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Multiple Sequence Alignment of Class Il and Ill PUBs

Shown is the amino acid sequence alignment of 42 PUBs. Alignment was curated manually
and gaps occurring in the alignment were deleted if more than 75% of the aligned sequences
contained a gap in the same position. Highest residue conservation is indicated by dark blue,
lighter shades indicate lower conservation. The phosphorylated residues Thr62 and Thr88 of
PUB22 are highlighted in red.

Sequences used for the alignment:
>AtCHIP At3G07370 /180-262 (outgroup)

DKPTEVPDYLCCNITLEIFRDPVISPSGVTYERAAILEHLKKVGKFDPITREKIDPANLVPNLAIKE
AVAAYLEKH-VW A

YKMG

>PUB10 AT1g71020/224-596
SDNLTIPEDFLCPISLELMKDPAIVSTGQTYERSFIQRWIDCGNLSCPKTQQKLENFTLTPNYVL
RSLISQWCTKHNIEQPGGYGSFRDSGDMSAIRALVCKLSSQSIEDRRTAVSEIRSLSKRSTDN
RILIAEAGAIPVLVKLLTSDDTETQENAVTCILNLSIYEHNKELIMLAGAVTSIVLVLRAGSMEARE
NAAATLFSLSLADENKIIGAS-
GAIMALVDLLQYGSVRGKKDAATALFNLCIYQGNKGRAVRAGIVKPLVKMLTDSSSERMADEA
LTILSVLASNQVAKTAILRANA-
IPPLIDCLQKDQPRNRENAAAILLCLCKRDTEKLISIGRLGAVVPLMELSRDGTERAKRKANLLR
KSSRK

>PUB11 AT1g23030 /225-590
SDKLTIPVDFLCPVSLELMKDPVIVATGQTYERAYIQRWIDCGNLTCPKTQQKLENFTLTPNYV
LRSLISRWCAEHNIEQPAGY-----
SGDMSVIRALVQRLSSRSTEDRRNAVSEIRSLSKRSTDNRILIAEAGAIPVLVNLLTSEDVATQE
NAITCVLNLSIYENNKELIMFAGAVTSIVQVLRAGTMEARENAAATLFSLSLADENKIINGGS-
GAIPALVDLLENGTPRGKKDAATALFNLCIYHGNKGRAVRAGIVTALVKMLSDSTRHRMVDEA
LTILSVLANNQDAKSAIVKANT-
LPALIGILQTDQTRNRENAAAILLSLCKRDTEKLITIGRLGAVVPLMDLSKNGTERGKRKAILLRK
ACQ-

>PUB12 AT2g28830 /236-606
RDMLIPPEEFRCPISLELMTDPVIVSSGQTYERECIKKWLEGGHLTCPKTQETLTSDIMTPNYV
LRSLIAQWCESNGIEPPKRPASSSSDDEHNKIEELLLKLTSQQPEDRRSAAGEIRLLAKQNNH
NRVAIAASGAIPLLVNLLTSNDSRTQEHAVTSILNLSICQENKGKIVSSGAVPGIVHVLQKGSME
ARENAAATLFSLSVIDENKVTIGAA-
GAIPPLVTLLSEGSQRGKKDAATALFNLCIFQGNKGKAVRAGLVPVLMRLLTEP-
ESGMVDESLSILAILSSHPDGKSEVGAADA-
VPVLVDFIRSGSPRNKENSAAVLVHLCSWNQQHLIEAQKLGIMDLLIEMAENGTDRGKRKAAR
FSRFNDQ

>PUB13 AT3g46510 /237-607
QKIPVIPDDFRCPISLEMMRDPVIVSSGQTYERTCIEKWIEGGHSTCPKTQQALTSTTLTPNYV
LRSLIAQWCEANDIEPPKPPSSFSSPAEANKIEDLMWRLAYGNPEDQRSAAGEIRLLAKRNAD
NRVAIAEAGAIPLLVGLLSTPDSRIQEHSVTALLNLSICENNKGAIVSAGAIPGIVQVLKKGSMEA
RENAAATLFSLSVIDENKVTIGAL-
GAIPPLVVLLNEGTQRGKKDAATALFNLCIYQGNKGKAIRAGVIPTLTRLLTEP-
GSGMVDEALAILAILSSHPEGKAIIGSSDA-
VPSLVEFIRTGSPRNRENAAAVLVHLCSGDPQHLVEAQKLGLMGPLIDLAGNGTDRGKRKAA
RISRLAEQ



>PUB14 AT3g54850 /229-598
HRSPVIPEYFRCPISLELMKDPVIVSTGQTYERSSIQKWLDAGHKTCPKSQETLLHAGLTPNYV
LKSLIALWCESNGIELPQNQGSSSSDCDRTFVLSLLEKLANGTTEQQRAAAGELRLLAKRNVD
NRVCIAEAGAIPLLVELLSSPDPRTQEHSVTALLNLSINEGNKGAIVDAGAITDIVEVLKNGSME
ARENAAATLFSLSVIDENKVAIGAA-
GAIQALISLLEEGTRRGKKDAATAIFNLCIYQGNKSRAVKGGIVDPLTRLLKDA-
GGGMVDEALAILAILSTNQEGKTAIAEAES-
IPVLVEIIRTGSPRNRENAAAILWYLCIGNIERLNVAREVGADVALKELTENGTDRAKRKAALIQ
QTE--

>PUB15 AT59g42340 /227-592
STSLILPHEFLCPITLEIMLDPVIIATGQTYEKESIQKWFDAGHKTCPKTRQELDHLSLAPNFALK
NLIMQWCEKNNFKIPEKE-----
NEQKDEVSLLVEALSSSQLEEQRRSVKQMRLLARENPENRVLIANAGAIPLLVQLLSYPDSGIQ
ENAVTTLLNLSIDEVNKKLISNEGAIPNIIEILENGNREARENSAAALFSLSMLDENKVTIGLS-
NGIPPLVDLLQHGTLRGKKDALTALFNLSLNSANKGRAIDAGIVQPLLNLLKDK-
NLGMIDEALSILLLLASHPEGRQAIGQLSF-
IETLVEFIRQGTPKNKECATSVLLELGSNNSSFILAALQFGVYEYLVEITTSGTNR
AQRKANLISKSEQI

>PUB46 AT5g18320 /61-424

ISPVEVPKEFICTLSNTIMIEPVIIASGQTYEKRYITEWLKHE-
RTCPKTKQVLSHRLWIPNHLISDLITQWCLVNKYDHQKPS-----
ELFTSDIEALLQRVSSSSVADQIEAAKELRHQTKKFPNVRVFFVAGDSITRLLSPLSDSSLELQE
NIVTALFNLSILESNKTVIANCLVIPLLTKSLKQGTDETRRNAAATLSSLSAIDSNKIIIGNS-
EAVKALIDLIEEGDLLATKEATSTVFNLCIVLENKGKVVSAGLIHAATKKIKAG---
SNVDELLSLLALISTHNRAVEEMDKLGF-
[YDLFSILRKPSSLTGENAVVIVFNMYDRNRRLKVVGEEENQHGTFTKLAKQGSVRAARKAQW
IKRFVTG

>PUB47 AT5g18330 /60-418

ISPVEVPKEFICTLSNKIMIEPMLIASGQTFEKSYILEWLKHE-
RTCPRTKQVLYHRFMIPNHLINEVIKEWCLIHNFDRPKTS-----
DLFTGDLESLLQRISSSSVEDQTEAAKELALKAKRFSSVCVYFVAKDSITRLLTPLSDSNPEFLE
NIVTALHIFSTSEKNKTLVANPLVLPLLAKYMKQGTVLTRIHSAATVNSLSYTDSNKIIIGNS-
EVLKALIHVIEEGDSLATSEAFSALSNLCPVKEISEKAVSEGLIRAAIKKIKAG---
SNVSMLLSLLAFVSTQNQTTEEMDNLGL-
[YDLFSILRNSNSVNDENAVVIVYNICKSYKKRDVVLEEENKHGTFTRLENQEAGRATSLAKWIL
R----

>PUB48 AT5g18340 /69-432

SSSVEVPKEFKCTLSKTIMIDPVIIFSGQTYEKRYITEWLNHD-
LTCPTAKQVLYRVCLTPNHLINELITRWCLANKYDRPAPKPSDIDELFTDGIESLLQRISSSSVA
DQTEAAKELALQTEKFVNVRDFFIKEDSITRLLTPLSDSNPELQENIVTALFNMSTFEKNKTVLA
NHQVIPLLAKSMKQGSVVTRRNATLTLASLSDIDSNKIIGNS-
VALKALIDLIGELDLSATHDALCAVIDLCCERENWKKAISLGLAPAAIKNIKAR---
RNLFESLAALALISPHERVIQEVANLGV-
[YDLLSILRKTSCVTCENAVVIVGNMYAKSRIKKILAEEENQHKTFTKIATQGSVVAVMKAQCIN
Y-

>PUB9 AT3g07360 /67-434
LETVSCPEEFRCPLSNELMRDPVVLASGQTYDKLFIQKWLSSGNRTCPKTQQVLPHTALTPNL
LIREMISKWCKKNGLETKSQYDETVTRSDREIFNSLLCKVSSSNLQDQKSAAKELRLLTRKGT
EFRALFGESDEITRLVNPLHNPDEKLQEDVVTTLLNISIHDSNKKLVCNPNVIPLLIDALRRGTVA
TRSNAAAAIFTLSALDSNKVLIGKS-
GILKPLIDLLEEGNPLAIKDVAAAIFTLCIAHENRSRAVRDGAVRVLGKKISNG---



LYVDELLAILAMLVTHWKAVEELGELGG-
VSWLLKITRESECRNKENAIVILHTICFSDRKWKEIKEEENAHGTITKLSREGTSRAQRKANRLR
KAM--

>PUB2 AT5g67340 /228-598
RCPVRVPSDFRCSLSLELMTDPVIVASGQTFERVFIQKWIDMGLMVCPKTRQALSHTTLTPNFI
VRAFLASWCETNNVYPPDPLASSSESSIETEVKKLIDDLKSSSLDTQREATARIRILARNSTDN
RIVIARCEAIPSLVSLLYSTDERIQADAVTCLLNLSINDNNKSLIAESGAIVPLIHVLKTGYEEAKA
NSAATLFSLSVIEEYKTEIGEA-
GAIEPLVDLLGSGSLSGKKDAATALFNLSIHHENKTKVIEAGAVRYLVELMDPA--
FGMVEKAVVVLANLATVREGKIAIGEEGG-
IPVLVEVVELGSARGKENATAALLQLCTHSPKFCNNVIREGVIPPLVALTKSGTARGKEKAQYF
KAHRQS

>PUB4 AT2g23140 /224-594
TSSVAILADFFCPLSLEVMTDPVIVSSGQTYEKAFIKRWIDLGLKVCPKTRQTLTHTTLIPNYTV
KALIANWCETNDVKLPDPNASSSESEVETQVKKLVEELKSSSLDTQRQATAELRLLAKHNMD
NRIVIGNSGAIVLLVELLYSTDSATQENAVTALLNLSINDNNKKAIADAGAIEPLIHVLENGSSEA
KENSAATLFSLSVIEENKIKIGQS-
GAIGPLVDLLGNGTPRGKKDAATALFNLSIHQENKAMIVQSGAVRYLIDLMDPA--
AGMVDKAVAVLANLATIPEGRNAIGQEGG-
IPLLVEVVELGSARGKENAAAALLQLSTNSGRFCNMVLQEGAVPPLVALSQSGTPRAREKAQ
YFRNQRHG

>PUB3 AT39g54790 /227-598
AKGISIPPYFRCPLSTELMLDPVIVASGQTFDRTSIKKWLDNGLAVCPRTRQVLTHQELIPNYTV
KAMIASWLEANRINLATNSGGDASTMTTSHTIKLVEDLKSGSNKVKTAAAAEIRHLTINSIENRV
HIGRCGAITPLLSLLYSEEKLTQEHAVTALLNLSISELNKAMIVEVGAIEPLVHVLNTGNDRAKE
NSAASLFSLSVLQVNRERIGQSNAAIQALVNLLGKGTFRGKKDAASALFNLSITHDNKARIVQA
KAVKYLVELLDPD--LEMVDKAVALLANLSAVGEGRQAIVREGG-
IPLLVETVDLGSQRGKENAASVLLQLCLNSPKFCTLVLQEGAIPPLVALSQSGTQRAKEKAQHF
RNQRDA

>PUB8 AT4g21350 /4-363
DLPNDFRCPISLEIMSDPVILQSGHTFDRVSIQQWIDSGNRTCPITKLPLSETYLIPNHALRSLIL
NFAHVSLKESSRPR-----
EHSHSQSQALISTLVSSSNASKLESLTRLVRLTKRDSSIRRKVTESGAVRAALDCVDSCNQVL
QEKSLSLLLNLSLEDDNKVGLVADGVIRRIVTVLRVGSPDCKAIAATLLTSLAVVEVNKATIGSY
PDAISALVSLLRVGNDRERKESATALYALCSFPDNRKRVVDCGSVPILVEAADSG-----
LERAVEVLGLLVKCRGGREEMSKVSGFVEVLVNVLRNGNLKGIQYSLFILNCLCCCSGEIVDE
VKREGVVEICFGFEDNESEKIRRNATTLLGIPSS

>PUB16 AT5g01830 /242-606
LSDANIPADFRCPITLELMRDPVVVATGQTYDRESIDLWIQSGHNTCPKTGQVLKHTSLVPNR
ALKNLIVLWCRDQKIPFELYGDGGGEEFTKMMVSFLIEKLSV---
ADSNGVVFELRALAKSDTVARACIAEAGAIPKLVRYLATECPSLQINAVTTILNLSILEQNKTRIM
TDGALNGVIEVLRSGAWEAKANAAATLFSLAGVSAYRRRLGRKARVVSGLVDLAKQGPTSSK
RDALVAILNLVAERENVGRFVEAGVMGAAGDAFQ-----ELPEEAVAVVEAVVRRG-
GLMAVSAAFSLIRLLGEVMREGADTTRESAAATLVTMCRKGGLVAEMAAIPGIERVIWEMIGA
GTARGGRKAAYLRRWAAG

>PUB17 AT1g29340 /244-614
DTFITVPKDFVCPISLDLMTDPVIISTGQTYDRNSIARWIEEGHCTCPKTGQMLMDSRIVPNRAL
KNLIVQWCTASGISYESEFDSPNEEANKATVSILIKYLADGSQAAQTVAAREIRLLAKTGKENR
AYIAEAGAIPHLCRLLTSENAIAQENSVTAMLNLSIYEKNKSRIMEGDCLESIVSVLVSGLVEAQ



ENAAATLFSLSAVHEYKKRIAIVDQCVEALALLLONGTPRGKKDAVTALYNLSTHPDNCSRMIE
GGGVSSLVGALKNE---
GVAEEAAGALALLVRQSLGAEAIGKEDSAVAGLMGMMRCGTPRGKENAVAALLELCRSGGA
VAEKVLRAPIAGLLQTLLFTGTKRARRKAAVFQRRENA

>PUB18 AT1g10560 /243-612

IRGLKV-
EDLLCPISLEIMTDPVVIETGHTYDRSSITKWFGSGNITCPITGKILTSTELVDNVSVRQVIRKHC
KTNGIVLAGISRRRKSGAGKLIAKFLTSELINGGEEMIYRAVREIRVQTKTSSFNRSCLVKAGAV
TPLLKLLSSVDIRIQENAMAGILNLSKHVTGKSKIA-
GEGLKILVEILNEGATETRLYSASALFYLSSVEDYSRLIGENPDAIPGLMNIVKGDDDSAKRSAL
LAVMGLLMQSDNHWRVLAAGAVPILLDLLRSGE-GGLTADCLATLAKLAEYPDGTIGVIRRGG-
LKLAVKILSSSSPAVKQHCVGLILNLCLNGGVVGVLVKNSLVMGSLYTVLSNGEYGGSKKASMI
HEFQER

>PUB19 AT1g60190 /234-604

VRSLNV-
DDLRCPISLEIMSDPVVLESGHTYDRSSITKWFASGNITCPKTGKTLVSTVLVDNFSVKQVIQS
YSKQNGVVMGQKGKKKVDEAGKLTAEFLAGELIKGDEEEMVKALVEIRILTKTSTFYRSCLVE
AGVVESLMKILRSDDPRIQENAMAGIMNLSKDIAGKTRIVDGGGLRLIVEVLNDGARESRQYAA
AALFYLSSLGDYSRLIGEISDAIPGLVRIVKSCDDSAKRNALIAIRSLLMQPDNHWRILAAGIVPV
LLDLVKSEE-DGVTADSMAILAKMAEYPDGMISVLRRGG-
LKLAVKILGSSSPATKQHCVALLLNLCHNGGVVGSLAKNPSIMGSLYTASSNGELGGGKKASM
IHEFQER

>PUB20 AT1g66160 /19-382
EVEITIPSQFQCPISYELMKDPVIIASGITYDRENIEKWFESGYQTCPVTNTVLTSLEQIPNHTIR
RMIQGWCGSSLGGGIERIPTPRVPVTSHQVSEICERLSAGDYAACMEMVTKMTRLGKESERN
RKCVKENGAGLVLCVCFDSEASLLLEETVSVLTWMLIGLEGQSKLTTTSSFNRLVELLRNGD---
-QNAAFLIKELLELNVTHVALTKINGVQEAFMKSIN---
DSTCVNSLISIHHMILNQETVSRFLELDLVNITVEMLVDS-
ENSVCEKALTVLNVICETKEGREKVRRNKLVIPILVKKILKISE--
KKDLVSVMWKVCKGDGSEVEEALRLGAFKKLVVMLQVGGEGTKEKVTMMNKVMKM

>PUB21 AT5g37490 /19-391
ESEITIPPEFQCPISIDLMKDPVIISTGITYDRVSIETWINSGNKTCPVTNTVLTTFDQIPNHTIRKM
IQGWCVEKGSPLIQRIPTPRVPLMPCEVYEISRKLSSGDYEKCGVIIEKIKKLGDESEKNRKCV
NENSVGWVLCDCFDSGLTFMLNEILSLLTWMFIGLEGISKLASATSFRCVAGLLKSTDDSVRQ
NAAFIMKEILSLDETRVSFAVENGVAEALVKLIRDSVSSSTKSSLIAIYQMVLKPEIASEFLEIGLV
SITVEMIVDA-
ENSVCEKALAVLDAICETEHGREEVRKNALVMPLLVKKIAKVSELATRSSMSMILKLWKGNTV
AVEDAVRLGAFQKVLLVLQVGGEETKEKATMMNTQMKL

>PUB22 AT3g52450 /2-374
DQEIEIPSFFLCPISLDIMKDPVIVSTGITYDRESIEKWLFSGKNSCPVTKQVITETDLTPNHTLR
RLIQSWCTLNASYGIERIPTPKPPICKSEIEKLIKESSS-
SHLNQVKCLKRLRQIVSENTTNKRCLEAAEVPEFLANIVSNSSRSLMDEALSVLYHLDTSETAL
KSLLGTNLVKTLTKIMQRGIYESRAYAALLLKKLLEVADPMQIILLERELFGEVIQILHDQIHKATR
SAMQILVITCPWGRNRHKAVEGGTISMIIELLMDDTERRNSEMAMVVLDMLCQCAEGRAEFLN
HGAAIAVVSKKILRVSQITSERAVRVLLSVGRCATSLLQEMLQLGVVAKLCLVLQVSGNKTKEK
AKLHARVWRE

>PUB23 AT2g35930 /5-377
DEEIEIPPFFLCPISLEIMKDPVIVSTGITYDRDSIEKWLFAGKNSCPVTKQDITDADLTPNHTLR
RLIQSWCTLNASYGVERIPTPRPPICKSEIEKLIRDSAS-
SHENQVKCLKRLRQIVSENATNKRCLEAAGVPEFLANIVSNDNGSLTDEALNLLYHLETSETVL



KNLLDNNIVKSLTKIMQRGMYESRVYATLLLKNILEVADPMQSMTLKPEVFTEVVQILDDRIQKA
TKAAMHILVNICPWGRNRHKAVEAGVISVIIELLMDESERRGPEMAMVVLDLLCQCAEGRAEF
LNHGAAIAVVCKKILRVSQTASDRAVRVLLSVGRCATALLHEMLQLGVVAKLCLVLQVSGGK
TKEKAKLHARVWKD

>PUB24 AT3g11840 /19-390

EEEIEIPNYFICPISLEIMKDPVTTVSGITYDRQNIVKWLEKV-
PSCPVTKQPLLDSDLTPNHMLRRLIQHWCVENETRGVVRISTPRVPPGKLNVVEEIKNLKKQE
ALGREETLQKLEVLA-
MDGNNRRLMCECGVHKSLILFVKSERIKGLDESLRLLHLIGIPSNDAKTILNDRVMESLTWVLH
QEDFLSKAYTIVLLRNLTEYTSSHIVERLNPEIFKGIIGFLKQSSKQAVTAALMILLETSSWSRNR
SLLVDLGAVSELIELEISYTEKRITELMLGVLSRLCCCANGRAEILAHRGGIAVVTKRLLRVSPAA
DDRAISILTTVSKSPEMVVEEMVNVGTVEKLCSVLGMDGLNLKEKAKDHFDEWKK

>PUB25 AT3g19380 /9-381
DLGIQIPYHFRCPISLELMQDPVTVCTGQTYDRASIESWVSIGNTTCPVTRAPLSDFTLIPNHTL
RRLIQEWCVANRSNGVERIPTPKQPADPTSVRALLSQASAVSVRSRAAALRRLRGFARDSDK
NRVLIAAHNATEILIKILFSESSELVSESLALLVMLPITEPNQFVSIDPGRVEFLTRLLFDSSIETRV
NAAALIEIVSKSADLKGSISNSESVFEGVLDLLRNPIRRALKIGIKTLFALCSVKSTRHIAITAGAP
EILIDRLAAD-
DRCDTERALATVELLCRTPEGCAAFGEHALTVPLLVKTILRVSDRATEYAAGALLALCTAEER
WREEAAGAGVVVQLLLMVQSETERAKKKAQLLRDSWPD

>PUB26 AT1g49780 /9-381
DLGIQIPYHFRCPISLDLMSDPVTISTGQTYDRTSIDSWIAMGNTTCPVTRVALSDFTLIPNHTL
RRLIQEWCVANRSNGVERIPTPKQPADPISVRSLLSQASAVSVRSRAAAIRRLRGLARDSEKN
RVLIAGHNAREILVRILFADSSELVSESLALLVLLHMTETECEAVADPSRVGFMTRLLFDSSIEIR
VNAAALIEMVLKSMDLKLIISGSDSIFEGVLDLLKNPIRRALKIGIKAIFALCLVKQTRHLAISAGAP
GILIDRLAAD-
DRCDTERGLATVELLCRLPEGCAAFGEHALTVPLMVKTILRVSDRATEYAAGALLALCTAEER
CRDEAAAAGLVTQLLLLVQSDTERAKRKAQLLRDSWPD

>PUB30 AT3g49810 /58-425
ELDLDIPSVFICPISLEPMQDPVTLCTGQTYERLNIHKWFNLGHLTCPTTMQELWDDTVTPNKT
LHHLIYTWFSQKYVLMKKRS-----
EDVQGRAIEILGTLKKAKGQARVHALSELKQIVIAHLMARKTVVEEGGVSVISSLL-
GPSHAVGSEVVAILVSLDLDSDSKSGLMQPAKVSLIVDMLNDGSNETKINCARLIRGLVEEKGF
RAELVS

SHSLLVGLMRLVKDKRRNGVSPALRLLKPISVHKQVRSLMVSIGAVPQLVDILPSL-
DPECLELALFVLDALCTDVEGRVAVKDSANTIPYTVRVLMRVSENCTNYALSILWSVCKAPEE
CSPLAVEVGLAAKLLLVIQSGDAALKQRSALCSLHYSD

>PUB31 AT5g65920 /51-418
ELELEIPSVFICPISLEPMQDPVTLCTGQTYERSNILKWFNIGHCTCPTTMQELWDDLVTPNKT
LHQLIYTWFSQKYVLMKKRS-----
EDVQGRAIEILGTLRKAKGKAKVHALSELKQVVMAHAIAKKTVVDEGGVFVISSLL-
SPSHAVGSEAIAILVNLELDSDSKAGLMQPARVSLMVDMLNDGSIETKINCARLIGRLVEEKGF
RAELVSSHSLLVGLMRLVKDRRRNGVSPALTLLKSVSVHKQVRNLLVRIGAVPQLVDVLPCL-
DVECLESALFVLDSLCLESEGRIALKDSVNTIPHTVRLLMKVSEKCTNYAISILWSVCKASEECS
SLAVEVGLAAKLLLVIQSGDPALKQRSALCSLHYSD

>PUB27 AT5g64660 /5-373
DLCITVPTFFRCPISLDVMKSPVSLCTGVTYDRASIQRWLDGGNNTCPATMQILQNKDFIPNRT
LQRLIEIWSDSVRRRTCVES-----
APTRDEIADAIDRVKIKEERDDREVLSKIVRFGRESDDNRGFLAGKDFVKLLYDLINTSKSLVVQ
EAVKILSTIRSDRRRFSNLIGRDRLSVIVYLFKTGNVELKIDCAGLLEFIAVDAESKLLIAERDGLI



TELMKSISKDSLSLIESSLSCLIAISSPKRVKLNLLREKLIGDVTKLLSDSTSVSVTEKCLKLLEILA
STKEGRSEICGDGECLKTVVKKLMKVSTAATEHAVTVLWSVSYFKEKALEAVTSVNVTKILLLL
QSNCSPAVRRMLTVFKVNSRS

>PUB28 AT5g09800 /5-367
DLYITVPCFFKCPISLDVMKSPVSLSTGVTYDRVSIQRWLDDGNNTCPATMQILQNKEFVPNLT
LHRLIDHWSDSINRRADSES-----TPTRDEINAAIERFRI-----
ENDARSKILRFARESDENREFLAGKDFVAMLVDLISFSQLLLVGEAVKILSMIRFDRRRLSNLIG
GDCLTSFFLLIKRGNPKLKIDCSAVLEFIAVDAESKLIIAKGEGLVTEIIKLISSDSSSLIEANLSLLI
AIASSKRVKLALIREKLVTKLTSLLTDPTSVSVTEKCLKLLEAISSCKEGRSEIC-
DGVCVETVVNKLMKVSTAATEHAVTVLWSVCYFKEKAQDAVIRINVTKILLLLQSNCSLTVRHM
LTVFKVNSRS

>PUB29 AT3g18710 /7-374
ETYITVPSFFKCPISLDVMRSPVSLCTGVTYDRASIQRWLDGGNNTCPATMQLLKTKDFVPNL
TLQRLINIWSDSIGRRHNGDSPSGREVPTKEEVNVLLERLMS------
LENLMKIVRFVKDSDSNREFLSKKEFVPMLVDIIRTKKIELVIMAIRILDSIKVDRERLSNLMGGD
CLTAILLAIQRGNLESKIESVRVLDWISFDAKSKLMIAERDGVLTEMMKSISESSPSLIEASLSFLI
TISKSKRVRSKLIAAKAITKIKDILLTETNVAVTEKSLKLLETLSSKREGRLEICDNGRCVEGVVK
KLLKVSTTATEHAVTILWCLCYFRETVEETVERSNVTKLLVVIQSNCSAMVRQMAKVLKFNSS
A

>PUB45 AT1g27910 /227-596
SSQMSVPEELRCPISLQLMYDPVIIASGQTYERICIEKWFSDGHNTCPKTHQQLSHLCLTPNYC
VKALISSWCEQNGVQVPDGPPESLDEYQEDQVTELLTTLTDDTLRKKCRVVEQIRVLLKDDEE
ARILMGENGCVEALLQFLGSANASAQKVGAMALFNLAVDNRNKELMLASGIIPLLEEMLCN--
PHSHGSVTAIYLNLSCLEEAKPVIGSS-
LAVPFMVNLLWTETVQCKVDALHSLFHLSTYPPNIPCLLSADLVNALQSLTISD-
EQRWTEKSLAVLLNLVLNEAGKDEMVSAPSLVSNLCTILDTGEPNEQEQAVSLLLILCNHSEIC
SEMVLQEGVIPSLVSISVNGTQRGRERAQLFRELRQR

>PUB6 AT1924330 /226-595
SGQMPIPEELRCPISLQLMYDPVIIASGQTYERVCIEKWFSDGHNSCPKTQQQLPHLSLTPNY
CVKGLIASWCEQNGITVPTGPPESLDDEVDSEIQDILAIVDKEDLAKKCKVVENVRILLKDNEEA
RILMGANGFVEAFLQFLESANAAAQETGAMALFNLAVNNRNKELMLTSGVIPLLEKMISC--
SQSQGPATALYLNLSCLEKAKPVIGSS-
QAVSFFVNLLLODTTQCKLDALHALYNLSTYSPNIPTLLSSNIIKSLQVLASTG-
NHLWIEKSLAVLLNLASSREGKEEMITTQGMISTLATVLDTGDTVEQEQAVSCLVILCTGSESCI
QMVLQEGVIPSLVSISVNGSPRGRDKSQLFREQRHR

>PUB7 AT1g67530 /226-595
SGQMPVPEELRCPISLQLMCDPVIIASGQTYERVCIEKWFSDGHNTCPKTQQQLPHISLTPNN
CVKGLIASWCEQNGTQIPSGPPESQDDEEDSDIQDLLAVLNEEGLEKKCKVVEKIRLLLKDDE
EARIFMGANGFVEALLRFLGSANAAAQDSGAMALFNLAVNNRNKELMLTSGVIRLLEKMISS--
AESHGSATALYLNLSCLDEAKSVIGSS-
QAVPFLVQLLQKEITQCKLDALHALYNLSTYSPNIPALLSSNIIKSLQGLLAST-
ENLWIEKSLAVLLNLASSQEGKDEAVSSQGMISSLATVLDMGDTTEQEQAVSCLLILCNGRES
CIQMVLQEGVIPSLVSISVNGTPRGREKSQLFREERQR

>PUBS AT4g36550 /209-574
EHNGTLPEKFKCTLSRTVMYDPVIISSGNTFERMQIQKWFDEGNDSCPISKRKLDDFTLKPNV
ELKSQISEWCAKNGLDVQDPAKASNSDSSHSEIIDPLCGLTNLPWDAQIKVVEDVRSRFEHST
RAFRSMSPSKFLEPLITYLKNAAGEIIKGGLDLLLAFL--SGNRRAIEEEEVFKMFSVFLES--
EVVAEEALNILEVLSNHPHGPSKITSS-
GSLSSLLKIVESQAEHLQEQAMITLKNLSSSMEICLEMVSLDFIQKLTSFLQQK---



VFCKHSIIILKNLCSTEKGRGCITETPDCLASIAELLESNVPEEQENAISILLQLCVQKIEYCCLVV
REAIYSSLILISNNGTEEVKVSASALVEVDSD

>PUB38 AT5g65200 /28-389
QQEQQPPVEFLCPISKSVMSDPVVVSSGQTFERVCVQVCRDLN--
FIPKLNESLDFSNIIPNLNMKSTIDTWCDTVGVSRPQPP-----
SSSSSEIEVIYNKLKSSEIFDQEQGLIMMRKMTRTNDEARVSLCSPRILSLLKNMIVSRYSLVQT
NALASLVNLSLDKKNKLTIVRLGFVPILIDVLKSGSREAQEHAAGTIFSLSLEDDNKMPIGVL-
GALQPLLHALRAAEDRTRHDSALALYHLTLNQTNRSKLVRLGAVPALFSMVRSG---
ESASRALLVICNLACCSEGRSAMLDANA-
VAILVGKLREESSSARENCVAALFALSHESLRFKGLAKEARAVEVLKEVEERGTERAREKAKL
MRERVPE

>PUB39 AT3g47820 /5-361

NSPGETPTEFLCPITGFLMSDPVVVASGQTFERISVQVCRNLS--
FAPKLHGTQDLSTVIPNLAMKSTILSWCDRNKMEHPRPPSLP---------
EEIYNKLTSVDTIDHEQGLIQLRKTTRSNETTRISLCTDRILSLLRSLIVSRYNIVQTNAAASIVNL
SLEKPNKLKIVRSGFVPLLIDVLKSGSTEAQEHVIGALFSLAVEEENKMVIGVL-
GAVEPLLHALRSSEERARQDAALALYHLSLIPNNRSRLVKAGAVPMMLSMIRSG---
ESASRILLLLCNLAACSEGKGAMLDGNA-
VSILVGKLRESSDAARENCVGALLTLSVGNMRFRGLASEAGAEEILTEISESGSGRLKEKASTL
RGGG--

>PUB41 AT5g62560 /27-392
KHD-ETPPEFLCPITGFLMSDPVVVSSGQTFERLSVQVCRNLG--
YIPDLLGTRDLSTVIPNLAMKSTIFSWCDRQKVDHPRPPKDPNPTSSSSGVEEIFNKLRGTDIF
DHEQGLILLRKMTRSSEDLRVSLCTDRILSFLRSLLVSRYNLVQTNAAASVVNLSLEKQNKVKI
VRSGFVPLLIDVLKSGTTEAQEHVAGALFSLALEDENKMVIGVL-
GAVEPLLHALRSSEERARQDAALALYHLSLIPSNRTRLVRAGAVPTLLSMVRSG---
DSTSRILLVLCNLAACPDGKGAMLDGNA-
VAILVGKLREVSEAARENCVAVLLTLCQGNLRFRGLASEAGAEEVLMEVEENGNERVKEKAS
AMRGGGGG

>PUB40 AT5g40140 /49-412
PTKTEIPAEFLCPISGSLMADPIIVSSGHSYERACVIACKTLG--FTP---
TPPDFSTVIPNLALKSAIHSWCERRCFPPPKPLKKPQRSPSSGEIEALLTKLKSNRISEIEEALISI
RRITRIDESSRISLCTTRVISALKSLIVSRYATVQVNVTAVLVNLSLEKSNKVKIVRSGIVPPLIDV
LKCGSVEAQEHSAGVIFSLALEDENKTAIGVL-
GGLEPLLHLIRVGTELTRHDSALALYHLSLVQSNRGKLVKLGAVQMLLGMVSLG---
QMIGRVLLILCNMASCPVSRPALLDSGG-
VECMVGVLRRDVNSTRESCVAVLYGLSHGGLRFKGLAMAANAVEELVKVERSGRERAKQKA
RVLRAKIED

>PUB42 AT1g68940 /186-551
STEIDIPQAFICPLTKEIMEDPVTTETGVTCERQAVIEWFDSFNINCPVTGQKL-
TTELSANVVLKTIIQEWKVRNEAARIKVA-----
EYNKVQVQLLDRYLTYRSKDVRFELLKFLRTLAEETDDGKEMIVKTITMSCVIKLLGSSHQPVR
HAAQALLLELSKCPENIKQMAESGLLEPLLGHLAEGSEETQVAMAAYLVEIDIGHEKKTYVAEK

ACPALIGLVQSENIDARRAAFKALAHISLYHPNNKILVEVGIIKIMVEEMFTKRLMNSRNEAATIL
ANILESGLEHETFEGSDYFVYNIIHMLKNSSPDLNIDLIRILLSLSKSPRTIVSVIKETDASFAMIEL
EANQTEKHAVSAKLLMKTSSD

>PUB43 AT1g76390 /15-381
EPGINIYEAFICPLTKQVMHNPVTLENGQTFEREAIEKWFQECELSCPITSKELSITDLSPSIALR
NTIEEWRARNDALKLDIA-----



RKIRQRVRLITDMLKSSSHEVRCKALQTLQVVVEGDEESKAIVAEGDTVRTIVKFLSQEPSKGR
EAAVSVLFELSRSEENVRQMAINGRLQPLLAKLLEGSPETKVSMAFYLGVLALNNDVKVIVAQ
T--
VGSSLIDLMRTRDMSQREAALGALNNISSFEGSAKLLINTGILPPLIKDLFYVGPIRLKEVSATIL
ANIVNIGYDFDKVPVSEEIVENLLQLTSNTGPEIQGKLLAVLVGLTSCPNNVVSAIRNSAAIISLV
QFENTPTEEQAAAAGLLQSNSQD

>PUB44 AT1g20780 /15-381
ERGVHIYEAFICPLTKEVMHDPVTLENGRTFEREAIEKWFKECDPSCPLTSQELTSTDVSASIA
LRNTIEEWRSRNDAAKLDIA-----
RSNRHGVHMIIDMLKSTSHRVRYKALQTLQVVVEGDDESKAIVAEGDTVRTLVKFLSHEPSKG
REAAVSLLFELSRSEEIVRQMASYGRLQPLLGKLLEGSPETKLSMASFLGELPLNNDVKVLVA
QT--
VGSSLVDLMRSGDMPQREAALKALNKISSFEGSAKVLISKGILPPLIKDLFYVGPIRLKEVSATIL
ANIVNIGYDFDKATVSENRVENLLHLISNTGPAIQCKLLEVLVGLTSCPKKVVYAIKTSGAIISLV
QFEKTPTEEQAAAAGLLQSNGQD

>PUB49 AT5g67530 /31-372
RTPFSLP-YYCCALTFLPFEDPVCTIDGSVFEITTIVPYIRKF-GKHPVTGAPLKGEDLIP------------
---LIFHKNSE-----
GEYHCPVNKVFTEFTHVKTTGNVFCYEAIKELNIKTKNWKELLTEEGKVTVEFDHVKNGDEEL
KKMNSDPAYNINVSGDIKHMLADLGTDKAKEIALHGGGNKARNERAAAIAAILKAEQPKQTYS
VVDAASASVFGRSADAAGSSDKTAARIAMHMAGRTPVYNSKMVKSRYSSGAASRSFTSS-
TPVTKNDFELIKVEKNPKKGYVQFQHGDLNIELHCDI----APRACEN----FITLCE-
RGSIRNFMIQGGVVGGLATLTELDEEEEKEKAEAMSSTAKD



