_LRR XIII b

4263791 At2g35620 LRR4

>gi|224589541|gb|ACN59304.1| leucine-rich repeat receptor-like protein kinase [Arabidopsis thaliana]

MGICLMKRCCSWFLLISFLSALTNENEAISPDGEALLSFRNGVLASDGVIGLWRPEDPDPCNWKGVTCDA

KTKRVIALSLTYHKLRGPLPPELGKLDQLRLLMLHNNALYQSIPASLGNCTALEGIYLQNNYITGTIPSE

IGNLSGLKNLDLSNNNLNGAIPASLGQLKRLTKFNVSNNFLVGKIPSDGLLARLSRDSFNGNRNLCGKQI

DIVCNDSGNSTASGSPTGQGGNNPKRLLISASATVGGLLLVALMCFWGCFLYKKLGRVESKSLVIDVGGG

ASIVMFHGDLPYASKDIIKKLESLNEEHIIGCGGFGTVYKLSMDDGNVFALKRIVKLNEGFDRFFERELE
ILGSIKHRYLVNLRGYCNSPTSKLLLYDYLPGGSLDEALHKRGEQLDWDSRVNIIIGAAKGLAYLHHDCS

PRIIHRDIKSSNILLDGNLEARVSDFGLAKLLEDEESHITTIVAGTFGYLAPEYMQSGRATEKTDVYSFG

VLVLEVLSGKLPTDASFIEKGFNIVGWLNFLISENRAKEIVDLSCEGVERESLDALLSIATKCVSSSPDE

RPTMHRVVQLLESEVMTPCPSDFYDSSSD

At_LRR VII a

7270570 At4g36180

>gi|224589649|gb|ACN59357.1| leucine-rich repeat receptor-like protein kinase [Arabidopsis thaliana]

MAMDISLFFIFLVIYAPLVSYADESQAEIDALTAFKLNLHDPLGALTSWDPSTPAAPCDWRGVGCTNHRV

TEIRLPRLQLSGRISDRISGLRMLRKLSLRSNSFNGTIPTSLAYCTRLLSVFLQYNSLSGKLPPAMRNLT

SLEVFNVAGNRLSGEIPVGLPSSLQFLDISSNTFSGQIPSGLANLTQLQLLNLSYNQLTGEIPASLGNLQ

SLQYLWLDFNLLQGTLPSAISNCSSLVHLSASENEIGGVIPAAYGALPKLEVLSLSNNNFSGTVPFSLFC

NTSLTIVQLGFNAFSDIVRPETTANCRTGLQVLDLQENRISGRFPLWLTNILSLKNLDVSGNLFSGEIPP

DIGNLKRLEELKLANNSLTGEIPVEIKQCGSLDVLDFEGNSLKGQIPEFLGYMKALKVLSLGRNSFSGYV

PSSMVNLQQLERLNLGENNLNGSFPVELMALTSLSELDLSGNRFSGAVPVSISNLSNLSFLNLSGNGFSG

EIPASVGNLFKLTALDLSKQNMSGEVPVELSGLPNVQVIALQGNNFSGVVPEGFSSLVSLRYVNLSSNSF

SGEIPQTFGFLRLLVSLSLSDNHISGSIPPEIGNCSALEVLELRSNRLMGHIPADLSRLPRLKVLDLGQN

NLSGEIPPEISQSSSLNSLSLDHNHLSGVIPGSFSGLSNLTKMDLSVNNLTGEIPASLALISSNLVYFNV
SSNNLKGEIPASLGSRINNTSEFSGNTELCGKPLNRRCESSTAEGKKKKRKMILMIVMAAIGAFLLSLFC

CFYVYTLLKWRKKLKQQSTTGEKKRSPGRTSAGSRVRSSTSRSSTENGEPKLVMFNNKITLAETIEATRQ

FDEENVLSRTRYGLLFKANYNDGMVLSIRRLPNGSLLNENLFKKEAEVLGKVKHRNITVLRGYYAGPPDL

RLLVYDYMPNGNLSTLLQEASHQDGHVLNWPMRHLIALGIARGLGFLHQSNMVHGDIKPQNVLFDADFEA

HISDFGLDRLTIRSPSRSAVTANTIGTLGYVSPEATLSGEITRESDIYSFGIVLLEILTGKRPVMFTQDE

DIVKWVKKQLQRGQVTELLEPGLLELDPESSEWEEFLLGIKVGLLCTATDPLDRPTMSDVVFMLEGCRVG

PDVPSSADPTSQPSPA

At_LRR VII b

9369365 At1g75640

>gi|15222322|ref|NP_177694.1| leucine-rich repeat family protein / protein kinase family protein [Arabidopsis thaliana]

MAATVIFFLHFAAIFFSRFHHTSAISSETQALTSFKLSLHDPLGALESWNQSSPSAPCDWHGVSCFSGRV

RELRLPRLHLTGHLSPRLGELTQLRKLSLHTNDINGAVPSSLSRCVFLRALYLHYNSFSGDFPPEILNLR

NLQVLNAAHNSLTGNLSDVTVSKSLRYVDLSSNAISGKIPANFSADSSLQLINLSFNHFSGEIPATLGQL

QDLEYLWLDSNQLQGTIPSALANCSSLIHFSVTGNHLTGLIPVTLGTIRSLQVISLSENSFTGTVPVSLL

CGYSGYNSSMRIIQLGVNNFTGIAKPSNAACVNPNLEILDIHENRINGDFPAWLTDLTSLVVLDISGNGF

SGGVTAKVGNLMALQELRVANNSLVGEIPTSIRNCKSLRVVDFEGNKFSGQIPGFLSQLRSLTTISLGRN

GFSGRIPSDLLSLYGLETLNLNENHLTGAIPSEITKLANLTILNLSFNRFSGEVPSNVGDLKSLSVLNIS

GCGLTGRIPVSISGLMKLQVLDISKQRISGQLPVELFGLPDLQVVALGNNLLGGVVPEGFSSLVSLKYLN

LSSNLFSGHIPKNYGFLKSLQVLSLSHNRISGTIPPEIGNCSSLEVLELGSNSLKGHIPVYVSKLSLLKK

LDLSHNSLTGSIPDQISKDSSLESLLLNSNSLSGRIPESLSRLTNLTALDLSSNRLNSTIPSSLSRLRFL

NYFNLSRNSLEGEIPEALAARFTNPTVFVKNPGLCGKPLGIECPNVRRRRRRKLILLVTLAVAGALLLLL
CCCGYVFSLWKWRNKLRLGLSRDKKGTPSRTSRASSGGTRGEDNNGGPKLVMFNNKITLAETLEATRQFD

EENVLSRGRYGLVFKATFRDGMVLSVRRLMDGASITDATFRNQAEALGRVKHKNITVLRGYYCGPPDLRL

LVYDYMPNGNLATLLQEASHQDGHVLNWPMRHLIALGIARGLSFLHSLSIIHGDLKPQNVLFDADFEAHL

SEFGLDRLTALTPAEEPSTSSTPVGSLGYIAPEAGLTGETSKESDVYSFGIVLLEILTGKKAVMFTEDED

IVKWVKRQLQKGQIVELLEPGLLELDPESSEWEEFLLGIKVGLLCTGGDVVDRPSMADVVFMLEGCRVGP

AISLSADPTSPTSPAATAVS

Outgroup

 AALP (Arabidopsis aleurain-like protease); cysteine-type peptidase [Arabidopsis thaliana]

GENE ID: 836158 AALP | AALP (Arabidopsis aleurain-like protease); cysteine-type

peptidase [Arabidopsis thaliana]

[image: image1.wmf]

protein


>gi|18424347|ref|NP_568921.1| AALP (Arabidopsis aleurain-like protease); cysteine-type peptidase [Arabidopsis thaliana]

MSAKTILSSVVLVVLVAASAAANIGFDESNPIRMVSDGLREVEESVSQILGQSRHVLSFARFTHRYGKKY

QNVEEMKLRFSIFKENLDLIRSTNKKGLSYKLGVNQFADLTWQEFQRTKLGAAQNCSATLKGSHKVTEAA

LPETKDWREDGIVSPVKDQGGCGSCWTFSTTGALEAAYHQAFGKGISLSEQQLVDCAGAFNNYGCNGGLP

SQAFEYIKSNGGLDTEKAYPYTGKDETCKFSAENVGVQVLNSVNITLGAEDELKHAVGLVRPVSIAFEVI

HSFRLYKSGVYTDSHCGSTPMDVNHAVLAVGYGVEDGVPYWLIKNSWGADWGDKGYFKMEMGKNMCGIAT

CASYPVVA
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