
>CrPIL1 

MEEKPLAPSSSSSQPNMVSPSSGFKPKLNDQDYMELVWENGQILAKSRRPKNNGSFQNRR

TQSLLDLYEAEYYDGRFKKNIKNLGDTQVVPVSESQPRQNKDNDEQMINKKKSSSKIESD

QRNVSKSNKRVASSTLIDDSAKGPKNVEVTTSPPDEQSVAVGRSTELYFASSSMFSRGTSID

QSFCSLKRNLGDTEEEESTYLISNNSDDESDDDEKTQVHVRTRKPAAKRKRSTEVHKLSE

RKRRDEFNKKMRALQDLLPSCVKDDKASLLDEAIKYMRTLQLQVQMMSVGNGLIRPPT

MLPVGHYSHPMGLGMHMGAATTPVVPQFLPMNVHGNGFPGINNVSSQMLSFLSHPTGLI

PNSPIFSPLENCSQQFVVPSCVPQTQATSFTHQFPKSASSSNLEDAMQFRGSNGYYR 

>BnPIL1  

MGKNPYASLSQPNIISPSSSFKPKLSDQASMELVCENGQIFAKSRRPNNNSYFQNQRTQSIL

DLYETEYDEGFKKNIKNLGGSQVVPVSESQRPQQDEDKKRKINPSKTESERDVWKRNKRF

ESSKLMNDSLKSLKNVEVITAPPDEQSIAVGRSAELYFASSSMLSGGTSRDLSCCSLKKRK

YGDMEEEESTYLRNSDDGSDDGKTRVTTTTRKTVAKKKRSTEVHKLSERKRRNEISKKM

CELQDLLPNCYKDDKVSLLDEAIKYMRTLQLQVQMMSMGNGIIPSTSTMLAMGHYSPM

GLGMHMGAAATTTSVPQFLPMNLQGTGFPRINEASSQMLSNFLNHPTGLIPNCPIFSPLES

CSHQFVVPSCFPGTHSTSFTPFSESAPTSNLEDAMQFKGSNGY 

>BrPIL1 

MGKNLCASSSQPNMISPSSSLKPTLNDQDYMELVCENGQILAKSRKTNNNGYFQNQRRQS

ILDLYESEYDESFKKNIKNHEETQVVPVSDEQTNNKKRTKPSKNELERDLLKGSKRFESPT

LNGYSLNGLKNVEVIKAPPDEQSEAVGRSTKLYFTPSSMLSRGTSRDLSSSSKKRKCGDNE

EEEEETTYLSNSSDDESDDAKTRVPARTRKTMAKRKRSTEVHRLSERKRRHEISKKMRAL

QDLLPNCYKDDKVSLLDEAIKYMRTLQLQVQMMSMGNGFIQPSVMLPMGNYSPMGLG

MHMGAAATTPSLPQFMPMNVQGTGFHGITNASSQMLSAFLNHPTGLIPNSPIFSPLESCSQ

QLVTPSCFPETQTTSFSQFPMSGSTTNFEDAMQFRGSSGY 

>EsPIF6 

MMFLPSDDYCCRLTDKEYLELVFENGQILAKSQRSNGFSQQNQRTKTIMDLYEAEYNEDF

KKSIHDGGFIKNLGETQVVPEHQVVAAYETNMLESNNKHVDESTLIQTLKASSSKRIVVD

HENPQIIEFIPPDEQSVVAERSVYSAFDSTDFTEDSGGSSYLSSSLDDESDGGRLRVPEKTGK

ASVKRRRSKELYNSPERKERNDINKKMRTLQDLLPNSHKDDNESLLDEAINYMTTLQLQV

QMITMGNRFATPAMSLPLGSHYSQMGLATGMPMSVPQFLPTPFLGAGLPGISHSEDMLRF

LSHPGLMPIQNSALFTPMENCLPQSVPPSCAAFPNQIPNLDDARTVGGFLSGKKKKI 

>BnPIF6 

MTSPSSSSSTFKPKLTDQEYMELVFENGQILAKSQRSNGFSMHNQRTKSIVDLYEAEYNED

FKKTIHGADTSDKNLVDTQVVPEPLVVAAYETNMLMNQLNLIQSLKASSSKRMVVDYEN

RKDIVPPDEQSVVAERSVELGYDSTDFTEDSEESTYQSSSLDDVRPQVPARTSNILVKRRRK

QKETNDINKKMRNLQDLLPNSQKEDNEALLDEAINYMTTLQHQVQMMTMGNRFVTPAT

VLPLGPQYSQMGLAIGMQMGVPQLLPAPVLGAGLPLVGTQADVLRVLNHPVLMPIQDSA

PFTPMENYLPQSVPPACAAFPNLIPNSTTSSNLDDARTHGGNLSGKESDKP 

>BrPIF6  

MMFVLTKLIYCSCRLKDQEYMELVFENGQFLAKSQRSKAFSLENQRTKSIVDLYEDEYNE

DFMKSIIHGADKKLQVCSRNIMFFIVAAYETKMLMNHHLNLVQSLKASSSKKMVVDYEN

RKDNEFIPPDEQSVVAERSVELGFDSTEFTEDSEGSTYLSSSLDDESDDPRPRVPARTRKSL

VKRRRSNSNELYNSSEKNQRSDINKKMRKLQNLLPNSGKDDNESTLDEAINYMTTLQLQ

VQMMTMSNRFAAPAMMLPLGPHYSQMGLPTCMQMGLPQFLPPPVLGSGGNSADMLRFL



NHPTGLITPMQNSALFTPMGNYFPPSCAAFPNQIQNSTSLSNLDDATTDGGSLSGKK 

>CrSPATULA  

MISQREEREEKKKKRVMGDKKLISSSSSLYDTRSSNHHPPSSSDEISLFLRHIFDRSSPLPSY

YSPATTTSMIGVHGDPHADNSRCFLSQHPPSDSAFMTTKRVGDFSEVLVGGSSAVGSASAA

ACFGFSGGGNNNAQGNSSGTRVSSSSVGASGNETDEYDCESEEGGEAVVDEAPSSKSGPS

RTSSKRCRAAEVHNLSEKRRRSRINEKMKALQSLIPNSNKTDKASMLDEAIEYLKQLQLQ

VQMLTMRNGVNLHPLCLPGTTLHPLQLSQIRPPEATNDPLLNHTNQFTSNSNAPEMINTVP

SSYALEPSIRSHFGPFPLLTSPVDMSREGGLAHQRLNLGHSNTNLTGEQAGFDGQQPDLKD

RLT 

>BnSPATULA 

MADKKLIPSSSSTTSIYDTRSSNNSNHHPPSSSDEISLFLRHIINRSSSPLPSHYSPATASTAEI

GVNADPHADNPRCFVSPQTSKRAADYSEVLIGSGVGSSSAAACYGFSGGGGNNVAQGNS

SGTRVSSSSFGASGNETDEYDCESEEGVEAVVDDELLCKSRTSSKRCRAAEVHNLSEKRR

RSRINEKMKALQSLIPNSNKTDKASMLDEAIEYLKQLQLQVQMLTMRNGVNLHPLCLPG

TTLHPLQLSQLRPGVPPEATNDSLFNHTNHFASTSNAPAMVNTVASSYALEPSIRSHFGPFP

LLTSPAEMSGEGGLTHPRLNIGHSNTNLTGRQAVFNGQQPDIKDRLT 

>BrSPATULA  

MADKKLISSSSSSTTSIYDTRSSNNSNHHNPPSSSDEISLFLRHIFDRSSPLPSYYSPATMTTV

VHGDPHAENPRRFVSPQTSKVLVGSGVGSSSATACYGFSRVGGGNNNIAQGNSSGTRVSS

SAVGASGNETDEYDCESEEGVEVVFDDELLCKSRTSSKRCRAAEVHNLSEKKRRSRINEK

MKALQSLIPNSNKTDKASMLDEAIEYLKQLQLQVQMLTMRNGVNLHPLCLPGTTLHPLQ

LSQLLPVVPPEATNDSLFNHTNHFASTSNAPAMINTDALEPSIRSHFGPFPLLTSPAEMSGEG

VLTHSRLNVGHSNTNLTGRQAALNGQQPDLKDRLS 

>CrPIF8 

MSQCVPDCHIDDTPVAAVAATTVRSTTAADIPMLDYEVAELTWENGQLGLHGLGPPRVTA

SSTKYSTGAGGTLESIVDQATRLPNPKPTDELVPWFHHRSSRAAMAMDALVPCSNLQEQQ

SKHGGVGSTRVGSCSDGRTMAGVKRARVAPEWSGSGSQRLTMDTYDIGLTSTSMGSPDN

TIDDHDSVCHSRPQMEEEEEKKGGGKSSVSTKRSRAAAIHNQSERKRRDKINQRMKTLQ

KLVPNSSKTDKASMLDEVIEYLKQLQAQVSMMSRMNMPSMMLPMALQQQQQLQMSLM

SNPMGLGIGMGMPGLGLLDLNSMNRAAAAAAAAATAPSIHANMMPNPFAAMTSPSWEA

SSNDTRFQSPLIPDPMAAFLACSSQPTTMEAYSRMAALYQQMQQQLPPSNPK 

>EsPIF8 

MSQRVPSWHIDGTPPVTVRSTKAANIPMLDYEVAELTWENGQLGLHGLGPPRVPAHSKYS

TGAGGTLESIVDQATRFPNPKPTDDLVPWFHHRSSRAAMDALVPEQQSQHVGSCSDGHH

MAGKKRARVAPEWSASGSQRLTMDTYGFTSTSLDDNSSSGGKPCTKTTTIDDHDSVCHSR

PQMEEEEGEKQGGGKSSVSTKRSRAAAIHNQSERKRRDKINQRMKTLQKLVPNSSKTDK

ASMLDEVIEYLKQLQAQVSMMSRMNMPSMMLPMAMQQHQQQQFQLSLMSNPMGLGIG

MGMPGLGLLDLNSMNRVAAAAATPPNIHANMMPNPFVPITSPSWDASSSNDTRFQSPLIP

DPMAAFLACSSQPTTMESYSRMAALYQQMQQQLPPPSNQK 

> BrPIF8 

MSQCVPNYHIDDTPAATVRSTKAADIPTLDYEVAELTWENGQLGLHGLCPPRVPAPSKYST

GAGGTLESIVEQATRFPNPKPSDELVPSFHHRYSRVGMDALVPEQQSQPATGVGSCSDGHP

MDCGKRARVAPEWSASGSQRLTIDTYGFTSTSLDDNSSSGGKPFPKTTNIDDHDSVCHSRP

QMEEEEEQKQTGGKSSASTKRSRAAAIHNQSERKRRDKINQRMKTLQKLVPNSSKTDKA



SMLDEVIEYLKQLQAQVCMMSRMNMPSMMLPMAMQQQQQQLQLNLMSSSMGLGLRM

GMPGLGLVDLSSMNRAATATAPNIHANMMQNPFVPMTSTSWDASSSIDPRFQSPLIPDPMS

AFLACSSQPTTMEAYSRMAAFYQQMQQQLPPSNPK 

> PvPIF8 

MSQCVPSWDLDENPTYPRPSHRSRSNSTAPDVPMFDYEVAELTWENGQLAMHGLGPPRV

PTKPMATTSTTKYNWEKPRASGTLESVVNQATILPQSNQPPFDTATNEEIAPWFDQHRAAA

AAAMTMDALVPCSNRPEKRTTHAMDAVPRLGGTCVVDCSTRVGSCSGPAATQDEDDVLL

KKARVARFPVAPEWNNRDQSVSGSATFGRDSQHVTHDTYDMDIGVGFTSTSMGSPENTSF

AEPCTKATTDDDHDSVCHSTPQREAGDEGKKNKGNGKSSVSTKRSRAAAIHNQSERKRR

DKINQRMRALQKLVPNSSKTDKASMLDEVIEYLKQLQAQVQMMNRLNMSPMMLPMAM

QQQLQMSMMAPMGMGMGMGMGMGMGMGMGMGIMDVNTMNRPNINGISSVLTNPFM

PITSWDASAAPPAVMTDPLSTFLACQSQPTTMDAYSRMAAMYQQLQQQPPASNSKS 

>SsPIF8 

MSQCVPSWDVDDNPPPPRVSLRSNSSSTAPDVPMLDYEVAELTWENGQLSMHGLGLPRVP

VKSPTAATNKYTWEKPRASGTLESIVNQATSLPHRGKSTLNGDGVCGNFLVPWFDRHGSA

ASANTVTMDALVPCSNRKQSKQGMESVPGTCMVGCSTRVGSCCGNQGAKGHEMSGRD

QSVSGSATFGRDSKHVTLDTCDRELGVGFTSTSINSLENTSSAKHCTKTTTVDDHDSVSHS

KPMREDGDDEKKKRANGKSSVFTKRSRAAAIHNQSERKRRDKINQRMKTLQKLVPNSSK

TDKASMLDEVIEYLKQLQAQVQMMNRINMSSMMLPLTMQQQLQMSMMSPMGMGLGM

GMGMGMGMGMDMNSINRANIPGIPPVLHPSAFMPMAASWDAASGGDRLQGTPATVMP

DPLSTFFGCQAQPMTMDAYSRLAAMYQQLHQPQPPGSGSKN 

>CrPIF7 

MSNYGVKELTWENGQLTVHGLGEEAEPTTSNNPIWTQSLNGCETLESVVHQAALQQPSK

LQLQSPNGPNHNYESKDGSRSRKRGYTQEMDRWFAVQEESHRVGHSVTASASGTNMSLA

SFESGRSLKTARTGDRDYFRSGSETQDTEGDEQETRGDAGRSNGRRGRAAAIHNESERRR

RDRINQRMRTLQKLLPTASKADKVSILDDVIEHLKQLQAQVQFMSLRANLPQQMMIPQLP

PPQSVLSIQQQQQQQQQQQQQQQQQQQQQQQQQFQMSLLATMARMGMGVSGNAYGGL

VHPPPPPPPPLMVPPMANRDCTNTSSAALTDPYSVFFAQTMNMDLYNKMAAAIYRQQSD

QTSSKVNTGMPSSSLNHEKRD 

>EsPIF7  

MSNYGVKELTWENGQLTVHGLGEEVEPTTSANPIWTQNPNGCETLESVVHQAAMQPSKL

QLQSQNGPGHNSKSKDGSCSRKRGYPQDMDCWFAVQEESHKVGHSVTASASGTNMSWA

SFESGRSLKTARTGDRDYLLSGSETQDTEGDEQETRGEAGRSNGRRGRAAAIHNESERRR

RDRINQRMRTLQKLLPTASKADKVSILDDVIEHLKQLQAQVQFMSLRANLPQQMMMQQL

PPPQSVLSIQHQQQQQQQQQQQQQQQFQMSLLATMARMGMGGGGNAYGGLVPPPPPPPL

MVPPMANRDCTSGSSPALTDPYSLY 

LAQTMNMDLYNKMAAAIYRQQSDQTTKVNAGMPSSSSNHEKRD 

>BnPIF7  

MSNYGVKELTWENGQLTVHGLGEGVEPTTTSANLLWTQALNGCETLESVVPQAALQPN

KLQSQNGRDHNNSESKDGSCSRKRGYPQEMDCWFSGQEESHRVGHSVTASASGTNMSW

ASFESGRSLKTARTGDRDYLFSGSETQETEGDEQETRGEAGRSNNGRRGRAAAIHNESER

RRRDRINQRMRTLQKLLPTASKADKVSILDDVIEHLKQLQAQVQFMSLRANLPQQMMMP

QLPPPQSVLSIQHQQQQQQQQQQQQQQFQMSLLATMARMGMGGGGNAYGGLVPPHPPL

MVPPMDNRDCTNASSASLTDPYSAFLA 



QTMNMDLYNKMAAAIYRQQSDQTPKVNTGMPSSSSNHEKRD 

>BrPIF7  

MSNYGVKELTWENGQLTVHGLGEGVEPTTTSANLLWTQALNGCETLESVVHQAALQPN

KLQSQNGRDHNNSESKDGSCSRKRGYPQEMDCWFSGQEESHRVGHSVTASASGTNMSW

ASFESGRSLKTARTGDRDYLFSGSETQETEGDEQETRGEAGRSNNGRRGRAAAIHNESER

RRRDRINQRMRTLQKLLPTASKADKVSILDDVIEHLKQLQAQVQFMSLRANLPQQMMMP

QLPPPQSVLSIQHQQQQQQQQQQQQQQQFQMSLLATMARMGMGGGGNASYGGLVPPPP

PLMIPPMDNRDCTNASSASLTDPYSAFLAQTMNMDLYNKMAAAIYRQQPDQTPKVNTG

MPSSSSNHEKRD 

>TcPIF7 Theobroma cacao 

MNQCVVPNWNLKHQRQEQVEEEGNRSSHVLNSSNAYLVPMSNYEVAELTWENGQLAM

HGLSGLLPTAPPTKPTWGRSNDTLESIVHQATCHKQKQNFNLLQHDQTRSNRSSIAASSVG

NWAESSSRLPVAAAAALLKKRARSDSDQCRKNLSGGIQEDRADRSACASASAAFCRDND

ATMMTWASHESPQSMKTKTADEDSSYHDGSENQDEDRETRGETGRSHSTRRSRAAAIHN

LSERRRRDRINQKMRTLQKLVPNASKTDKASMLDEVIEYLKQLQTQVQMMSMRSMPQM

MVPLGMQQHLQMSLLARMGMGMLDINSMARFPSQSLPPLMHPSPVTVPPTFLPPFVAPP

MIPTREAAQANSDAISNASVPLPDPYCALLAQTVNMDLYSKMAALYRPQINQTTQTASSP

SRSNNVQED 

>CrPIF5  

MEQVFADWNFEDNFHMSTNKRSIRPEDELVELLWRDGQVVLQSQARREPSVQVQNHKQ

ALRKPHNIFLDNQETVQKPNNALLDDQETVSWIQYPPDDVVDPFESEFSSHLFSSINHLDG

PEKPRSIEETVKSEAQAMAPPKFRSSVITVGPSHCGSNQSTNDHQVNTLPVSMTDRSKNVE

ERLDTSSGGSSGCSYGRNNKETVSGRSVTIDRKRKHVMDADQESVSQSDVRLTSTDDHQ

VTGNKSSQRSGSTRRSRAAEVHNLSERRRRDRINERMKALQELIPHCSKTDKASILDEAID

YLKSLQMQLQVMWMGSGMAAAAAAAATTPMMFPGVQPSPYMNQMAMQSQMQMPQF

PVMNRSAPQNHPGLVCQNPVQLQLQAQNQMLSDQLARYMGGFPQMPSAANQAVQQPTT

DMMKFGSPAGPQSQLSAPATTDSLRMG 

>EsPIF5 

MEQLFPDWNFEENFHMSTNKRSIRPEDELVELLWRDGQVVLQSQARREPSVQVQAHKHD

QTLGKPNNTLLDNQVRKPNGTILEDQETVSWIQYPPEDVVDPFESEFSSHFFSSIDHLDGP

DRPDKPRTIEETAKHDAHDQSMAPPKFRTSVLTVGPSHCGSNQSTNDHQVTHPPVSISDRS

KNVEERLDTSSGGSSGCSYGRNNKETGSGRSVTIDRKRKHVMDTDQESVSQSDVRLMSM

EDQAIGNKSSQRSGSTRRSRAAEVHNLSERRRRDRINERMKALQELIPHCSKTDKASILDE

AIDYLKSLQMQLQVMWMGSGMAAAAAAAASTPMMFPGVQQSPYINQMAMQSQMQLS

QFPVMNRSVVQNHPGLVCQNPVQLQMQAQNQILSEQLARYMGGFPQMPATTQTQTQTQ

MQTQMQTQTQTQTQMQTQMQTQTQTQTQTQTQADPTPVGQQSQLSAPATTDSLRLGKL

C 

>BnPIF5 

MEQLFSDWNFEDNFHMSSNKRSVRPEDELVELLWRDGQVVLQSQVRREPSVQVQTHKH

DQALRKPNNTYLDNQETIRKHNENVQGDQETVSWIQYPPEDVVDPFESEFSSHFFSSVDH

LDGPNHPKKPLTIKEAAKPEAKAMAPPKFRPPVVSVGPSHCGSNQSTNDHQVTHPPVSMS

DRSKNVEERLDTSSGGSSGCSKETESGRSVSISRKRKHAMDTDQESMSQSDVRLMPTDDQ

TMGNKSSQRSGSTRRSRAAEVHNLSERRRRDRINERMKALQELIPHCSKTDKASILDEAID

YLKTLQMQLQVMWMGSGMAAAAAAAATPMMFPGVQSSQYINQMAMQSQMQMPQFP



VMNRPAAQNHPGLVCQNPAVQFQMQAQNQMLSEQLARYMGGFPPMPATTQTQTVQQPM

DMMRFGSQVGQQSQLSTPVTTDSLRMGKTG 

>BnPIF4  

MEHQGWSFEENYNLSNNRRFIRPQDELVELLWRDGQVVQQSQTHRDQTQAQAQAQKQD

QETLRSNTFLEDQETVSWIQYPLDEDPFESEDFTLPFFSTIDPLQRPASETVKHEAGPVPPD

QVMPPPKFRLTDSSSGGRELGKEQYSVMTVGPSHCGSNQSQTDLDVSLTHDPSKTIDERL

YSTENSSSGGSSGCSFGKNNKEIACGRSITAERKRKHIMDTDESVSQSDAIGNSKSNQGSG

STRRSRAAEVHNLSERRRRDRINERMKALHELIPHCTKTDKASILEEAIDYLKSLQLQLQV

MWMGSGMAGAAATPIMFPGVQPPPPFIRQVQSPVLLPRFPVMDGSAIQNNPGLVCQNPV

QSQVFPDRFGRYVGLFPRMQGTSQPMEMMTFGSPAGQESQRTSAPTKTTDGPR 

>CrPIF4 

MEHQGWSFEDNYSLSNNRRSIRPQDELVELLWRDGKVVLQSQTHRDQTQTQKQDHHEG

ALRSNTFLEDQETVSWIQYPPDEDPFETDDFSSHFFSTVDSIQRQTSETVKPKPVPDPPQVM

AKTKAGSDHPQVMPPPKFRLTDSSSGNMELGKEQYSVTTVGLSHCGSNPSQSDLDVSMS

HARSKNIKEKLYPNASSSSGGSSGCSFGKDIKEMASGGSITTDRKRKHIMDTDESVSQSDA

TGNKSNQRSGSTRRSRAAEVHNLSERRRRDRINERMKALQELIPHCSKTDKASILDEAIDY

LKSLQLQLQVMWMGSGMTAAPMMFPGVQPPPFIRQMQIPVPLPRFPVLGRPAIQNNPGLD

SQNPVQNQVFSDRFAKYIGGFPQIQQMQAASQAMEMMRFGSPAGQQSQQPSAPTKTTEG

PRLDH 

>BrPIF4 

MEHQGWSFEENYNLFNNRRFIRPQDELVELLWRDGQVVQQSQTHRDQTQAQVQAQKQD

QETLRSYTFLEDQETVSWIQYPLDEDPFESEDFTSPFFSTIDPLQRPASETVKHEAGPVPPD

KVMPPPKFRLTDSSSGVRELGKEQYSVMTVGPSHCGSNQSQTDLDVSLTHDPSKTIDERL

YSNENSSSGGSSGCSLGKNNKEIACGRSITADRKRKHIMDTDESVSQSDAIGNNKSNQRSG

STRRSRAAEVHNLSERRRRDRINERMKALQELIPNCIKTDKASILEEAIDYLKSLQLQLQV

MWMGSGMAGAAATPIMFPGVQPPPPFIRQLQSPVLLPRFPVMDGSAIQNNPGLVCQNPVQ

NQVLPDRFGRYVGLFPRMQGTSQPMEMMTFGSPAGQESQRTSAPKTTDGPR 

>CrHFR1  

MLNNQDFMELNWRNDVGSLAVKDQAGMSERARSDEDRLINGLRWSYGYFDHDQTDNY

LQLVPEIRKEEEKPKEDLLVTVPDEHSETDDHHHSKDFSYRSHSRCYLRNKHDNPKKRCF

QISSDEESEDFTREVPSVTEKGFKKRRRDEMCDKMRTLQQLVPNCHKMDKVSVLDKAID

YMKNLQLQLQVMSMMGMNPYFPTATFNFGMQNHLLTAMALAHGQNPVNQTTSTPFIPA

LNWPLPPFANLSFPHLSNQSPLFTTASAASSSQYLCGLVPCFPSPLDFSSRTMGL 

>EsHFR1 

MGWRSDVGSLDVKDQCITEREIRSDEDRLINGLKWRYDYFDHDQTDIHLQIVPEIHREEE

NSKKDLTLVVPDEHSEAGDHHLSKDNSESSDNRCYLRNKREKPKRRRYLISSDNDSEGCT

REVPSVTRTGFKKIRRDEMMSNKMRTLQQLLPNCHKTDKVSILDKTIEYMKNLQLQLQV

MSTMGMNPYIPPVTLNFGMHNHLLTAMAMAHGLNPANQTASSPLTPATNWPLPPLSYLSF

PHSSNQPPLFLTTASAASSPQCLCGLAPCFPIKFP 

>BrHFR1 

MGFHFLGQILSPLPHRIIFSNPLSPLSLWFVNMLNNQDLMGLEWTNDVESLALKDQDISVR

ARSGEDRITNGLKWSDDYFYYDQADFHLQIVPEIRKEEENSKKDLTLVVPDEHSETGDHH

LHIKDYSDSSYNRRFLRNKHAKPKRRRVQILSDDESGDFSRKVPLVIRKSSKRRIRDDMMS

NKMRTLQQLVPNCHKTDKVSVLDKTIEYMKNLQLQLQVMSIMGMNPYIPQATLNFGMH



NHLLRAMGIAHGLNPAKQTTLSPLIAGSNWPSPPFSHLSFPHSSNQSLFPTPASSPQCLCGL

VPCFPSDFFF 

>BnHFR1-like 

MGLEWTNDVESLALKDQDISVRARSGEDRITNGLKWSDDYFYYDQADFHLQIVPEIRKE

EENSKKDLTLVVPDEHSETGDHHLHIKDYSDSSYNRRFLRNKHAKPKRRRVQILSDDESG

DFSRKVPLVIRKSSKRRIRDDMMSNKMRTLQQLVPNCHKTDKVSVLDKTIEYMKNLQLQ

LQVMSIMGMNPYIPQATLNFGMHNHLLRAMVIAHGLNPAKQTTLSPLIAGSNWPSPPFSH

LSFPHSSNQSLFPTPASSPQCLCGLVPCFPSDFFF 

>CrbHLH056 

MGEDDLVELLWKSGQVVRSSQTQRPSSDEPSPPPPPILRGSGSGGGGEENASLPLPHLQPQ

PHMHQQNLFIQEDEMASWLYHSYRQDYFSSELLYPQSSVSLAPTPSALYTLPPERPTGQIL

AVTRAENLMNFSWLRSLYASGSVEVGQSMQVGSSATPVVRESMQVGSSATPESCVIPATE

GTESRVSRTFVVPGPGRKGKAVAIETARTPSSGVCKVEPDPIQVQPATETEKLKEREETIAGI

QRTEEARGSASRKRSRAAEMHNLSERRRREKINERMKTLQELIPRCRKSDKASMLDDVIE

YLKGLQSQVQMMSTGQGMMPPMMYAGNMQQFMPQMGMGMMGMNQPPPFIPFNRPPH

IAGLGPQYPAPRYPFPNIQTSDPSIVHLPTPQPNMVSNQPQFPVYMNPNSQFPGLHQMQQL

PPPLQSQTTSQMSISQASTSKELEDQDNQPTG 

>BrbHLH056 

MGEDDIVELLWKSGHLVRSSQAQRPSPPPVLRGSGSGSGGGGGEESAPLPLPLPHSQPSDE

NILASWLNHHPPPGEDELNYHLFYSGLVSTPFTQPQGSVSLTPRPPPQPPPPPPPASFIMFTP

TAAERPMGQFIAGRRAESFFNFSRLRGNVHTGGRVEAAAAGAQWVKDSTQVGSSATPTS

SAPESCLTPPTFTGGVAQTFAVPSLTRKVVETVCEIAGPSSSSTDTEQVQIQPATETEAADER

KRKEREEAVDDTEETGEEARGSTSRKRSRAAEMHNISERRRREKINEKLKALQELIPRCNK

TDKASMLEDAIEYVKSLQLQIQMMSTGGMMPMMYAPNMQRFIAPSAMGMNRPPFIPFPG

MALPRQVHMVGLGPPYPPQRYPFTNVQGFDPSSVHLPAQQPDPNQPQFPGYMNPYSQFV

GLQQMQQPPHPTQLQNQSQVSFSQASSSKEPEDQDNKPIGKRGRGQRHFLRDELMFTILA

DPFPSRCCRLKKKESAIQANAQS 

>EsbHLH119  

MGEDDIVELLWKSGQVVQSSQSQRPISVPPPILRGSGSGGGGGVEGNAPLPLPPPPHTPLL

DQPEPSHHQSLLIQEDEMVSWLYHTHREDGFYSDLIYPGVASIPATQPLSSASFAPPPPVDLP

SSQILDTRRVANFTNLSRFRGNIFSGGRVEAAGPLVPLPVVSLSTQVGSSLTPSSSATESCLTP

ATQGSENRSTAIIGGVSRTFVVPGLEKVVATEIAGTSSSGVSKVEAEPIQVQPATETRTADDR

KGKERQETADDIEDTKEAPGSTSRKRSRAAEMHNLSERKRRGRINERMKALQELVPRSNK

SDKASMLEDAIEYVKSLQMQLHMMSQNMQQFMPHMAMGMMGMNRPPFIHFPGIASHM

AGPGPSYPAPPYPFPNNPAFDPSRLHLPSQQPDPAPNQPRLPGYLNPYSQFVGLPQMQQPPP

PLQNQTTSQLSFSLPSSVKEPEDQENQPTD 

>CrbHLH119 

MGEDDIVELLWKSGQVVPSSQIQRSSSHPLPILRGSGSGSGEGNDPLPHPTPSLQHHDQQS

LFIQEDEMASWLPHPNRQDYFYSSVSSTPATLPQILASLAPPPPSIQDIMTPERPTGQIFSGR

RAENFMNFSRLRGNICTGGRVEAGPSMQVESSATPSSFATESCVIPATEGTKSRVLRTFSVPS

LGRDEKMASENAGTKPIQTQPASEISEDRKRKEREETNAEIQGTEEARDSSVTRKKSRAAE

MHNLSERRRREKINEKMKTLQELIPGCSKKDKASTLEFVIEYVKSLQMQVQMMSMGQGT

MPPMMNAGNVQPLMPNMAMRMMDMNRPPFIPFPGTPFPRPPHMEGIGPSRPALAPPYPY

DPSRVHLRTPQPNLVSTQPQFPAYMNPYSQFVGLHRMQQPPTPLHSQTTSPVSFSDGSNSK



EHDDQDNQSTG 

>CrALC 

MGDSDVGDRLAPASSSDELSSFLRQILSRAPTAHPSSPPKTSVSSGETFPSVGNGVAETSQD

KYAFENKRNGGRQKNSLKRNMDAHFHNLSEKKRRSKINEKMKALQKLIPNSNKTDKAS

MLDEAIEYLKQLQLQVQTLAVMNGLGLNPIRLPPVLPPTQTLINETLEQDLNLETLLAAPH

SLEIPQASQEMCFSAATLF 

>EsALC  

MGDSDDGDRLPPPSSSDELSSILRQILSRTPTAQPSSPPKRIVSSAEMFDRSFPFVSAGAVSS

AGYAVAETGDKKYAFENKRNGARQSNSLKRNIDTQFHNLSEKRRRSKINEKMKALQKLIP

NSNKTDKASMLDEAIEYLKQLQLQVQALAVMNGLGLNPMRLPPVIPPTQTRVDEALQPEL

NIETLLGGSHSLVHHREPPEASQEMCFSTAARLQENT 

>BnALC  

MGNSDEGDRLPAPSSSDELSSILRQVLSRTPTAQPSFSPKKIVSSAEMFNRTFPLVPGGAVSY

AACAVAETGEGKCGFENKRNGARQRNSLKRNIDAQFHTLSEKRRRSKINEKMKALQKLIP

NSNKTDKASMLDEAIEYLKQLQLQFQTLAAMNGLGLNPLRLPPILPPTQTGITGTSEQGLN

LETLLGGSHSMANLEPPEPTQEMCFPTTTLL 

>BrALC-like 

MAFKVEGREDLVTLKRNGARQRNSLKRNINAQFHNLSERRRRCKINEKMKSLQKLIPNSN

KTDKASMLDEAIKYLKQLQLQVQTLAVMNDLCLNPMRLPPVLPPTQTRFNGTLQQEQHF

ATLLGAPHSMVNHEPPRATQEMCFSTATLL 

>PtPIF1  

MNPYVPDFEMDDDYSLPPPPSTHTRPRKPAMQEEEIMELLWQNGQVVMHSQRSQKKSSP

PPSELDDAVLPADQLPGTKEIRSSHDQQQEHHHLFMQEDEMASWLNHPLNDTNFDHDFC

ADLLYPPTASTASITREAAVTNAAASTVRGATQRMEARSYPAVSAPRPPIPPVRRAEVVQNF

AYFSRHRAGGVSESGRSNSKSVVRESTVVDSCETPTARISETAFARSADNTCGTINGAAVA

GTVSSAPSSNRETMTNPCEMTSTSSPGCSSASAELPALMSPVEDRKRKGREEEAECHSEDA

EFESADAKKRIRGSMSSKRSRAAEVHNLSERRRRDRINEKMRALQELIPRCNKSDKASML

DEAIEYLKSLQLQVQMMSMGCSMVPMMFPGFQQYMPPMGIGMGMGMEMGLSRPMMP

FPNILAGAPSATPAAAAHLVPRFPVPPFHVPPIPAPDPSRVQPTNQVDPMLGSPGQQNPNQP

RVPNFVDPYQHYLGLYQMHLPGVPRNQAMAQPSTSKPSTSRVAENPGNHQSG 

>SlPIF1 

MNHSVPDFDMDDDFSLPASSGITRTKKSAMAEEEIMELLWQNGQVVMQSQNQRSLKKPH

IGNGSGGGGDAVIPSDQAVSREIRHVEETTPHHLFMQEDEMASWLHYPLDDPSFERDLYS

DLLYPTPTSTFTTAALPRENRTSTFEIRPPPPQPSPAAPIGTAPRPPIPPSRRTVTENSNRFQNF

GHFSRLPKARLEPGQANLSKSPRDSTVVDSNVTPITGQESRVTLIPDNVVAVPGGNVGCST

VNGSTGTATASTAIREPTTTCDISMTSSPGGSGNSVSASAEPPAPAPAPSHKGAAPTATAAA

DDRKRKGREMEDEGQNEDAEFESPDTKKQARGSTSTKRSRAAEVHNLSERRRRDRINEK

MKALQELIPRCNKTDKASMLDEAIEYLKSLQLQVQMMSMGCGMVPMMYPGMQPYMPP

MGMGMGMGMGMDIGMNRPMVPYPPLLPGTAMQNAAAAAQMGPRFSIPQFHLPPVPVP

DPSRMQASSQPDPMLNSLVSHNSNQPRLPNFSDPYQQFFGLQQAQVALPQNQAVEQPSNS

KSGSSKEVGNPGNHQSG 

>PtPIF4  

MNHCIPDWNLEGDLPVSNQKNPIEPDNELVELLWRNGQVVMHSQTQRKPNPHVQKHDSP

TVRGYDSTLNSSHLIQDDETVSWIHDPLEDSFEKEFCSNFFSELPPPLSDQISEEKSAKFDAS



KTSHQQQQLNNNKHPVVPEFPGNPMPPPRIQVQEQNHISVGGFGKAVNVNFSQFSAPLKV

GDFRSSSRQFGGQGSGDFSQGEARECSVVTVGSSNQTPRDRFLSRASGNAIETGTGLSAGP

SIDDPRKVISQSERGKGDQTLDPTATSSSGGSGSSFARTCKQSAVPSRGQKRKTMDAEESE

CQSEDAELDSAVANKPAKRSGSTRRSRAAEVHNLSERRRRDRINEKMRALQELIPHCNKT

DKASMLDEAIEYLKSLQLQLQVMWMGSGIVPVMFPGVQHFMSRMGMGMGMGPPPLPS

MQNPMHLPRVPLVDQSISMTPTQNQAVICQTPVLNPVNYQNQMQNPTFSDQYARFMGFH

MQAASQPMNMFRFGSQTVQQNQMMAPPNSGGGPLSAGTAASDAPPSGKTG 

> ZmPIF4 

MQSQSHRKVPPRPEKAAAVAAPPAPASVPQEDEGGLWFPFALADSLDKDIFSEFFCEAPTP

APAAADAAPAASGGGTGTEAGGKSCGGDVPVPAEDDRRGGGGACAVSAGDPCDLMPPP

KSTPASCSRQQTTMSLANGGDNAGGDLPGLVRAGAEAGASSMLSAIGSSICGSNQVLVQR

AACAPGRASASGSGTARGDGSGSAALPSAVGSANANAVGGGRGHEASSSGRSNYCCFGA

ATTTTTTTTTEPASTSNRSSKRKRLDTEDSESPSEDAESGSAAMLARKPPQKMTTARRSRA

AEVHNLSERRRRDRINEKMRALQELIPHCNKTDKASMLDEAIEYLKSLQLQVQMMWMG

SAGIAAPPAVMFPGVHQYLPRMGVGMGAAAAAALPSMPRLPFMAPQPVVPSAPVSVGPV

PAYRGHMPAVGITEPYGHYIGVNHLQPAPPPPQVQHYAQGVSYYPPPLGATAKAVQQAAE

LHHVPGPGGSIMPAGAAPGVLLPESAQGRGPGTVPCAPPFSSSASVFGLQMGALR 

>SlPIF4 

MNPYLPEWNIETELPAPHQKKPMGFDHELVELLWRNGEVVLHSQTHKKQPGYDPNECRQ

FNKHDQPTIRVAGNQTNLIQDDETVAWLNCPIDDSFDKEFCSPFLSDISTNPHLGEEPDKSIR

QSEDNNKVFKFDPLEINHVLPQSHHSGFDPNPMPPPRFHNFGSAQQKHHIVGGDQKGVNF

PPPIRSSNVQLGGKEARSNLMLQDIKEGSVMTVGSSHCGSNQVDTSRFSSSANRGLSAAM

ITDYTGKISPQSDTMDRDTFEPANTSSSSGRSGSSYARACNQSTATNSQGHKRKSRDGEEP

ECQSKADELESAGGNKSAQKSGTARRSRAAEVHNLSERRRRDRINEKMKALQELLPHST

KTDKASMLDEAIEYLKSLQMQLQMMWMGSGMASMMFPGVQHYISRMGMGMGPPSVP

SMHNAMHLARLPLVDPAIPLTQAAPNNQAAAMCQNSMLNQVNYQRHLQNPNFPDQYAS

YMGFHPLQGASQPINIFGLGSHTAQQTQQLPHPTNSNAPAT 

>OsPIL13 

MNQFVPDWSNMGDASRTLGEDDNLIELLWCNGHVVMQSQNHHRKLPPRPPEKAAAAAV

QEDEAGLWFPFALADSLEKDIFSDLFYEAPVAATAEAAPAGPGAGADGEGKTCKGDAAM

AEEERGGPGAASEAPRELMPPPKSTNASCSRQQTMSLADGGDNAGDLSELVRARRSSGG

AARRKAEAGGGGGGASSSMLSAIGSSICGSNQVQVQQRTASEPGRRGAPPSAVGSANAIP

CGGRDHGHGHEATTVASSSGRSNCCFGTTTTTEPTSTSNRSSKRKRLDTTEDSESPSEDAE

SESAALARKPPAKMTTARRSRAAEVHNLSERRRRDRINEKMRALQELIPHCNKTDKASML

DEAIEYLKSLQLQLQVVKMMWMGSGMAPPVMFPGVHQYLPRMGVGMGAAAAAMPR

MPFMAAPQPVVPTPPVNHLDLGVNHLQPPPTQLYLQGVGYYPLGAKAVQQQQNPPLHVP

NGSIMPPPENAPNTGSG 

>SlPIF3 

MPLSEFLKMAIGKPESGQQKISSTSNLSSFPENDLVELKWQNGQIVMQGQNSSAKKSTVP

NNLPSSASGDRDKYTGNSSTSKIGKFGLMDSMLNDMSLTVPTGELDLIQEDEGVPWLGYP

ADDSLQQDYCAQLLPEISGVTANEQSGQSVFGLINKRGSSDKMIGDSHSVPVHNAVNFER

RNTSKVSPSSRFSPLSSLPSQKGHASIPTLESGVSDVFSSKNSNTPLSVLGESNQSKASA 

GDAKSNRIQKQNMPGNRSNLLNFSHFSRPATLVKAAKLQSSTGGSNISGSPILEAKGKKGE

EKVTIGDNHVSAAATENFLTSKKDNFPHYPTNGVSSQLESRPSGASFHDRSCQAEQSDNAF



RDCSSNNDNTHDHFTSAKATKDIADGERNVEHGVACSSVCSGSSAERGSSDQPLNLKRKT

RDNEEFECRSEDVEEESVGIKKPCAARGGTGSKRSRAAEVHNLSERRRRDRINEKMRALQ

ELIPNCNKADKASMLDEAIEYLKTLQLQVQIMSVGAGLCVPPMMFPMQHMHGAQMPHF

SPMSLGMGMGMGFGLGMLEMNGRSSGYPMYPMPSVQGGHFPSPPIPASTAYPGIAVSNR

HVFAHPGQGLPMSIPRASLGPLAGQPSTGAAVPMNVAREGVPVEIRGAQPNLDSKTPVHK

NSQIVQNAEASCPQNQTCSQVQATNEVLEKSAQKNDQLPDVIGSAANRLTNRTNVPGNEA

GPSL 

>PtPIF3  

MPLSELLYRMAKGKTDSSQEKNPACSTDLSFVRPENDFGELIWENGQIQYSRARKIQTCNS

LPPKIRDKDIGNGTNTKTGKFGTMESTLNELLAVPAVEVRANQDDDMVPWLNYPLDEPLQ

HDYCSDFLPELSGVTVNEHSSQSNFPSFDKRSCNQSITDSHTVSVHNGLNLEQGDVVMNS

SAGDIDAKRPRTSASQLYPSSSEQCKTSFPFFRSRDSTKKDDSTSNAVHHVIAPDSIRAPTSG

GGFPSIKMQKQVPAPSPINSSLINFSHFARPAALVKANLQNVGMRASSGTSSMERMQNKD

KGSIGLPKETDSHCRPNMMSSKVEVKPTEVKPAEGSVPAELPEEMSQEGDSKSDRNCHQN

FGESAIKGLEDVEKTTEPLVASSSVGSGNSAERPSDDPTENLKRKHRDTEESEGPSEEIIYV

QDAEEESVGAKKPASARAGNGSKRGRAAEVHNLSERRRRDRINEKMRALQELIPNCNKV

DKASMLDEAIEYLKTLQLQVQIMSMGAGMYMPSMMLPPGMPHMHAAHMGQFLPMGV

GMGMGFRMGMPDMNGGYSGCPMYQVPPMHGAHFPGSQMSGPSALHGMGGPSLQMFG

LSGQGLPMSFPRAPLMPMSGGPPPKTNREPNACGVVGPMDNLDSATASSSKDAIQNINSQ

VMQNNVANRSMNQTSSQQVPIHGSSSLPRERKH 

> OsPIF4 

MVLDRCKDWRISFCLLAWRSSDGELVELLWQDGGVVAHAQTRHRSSDVLARSGVTGEEE

TASAWFADGGGGGGGDDDALGLGMGRDIYSQLWHSFANVDGHAAGALALATPTPTPRA

AARSDDVSSRLDEADLSICGSNAVVAPALPADDDDDIDAAAPREEEEEEEEGPGAARAAG

ASSSGGSGSGSGSYPLFKRGREELVDSLSEVADETRPSKRPAAKRRTRAAEVHNLSERRRR

DRINEKLRALQELVPHCNKTDKASILDEAIEYLKSLQMQVQIMWMTTGIVPMMFPGTHQL

MPPMGMGLNTACMPGAQAQGLNQMQRTTYYMNNSLPNQMPQIPSPAMNAPSVPDDMQ

NDNRIRGPRNPFLHCNDTLTATAQVPGLFTYGSQIAEQNEIQELLSGAVIPSSSDGTIK 

>SlSPATULA 

MANNNVYYHNANFSLTDPDPEPDDISVFLRHILLPSSSSSSSSSNFMALKSNEMQYSSSLPH

LMPNNNQQGNLSSMMNSSACGIFSSSYGVCNGATTVSSSSVGTIDYDPDEYECESEDGTE

DLGAEASVQPPSRNTSKRSRAAEVHNLSEKRRRSRINEKMKALQKLIPNSNKTDKASMLD

EAIEYLKQLQLQVQMLTMRNGLNMYPLGLPRMLQQNQLSHQKVGLCEGNAFTNAKVAG

NLQVNQDASLNAIFNPTENCTETKVTPPITMSNINRSDSAFELESSMNIHLDPFQLSRSTSK

EIWREDDLPLYGMNELTTKTASTGSNLAFSVPLDTDASNLKRSTREACLLRYQFGAVNET

NLDCDQLLSQQLYR 

>PtSPATULA1 

MGDVYNNETNNINNTCSASSSSRHYHRSSDDISLFLHQILPRSPSSTSSSSFIGPQTLQPFSV

PAPFDDPLRSGVILGVDSSGGGGGALWSGNVRTRLIMSENETDHECDCESEEGLEALIDEIS

AKPAPPRSSKRTRAADVHNLSEKRRRSRINEKMKALQNLIPNSSKTDKASMLDEAIEYLKL

LQLQVQMLSMRNGTSLHPMFLPGVLQPSQLSQVRMGFDEEIGSKHMNMTTSVPLDGEAR

LQTMLTLPDHCTSSNQASNPIHSETSSGFQSTIQAHFSPFPLRVSSEETWRKDILPGQQLNV

SHAERNPSEFELAAAVTTSLPFGIQACDLKDSISLEACVIGRDQNEGVCLENMEHNLILSQD

LNSTRTGRGAGNHEIEIEKLDI 



>OsALC 

MMDGRGSQEEEHLDLIMRHHASMGLDRCESEEALGSSESEQPTRPARPRGKRSRAAEVH

NLSEKRRRSRINEKMKALQSLIPNSSKTDKASMLDDAIEYLKQLQLQVQMLSMRNGLYLP

PVNLSGAPEHLPIPQMSAALDQNSAKASDPSVVLQPVNQTSGALLPFELASQHKPLFLPGV

PNATALEPRFLVESSRSNLQSLRFTEPAEMIYPDEMMLKHRLTSASESTIVPGTDEKSVRQN

TYMMNADRFDRYALSKDQLQHIMPKNTESVLDMPHLQRLQTSDTKVRVEGRIKVNP 

>SlSPATULA  

MADPYRTNPHASSSLESEDMSSFFLNFLQGTPASSSATAAAGFYNRSGPAPVAESSSSLNFS

DPGRFYAAEFKEGVENVFASAGLGECDGMNSANRREFLEDDKVDNFGFSSEECDGLDMP

SDPTHPRSSKRSRSAEVHNLSEKRRRSRINEKLKALQNLIPNSNKTDKASMLDEAIEYLKQ

LQLQVQILTLRNGLSLYPGYVPGSLQSVQLPSGNEFDGRSFMLSANGGATLPVNREMPQT

AFEISNQNPSGKPTITSHNTENAVALETTIQNHYGLLNHLASSKDMCRDNTLSRLHLDMSC

SGNNSSSGVSS 

> PtSPATULA2 

MADLYGPARSPTTEPEEISTFLQQFLGNNSSSSSSKFIHHALSTPVETGSAAVEFLDCHLFGR

SGTECGAGAGNSGVNLSDPGGYYVKGVVDNAVSSGISKRRGASVEDDLGDFSCDSEKGA

EVAEVQANAVRPRSSSKRSRAAEVHNLSEKRRRSRINEKMKALQNLIPNSNKTDKASMLD

EAIEYLKQLQLQVQMLTMRNGLSLHPMCLPGALQPMQPPLSGMSFDEGNGLLTTDTLTGI

FSANEESSVQTALNLPSQCTVSNQPIAIPSGTNITSSETSFGFEPLIHVNHAPFNLCTSSKEIC

REATPQAQIEMNQTVKTSPSGLQSQQGTYEDGKACKRTR 

>PtSPATULA3 

MEDLYGAAAATEPEEISTFLHQLLHNNSSSPSKFMHHALSTPVENGVELLDRHRFSETECG

AGVNFSDPDGYYAKEGVGNAVVSKRGGVSVEDDLGDFSCDSEKGVEVQANTARPRSSSK

RSRAAEVHNLSEKRRRSRINEKMKALQNLIPNSNKTDKASMLDEAIEYLKQLQLQVQML

TMRNGLSLHPMCLPGALQPMQLPLSGMSFDEGIGLLTTNTLTGIFSANEESSEQNSLNLPT

QCTISNQPITIPSGTNITSSETNFGFEPQIHVNHAPFNLSTSSKEICREGTPQAKLEMNQTTKT

SPSGVA 

>PtPIF8 

MSHQCVPSWELDDNPTTAPKVSLRSHSNSGAPYMPMLNYEVAELTWENGQLAMHGLGQ

PRVPAKPIASTSPSKYTWDKPRASGTLESIVNLATCIPQCNKQTFDNSGSDHDFVPWFNHH

RASASATMTMDALVPCSKRSDQERTTRVIDSSPAGLGTDCVVGCSTRVGSCSAPTATQNEV

GLLTRKREKVARVPVPAEWSRDQSVNRGATFSKKDSQQVTVDSCERELGVGFTSTTSFGS

QENTSSGTKPCTKTNTADENDSVCHSRPQREAGDEDDKKKGNGKSSVSNRRSRAAAVHN

QSERKRRDKINQRMKTLQKLVPNSSKTDKASMLDEVIEYLKQLQAQVQMVSRMNMQPM

MLPMALQQQLQMSMMAPISMGMAGMGMGMGMGMGMGVVDMNTLAARSNITGVSPV

LHPTAFMPMTTWDGSNSHERLPTAAPSATVMPDPLSAFLACQSQPMTMDAYSRMASMY

QQLHQQSPASNSKS 

>MdPIF1 

MNGCVPDFEMDDDYSLPTSSALNRPRKSTMPEDDVMELLWQNGQVVMQNQNQRSAVN

SKRSHQSKYDVVLPDDGXGITRPAXQPQPQAQNPHLFVQEDEMASWLQYPLVDDPFSAD

LLYPDSTTSELRQLQVSAPPPASRLPIHTPRRTEVQNFLHFARPNNNNASSNRPMIKEMXPS

GSKKSVVRETMTVVDSSDTXLVGPSSRALDSRPDGAGGGLANGATSFPTTATAGTSFPAKE

VCEMSLTSSPGGSSASASASAEPMSAXKPPPTAXNRKRKGREVAAADDAEIQSEDVEFESA

NGKKQVRGSTSSTKRSRAAEVHNLSERISVQRRRDRINEKMKALQELIPRCNKSDKASML



DEAIEYLKSLQLQVQMVSMGCGMVPMMFPGVQQMMSMPMGMGIGMGMGMGMEMA

GINRPMMPFPNVISGSPMPTAAAHMGPRFPIPPFHMQPIPASDPTRVPAVNQTDHMVNSLG

AQNPNQSRMPNFADPYQQFFGPQQMQLPLQQNQAMPQPTTGKPSSSRGPETHENHQSEW

ACSCYVVTLTRWILRHSLWLKTRRSKIVLEXDISRCILKDMEGDGDRSFWVSFSAFRKSRR

AIAGKDEQKVEDRILKVLESFREMDKLRISDVPAKIIRHIALTT 

>MdPIF3 

MPLSELYRMAGRVDSNQDFENDFLELVWENGQVMMQGQSSRTRKNPSFNNPKNRDRDV

GNGNIGKTGKFGSVLDSGLDEIPLSVPSSEMGLSEDDDMLPWLNYSIDEPLHHEXCHDFLP

EFSSATANEASTNHNLASIDKRSSSSQVFRDSNSNSAHEGACLQQXNVGKVPLNGGADAS

RPRSGATQLYSLSSQRSQASFPSFRSRVSDTAGDNTSSATHRGVGKNSTQISSAGGSPXMKI

LRPDPVTPSNNNPSIVNFSHFSRPAALVKANVQTNGVMAGSGSSSMIRIANKDKFSAATXN

NLPESMPIDSSSSAXKESNSQCQQILVRSSVELKPTEAKPLEEPCTAKQSEGTCQEETSKDD

INSNHIPCESAVRVSPNGEKTVEPVVASSVCSGNSVERGSDDPTQALKRKFRETDESECHS

DDVEEEYMGVKKGDHARGMGSKRSRAAEVHNLSERRRRDRINEKMRALQELIPNCNKV

DKASMLDEAIEYLKTLQLQVQMMSMGAGMYMPPMMLPPGMQHMHGPCMAHFSPMGV

GMGMGMGLGMGFGMGMPDMNGASSSYPMLQVPPMQGAHFPGSHMAGHTAFNGMMG

SNLQMFGLPSQGVPVPMQRAPLAPSSAGPFVKSSAGLNAGSSGGPVENVESAPVSGSKDS

VQNMNSQAMQNSNANSSMNQTSSQGQATNEGFGQSALVRNNVQVTDVNNXRANG 

>MdSPATULA-like 

MGDTYECDHYYKNATCSSSPPAAPPHSAADDMSLFLQQILVRSSTSLASGKAPQSLFSSSP

SVGALLPGNLDRPCHSGFLGDGIPAVDSFAAFVSGHPNEASENEADEDDCESEEGLEAFVE

ARPGGGRSSSKRSRAAEVHNLSEKRRRSRINEKMKALQNLIPNSNKTDKASMLDEAIEYL

KQLQLQVQMLSMRNGMSLHPLYLPGTLQPVQLSQMRMELGEENRPLHLDMTGTLHMNL

ESSTQNLFNLSNQCTAANESYVPDMSNVVNSETSFVLEPSIQSHLGPFQLPASSQEICRDDL

LQHQKIDVNHSEMNLSVTATVSLPFAQVSDPKSTFDTCIIGRDRQEVGLLRSIEQNFHIDRC

LGIFELS 

>MdPIF4 

MDTKSNACIDKLQVSCCPPSSPHNLTHTKRGGERKRSAFHNSSLELILNFCLLRDMNSCIP

EGNFEADLPLTNQKKSMGPDHELVELLWRNGQVVLNSQTHRKPSLNPNDQPRQVQKHD

QQSIRSGGLYGNSGSLIQDDDTVSLIHYPLEDSFDKEFCSHFFSELHSCGPIELDKPIKQFEG

DKFDASDTGRLVSNSPQPNVKSSAGVEYPANPMPPPRYHYINSTDQPNQNRGLGKIVNFA

QFATPGKLSAGSSRGQLGGKEAGDLAQAEVRECSVMTVGSSYAGSNQVLNELDVSRASS

NCDGTTGLSAGHFYDNVHKIMPQSETGKTDTLDQTLTSSSGGSGSSFGRGGKQSNVVNSN

KRKVRDAEDSECQSEAAELESASAAGSKSAHRSGSTRRSRAAEVHNLSERRRRDRINEK

MRALQELIPHSNKTDKASMLDEAIEYLKSLQMQLQVIWMGSGMAXMMFPGVQHYISQM

GMGPPALPAMHNPVRLPRHPLVDQCMNVAPAPNQTVMCQPPVLNPVDYHNQVQNPSFQ

EQYARLMNFHHMQTMSQPMNMFRFGSRPVQQNNQMMAANGVSSGPFGVGAATNDPLS

GRMIQRLISVQECKNLTPDN 

> GsPIL13 

MNNSIPGWDFESDTCLTNQRKLIGPDQELVELLWKNGQVVMHNQTHRKTLGNSSNLRQV

QKSDQSVLRSSGPYGNSSNLDQEDAAPWVQFPLEDPLEQDFCSNLLSELPTCEFESYKPIR

QLEEEKFAKFFASGTPHHPTTSSSQPLPPNMKPSCIQGLQGNPIPMPAPRFHGPDSSQKIHDF

GASRKVLNFPQFSTPRNNVPSAPGITQFREKTTANMSQSEAREYSVITVGSSHCGSNHIPQE

QDVSRISSTGVWATTNNNTTLSAEPEAVRDYVQRPICPKSGQGKSEMIELTVTSSSGGSGST



GIGRTCSLSTRDHGQKRKGTEEEALEEQSEDTELKSADGNKASQRTRSSRRNRAAEVHNQ

SERRRRDRINEKMRTLQQLIPNSNKTDKASMLEEAIEYLKSLQFQLQVMWMGGGMTPVM

FPGIQHYMSQMGMGMGAPSLPSIHNPMQLPKVPHDQAMSVLQIPNQNLMCQNPVLGAF

NYQNQMQNPCLPEQYARYMGYHLMQNASQPMNVFRYGSQAVQHSQTMIAPGNNSSGP

MSGTANIDDADSGKAGSSTFN 

>AhPIF3  

MPFYELYRLSREKLDEEINGTRATDQSQSSSPEKDFFELIWENGNILTTQGQSSRAKKSPPR

RSLPSHCLPSHSPKGRDRDAGYVNNSRVGKSGDLDTGLNEISMSVPSTEVDLGHDDDVIP

WLDYTMDGSLQNEYGSNFLHELSGVTDQDLPSNHFSLVDKSSGNQVFRDSHKNSAEQSN

FSSVSSTGVDETTRPKASTVESYLPSSFISVRPRVSGVTANDTSNAMLHPPVTEIPSSSSDFS

SLKMQKQDQVIPSNGSSVMNFSHFARPAAIVRANLQNIGLKSVSSSTRSENVESMNKGAV

VPSSNLPESTLADSCSECPKVLMGNNEKAVEQSRDDLKLLESKSLEQNIAGSKQLDPTCKE

KAIKIDQTSNRALGETATNTQIAVERSTELVVASSSVGSGNCADRGSDDPIQNLKRKNRDT

EDSEWHSDDVEEESVGVKKAAAGRGASGSKRSRAAEVHNLSERRRRDRINEKMRALQE

LIPNCNKVDKASMLDEAIEYLKTLQLQVQMMSMGAGLYMHPMMLPHGMQHMHAPHLA

PFSPMAYGMQMGLGMGYGMAMPDMNGVSSRFPMVQVPQMQGTHVPVAQMSGATAMV

RSNTQGFGVPGQGFPLPLPRAPLFPFSGGPVMNSSSALGLRPCGATGLSQTADLASTSGLK

DPSPNTDSLVKQSTGGGGCDSTSQMPTQCEAAPTVGFEQSPMVHNSSHTSEANDSGTLNP

DKEDNNLVTGYDD 

>AtPIF3 

MPLFELFRLTKAKLESAQDRNPSPPVDEVVELVWENGQISTQSQSSRSRNIPPPQANSSRAR

EIGNGSKTTMVDEIPMSVPSLMTGLSQDDDFVPWLNHHPSLDGYCSDFLRDVSSPVTVNE

QESDMAVNQTAFPLFQRRKDGNESAPAASSSQYNGFQSHSLYGSDRARDLPSQQTNPDRF

TQTQEPLITSNKPSLVNFSHFLRPATFAKTTNNNLHDTKEKSPQSPPNVFQTRVLGAKDSED

KVLNESVASATPKDNQKACLISEDSCRKDQESEKAVVCSSVGSGNSLDGPSESPSLSLKRK

HSNIQDIDCHSEDVEEESGDGRKEAGPSRTGLGSKRSRSAEVHNLSERRRRDRINEKMRA

LQELIPNCNKVDKASMLDEAIEYLKSLQLQVQIMSMASGYYLPPAVMFPPGMGHYPAAA

AAMAMGMGMPYAMGLPDLSRGGSSVNHGPQFQVSGMQQQPVAMGIPRVSGGGIFAGSS

TIGNGSTRDLSGSKDQTTTNNNSNLKPIKRKQGSSDQFCGSS 

>AtPIF1   

MHHFVPDFDTDDDYVNNHNSSLNHLPRKSITTMGEDDDLMELLWQNGQVVVQNQRLHT

KKPSSSPPKLLPSMDPQQQPSSDQNLFIQEDEMTSWLHYPLRDDDFCSDLLFSAAPTATAT

ATVSQVTAARPPVSSTNESRPPVRNFMNFSRLRGDFNNGRGGESGPLLSKAVVRESTQVSP

SATPSAAASESGLTRRTDGTDSSAVAGGGAYNRKGKAVAMTAPAIEITGTSSSVVSKSEIEPE

KTNVDDRKRKEREATTTDETESRSEETKQARVSTTSTKRSRAAEVHNLSERKRRDRINER

MKALQELIPRCNKSDKASMLDEAIEYMKSLQLQIQMMSMGCGMMPMMYPGMQQYMP

HMAMGMGMNQPIPPPSFMPFPNMLAAQRPLPTQTHMAGSGPQYPVHASDPSRVFVPNQ

QYDPTSGQPQYPAGYTDPYQQFRGLHPTQPPQFQNQATSYPSSSRVSSSKESEDHGNHTTG 

>AtPIL1   

MEAKPLASSSSEPNMISPSSNIKPKLKDEDYMELVCENGQILAKIRRPKNNGSFQKQRRQS

LLDLYETEYSEGFKKNIKILGDTQVVPVSQSKPQQDKETNEQMNNNKKKLKSSKIEFERN

VSKSNKCVESSTLIDVSAKGPKNVEVTTAPPDEQSAAVGRSTELYFASSSKFSRGTSRDLSC

CSLKRKYGDIEEEESTYLSNNSDDESDDAKTQVHARTRKPVTKRKRSTEVHKLYERKRRD

EFNKKMRALQDLLPNCYKDDKASLLDEAIKYMRTLQLQVQMMSMGNGLIRPPTMLPMG



HYSPMGLGMHMGAAATPTSIPQFLPMNVQATGFPGMNNAPPQMLSFLNHPSGLIPNTPIFS

PLENCSQPFVVPSCVSQTQATSFTQFPKSASASNLEDAMQYRGSNGFSYYRSPN 

>AtPIF5 

MEQVFADWNFEDNFHMSTNKRSIRPEDELVELLWRDGQVVLQSQARREPSVQVQTHKQE

TLRKPNNIFLDNQETVQKPNYAALDDQETVSWIQYPPDDVIDPFESEFSSHFFSSIDHLGGP

EKPRTIEETVKHEAQAMAPPKFRSSVITVGPSHCGSNQSTNIHQATTLPVSMSDRSKNVEE

RLDTSSGGSSGCSYGRNNKETVSGTSVTIDRKRKHVMDADQESVSQSDIGLTSTDDQTMG

NKSSQRSGSTRRSRAAEVHNLSERRRRDRINERMKALQELIPHCSRTDKASILDEAIDYLK

SLQMQLQVMWMGSGMAAAAAAAASPMMFPGVQSSPYINQMAMQSQMQLSQFPVMNR

SAPQNHPGLVCQNPVQLQLQAQNQILSEQLARYMGGIPQMPPAGNQTVQQQPADMLGFG

SPAGPQSQLSAPATTDSLHMGKIG 

>AtPIF6  

MELVFENGQILAKGQRSNVSLHNQRTKSIMDLYEAEYNEDFMKSIIHGGGGAITNLGDTQ

VVPQSHVAAAHETNMLESNKHVDDSETLKASSSKRMMVDYHNRKKIKFIPPDEQSVVAD

RSFKLGFDTSSVGFTEDSEGSMYLSSSLDDESDDARPQVPARTRKALVKRKRNAEAYNSP

ERNQRNDINKKMRTLQNLLPNSHKDDNESMLDEAINYMTNLQLQVQMMTMGNRFVTPS

MMMPLGPNYSQMGLAMGVGMQMGEQQFLPAHVLGAGLPGINDSADMLRFLNHPGLMP

MQNSAPFIPTENCSPQSVPPSCAAFPNQIPNPNSLSNLDGATLHKKSRKTNR 

>AtPIF8    

MSQCVPNCHIDDTPAAATTTVRSTTAADIPILDYEVAELTWENGQLGLHGLGPPRVTASST

KYSTGAGGTLESIVDQATRLPNPKPTDELVPWFHHRSSRAAMAMDALVPCSNLVHEQQS

KPGGVGSTRVGSCSDGRTMGGGKRARVAPEWSGGGSQRLTMDTYDVGFTSTSMGSHDN

TIDDHDSVCHSRPQMEDEEEKKAGGKSSVSTKRSRAAAIHNQSERKRRDKINQRMKTLQ

KLVPNSSKTDKASMLDEVIEYLKQLQAQVSMMSRMNMPSMMLPMAMQQQQQLQMSL

MSNPMGLGMGMGMPGLGLLDLNSMNRAAASAPNIHANMMPNPFLPMNCPSWDASSND

SRFQSPLIPDPMSAFLACSTQPTTMEAYSRMATLYQQMQQQLPPPSNPK 

>AtPIF7   

MSNYGVKELTWENGQLTVHGLGDEVEPTTSNNPIWTQSLNGCETLESVVHQAALQQPSK

FQLQSPNGPNHNYESKDGSCSRKRGYPQEMDRWFAVQEESHRVGHSVTASASGTNMSWA

SFESGRSLKTARTGDRDYFRSGSETQDTEGDEQETRGEAGRSNGRRGRAAAIHNESERRR

RDRINQRMRTLQKLLPTASKADKVSILDDVIEHLKQLQAQVQFMSLRANLPQQMMIPQLP

PPQSVLSIQHQQQQQQQQQQQQQQQQQFQMSLLATMARMGMGGGGNGYGGLVPPPPPP

PMMVPPMGNRDCTNGSSATLSDPYSAFFAQTMNMDLYNKMAAAIYRQQSDQTTKVNIG

MPSSSSNHEKRD 

>AtPIF4 

MEHQGWSFEENYSLSTNRRSIRPQDELVELLWRDGQVVLQSQTHREQTQTQKQDHHEEA

LRSSTFLEDQETVSWIQYPPDEDPFEPDDFSSHFFSTMDPLQRPTSETVKPKSSPEPPQVMV

KPKACPDPPPQVMPPPKFRLTNSSSGIRETEMEQYSVTTVGPSHCGSNPSQNDLDVSMSHD

RSKNIEEKLNPNASSSSGGSSGCSFGKDIKEMASGRCITTDRKRKRINHTDESVSLSDAIGN

KSNQRSGSNRRSRAAEVHNLSERRRRDRINERMKALQELIPHCSKTDKASILDEAIDYLKS

LQLQLQVMWMGSGMAAAAASAPMMFPGVQPQQFIRQIQSPVQLPRFPVMDQSAIQNNP

GLVCQNPVQNQIISDRFARYIGGFPHMQAATQMQPMEMLRFSSPAGQQSQQPSSVPTKTT

DGSRLDH 

>AtHFR1      



MSNNQAFMELGWRNDVGSLAVKDQGMMSERARSDEDRLINGLKWGYGYFDHDQTDN

YLQIVPEIHKEVENAKEDLLVVVPDEHSETDDHHHIKDFSERSDHRFYLRNKHENPKKRRI

QVLSSDDESEEFTREVPSVTRKGSKRRRRDEKMSNKMRKLQQLVPNCHKTDKVSVLDKT

IEYMKNLQLQLQMMSTVGVNPYFLPATLGFGMHNHMLTAMASAHGLNPANHMMPSPLIP

ALNWPLPPFTNISFPHSSSQSLFLTTSSPASSPQSLHGLVPYFPSFLDFSSHAMRRL 

>AtSPATULA 

MISQREEREEKKQRVMGDKKLISSSSSSSVYDTRINHHLHHPPSSSDEISQFLRHIFDRSSPL

PSYYSPATTTTTASLIGVHGSGDPHADNSRSLVSHHPPSDSVLMSKRVGDFSEVLIGGGSGS

AAACFGFSGGGNNNNVQGNSSGTRVSSSSVGASGNETDEYDCESEEGGEAVVDEAPSSKS

GPSSRSSSKRCRAAEVHNLSEKRRRSRINEKMKALQSLIPNSNKTDKASMLDEAIEYLKQL

QLQVQMLTMRNGINLHPLCLPGTTLHPLQLSQIRPPEATNDPLLNHTNQFASTSNAPEMIN

TVASSYALEPSIRSHFGPFPLLTSPVEMSREGGLTHPRLNIGHSNANITGEQALFDGQPDLK

DRIT 

>AtALC 

MGDSDVGDRLPPPSSSDELSSFLRQILSRTPTAQPSSPPKSTNVSSAETFFPSVSGGAVSSVG

YGVSETGQDKYAFEHKRSGAKQRNSLKRNIDAQFHNLSEKKRRSKINEKMKALQKLIPNS

NKTDKASMLDEAIEYLKQLQLQVQTLAVMNGLGLNPMRLPQVPPPTHTRINETLEQDLN

LETLLAAPHSLEPAKTSQGMCFSTATLL 

>AtbHLH127  

MMIISSQILLLFGFKLFFETRGEDDIVELLCKIGQTQIPSSDPLPILRGSGSGGREENTPLPPPL

PHQNLFIQEDEMSSWPHHPLRQDYLCSELYASTPAPHPQSSVSLAPPPPKPPSSAPYGQIIAP

RSAPRIQGTEEARGSTSRKRSRAAEMHNLAERRRREKINERMKTLQQLIPRCNKSTKVSM

LEDVIEYVKSLEMQINQFMPHMAMGMNQPPAYIPFPSQAHMAGVGPSYPPPRYPFPNIQTF

DPSRVWLQSPQPNPVSNQPQMNPYGQFVGHHQMQQSLPPPLQVILSQYPLCLFLCSNK 

>AtbHLH23  

MTWKPKMLILSHDLISPEKYIMGEDDIVELLGKSSQVVTSSQTQTPSCDPPLILRGSGSGD

GEGNGPLPQPPPPLYHQQSLFIQEDEMASWLHQPNRQDYLYSQLLYSGVASTHPQSLASLE

PPPPPRAQYILAADRPTGHILAERRAENFMNISRQRGNIFLGGVEAVPSNSTLLSSATESIPA

THGTESRATVTGGVSRTFAVPGLGPRGKAVAIETAGTQSWGLCKAETEPVQRQPATETDIT

DERKRKTREETNVENQGTEEARDSTSSKRSRAAIMHKLSERRRRQKINEMMKALQELLP

RCTKTDRSSMLDDVIEYVKSLQSQIQMFSMGHVMIPPMMYAGNIQQQYMPHMAMGMN

RPPAFIPFPRQAHMAEGVGPVDLFRENEETEQETMSLLLREDKRTKQKMFS 

>AtbHLH119 

MGEDDIVELLWNGQVVRTSQPQRPSSGKPSPTPPILRGSGSGSGEENAPLPLPLLQPPRPLH

HQNLFIREEEMSSWLHYSYTGVTSTPATHPQSSVSLPPPPPIAPSEDDVVELLWKSGQVVQ

SIQTQRPIPPPIFRGSGSGGGEETVLPLPPLHPSHQNIFIQEDEMASWLYHPLRQDYFSSGVA

STSATRPQSSASLAPTPPPPSVPYGQIPVERRTENFMNFLRLRGNIFSGGRVEAGPVVIESTQ

IGSSATPSSSAAESCVIPATHGTESRAAAITGVSRTFAVPGLGRRGKEVATETAGTSYSGVNK

AETERVQIQPERETKITEDKKREETIAEIQGTEEAHGSTSRKRSRAADMHNLSERRRRERIN

ERMKTLQELLPRCRKTDKVSMLEDVIEYVKSLQLQIQMMSMGHGMMPPMMHEGNTQQ

FMPHMAMGMKGMNRPPPFVPFPGKTFPRPGHMAGVGPSYPALRYPFPDTQASDLSRVHV

PSLHSNPVPNQPRFPAYINPYSQFVGLHQMQQPPLPLQGQPTSQPSFSHASTSK 

>AtbHLH56 

MQFDESDARVWIWFEIRREDDIVELLWQSGQVVGTNQTHRQSYDPPPILRGSGSGRGEEN



APLSQPPPHLHQQNLFIQEGEMYSWLHHSYRQNYFCSELLNSTPATHPQSSISLAPRQTIAT

RRAENFMNFSWLRGNIFTGGRVDEAGPSFSVVRESMQVGSNTTPPSSSATESCVIPATEGT

ASRVSGTLAAHDLGRKGKAVAVEAAGTPSSGVCKAETEPVQIQPATESKLKAREETHGTEE

ARGSTSRKRSRTAEMHNLAERRRREKINEKMKTLQQLIPRCNKSTKVSTLDDAIEYVKSL

QSQIQMMSTGQGMMSPMMNAGNTQQFMPHMAMDMNRPPPFIPFPGTSFPMPAQMAGV

GPSYPAPRYPFPNIQTFDPSRVRLPSPQPNPVSNQPQFPAYMNPYSQFAGPHQLQQPPPPPFQ

GQTTSQLSSGQASSSKEPEDQENQPTA 

>CsSPATULA2 

MIVMADMYNIACSSSSSPPEPDDISLFLHQFLLRSSSSSSPPSSYSLMPHKPNPMHSSSPFHT

LPENPNRSIPPSLLSGSERRVSAVDSSSGGFFPVNATNVSCSSAGTLDNDPPDEYDFESEEGF

EALVGDVPAKPVPPRTPSKRSRAAEAHNLSEKRRRSRINEKLKALQKLIPNSNKTDKASML

DEAIDYLKQLQLQVQEHSGSASNEFSVILKALVMLTMRNGFSQYPMCQPGVLEPAQLSQ

MKMGFYEGNELLHMNEAGMLPENQDAPTNSLVNISNQSANSAQPSVAAFSSIINSETSFG

MDSSIQGHLRPFQLHTSSEENCREDIIHHLRFDNVKENCREDIIHHQQENVDHSDTKFLGG

NRAGDGGGSGLAMMIELAMMLVVELNGSGNETCL 

>CsSPATULA3 

MADLYGTNARSSSLESEELPSFLHNLLYNSLASPISSCSTVKDKHRQSFLSPPPPETITSSSAT

NLFYRLPMFSDSDSRFRERASTAGSSMMVDSSVDFNFSYPGRGFMADAREFTRNTFSAAC

VVDSDGITSSLKRKFAEENDFDDFGSDCKKGSDASEAPVSPGLPRSSKRSRAAERRRSRIN

EKMKALQNLIPNSNKTDKASMLDEAIEYLKQLQLQVQMLSMRNGLSLHPFCFPGSLHPT

QLPQAGIRFSEGNEVLNTNGGADTFPRNQEISMQAAFDLPNQCTPSNQPNLLTPTTNISNSE

TPFELDPSIQNHCAPFNHLTSSKVITLL 

>CsPIF7b 

MKGIMNQCIVHNWNPRHQRQEQVEGEEEKTSSHVHSHLHNLTTPHIVPIVLSSSTSHKYV

VAFLDIFADRAPTLQNKSRIRVRHTVHKFRSNFEVTELTWENGQLAMHGLGGLLPTAPTKP

TWGRTGDTLESIVHLAACHQQNLNLLPPHDHLHHHNPAPNRTTSSAKKCAETVGHMPMS

PGFSKKRMWSESEKKFASGIQDDRSACASATIFKDSGTTMMTWASFESPPQSLKTKTTDE

DSACNGESENQDEEREMKGETGRSHSTRRCRAAAVHNQSERRRRDRINQKMKALQKLVP

NASKTDKASMLDEVIAYLKQLQAQVQMMSSARNMPQQMMMPLGMQQHIHMSLLARM

GLGVGLGLGMGPMGMLDMSTVARPQSLSPLLHPGTVAAAVTAGPTFVPPPFVLPPMMPS

HTQAQATSDAAINNSVPFNNPYCAFLAQSMNMDLYNKMAAIYHQQVNQTTQPTSKPLPS

SHVQGG 

>CsPIF3b 

MPFSEFYGMASGKLESAQQKTTTCLTDLSHVPHNEFVELVWENGQIMMQGQSSRARRSS

TTNNLQSQTPKLQDKDLVKMDSVLNYFTTESPSGEMGLGQDDDTVPWLNFPISDSLQHD

YYSELLPELSSVTVNENSCNQSIRGSHSVSLGNDLSLEQANASEVRSSEIEESSRARSGQFH

DPWLFQENQTSIPSLRSKVSGIISNTSCNNKRDAIIVQPNLSRRPNTSSSFMNFPHFSRPSTL

VRANLQTIDAITSPGTSNVEPMGGKNKGNDPCSGYFAQSALFDFSSGLRKEMGTHSQPNL

DSEPVMAKRLEESRTAEQSNPVCREDAAKNVELPNQVRGEKTTEPVVASSSACSGNSAER

ASNETHNLKRKCSENDDSEGRSEDVEEESVGVRKAAPARGGTTSKRGRAAEVHNLSERR

RRDRINEKMRALQELIPNCNKVDKASMLDEAIEYLKTLQLQVQIMSMGTGLYMPPMMLP

TGMQHVHAAQMACFSPMAVGMGMRMGIGMGMLDMNGGSPACSMIQVPPTQGTLFSTP

RPPPYSGPTNSQGMAGSNLHIFGHPSQGFSMSAPRRQLAPLSGGPRPPINSAMGVNANVE

GPNSAPLANSKDLIQNTNSQMMHNADASS 



>CsSPATULA1 

MADMYNYKTTCSSSSFPSEPDDISLFLHQMLLRSSSSSSSSPMQTTPHRPIPTSLLSGFERPT

THPISAAESSSGLNDPDEYDCESEEGFEALVEEGLAKAITPRNSSKRSRAAEVHNLSEKRR

RRRINEKMKALQNLIPNSNKTDKASMLDEAIEYLKQLQLQVQMLTMRNGLSLYPMCLPG

VLQPAQLSDIKMSFYEGNGTLNMDMTGMLPVNQETPTNTLFNIPNQSTNPSELSAANLSII

NSGTSFGMDSSIQGHLRPFQPHTSSKVKEICREDMLLPCQHLNVDDHSQMNSLDFEMGTK

ATVSIPLETQASDVKDNALEAFILRTERPESLLLSNLGHNPVLAPPFESDTVSNMNLMCTQ

MP 

>CsPIF8b 

MSQCVPSWDMDENHTPPTLTLRAHSNRNSSCPDVPLLDYEVTELTWKNGQLAMHGLGPP

RVPNKLPVAAAKYTWEKPRAGGTLESIVDQATTTCFPHPKTTAAASDLVPWFDHRAASAA

AVTMDALVPCSTAGAAQEGISTCVIGRSTRVGSYSEVEEEEKKKRARVAHVQEWSSRDNS

DRRQLAIDTCERELGARGLTSTSLENTSSGKHWTKATAGDDHDSVSHSRSQIAAGEEENK

KKPTGKSSISTKRCRAAAVHNQSERKRRDKINQRMKTLQKMVPNSSKTDKASMLDEVIE

YLKVLQAQVQMMSRMSMPMPSMMFPMALQQQLQLSMMAPMGMGMDMNTIGRPNAA

GIPPILHPTAAFMPLTSWDGIGDRLVPHPTVMPDPMATFLSCQSQPMNMEAYNRMAALYQ

QLHQPPPPPPPPPKNN 

>CsPIF7a 

MSEWIVSNWNKRQQQRQEQQGVEEGEEGNRSSHVHNNSPRPSTHHVLVPPKSTYEVAEL

TWENGQLAMHGLGGLLPTTPTKPTGGRSGDTLESIVHQATYHKQNPNVVPQHDPTPADIS

STGASFVGKWAEISACARTAPILVGKQMRSKSEQYGKNFSSSIIQEEPTDRSACASPSATFC

KDNDATMATWASFESPSSLKTKTTDEDSACQDRSENLDEERETKCETVRSLSTRRSRAAA

NHNQSERRRRDRINQKMKALQRLVPNSSKTDKASMLDEVIEYLKQLQAQVHMMSSARN

MPQMMMPLAMQQHIQMSLLARMGMGVGLGGLIHPPPVASVTPTFVPPPFMMPPMIPTRA

QAPPTPDATVSNNSVPFPDPYCTFLAQQSMNMDLYNKMAALYRQQVNQTTQPTSIPLPSS

HVQGG 

>CsPIF3a 

MPLSEFYRMARGSLESAQPKTMALSTDRSHGPDNELVELVWENGQIMMQGQSSRARRNS

TNNFQSQTPKHRGKDLGNNANNLKMGRFGVMDSVLDDFATEVQLGEMGLEQDDDMVP

WLSYPIDDSLQHDYCSELLPELSGVTVNELSSQNSFASMDKRNSGNQTIRGSHLSLEQANA

PKVSSLEVGESLRSRSGQFNPWSFHESQTLDPSLTSGVSSIISNNASNTKHGVCGDSIQAQA

SGLPNIKTQKQDSGLPNTNASIMNFSHFSRPAALVRANLQNVGAMATPGTSGTEVMAGKN

KGTAPSTGNLADSALLDLSSGLRNEMGSLNQRNLVPPKVDSKSVAAALEDSHTTGQSEAV

CREDVVKNDKSPKQILGSTAKTVEPVVASSSVCSGNSAERASNDPNPTHNLKRKCHETDD

SEGRSEDVEEESVGIRKAAPARGGAGSKRSRAAEVHNLSERRRRDRINEKMRALQELIPN

CNKVDKASMLDEAIEYLKTLQLQVQIMSMGAGLYMPPMMLPPGMQHVHPAHMAHFSP

MSVGMGMGMGMGMGMGMGFGMGMMDMNGGSTMCPMIQMPHVQGHFPAPRPPPISG

PASFHGMVGPNLQAFGHLGQGLAMSAPRAPLVPFSGGPPINSAVELNASGVAAPVEVPNS

APSSNSKDLREHTNNTDASCPMNQTSGQCQAKNEGFEQCSVVLKNDQPQDVGSSEDVNL

TKENDIVPGSKWR 

>CsPIF8a 

MTVVVVEYGYRLDYEVAELTWENGQLAMHGLGTPRVPNKPPPTSSATTTKYTWEKPRA

GGTLESIVNQATCCPIFKPSIGSGTMNEDLVPWFDHHHRAAAASATATMTMDALVPCSTR

AKDTSTHVLKRTSNSTCMVGSATPVGSCSGANTFENNGGDCGGGVMKRARVAARVPVA



AVEWSSRDNSVSGGSVSRQLTTIDTGERELDVCGFTSTSMGSPENTSSAKQCTKATTTTAD

DHDSVCHSRPQKRRDKINQRMRTLQKMVPNSSKTDKASMLDEVIEYLKQLQAQVQMMS

RMNMSSMMMPMTLQQQLQLSMMAPMGMGMGIGMGMGMGVMDMNTISRSNIAGIPPL

LHPTAFMPLPSWDGTGDRLSAPATVIPDPMSAFLACQPQPMTMDAYTRMAALFQQLHQP

PSTSKT 

>CsPIF1 

MQINDRFLNLDFNCGINSEIHAAMNNCVPDFEMDEDYSIPTSSGLTRPKKSLMAEEEIMEL

LWQNGQVVMQSQNQRSIKRSDIGDAVTPAEQSAARDIRPEEESTTQLFMQEDEMASWLN

YPNDDSSFYRDFYADLVYPAPTSPVDPLAHTTPIPELKIPPPSEAAAISRPPIAPPKRAELEHS

ARFQNFVHFWRTKGTEPGPSISNKAVRESTVVDSSETPAAAAQESRASHFAGCAKPAQISG

VNVGCGSMRGGGATAAGTTSSGGREIRTCDLTLTSSPGGSGASMSASAEPVSKPPPPTTTM

TTEDRKRKGREVDDTECQSEVSHISFHLPQDVYPDAKKQVRGSTSTKRSRAAERRRDRIN

EKMKALQELIPRCNKMMSMGCSMVPLMFPGVQQYMPPMGMGMGMGMGMGMGMEM

GMSRPMMPFPSVLAGSALPTRAAASHLAPRFPVPAFHMPPLPVHDPSRIQVPSQTQPMLN

HDPNQPRMPSFPDPYQQYLGFHHTQVPMPQNQQMMQPSSSKPSSSREVENHENLHSGPL

VYIYIKFSFSVVFVAVEFIPPRDGYGFSGPGE 


