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Table S1 Amino acid sequences of 169 PGbHLHs. 

bHLH No Amino acid sequence 

PG00183 MIVNQEMYEEGSACFDPIPMKDQTLGDQEQGLSYPQQDAATAAVAAANGAVA

AAMELELQQQMGFEIDHNCYNPNNNMEAHLMQHPSLSSWETHHQEMNYNQY

HQIQEMHNNNTNRYPQSFMNTDSCSLTETDPYPPTQDFLNLFHLPRCSSSLLPNS

SISFTNPTQKLGFHGDFANASGSSVLYDPMFHLNLPPLHPLFREVFDQSLPQKYN

FPGTITGSLSGGVEEIERSGEFDNEVLEFSKGMNCLAKEREGKDIKHFATERQRR

VHLNDKFNVLKELVPNPTKCNPKPDRASIVGDAIEYIKELQRTVNELKVLVEKK

RYSRERFRRHKAEDDSVLEVDSTNMKPHGDPDHPYNGSLLRSSWLQRKSKNTE

VDVRIIDDEVTIKMVQQKRINCLLFVSKVLDELQLDLQHVAGGLVGDFYSFLFNS

KIYEGSSVYASAIANKLIDLVDRQYVASQPISCYRCMMLPKVVERLHGAFQFLL

AIKSTH 

PG00883 MSSRRSRSRQSSSGGGSRITDDQINDLVTKLQQLLPQITRDSARSDKVSSARVLQ

ETCNYIRSLHREVDDLSERLSELLANTDTNQAAMIRSLLMQ 

PG00933 MDDLVVSSSSSSSLVSLSQESHPPTTLQQRLEHILGSQPAADSWCYAIFWQTSTD

HNGRLLLSWGDGHFQGTKTPPPKHPPTNAKLERKKAIRGLFHALLNDNPDTECS

IDTDDEGGDVTDAEWFYVTSLARTFPGGEYSEAFSSGTCVWLAGVDQLQLAKC

ERVREAQIHGIQTFVCIPTCYGVLEMGSNIALKQNWSLVQQANTLFGSDVSGFIS

DQKVPNTSNNNINVINNNGFLDGSNCFADIGVKMGTGSQEEESINLEAAKQEESE

HSVSEFHEFVSAAGAKASVEKRAPKKRGRKPCPGRDMAMNHVEAERQRREKL

NNRFYALRSVVPNVSRMDKASLLADAVSYINNLKAKVEELESQIQRESKKARVV

VVESAGDTTIDNNSSTTTCINDIRPSSNSNNPVLEVEVKMVGPDALIRVQSQNCN

YPGAKLMEALRELELQLHHASMSRVDELMVQDVVIRVSDGLRTEDALKAALLR

ALDH 

PG01029 MWWSPVVAVGSNCRKGFQILRELIPNSDQKRDTASFLLEVIEYVQYLQEKVQKY

EGSYQGWSSEPTKLMPWRNSHWRVQSFVGNPQAVKNDSGPGSTFSGRFDENNV

TIIPTMHTNPENPVESDLSRDASCKPMDQQPELANKGMVMPMPLQASMAVPVQ

GDGVFSLPLRRPVSDAQSTECPITGDVLNQQDDLTIEGGTISISSVYSQGLLNTLT

QALESAGVDLSQATISVQVDLGKRANRGLNSGIILAKDHVDPSDSQPVGHFSEA



NNGEDTDQVQKRRKI 

PG01277 MHGLGHPRVPTKSQPTTSHTKYTWDKPSAGGTLESIVDQATFFPDYKSAVDGSC

GGGDDNVDELVPWFNNHHRSIAVPPSATVTASATMVMDALVPCTLNSNRNEGG

GSMHVLDSGIGTRVESCSGAAPFQTGKVARAAVAHEWSSCRDQSVTESATFCSR

QVTLDTCEKGFGVGGFTSTSLGSPGNISSGEQCTGDDHDSVCHSRPQKRRDKINQ

RMKTLQKLVPNSSKTDKASMLDEVIEYLKQLQAQVNMMSRMNMSPMMLPLA

MQQQQLQMSMMAPMMGMGMGMGMGSMGIGMGTVMDMNAAMAGRPSITG

MPPVLHPSAFMSPLTSWEGAGDRLHTPASVMHDPMSTFLAACQSQPMTMDAYS

RMAALFQQLHQNSAPGAKNL 

PG01478 MLSRVNSVVWMEARKDEETASWNNNHNNNNGGLENKDEMCSLSAYKSMLEV

GEEDEWYLANNNITFSPTFTQADNNLLLQPVDSSSSCSPTPASVFNNFDPSQVTY

FLPPKPTNSINLNPLSSNPLENSFDLSYETGFLGNQALNSLCRGNRVLTGFNDLSS

HTHMDTSNLTSNPHFSTTQLLQLAGNSGTMSAGFCSSGFQGFELGNGNSLFLNR

SKLLKPLENFASIGAQPTLFQKRAALRKNLADSGGNLGLLGNVEGYDGKREVGE

ASDKKRKTSYGDDLDNVSFDGPGSNYDSDEFTENNKGEDSGKNGGNSSNANST

VTGGNQKGKKKGLPAKNLMAERRRRKKLNDRLYMLRSVVPKISKMDRASILG

DAIEYLKELLQKISDLHNELESTPPSSSLTPSTSFYPLTPTPPTLPGRIKEELCPSLLP

SPTGQPARVEVRLREGRAVNIHMFCGRKPGLLLSTMRALDNLGLDIQQAVISCF

NGFALDIFRAEQCKEGQDVHPDQIKAVLLDSAGFNGMV 

PG01763 MANNPPEGYSDDFLEQILAIPTYSGLAGTDGSSSETTPLTASHLASGGGVGIQQPF

FPLGLSLDNGQRERGSMYMGSLFPVFEHLQPHSVRHSVPQIHQAFQSQTTTSTAV

TVPHPPNMRPRVRARRGQATDPHSIAERLRRERIAERMRALQELVPSCNKSDKA

AMLDEILDYVKFLRLQVKVLSMSRLGGAGAVAQLVADIPLQSVEGGISENGNDR

PIWENWSNDDTEQEVAKLMEEDVGAAMQFLQSKALCIMPISLAALIYPTNQPDI

STLVKPEPPAPSFESY 

PG01888 MDPPAIMNHGAFRSGNAAPNNLAEIWPFQFGQSLGQFTENPNREDDPMVLDQR

GERKRRQDDDSIIGVSTSSAANGTSDSDIKRLKASGSRDEELESKVETEAINSGKQ

ADQSTNPAEPTKQDYIHVRARRGQATDSHSLAERARREKISERMKILQDLVPGC

NMVIGKALVLDEIINYIQSLQQQVEFLSMKLEAVNSRTGPSIEGFPSKDYGQQTF



DMAGVTFGSQAPREFSRDPSPEWLHMQIGGNFERSA 

PG02200 MDQQQQQMNSGLTRYRSAPSSYFANLINSTGYGGDDCDEFLNPRSSSPESDQFF

SRFMSSCGSEESNSPNLCDIGRNSLVNEPVQAQFVASMKHEPEVLNPQQQQQQQ

QQQQMVYLSQSQLDHKPVGSNLGMDSSYNVSNSMGMDRLPQMKMGGSGGSN

SNLIRHSSSPAGLFANINIDNGYAVMRGMGNFGAGSGTNAEASFSSGSRLKNQID

FPPGPPSSGIMPHASEIGGKSMGMGSPESESFGESRRNDGGYMTGGFPSTSWDDS

TLLSDNFLKGLAENQSGEGGTRTPTVLAHHLSLPTSSAELSAMEKLLQFQDSVPL

KIRAKRGCATHPRSIAERVRRTRISERMRKLQELVPNMDKQTNTADMLDLAVD

YIKDLQKQVKILSDTRAKCTCPNNQKT 

PG02335 MNKVRILFNFNAIESGSWPLPSDPNEPDPSALWLTDPLPVPSVEIKEIPWNSNSKP

PQIMFENHSSSTLTENPSTSSVINVHNQHLNQQNGVLHRELNFSGFGFDGISSTNV

RNGNLNSHACKPESGEILNFGESKRSSCSGNGNLFSGNSPFGGIVEDNKKKKSPN

SRGSHEEGMLSFSSGVILPSSGVVKSSGGGGDSDHSDLEASVVKEVESSRVVDPE

KKPRKRGRKPANGREEPLNHVEAERQRREKLNQRFYALRAVVPNVSKMDKASL

LGDAISYINELKSKLQESDSEKDELRSQLDSLRKELAKKVSQYPTQATQAAVEQ

DLKMSNHHGSKLLDLDIDVKIIGWDAMIRFQSTKKNHPAARLMAALKELDLDV

HHASVSVVNDLMIQQATVKMVSRFYTQDQLRVALTARVSETR 

PG02475 MDPPAIMNRSAFRSGNAAPYNLAEIWPFHFGQNLGEFNDNPNREDDPMVLDQR

GERKRSQDDDSAAGASTSCAADDMSDSDSKRLKVSVSRDENIASKAETEANSG

KQAEQSRKPSEPPKQDYIHVRARRGQATDSHSLAERARREKISERMKILQDLVPG

CNKVIGKALVLDEIINYIQSLQRQVKFLSMKLEAVNSRTNPSIEGFSSKDFGQQTF

DMAGLTFGSQAPREFSRGSSPEWLHMQIGGNFERST 

PG02883 MEKEYFFNTEFPPQLHFQPSLSALQMPNGFHNPNFDKLMEQYSQFESALSSMVT

SPAASNSATDTFAIRELKGKLGTIFNTGEISPEFLQGVSYIGGGNNSPNSSCYNTPT

DSPPQLHLPIMSHFVKEDLPNLGNPIPMNSALPALSADPGFAERAAKFSCFGSRSF

NGRTSQIGLNNAEFQYRSSSLLMGNGKLPRVSSSPFLKEAGSPMGIQVNKNCVQ

TQMEMRSGNGSASASGRKFSNLSGSAANSNEASSVSEQNPSGENSLGTPKELNY

RKRKGVSRGKAKEAALSQSANAKKEAEGDDNLNVKRSKMTGGGGSVKTEEET

KIGAEEDQKQANNDQKTPEPPTDYIHVRARRGQATDSHSLAERVRREKISERMK



LLQDLVPGCNKVTGKAVMLDEIINYVESLQRQVEFLSMKLATVNPRMCSRLLSK

DIIFQPNGTFPNQMCQVNSSSASAYYGHQAQGQQIPQVYKSVEPLLDATLCRNL

GMHLDGFGEGLSQFPAFSEDDHCSNGFW 

PG02930 MDWYSCNSKKWDFGFGHFGLVEQFWGSLGGNLGSGSMLNSHTLVLDGEKGEL

VKAPGGVEKKDGVLEVKDVAALKSHSEAERRRRERIKAHLDTLRGLVPCAGKM

DKATLLAEVICQVKQLKNSATEASKGVLIPMDADEVRVEPLDESSRDGTYFLAS

LCCDYNPELLSDVKKALNALQLNIVKAEISTLGKRVKNVFVFTSGRGNGNAEEQ

QLLLNSVRQALSSIVDKISVCMEYSPRTLLPNKRRRISFFESSSSSS 

PG03153 MDPPIINETSFSAANPSSYTLAEIWPFPINGTDSPGTASGGGGGGLGLRMSGFGET

TTNPDVSIEESTVTDQSWSRGAGKKRRDVNSEDGSSKLFSANINNANDLNDSSG

KRLKVMGSNEEHGGSKAEVEASSGSGNKSTEQVKDYIHVRARRGQATDSHSLA

ERVNFFKAFPNCNLLVFLFMHPILLHARREKISERMKILQDLVPGCNKVIGKALIL

DEIINYIQSLQRQVEFLSMKLEAVNSRMDPTIEGFPTKNLGVPTFDATGMIFGSQA

PRGEYAQASQPDWLHMQVGSSLERAT 

PG03239 MDPPIINETSFSAANPSSYTLAEIWPFSINGTDSPGTAGGGLGLRMSGFGETTTNP

DVSIEESTVTDQSWSRGAGKKRRDVNSEDGSPKLVSANINNANDSNDLSGKRLK

VMGSNEEHGGSKAEVEASSGSGNKSTEQVKDYIHVRARRGQATDSHSLAERVN

FFKAFPTCNLLARREKISERMKILQDLVPGCNKVIGKALILDEIINYIQSLQRQVEF

LSMKLEAVNSRMDPTIEGFPTKNLGVPTFDATGMIFGSQAPREYAQALQPDWLH

MQVGSSFERAT 

PG03489 MAMEDNQILHDQNKLPLGTTLWPNSYPLQDHHHISSSSLNQLPSSSDFIRQRGEN

HNNHRIQAEQERQEDQEEELGAMKEMMFKIAAMQPVDIDPSTIRKPKRRNVRIS

DDPQSVAARHRRERISEKIRILQRLVPGGTKMDTASMLEEAGRYIKFLKRQIRQL

EDNHQPQCIGVMSNFPVTPNKALVGSTGSFSMEPVAQTTYTAAGHEHNDLKNS

NDTRNVRGIGIITTEAHPDQMFTIVLSNNLQSLSRFNDTSDIESKTGGGSKLPMCN

KDKFAN 

PG04363 MVEKFWVKEEDKALVEGVLGNEAFEYLVWSASNNVLSEFVAPAGDLGLQQGL

CKIIEGSNWTYAVFWQVCSSKSGKSALVWGDGHYRESKGGEAEDRKSKGDNK

KQVLDKLHACFRGSGEDNFAAKFDSVSDVEMFYLTSMYYSFPFDKPSSPSQSFN



SNPFELQTIGTNQVYGNSSNGHRSNDSESKLFPQMNQVILGGLNSQALVSNLEQ

GKDDSLLQADERKPRKRGRKPANGREEPLNHVEAERQRREKLNQRFYALRAVV

PNISKMDKASLLGDAISYITDLQSKIRILETEKDEVNNNQKQCAIPEIEFHTTQENA

VVRVSCPLDTHPVSGVIKTLREHDVITHDSSVSTTDNGEIVHTFSIRTQGGSAEKL

KEELSTALSG 

PG04535 MERTDSSGIPMGHVDDDYNLVDFMDEANFEHFIALVRGESADPIVKFCPNYLDC

DHINDCSVDNQFVPTRGLPYDQFNPPINTFSDPINPLLFDSLPCDLKEGEEENDTE

EYSSATINTTPPPPPPNTNTTTSTKKSTKGDRSRTLISERRRRDRMKEKLYALRAL

VPNITKMDKASIVGDAALYVQELQMQAKKLRAEIASLESSLTGVDKQGGGLYD

NVNNKIQSKNIHPTSKKISQIDVFQVEEKGFYARVVCNKGQGVAASLHRALDSFS

SFIVQSSNLATADKNFVLTFTLNVREREMDMNLPNLKLWVAGALLNQGFDF 

PG04685 MQPCSREMQAMNSILNHQQQQQSQMANSLHQQDPQQQIIQSHGFDPTSSHDDF

LDQMLSSLPSCTWPPSDLSSSAQNPNNKSLPWEPNLNMCPPSFDDQSVMLASKL

RHHQISGGGPTSPAAKVLMLQQQLMLSRGLSGGLPSPTGDSGAGDSGLLPLPPSL

SSSDDTIDGSSFKSLNPGGDGSVQALYNGFAGSLHASSQTSNQAQHFHHPQGGT

MQAQNYRTPVGGMNQAPASGGSGGGAAAQPRQRVRARRGQATDPHSIAERLR

RERIADRMKSLQELVPNANKTDKASMLDEIIDYVKFLQLQVKVLSMSRLGGAA

AVAPVVADISSEGGGDCIQPNATAAGGAGGVGRPSNGTQTAASSSSNNNDSMT

VTEHQVAKLMEEDMGSAMQYLQGKGLCLMPISLATAISTATCHRSPSTRSHLNN

TLLPGGPTSPNLSVLSVQSATMGNVIADSSVSKP 

PG04790 MADLYGNNGHRSSSLESEEMSSFLHNLLQNSAGTPPYSFFKEKQNSDFADPGGF

FPAEAKDSTVNPFCSVGSNSDQITSSRRNLPYNSNDADEFDFGCEEPEEPEVPANS

VPPRSSKRTRAAEIHNLSEKRRRSRINEKLKALQNLIPNSNKTDKASMLDEAIEYL

KQLQLQVQMLTMRNGLGLNPVYLPETLQPVQLTQRGVNYDEGNVLMTANRRD

TVSTDPKFSAQRPLYMSNPAPRIVIPSITNINNSETSYGLEPSIPESI 

PG05026 MEEFGGSSSSSSSPVSLLSQKHVPTLQQRLQYILESQPDCWSYVIYWQTSKDSDN

GSLLLSWGDGHFRGATKHNTLRKDQTNHTIDGFIDSDVMDAEWFYIMSLTRIFR

AGDGSVPGKVLISGAHIWVCGTDQLHVAECERAKEAQVHGFQTFVCIPTCSGVL

EMSSDITISENWSLVQQAKSLFGSDLIDLIPKQPNPSNVGSCSYLDMEMFDFDLH



DQFVAVGPGTPHVEKKNAAKKRGRKPILGQDMPVNHVEAERQRREKLNNRFY

ALRAAVPNVSRMDKASVLADAVSYINELKVKVDELESQLLEFRALKKSGKAES

AGDDTVENPNNTTTTSVDQKMGKSTPLVDVEVKMVGSDAMNIRIQSDNSDYPG

TKLMIAIRELELHVHHASMSNVNELIMLQDVVIKVPAADSDGGLRSEEGLRSAL

LRALMEH 

PG05306 MSKCPKWINLITTPRDNQFNPYQSSINDQTPLDYIPITEAEPKECNVARKVQKAD

REKLRRDRLNEQFMELGNTLDPDRPKNDKASILGDTIQVLKDLSAQVNRLKAEY

ASLTEESRELTQEKNDLKEEKASLKFDIDNLNLQYQQRYRAMFPWGGVDHSVV

MHPPSYPYPVPMPIPPGPIPMHPSLQPYPFFGNQNPALVPNPCSTFVPYLTLNTIIE

QQSAHYVSPVVPPSSRSHVSSKQDSRNRSSDQGKSKTDKYEDSNDVATELELKT

PGSTADQDSSLGQRKYKKSLRKESSLSDGNSSSRCSSSHTVQASSSDSVVGGGM

RAEDTERGQI 

PG05437 MGCKIGEIELGMSIDAQVDMEMEMRNWFPEDFSQQALPRELPQPTDQNLLSSSS

SSLRSVSIDSPEGAPFLYNITSTSYIPQPPIEPSTLQLAMPPLTPITTNPFQEAIQTLS

QIRNAQFPTIESEDAAMTRAILAVISSTSPTSSTSSHQPQQKSSAFKSYISSFSPRSQI

TSRVIQKQNMLKRAIAFIRNSSLLMRSQEQMQTGNRPMSNQLQHMISERKRREK

LNESFQALRSLLPPGSKKDKASVLSSTMEYLNSLKAEVEELTKRNQILEEAQLVV

RQNETTIISDGSSSTERLQVRITNIVETTFDARILDLRVILRGESSLLDLAIRVLEFL

KTLGNVTVLSVEGDTPSSVSQLVWRLKIEVDGWDNL 

PG05942 MFGDSRALFTDSNAIFSSNSNPKGEDMLTKSRMNFDMNNNSSIQDYKQYQNNQ

TNSGLLRFRSAPSSLLANFDNGVDKSGDSNEDLMAESFKGLDDNKTLPNGFAVN

SQLPPHYPRHSSNLELGTQVGAVDNSSSYRMGSSMGMENQAKMVSSLMRQNSS

PAGLFSHLNSQTGTVQYRSLFSVKTEVLNISKQFSGYAAMRGGVGNYRLGNGSN

GDISPTASRLKSQMSFSSGLPSSLGMLSRISEIEGENIGATGNDDAKNGSGNGDTQ

FYTSEFPLSSWSDSLHFAENFTGLKRELDDDEKLFSGAQNTDLANRPPLLSHHLS

LPKNSSEMTAMDKLLQFQDSVPCKIRAKRGCATHPRSIAERVRRTRISERMRKL

QELVPHMDKQTNTADMLDLAVEYIKDLQKQFKVSHNKINSKTWYTF 

PG06292 MALESVVFQQDPFTSYGCKDFYAMEDIGGGYFSNFDHEQKKKVHDHGCSFNEN

TNTNTNNNNNNNNNNNNNNNNWKYNYSPPPSMMQTNSSSPDEVCTGITGHGFF



TGAYPPPAAAPPPVTPRRKRSIKSTKNKEEVENQRMTHIAVERNRRKQMNDYLA

VLRSMMPPSYAQRGDQASIVGGAINYVKELEQLLQLLEARKQVKHDQQSNDTD

NDHDSTLFANFFTFPQYSTRPTSHKSSVAPELMDETQSTAADIEVTMVESHANIKI

LAKRQPKQLFKMVSGFQSIGLLILHLNITTVDHRVLYSFNLKVEDDCQLTTVNEI

ATAVHEMVIMIQEEAIFC 

PG06381 MANNPPEGYSDDFLEQILAIPSYTGLAGADGSSSETTPLTAAAQLNSGAGIQQPFF

PLGLSLDNGQRERGSMNMGSLFPVFEHLQPHSVRHTVPQIHQTFQGQTTTSTTV

TVPHPPNMRPRVRARRGQATDPHSIAERLRRERIAERMRALQELVPSCNKPHSV

RHTVPQIHQLFVAYWPLSISIPIPHPEFTFLYLDYQIMTFQGQTTTSTTVTVPHPPN

MRPRVRARRGQATDPHSIAERLRRERIAERMRALQELVPSCNKTDKAAMLDEIL

DYVKFLRLQVKVLSMSRLGGAGAVAQLVADIPLQSVEGGMSENGNNQPIWEN

WSNDDTEREVAKLMEEDVGAAMQFLQSKALCIMPISLAALIYPTNQPDISTLVK

PEPPAPS 

PG06438 MEELLASSSSSSSLVSLTSQEQYPPPLPLPLPLSSTTLQHRLQYLVETQPADHSWS

YAIFWQASSNDQLVLSWGDGHLRGTTKNTPVPLKESSKKPVRGLFLHALLNDNP

DASIVDSDVTDAQWFYVSSMARTFPGNSSFGGVPWKAFSSGAHIWLSGPDQLGS

FECERAQEAQIHGIKTLVCIPTSSGVVEMGSTVPLKENWNLVQQAKSLFGSDLA

GLIYKKYVDDPSNNNMNGFEFDRSICFSDINGLFTSLQDQEDSINLLDAKLLDSE

HSDSEFQFAAASAAGGVATSIEKRAPKKRGRKPCPGRDTPANHVEAERQRREKL

NNRFYALRSVVPNVSRMDKASLLADAVSYINDLKIKVEELESQLQNESKKLKVE

AAAAAAGAASTDTADNNNSTTTSVDQATPNSNTTSVPLEIEVKMVGPDAMIRV

QSENSNYPGAKLMEALRELELQVHHASMSSVKELMLQDVVIRVPDALRTEDAL

KAALLRVIITHMRSRSSVPN 

PG06642 MSLVSLGRVSEIAPFRGFVGLLGFGSKLQVQKLTMGTEDNGDMRFQQRDGDGT

MNRNPLSEKVAEMGMRSGSIFKGSNGAESYFGSGWDPLVSLSQSENFGAHNGFS

NPAYPVVMENQVMSTTSHLVHYQSDSGGLGEMVPKLSCFGSGSFSEMVNSFGL

SECGQMSYSQNKEGGTGKALLIGTDSQEECRNSEGKVSPNGKKKRRTSESRSPF

NPNKNTEVEQQEDPSGDSLEQDDKKQKIEQNVNANLRGKQTSKQAKENSDSGD

AVKDNYIHVRAKRGQATNSHSLAERVRRERISERMRLLQELVPGCNKITGKAV



MLDEIINYVQSLQQQVEFLSMKLATVNPELNIDIDQILSKDILNSRGSNATILGFPG

LRPAHPFPQGSLPGIPSTTPPFHSMPQTVWDNELQNLLQMGFDSNNNLGPTEGKT

EDLIDKDDCFY 

PG06701 MALEQPQPEEEGVADISRKKLALAVKSIQWSYAIFWSISSKQPGVLEWSDGYYN

GDIKTRKTVQAVQVDADQLGLHRTDQLRELYESLTDAETNPQSTRPSAALSPED

LTDTEWYFLICMSFEFNIGQGVLEWSDGYYNGDIKTRKTVQAVQVDADQLGLH

RTDQLRELYESLTDAETNPQSTRPSAALSPEDLTDTEWYFLICMSFEFNIGQGLPG

RTLANNETIWLRNAHYADSKVFNRSLLAKTVVCFPYSVGVIELGTTKLVSEDPNI

IQHITTSYLETPSTIVSKNYKYVSEATRNEKDTDHVELDQDVLDTNLNPEIEWEE

VNTCSMSNNISEGFEPNHQVQKSLMVEGINGGASQVQSWQLMEDEISNGVLNS

VSSSDCISQTFVSPEKLVPLPNEEKGNDDRLPDLENCKDAELTSDEIRNDDIQYQS

IVSTILKSSHQLILGPFFQSSIKDSSFVRWNNNRLFCCQKSRSGGASQRLLKKVVY

EVAKMHSGCLLESRENNGSGGELRKPEADETDANHVLAERRRRAKMHEKFVIL

GSMVPSTGKVDKVSLLHDTIEYLKNLKNRVEELESQKEVQDIEARRRMKPRDV

VERTSDNYGAKRIRNSKKRVMNKRKASDVNETEAVNRVQPEDNFTDDVTVSKI

EKNVLIEVKCPWREDLLLEIIDAISNLQLDSHSVQSSNIDGNLSLTVKSKVKGSTM

TSVKMIRQAIQRVTRKC 

PG06793 MPLSEFYRMAKGKVEGSQQKATTCSTDFVPDSEIVELVWENGQVMMQGQSSRS

RKTPKIPTSNSYNFQTDRFRDKDTASQTTSKPGKYGTIDSIYSDIATSIPSGETGLS

QDDDMVPWFNYPIEDTLQQDYCPDFLPELSSVTVNEPSNRNSFASMEKRDRTNQ

IVRDSHNVSVHNGLSLGQSNVSKLPSTSSAQLYPWSLPQGKTSVPSGISSVSDIIST

NTNNIHHDVSGNLVPAQPPVGLFSHLKMQKQDSELPRSNSSLLNFSHFSRPAAM

ARSSIQNASNVSASGSLGTDRMGETDKVVPAICKNPAESRHLDPNCVLPKEMNF

HTQPNLVSAYVDLKPLETKPVEESHPGRQSDTVFREDGRKNDKSPNQDHGGNT

ANGVPDNEKTAEHVGASSVCSGNSVERASNDPTVNLKRKNCRYTEESEGQSED

VEEESVGVKKAAPARGGSGSKRSRAAEVHNLSERRRRDRINEKMRALQELIPNC

NKVDKASMLDEAIEYLKTLQLQVQIMSMGAGLYMPPMVAGGWKHIHAAHLPH

FSPMSVGMGMGMGMGMGFGMNMLDMNGGVRGCSMIPMPPMQRAHFPSPPIS

GSTSFQGMAGANLQVFGHPSQGVPMSVAGAPLVPLSGRPINSATGMSALRMGV



NMEAPDAAPNLNLKDLTQTTNSQVMHSSEASMSLNKQSSQFQETNQGFDQPAL

VPKNDQGPDGDGSAAVNLTKTNDAVPSREARVYGSKLHRFRYSEDTWNHSPPH 

PG07133 MALEQPQPEEEGVADILRKKLALAVKSIQWSYAIFWSNSSKQPGVLEWSDGYY

NGDIKTRKTVQAVQVDADQLGLHRTDQLRELYESLTDAETNPQSTRPSAALSPE

DLTDTEWYFLICMSFEFNIGQGVYYTFFLKLFLIRLPGRTLANNETIWLRNAHYA

DSKVFNRSLLAKTVVCFPYSVGVIELGTTKLVSEDPNIIQHITTSYLETPSTIVSTN

YKYVSEATRNEKDTDYVELDQDVLDTNLNPEIEWEEVNTCSMSNNSSEGFEPNH

QVQKSLLVEGINGGPSQVQSWQYMEDEISNGVLNSVSSSDCISQTFVSPEKLVPL

PNEEKGNDDRLPDLENCKDAELASDEIRNDDIQYQSIVSTILKSSHQLILGPFFQSS

IKNSSFVRWNNNRFFCCQKSRSGGASQRLLKKVVYEVAKMHSGCLLESRENNG

SGGELRKPEADETDANHVLAERRRRAKMHEKFVILGSMVPSTGKVDKMSLLHD

TIEYLKNLKNRVEELESQKEVQDIEARRRMKPRDVVERTSDNYGAKRICNSKKQ

VMNKRKASDVNEMEAVNQVQPEDNFTDDVTVSKIEKNVLIEVKCPWREDLLLE

IIDAISNLQLDSHSVQSSNIDGNLSLTVKSKVKGSTMASVKMIRQAIQRVTRKC 

PG07157 MNQCVPSWDLDENSKLNFRSHSNSLSITPDVPTLDYEVAELTWENGQLSMHGL

GHPRVPTKSQPTTSHTKYTWDKPSAGGTLESIVDQATFFPDYKFTVDGSCGGGD

DNVDELVPWFNHHHRSIAVPPSATATASATVVMDALVPCTLNSNRNEGGGSMH

VLDSGIGTRVESCSGAAPFQTGKVAHEWSSCRDQSVTGSATFCSRQVTLDTCEK

EFGVGGFTSTSLGSPGNISSGEQCTGDDHDSVCHSRPQVGHEETKKKANKCSVS

NKRSRAAAVHNQSERKRRDKINQRMKTLQKLVPNSSKTDKASMLNEVIEYLKQ

LQAQVNMMSRMNMSPMMLPLAMQQQLQMSMMAPMMGMGMGMGMGMGM

GSMGMGTVMDMNTAMAGRPSITGMPPVLHPSAFMSPLTSWEGAGDRLHTPAS

VMHDPMSTFLAACQSQPMTMDAYSRMAALFQQLHQNSAPGAKNL 

PG07173 MDDPIVSHQSRMSSLDDYDTFTFESTISSESYSVYPSFSPPKSIPIIDSFQSVIHQKP

AAKMLKTNNWNSCSTPKKTIPNQSSSAMIISFDKANSHSNELYGNLNCNIIKPKK

EIMAPYYGNGDFSYTISHGDEVLGFSEANKRVSTFSRTPLQAQDHVLAERKRRE

RLTQRFIALSALVPGLKKMDKASVLGDATKYIKQLQERVKTLEEYLKAGEKDRS

EAVVSVKRSRIHLDEGSDENFDCSLNESNIPEIEVRIWERNVLFRVHSKKIPGFTV

RMLSEIEKLHMTIISSSAMPFANSSLHITITAKMDAEFCVNANDLAKSLQVSTRTH



MQSS 

PG07174 MNHLYDLYELKSSYSHESYSTYPTSNPQSLPLDNMMSNIGIESLKTEYDSSFYSK

QMISTSNASTSNSTNFIAFGYPNSVPPLEQHQFYASLNLPKKSKDELVPQEIFKFS

HKMQSQLSYNKNYASEFGEEIKRIDSSINRSPLQAQEHVIAERLRREKLNKLFIAL

SAHILGLKKPYIWSLKKKLHHLSFVSEYDVLLQLDKASILKDAVEYIKQLQEREK

VLEEEACKQSEEPIVTKKKTLMLSEDGDDTHSPQLPPLSDIKARVRGQNVLIRIHC

QRPKGSSIVLKFLDELEKIHLTIINCCVIPFDNSLDITITAQIDAKFCITTNYELVEEV

RSAFSKLV 

PG07175 MEMSVVRWNSQQATADECNFMNHFELNSLGFDALDDELTAEQYLVSSSEETFQ

KSSLSPDCYTSFLAMDQENKINHSMTTDISGHGFERPTKQIKTNTWNSKQHNLL

AKDHSSSPSSSHLISFANFSSQPTDSRTASCVDLVSPVLVPCKDELLTYEDLTQTY

NLDDRNIICSSKGGQGTKRSATTTILSRTPSHAQDHVIAERKRRERLTERFIALSAI

VPGLKKLDKASVLGDAIKYMKHLQERVKLLDEQIKKKKPEVSFVSLNSCHLPDY

DDHDSSSSDVNSSGCLNKALPEIEARVSEKNVLIRIHCEKQKGFIPKMLSEIEKLH

LMVINTNVLPFGDYAIDVTVVAQMDDEFCSTVKDLVRNIRSALH 

PG07247 MELELQQQMGFEIDHNCYNPNNNMEAHLMQHPSLSSWETHHQEMNYNQYHQI

QEMHNNNTNRYPQSFMNTDSCSLTETDPYPPTQDFLNLFHLPRCSSSLLQNSSISF

TNPTQKLGFHGDFANASGSSVLYDPMFHLNLPPLPPLFREVFDQSLPQKYNFPGT

ITGSLSGGVEEIERSGEFDNEVWEFSKGMNCLAKEREGKDTKHFATERQRRVHL

NDKFNVLKELVPNPTKCNPKPDRASIVGDAIEYIKELQRTVNELKVLVEKKRYSR

ERFRRHKAEDDSVLEVEITNMKPHGDPDQPYNGSLLRSSWLQRKSKNTEVDVRI

IDDEVTIKMVQQKRINCLLFVSKVLDELQLDLQHVAGGLVGDFYSFLFNSKIYEG

SSVYASAIANKLIDVVDRQYVASQPSNSY 

PG07364 MEEFGGSSSSSSSPVSALSQKHVPTLQQRLQYIVESQPDCWSYVIYWQTSKDSDN

GSLLLSWGDGHFRCATKHNTFRKDQTNHTIDGSIDGDVMDAEWFYVMSLTRIF

RAGDGSVPGKVLSSGAHIWVCATDQLHVAECERAKEAQLHGFQTFVCIPTCSGV

LEMSSDITISENWSLVQQAKSLFGSDLIDLIPKQPNPSNIGSCSYLDMEIFDFDLHD

QFVAVGPGTPHVEKKNAAKKRGRKPILGQDMPVNHVEAERQRREKLNNRFYA

LRAAVPNVSRMDKASVLADAVSYINELKVKVDELESQLLEFRASKKSGKAESA



GDDTVENPNSTTTTSVDQKMAESTPLVDVEVKMVGSDAMNIRIQSDNSDYPGT

KLMIAIRELELHVHHASMSNVNELIMLQDVVIKVPAAAADSDGGLRSEEGLRSA

LLRAMEH 

PG07462 MFSLNQTDELVFQIHPSIPEQQQEEALVTQDLTLPDQAYGACTVPTTNANNTKR

HRKKSLLNTATGDNNNIIDESGKKVMHREIERLRRQEMGKLYGSLRNLIPLEFIK

GKRSISDHMHQAVNYINHLQGSIKELDMKRNKLIKNMPVKSVISPAGRSGSSSN

NCFRENNSIVTVSPCWCGVEILISIGLMMEEGFHLSRAMEILVNEEGLNVISYAST

RANQRLLHTIQSQLRTFATDPTCIDMSALQQKLNDVKLPMHEIDELGANRMPIY

VPGHDLVIFRKAKSSLASPSITHII 

PG07481 MGGTMWSEEDKAMAAAVLGTRAFDYLISSSVSAECSLMAVGNDENLQNKLSD

LVDCPNFSNFSWNYAIFWQISRSKSGDLVLGWGDGSCRELREGEESEVSQILNLR

FEDENQQRMRKRVLQKLHSLFGGSDEECYAFGLDRVTDTEMFFLVSMYFSFPR

GEGAPGKCFGSGKHVWLSDALKSSTDYCFRSFLAKSAGIQTFVLIPTDVGVVEL

GSMRSIPESLELVQSITSSFSSFLSASKPKLMAAAPVVSEDGNTQFSNLDVVEGPR

ITKIFGQDFNSTRSQFREKLAVRKAEERPWDACSNGNRSPFPNARNGLNGSNWA

QFNNVKQGDTVETYSPQTPANNLHELLNGGAREEFRFNNFKTQKPAQMQIDFT

GAMTRPAVISRPASGESEHSDVEVACKDGQMGLLADAKRPRKRGRKPANGREE

PLNHVEAERQRREKLNQRFYALRAVVPNISKMDKASLLGDAIAYITELQKKVKD

LESGREKIGSTSREASSSDANPNSEYKNQVSNIEVEAAAHDEVTVRVTCPLDSHP

VSRVIEAFREAQVTVTESKLTAGNDTVFHTFVIKSEGPEQLTKEKLVAAFSREAS

SLQPLSSVG 

PG07666 AALPGSFSGVDYSLDHHPHQQFMKPHTGETSGDNSNQMVDYMLNNPPQQHISS

GFCNSTSFDKLSFADASLPGSFSGVDYSLDHHPHQQFMKPHTGETSGDNSNQMV

DYMLNNPPQQHISSGFCNSTSFDKLSFADVMQFADFGPKLALNQSKTSEEEHGID

PVYFLKFPVLNEKLQDDHDHQALMVPQDNQDKARMMEGEGEKEDETRVSEGT

SVQLQFLVEDAQKSPVAEGKNKRKRPRTTKTSEEVESQRMTHIAVERNRRKQM

NEHLRVLRSLMPGSYVQRGDQASIIGGAIEFVRELEQLLQCLESQKRRRIYGDAP

RPMGDNSSNAMQQVQPPFVVSDDPVKLVEFETGLREEIAENKSFLADVEVRVLG

FDAMIKILCRRRPGQLIKIIAALEDLELNILHTNITTIEQTVLYSFNVKVKWHI 



PG07762 MEQQQQQQEVNSGLTRYRSAPSSYFADLMNFTGYGGVGEDCDRFLRASSPDSD

RFFSRFMSSCGAEESKSSNFGEIGQNLLVTEPVQSQFMPPMKHEPDVINPQQQQV

VYTTQSQSDHKPVVPKLGVDNSYNVASSMKMEGGSNSNLVRHSSSPAGLFAQI

NVDTGYGVMRRGMGNFGTGSVVANAEASFSSASRLKNQMDFPPGPPSSSGIMP

CATEIVGSPESGSFGESHRNDGSYTTGGFPSTSWDDSGLLPDNFLKGLEENDGKA

FSNLNSLENQSGEGGTRTPTVLAHHLSLPTSSAELSNMENLLQCQDSVPLRIRAK

RGCATHPRSIAERVRRTRISERMRKLQVLVPNMDKQTNTADMLDLAVDYIKGL

QKQVKTLSDNRAKCTCSNNQQTQPDEA 

PG08342 MGGMMWTDEDKAMAAAVLGPQAFDYLMSSSVSVECSLTAVGNDENLQNKLS

DLVDRPNLWNFSWNYAIFWQISRSKSGDLVLGWGDGSCRDLKEGEESEVARVL

NLRLEDETQQRMRKRVLQKLHSLFGGSDEECYAFGLDRVTDTEMFFLASMYFS

FPRGEGAPGKCFGSGKHVWLSATLKSSSDYCFRSFLAKSAGIQTFVLIPTDAGVL

ELGSVRSIPESFELVQSIKSSFSSVSKPKPASAAPLVSEKEDGNAQFSNLGMVERP

RITKIFGQDFNSNASQFREKLAVRKAEERPWDGYSNGKRPPFPNIRNAHHGSNLS

QFNNVNQAGSVEIYSPRTPPKNLHELVSGGALEQLRFNNLKTQKQAQMQIDFTG

ATSRPSVISRPLSGESERSDVEAAYKEELTGLADDKRPRKRGRKPANGREEPLNH

VEAERQRREKLNQRFYALRAVVPNISKMDKASLLGDAIAYITELQKKVKDLESG

REKIGCTSREASSSDANPNSEYHNQVSNIEIEAAHDEVTVRVTCPLDSHPVSRVIE

AFREAQVTVTESKLAAGNETVFHTFVIKSEGPEQLTKEKLIAAFSREANSLQPLLS

VG 

PG08366 MERIRRIVGLKGWNYCVFWKLSEDKRFLELMDCCCAGTENNMENNNNDCGED

VELLFPVSSVISCRDVMFQHPRTKSCDLLSQLPSSIPLDSGIHAQTLISDQPRWLIN

FSNSCHSHLLEEPVETRVLIPVSVGLIELFVYKQVSEDQRMIDFITSQFKISNIEQQ

TMTTNSSFSVLKAGSSTIVNENDEKELFQPPVSPATMLQNLNLQYDISEDQIPPLH

DNSPMNFFQQFNHAAENGINNLLESANEVPDSMPLNPFKCSAQGFDQEDVDTLF

QKSMLINSTTTNATAVNNNVEPLASRKRQNEDRDSMNRSDSLSDCSDQNDDED

NIKCRRRNGNKGPQSKNLVAERNRRKKLNERLYNLRSLVPKITKLDRASILGDAI

EYVMELQQQVRDLQNELERNIDLDDEGTAADDKHNSTLQSEVLHGNGNGNEV

KNIGPKYQHGNGTPHMGASSGIGTESTNGNVQQMEPQVEVIQLNGKEFFVKVFC



EHKPDGFVKLMEALNSLGLEVTNANVTRVLSLVLNVFKVEVCMYVNLKLIYMH

MLYIFMTKGKIHSYILVQKSNI 

PG08551 MYDPEHRESTYNQIGFTESLFCAREDDERETKHLQALEQGTNEQSPPLMAPPIWS

FWIGGAILGESGWEFGKWVNVEFAHFGVGWGERGAREGSWKDGVLEVKDVA

ALKSHSEAERKRRERINAHLDTLRGLVPSGYASWSYAICLDDIRITNLWYPTSKT

LAENVALEFAKEKGLDVVVVNPETVMGHEVTSLYKSLSPEKLTPRDSTRVCNAI

ALLQLLDNSYGWINPVVFKSYVEMRQAESTRIREKYLDRILYLTSELPVQVIVEK

AEKSDIPDIDKKKYLVPADLNVGQFVYVVRKRIKLSAENAIFIFVKNMLPLIAAL

MSGIYDEHKDEDGFLYVTYSGENTFGALGICPVYISPHLMFLVKIGAGKYIVRSF

AGRSCGYHRDSVPLDCVGDSTASSYDRSRGVRVDTIETLFRWIALEIRPHRF 

PG08659 MERGKLFKGITIPPTWNSSHFGIEIQTNELNEQIPNCFFNPNWDNSMDQSDPFESA

LSSIVSSPANSNAGIPNNGENFVLRELIGRLGGICNSGEISPHSYIGGNNSTNTSCY

NTPLNSPPKLNLSIENQIRGNLQIPGNQLPFSTDPGFAERAARFSCFGGKNESKFPP

KTEFSGSQIGLQENREGFLQKGIEVSDKKFHRFSRSSTPEKDSMEESSVSEQIPGG

EIVKKSQSDGNGRKRKSIPRGKGKEIPSAPSAKESMVVAENEESNSKRSKENEGN

DSGKVTGEGNQKQNKDSAKPPEPPKDYIHVRARRGQATDSHSLAERVRREKISE

RMKFLQDLVPGCNKVIGKAVMLDEIINYVQSLQQQVEFLSMKLSTVNPRMDLN

MEALLSKDIFQSRVSLPHNIFPADSSAQAFPYAYQSQQGPNLHSNMPNGTKNPFS

INPLTAAILRNTAGMQMPSVGGFHEAAASQVPTFWEDDLQSFVQMGFGQNQHE

ILHGSNSTSSHMKVEI 

PG09058 MSVENNMQTTYLLPELIFQEDSHEFVDTNFAAGGAASLEDIFSILEALEGVSSDEL

NLLTPVLDHHDETTSFLGPKLEAAGVNQQQEESTSHATTTTKLATQKSTSSAPV

DLEELETELEEEEEAAAKNCSPKTKRQKHSKAAAKGEEELDGQQKISHIAVERN

RRKQMNDNLSVLRSIMPSFYVKRGDQASIVGGVVDYITELQQVLQSLEAKKQR

KLIYNEVLSPRRQQQLVSSPRLTSLPISPRKPPISPRIVVPISSLPTSPTTPQPTSPYM

NHHQTSLLHYQLPYLSPTNSMLNSSLEPSLSSSSSSSSCSTSNSIDHANELVAHSKS

AVADVEVKFCGPNVLLKTISPKIPGQVLNIISALEDLSLEILNVSLKTIDELTMLNS

FTIKVLQSLEAKKQRKLIYNEVLSPRRQQQLVSSPRLTSLPISPRKPPISPRIVVPISS

LPTSPTTPQPTSPYMNHHQTSLLNYQLPYLSPTKSMLNSSLEPSLSSSSSSSSSSSC



STSNSIDHANELVAHSKSAVADVEVKFCGPNVLLKTISPKIPGQVLNIISALEDLS

LEILNVSLKTIDELTMLNSFTIKESKTQSDKLTSGLP 

PG09196 MEYNGHDFLEELLALRTDPWELATNIPTESNVFDTTNSHNVDNFLENPFAKIPQN

PCFEDFSSIPFDPQALNCSSFSEFCAPFGDEAVDSSNNKLDTPPLLIPCGEEYSLLSI

MDDLEVQAANACKIEPAQSAEVPIFNMGMCLERKTKAKKLVGQPSKNLMAERR

RRKRLNDRLSMLRSVVPKISKMDRTSILGDTIDYMKELLERINNLQEEIEVGSNN

HHKLSLTSIFRDVKPNEVLARNSPKFDVERRNIDTRIEICCAGKPGLLLSTVTTLE

ALGLEIQQCVISCFNDFGMQASCSEEMEQRGSISSEDIKQALFRNAGYGGRVIMD

AIGEERRSFWSKSGKKLEKEKVEVSGYARRGRPVVHCTPRRGGGPDSVVSCSVA

TSAGAQFVGLE 

PG09666 MEDLISSSSSSSFLCHGGASPTIQQRLQFIVQSRPEWWMYYIFWQTSKDSTTDRL

VLSWGDGHFRGTKDFMLKAASSNIGLGQQDQQQQQHPKFGFELERRKVAKGIQ

SLFSETLPGIDGVVEADFPDSEWFFMVSVTRSFAAGDDNIVGRTFSSGSYVWLAG

DHELQFHNCDRAKEAYLHGIKTLVCISTPCGIIELGSSYTIKEDWGLVHLAKSLFS

PDNNMTISNMTSPAALAHAPQQNPTRSLSFFDINAVSGDQNKTSGEEEGNTKNN

KLAKIGRSSSDSGNSDFESNLAPDSAMNMRLKKRGRKAASTGRELAQNHVEAE

RLRREKLNHRFYALRSVVPNVSRMDKASLLADAVTYINELKVKVEDLEGKLRE

EMKKPKSISDVVYDTQSTSTTNVYHTAARSSMSYGPMNMEVDVKILGSQAMIR

VQGPDVNYPAARLMDALRMLEFRIHHASVSSVKEIMLQDVVIKVPDGLTSEEAL

KTALLRTLQI 

PG10212 MALARIARSGLRRSGATGSYASQKDMPYEGVSTRKYSLPSVENDKSCGSLSYLS

NIKRADHVSFGSRGIKVTPQYQFAQAERVVEESDSEYENQKYPSLEATKPGENPR

VVVLGTGWVACRLLKGLDTKIYDVVCISPRNHMVFTPLLASTCVGTLEFRSVAE

LVSRIQFALAQDPNSYFYLATCTDVDTDKHEVYCETVGDVGLPHEHYPFKVAY

DKLVIATGSEPLTFGIKGVKEHAYFLRERRRDRINEKMRALQELIPNSNKVDKAL

MLDEAIEYLKTLQLQVQIMSMGAGFFICLQWWLEVGKLVCFGADLAIGIGDLGS

VEG 

PG10233 MATEALSSTEMLDFIIYDTISATPYSCNDSSDTNFLLEKHEYFADSLNGASLVTPQ

RSSVGPETADRRQNLAVQGRKKRRRRPKVCKNKEEAETQRMTHITVERNRRKQ



MNEHLAVLRSLMPESYVQRGDQASIVGGAIDFVKELEHILQSLEAQKFQLLEEE

GRRFEGIERATLLSAGCSSATPFAQFFAQPQYYMSSCSTQSTPNKFYNYRCSKNG

GIAEIEVTLVETHANIRVLSPKRLRQLSKLVAAFHNLYLTILHLNVTTLDPLVLYS

ISTKVIILCMSSYLYTYIDDVYIKLFVCCTVIHANFYG 

PG10428 MKCQQDHHLQQHNFFNGNDQLNIFSIPAGQAQKFQPLINCESGFGGFLNRAVKP

DPGMENGWPDYGKFDGDNHLGYGACGYGNVIEDEGIKEKKIKGCAEDGDSKIT

TEHNNKKSTTNSNDCTNRETSTDTWKENSKITEVQKPDYIHVRARRGQATDSHS

LAERVRREKISERMKYLQDLVPGCNKITGKAGMLDEIINYVQSLQRQVEFLSMK

LAAVNPSLLDFNIDNFFTKEMFPACTSDFPTIGSSSERANPAYFQFNPLQQVVTCC

GLDLGINPPDMALTRTISAPVSITETFVDSSCFNTKAMVQGPESKAMVQGPELRS

CDGLVNYQVEMVSSISKTYKA 

PG11005 MVSPENNSNWVFDYGLLDDIPVPGGDLPPLEPGFQWPTNAFPASTGPSAEFVDPF

VTSDGIKEYGSRKRIKSGSCSASDSKACREKMRRDRLNDRFQELSSILEPGRPPK

MDKAVILSDAVRMVNQLRDEAKKLKESHEVLQDKINELKAEKNELRDEKQKLK

AEKEKLEHQMKTVHTQSGFLPSAVPAPFAGPGQVFGGKMVPFMGYPGVPMWQ

FTPPATVDTTQDHIEPHVSSTCIVPPDIKSSKAGHKHCA 

PG11234 MANNPGDGTADDLLEQILGFPAYAGTDSNLAGNGAAAPMMLQLNSGDGSGQL

SGGAGVGGGFHFPLGLSLEQGKGGFLKMDEASGSGNRFREDVDSRISSSVKTGF

HGQPMHNTLPAMPHPPAIRPRVRARRGQATDPHSIAERLRRERIAERIRALQELV

PNVNKTDRAAMLDEIVDYVKFLRLQVKVLSMSRLGGAGAVAPLVTDIPISSVEE

EGSSEGGRNQPAWEKWSSDGTERQVAKLMEENVGAAMQLLQSKALCIMPISLA

SAIYNTQPPDATSHVNPEMNPPS 

PG11323 MGKGLSNNNTYDYDQGCRKSSLLQNRGEYCSNEGGGFQLISENDHPPEAKKAR

LLENKLPSSSNINFQQPSNCNLSANYVDDQEQDSEAIAQMKEMIYRAAAFRPVN

LGEEEVVEKPRRKNVKVSSDPQTVAARQRRERIGEKIRVLQRLVPGGTKMDTAS

MLDEAASYLKFLRSQVKALETLGQGQNNKLDSFVNSSSFPFNHSFPMQTPPFFPS

ETLIMIPSTLH 

PG11934 MAMETVFLPQDPFYYACKEFYSLGCDYFIPQENKDITGNISSNNLEQSLHGIWES

YSSSIVRQNVQEWDPNSSPEAAYSGGQLLREGSPVMEASPVLTTTGRRKRRRSR



SSKNKEEMESQRMTHIAVERNRRKQMNEYLAVIRSLMPSSYVQRGDQASIIGGA

INFVKELEQQLQTLEAQNRTTQEKINNGCSLSPVFADFFPFPQYSMRTSTPSTRIL

GIRNDQRMVENRPVALGDIEVTMVESHANLKILSKKRPKQLMKIVAGLQCMWL

TILHINVTTVDEMVFYTISLKLEEGCQLNTVDEIADAVNHLLGRIQEEDVLS 

PG11966 MSIIGDLEVEAAAATCCKMETIQSPEIPIFNMGIWSEKKSTQVKKLNGQGQPSKN

LMAERRRRKRLNERLSMLRSVVPKISKMDRTSILGDTIDYMKELLERINNLQEEI

EVKPNDLQQLISLKSIFKDVKPNEGGLLRNSPKFDVERRNMDTRIEICCAGKPGL

LLSTVTTLEALGLDIQQCVISCFNDFGMQASCSEEMEQRGIITSADIKQALFRNAG

YGGRCL 

PG11971 MNHCVPDFDIEEEDSIPSSSALNRSKMSSVAEEEDIMELLWQNGQLVAHSQSQRS

LKKSHVGGASEQREIRSEEETATAHQLFMQEDEMASWLHYPLEDSSFDRDFYGD

LLYSAPVAAAVSAPHRQPVAVAPRPPVPPQRRLESSIEFQSTQRRYQNFSFFSRPK

GKIDSGPSSSNKTGKESTVVDSNDTPFTKALESRVSCVADNAAQVSSRNVVCSV

TGTATDTSPSSPGGSGASVSAASAEPAHKLTTTTIGAMAAMTEDRKRKGREAGD

SECQSEDVDFESAHAKKQVCGSTKTKRSRAAEIHNLSERRRRDRINEKMKALQE

LIPRCNKSDKASMLDEAIEYLKSLQMQVQMMSMGYGMVPVMFPGVQQYMPP

MGLGMGMGMSMDMGMNRPMVPFPSVLPGSALQNPGAAPHLTPRFPIPGFHMP

SISLPDPPRIQETSHSDLMLNSLAPQNSNQARMSNFPDPYQQYLGLHQAQNQVV

QPSPSKPNGSREGGNPDNHQSG 

PG12035 MERLALGGDIEYQLYWETNRFYQAEELDSLVLDETLSGYYDSSSPEGAQSSAAA

ASKNIVSERNRRKKLLDRLYALRAVVPNITKMDKASIIKDAINYIQELHEQERKIQ

AEISELESKKNNFLHDFDQDQTPFMANSRLKKKKIEQQHSYDSEGSRISSSPIQVI

ELRVSYAGEKTVVVSLACSKRTDTIIKLCEVFESLKLKIITANITTFSGTLLKTVFIE

VPLFSSLCLYASFMRAVGMTYY 

PG12278 MEDLISSSSSSSFLCHGGASPTIQQRLQFIVQSRPEWWMYYIFWQTSKDSTTDRL

VLSWGDGHFRGTKDFMLKAASSNIGLGQQDQQQQQHPKFGFELERRKVAKGIQ

SLFSEALPGIDGVVEADFPDSEWFFMVSVTRSFAAGDDNIVGRTFSSGSYVWLA

GDHELQFHNCDRAKEAYLHGIKTLVCISTPCGIIELGSSYTIKEDWGLVHLAKSLF

SPDNTMTISNMTSPAALAHAPQQNPTRSLSFFDINAVSGDQNKASGEEEGNTKN



DKLAKIGRSSSDSGNSDFESNLAPDSAMNMRLKKRGRKAASSGRELAQNHVEA

ERLRREKLNHRFYALRSVVPNVSRMDKASLLADAVTYINELKVKVEDLEGKLR

EEMKKPKSISDVVVYDSQSTSTTNVYHTAARSSMGYGPMNMEVDVKILGSQAM

IRVQGPDVNYPAARLMDALRMLEFRIHHASVSSVKEIMLQDVVIKVPDGLTSEE

ALKTALLRTLQI 

PG12599 MEDRVPKVAQNLKWTTVREKYLGFGFFCYFCEGDVNMASPDKIEPEKRDDDSK

NYHAPNNSSDWRFSSSNLTYTSMGLIPTENPIAVCKGDLIESSLCSSASMVDSFCP

NIWDQPTNSQNMGFCDVNVQNNASSSSTLGFRKGSLGPPRNDLERALDMGWTP

PNSMLKGSMLLPTSSRMLPQSLSQFPTDSGFIDRAARFSCFSGGNFGDMVNPFSI

AESMSPYSRVAAPMQGAQEIFAGSRLNLTSGGHSHENEMSMVEGSKDVSMSIEH

GASGQSPLNNEGNSEIFVRSRDEAKQGFHESGNDSGEPEFSSGGGQAEPSLLEGT

GGGTSARGHGLKKRKRIGQDTELDQVRIASNPPEAIKQNSEIQQKGDQNPTSTAN

MPGGGKHCKQGSQASDSLKEEYIHVRARRGQATNSHSLAERVRREKISERMKFL

QDLVPGCSKVTGKAVMLDEIINYVQSLQRQVEFLSMKLATVNPRLDFNIEGLLA

KDIIQSRAGPSSALGFHPDMSLPYAPLHPSQPGLIQTGLPGMGTSSDALRRTISSH

LTAMSGGYKEPTSQAPNVWEDELHNIVQMGLNSSISLDGQDLDGSLPPGHMKA

EL 

PG12618 MYTVGGSEAISRDMDNMLFSSNFKYPSQTEFAKSKEMMHSDLYDYNHRQLHQ

QQQPPPQQPLRQQPLRQQPQNSNLARYRSAPSSFFASLLNDGVDGSNYSNGESM

NPELMFPRFNSGEGDSHDLKFGANLKQEMAESVDDYSVSASDMVYAAPAPNLN

PVTSAIPSVENSFRGLNSSMGMENLNQSKKSSGGNCSNLIRQSSSPAGFLSNLVD

EIGFGATNDMGNFRACNQTNMEVSSTTSRLNNHMNFSSGQSSHSRFIPQITENGN

ENVGTSSQQNGHLGSGQNRDHSNRHYLPTIPNDSSFTSLKRNRDGEMKMFSNLN

GLDTQNGDSKHFNSGLLHQLSLPSTSAEMATIENFLQFQQDTVVPCKMRAKRGF

ATHPRSIAERVRRTRISERMKKLQELFPNMDKQANTADMLDLAVEFIKDLQQEV

QTLNETRARQLLQHDLLLSAKIIRRWGRWKVITKEDDLDFEIQGKFMRIYNKSA

WPEVWVVDFLGFVSDKFGWLILPQKNYVIRQQVLKELSVS 

PG13088 MEDLISSTSPSSFLCHGGASPTIQQRLQFIVQSRPEWWMYYIFWQTSKDSTTDRL

VLSWGDGHFRGTKDFMRGSSNNGQQDSIQQQQQSKLGFELERKKVAKGIQSLF



SDTLPGIDGAVVDADFPDSEWFFMVSVTRSFAAGDDNIVGRTFISGSYLWLSGD

HELQFHNCDRAKEAYLHGVKTIVCISTPCGIIELGSSYTIKEDWGLVHLAKSVFSP

ECNSNYMMSMMSTARPPALAHAQNHTRNLSFFDINVVSRDQRNKTCGDLEENT

EKVQAKIGRSSSDSGNSDFESPLDQSTVNTRFNKRGRKAAASRRELAQNHVEAE

RLRREKLNHRFYALRSVVPNVSRMDKASLLADAVTYINQLKAKVEDLEGKLHE

EMKKPISTISPDHHVVYDSTATQSTCTTTVYHTAAAGFIQMEVDVKMLGSQAMI

HVQSPDINYPAARLMDAFRLLEFRVSHASVSSTVKDVMLQDVVIKVPAGFTSEE

ALKSAILGTLHNII 

PG13708 MFSIPAAQAQQFQPLISNDSGFSGLVNRAVKPDPGMDNGWPDYGKFGGDDHLG

YGYGNVNGIELNYAISRTTSCPPEVAVTIAEAAGADTEQREEILPEKMSSPVTEDE

GIKEKKIKGGAEEGDSKITTEQNKNCNKRETSNDTSKDNSKISEVQKSDYIHVRA

RRGQATDSHSLAERVRREKISERMKYLQDLVPGCNKITGKAGMLDEIINYVQSL

QRQVEFLSMKLAAVNPRLDFNIDNLFTKEVKTQISQIAIKNNYIQIFVTNSVFQHQ

QMFPACTSNFPTIGLSPEMANPAYFQFNPLQQAITCCGLDLGVNPPDMALRRTIS

APVSISETFVDSSSFNVISSTLFVPSFVIILYF 

PG14023 MNHCVPDFDIEEEDSIPSSSALNRSKNSLVAEEEDIMELLWQNGQLVAHSQSQRS

LIKSHVGGASELREIRSEEETATAHQLFMQEDEMASWLHYPLEDSSFDRDFYGD

LLYSTPVAAAVSAPHRQAVAVAPRPPVPPQRRLESSIESQSTQRRYQNFSFFSRPK

GRIDSGPSSSNKTGKESIVVDSNDTPFTKALESRVSCVADNAAQVSSRNVVCSVT

ATATNTSPSSPGGSGASVSAASAEPAHKLTTTTIGATAAMTEDRKRKGREADDS

ECQSEDVDFESAHAKKQVCGSTSTKRSRAAEVHNLSERRRRDRINEKMKALQEL

IPRCNKSDKASMLDEAIEYLKSLQMQIQMMSMGYGMVPVMFPGIQQYMPPMGL

SMGMGMSMDMGMNRPMVPFPSVLPGSALQNPGAAPHLTPRFPIPGFHMPPISLP

DPSRIQATSQSDLMLNSLAPQNSNQARMSNFPDPYQQYLGLHQAQNQVVQPSPS

KPNGSREGGNPDNHQSG 

PG14197 MDSRLPAAGPIINTCNLGQENRSDSFRYCIANTESLSFEEEEEEGLGEGEEVKPRQ

HFKIPSLEDKMPFTQMLKSVESPSPFLPSFIQPQSFQVLLRLQHQIQRAWDQSHTH

YSYLPPETTSPINHGAVEPENCLTHDILDESETNNPHPSVSQEQPSFPTAAVQSSL

DAVSGPLVKNVTDKEKRKRREREGRRGKPKRMIHIAVERNRKRQMNDHLNSLR



SLMPPSYAQGVLSVTDPV 

PG14512 MSNRRSRSRQSTAGASGISDDQIADLVSKLQQLIPEIRNRRRNSDKVSASKVLQE

TCNYIRNLHREVDDLSDRLSELLDSTDTDSDQAAIIRSLLM 

PG14815 MVEFGGSSSSPVSLSQEHVPTLQQRLQYIVESQPHCWSYVIYWQTSKDSENGCL

LLSWGDGHFRGPTKHTTLPKDQTKHTIDGSIDGDVMDAEWFFVMSLTRIFRAGD

GSAPGKAFSSGAHIWVCGTDQLHVAECERAKEAQLHGFQTFVCIPTCSGVLEMS

SDITISENLSLVQQTKCLFGSDLIGLIPKQPNLSNVGSCSYIDMEIPDFDLHDQFVA

VRPATPHVEKKNAAKKRGRKPILGQDIQVNHVEAERQRREKLNNLFYALRAAV

PNVSRMDKASVLADAISYINELKAKVDDLDSQLLEFRASKKSGKAESAGADTVE

NPNSTTTTSVDQKMTESTPSVDVEVKMVGSDAMTIRIQSDNAIYPGEKLMKAIR

ELELHVHHASMSNVNELIMLQDIVIRVPAADGGLRSEEGLRSALLRAMEQ 

PG15082 MFGDSRALFTDSNAIFSSNSNPKGEDMLTKSRMNFDMNNNSSIQDYKQYQNNQ

TNSGLLRFRSAPSSLLANFDNGVDKSGDSNENLMAESFKGLDDNKSLPNGFAVN

SQLPPHYPRYSSNLGLETQVGAVDNSSSYRMGSSMGMENQAKMVSSLMRQNSS

PAGLFSHLNSQTGYAAMRGGVGNYRLGNGSNGDISPTASRLKSQMSFSSGLPSS

LGMLSRISEIEGENIGATGNDDAKNGSGNGDTQFYTSEFPLSSWSDSLHFAENFT

GLKRELDDDEKLFSGAQNTDLANRPPLLSHHLSLPKTSSEMAAMDKLLQFQDSV

PCKIRAKRGCATHPRSIAERVRRTRISERMRKLQELVPHMDKQTNTADMLDLAV

EYIKDLQKQFKTLSDNRANCKCSVTV 

PG15345 MSSRRSRSGQSSGASRISDDQIADLVSKLQQLIPEIRNRRRPDKVSASKVLQETCN

YIRNLHREVDDLSDRLSELLNSTDSDSAQAAIIRSLLM 

PG15509 MLPCSNGIAWLEGEEDKGISWAVRDNSEGDTCKNLGMNAASLTSFKSMLETDW

FANNTMNPSQNILTNHHPDFNNGNLLLQAMDSSSSCSPAPAFTLDPSQSHYPFFP

PKSSFSSLFNVPFDNSFDLDCELNFLTNSNSPVLPNPELSSGSDFAATRFLPIYDNN

DNSIGGGFSPIGYDGFQGSSSGNALFSNSAKILRPLEVLPPVGAQTTLFRKRVALR

QGSGEVDKLGNWGNREDLCKKMKRSFSEDDDEIDILGSFYYDSDELYSRNVND

NNNTNDGGIGNNSNANSSVTVEDQKGKKKGLPAKNLMAERRRRKKLNDRLYM

LRSVVPKISKMDRASILGDAIDYLKELLQRINDLHNELEATPPGSLITPTSSFHPLT

PTPSTLPHRVKEELCPSALPSPKNPSARVEVRAREGRAVNIHMFCARRPGLLLST



LRALDSLGLDIQQAVISCFNGFALDIFRAEQCREGQDVLPEQIKAVLLDSAGFLG

AM 

PG16018 MATEALSSTEMLDFIIYDTISATPYSCNDSSDTNFLLEKHEYFAASLDGASLVTPR

RSSVRPETADRRQNLAVQGRKKRRRRPKVCKNKEEAETQRMTHITVERNRRKQ

MNEHLAVLRSLMPESYVQRGDQASIVGGAIDFVKELEHILQSLEAQKFQLLQEE

GRRFEGIETAALLSAGCSSATPFAQFFAQPQYYMSSCSTQSTPNKFYNYRCSNNG

GIAEIEVTLVETHANIRVLSPKRLRQLSKLVAAFHNLYLTILHLNVTTLDPLVLYS

ISTKVIILCMSSYLYTYIDDVYIKLFVCCTVIHANFYG 

PG16210 MDSVRVFLNEDWDSLSKMFSSDEEADLALQFLQHFGTNPSNLFDENLFYSYENF

NTNFYPSQEISTNYSTSANVLWLNEETGNDTLENADNSTALGLKRKFEEPQQHE

TVKVLKTKSESVENPKKKSQIVKDKPKNKRNAQPKKKQKLIENVNNDEESSSSC

SLEDDSNVSQELIGGEGLKSSQKARSGRGAATYPQSLYARKRRERINERLKILQN

LVPNGTKVDISTMLEEAVHYVKFLQTQIKLLSSDDMWMYAPIAYNGMDMGLY

QKISPTL 

PG16376 MLPRSNGGVWMEGEEDDAVLWAARNSNEGETGKDLGMSGSSLNSFKSMLETE

WFGNNTLNPSQSILSNQHPEFNNSNLLLQAMDSSSSCSPSQAFTLDPSQSHSPFFP

PKSCFSSLFNAPFDNSFDLACEPTFLTNSNSPVLMSFNGISSMPNLELGSNSDFAA

NRLLPISENNCNNPIGGGFNPIGFDGFEGSSTGNALFSNRAKVLMPLENLAPVGA

QPTLYQKRTVLRQGSSEADKLGNWGMREDFDKKRKRNINEDNDEIDEESIDISG

SFNYDSDEPYTGNMNNNDNSGGGIGNNLNANSSVTVGDQKGKKKGLPAKNLM

AERRRRKKLNDRLYMLRSVVPKISKMDRASILGDAIDYLKELLQRINDLHNELE

ATPPGSMITPTSSFHPLTPTPPTLPHRVKEELCPSAIPSPKNPSARVEVRAREGRAV

SIHMFCARRPGLLLSTMRTLDNLGLDIQQAVISCFNGFALDVFRAEQCREGQEVL

PEQIKAILLDSAGFDGSV 

PG16383 MDIDFYKSAPEDQIEMLMMMQMDKLPDFLGAYNNHVVSEIPAMEYSNTQGSGS

STNTDTNNNSNNIGGLPQVVESSSTFMHQPSTCISFTGSQPVEESAELSFLMSSSN

PGRWRNGGEINIPSQAQKRSSMAAMREMIFRIAAMQPIHIDPESVKPPKRRNVKI

SKDPQSVAARHRRERISERIRILQRLVPGGTKMDTASMLDEAIHYVKFLKNQVQS

LERSAVNRHATTAAGIGFPVPMSSGSFIPMQQAIKGYQLSSAQNVQHYLDA 



PG16916 MSGGGGENNMHTLLANFFDTSELDAETIYLGAASPDNIFSILEALESSEFEPITSM

THETSHLDPKEGEPEAEGAKRLVSQKSSSSSLSSSAPLEESKTELEAAAANDSSPK

TKRQKLSIGAAGEEDDGQQKISHITVERNRRKQMNDNLVVLRSLMPSFYVKRG

DQASIVGGVVDYISELQQVLQSLEAKKQRKVYSEVVLSPRLVVSSPRLTSSPLSP

RKPPPSPRLVPTSSSLPISPRTPTPITIPYKHHRLHQLSPTMPAAAAAASSLEPSPSS

PSIDHTSCGNELLANSKSAIADVEVKFSGPNVLLKTTSPRIPGQAVKIISALEEHLS

LEILNVSVNTIGQTMLNSFTIKVTN 

PG17327 MDNLGWECSPVVTNVESSWSNQQHQIAERFIATDSNCSGFGTGVKIFIPIQRLHKI

IDHEPSDHVDHSNSKKESQMVRHLVPPLDSIKVATTLNISQHQEATRLAANTML

AKSGAGTSWGEALIRPHMMGDPLSGLMANFGMPQDGNKAAAVSTTTASLESL

DCLLSATNSNTDTSVEDDGINSILFSDHSKNLWNNFGSNNISSGSDSGINNNSSRI

KYHNQYCSRWMNESVPNSTTKRRNEGDSWNKGGGFQLISENPPQIVKKARLEK

RPSSSNISFQQPSNSSIINTCVEEPDSEAIAQMKEMIYRAAAFRPVNLGEEAVEKP

KRKNVRISSDPQTVAARQRRERISEKIRVLQRMVPGGNKMDTASMLDEAANYL

KFLRSQVKALEALGHKIDFVNCPISTPLNPNHPFPNSVIPFNRSIFPMQTTHFSLPK

P 

PG17916 MSDAYLQADAGGSSIMFPEVMPWTLPPPVHHGFNPIRDQDPFLLPPPPPCAPYGG

GFFNRRSFGYDVGPSSDHLRLLSDKVLGQVIQPGSSPFGLQAELGKLTAQEIMDA

KALAASKSHSEAERRRRERINNHLAKLRSLLPSNTKTDKASLLAEVIQHVKELKR

QTSIIAESSPVPTEMDELTVDNEAAEDGRFVIKASLCCEDRTDLLPDLIKTLKALR

LRTLKAEITTLGGRVKNVLFITADDQELSGGDQQHPPPPQQYSISSIQEALKAVLE

KSSGDESSSGSVKRQRTNISISYT 

PG18500 MEPSQYSLLEELLGPSRENWTKFPSAQVNNNNDADELFPGGWSYESLDFTTSNS

SLPEVLVTNSQVESPSFACSFNEIYPFVNGYSSKNNGNFGVYNFEEMNSSSSKEQ

ACLDHIPVFDMGTSEDRRRKIRKVEGQPSKNLXHPSKNLMAERRRRKRLNDRLS

MLRSVVPKVSKMDRTSILGDTIDYMKELLEKIHKLQGKDHNEADGNNQINSMG

NLKELNMKEATDHAKNSSKFDVERRDKSTGIEISCAEKPGLLLSTVNTIEALGLD

IQQCVISCFNDFSLQASCSEAAEHRAVVSCEDLKQALHMNACYGGRCL 

PG18520 MAMDALSSNELLFNFIIHDTINSSTPLYTCNEDSNFLLENAQKPQEYIAAGSVINA



TSSMTPRTSSVEPEPKERLPNLAVQGRKKRRRRPKVCKNKEEAEAQRMTHITVE

RNRRKQMNEHLAVLRSLMPESYIQRGDQASIVGGAIDFVKELEHLLQSLEAQKF

QQLQEGGRGSSMNNGSTTTTTDGTTAELIPNPFAQFFEYPQYSCSHMSNKFICSK

SNGAVADIEVTLIDTHANIRVLSRRRLRQLSKMVSSFQTVYLNILHLNVTTLDPL

VLYSISAKYNNSSKILQMKMTTECKNLAGFRQGII 

PG18523 MNLWSTTTTTTDDNASMLDAFMASDLTSFWPPPPVPQQSSSTSTSAAAVFSQES

LQHRLQSLIEGAKESWTYAIFWQSSVADYSSSQTLLGWGDGYYKGEDKEKQLL

KRKSTSATEQDHRKKVLRELNSLISGNQASPDDAVDEEVTDTEWFFLVSMTQSF

VNGTGLPGQAFFNSSPVWVTGIERLASSHCERARQGQTFGLQTIVCIPSNNGVVE

LGSTELIFQSSGLMNKVRILFNFNAIESGSWPLPSEPNEPDPSALWLTDPLPVPSVE

IKEIPLNSNSKPPQIMFENHSSSTLTENPSTSSVINVHNQHLNQQNGVLPRELNFSG

FGFDGISSTNVRNGNLNSHACKPESGEILNFGESKRSSCSGNGNLFSGNSPFGGIV

EDNKKKKSPNSRGSHEEGMLSFTSGVILPSSGVVKSSGGGGGDSDHSDLEASVV

KEVESSRVVDPEKKPRKRGRKPANGREEPLNHVEAERQRREKLNQRFYALRAV

VPNVSKMDKASLLGDAISYINELKSKLQTSDSEKDELRSQLDSLRKELSNKESRY

PTQAAVEQDLKMSNHHGSKLLDLDIDVKIIGWDAMIRFQSTKKNHPAARLMAA

LKDLDLDVHHASVSVVNDLMIQQATVKMVSRFYTQDQLRVALTARVSETR 

PG18773 MADLYGNNGHRSSSLESEEMSSFLHNLLQNSAGTPPYSFFKEKQNSDFADPGGF

FPAEAKESTVNPFCSVGADSDQITSSRRNLPYNSNDADEFDFGCEEPEEPEVPANS

VPPRSSKRTRAAEIHNLSEKRRRSRINEKLKALQNLIPNSNKTDKASMLDEAIEYL

KQLQLQVQMLTMRNGLGLNPVYLPETLEPVQLTQRGVNYDEGIVLMNANRRD

TVSTDPKFSAQRPLYMSDPAPRIVIPSITNINKSETSYGLEPSILESI 

PG18879 MEPSQYNLLEELLGPSRENWTKFPSAQVNNNNDDELFPGGWSYESLDFTKSNSS

LPEVLVTNSQVESPSFACSFNEIYPFVNGYSSKNNGNFGVYNFEEMNSSSSKEQA

CLDHIPVFDMGTSEDRRRKIRKVEGQPSKNLMAERRRRKRLNDRLSMLRSVVPK

VSKVIDYTLYHLSSFTQQTSRYFN 

PG18931 MERTYSSGIPMGHVDDDYNLVDFMDEANFEHFIALVRGESDDPIVKFCPNYLDC

DHINDCCVDNQFVPTRGLPYDQFNPPINTFSDPILLDSLPCDLKEGEEEENDTEEY

SSATINTTTPPPPNTNSNTTTSTKKSTKGDRSRTLISERRRRDRMKEKLYALRALV



PNITKMDKASIVGDAALYVQELQMQAKKLRAEIASLESSLTGVDKQQGGGLYD

NANNKSIHPTSKKISQIDVFQVEEKGFYVRLVCNKGRGVAASLHKALDSFSSFIV

QSSNLATADKNFVLTFTLNVRKLSSFTNSSFCFEDYCMKLIIYTMEIKQVREREM

DMNLPNLKLWVAGALLNQGFDF 

PG19462 MGGMMWTDEDKAMAAAVLGPQAFDYLMSSSVSVECSLTAVGNDENLQNKLS

DLVDRPNLWNFSWNYAIFWQISRSKSGDLVLGWGDGSCRDLKEGEESEVARVL

NLRLEDETQQRMRKRVLQKLHSLFGGSDEECYAFGLDRVTDTEMFFLASMYFS

FPRGEGAPGKCFGSGKHVWLSATLKSSSDYCFRSFLAKSAGIQTFVLIPTDVGVL

EMGSVRSIPESLELVQSIKSLFSSVSKPKPASAAPLVSEKEDGNAQFSNLGMVERP

RITKIFGQDFNSNGSQFREKLAVRKAEERPWDAYSNGNRPPFPNIRNAHHGSNLS

QFNNVKQAGTVEIYSPRTPPKNLHELVSGEAPEQLRFNNLKTQKQAQMQIDFTG

ATSRPSVISRPLSGEAERSDVEAAFKEELTGLADDKRPRKRGRKPANGREEPLNH

VEAERQRREKLNQRFYALRAVVPNISKMDKASLLGDAIAYITELQKKVKDLESG

REKIGCTSREASSSDANPNSEYHNQVSNIEIEAAHDEVTVRVTCPLDSHPVSRVIE

AFREAQVTVTESKLAAGNETVFHTFVIKSEGPEQLTKEKLIAAFSREANSLQPLLS

VGFCKNKLNANEVCTIRAFQQVGDDSNPN 

PG19765 MGSLSTFKSMVEVGEEVEEWYLAATNNITFSPNFTEADNINNLLLQPVDSSSSCS

PSSTSLFDNLDPSHVNYFLPQKPTNPLLLNPLSNNPLENNFDLSCETGFLENQALN

SLSRGKGILTEFSNLSSQAHMDLHFSTTHLLQLAENSGAISAGFDSTGFQGFEPGD

GNSLFFNRSKLLKRLENFPSVGAQSTLFQKRAALRKNLADSVCNFGLLGNVGGF

DRREVGEVSEKKRKNTHGDDLDNLSFDGSGLNYDSDEFTENNMVEERGKNGG

NSSNANSNVTGGDQKGLPAKNLMAERRRRKKLNDRLYMLRSVVPKISKMDRA

SILGDAIEYLKELLQKINDLHTELESTPTSS 

PG20047 MVSPENNSNWVFDYGLLDYIPVPGGDLPPLEPGFQWPTNAFPASTGPSAEFVDPF

GTSDGIKEYGSRKRIKSGSCSASDSKAGREKMRRDRLNDRFQELSSILEPGRPPK

MDKAVILSDAVRMVNQLRDEAKKLKESHEVLQDKINELKAEKNELRDEKQKLK

AEKEKLEHQMKTVHTQSGFLPSAVPAPFAGPGQVFGGKMVPFMGYPGVPMWQ

FTPPATVDTTQDHFEPHVSSTCVVPPDIKSSKAGHKHCA 

PG20127 MELEAIVFQERLGYSCSNKDLYNLSGGDWSSHHDLDLKETQEKLGSLDIVENQA



ENCLYNSPFSQEELPHLEQWICHSGIEPEMVNPQEFQPSETSTVMTGKCKRRRSK

SKKKMENIENQRMQHIAVERNRRKLMNEYLSVLRSLMPDSYVQKVDQASIVGG

AINYVKKLEQQLQYLSGQSPLNQDFESDHTDSSSTFTEFFAFSQYTISSSKRDNST

AILEDSMADIEVIMVESHANIKIRSQKRPKQLLKLVKGLESLRLTILHLNVTTSDQ

IVLYSLGVKVEGDCKLYSIEEIATAVNQMLAEASSFIYT 

PG20810 MALEEAIVFQDLFSYNNSRDLYNLLGGNIWSSDFDLIQAEEILNSSLDIVENQAEN

FPYSSPVSQLMPHLEQWGCNSFIEPEIISPNGGQEFPLSETSTTMPCRPKRRRSRSK

KNMEDIENQRMTHIAVERNRRKQMNEYLSLLRSLMPKSYVQRIDQASIVGGAIN

YVKELEHQLQLLSGQNFEGGTSSSSPFTEFFSFPQYSTGSSSGGNLIATTDDPWAK

ENKIAAMADIEVTMVESHANLKIRSKTRPKQLIKMVNGLQSLRLTILHLSVTTVD

QVALYSLCVKVEDDCNLNSGEEIAKSINQMLAMIQEVSYYIGG 

PG21026 MEELVVSSSSTSNSPSDSLPHQEQQHAPLFTLQQRLQYIVESQPAESWAYVIFWQ

TDNGRLLLSWGDGHFRATTKPIIFPSRDQINNMDVVVDGDFTEAEWFYVMSLAR

TFPAEDGSIPAKALSSGAHIWLSGGHQLQLSECKRAKDAQAHGIQTLVCIPTSSG

VLEMGSSTVIKENLSLVQQVKSLFGSELIGFISNHPNPSSSNAEWSSYLNMELSDS

ELLPQFESANDINNNIPVAVDKKKKTAKKRGRKPALHCSQQDIINPNNHVEAER

QRRERLNSRFYELRSVVPHVTRMDKASVLADALSYINEMKAKVDELESQLVQL

KEESKTRSSAKLECDTTNNSVDQPKPNSSPPSPAAAAGVTLEVDIKIVGAVARIRI

QWKNAEYPGAKLMCAVRELELQVQQVNMSTINDFMIQDVVVRVPDGFTTEDG

LRDAIVTALQKKK 

PG21048 MTDQGSGLLWENQPWAFSSSDNSGGGGCHEKSGEKLPDSSTSNSQTPSGNEPVT

EGGEKRSSDEDEGKKNGKEIIEGKGGGESSDHEMHIWTERERRKKMRTMFSNL

HALLPQLPPKADKSTIVDEAVTYIKTLETTLKKLQTQKLQSLHGVATMKYDLSS

LVTPPKPPMDTREAFIADQVSSNINNMQAMITTATNSSRIPGFPPIFQSCIANNVIL

NIVGGLDAQFCVFAPKKPGLLTAITYVLEKYKLEVVSASVWSENYKSMYTIQTH

ACREGLIEAFPAEALYKMAARDIDFFINSESTN 

PG21441 MANNPPEGYSDDFLEQILAIPTYSGLAGTDGSSSETTPLTASHLASGGGVGIQQPF

FPLGLSLDNGQRERGSMYMGSLFPVFEHLQPHSVRHSVPQIHQAFQSQTTTSTAV

TVPHPPNMRPRVRARRGQATDPHSIAERLRRERIAERMRALQELVPSCNKSDKA



AMLDEILDYVKFLRLQVKVLSMSRLGGAGAVAQLVADIPLQSVEGGISENGNDR

PIWENWSNDDTGQEVAKLMEEDVGAAMQFLQSKALCIMPISLAALIYPTNQPDI

STLVKPEPPAPS 

PG21758 MTDDGGGLLWKNQSWANFLNSDNSGAGGVDEKSGKKLLDSSTSNNQIPSENEA

AVVAGGKKGSSSDLEGNKKNNKNGKGIIINEGKGGTGGGGGGGGGSDQSSDHE

IHIWTERERRKKMRFMFSNLHALLPQLPPKVIPVCLFIDPADKSTIVDEAVNYIKT

LQHTLQKLQKQKLERLHGVATVNYGGLPSLVTPPKLAMDTREAFLADQISSNTN

SIPITSTNSSISSPQFPPIFQSWNSKNLILNVCGLDAQFCVCSPKKLGLLTGICFVLE

KYKLEVVSAQVSSDNCKSMYMIHTHACCLDFLEVVPVEEIYKQAAGEIIFFINSK 

PG22215 MDGIYHGENKQLPSSSSGNTRAQTLFEEYQKSVFIVDNRSAPGFAFKNSLPYIEF

KELELQTLASTKTQLQFYQEARIKTAIFMGCKTGEIELGMSIDTQADFEMKMRN

CFPEDFSQLQSIPIQQLPQPTDQNPPSSSSSSLRSLSIDSPSSTMPNFLFNDNNISTNP

YPLEPSVKPVQTLSQIRNNIQFPTLLQSEEDDAMTRAILAVISSSSSPSSSTNSSQKP

QQNSSAFKSYRSVLAPTSRVAQKQNMLKRAIAFVTSTSNTLMRNQEQTQNGNR

PASNQLHHMISERRRREKLNESFQALRSLLPPGSKKDKASVLSSTKEYVNSLKAE

VEELRRKNQILEAQLLQNDDQELGQMITGTDSSTTDQRVVDVRITNIINAETTSSE

AARILDLRVIVRSGGEYYCSMLDLAIRVLEFLKQLRNVITLISVEADTPMLLETTS

VNRLVLRLKIEGDEWDDTTFQEAVRRVVADLAQ 

PG22741 MSEETINVGKMSRGRNGHLDDNTQGFKSKNLDAERRRREKLSARILELRSLVPII

TNAIYMQNADENMNKATTITDAVRDLSDKLFEMEARIEQELKTESSEIDAEQEM

KKWGIEAEVKVNQIDANKLWMKMVFAKKRGAFTKLVEAMTVLGFILDDTSVT

TSNGAVLVTSCVVGKDGGMLAADQISELLLEIIRAI 

PG22897 MDNGIEIRRRMDQMEMMTMMMQLDKLSGHNYQDIYEFPEMKFSGGSSSSVEST

PPTTFHSSFMGSPVQEPMTQFLEPTFSTPQLRSSSELLQKTNVNSEEAMREMIFRI

AAMQPIQIEPESVKPPQRRNVKISKDPQSVAARHRRERISEKIRILQRLVPGGTKM

DTASMLDEAVHYVKFLKKQVQSLERAGPNRAMGVGYPATMATAVPTGFLWIK

DS 

PG23736 MDPPAIMNHGAFRSGNAAPNNLAEIWPFQFGQSLGQFTENPNREDDPMVLDQR

GERKRRQDDDSSIIGVSTGRDANGTSDRDIKRLKASGSRDEELESKVETEAINSG



KQADQSTKPSEPTKQDYIHVRARRGQATDSHSLAERARREKISERMKILQDLVP

GCNKVIGKALVLDEIINYIQSLQQQVEFLSMKLEAVNSRTGPSIEGFPSKDYGQQ

TFDMAGVTFGSQAPREFSRDSSPEWLHMQIGGNFERSA 

PG23826 MEISHIRGFTELGMEDPYSNIQWPMNSFDELSALSLAAAFGENLHHSFYQPLYDI

KPSPPEVSCTITERPMKQLKTNSWSSERTDHTSNTQATYSNYTNQFGNVKPKDE

VLPSKSTTTLPTDLMTSQGSFENQNYVFKASQGAKRISTGAQLSQAQDHIMAER

KRREKLSQRFIALSALVPGLKKMDKASVLGDAIKYLKQLQERVKTFEEQTRKKS

TESVVFVKKYELLADDDKSSSGEQFSGNPVNEPQPEIEARFSDKDVLIRIHCEKK

KGVLEITIAEIEKFQLLIINSTALTFGTSSLDITIIALMDEKFTMTAKDLVKNLRTAL

KQLIGYVI 

PG24302 MEQAPQLLLNIHIARKKCMMEDFGGSSSSSSSPVSLSQEHVPTLQQRLQYIVESQ

PHCWSYVIYWQTSKDSDNGILLLSWGDGHFRGPTKHSTLPKDQINHTIDGSIDGD

VMDAEWFYAMSLTRIFRAGDGSAPGKALSSGAHIWVCGTDQLHVVECERAKE

AQLHGFQTFVCIPTCSGVLEMSSDITISENWSLVQQAKCLFGSDLIGLIPKQPNPS

NVGSCSYLDMEIPDFDLHDQFVAVGPVTPQVEKKNPAKKRGRKPILGQDMPVN

HVEAERQRREKLNNRFYALRAAVPNVSRMDKASVLADAVSYINELKVKVDDLE

SQLLEFRASNKSGKAESAGADTVENPNSTTTTYVHQKMAEPSPLVDVEVKMLG

SDAMNIRIQSDNSDYPGAKLMKAIRELELHVHHASMSNVNDLIMLQDIVIRVPA

ADGGLRSEEGLRSALLRAMEH 

PG24323 MADFTSEIQSLKPSFSFLDFDPNMELLMNQFTNQNPASTGMGFSIDNFFTTQQVP

DEFPGNLAENFPGIFHVDEKNIILNSAPPHGNGNEFHQCKKRLAIQELDSTSSSGIS

SPQTSDNGNKGKNSSGRGKRMKSSEKEEEKPKGVVHVRARRGQATDSHSLAER

VRRGKINERLKCLQDIVPGCRKTMGMAVMLDEIINYVRSLQNQVDFLSMKLTA

ASTFHDFNSDTDALEALQRGKAFEAQKMQRVMRRGYEELASTTQLGPLDFPFG

TYPSISYNT 

PG25084 MSKCPKWINLITTPWVNQFNPYQSSINDQSPLDYIPITEPKECNVARKVQKADRE

KLRRDRLNEQFMELGNTLDPDRPKNDKASILGDTIQVLKDLSAQVNRLKAEYAS

LTEESRELTQEKNDLKEEKASLKSDIDNLNLQYQQRYRAMFPWGGVDHSVVMH

PPSYPYPVPMPIPPGPIPMHPSLQPYAFFGNQNPALVPNPCSTFVPYLTLNTIIEQQ



SAHYVSPVVPPSSRSHVSSKQDSRNRSSDQGKSKTDKYEDSNDVATELELKTPG

STADQDSSLGQRKSKKSLRKESSLSDGNSSSRCSSSHTVQASSSDSVVGGGMRA

EDTERGQI 

PG25232 MEQQQQQEEEEEVNSGLTRYRSAPSSYFADLMNFTGYGGVGEDCERFLRASSPD

SDRFFSRFMSSCGAEESKSSNFGEIGQNLLVTEPVQSQFMPPMKREPDVINPQQQ

QVVYTTQSQLDHKPVVPKLGVDNSYNVASSMKMEGGSNSNLVRHSSSPAGLFA

QINVDTGYGVMRRGMGNFGTGSVVANAEASFSSASRLKNQMDFPPGPLSSSGI

MPRATEIVGSPESGSFGESHRNDGSYTTGGFPSTSWDDSALLPDNFLKGLEENDG

KAFSNLNSLENQTGEGGTRTPTVLAHHLSLPTSSVELSNMENLLQCQDSVPLRIR

AKRGCATHPRSIAERVRRTRISERMRKLQVLVPNMDKQTNTADMLDLAVDYIK

GLQKQVKTLSDNRAKCTCSNNHQTQPDEA 

PG25335 MGTEDNGDMRFQHRDGDDMLNCPPSMMNTNPLSDKVVGMAMGSDSMFKASN

GAVPYFSSGWDPLVSLSQSENFGPHSGFSNAAYPVVLENQVISSTSHLAHYQPDS

GLGELMPKLSCFGSGSFSEMVNSFGLPECGRMNYSQNKEGGTGKALITGTHSEE

ESQNSEDKSSPNGKKKRRASESHPPFNSNKNAEVPQQHDPSGDNLEQDEKKHKI

EQNINANLRGKQTSKQTKENSDSGDAAKDNYIHVRAKRGQATNSHSLAERVRR

ERISERMRLLQELVPGCNKITGKAVMLDEIINYVQSLQQQVEFLSMKLATVNPEL

NVDIERLLSKDVLNLRSSNAAVLGFPGLSPTHPFPQGSLPGIPTTTQPFHTIPQSIW

DNNELHNLLQMGFDSNNHLGPIDGKTETLISKSIYSSFLKRQAPIYILIKKMRNSA

KKHFDCLCYELYL 

PG25345 MSSEYTVPKWNVRHQRQEGKVEGEIERPNRRSSHVHHHQKPPTPLVHMSNYQV

AELTWENGQLAMHELGGILPLPSSAPKATWGRTGDTLESIVHQATYHSQNNINL

PQTTNPHLPHKSSVVASSSGKWGENSSHREINPPGFAKKRVRSEYSQCGRNFSSS

VQECVDRSACASASATFCRDNDTTMMTWASFESPRSLKTKSADEDSACHDGSIQ

ENPDEERETKGETVRSHSTRRSRAAAVHNQSERRRRDRINQKMKALQKLVPNA

SKTDKASMLDEVIVYLKQLQAQVQMMNVRNMPQMMMPLGMQQQLQMSLLA

RMGMGVGLGMNMGMLDMSALARASPQSLSPLIHPNPATTATPSFIPPPFLVPPMI

QRHIQSQASANQCATNTSVPFTDPYCTFLAQSMNMELYNKMAAEVYQQQVNQ

AAQATSGASKSNHKKKKRKKKKKKKKKKKKRLDLQQNELFLLGFSTSIDTQNI



KGSIIPIEEATILKMGNHNYQGAKSRRGDSRELKCLGDKAPD 

PG25389 MALEEAIVFQDLFSYNNSRDLYNLLGGNTWSSDFDLIHAEEKLNSDLDIVENQA

ENFPYSSPVSQLMPHLEQWGCNSFIKPEIISPNGGQEFPPSETSTTMPCRPKRRRSR

SKKNMEDIENQRMTHIAVERNRRKQMNEYLSLLRSLMPKSYVQRVDQASIVGG

AINYVKELEHQLQLLSGQNFEGGTSSSLPFAEFFSFPQYSTGSSSGGNLIAITDDP

WAKENKIAAMADIEVTMVESHANLKIRSKTRPKQLIKMVNGLQSLRLTILHLSV

TTVDQVALYSLCVKVEDDCNLNSGEEIAKSINQMLAMIQDHPIYG 

PG25512 MYTVGGSEAISRDMDNLLFSSNFKYPSQTEFAKSKEMMHSDLYDYNHSQLHQQ

QQQPPPPLPPPRQQPQNSNLARYRSAPSSIFASLLNDGVDGSNYSNGESMNPELM

FPRFNSGESDSHDLKFGANLKQEMAESVDDYSVSASDMVYAAPAANLNPVTSAI

PSVENSFRGLNSSMGMENLNQSKKSSGGNCSNLIRQSSSPAGFLSNLVDEIGFGA

TNDMGNFRACSQTNMEVSSTTSRLNNHMNFSSGQSSHSRFMPQITENGNENVGT

SSQQNGHLGSGQNRDHSNRHYLPTIPNDSSFTSLKRNRDGEMKMFSNLNGLDTQ

NGDSKHFNSGLLHQLSLPSTSAEMATIENFLQFQQDTVVPCKMRAKRGFATHPR

SIAERVRRTRISERMKKLQELFPNMDKQANTADMLDLAVEFIKDLQQEVQTLNE

TQARCTCSSKIKQTSPTA 

PG25659 MTDYRVPTAAMNLWSTTTTDDNTSMMDAFMSADLTSFWPPPTPPPPPPPQSSST

STSTAAAAVFNQESLQHRLQSLIEGAKESWTYAIFWQWQSASGDIDYLSSQSSLL

GWGDGYYKGEDKEKQLKRKPTSAAEQAHRRKVLRELNSLISGSQSFPDDAVDE

EVTDTEWFFLVSMTQSFVNGAGLPGQAFFNSSPVWVTRAERLLSSPCERARQAQ

TFGLQTMVCIPSNNGVVELGSTELIYQSSDLMNKVRILFNFNSIDSGYWPVPSEPN

ESDPSALWLTDPSPLPNVEIKEIPMNSAKPPQIGFENHSFSTLTENPSTSSVINVQN

QHSKQSQQQNGNITRELNFSGFGFDGISSTVRKGNSNSHVCKPESGEKLNFGESK

RSCSGNGTLFAGHSQFVGIVEDSKKKRSSSSRGSYHEEGGILSFSSGMILPSSGIVK

SSGGGGDSDHSDLEPSVVKEAIVSQVVDPERKPRKRGRKPANGREEPLNHVEAE

RQRREKLNQKFYALRVVVPNVSKMDKASLLGDAIVFINELKAKLQTSDSEKDEL

RSQLESLKKELASKESQYSSQMAADKDLKISNDHGNKFINLDIDVKIIGWDAMIR

IQCSKKNHPAARLMAALEEMDLEVSHASISVVNDLMIQQATVKMGSRFYTQEQ

LRVALAAKVSETR 



PG25699 MLPRSNGGVWMEGEEDDAVLWTARNSNEGETGKALGMNGSSLNSFKSMLETE

WFGNNTLNPSQSILTNQHPEFNNSNLLLQAMDSSSSCSPSQAFTLDPSQSHSPFFP

PKSCFSSLFNAPFDNSFDLACEPTFLTNSNSPVLMSFNGISSMPNLELGSNSDFAA

NRLLPISENNCNNPIGGGFNPIGFDGFEGSSAGNALFSNRAKVLMRLENLPPVGA

QPTLYQKRTVLRQGSSEADKLGNWGMREDFDNKRKRNINEDNDEIDEESIDISG

SFNYDSDEPYTGNMNNNDNSGGGIGNNLNANSSVTVGDQKGKKKGLPAKNLM

AERRRRKKLNDRLYMLRSVVPKISKMDRASILGDAIDYLKELLQRINDLHNELE

ATPPGSMITPTSSFHPLTPTPPTLPHRVKEELCPSAIPSPKNPSARVEVRAREGRAV

SIHMFCARRPGLLLSTMRTLDNLGLDIQQAVISCFNGFALDVFRAEQCREGQEVL

PEQIKAILLDSAGFDGAV 

PG26053 MEISSIKWNSEQIGEECNFMNHLEMNSSLKFDGLDDFRNEQYLMSLPEEGTNFPK

SLSPESYSYTSFLTTTDHQEPNNNHKNNIEIYERPSKQIKTNPWKSIPINHVSANAS

SSSSSSSSHLISFANFTAQPTDSHTRCGDVVIFPVVVPKDEIVSCEDHLNQAYKSES

YGSLDYKISYSSELGGVGTTKRSSTRSPLHAQDHVIAERKRRERLTERFIALSAIV

PDLKKLDKASVLGDAIKYLKHLQERVKLLEEQIKKTKSEETINSSKLFACDDSSS

CNENSGGCFNKTLPEIEARVSEKNVLIRIHFEKQKGFIPKMLSEIEKHHLTVINSSV

LPFGGCTLDITIVAQVISTYSSELGGVGPTKRSSIRAPLHAQDHVIAERKRRERLTE

RFIALSAIVPDLKKLDKASVLGDAIKYLKHLQERVKLLEEQIKKTKSEETINSSKL

FACDDSSSCNENSGGCFNKTLPEIEARVSEKNVLIRIHFEKQKGFIPKMLSEIEKH

HLTVINSSVLPFGGCTLDITIVAQVISTYPNLVTFGQLLLIVDCNYFIILILVNLLYS

SKKPLQFLQMDDEFCLTLNGLVRNLRTALQ 

PG26263 MVQTHKHGYTSTLLANSAKCGGRLSKKKTGWDFWWVFFHWKPSISTARWGW

TKSKKSGSSVELMEISHIRGFAELGMEDPYSNIQWPMNSFDELSALSLAAAFGEN

LHHSFYQPMYDIKPSPPEVSFTVTERPMKQLKTNSWSSERTDHTSNTQATYSNY

TNQFGNVKPKDEVLPSKSTTTLPTDLMTSQGSFENQNYVFKASQGAKRISTGAQ

LSQAQDHIMAERKRREKLSQRFIALSALVPGLKKMDKASVLGDAIKYLKQLQER

VKTLEEQTRKKSTESVGSSVELMEISHIRGFAELGMEDPYSNIQWPMNSFDELSA

LSLAAAFGENLHHSFYQPMYDIKPSPPEVSFTVTERPMKQLKTNSWSSERTDHTS

NTQATYSNYTNQFGNVKPKDEVLPSKSTTTLPTDLMTSQGSFENQNYVFKASQG



AKRISTGAQLSQAQDHIMAERKRREKLSQRFIALSALVPGLKKMDKASVLGDAI

KYLKQLQERVKTLEEQTRKKSTESVVFVKKYELLADDDKSSSGEQFSGNPVNEP

QPEIEARFSDKDVLIRIHCEKKKGVLEKTIAEIEKFQLLIMNSTALTFGTSSLDITII

ALGMEDPYSNIQWPMNSFDELSALSLAAAFGENLHHSFYQPMYDIKPSPPEVSFT

VTERPMKQLKTNSWSSERTDHTSNTQATYSNYTNQFGNVKPKDEVLPSKSTTTL

PTDLMTSQGSFENQNYVFKASQGAKRISTGAQLSQAQDHIMAERKRREKLSQRF

IALSALVPGLKKMDKASVLGDAIKYLKQLQERVKTLEEQTRKKSTESVVFVKKY

ELLADDDKSSSGEQFSGNPVNEPQPEIEARFSDKDVLIRIHCEKKKGVLEKTIAEI

EKFQLLIMNSTALTFGTSSLDITIIALMDEKFTMTAKDLVKNLRAALKHFCPYMT

CVL 

PG26507 MHELGMILPTAQTKTTLDGSGETLESIVNQATSHSQNINLAKTDHHQNHPGSTSS

VVKSYNVKCGENLSHLEMAPGFANKRVRSDYSDQEHADRSACASASATFCRDN

DTTMMTWAFLESPRSLKTEFVVEDSACHDGSENRDKEHETKGETIRSYTTRRSR

DSDVHNRSERRRRDRINQRMKALQKLVPNANKTDKASVLDEVIAYLKQLQAQV

QMTSVRNMPQIMMPLGMQQQLQMMSARNMPQMMMPLGMQQQLQMSLLAR

MGMGFGLGMNTGMLDMSTLPQIAIHPNPATAPAPPTFIQPPFVVPPMIQSHISSQS

VPSQGATNTCVPFNDPYCAFLAQVSLKHATVLIYSICLCMISNLKAEDVL 

PG26994 MLDGSIDLSSLVLDETLSGYYDSSSPEGAQSSAAAASKNIVSERNRRKKLLDRLY

ALRAVVPNITKMDKASIIKDAINYIQELHEQERRIQAEISELESKKNNFLHDFDQD

QTPFMANSRLKKKKIEQQHSYDSGGSRISSSPIQVIEVQALFP 

PG27139 MEMMTMMMQLDKLSAGHNYHDIYHEFPEMKFSGGSSSSVESTPPTFHTSFMGS

PVQEPMTQFLEPTFSTPQLKSSSELFLQKTNVNSEEAMREMIFRIAAMQPIQIEPES

VKPPQRRNVKISKDPQSVAARHRRERISEKIRILQRLVPGGTKMDTASMLDEAV

HYVKFLKKQVQSLELAGPNRAMGVGYPATMAAAVNMNYYSPLARANCQPAQ

MVGSMQMLR 

PG27219 MVRTVKSHHVEEEGDDDEFVSRTTDGSFQQGEAKSGDRKANTNRSKHSETEQR

RRSKINERQILRELIPENDQKRDKASFLLEVIQYIQFLQEKVQMYEGTYQGWSSE

PSKLIPWRNNCGPVESFIDQSQLVRNGSAQEGDIAVTPAVLTNAQNSIDSDFSGE

AAYKATDHGAATQTIPLNIPLPTSLFEGVTTQPPQGSFSDAEHLASQSHSPLWHA



RPCTAECAAPSYTANEPVELKIENGGAISSACSQGLLNSLTHALESSGVDLSQTSI

SVQLDIGKLTNTGMTSMPFGTKDHENLSPSNQEMSHYGVGSSGEDSDQAHKRL

RTEQS 

PG27746 MFSLNQTDELVFQIHPSIPEQQQEEEALVTQDLTLLDQAYGACTVPTTNANSTKR

HRKKSLLNTATCDNNNIIDESGKKVMHREIERLRRQEMGKLYGSLRNLIPLEFIK

GKRSISDHMHQAVNYINHLQGSIKELDMKRNKLIKNMPVKSVISPAGRSGSSSN

NCFRENNSIVTVSPCWCGVEILISIGLMMEEGFHLSRVMEILVNEEGLNVISYAST

RANQRLLHTIQSQLQWIAVWLFKCTSVFREKIFNITAR 

PG27847 MSSRRSRSRQSSSGGGSRITDDQINDLVTKLQQLLPQITRDSTRSDKVSSARVLQE

TCNYIRSLHREVDDLSERLSELLANTDTNQAAMIRSLLMQ 

PG27901 MQPENRPESSDFQKFISRNDDFGSYGIPATMSSSDWNVSGSGSGSGSGGGIIMKD

DLVAVEDNTAVARALKASNNHKEAEKRRRQRINSHLDSLRTLLPCNSKVATNT

DKATLLAKVVQRLKELKQQSSDIMQLQSFPSESDDIIVVSSNDDQTLFIKASFCCE

DRSDLIPDLVETLKSLRLSPLRAEMVTFGGRIRNVLIVSGDKHQSDEVVEFLREA

LRSLVQRSSSDSRLKRQRRII 

PG28173 MGEKFWVKEEDKALVECVLGNEAFEYLVWSASNNVLSEFVAPAGDLGLQQGL

CKIIEGSNWTYAVFWQVCSSKSGKSALVWGGGHYRESKGGEAEDRKSKGDNK

KQVLDKLHACFRGSGEDNFAAKFDLVSDVEMFYLTSMFYSFPFDKASSPSQSFN

SSRLIWVSELKSSLEHYQSRSFLAKLARLETVVFVPLKSGVVELDPFELQTIGTNQ

VYGNSSNGHWSNDSESKLFPQMNQVILGGLNSQALVSNLEQGKDDSLLQADER

KPRKRGRKPANGREEPLNHVEAERQRREKLNQRFYALRAVVPNISKMDKASLL

GDAISYITDLQSKIRILETEKDEVNNNQKQCAIPEIEFHTTQENAVVRVSCPLDAH

PVSGVIKTLREHDVITHDSSVSTTDNGEIVHTFSIRTQGGSAEKLKEELSTALSEC

MQI 

PG28660 MSDAYLQADAGGSSIMFPEVMPWTLPPPVHHGFNPIRDQDPFLLPPPPPCAPYGG

GFFNRRSFGYDVGPSSDHLRLLSDTVLGQVIQPGSSPYGLQAELGKLTAQEIMDA

KALAASKSHSEAERRRRERINNHLAKLRSLLPSNTKTDKASLLAEVIQHVKELKR

QTSIIAESSPVPTEMDELTVDNEADEDGRFVIKASLCCEDRTDLLPDLIKTLKALR

LRTLKAEITTLGGRVKNVLFITADDQELSGGDQQHPSPPQQYSISSIQEALKAVLE



KSNGDESSSGSVKRQRTNISISYT 

PG29408 MEMIRSVVGMKGWNYCVFWKLSEDKRFLELMDCCCAGTENNMENNNNNCGE

DVELLFPVSSEPVETRVLIPVSVGLIELFVYKQVSEDQRMIDFITSQFKISNIEQQS

MTTNSSFSVLKAGSSTIVNENYEKELFQPPVSPATMLQNLNLQYDISEDQIPPLHD

NSPMNFFQQFNHAAENGINNLLESANEVPDGMPLNPFKCSAQGFDQEDVDTLFQ

KSMLINSTTTNATAVNNVEPLASRKRQNDDRDSMNRSDSLSDCSDQNDDEDNIN

DAKCRRRNGNKGPQSKNLVAERNRRKKLNERLYNLRSLVPKITKLDRASILGDA

IEYVMELQQQVRDLQNELERNIDLDDEGTAADDNHTSTLQSEVLHGNGNGNGN

GNGNGNGNEVKNIGPKSQHGNGNGNGTPHMGASSGIGTENTNDKVQQMEPQV

EVIQLNGKEFFVKVFCEHKPGGFVKLMEALNFLGLEVTNANVTRVLSLVLNVFK

VEVKRL 

PG29620 MNSSLQFDGLDDFTNEQYLMSLPEEGTNFPKSLSPESYSYTSFLTTTTTDHQEPN

NNHKNNIEIYERPSKQIKTNPWKSIIPINHVSANASSSSSSSSSHLISFANFTSQPTD

SHTRCGDVVISPVVVPKDEIVSCEDHLNQAYKSESYGSLDYKISYSSELGGVGTT

KRSSTRSPLHAQDHVIAERKRRERLTERFIALSAIVPDLKKLDKASVLGDAIKYL

KHLQERVKFLEEQIKKKKSEETVNSSKLFACHDSSSCNENSGGCFNKTLPEIEAR

VSEKNVLIRIHCEKQKGFIPKMLSEIEKHHLTVINSSVLPFGGCTLDITIVAQMDD

EFCSTLNGLVRNLQTALQ 

PG29658 MEFSNSFDGFSENFGFLGIMRGGSSLVLDTERGEIVRALVKPAQKGVKAEKALA

ALRNHSEAERRRRERINAHLATLRSLIPGTNKSSCLDIQMDKASLLAQVINHLKE

MRRSAAEATESILIPMDIDEVRVEQLEDGSDGDSYSIKASLCCEYKHEVLSDLRQ

ALEALHLKTVKAEIATLGSRMINLFVLTGCKEGNIKDTEGSQLLAGSVRQALRSV

LDKFYASEEFSTNATLSNKRRRGISGETEKTLELTNMLSARKWPSLDDAVIHGEE

QLPWITKQVDQTALEFGNQVDEWLKQSSYFDSSP 

PG29796 MGYMRGRARNLFSTEIWRARARELYSIFMRGRAGLNFALLMEYDVVVVEKILV

ETVVLVTGAAAPHITLHLALRRELAVCTVPASRCGASFKAVSRAAAWTLCLRHL

HLPQGILEICLGKTSNDITANRRKNSEEEEEEKKKSEREKKKGRKARELEKGIGET

LDNQKDNYHLLQARIMLGVLELCLHEVFSKLQFGAATRPNSSFFAPQRSLVALF

SRRSALSAPQRRTTVYTVAPQRELAEWFDRDMDMASQDKFEQEKRNEDSLRIP



DISSDWRFSSTNLENTSMGLIPNENPMAPTSSQKLAFCDISVQNNTSSSSTLVFRK

ASLGPPRTGMDGTLVMGWTPPNSMLNGNTLLQTSSRMLPQCLSHFPTGSGFIER

ATRSMSTYSRGGSPMQGPQDVLSGIRLKSIAWEHSQENEMNMIEGSKDVSKSTE

HGTSGGSPLSNERKSKSFLRSHDEAKQGFRDSSNSDEAEFSSGGGQEEPSVLEGK

GQRIAAKGHGSKKRKRIAQDTELDQVRGASNPPEATKDNSEIQQKRDHNPASTT

NRLTGKHQSQASESLKEEYIHVRARRGQATNSHSLAERVRREKISERMKFLQDL

VPGCSKVTGKAVMLDEIINYVQSLQPQVEFLSMKLATVNPRLDFNIEGLLAQDIL

QSQPGPSSALGFHSDMSMSYHPLHASRPGLIQVGLPSLGTSSDALRRTINSHLTA

MNGGYNESTAQVPNVWEDDLNNIVRMGLSSDTPLDSQEAY 

PG30366 MLPSLNGIAWLEGEEDEGISWAARDNSEGDTCKNLGMSAASLTSFESMLETDW

FANNTMNPSQNILTNHHPDFNNGNMLLQTMDSSSSCSPAPAFTLDPPQSHYPFFP

PKSSFSSLFNVPFDNSFDLDCEPNFLTNSNSPVLPNPELSSGSDFPATRFLPIYDNN

DNSIGGVFSPIGYDGFQGSSSGNALFSNRAKILRPLEVLPPVGAQPTLFQKRVALR

QRSGEADKLGNWGNREDLCKKMKRNFSEDDEIDISGSFYYDSDELYSRNVNDN

NNTNDGGIGNKSNANSSVTVEDLKGKKKGLPAKNLMAERRRRKKLNDRLYML

RSVVPKISKMDRASIVGDAIDYLKELLQRINDLHNELEATPPDSLITPTSSFHPLTP

TPPTLPHRVKEELCPSALPSPKNPSARVEVRATEGGRAVNIHMFCARWPGLLLST

LRALDSLGLDIQQAVISCFNGFALDIFRAEQCREGQDVLPEQIKAVLLDSAGFHG

AM 

PG30998 MSSRRSRSGQSSGASRISDDQIADLVSKLQQLIPEIRNRRRSDKVSASKVLQETCN

YIRNLHREVDDLSDRLSELLNSTDSDSAQAAIIRSLLM 

PG30999 MSSRRSRSGQSSGASRISDDQIADLVSKLQQLIPEIRNRRRSDKVSASKVLQETCN

YIRNLHREVDDLSDRLSELLNSTDSDSAQAAIIRSLLM 

PG32606 MSNRRSRSRQSTAGASGISDDQIADLVSKLQQLIPEIRNRRRNSDKVSASKVLQE

TCNYIRNLHREVDDLSDRLSELLDSTDTDSDQAAIIRSLLM 

PG32671 MAMDALSSNELLFNFIIHDTINSSTPLYTCNEDTNFLLENAQKPQEYFAASSVINA

SSSMTTRTSSVEPEPKERLPNLAVQGRKKRRRRPKVCKNKEEAEAQRMTHITVE

RNRRKQMNEHLAVLRSLMPESYVQRGDQASIVGGAIDFVKELEHLLQSLEAQKF

QQLQEGGRGSSMNNGSTTTTTDGTTAELIPNPFAQFFEYPQYSCSHMSNKFICSK



SNGAVADIEVTLIDTHANIRVLSRGRLRQLSRMVSGFQTVYLNILHLNVTTLDPL

VLYSISAKVQ 

PG32830 MKTQTKFQIWKLKDPAIKVLEISEKMLSRVNSVVWMEARKDEEKASWNNNHN

NNNGGLENKEEMSSLSAYKSMVEVSEEDEWYLANNNITFSPNFTEADNNLLLQP

VDSSSSCSPTPASVFSNFDPSQVNYFLPPKPTNSINLNPLSTNPLENSFDLSYETGF

LGNQALNSLFRGNRVLTGFNDLSSHTHMDTSNLTSNPHFSTTQLLQLAGNSGTM

SAGFCSSGFQGFELGNGNSLFLNRSKLLKPLENFASIGAQPTLFQKRAALRKNLA

DSGGNLGLLGNVEGYDGKREVGEVSEKKRKTSYGDDLDNVSFDGLGSNYDSDE

FTENNKVEESGKNGGNSSNANSTVTGGNQKGKKKGLPAKNLMAERRRRKKLN

DRLYMLRSVVPKISKMDRASILGDAIEYLKELLQKISDLHNELESTPPSSSLTPSSS

FYPLTPTPPTLPGRIKEELCPSLLRSPTGQPARVEVRLREGRAVNIHMFCGRKPGL

LLSTMRALDNLGLDIQQAVISCFNGFALDIFRAEQCKEGQDVHPDQIKAILLDSA

GFHGMV 

PG32841 MDIDLLKSAPEDQIEMLMMMQMDKLSDFCGGVDSNDVVSEMPPMEFTPGKSTS

TNKIGHLPQIIDQNSPTFINLPSTISFTGSPPVQEPAELPFLSSSNMGRWRNNGEDQ

FPTQAQKRNSMAAMREMIFRIAAMQPIQNDPESVKPQKRRNVKISKDPQSVAAR

HRRERISERIRILQRLVPGGTKMDTASMLDEAIHYVKFLKNQVQSLERAAVNRP

VAAAGIGFPVPMCSGSFFPMEQATKGYHQSSSAAQNVQQGVPNFR 

PG32851 MEDRVPKVAQNLKWTTVREKYLGFGFFCYFCEGDMNMASPDKIEPEKRDDDS

KNYHAPNNSSDWRFSSSNLTYTSMGLIPTENPIAVCKGDLIESSLCSSASMVDSFC

PNIWDQPTNSQNMGFCDVNVQNNASSSSTLGFRKGSLGPPRNDLERALDMGWT

PPNSMLKGSMLLPTSSRMLPQSLSQFPTDSGFIDRAARFSCFSGGNFGDMVNPFSI

PESMSPYSRVAAPMQGAQEIFAGSRLNSTSGGHSHENEMSMVEGSKDVSMSIEH

GASGQSPLNNEGNSEIFVGSRDEAKQGFHESGNDSGEPEFSSGGGQAEPSILEGT

GGGTSARGHGLKKRKRIGQKDTELDQVRIASNPPEAIKQNSEIQQKGDQNPTSTA

NMPGGKHCKQGSQASDSLKEEYIHVRARRGQATNSHSLAERVRREKISERMKFL

QDLVPGCSKVTGKAVMLDEIINYVQSLQRQVEFLSMKLATVNPRLDFNIEGLLA

KDIIQSRAGPSSALGFHPGMSLPYAPLHPSQPGLIQAGLPGMGTSSDALRRTISSH

LTAMSGGYKEPTSQAPNVWEDELHNIVQMGLNSSISLDGQDLDGSLPPGHMKA



EL 

PG32981 MEYKGHDFLEELLSLRIDDPWELATNNIPKGVNDFYYTNVDTFLENPFPQNYCF

DEFPKFPFDRQTFNCSPEFYTPFGDEALSAPEVTDSSTNKLDTSQMFQEDCSFMSI

VGDLEVEASATCCKMETIQSPEIPIFNMGIWSEKKTTQVKKLNGQGQPSKNLMA

ERRRRKRLNERLSMLRSVVPKISKMDRTSILGDTIDYMKELLERINNLQEEIEVKP

YDLQQLISLKSIFKDVKPNEGDLLRNSPKFDVERRNMDTRIEICCAGKPGLLLSTV

TTLEALGLDIQQCVISCFNDFAMQASCSEEMEQRGIISSADIKQALFRNAGYGGR

CL 

PG33143 MDWYSCNSKKSDFGFGHFGLVEQFWGSLGGNLGSGSMLNSHTLVLDGEKGEL

VKAPGGVEKKDGVLEVKDVAALKSHSEAERRRRERINAHLDTLRGLVPCAGKM

DKATLLAEVICQVKQLKNSATEASRGVLIPMDADEVRVEPLDESSRDGTYFLAS

LCCDYNPELLSDVKKALNALQLNIVKAEISTLGKRVKNVFVFTSGRGNGNAEEQ

QLLLNSVRQALSSIVDKISIFAKNGAEQV 

PG33184 MSIENNMQTTYLLPELIFQEDSHEFVDTNFAAGSAASPEDIFSILEALEGVSSDQL

NSLTPVLDHHDETTSFFGPKLEAAGVNQQQEESTSHATTTTKLATQKSTSSALVD

LEELETELEEEEEAAAKNCSPKTKRRKLSKAAAKGEEELDGQQKISHIAVERNRR

KQMNDNLSVLRSLMPSFYVKRGDQASIVGGVVDYITELQQVLQSLEAKKQRKLI

YNEVLSPRRQQQLVSSPRLTSLPISPRKPPISPRLVVPISSLPTSPTTPQPTSPYMNQ

HQTSLLHYQLPYLSPTNSMLNSSLEPSLSSSSSSSSCSTSNSIDHANELVAHSKSAV

ADVEVKFCGPNVLLKTISPKIPGQVLNIISALEDLSLEILNVSLKTIDELTMLNSFTI

KVTSK 

PG33513 MGGTMWSEEDKAMAAAVLGTRAFDYLISSSVSAECSLMAVGNDENLQNKLSD

LVDCPNFSNFSWNYAIFWQISRSKSGDLVLGWGDGSCRELREGEESEVSQILNLR

FEDEKQQRMRKRVLQKLHALFGGSDEECYAFGLDRVTDTEMFFLVSMYFSFPR

GEGAPGKCFGSGKHVWLSDALKSSTDYCFRSFLAKSAGIQTIVLIPTDVGVVELG

SVRSIPESLDLVQSITSSFSSFLSVSKPKLMAAAPVVSEKEDGNTQFSNLDVVEGP

RITKIFGQNFNSTRSQFREKLAVRKAEERPWDACSNGNRSPFPNARNGLNGSNW

AQFNNVKQGNTVETYSPQTPANNLHELLNGGAREEFRFNNFKTQKPAQMQIDF

TGAMTRPPVICRPASGESEHSDVEVACKDGQMGLADAKRPRKRGRKPANGREE



PLNHVEAERQRREKLNQRFYALRAVVPNISKMDKASLLGDAIAYITELQKKVKD

LESGREKIGSTSREASSNSEYKNQVSNIEVEAAHDEVTVRVTCPLDSHPVSRVIEA

FRETQVTVTESKLTAGNDTVFHTFVIKSEGPEELTKEKLVAAFSREANSLQPLSS

VG 

PG33622 MALARIARSGLRRSGATGNYASQKDMPYEGVSTRKYSLPSVENDKSCGSLSYLS

NIKRADHVSFWSRGINVTPHYQFAHAERVVEESDSEYENQKYPSLEATKPGKKP

RVVVLGIGWVACRFLKGLDTKIYDVVCISQRNHMVFTPLLTSTCVGTLEFRSVA

EPVYCETVGDAGLPHEHYRFKVAYDKLIIATGFEPLTFGIKGVKEHAYFLRERRR

DRINEKMRALQELIPNCNKVDKASMLDEEIEYLKTLQLQVQIMSMGAGLYMPP

MVAGGWKVRQFWSGSDNWDRRSRIGGGMIGVWRERNGGGRGRIMGTRRRMT

LGYCSSNIMHKIKELISVLDQRKDESIECTFKGVAKYFQEVFSELVQHGHRHLVM

MKKKFGKSPNISVPKSRFMDSSVFFAGDSSVKLLMDAIFGNLMFICLLLLGTRVL

PKASVVSLRETVSTTCLTILGIKFSCYVYGRQGTKL 

PG33853 MDNLGWECSPVVTNVESSWSNQQHQIAERFIATDSNCSGFGTGVKIFIPIQRLHKI

IDHEPSDHVDHSNSKTESQMVRHLVPPLDSIKVATTLNILQHQEATRLAANTML

AKSGAGTSWGEALRRPHMMVDPLSGLMADFGMPQDGNKAAAVSTTTASLESL

DCLLSATNSNTDTSVEDDGINSVLFSDHSKNLWNNFGSNNISSGDSGMNNNSSRI

KYHNQYCSRWMNEIDKSVPNSTTKRRNEGDSWNKGGGFQLISENPPQIIKKARL

EKRPSSSNISFKQPSNSSITNACVEEPDSEAIAQMKDMIYRAAALRPVNLGEEAVE

MPKRKNVRISSDPQTVAARQRRERISEKIRVLQRMVPGGNKMDTASMLDEAAN

YLKFLRSQVKALESLGHKLDFVNCPINTPLNPNHPFPNSVIPFNHSIFPMQTTHFS

LPKP 

PG34217 MVLSYYSNRGPLQYHHNQELTQPELLPPELLNFHDNYLLSDTCIDPLFDQKNFFY

SENTLTPPSPPPPPPPPQLFESYPYPKRVKTQEDFYYSDIINYNYDYDVFVPNPPLL

PEFFPELVLPLPEFQASSTILPQVYSCGSISNVEQGTSNVKKASGGSLSAQSIAARH

RRRKITEKTQELGKLIPGGQKMNTAEMFQAASKYIKFLQAQVGILELMGSTDDQ

ENKEALHSPELQALVTSPLVQEKLYSAEKCLVPRKFVETLAEKRQLQSNPQLIKD

IIQLL 

PG34234 MVRTVKSHHVEEEGDDDEFVSRTTDGSFQQGEAKSGDRKANTNRSKHSETEQR



RRSKINERQILRELIPENDQKRDKASFLLEVIQYIQFLQEKVQMYEGTYQGWSSE

PSKLVPWRNSCGPVESFIDQSQLVRNGSAQEGNIAVTPAVLTNAQNSIDSDFSGE

AAYKATDHGAATQTIPLNIPLPTSLFEGVTTQPPQGSFPDAEHLASQSHSPLWHA

RPCTAECAAPSYTANEPVEPKIENGGDISSACSQGLLNALTHALESSGVDLSQTSI

SVQLDIGKLTNTGMTSMPFGTKDHENLSPSNQEISHYGVGSSGEDSDQAHKRLR

TEQS 

PG35448 MDQSDPFESALSSIVSSPANSNPGIPNNGENFVLRELIGRLGGICNSGEISPHSYIG

GNNSTNTSCYNTPLNSPPKLNLSIENQIRGNLKIPGNQLPFSTDPGFAERAAKFSC

FGGKNESKFPPKTEFAGSQMGLQENRDGFLQEGIEVSDKKFHRFSRSSTPEKDSM

EESSVSEQIPGGEIVKKSQSDGNGRKRKSIPRGKGKEIPSAPSAKESMVVAENEES

NSKRSKENEGNGSGKVTGEGNQKQNKDSAKPPEPPKDYIHVRARRGQATDSHS

LAERVRREKISERMKFLQDLVPGCNKVTGKAVMLDEIINYVQSLQQQVEFLSMK

LSTVNPRMDLNMEALLSKDIFQSRVSLPHNIFPADSSAQAFPYAYQSQQGPNLHS

NMPNGTKNPLSMNPLTAAILRNTGMQMPSVDGFHEAAASQVPTFWEDDLQSFV

QMGFGQNQHEILHGSNSTSSHMKVEI 

PG35697 MDPPAIMNRGAFRSGNAAPYNLAEIWPFHFGQNLGEFNDNPNRGDDPMVLDQR

GERKRSQDDDSAAGASTSCAAIDMSDSDSKRLKVSGSRDENLASKAETEANSGK

QAEQSTKPSEPPKQDYIHVRARRGQATDSHSLAERARREKISERMKILQDLVPGC

NKVIGKALVLDEIINYIQSLQRQVEFLSMKLEAVNSRTNPSIEGFPSKDFGQQTFD

MAGLTFGSQAPREFSRGSSPEWLHMQIGGNFERST 

PG36060 MNALPEMLHCMNTATNIAGRTDMSVFERQRARMKWEEDQQQQQQQLSFFSGN

ELNMFSIPAAQAQQFQPLIGNDSGFSGLVNRAVKPDPGMDNGWPDNGKFGVDD

HLGYGYGNIIEDEGIKEKKIKGGAEEGDSKIRTEQNKNCNKRETSNDTSKDNSKI

SEVQKPDYIHVRARRGQATDSHSLAERVRREKISERMKYLQDLVPGCNKITGKA

GMLDEIINYVQSLQRQVEFLSMKLAAVNPRLDFNIDNLFTKEVKTQISQVAIKNN

YIQIFVTNSVFQHQQMFPACTSNFPTIGLSPEMANPAYFQFNPLQQAVTCCGLDL

GVNPPDMALTRTISAPVSIPETFVDSSGFNFNLYYTKYSPLQLGTLIYKTSITRNFN

KEDQQHIHLSYLQSFKVEV 

PG36640 MANNPGDGTADDFLEQILGFPAYAGTDSNLAGNGAAAPMMLKLNSGDGSGQL



SGGAGVGGGFHFPLGLSLEQGKGGFLKMDEASGSGNRFREDVDSRISSSVKTGF

HGQPMHNTLPAMPHPPAIRPRVRARRGQATDPHSIAERLRRERIAERIRALQELV

PNVNKTDRAAMLDEIVDYVKFLRLQVKVLSMSRLGGAGAVAPLVTDIPISSVEV

MDIIKYFNGKAVPSHKCC 

PG37017 MSDAYLQAAAAGGNSRMFPEVLPWTLPPPDFNPVHFPTNPIRDHDPFLLPPPSPS

PYGGLFNRSRSFGYEGPSNSDHLRLLSDTVLGQVVQPCSGPFGVQAELGKLTAQ

EIMDAKALAASKSHSEAERRRRERINNHLAKLRSLLPSTTKTDKASLLAEVIQHL

KELKRQTSIIAESSPVPTEMDELTVDNESDEEGRFVIKASLCCEDRPDLLPDLIKTL

KALRLRTLKAEITTLGGRVKNVLFITGDHDQELNSGDDDDDDDEQQQQQHYSIS

SIQEALKAVMDKTNGDESSSGSVKRQRTNINIL 

PG37191 MEPTSTATEVRSASCNQKTEEVGVESLQFGEEIQTLMSVPPETGSSFTALLELPTN

QAVKLLHSPEKLSGEVWSNGPIEHPKPYHFTPMFPSNTALVDRASKFSVFATTEN

SPEPNSIPLNYVKQEPVESDSRRNSSPGLSDSVVPNNDQKSSKRKEREKKVKGPV

KRSKNTENENSKDREKLPYVHVRARRGQATDSHSLAERARREKINARMKLLQE

LVPGCNKVRCCFKLY 

PG37222 MEKEGNTFPPTWNSTQFGMEIQNSELNSTSEQIPNCFFNPNWENPIDQSDPFESAL

SSIVSSPTTSHPGISGENIVLRELIGRLGSICNSGEISPHSFIGGNGNHSTNTSCYTTP

LNSPPKLNLSMMDHQIRGMGNQLPFSTDPGFAERAAKFSCFGGINGQTGENESE

FPHKLSRVSSCQSFKVAGSQVGFQENKEGFLQEGIQASDKKFSRFSRSSTPEKAK

LGDSMEESSVSEQIPGGEIGIKCKSDANANANAKKRKSIPRGKAKEIPSAPCSKDA

KAAAENEESDTKRSKSNEGNSNGKDEAKENGIQKQRKDNSKPIEPPKDYIHVRA

RRGQATDSHSLAERVRREKISERMKFLQDLVPDCNKVTGKAVMLDEIINYVQSL

QRQVEFLSMKLSTVNPRMDFNVEALLSKDIFQSRGTLPHNIYAVDTSAQAFPYT

YQSQQGSNIHNNIPNGTETPFPMNSLNAAIRRNTVLQLPSVDGFNEAAASQVSAF

WEDDLQSVVQMGFGQNQPESFHGSNAATNMKVEL 

PG37235 MEEFGGSSSSSCSPVSLSKELMSTLQQRLQYIVESQPHCWSYVIFWQTSNDDSDN

GRRLVLSWGDGHFRGPTKHILPIDQINHTIDGSIDGDFMDAEWFYVMSLTRIFRA

GDGSAAGKASSSGAHIWLCGTDQLRFSECERAKEAQVHGFHTFVCFPTCSGVLE

MGSNIIISENWSLVQQVKSLFGSDLSGLVPKQPNPSNVGSCSYLDMEIPEFDVYD



DRLVAVGPSTPHVEKKNAGNKRGRKPIAGQDMPVNHVEAERQRREKLNNRFYE

LRAAVPTVSRMDKASVLADAVSYINELKLKVDELESQLLEFRVLKKSESGGADT

VENPNSSTTTTTTRTSADEKMPESKGLTLEVEVKKVGSEAMNIRIQSDNADYPGE

KLMKAIRELELHVHHASMSNVNGSIMLQDVVIMVPEEEADGDGVLRSEDELRS

ALLRAMNR 

PG37305 MDPNPNIGFWIFAIRQIYLRKLVGFGVPGDVGNFRASNRTNTEASSKTSRLSSYM

TFSSGPSSCSSVMPPITENGNDNVGTSSQQNGHLGCGQNGEQPSGGYLPNSPNDS

TSNNLKRNGDSEVKMFSNLNGFDSQNGDSKHYSSGLVHQLSSPSTSVEMATIEN

FRPFQQGSTPCKIRAKRGFATHPRSIAERVRRTRISERMKKLQDLFPNMDKQANT

ADMLDLAVESIKDIQKEVQTLNEIRAKCTCSSKRIQTSPTARPALCKDY 

PG37445 MEKEGNTFPPTWNSTLFGMEIQNSELNSTSEQIPNCFFNPNWENPIDQSDPFESAL

SSIVSSPTTSHPGISGENIVLRELIGRLGSICNSGEISPHSFIGGNGNHSTNTSCYTTP

LNSPPKLNLSMMDHQIRGMGNQLPFSTDPGFAERAAKFSCFGGINGQTGENESE

FPHKLSRVSSCQSFKVAGSQVGFQENKEGFLQEGIQASDKKFSRFSRSSTPEKAK

LGDSMEESSVSEQIPGGEIGIKGKSDANANAKKRKSIPRGKAKEIPSAPCSKDAK

AAAENEESDTKRSKSNEGNSNGKDEAKENGIQKQRKDNSKPIEPPKDYIHVRAR

RGQATDSHSLAERVRREKISERMKFLQDLVPGCNKVTGKAVMLDEIINYVQSLQ

RQVEFLSMKLSTVNPRMDFNVEALLLKDIFQSRGTLPHNIYAVDTSTQAFPYTY

QSQQGSNIHNNIPNGTETPFPMNSLNAAIRRNTVLQLHSVDGFNEAAASQVSAF

WEDDLQSVVQMGFGQNLPESFHETKPKKKRMKKKHQKPRLAAVCDVVTWLR

NQKTFCKIPSGLEN 

PG37838 MKSVKGHQEEEEEDYEDFGSKKDATTSTNSKDGKNSDKANATRSKHSVTEQRR

RSKINERFQILRELIPNSDQKRDTASFLLEVIEYIQYLQEKVQKYEGSYQGWSSEP

TKLMPWRNSHWRVQSFVGNPQAVKNDSGPGSTFSGRFDENNVTIIPTMHTNPEN

PVESDLSRDASCKPMDQQPELANKGMVMPMPLQASMAVPVQSDGVFSLPLRRP

VSDAQSTECPITGDVLNQQDDLTIEGGTISISSVYSQGLLNTLTQALEGAGVDLSQ

ATISVQVDLGKRANRGLNSGITLAKDHVDPSDSQPVGHFSEADNGEDTDQVQK

RRKI 

PG37858 MLRAEAEIMELLWQNGEVVTHSQTQRSLKKSHLAVGGASAEQREIRSEEETAA



NHQLFVQEDEMASWLQYPLDDSSFDRDFYADLLGPAAPSAPVATAVPQQPPQA

VTLPPIPPQRLVEPSMESPQPQQRYQNFSHFSRLKGRIESGPSSSNKAGKVSTVED

SNETLLKTGLESRVLWGADNTPLVSGGNIGYSIPAAAANTSPVACELTVSSSPGG

SGASAASAEPTHKLTGATATATEDRKRKAIEIDDGESQSEVRTTPHYKYVFAVF

HVHHSSPSMERGASPSFIQSDTSSGGMLEKKDVESESAHAKKHVRGSTSAKRSR

AAEVHNLSERRRRDRINEKMKALQELIPRCNKSDKASMLDEAIEYLKSLQMQVQ

VYLLTGICQLFIPLVSFALQIVLLILSAIISV 

PG37971 MTDYRVPTAAMNLWSTTTTDDNTSMMDAFMSADLTSFWPSPTPPPPPPQSSSTS

TSTAAAAVFNQESLQHRLQSLIEGAKESWTYAIFWQWQSVSGDIDYSSSQSSLLG

WGDGYYKGEDKEKQLKRKPTSAAEQAHRRKVLRELNSLISGSQSFPDDAVDEE

VTDTEWFFLVSMTQSFVKGAGLPGQAFFNSSPVWVTRAERLLSTPCERARQAQT

FGLQTMVCIPSNNGVVELGSTELIYQSSDLMNKVRILFNFNSIDSGYWPVXWSVP

SEPNESDPSALWLTDPSPLPNEEIKEIPMNSAKPPQIGFENHSFSTLTENPSTSSVIN

VQNQHSKQSQQQNGNITRELNFSGFGFDGISSNVRNGNSNSHVCKPESGEKLNF

GESKRSCSGNGTLFAGHSQFVGIVEDSKKKRSSSSRGSYHEEGGILSFSSGMILPS

SGIVKSSGGGGDSDHSDLEPSVVKEAIVSQVVDPERKPRKRGRKPANGREEPLN

HVEAERQRREKLNQKFYALRVVVPNVSKMDKASLLGDAIVFINELKAKLQTSDS

EKDELRSQLESLKKELASKESRYSSQKAADKDLKISNDHGNRFINLDIDVKIIGW

DAMIRIQCSKKNHPAARLMTALEEMDLEVSHASISVVNDLMIQQATVKMGSRF

YTQEQLRVALAAKVSETR 

PG38201 MIVNPEMFEEGSSCFDSTPMQYQTLAEDGLSLNIVPNCNPNFPMEEQVLSYSQQ

DAAAAAAASMELELQHQMGLMIENCYNPNNNIDQTHLMQDPNHQANWENHQ

EMNYGHYSQIQDVHNDSNSHHQSFINSTETPYPQTPDLLNLFHLPRCSSSLLPDST

ISFTNLPGPDTGSNSSVLYDPMFHLNLPPPPPMFREMFQSFPNGYNLPPTQTGSLF

DGMEERENSGEFDTGVLEFSRDMKCFAKGRGCKNTKHFASEKQRRVHLNDKY

AALKKLVPNPSKPDRASTVGDAIDYIKELQRTVNEFQVLVEKKRYSRERLIRRHK

TEDDSVLEVETTNVKPRGDPEQQAYYGSSLRSSWLQRKSKNTEVDVRIIEDEVTI

KLVQKKRINCLLFVSKVLDELQLDLQHVAGGLVGDFYSFLFNTKINEGSSVYAS

AIASKLIDVVDRQYVASQPANGYMYDASYGWINCTFPSTSSY 



PG38302 MSLVSLGSFCMYPAGEFGSICSNLMLFGHLYLPILEYLKRVSEIAPFRGFVGLLGF

GSKLQVQKLTMGTEDNGDMRFQHRDGDGTMNRNPLSEKVAEMGMSSGSIFKG

SNGAESYFGSGWDPLVSLSQSENFGAHNGFSNPAYPVVMENQVMSTTSHLVHY

QSDSGGLGEMVPKLSCFGSGSFSEMVNSFGLSECGQMSYSQNKEGGTGKALLIG

TDSQEECRNSEGKVSPNGKKKRRTSESRSPFNPNKNTEVEQQEDPSGDSLEQDD

KKQKIEQNVNANLRGKQTSKQAKENSDSGDAVKDNYIHVRAKRGQATNSHSL

AERVRRERISERMRLLQELVPGCNKITGKAVMLDEIINYVQSLQQQVEFLSMKL

ATVNPELNIDIDQILSKDNAEVEQQEDPSGDSLEQDDKKQKIEQNVNANLRGKQ

TSKQAKENSDSGDAVKDNYIHVRAKRGQATNSHSLAERVRRERISERMRLLQEL

VPGCNKITGKAVMLDEIINYVQSLQQQVEFLSMKLATVNPELNIDIDQILSKDILN

SRGNNATILGFPGLRPGHPFPQGSLPGIPSTTPPFHSMPQKEKLRLRLAKMIVSIDV

VE 

PG38503 MEDFGGSSSSSSSPVSLSQEHVPTLQQRLQYIVESQPHCWSYVIYWQTSKDPDNG

ILLLSWGDGHFRGPTKHSTLPKDQINHTIDGSIDGDVMDAEWFYVMSLTRIFRAG

DGSAPGKALSSGAHIWVCGTDQLHVVECERAKEAQLHGFQTFVCIPTCSGVLEM

SSDITISENWSLVQQAKCLFGSDLIGLIPKQPNPSNVGSCSYLDMEIPDFNLHDQF

VAVGSVTPQVEKKNPAKKRGRKPILGQDMTVNHVEAERQRREKLNSRFYALRA

AVPNVSRMDKASVLADAVSYINELKAKVDELESQLLEFRASKKSGKAESAGTD

TVENPNSSTTTYVDQKMAESTPLVDVEVKMVGSDAMNIRIQSDNSDYPCAKLM

KAIRELELHVHHASMSNVNELIMLQDVVIRVPAADGGLRSEEGLRSALLRAMEH 

PG38504 MEDFGGSSSSSSSPVSLSQEHVPTLQQRLQYIVESQPHCWSYVIYWQTSKDPDNG

ILLLSWGDGHFRGPTKHSTLPKDQINHTIDGSIDGDVMDAEWFYVMSLTRIFRAG

DGSAPGKALSSGAHIWVCGTDQLHVVECERAKEAQLHGFQTFVCIPTCSGVLEM

SSDITISENWSLVQQAKCLFGSDLIGLIPKQPNPSNVGSCSYLDMEIPDFNLHDQF

VAVGSVTPQVEKKNPAKKRGRKPILGQDMTVNHVEAERQRREKLNSRFYALRA

AVPNVSRMDKASVLADAVSYINELKAKVDELESQLLEFRASKKSGKAESAGTD

TVENPNSSTTTYVDQKMAESTPLVDVEVKMVGSDAMNIRIQSDNSDYPCAKLM

KAIRELELHVHHASMSNVNELIMLQDVVIRVPAADGGLRSEEGLRSALLRAMEH 

PG38698 MAVKKMNHNASERDRRKKINSLFSTLGSLLPASDQTKKKLSIPNTVSRVLKYIPE



LQKQVERLVGKKEELSSKISKQGQQLIHLQQQRIPNSLYTVSASLMMGGDVMIQI

SDAVPTTTTRIDFINP 

PG39433 MDQFNNNAFGQSTEAPIQSVPELNQRPNSTRLHSDSRLEAGPKECDVARKVQKA

DREKLRRDRLNEQFMELGNTLDPDRPKNNKASILGDTIQVLKDLTAQVNRLKAE

YASLTEESRELTQEKNDLKEEKASFKSDIDNLNLQYQQRYRAMFPWGGMDHSV

VMHPPSYPYPVPMPIPPGPIPMHPSLQPCPFFGNQNPALVPNPCSTFVPYLTPNTII

ERQSAHYVSPVVPPSSRSRVSSKQDSRNRSSNQGESKTDKYEDSNDVATELELK

TPGSTADQDSSLGKRKSKKSPRKESSLSAGNSSSRCSSSHTVQGSSSDSVVVGGM

RAEDTERGQI 

PG39516 MQPENRPESSDFHKFMISGNDDFGSYGIPAMTGSGGGIIMKDDLVAVEDNTAVA

RALKASNNHKEAEKRRRQRINSHLDSLRTLLPCNSKVATNTDKATLLAKVVQRL

KELKQQSSDIMQLQSFPSESDDIIVVSSNDDQTLFIKASFCCEDRSDLIPDLVETLK

SLRLSPLRAEMVTFGGRIRNVLIVSGDKHQSDEVVEFLREALRSLVQRSSSDSRL

KRQRRII 

PG39699 MEKEYFFNAEFPPQLHFHPSLSALEMPNGFHNPNFDKLMEQYSQFESALSSMVT

SPAASNSAADTFAIRELKGKLGTIFNTGEISPEFLQGASYIGGGDNSPNSSCYNTPT

DSPPQLHLPIMSHFVKENLPNLGNPIPTNSALPALSADPGFAERAAKFSCFGSRSF

NGRTSQIGLNNAEFQYRSSSLLMGNGKLPRVSSSFSLKEAGSPMGIQVNKNSVQT

QMEMRSGNGSASASGRKFSNLSGSAANSNEASSVSEQNPSGENSLGTPKELNYR

KRKGVSRGKAKEAALSQSANAKKEAEGDDNLNVKRSKMTGGGGSVKTEEETK

IGAEEDQKQANNDQKTPEPPTDYIHVRARRGQATDSHSLAERVRREKISERMKL

LQDLVPGCNKVTGKAVMLDEIINYVESLQRQVEFLSMKLATVNPRIDSRLLSKDI

IFQPNGTFPNQMWQVNFSSASAYYGHQAQGQQIPQVHKSVEHATLCRNLGMHL

DGFGEGLSQFPAFSEDEHCSNGFW 

PG39922 MVTSPAPSNSATDAFAIRELIGKLGTICNAGEIAPELMPRTTYNNSPNTSSCYNTP

LGSPPKLQVPIMNHLVKENLPNLGNPMPMNSALPALSTDPGFADRAAKFSCFGS

RSFKGRTSPIGMNNTEFQYRSSGLLMGNGNLTRVASSPSLKAAGSPMGIQQNKN

SVQTQMEMRSSNGTVSASDRKFSNLSGSVANSTEESSVSGQNPSGENGLRTPNE

LSSRKRKVVSRGKAKETAVKEGEGDDDSSVKRSKMTGCSGNNNGGVKTEEETN



RGASDEDQKQANNNQKPPEPPKDYIHVRARRGQATDSHSLAERVRREKIGERM

KLLQDLVPGCNKVTGKALMLDEIINYVQSLQRQVEFLSMKLATVNPRLDVNMD

SLLSKDTFQSNGTMPHQIYPVDATASASAYYGNQGLRNPQVHKSVEPLDATLCR

NLCMPLDGFGEGLPQFPAFSEEDDLQSIVQMGFVDKRLCESVKHAVSMKLSIVG

NFQVNCHYLNPEFHAL 

PG40693 MDDLVVSSSSSSSLVSLSQESHPPTTLQQRLEHILGSQPAADSWCYAIFWQTSTD

HNGRLLLSWGDGHFQGTKTPPPKHPPTNAKLERKKAIRGLFHALLNDNPDTECS

IDTDDEDGDVTDAEWFYVTSLARTFPGGEYSEAFSSGTCVWLDGVDQLQLAKC

ERVREAQIHGIQTFVCIPTCYGVLEMGSNIALKQNWSLVQQANTLFGSDVSGFIP

EKEPNTSNNNINVINNNGFLDGSNFFADIGVKVGTGSQEEESINLEAAKQEESEHS

VSVFHEFVTAGGAQASVEKRAPKKRGRKPWRDMAMNHVEAERQRREKLNNRF

YALRSVVPNVSRMDKASLLADAVSYINNLKAKVEELESQVQRESKKARIVVVE

AAGDTTIDNNSSTTTCINDIPNSNNPVLEVEVKMVGPDALIRVQSQNCNYPGAKL

MEALRELELQLHHASMSRVAELMVQDVVIRVSDGLRTEDALKAALLRALDH 

PG40733 MDMSHARCFPELELQGMDDCNNFFHLLQNDCTTNTNTTTTTTKTQQLVTASTG

NYQHQRPLFCEGSFIKTDSQQLYSSSGEWVMKPKKEEVVLYNDDQLFLSFPSFN

WNTPAGRHITSTKSRAPHHTTKDHIMVERRRREKIRQRLIALSAILPGLKKMDKA

SVLENATKYLKQLEERVKALEQQIKKKKSFESVVVVKKSQICNDDDDDNNSHD

HELSAGDHDQGLPEIEARISDKSVLIKIHCQKQTSFLQKLLAQVEKLHLTILNISSL

PFGNYAMDITISAQMDAEFCLSQKDLIRVLVRSAFVQTMEHECITNFMTMFVYK

NYNSEIIIIIP 

PG40819 MELEAIVFQERLGYSCSNKNLYNLSGGDWSSHHDLDLKETQEKLGSLDIVENQA

ENCLYNSPFSHEELPHLEQWICHSGIEPEMVNPQEFQPSETSTVMNGKCKRRRSK

SKKKMEDIENQRMQHIAVERNRRKLMNEYLSVLRSLMPDSYVQKVDQASIVGG

AINYVKELEQQLQYLSGQSPLNQDFLSDHTGSSSTFAEFFAFPQYAISSSKRDNST

AILEDSMADIEVIMVESHANIKIRSQKRPKQLLKLVKGLESLRLTILHLNVTTSDQ

IVLYSLSVKVEADCKLYSIEEIATAVNQMLARI 

PG40879 MEELLASSSSSSSLVSLTEQYPPPLPLPLSSTTLQHRLQYLVETQPADHSWSYAIF

WQASSNDQLVLSWGDGHLRGTTKNTPVPLKESSKKPVRGLFLHALLNDNPDASI



VDSDVTDAQWFYVSSMARTFPGNSSFGGVPWKAFSSGAHIWLSGPDQLGSFEC

ERAQEAQIHGIKTLVCIPTSSGVVEMGSTVPLKENWNLVQQAKSLFESDLAGLIH

KNYVDDPSNNNMNGFEFDRSICFSDINGLFTSLQDQEDSINLLDAKLLDSEHSDS

EFQFAAASAAGGGAASTEKRAPKKRGRKPCPGRDTPANHVEAERQRREKLNNR

FYALRSVVPNVSRMDKASLLADAVSYINDLKIKVEELESQLQKESKKLKVEAAA

AAAGAASTDTADNNNSTTTSVDQATPNGNTTTSVPLDIEVKMVGPDAMIRVQS

ENSNHPGAKLMEALRELELQVHHASMSSVKELMLQDVVIRVPDALRTEDALKA

ALLKVLDH 

PG40902 MDIDFFKSAPEDQIEMLMMMQMDKLPDFFGAYNNHVVSEVPAMEYSNTQGSG

SSTNTDTNNNSNNIGGLPQVVESSSTFMHQPSTCISFTGSQSVEESAELSFLTSSSN

PGRWRNGGEINIPSQAQKRSSMAAMREMIFRIAAMQPIHIDPETVKPPKRRNVKI

SKDPQSVAARHRRERISERIRILQRLVPGGTKMDTASMLDEAIHYVKFLKNQVQS

LERSAVNRHATTAAGIGFPVPMSSGSFIPMQQAIKGYQLSSAQNVQHYLDA 

PG40922 MARYVNSTKRIRVTAMANNPGDGPVDDFLEQILGFPAYAGAEPNLTGNEAAAA

APMMLQLNSGDGSGHLGGGSGAGGGFHFPLGLSLEHGKGGEFLKMDEVASGS

GKRFREDVDSRVSSPANMGFHGQPMHNTLPAIPHPPTIRPRVRARRGLATDPHSI

AERLRRERIAERIRALQELVPSVSKTDRAAMLDEIVDYVKFLRLQVKVLSMSRL

GGAGAVAPLVTDIPISPVEKEGSEGGRNQPAWEKWSNDGTERHVAKLMEENVG

AAMQFLQSKALCIMPISLASAIYHTQTSDTTTLVNPETKF 

PG41655 MNPLYDQYELKSSYSHESYSAYPTSNPQSLPLDNMMSNIGIERFKTEYDSSFYSK

QMISTSNASTSNSTNFIAFGYPNSVPPLEQHQFYASLNLPKKSKDELVPQEIFNFS

HKMQSQLSYNKNYASEFDEEIKRIDSSINRSPLQAQDHVIAERLRREKLNKLFIAL

SAHIPGLKKLDKASILKDAVEYIKQLQEREKVLEEEACKQSEEPIVTKKKTLMLS

EDGDDTHSSQLPPLSDIKARVLGQNVLIRIHCQRPKGSSIVLKFLDELEKLHLTIIN

CCVIPFDNSLDITITAQIDAKFCITTNYELVEEVRSAFSKLV 

PG41742 MEYLGWECSPNESSWWSNQQCEIGDLSESNCCGYKTEDDILNPIQQLLIHKRTSV

GDDYPINSEKLVNQMVQHLAVPPILDSIIVASTINYSRQHEQRQLEAIRLASANN

MMPVSESGAACTSWESEADLCNSNSPNSVKMMPDFGIMPQDMIKAAAVFSTFT

TTASMDSLDCLLSATNSNTDNTISAHQDDGINSILFSQSHCKNSVLSGDSGKGDD



HKHLYHEIRPNSSSNKRSNNNIDQCQFFQGGEYCSNKGGGFQLISGNDHPPEAKK

ARLLENKLPSSSNINFQQPSNCNLSANYVDDQEQDSEAIAQMKEMIYRAAAFRP

VNLGEEEVVEKPRRKNVKVSSDPQTVAARQRRERIGEKIRVLQRLVPGGTKMDT

ASMLDEAASYLKFLRSQVKALETLGHGHNNKLDSFVNSSPFPFNHSFPMQTPHF

SLPKP 

PG41771 MGTEDNGDMRFQHRDGDDMLNCPPSVMNTNPLSDKVVGMAMSSDSMFKASN

GAVPYFSSGWDPLVSLSQSENFGPHSGFSNAAYPVVPENQVISSTSHLAHYQPDS

GLGEMMPKLSCFGSGSFSEMVNSFGLAECGRMNYSQNKEGGTGKALITGTHSE

EESQNSEDKSSPNGKKKRRASESHPPFNSNKNAEVPQQHDPSGDNLEQDEKKHK

IEQNINANLRGKQTSKQTKENSDSGDAAKDNYIHVRAKRGQATNSHSLAERVRR

ERISERMRLLQELVPGCNKITGKAVMLDEIINYVQSLQQQVEFLSMKLATVNPEL

NVDIERILSKNVLNLQSCNAAVLGFPGLSPTHPFPQGSLPGIPTTTQPFHTIPQSIW

DNNELHDLLQMGFESNNNLGPIDGKTETLIIKSMCEALRGIPIIKFAIELWKLLFSY

SSFLQRQAPIYILIKKMWNSAKN 

 

Table S2 Gene and protein features of 169 PGbHLHs. 

bHLH No Gene length cDNA length Protein length Mw pI Exon No. 

PG00183 3069 1499 490 55802.87  5.63  5 

PG00883 611 289 96 10808.07  9.17  2 

PG00933 1472 1472 490 53916.34  5.41  1 

PG01029 7993 1143 285 31332.03  4.99  6 

PG01277 3726 1163 388 41482.21  6.49  4 

PG01478 4574 2073 526 57404.12  5.79  5 

PG01763 4616 1093 289 31576.69  5.29  9 

PG01888 4001 759 254 28200.21  5.16  6 

PG02200 3477 2259 404 43983.83  6.19  6 

PG02335 1274 1274 424 46838.49  7.81  1 

PG02475 4487 756 253 28214.27  6.15  6 

PG02883 2974 2291 517 56364.97  7.11  9 



PG02930 3450 1635 260 28570.65  8.46  2 

PG03153 4190 900 301 32655.55  5.92  6 

PG03239 4159 852 285 30990.61  5.70  6 

PG03489 4764 835 279 31581.47  7.20  5 

PG04363 3019 1164 388 43208.12  5.61  3 

PG04535 1241 974 325 36354.88  5.11  4 

PG04685 5466 2014 462 48348.80  6.38  8 

PG04790 3617 1249 266 29676.94  5.16  5 

PG05026 1313 1313 437 48425.70  5.49  1 

PG05306 2384 1423 337 37803.11  6.34  6 

PG05437 1768 1124 375 41951.70  5.54  4 

PG05942 2326 1228 425 47002.23  8.34  5 

PG06292 2078 1026 342 38711.22  5.95  3 

PG06381 8074 1849 388 43098.08  6.88  12 

PG06438 2077 1522 507 55445.27  5.48  2 

PG06642 3656 1383 443 48608.18  5.56  10 

PG06701 6585 2538 724 81905.76  5.13  8 

PG06793 5109 2705 751 81580.00  6.35  10 

PG07133 4663 2280 652 73922.18  5.31  8 

PG07157 4592 1389 464 50170.78  6.49  6 

PG07173 1632 1011 337 38000.11  8.51  3 

PG07174 1582 1035 345 39603.26  6.61  3 

PG07175 2240 1479 374 42018.39  5.88  5 

PG07247 1855 1285 410 47276.98  5.70  3 

PG07364 1316 1316 438 48334.37  5.35  1 

PG07462 2397 893 298 33526.50  8.55  4 

PG07481 1811 1811 603 66674.64  5.75  1 

PG07666 3698 1323 430 48633.53  5.53  3 

PG07762 2469 1209 404 43980.71  5.73  6 



PG08342 1802 1802 600 66595.79  6.43  1 

PG08366 2778 1583 565 63938.11  5.14  7 

PG08551 7542 1285 432 49007.90  5.89  14 

PG08659 3014 2213 512 56362.82  6.63  9 

PG09058 5573 1796 599 65397.08  5.89  4 

PG09196 7068 1346 397 44259.22  5.28  6 

PG09666 1490 1490 496 55255.41  6.69  1 

PG10212 11768 2186 328 36533.80  6.34  12 

PG10233 2006 937 312 35471.53  8.34  2 

PG10428 4788 1005 347 38602.34  5.72  6 

PG11005 2751 869 254 28136.99  6.67  6 

PG11234 7687 870 291 30916.85  5.73  6 

PG11323 1346 682 227 25464.58  7.69  2 

PG11934 2366 1364 324 36898.94  6.04  3 

PG11966 1004 680 227 25518.63  8.39  4 

PG11971 5006 2206 506 55359.93  5.99  9 

PG12035 1233 737 246 28012.97  6.36  4 

PG12278 1493 1493 497 55224.39  6.52  1 

PG12599 4797 2857 600 65072.57  5.61  9 

PG12618 3304 1877 525 59320.20  6.91  9 

PG13088 1502 1502 500 55885.02  6.50  1 

PG13708 1497 1085 362 40063.18  5.32  4 

PG14023 5356 2259 506 55299.80  5.85  9 

PG14197 1532 717 239 27119.37  6.01  3 

PG14512 665 289 96 10846.05  6.56  2 

PG14815 1292 1292 430 47429.70  5.64  1 

PG15082 3076 1205 403 44242.12  7.06  7 

PG15345 950 283 94 10570.84  9.09  2 

PG15509 4719 2259 495 54370.99  5.36  4 



PG16018 2006 937 312 35455.53  8.54  2 

PG16210 1444 826 276 31506.16  5.46  5 

PG16376 3613 1526 509 55685.26  5.14  4 

PG16383 812 812 270 29967.94  7.89  1 

PG16916 1514 1081 360 38636.59  6.03  2 

PG17327 1316 1316 438 48426.40  8.45  1 

PG17916 1880 904 301 32933.34  6.19  2 

PG18500 1315 956 319 35837.33  5.62  4 

PG18520 1566 915 309 34811.68  9.15  3 

PG18523 1955 1955 651 71652.88  5.91  1 

PG18773 3362 1173 266 29720.08  5.02  5 

PG18879 563 563 187 21595.00  6.75  1 

PG18931 1260 1053 351 39608.70  5.16  3 

PG19462 3117 1882 627 69680.32  6.29  2 

PG19765 1803 1068 356 39180.47  5.15  3 

PG20047 2722 864 254 28116.90  7.06  6 

PG20127 2205 939 313 35722.36  5.39  3 

PG20810 2718 1117 321 36138.86  5.12  4 

PG21026 1346 1346 448 49772.20  5.77  1 

PG21048 2982 915 305 33518.77  5.62  3 

PG21441 4267 1522 285 30978.08  5.52  7 

PG21758 3209 986 329 35546.44  7.57  4 

PG22215 2552 1433 479 53762.51  5.73  7 

PG22741 999 588 197 22055.33  5.28  6 

PG22897 3297 657 219 24892.65  9.15  3 

PG23736 4112 762 255 28456.51  5.54  6 

PG23826 3088 1114 338 38135.40  7.03  6 

PG24302 1900 1357 452 49977.66  5.74  2 

PG24323 1726 837 280 31275.08  6.61  6 



PG25084 3372 1417 335 37440.72  6.61  6 

PG25232 2362 1218 407 44562.41  5.52  6 

PG25335 3515 1967 448 49588.56  6.44  10 

PG25345 5536 1556 521 58280.24  9.76  10 

PG25389 3247 1111 319 35969.73  5.47  4 

PG25512 3127 2035 451 49940.16  6.19  6 

PG25659 2012 2012 670 73916.62  5.86  1 

PG25699 3541 1526 509 55737.34  5.19  4 

PG26053 4995 1780 594 66820.21  7.03  5 

PG26263 6951 2778 929 104842.95  8.93  12 

PG26507 1695 1109 370 41129.97  7.67  4 

PG26994 652 463 154 17343.50  6.31  2 

PG27139 674 674 224 25265.22  9.18  1 

PG27219 6240 1394 332 36365.79  5.06  8 

PG27746 1297 774 258 29429.86  8.89  3 

PG27847 612 289 96 10838.09  9.17  2 

PG27901 1167 721 240 26701.07  8.44  2 

PG28173 3570 1526 435 48585.57  5.70  3 

PG28660 1812 904 301 32983.26  5.85  2 

PG29408 2979 1469 491 54841.11  4.81  7 

PG29620 1430 1056 352 39351.18  6.36  3 

PG29658 3497 922 308 34279.80  5.67  5 

PG29796 20274 2227 747 82897.45  8.97  17 

PG30366 4132 2034 495 54541.12  5.15  4 

PG30998 1177 283 94 10560.80  9.09  2 

PG30999 1183 283 94 10560.80  9.09  2 

PG32606 777 289 96 10846.05  6.56  2 

PG32671 1502 852 284 31920.18  8.63  3 

PG32830 4467 2062 551 60685.13  6.50  5 



PG32841 1039 790 263 29309.51  8.90  2 

PG32851 4795 2829 600 64988.51  5.69  11 

PG32981 1290 998 333 38108.36  4.82  4 

PG33143 3474 1231 242 26295.97  6.45  3 

PG33184 1746 1180 398 43645.18  5.33  2 

PG33513 1796 1796 598 66307.42  6.06  1 

PG33622 5467 1525 467 52808.29  9.58  10 

PG33853 1322 1322 440 48735.80  7.71  1 

PG34217 1369 850 283 32166.62  5.34  2 

PG34234 6288 1383 332 36327.73  5.06  8 

PG35448 2902 1822 465 50902.75  6.82  8 

PG35697 4534 756 253 28024.07  5.90  6 

PG36060 4409 1197 400 45241.04  6.41  6 

PG36640 7402 697 233 24791.28  8.95  5 

PG37017 2118 925 308 34032.15  5.26  2 

PG37191 895 702 234 26237.53  9.11  3 

PG37222 3243 2280 531 58262.62  6.02  8 

PG37235 1328 1328 442 49024.07  5.23  1 

PG37305 2808 1221 268 29454.89  9.37  8 

PG37445 4452 1979 560 61870.21  8.55  9 

PG37838 7354 1284 329 36445.25  5.14  7 

PG37858 3775 1132 411 44757.30  6.09  5 

PG37971 2021 2021 673 74435.28  5.95  1 

PG38201 2876 1424 475 53925.21  5.19  4 

PG38302 7141 1850 598 66133.43  6.32  14 

PG38503 1301 1301 433 47791.97  5.56  1 

PG38504 1301 1301 433 47791.97  5.56  1 

PG38698 512 379 126 14162.51  10.16  2 

PG39433 4662 1405 337 37460.57  7.67  6 



PG39516 1447 682 227 25446.89  8.44  2 

PG39699 2868 2281 514 56054.37  6.88  7 

PG39922 3897 1498 501 54326.05  8.60  8 

PG40693 1454 1454 484 53464.81  5.24  1 

PG40733 2544 1010 337 38736.24  6.89  4 

PG40819 2394 921 307 35035.73  5.66  3 

PG40879 1484 1484 494 53870.32  5.32  1 

PG40902 812 812 270 29945.83  7.90  1 

PG40922 8207 916 307 32985.48  7.15  8 

PG41655 1607 963 321 36685.69  5.96  3 

PG41742 1322 1322 440 48885.49  5.57  1 

PG41771 3591 2007 459 50744.02  6.25  9 

 

Table S3 Pfam results of 169 PGbHLHs. 

 

Alignment 

start 

Alignment 

end 

hmm acc hmm name Type Bit score E-value 

PG00183 259 309 PF00010.24 HLH Domain 48.4 6.20E-13 

PG00883 22 64 PF00010.24 HLH Domain 30.2 3.00E-07 

PG00933 312 357 PF00010.24 HLH Domain 39.9 2.70E-10 

PG00933 27 208 PF14215.4 bHLH-MYC_N Family 138.4 2.50E-40 

PG01029 14 48 PF00010.24 HLH Domain 22 0.0001 

PG01277 206 248 PF00010.24 HLH Domain 39.9 2.70E-10 

PG01478 341 384 PF00010.24 HLH Domain 36.8 2.50E-09 

PG01763 134 178 PF00010.24 HLH Domain 30 3.40E-07 

PG01888 137 184 PF00010.24 HLH Domain 30.2 3.00E-07 

PG02200 338 383 PF00010.24 HLH Domain 38 1.10E-09 

PG02335 241 286 PF00010.24 HLH Domain 40.2 2.10E-10 

PG02475 136 183 PF00010.24 HLH Domain 33.3 3.20E-08 

PG02883 364 411 PF00010.24 HLH Domain 26.3 4.70E-06 



PG02930 75 121 PF00010.24 HLH Domain 36.1 4.20E-09 

PG03153 190 230 PF00010.24 HLH Domain 23.9 2.80E-05 

PG03239 176 215 PF00010.24 HLH Domain 23.1 4.70E-05 

PG03489 118 157 PF00010.24 HLH Domain 26.2 5.10E-06 

PG04363 242 288 PF00010.24 HLH Domain 41.1 1.20E-10 

PG04363 48 156 PF14215.4 bHLH-MYC_N Family 89.9 1.90E-25 

PG04535 147 190 PF00010.24 HLH Domain 33.2 3.50E-08 

PG04685 261 306 PF00010.24 HLH Domain 37.4 1.70E-09 

PG04790 125 170 PF00010.24 HLH Domain 49.8 2.20E-13 

PG05026 253 298 PF00010.24 HLH Domain 40.5 1.80E-10 

PG05026 26 185 PF14215.4 bHLH-MYC_N Family 143.9 5.10E-42 

PG05306 49 98 PF00010.24 HLH Domain 30.5 2.30E-07 

PG05437 216 260 PF00010.24 HLH Domain 40.8 1.40E-10 

PG05942 362 407 PF00010.24 HLH Domain 38.8 5.90E-10 

PG06292 140 191 PF00010.24 HLH Domain 47.1 1.50E-12 

PG06381 237 281 PF00010.24 HLH Domain 30.7 2.10E-07 

PG06438 315 360 PF00010.24 HLH Domain 40.2 2.20E-10 

PG06438 38 213 PF14215.4 bHLH-MYC_N Family 149.7 8.20E-44 

PG06642 285 333 PF00010.24 HLH Domain 30 3.30E-07 

PG06701 526 571 PF00010.24 HLH Domain 34.2 1.60E-08 

PG06701 18 130 PF14215.4 bHLH-MYC_N Family 85.1 6.00E-24 

PG06701 128 278 PF14215.4 bHLH-MYC_N Family 125.3 2.70E-36 

PG06793 463 509 PF00010.24 HLH Domain 50.7 1.20E-13 

PG07133 454 499 PF00010.24 HLH Domain 33.4 2.90E-08 

PG07133 17 206 PF14215.4 bHLH-MYC_N Family 153 8.40E-45 

PG07157 277 323 PF00010.24 HLH Domain 50.8 1.10E-13 

PG07173 156 203 PF00010.24 HLH Domain 41.3 1.00E-10 

PG07174 147 218 PF00010.24 HLH Domain 34.6 1.30E-08 

PG07175 198 244 PF00010.24 HLH Domain 41.9 6.40E-11 



PG07247 204 255 PF00010.24 HLH Domain 49.8 2.20E-13 

PG07364 253 298 PF00010.24 HLH Domain 40.5 1.80E-10 

PG07364 26 185 PF14215.4 bHLH-MYC_N Family 142.3 1.50E-41 

PG07462 77 129 PF00010.24 HLH Domain 36.5 3.20E-09 

PG07481 433 479 PF00010.24 HLH Domain 39.7 3.20E-10 

PG07481 46 234 PF14215.4 bHLH-MYC_N Family 188.8 8.70E-56 

PG07666 252 303 PF00010.24 HLH Domain 37.6 1.40E-09 

PG07762 333 378 PF00010.24 HLH Domain 35.1 8.70E-09 

PG08342 431 477 PF00010.24 HLH Domain 39.7 3.20E-10 

PG08342 46 234 PF14215.4 bHLH-MYC_N Family 189.3 5.80E-56 

PG08366 348 391 PF00010.24 HLH Domain 39.1 5.00E-10 

PG08366 2 158 PF14215.4 bHLH-MYC_N Family 81.3 8.80E-23 

PG08551 109 135 PF00010.24 HLH Domain 28.6 9.10E-07 

PG08659 321 368 PF00010.24 HLH Domain 25.4 9.30E-06 

PG09058 154 205 PF00010.24 HLH Domain 40.1 2.30E-10 

PG09196 161 204 PF00010.24 HLH Domain 36.6 3.00E-09 

PG09666 320 366 PF00010.24 HLH Domain 37.1 2.00E-09 

PG09666 24 218 PF14215.4 bHLH-MYC_N Family 153.3 6.60E-45 

PG10212 245 284 PF00010.24 HLH Domain 35.7 5.50E-09 

PG10233 95 146 PF00010.24 HLH Domain 41.6 8.00E-11 

PG10428 159 206 PF00010.24 HLH Domain 30.9 1.70E-07 

PG11005 81 127 PF00010.24 HLH Domain 40.7 1.50E-10 

PG11234 139 183 PF00010.24 HLH Domain 29.9 3.70E-07 

PG11323 133 173 PF00010.24 HLH Domain 23 5.20E-05 

PG11934 120 171 PF00010.24 HLH Domain 37.9 1.10E-09 

PG11966 56 99 PF00010.24 HLH Domain 36.6 2.80E-09 

PG11971 307 352 PF00010.24 HLH Domain 49.3 3.30E-13 

PG12035 60 102 PF00010.24 HLH Domain 32.3 6.30E-08 

PG12278 320 366 PF00010.24 HLH Domain 37.1 2.00E-09 



PG12278 24 218 PF14215.4 bHLH-MYC_N Family 153.4 6.00E-45 

PG12599 415 463 PF00010.24 HLH Domain 26.2 5.30E-06 

PG12618 383 428 PF00010.24 HLH Domain 30.4 2.50E-07 

PG13088 319 365 PF00010.24 HLH Domain 38.4 8.00E-10 

PG13088 24 216 PF14215.4 bHLH-MYC_N Family 154.8 2.40E-45 

PG13708 172 219 PF00010.24 HLH Domain 30.9 1.80E-07 

PG14023 306 352 PF00010.24 HLH Domain 50.7 1.10E-13 

PG14197 198 227 PF00010.24 HLH Domain 24.8 1.40E-05 

PG14512 21 63 PF00010.24 HLH Domain 23.1 4.70E-05 

PG14815 248 294 PF00010.24 HLH Domain 39.4 3.90E-10 

PG14815 22 181 PF14215.4 bHLH-MYC_N Family 137.2 5.90E-40 

PG15082 339 384 PF00010.24 HLH Domain 38.9 5.50E-10 

PG15345 20 61 PF00010.24 HLH Domain 22.6 6.80E-05 

PG15509 310 353 PF00010.24 HLH Domain 36.7 2.70E-09 

PG16018 95 146 PF00010.24 HLH Domain 41.6 8.00E-11 

PG16210 202 242 PF00010.24 HLH Domain 32.8 4.40E-08 

PG16376 324 367 PF00010.24 HLH Domain 36.7 2.80E-09 

PG16383 174 213 PF00010.24 HLH Domain 25.6 8.20E-06 

PG16916 131 182 PF00010.24 HLH Domain 39.5 3.50E-10 

PG17327 343 383 PF00010.24 HLH Domain 23.4 4.00E-05 

PG17916 117 163 PF00010.24 HLH Domain 45.1 6.30E-12 

PG18500 148 191 PF00010.24 HLH Domain 37.4 1.70E-09 

PG18520 102 153 PF00010.24 HLH Domain 40.7 1.50E-10 

PG18523 471 516 PF00010.24 HLH Domain 39.5 3.70E-10 

PG18523 55 237 PF14215.4 bHLH-MYC_N Family 193.2 3.80E-57 

PG18773 125 170 PF00010.24 HLH Domain 49.8 2.20E-13 

PG18879 140 165 PF00010.24 HLH Domain 26.4 4.50E-06 

PG18931 146 189 PF00010.24 HLH Domain 32.8 4.70E-08 

PG19462 431 477 PF00010.24 HLH Domain 39.6 3.30E-10 



PG19462 46 234 PF14215.4 bHLH-MYC_N Family 188.6 9.60E-56 

PG19765 295 338 PF00010.24 HLH Domain 37.6 1.50E-09 

PG20047 82 127 PF00010.24 HLH Domain 39.5 3.80E-10 

PG20127 120 171 PF00010.24 HLH Domain 42.8 3.40E-11 

PG20810 122 173 PF00010.24 HLH Domain 47 1.60E-12 

PG21026 268 313 PF00010.24 HLH Domain 41.3 1.00E-10 

PG21026 32 188 PF14215.4 bHLH-MYC_N Family 138.6 2.20E-40 

PG21048 89 135 PF00010.24 HLH Domain 38.3 8.90E-10 

PG21441 134 178 PF00010.24 HLH Domain 30 3.30E-07 

PG21758 111 164 PF00010.24 HLH Domain 27.7 1.70E-06 

PG22215 287 331 PF00010.24 HLH Domain 38.9 5.60E-10 

PG22741 30 79 PF00010.24 HLH Domain 26 5.90E-06 

PG22897 142 181 PF00010.24 HLH Domain 26.2 5.10E-06 

PG23736 138 185 PF00010.24 HLH Domain 33.2 3.30E-08 

PG23826 156 203 PF00010.24 HLH Domain 41.1 1.20E-10 

PG24302 271 316 PF00010.24 HLH Domain 40.4 1.90E-10 

PG24302 44 203 PF14215.4 bHLH-MYC_N Family 135.8 1.60E-39 

PG24323 159 206 PF00010.24 HLH Domain 26.3 4.80E-06 

PG25084 47 96 PF00010.24 HLH Domain 30.5 2.30E-07 

PG25232 336 381 PF00010.24 HLH Domain 35.1 8.80E-09 

PG25335 257 305 PF00010.24 HLH Domain 30 3.30E-07 

PG25345 243 289 PF00010.24 HLH Domain 47.8 9.20E-13 

PG25389 122 173 PF00010.24 HLH Domain 47.7 9.90E-13 

PG25512 380 425 PF00010.24 HLH Domain 30.7 2.00E-07 

PG25659 490 535 PF00010.24 HLH Domain 33 4.00E-08 

PG25659 69 255 PF14215.4 bHLH-MYC_N Family 190 3.50E-56 

PG25699 324 367 PF00010.24 HLH Domain 36.7 2.80E-09 

PG26053 202 248 PF00010.24 HLH Domain 41.6 8.30E-11 

PG26053 380 426 PF00010.24 HLH Domain 41.6 8.30E-11 



PG26263 219 266 PF00010.24 HLH Domain 39.4 3.90E-10 

PG26263 446 493 PF00010.24 HLH Domain 39.4 3.90E-10 

PG26263 744 791 PF00010.24 HLH Domain 39.4 3.90E-10 

PG26507 167 212 PF00010.24 HLH Domain 48.3 6.30E-13 

PG26994 41 83 PF00010.24 HLH Domain 33.5 2.70E-08 

PG27139 131 170 PF00010.24 HLH Domain 26.2 5.30E-06 

PG27219 44 92 PF00010.24 HLH Domain 40.7 1.60E-10 

PG27746 78 130 PF00010.24 HLH Domain 36.8 2.50E-09 

PG27847 22 64 PF00010.24 HLH Domain 29.8 3.80E-07 

PG27901 74 124 PF00010.24 HLH Domain 43.1 2.70E-11 

PG28173 285 331 PF00010.24 HLH Domain 40.8 1.40E-10 

PG28173 48 202 PF14215.4 bHLH-MYC_N Family 128 3.90E-37 

PG28660 117 163 PF00010.24 HLH Domain 45.1 6.30E-12 

PG29408 291 334 PF00010.24 HLH Domain 39.3 4.10E-10 

PG29408 3 44 PF14215.4 bHLH-MYC_N Family 30.9 2.60E-07 

PG29620 181 227 PF00010.24 HLH Domain 42.6 4.10E-11 

PG29658 57 110 PF00010.24 HLH Domain 37.1 2.10E-09 

PG29796 574 622 PF00010.24 HLH Domain 25.8 7.00E-06 

PG30366 309 352 PF00010.24 HLH Domain 34.8 1.10E-08 

PG30998 20 61 PF00010.24 HLH Domain 25.5 8.80E-06 

PG30999 20 61 PF00010.24 HLH Domain 25.5 8.80E-06 

PG32606 21 63 PF00010.24 HLH Domain 23.1 4.70E-05 

PG32671 102 153 PF00010.24 HLH Domain 41.8 6.90E-11 

PG32830 366 409 PF00010.24 HLH Domain 36.7 2.60E-09 

PG32841 164 203 PF00010.24 HLH Domain 25.6 7.90E-06 

PG32851 415 463 PF00010.24 HLH Domain 26.2 5.30E-06 

PG32981 162 205 PF00010.24 HLH Domain 35.8 5.20E-09 

PG33143 75 121 PF00010.24 HLH Domain 39.6 3.40E-10 

PG33184 154 205 PF00010.24 HLH Domain 41.2 1.10E-10 



PG33513 434 480 PF00010.24 HLH Domain 39.7 3.10E-10 

PG33513 46 234 PF14215.4 bHLH-MYC_N Family 190.5 2.40E-56 

PG33622 215 254 PF00010.24 HLH Domain 31.7 1.00E-07 

PG33853 345 385 PF00010.24 HLH Domain 23.3 4.00E-05 

PG34217 164 208 PF00010.24 HLH Domain 25.1 1.10E-05 

PG34234 44 92 PF00010.24 HLH Domain 40.7 1.60E-10 

PG35448 275 322 PF00010.24 HLH Domain 25.9 6.20E-06 

PG35697 136 183 PF00010.24 HLH Domain 33.3 3.20E-08 

PG36060 181 228 PF00010.24 HLH Domain 30.7 2.10E-07 

PG36640 139 183 PF00010.24 HLH Domain 30.3 2.60E-07 

PG37017 121 167 PF00010.24 HLH Domain 44.8 8.20E-12 

PG37191 198 224 PF00010.24 HLH Domain 22.9 5.80E-05 

PG37222 342 389 PF00010.24 HLH Domain 26.6 3.80E-06 

PG37235 254 299 PF00010.24 HLH Domain 43.1 2.70E-11 

PG37235 25 185 PF14215.4 bHLH-MYC_N Family 136.3 1.10E-39 

PG37305 189 234 PF00010.24 HLH Domain 26.1 5.50E-06 

PG37445 340 387 PF00010.24 HLH Domain 25.6 8.00E-06 

PG37838 43 92 PF00010.24 HLH Domain 52.8 2.50E-14 

PG37858 329 375 PF00010.24 HLH Domain 51.1 8.50E-14 

PG37971 493 538 PF00010.24 HLH Domain 33 4.00E-08 

PG37971 68 254 PF14215.4 bHLH-MYC_N Family 189.2 6.40E-56 

PG38201 252 299 PF00010.24 HLH Domain 44.9 7.40E-12 

PG38302 317 365 PF00010.24 HLH Domain 29.5 4.90E-07 

PG38302 460 508 PF00010.24 HLH Domain 29.5 4.90E-07 

PG38503 252 297 PF00010.24 HLH Domain 41.4 9.50E-11 

PG38503 25 184 PF14215.4 bHLH-MYC_N Family 136.8 7.80E-40 

PG38504 252 297 PF00010.24 HLH Domain 41.4 9.50E-11 

PG38504 25 184 PF14215.4 bHLH-MYC_N Family 136.8 7.80E-40 

PG38698 4 57 PF00010.24 HLH Domain 48.1 7.50E-13 



PG39433 49 98 PF00010.24 HLH Domain 31.6 1.00E-07 

PG39516 61 111 PF00010.24 HLH Domain 43.3 2.40E-11 

PG39699 364 411 PF00010.24 HLH Domain 26.3 4.70E-06 

PG39922 308 355 PF00010.24 HLH Domain 25.1 1.10E-05 

PG40693 309 354 PF00010.24 HLH Domain 39.9 2.70E-10 

PG40693 27 208 PF14215.4 bHLH-MYC_N Family 139.2 1.40E-40 

PG40733 131 176 PF00010.24 HLH Domain 40.1 2.40E-10 

PG40819 120 171 PF00010.24 HLH Domain 43 3.00E-11 

PG40879 311 356 PF00010.24 HLH Domain 40.3 2.10E-10 

PG40879 34 209 PF14215.4 bHLH-MYC_N Family 149.8 7.80E-44 

PG40902 174 213 PF00010.24 HLH Domain 25.6 8.20E-06 

PG40922 158 202 PF00010.24 HLH Domain 30.5 2.30E-07 

PG41655 147 194 PF00010.24 HLH Domain 49.1 3.80E-13 

PG41742 355 395 PF00010.24 HLH Domain 21.6 0.00014 

PG41771 257 305 PF00010.24 HLH Domain 30 3.40E-07 

 

Table S4 Amino acid sequences and features of 20 conserved motifs in P. ginseng bHLH 

proteins. 

Motif No. Sequence E-value Sites Width 

1 ERRRREKJNERLYAL 3.5e-1092 150 15 

2 KKMDKASMLDEAINYIKELQQQVQFLEMK 1.7e-1788 145 29 

3 IRIQCPKRPGLLLKLMKALEELELDILHA 2.4e-543 73 29 

4 PKDYIHVRARRGQATDSHSJA 1.4e-478 37 21 

5 HGIQTFVCIPTCSGVLELGSTITISENWSLVQQAKSLFGSD 9.4e-435 24 41 

6 PVVEKKRAPRKRGRKPANGREEPLNHVEA 3E-257 18 29 

7 DAAVDGDVTDAEWFYLVSMTRSFPAGDGS 7E-265 24 29 

8 ESWSYAIFWQTSKDS 6E-182 26 15 

9 KAFSSGAHVWLSGTDQLQSAECERAKEAQ 2E-238 20 29 

10 LVLSWGDGHFRGTTKHET 6E-157 24 18 



11 RSLVPN 1E-151 149 6 

12 ATPPGSSITPTSSFHPLTPTPPTLPHRVKEELCPSALPSPKNPSARVEVR 1E-148 9 50 

13 AVADVEVKMVGSDAM 3E-145 32 15 

14 VQGGKKKRRRPKSKKNKEEIENQRMTHIA 1E-129 11 29 

15 LATVNPRLDFNIEGLLSKDI 1E-115 18 20 

16 PTLQQRLQYIVESQP 1E-94 17 15 

17 VISCFNGFALDIFRAEQCREG 1.1E-89 10 21 

18 MKEMIFRIAAMQPVNJGPESVKPPKRRNV 2.4E-97 9 29 

19 YFSSGWDPLVSLSQSENFGAHNGFSNPAYPVVTENQVISTTSHLAHYQPD 7.4E-89 6 50 

20 SVVNEJMLQDVVIKV 1.4E-83 18 15 

 

Table S5 FPKM values of all genes among 21 RNA-Seq databases (see excel). 

 

Table S6 Pearson's correlation coefficient between the PGbHLH expression of 

MeJA-up-regulated PGbHLHs and ginsenoside contents in different tissues of P. ginseng main 

roots. 

 

Rg1 

 

Re 

 

Rf 

 

Rb1 

 

Rc 

 

Rb2 

 

Rd      

 

cor p-value cor p-value cor p-value cor p-value cor p-value cor p-value cor    

PG40693 0.8789  0.00181  0.9731  0.00001  0.9209  0.00042  0.9465  0.00011  0.9825  0.00000  0.9749  0.00001  0.967         

PG00933 -0.2360  0.54107  -0.1832  0.63712  -0.2341  0.54444  -0.2240  0.56228  -0.1849  0.63385  -0.1940  0.61692  -0.201         

PG05026 -0.2323  0.54762  -0.1452  0.70938  -0.1963  0.61265  -0.1999  0.60612  -0.1311  0.73677  -0.1499  0.70031  -0.133         

PG07364 -0.4042  0.28058  -0.3951  0.29263  -0.4807  0.19026  -0.4427  0.23278  -0.4034  0.28160  -0.4221  0.25776  -0.448         

PG26994 0.8646  0.00263  0.9112  0.00063  0.9787  0.00000  0.9232  0.00038  0.8997  0.00095  0.9280  0.00031  0.923         

PG19462 0.8203  0.00676  0.8947  0.00112  0.8492  0.00377  0.8797  0.00176  0.8850  0.00151  0.8901  0.00130  0.850         

PG38698 -0.0641  0.86987  -0.3208  0.39992  -0.2208  0.56806  -0.2197  0.57004  -0.3009  0.43147  -0.3088  0.41884  -0.249         

PG29620 0.8629  0.00274  0.8789  0.00180  0.7424  0.02197  0.8562  0.00322  0.8620  0.00280  0.8477  0.00390  0.774         

PG06701 0.7917  0.01100  0.8762  0.00195  0.8961  0.00107  0.8556  0.00326  0.8494  0.00376  0.8773  0.00188  0.840         

PG21048 -0.4947  0.17578  -0.4681  0.20379  -0.4903  0.18029  -0.5125  0.15833  -0.4758  0.19544  -0.4821  0.18872  -0.484         

PG07133 -0.4365  0.24017  -0.2298  0.55202  -0.2220  0.56585  -0.3042  0.42620  -0.2187  0.57179  -0.2125  0.58305  -0.186         



PG08342 -0.6483  0.05896  -0.4856  0.18509  -0.5330  0.13948  -0.5619  0.11539  -0.4771  0.19405  -0.4856  0.18511  -0.479         

PG07173 0.6911  0.03923  0.8371  0.00488  0.8227  0.00646  0.8061  0.00870  0.8868  0.00143  0.8650  0.00260  0.930         

PG24302 0.5206  0.15074  0.5417  0.13195  0.6355  0.06587  0.5424  0.13134  0.4926  0.17791  0.5434  0.13053  0.498         

 

Table S7 Pearson's correlation coefficient between the expression levels of selected PGbHLHs 

and those of ginsenoside biosynthesis enzymes in 21 RNA-Seq databases. 

 

PG40693 

 

PG26994 

 

PG19462 

 

PG29620 

 

PG06701 

 

PG07173   

Enzymes cor p-value cor p-value cor p-value cor p-value cor p-value cor  

ACTT 0.97195 0 0.00885 0.96964 0.81585 0.00001 0.15715 0.49631 0.13416 0.56206 0.53612  

HMGS1 0.94998 0 -0.0587 0.80048 0.84341 0 0.07329 0.75223 0.08253 0.7221 0.61502  

HMGS2 0.98674 0 -0.11352 0.62416 0.80975 0.00001 0.12092 0.60158 0.09006 0.69785 0.50336  

HMGS3 -0.23623 0.30258 -0.12242 0.59705 0.02626 0.91006 0.3599 0.10904 -0.47818 0.02833 0.02635  

HMGR1 0.98177 0 -0.07759 0.73816 0.77024 0.00004 0.18006 0.43478 0.18458 0.42316 0.46923  

HMGR2 0.96428 0 -0.1434 0.53518 0.69248 0.0005 0.13482 0.56012 0.14438 0.53237 0.38929  

HMGR3 -0.10042 0.66495 -0.34859 0.12146 0.03204 0.89033 0.07063 0.76094 -0.68678 0.00058 -0.20234  

HMGR4 0.16326 0.4795 0.11185 0.6293 0.22142 0.33476 0.22955 0.31684 -0.12314 0.59487 0.38087  

HMGR5 0.27818 0.22209 -0.30959 0.17204 0.00072 0.99754 0.10251 0.65838 -0.27479 0.228 -0.03736  

HMGR6 0.32625 0.14892 -0.09463 0.68327 0.11497 0.61971 0.05749 0.80449 -0.08019 0.72971 0.14219  

HMGR7 -0.07738 0.73885 -0.19173 0.40508 -0.2709 0.23493 -0.12857 0.57861 -0.17027 0.46056 -0.22363  

HMGR8 -0.0538 0.81683 -0.21223 0.3557 -0.28342 0.21313 -0.1401 0.54471 -0.1916 0.40539 -0.20238  

MVK1 0.74464 0.00011 0.2162 0.34656 0.71127 0.0003 0.29595 0.19272 0.36856 0.10018 0.69869  

MVK2 0.2362 0.30264 0.05523 0.81206 0.26224 0.25081 0.44781 0.04178 0.10686 0.64477 0.29937  

PMK1 0.65996 0.00113 -0.22775 0.32076 0.4919 0.02351 0.45751 0.03704 -0.10141 0.66184 0.06441  

PMK2 -0.15954 0.48971 0.18814 0.41411 -0.14311 0.536 0.04851 0.83458 0.11645 0.61519 -0.12736  

PMK3 -0.24927 0.27586 -0.18984 0.4098 -0.1759 0.44564 0.44626 0.04258 -0.23495 0.30527 -0.36513  

PMK4 -0.27949 0.21982 -0.29372 0.19624 -0.21009 0.36069 0.18986 0.40976 -0.39553 0.07594 -0.41617  

MVD1 0.03262 0.88837 0.14634 0.52676 0.27586 0.22612 -0.22748 0.32135 -0.03751 0.87176 0.40505  

MVD2 0.26388 0.24774 -0.07724 0.7393 0.14436 0.53243 -0.22497 0.32685 -0.07765 0.73795 0.21392  

IDI1 0.2519 0.27066 0.24695 0.28051 0.09634 0.67784 -0.17373 0.45138 0.21593 0.34719 0.14077  



IDI2 -0.02055 0.92955 0.25809 0.25866 -0.03663 0.87476 -0.2503 0.27381 0.13498 0.55964 0.18486  

FPS1 0.8692 0 0.01391 0.95227 0.65472 0.00128 0.03034 0.89614 0.18175 0.43042 0.54114  

FPS2 0.75974 0.00006 -0.05511 0.81247 0.71045 0.00031 0.00947 0.96752 -0.00872 0.97008 0.67014  

SS1 0.90737 0 -0.02738 0.90621 0.59652 0.00431 0.04692 0.83994 0.30423 0.17997 0.4101  

SS2 0.87853 0 0.04652 0.84131 0.55005 0.00978 0.16584 0.47248 0.35361 0.11583 0.39222  

SS3 0.89479 0 -0.25293 0.26864 0.62061 0.00268 0.16397 0.47757 -0.02091 0.92832 0.25051  

SS4 0.18525 0.42144 -0.31523 0.16396 0.05349 0.81789 0.38723 0.08287 -0.27658 0.22487 -0.25905  

SE1 0.66523 0.001 0.01771 0.93928 0.62012 0.00271 0.29615 0.19241 0.10595 0.6476 0.27367  

SE2 0.3157 0.16329 -0.13139 0.57024 0.37699 0.09207 0.35647 0.11271 -0.10054 0.66456 0.14262  

SE3 0.94664 0 -0.12218 0.59778 0.7058 0.00035 0.23238 0.31074 0.1059 0.64777 0.38891  

SE4 -0.16915 0.46357 -0.38165 0.08779 -0.14093 0.5423 -0.18869 0.4127 -0.35158 0.11808 -0.39188  

β.AS2 -0.0665 0.77456 -0.18403 0.42457 -0.18445 0.42348 -0.10927 0.63729 -0.13995 0.54513 -0.1965  

β.AS3 -0.28337 0.21322 -0.16366 0.4784 -0.08849 0.70287 0.44837 0.0415 -0.30006 0.18633 -0.37799  

β.AS4 -0.13088 0.57174 0.52524 0.01448 0.04125 0.8591 0.63782 0.00187 0.27979 0.21932 0.15806  

β.AS5 -0.17172 0.45671 0.06166 0.79062 -0.09817 0.67203 0.23073 0.31429 0.0686 0.76765 -0.1063  

DDS1 0.97618 0 -0.10974 0.63583 0.71541 0.00027 0.15306 0.50773 0.15462 0.50337 0.40681  

DDS2 0.94813 0 -0.04218 0.85595 0.69126 0.00052 0.18274 0.42785 0.25938 0.2562 0.44514  

DDS3 -0.14553 0.52906 -0.34132 0.12996 -0.17728 0.44202 -0.09342 0.6871 -0.3522 0.1174 -0.3636  

LAS1 -0.13135 0.57037 -0.24132 0.29197 -0.10918 0.63758 -0.08195 0.72397 -0.30266 0.18235 -0.3226  

LAS2 -0.22772 0.32083 0.1766 0.44382 -0.18893 0.4121 0.12247 0.5969 0.27452 0.22848 -0.06436  

CAS1 0.34467 0.126 -0.18214 0.4294 0.27711 0.22394 0.53625 0.01221 -0.17614 0.44501 0.01263  

CAS2 -0.25929 0.25637 0.00955 0.96722 -0.17351 0.45196 0.5573 0.00868 0.01057 0.96372 -0.27017  

CAS3 0.0026 0.99109 0.00645 0.97785 0.02668 0.9086 0.6314 0.00214 -0.13455 0.56091 -0.03565  

PPDS1 0.97672 0 -0.1214 0.60014 0.75154 0.00009 0.17944 0.4364 0.07953 0.73185 0.4016  

PPDS2 0.97221 0 -0.11372 0.62354 0.76157 0.00006 0.19012 0.4091 0.08197 0.72392 0.41394  

PPTS1 -0.05173 0.82378 0.04543 0.84498 -0.00952 0.96735 0.65588 0.00125 -0.0818 0.72447 -0.25819  

PPTS2 -0.29353 0.19656 0.09737 0.67458 -0.11023 0.6343 0.35561 0.11364 -0.09131 0.69385 -0.13278  

OAS1 -0.00183 0.99371 -0.08806 0.70425 0.49585 0.02226 0.14777 0.52267 -0.45975 0.036 0.47696  

OAS2 0.83095 0 -0.16554 0.47329 0.78587 0.00002 0.19379 0.39995 -0.10028 0.6654 0.42056  



OAS3 -0.11002 0.63495 0.0976 0.67383 0.18404 0.42453 0.74747 0.0001 -0.07939 0.7323 0.02493  

DXS1 0.98679 0 -0.14204 0.53909 0.72148 0.00022 0.14101 0.54208 0.09959 0.66756 0.37968  

DXS2 0.11461 0.62081 0.5811 0.00573 -0.10505 0.65041 -0.13913 0.54753 0.72876 0.00018 0.19008  

DXS3 -0.11963 0.60552 -0.05621 0.80877 -0.42126 0.05719 -0.2513 0.27183 0.40679 0.06724 -0.09203  

DXS4 -0.22256 0.3322 -0.11959 0.60564 0.20277 0.37805 0.05723 0.80538 -0.47828 0.0283 0.11993  

DXS5 -0.18648 0.41831 -0.10646 0.64602 0.11923 0.6067 -0.13347 0.56409 -0.40747 0.06674 0.16894  

DXS6 -0.20908 0.36306 0.1989 0.38739 -0.16657 0.4705 0.42693 0.05359 -0.15262 0.50897 -0.04648  

DXS7 -0.18324 0.42658 -0.10829 0.64034 -0.01762 0.93958 0.33954 0.13211 -0.37901 0.09019 -0.25502  

DXS8 -0.09905 0.66928 -0.06697 0.77303 -0.2513 0.27184 0.00612 0.979 0.29943 0.18729 -0.12889  

DXS9 -0.19552 0.39567 0.09503 0.68199 -0.11485 0.62009 0.12845 0.57898 0.31809 0.15996 0.04593  

DXR1 0.6009 0.00397 0.15243 0.5095 0.25455 0.26549 0.0009 0.99689 0.42617 0.05406 0.23479  

DXR2 0.77856 0.00003 0.1296 0.57555 0.42663 0.05377 0.03806 0.86991 0.4953 0.02243 0.36911  

DXR3 0.43579 0.04829 -0.17668 0.44361 0.58453 0.00539 0.46206 0.03496 -0.20314 0.37714 0.08741  

DXR4 -0.09532 0.68107 0.19505 0.39685 0.44288 0.04436 0.04002 0.86324 -0.28567 0.20937 0.30592  

IspD1 0.0145 0.95026 -0.07803 0.73671 -0.19793 0.38976 0.37207 0.09673 -0.01776 0.93908 -0.40962  

IspD2 -0.08174 0.72466 0.08678 0.70838 -0.40109 0.07155 -0.03674 0.87436 0.19069 0.40767 -0.22365  

IspE1 0.26585 0.2441 -0.25419 0.26618 0.08768 0.70549 0.1037 0.65463 0.1765 0.44406 -0.16957  

IspE2 -0.08078 0.72777 0.14573 0.52848 -0.18488 0.42238 -0.35547 0.11379 0.27694 0.22424 0.14221  

IspF1 0.5638 0.00777 0.27159 0.23369 0.53915 0.01166 -0.15281 0.50844 0.3521 0.11751 0.71463  

IspF2 0.54933 0.0099 0.25879 0.25732 0.50236 0.0203 -0.15446 0.5038 0.40539 0.06828 0.61515  

IspF3 -0.04166 0.85769 0.34923 0.12074 0.11732 0.61252 -0.30988 0.17162 0.24328 0.28793 0.41224  

IspF4 -0.05563 0.81071 0.25842 0.25803 -0.2384 0.29801 -0.26381 0.24787 0.55649 0.00879 0.05019  

IspF5 -0.11702 0.61344 0.10533 0.64953 -0.21591 0.34723 -0.32713 0.14776 0.50223 0.02033 0.08142  

IspG.gcpE1 0.37411 0.09477 0.081 0.72707 0.08728 0.70677 0.01189 0.95921 0.77043 0.00004 0.25393  

IspG.gcpE2 0.43695 0.04764 0.22622 0.3241 0.1715 0.45728 0.04673 0.8406 0.77402 0.00004 0.30298  

IspG.gcpE3 0.43962 0.04614 0.00114 0.9961 0.22864 0.31881 0.22654 0.32341 0.54202 0.01114 0.19201  

IspG.gcpE4 -0.1796 0.43599 0.36568 0.10306 -0.35153 0.11814 0.27886 0.22092 0.64182 0.00171 -0.10302  

IspH1 0.89373 0 0.13214 0.56802 0.64542 0.00158 0.16597 0.47213 0.45318 0.0391 0.44205  

IspH2 0.47659 0.02894 -0.1087 0.63905 0.29299 0.19742 0.32747 0.14732 0.14087 0.54248 -0.00082  



IspH3 -0.2056 0.37128 -0.19032 0.4086 -0.06266 0.7873 0.32577 0.14955 -0.25234 0.2698 -0.36504  

IspH4 -0.21637 0.34617 0.09805 0.67243 -0.28032 0.21841 0.35159 0.11808 0.4376 0.04727 -0.20231  

IspH5 -0.15231 0.50983 0.13356 0.56382 0.06221 0.7888 -0.25132 0.27179 -0.02392 0.91804 0.05592  

 

Table S8 Abbreviations.  

Abbreviation Full name 

2,4-D 2,4-Dichlorophenoxy acetic acid 

AACT Acetyl-CoA C-acetyltransferase 

ATbHLH Arabidopsis thaliana basic-helix-loop-helix type transcription factor 

bHLH Basic-helix-loop-helix type transcription factor 

Bl Bitter leaf 

Bt Bitter fruit 

CAS Cycloartenol synthase 

CBF C-REPEAT/DRE binding factor 

CDP-ME Methylerythritol cytidyl diphosphate; 

CDP-MEP 4-Diphosphocytidyl-2-C-methyl-D-erythritol-2-phosphate; 

CDS Coding sequence 

DDS Dammarenediol synthase 

DEG Differentially expressed gene 

DMAPP Dimethylallyl diphosphate 

DXR 1-Deoxy-D-xylulose-5-phosphate reductoisomerase 

DXS 1-Deoxy-D-xylulose-5-phosphate synthas 

EST Expression sequences tags 

FDR False discovery rate 

FPP Farnesyl diphosphate 

FPS Farnesyl diphosphate synthase 

FRKM Frangments per kilobase of exon per million mapped reads 

GT Glycosyltransferase 

HMBPP (E)-4-Hydroxy-3-methyl-but-2-enyl pyrophosphate 



HMGCoA 3-Hydroxy-3-methylglutaryl-CoA 

HMGR 3-Hydroxy-3-methylglutaryl-CoA reductase 

HMGS 3-Hydroxy-3-methylglutaryl- CoA synthase 

ICE Inducer of CBF expression genes 

IDI Isopentenyl-diphosphate delta-isomerase 

IPP Isopentenyl diphosphate 

IspD CDP-ME Synthetase;  

IspE 4-Diphosphocytidyl-2-C-methyl-D-erythritol kinase; 

IspF 2-C-Methyl-D-erythritol 2,4-cyclodiphosphate synthase; 

IspG (E)-4-Hydroxy-3-methylbut-2-enyl-diphosphate synthase; 

IspH 4-Hydroxy-3-methylbut-2-en-1-yl diphosphate reductase; 

JA Jasmonate acid 

JTT The Jones, Taylor, and Thornton model 

KT Kinetin 

LAS Lanosterol synthase 

LTR Long terminal repeat 

MEcPP 2-C-Methyl-D-erythritol-2,4-cyclodiphosphate;   

MeJA Methyl jasmonate 

MEP 2-C-Methyl-D-erythritol 4-phosphate 

MS media Murashige and Skoog media 

MVA Mevalonic acid 

MVD Mevalonate diphosphate decarboxylase 

MVK Mevalonate kinase 

MVP Mevalonate phosphate 

MVPP Diphosphomevalonate 

OAS Oleanolic acid synthase 

ORF Open reading frame 

PCR Polymerase chain reaction 

PGbHLH Panax Ginseng basic-Helix-Loop-Helix type transcription factor 



PMK Phosphomevalonate kinase 

PPD Protopanaxadiol 

PPDS Protopanaxadiol synthase 

PPT Protopanaxatriol 

PPTS Protopanaxatriol synthase 

SE Squalene epoxidase 

SQS Squalene synthase 

SS Squalene synthase 

TSAR Triterpene Saponin biosythesis activating regulator  

TSARL Triterpene Saponin biosythesis activating regulator-like 

β-AS β-Amyrin synthase 

 



 

Figure S1 Unrooted phylogenetic tree of 296 proteins from P. ginseng and A. thaliana and their 

respective bHLH subfamilies. Only the bHLH domains were used for phylogenetic tree 



construction. The JTT model was selected as the best-fitting amino acid substitution model with 

an estimated proportion of invariable sites (I) and an estimated g-distribution parameter (G). The 

phylogenetic tree was constructed using the neighbour-joining method with 1000 bootstrap 

replicates and Poisson correction distance. Roman numerals correspond to the bHLH subfamily. 

 



 

Figure S2 The structural features of 169 PGbHLHs. The exons and UTRs are represented by 

yellow and blue round-cornered rectangles, respectively, with black connecting lines as the introns. 

The numbers above the rectangles correspond to the intron phase. 



 

Figure S3 Multiple alignment of the key domain of 169 PGbHLHs. Alignment of the bHLH 

domain of 169 PGbHLHs. The shaded boxes above indicate the positions of the DNA-binding 

basic region, the two α-helixes, and the variable loop region. 



 

Figure S4 The conserved hydrophobic amino acids residues in the two-helices region of the 

PGbHLH bHLH domain. The overall height of each stack represents the conservation of the 

sequence at that position. The numbering of the amino acid follows. 

 

 

Figure S5 MA-plot of 169 PGbHLHs for methyl jasmonate treatment analysis 

 

 

 

 

 

 

 


