
>GmPERK1 

MSAASPSPATSTAAPPLQTPPSSNNTSPSPSTATTPPLQQTPPSTSPPQQPASPPPSTPSPANP
PPSSPPSSPPPPMSGTPPPLVPPPSPPPSPPPSTPAAQPAVPPSSPPPPPSPSPSVPSSPPPSN
PRNNTSPPPSPPPQPPAPPPQPPAPPANNTSPPPQRNSPPPPAATPPRTSPPQTSPSPPAAPPP
RNSTRLPPPVNSPPPPVDAPPPRSSSPPAPAPSTPPSRTSPPPTPSSQPAPPSNSTPRSSPPSP
PSITNLAPSPPSRILSSPPPPPAQNGTENSSPDGGGDGIGIGGVVAISVVAGFLLLGFIGVLIW
CMRRKKRKVLVSGDYVMPSTLASSPESDSSFFKTHSSAPLVQSGSGSDVVYTPSEPGGLGHSRS
WFSYEELIKATNGFSTQNLLGEGGFGCVYKGCLPDGREIAVKQLKIGGGQGEREFKAEVEIISR
IHHRHLVSLVGYCIEDNKRLLVYDYVPNNTLYFHLHGEGQPVLEWANRVKIAAGAARGLTYLHE
DCNPRIIHRDIKSSNILLDFNYEAKVSDFGLAKLALDANTHITTRVMGTFGYMAPEYASSGKLT
EKSDVYSFGVVLLELITGRKPVDASQPLGDESLVEWARPLLSHALDTEEFDSLADPRLEKNYVE
SELYCMIEVAAACVRHSAAKRPRMGQVVRAFDSLGGSDLTNGMRLGESEVFDAQQSEEIRLFRR
MAFGNQDYSSDPHSCA* 

 
>GmPERK2 
 
MSSPHNSSPDNETPDNSTPDDADNSSSPSSQSPPPSSPPPSSPPPSSPPPSSPPPSS
PPPSSSSSPPPSSPPPSSSSSPPSPSPPTSNNPSPPSPNGSSQSPSPPGSSRSPPSF
ESPSPPHKSLDSPPSSRNSGSGSDSGSRDSNGGGGDDSSKAIVGAVLGIGSVLLILV
IVCVVCSRKKKKNRMYYYAGEQSMGKGNNNNYYNSGQHPNYYGGPHGDHVVRMQQNG
MGPGGGGWGAPPPPPPMMMSSAEFSSNYSTGPAPLPPPSPNLALGLKGGTFTYEELA
AATNGFNDANLIGQGGFGYVHKGVLPSGKEVAVKSLKAGSGQGEREFQAEIDIISRV
HHRHLVSLVGYSISGGQRMLVYEFIPNNTLEYHLHGKGRPTMDWPTRMRIAIGSAKG
LAYLHEDCHPRIIHRDIKAANVLIDDSFEAKVADFGLAKLTTDNNTHVSTRVMGTFG
YLAPEYASSGKLTEKSDVFSFGVMLLELITGKRPVDHTNAMDDSLVDWARPLLTRGL
EEDGNFGELVDAFLEGNYDPQELSRMAACAAGSIRHSAKKRPKMSQIVRILEGDVSL
DDLKDGIKPGQNVAYNSSSSSDQYDTMQYNADMQKFRKAVFSNSEEFGTSSGSSGEV
SQKQQRL* 
 
>GmPERK3 
 
MSAVSPSPSTSTAAPPPQTSPSANTTSPPPSTVTTPPPQQTPSSTSSPQQPASPPPTTPSPANP
PPSPPSPPPSSPPPSMSGTPPPLVPPPSPPPSPPSSPPPSSPAAPPPVPPSSPPPPSPSAPVPP
NPPNNTSPPPSQPPQSPAPPPQPPAPPPQPPAPPPQPPAPPPNNTSPSPPRNSPPSPAATPPRA
SPPQNSPSPPAVPPPRNSTRSPPSANSPPPPVNAPPPRSSAPPAPEPSTPPSRTSTPPTPSSQP
APTSNSTPRSSPPSPPSTTNLAPPPPSRVLSSPLPSPAQNGTKNPSPDGGGDGIGTGGVVAISV
VAGFLLLGFIGVLIWCMRRQKRKLPVSGGYVMPSTLASSPESDSSFFKTHSSAPLVQSGSGSDV
VYTPSDPGGLGNSRSWFSYEELIKVTNGFSTQNLLGEGGFGCVYKGCLPDGRDIAVKQLKIGGG
QGEREFKAEVEIIGRIHHRHLVSLVGYCIEDSRRLLVYDYVPNNNLYFHLHGEGQPVLEWANRV
KIAAGAARGLAYLHEDCNPRIIHRDIKSSNILLDFNFEAKVSDFGLAKLALDANTHITTRVMGT
FGYMAPEYASSGKLTEKSDVYSFGVVLLELITGRKPVDASQPLGDESLVEWARPLLSHALDTEE
FDSLADPRLEKNYVESELYCMIEVAAACVRHSAAKRPRMGQVVRAFDSLGGSDLTNGMRLGESQ
VFDSAQQSEEIRLFRRMAFGSQNYSTDFFSRASLNP* 
 



>GmPERK4 
 
MSSPHNSAPHNSSPDNSTPDDATPNNSIPDNSTPDNSIPDNSTPDNSTSNKSAPHNSTPDNATP
DNSTPNNSNKSHKSSSVSPPSMEGQSTPTSGKDSSNKSLSNEKSLGSNNDSSNKVAMGAGIGVG
FILLVLVIVCFIWSCRKKKRKQKYYYPNPSHGKASNYYNSGQHPLPSWQAGNSGPHGGDHVMRI
QQQQMGMGMGMGGMGPHSGGWGAPPPHMMNSGEMMSSNYSLGMSSSSPGLSLALNANGGTFTYE
ELAAATKGFANENIIGQGGFGYVHKGILPNGKEVAVKSLKAGSGQGEREFQAEIDIISRVHHRH
LVSLVGYCICGGQRMLVYEFVPNSTLEHHLHGKGMPTMDWPTRMKIALGSAKGLAYLHEDCSPR
IIHRDIKASNVLLDQSFEAKVSDFGLAKLTNDTNTHVSTRVMGTFGYLAPEYASSGKLTEKSDV
FSFGVMLLELITGKRPVDLTNAMEDSLVDWARPLLNKGLEDGNFGELVDPFLEGKYNPQEMTRM
AACAAGSIRHSARKRSKMSQIVRALEGEASLDELKDGMKLKGSGNGNSSAPTSSSGSSEYDTMQ
YNADMIKFRQAIMSSQEFNDSSELSSKEMGYH* 
 
>GmPERK5 
 
MANDTSSNESSSSDSDKDKASPPSPSSSSNDSESPKSAPSKSPPPSPPPSPSPPPPEKSSPPPT
ESLPAPENSPPPTPSQSPPPTPSQSPPPSPSPPTPPSPPPSSTPPPSKDSAPPPSPSEPPPSPP
QSSPPPPQNSPPAPQSQAPPPHSLSPPTAIQTPLSPGSHVTPPPAPTGSGPNHPSPPRSPPSTQ
PKPSGALPKNDPPSTSPSSGNNTGETVGLALAGVVMIAFLALVIFFIFRRKQKRAGVYAMPPPR
KSHMKGGDVHYFVEEPGFGSGAQGAINLRCPSEPAQHMNTGQLVFTYEKIAEITNGFASENIIG
EGGFGYVYKASMPDGRVGALKMLKAGSGQGEREFRAEVDIISRIHHRHLVSLIGYCISEQQRVL
IYEFVPNGNLSQHLHGSERPILDWPKRMKIAIGSARGLAYLHDGCNPKIIHRDIKSANILLDNA
YEAQVADFGLARLTDDSNTHVSTRVMGTFGYMAPEYATSGKLTDRSDVFSFGVVLLELITGRKP
VDPMQPIGEESLVEWARPLLLRAVETGDFGELVDPRLERQYADTEMFRMIETAAACVRHSAPKR
PRMVQVARSLDSGDQQYDLSNGVKYGQSTIYDSGQYNEDITIFKRMVNGSFDDSEFDMDSTTDY
RSTVSREMSGSRHARMLYSEGGDSDYRVFHGQRSNTQNMS* 
 
>GmPERK6 
 
MFAVAYYSPAASPPLPPFDITPPPSPSMYPTPPAPPVTPPPSAVTPLPLTEPLLPSPSPVSLPP
PFPLSPSTPTAASQPPPLPFATAPATTTFPPFAVALSPPTPTATFPPALPEMPSRPPATVATVT
VPPPFMTEPTLVTPWFPALQSSAPEVNLPSTTRSGSLPVAVNVQKPSIFHVSSGLIVGFVIGAI
VFVFVFTVGSVLRWNRKKNKHKNLSTPHWSHVIRVPSNPKLPPRPLTEGGGASCSFNSVSVKAI
PNNAPRGAFGPVNGIFTYDELLLATKCFSESNLLGEGGFGYVYKGVLPCGKEIAVKQLKSGSQQ
GEREFQAEVATINRVHHKHLVEFVGYSDTRAERLLVYEFVPNNTLEFHLHGNPAIIHRDIKASN
ILLDFKFEPKVSDFGLAKIFPNNDSCISHLTTRVMGTFGYLAPEYASSGKLTDKSDLYSYGIML
LELITGRPPITTAGSRNESLIDWARPLLAQALQDGDFDNLVDPRLWKSYEADEMERMITCAAAC
VRHSARLRPRMSQIVGALEGVVSLTDLVGDVTTGLTTDTV* 
 
>GmPERK7 
 
MSTAPAPSSPPPTNGTAPPPSTPSAPPPATPSAPPPSTPSSPPPATPSSPPPATPSSPPPATPS
SPPPSTPSSPPPATPSASPPSTPSASPPPSTPTTPSTSPPSTSPPSPPSHSPPSPPSGGGGGST
PSPPSRSSPSPPSGSRPTTPSSSSSSISTGVVVGIAVGAVAVLLVLSILCICCRKKKRRRDEEY
YAPPPQPPRGPKDDAYGGPPRQWQHNVPPPQDHVVSMMPPKPSPPPAPPAYAAQPPPPPPPFII
SSGGSGSNYSGGEFLPPPSPGIALGFSKSTFTYEELARATDGFSDANLLGQGGFGYVHRGILPN
GKEVAVKQLKAGSGQGEREFQAEVEIISRVHHKHLVSLVGYCITGSQRLLVYEFVPNNTLEFHL



HGRGRPTMDWPTRLRIALGSAKGLAYLHEDCHPKIIHRDIKAANILLDFKFEAKVADFGLAKFS
SDVNTHVSTRVMGTFGYLAPEYASSGKLTDKSDVFSYGVMLLELITGRRPVDKNQTFMEDSLVD
WARPLLTRALEEDDFDSIIDPRLQNDYDPNEMARMVASAAACIRHSAKRRPRMSQVVRALEGDV
SLADLNEGIRPGHSTMYSSHESSDYDTAQYKEDMKKFRKMALGTQEYGASSEYSAATSEYGLNP
SGSSSEAQSRQTTREMEMRKMKNSQGFSGSS* 
 
>GmPERK8 
 
MSTKHTEEDNDSSYLTIPNKDKRKQKSSHDNDKESAPSPKPPDLDTQESAPSNSPPPSPPPPPP
QLKLPILSPPRLKPSSISLLSPPSKDLSGSPSWSPPPPPSRSPSPPSSLSLLSSSSPPPSPSSP
PPPPSSPPPPPPPSSPPPPPSSPAPPQSVPLRNNGNPSPPPPYYPRKQSPPQFHAPPPPSSLPR
NAPSNDSTPRTSDKPRSGHHGKHGGATSSHTNSTGSSPNQTSSDDNSEKYIGYTLIGIFAVALV
ALAVSLVFVFKKKKSRGDAHVTPYMPPLNIHVKSGVNGHYYVQQPIPSPPLANNYGNGNASMHH
LGASFDSAQFKSAQIVFTYEMVMEMTNAFSTQNVIGEGGFGCVYKGWLPDGKAVAVKQLKAGGR
QGEREFKAEVEIISRVHHRHLVSLVGYCICEQQRILIYEYVPNGTLHHHLHASGMPVLNWDKRL
KIAIGAAKGLAYLHEDCCQKIIHRDIKSANILLDNAYEAQVADFGLARLADASNTHVSTRVMGT
FGYMAPEYATSGKLTDRSDVFSFGVVLLELVTGRKPVDQTQPLGDESLVEWARPLLLRAIETRD
FSDLIDPRLKKHFVENEMLRMVEVAAACVRHSAPRRPRMVQVVRSLDCGDESSDLSNGVKYGHS
TVYDSGQYDKEIMLFRRLANGTFVDSDFEIYSREYSLSRDTSMTSRGSHQELIRHSSSGSLNLE
LSTCIGPVLNENRD* 
 
>GmPERK9 
 
MTSTNPSPNASPVAVPPALGGILSPPPSSSSPTNSSKSPSPPNSPQPNQTQTPNSPA
PSSPSAPPPSPPSPPQAVPVTPPPSISLSPPPTLPPPSPPDSPPPLPPASPPSPPAT
TAPPPAETPPSLPNLSPPSPPDGSPPPQSPPTTIPPPSRPVSPSPPPPANVPRPPST
STPPQKQSPPKTTPSHASPPSVSESPPKPPSSDVHPPSTLPSDTSGSSPPATLPDPP
TNTTAAQGPTVSLPSLPTEKPTARPTNDGTNSMSSNNTPSHSGGLSTGGSVAIGIVV
GFTVLSLVMAVWFVQKKKKKGTGSRGGYAAASPFTSSHNSGTLFLRSQSPANFLGSG
SGSDFVYSPSEPGGVSSSRSWFTYEELIQATNGFSAQNLLGEGGFGCVYKGLLIDGR
EVAVKQLKVGGGQGEREFRAEVEIISRVHHRHLVSLVGYCISEHQRLLVYDYVPNDT
LHYHLHGENRPVLDWPTRVKVAAGAARGIAYLHEDCHPRIIHRDIKSSNILLDLNYE
ARVSDFGLAKLALDSNTHVTTRVMGTFGYMAPEYATSGKLTEKSDVYSFGVVLLELI
TGRKPVDASQPIGDESLVEWARPLLTEALDNEDFEILVDPRLGKNYDRNEMFRMIEA
AAACVRHSSVKRPRMSQVVRALDSLDEFTDLNNGMKPGQSSVFDSAQQSAQIRMFRR
MAFGSQDSSSFFNESQSSWRSRDHNSNTMFSQNKTGPWNV* 
 
>GmPERK10 
 
MSSPHNSSPDDSSPDNATPDNSTPDDSDNSSPPSQSPPPSSPPPSSPPPSSPPPSSP
PPSSPPPSSPPPSSPPPLSPPPSSSSSPPPSPSPPTSNSPSPPSPNGSSQSPSPPGS
SHSPPSFESPSPPHKSLDSPPSSRNSGSGSGSSNGGGNDSGGDGSSKAIVGAVLGVG
SVLLILVIVCVVCNRKKKKKNTNTWNHNNYYNSGQHPSYYGGPHGDHVVRMQQNGMG
PGGGGGWGAPPPPPMMMNSADFSSNYSTGPPPLPPPSPTLALGLKGGTFSYEELAAA



TNGFNDANLIGQGGFGYVHKGVLPSGKEVAVKSLKAGSGQGEREFQAEIDIISRVHH
RHLVSLVGYSISGGQRMLVYEFIPNNTLEYHLHGKGRPTMDWATRMRIAIGSAKGLA
YLHEDCHPRIIHRDIKAANVLIDDSFEAKVADFGLAKLTTDNNTHVSTRVMGTFGYL
APEYASSGKLTEKSDVFSFGVMLLELITGKRPVDHTNAMDDSLVDWARPLLTRGLEE
DGNFGELVDAFLEGNYDAQELSRMAACAAGSIRHSAKKRPKMSQIVRILEGDVSLDD
LRDGIKPGQNVVYNSSPSSNQYDTMQYNADMQKFRKAVFSNSDEFGTSSGSSGEVSQ
KQQRL* 
 
>GmPERK11 
 
MSAVSPSPSTSTAAPPPQTSPSANTTSPPPSTVTTPPPQQTPSSTSSPQQPASPPPTTPSPANP
PPSPPSPPPSSPPPSMSGTPPPLVPPPSPPPSPPSSPPPSSPAAPPPVPPSSPPPPSPSAPVPP
NPPNNTSPPPSQPPQSPAPPPQPPAPPPQPPAPPPQPPAPPPNNTSPSPPRNSPPSPAATPPRA
SPPQNSPSPPAVPPPRNSTRSPPSANSPPPPVNAPPPRSSAPPAPEPSTPPSRTSTPPTPSSQP
APTSNSTPRSSPPSPPSTTNLAPPPPSRVLSSPLPSPAQNGTKNPSPDGGGDGIGTGGVVAISV
VAGFLLLGFIGVLIWCMRRQKRKLPVSGGYVMPSTLASSPESDSSFFKTHSSAPLVQSGSGSDV
VYTPSDPGGLGNSRSWFSYEELIKVTNGFSTQNLLGEGGFGCVYKGCLPDGRDIAVKQLKIGGG
QGEREFKAEVEIIGRIHHRHLVSLVGYCIEDSRRLLVYDYVPNNNLYFHLHGEGQPVLEWANRV
KIAAGAARGLAYLHEDCNPRIIHRDIKSSNILLDFNFEAKVSDFGLAKLALDANTHITTRVMGT
FGYMAPEYASSGKLTEKSDVYSFGVVLLELITGRKPVDASQPLGDESLVEWARPLLSHALDTEE
FDSLADPRLEKNYVESELYCMIEVAAACVRHSAAKRPRMGQVVRAFDSLGGSDLTNGMRLGESQ
VFDSAQQSEEIRLFRRMAFGSQNYSTDFFSRASLNP* 
 
>GmPERK12 
 
MSSPHNSAPHNSTPDNSSPDDATPDNSIPDNSTPDDATPDNSIPDNFTPDNSTPDNS
TPDNSNGSHKSSSMSPPSMERHNTPTSGKDSPNKSLNAKSSGSNNDSGDKAAMGAGI
GVGFVLLVLVIVCFIWRCKKKKRKQKYYYPDPSQGKASNYYNSGQHPLPSWQAGSGP
HGGDHVMRVQQQQGMGMGMGMGMGMGMGPHSGGWGAPPHPMMSSGEMSSNYSLGMSS
SSPGLSLALNANGGTFTYEELAAATKGFANENIIGQGGFGYVHKGILPNGKEVAVKS
LKAGSGQGEREFQAEIEIISRVHHRHLVSLVGYCICGGQRMLVYEFVPNSTLEHHLH
GKGMPTMDWPTRMRIALGSAKGLAYLHEDCSPRIIHRDIKASNVLLDQSFEAKVSDF
GLAKLTNDTNTHVSTRVMGTFGYLAPEYASSGKLTEKSDVFSFGVMLLELITGKRPV
DLTNAMDESLVDWARPLLNKGLEDGNFRELVDPFLEGKYNPQEMTRMAACAAASIRH
SAKKRSKMSQIVRALEGEASLEDLKDGMKLKGSGNGNSSAYPSSYGSSEYDTMQYNA
DMIKFRQAIMSSQEFNDSSELSSKEMSYH* 
 
>GmPERK13 
 
MTSTNPSPNASPVAVPPALGGILSPPPSSSSPTNSSKSPSPPNSPQPNQTQTPNSPA
PSSPSAPPPSPPSPPQAVPVTPPPSISLSPPPTLPPPSPPDSPPPLPPASPPSPPAT
TAPPPAETPPSLPNLSPPSPPDGSPPPQSPPTTIPPPSRPVSPSPPPPANVPRPPST
STPPQKQSPPKTTPSHASPPSVSESPPKPPSSDVHPPSTLPSDTSGSSPPATLPDPP



TNTTAAQGPTVSLPSLPTEKPTARPTNDGTNSMSSNNTPSHSGGLSTGGSVAIGIVV
GFTVLSLVMAVWFVQKKKKKGTGSRGGYAAASPFTSSHNSGTLFLRSQSPANFLGSG
SGSDFVYSPSEPGGVSSSRSWFTYEELIQATNGFSAQNLLGEGGFGCVYKGLLIDGR
EVAVKQLKVGGGQGEREFRAEVEIISRVHHRHLVSLVGYCISEHQRLLVYDYVPNDT
LHYHLHGENRPVLDWPTRVKVAAGAARGIAYLHEDCHPRIIHRDIKSSNILLDLNYE
ARVSDFGLAKLALDSNTHVTTRVMGTFGYMAPEYATSGKLTEKSDVYSFGVVLLELI
TGRKPVDASQPIGDESLVEWARPLLTEALDNEDFEILVDPRLGKNYDRNEMFRMIEA
AAACVRHSSVKRPRMSQVVRALDSLDEFTDLNNGMKPGQSSVFDSAQQSAQIRMFRR
MAFGSQDSSSFFNESQSSWRSRDHNSNTMFSQNKTGPWNV* 
 
>GmPERK14 
 
MSPPPSKYLSPPPSPRPPPLPLPSPSLRPPSPLPPSPPPPSLPPPSSPPPPQSQSVPLRNGNPS
PPPPPPYYPRKQWPPPLQPLSSPPQFRAPPPPDRPSSRRNAPSNDSTQGTSEKSRSGHHKHGVA
SHTNSTGSSPNQTSSGDNSGKYVGYTLAGIFAVALVAVAVALVFVFKKKKSRRDAYTTPYMPPF
KIHVKSGANGHYYVQQPIPSPPLANNYGNGNMSMQHLGASFDSAQFKSVQIVFTYEMVMEMTNA
FSTQNVIGEGGFGCVYKGWLPDGKTVAVKQLKAGSGQGEREFKAEVEIISRVHHRHLVALVGYC
ICEQQRILIYEYVPNGTLHHHLHESGMPVLDWAKRLKIAIGAAKGLAYLHEDCSQKIIHRDIKS
ANILLDNAYEAQVADFGLARLADAANTHVSTRVMGTFGYMAPEYATSGKLTDRSDVFSFGVVLL
ELVTGRKPVDQTQPLGDESLVEWARPLLLRAIETRDFSDLTDPRLKKHFVESEMFRMIEAAAAC
VRHSALRRPRMVQVVRALDCGDESSDISNGMKYGHSTVYDSGQYDKAIMLFRRMANGNFDDSDF
DMVSREYSLSRDTSMTSRGSQQELIQHSSSGEFDSRDINMHRSSIE* 
 
>GmPERK15 
 
MSSPHNSAPHNSTPDNSSPDDATPDNSIPDNSTPDDATPDNSIPDNFTPDNSTPDNSTPDNSNG
SHKSSSMSPPSMERHNTPTSGKDSPNKSLNAKSSGSNNDSGDKAAMGAGIGVGFVLLVLVIVCF
IWRCKKKKRKQKYYYPDPSQGKASNYYNSGQHPLPSWQAGSGPHGGDHVMRVQQQQGMGMGMGM
GMGMGMGPHSGGWGAPPHPMMSSGEMSSNYSLGMSSSSPGLSLALNANGGTFTYEELAAATKGF
ANENIIGQGGFGYVHKGILPNGKEVAVKSLKAGSGQGEREFQAEIEIISRVHHRHLVSLVGYCI
CGGQRMLVYEFVPNSTLEHHLHGKGMPTMDWPTRMRIALGSAKGLAYLHEDCSPRIIHRDIKAS
NVLLDQSFEAKVSDFGLAKLTNDTNTHVSTRVMGTFGYLAPEYASSGKLTEKSDVFSFGVMLLE
LITGKRPVDLTNAMDESLVDWARPLLNKGLEDGNFRELVDPFLEGKYNPQEMTRMAACAAASIR
HSAKKRSKMSQIVRALEGEASLEDLKDGMKLKGSGNGNSSAYPSSYGSSEYDTMQYNADMIKFR
QAIMSSQEFNDSSELSSKEMSYH* 
>GmPERK16 
 
MASANPSPNASPVAVPPALGAILSPPPSSSSPTNTSTPPSPPSSSQPNQTQTQTQTP
NSPAPSSPSDPSAPPPSPPQAVPLTPPPSISLSPPPSSTPPPTLPPPSPPDSPPPLP
PASPTPPVTTSPPSPPVTTSPPSPPATTSPPPAETPPSLPNLSPPSPPAGSPPPQSP
PTTIPPPSRPISPSPPPPANFPRPPTTRTPPEKENPPKTTPSHASPPSVSETPPKPP
SSDVPPPSTLPSTPPSDPSGSSPPASLPDPPTNKTVVGGPKVSLPSLPTEKPTARPT
NDGTNSMSSNNTPSHSGGLSTGGSVAIGIVVGFIVLSLLVMAVWFAQKKKKKGTGSR
GSYAAPSPFTSSHNSGTLFLRPQSPANFLGSGSGSDFVYSPSEPGGVSSSRSWFTYE
ELIQATNGFSAQNLLGEGGFGCVYKGLLIDGREVAVKQLKIGGGQGEREFRAEVEII



SRVHHRHLVSLVGYCISEHQRLLVYDYVPNDTLHYHLHGENRPVLDWPTRVKVAAGA
ARGIAYLHEDCHPRIIHRDIKSSNILLDLNYEAQVSDFGLAKLALDSNTHVTTRVMG
TFGYMAPEYATSGKLTEKSDVYSFGVVLLELITGRKPVDASQPIGDESLVEWARPLL
TEALDNEDFEILVDPRLGKNYDRNEMFRMIEAAAACVRHSSVKRPRMSQVVRALDSL
DEFTDLNNGMKPGQSSVFDSAQQSAQIRMFRRMAFGSQDSSGFFNESQSSWRSRDHD
PTTVFSQNKTGHGNV* 
 
>GmPERK17 
 
MLAVAPYSPAAPPPLSLLFDITPPPSPSMYPTPPAPPVTPPPETLLVQDSPPPSSVT
PLPLTEPLLPSPSPESLPPPLPSSTVTPSPPTPTAESQPPPFPFATAPAPTTFPPFA
VAPSPPTPTATFPPALPEMPPATAATVTVPSPPQHPPFMTEPTLATPWFPALPASAP
EVNFPSTARGGSLPVAVDVQKPSTFHVSSGLIFGLVIAAIVFVFVFTVGSVLRWNRK
KNKHNNLSTPHYKESSPSLGSKGSHVIRVSPNPTLPPPPPLTEGGGASGSFNSVSVK
AIPNHAPRGAFGPANGIFTYDELLVATKCFSESNLLGEGGFGYVYKGVLPCGKEIAV
KQLKSGSQQGEREFQAEVETISRVHHKHLVEFVGYCVTRAERLLVYEFVPNNTLEFH
LHGEGNTFLEWSMRIKIALGSAKGLAYLHEDCNPAIIHRDIKASNILLDFKFEPKVS
DFGLAKIFPNNDSCISHLTTRVMGTFGYLAPEYASSGKLTDKSDVYSYGIMLLELIT
GHPPITTAGSRNESLVDWARPLLAQALQDGDFDNLVDPRLQKSYEADEMERMITCAA
ACVRHSARLRPRMSQIVGALEGVVSLTDLVGDVTTGLTTDTVYNWSNILDYDAGHYQ
QDMRNFNLALSCHKYSSSGYSETTSAYGLHSSGSSSEAQQSFRDIV* 
 
>GmPERK18 
 
MSTAPAPSSPPANNGTAPPPSTPATPSAPPPATPSAPPPSTPSSPPPATPSSPPPATPSSPPPA
TPSSPPPATPSSPPPSTPSASPPPSTPTTPSTSPPSPPSTSPPSPPSGGSTPSPPSRSSPSPPS
GSSPTTPSPPSSSSSSISTGVVVGIAVGAVAVLLVLSILCICCRKKKRRRDEEYHAPPPQQQQP
PRGPKDGAYGGPPGQWQHNVPPPQDHVVSMMPPKPSPPPAPPAYAGQPPPPPPPFISSSGGSGS
NNSGGEFLPPPSPGISLGFSKSTFTYEELARATDGFSDANLLGQGGFGYVHRGILPNGKEVAVK
QLKAGSGQGEREFQAEVEIISRVHHKHLVSLVGYCITGSQRLLVYEFVPNNTLEFHLHGKGRPT
MDWPTRLRIALGSAKGLAYLHEDCHPKIIHRDIKSANILLDFKFEAKVADFGLAKFSSDVNTHV
STRVMGTFGYLAPEYASSGKLTDKSDVFSYGIMLLELITGRRPVDKNQTYMEDSLVDWARPLLT
RALEEDDFDSIIDPRLQNDYDPHEMARMVASAAACIRHSAKRRPRMSQVVRALEGDVSLADLNE
GIRPGHSTMYSSHESSDYDTAQYKEDMKKFRKMALGTQEYGASSEYSAATSEYGLNPSGSSSEA
QSRQTTREMEMRKMKNNQGFSGSS* 
 
>GmPERK19 
 
MSPPPSKYLSPPPSPRPPPLPLPSPSLRPPSPLPPSPPPPSLPPPSSPPPPQSQSVP
LRNGNPSPPPPPPYYPRKQWPPPLQPLSSPPQFRAPPPPDRPSSRRNAPSNDSTQGT
SEKSRSGHHKHGVASHTNSTGSSPNQTSSGDNSGKYVGYTLAGIFAVALVAVAVALV
FVFKKKKSRRDAYTTPYMPPFKIHVKSGANGHYYVQQPIPSPPLANNYGNGNMSMQH
LGASFDSAQFKSVQIVFTYEMVMEMTNAFSTQNVIGEGGFGCVYKGWLPDGKTVAVK



QLKAGSGQGEREFKAEVEIISRVHHRHLVALVGYCICEQQRILIYEYVPNGTLHHHL
HESGMPVLDWAKRLKIAIGAAKGLAYLHEDCSQKIIHRDIKSANILLDNAYEAQVAD
FGLARLADAANTHVSTRVMGTFGYMAPEYATSGKLTDRSDVFSFGVVLLELVTGRKP
VDQTQPLGDESLVEWARPLLLRAIETRDFSDLTDPRLKKHFVESEMFRMIEAAAACV
RHSALRRPRMVQVVRALDCGDESSDISNGMKYGHSTVYDSGQYDKAIMLFRRMANGN
FDDSDFDMVSREYSLSRDTSMTSRGSQQELIQHSSSGEFDSRDINMHRSSIE* 
 
>GmPERK20 
 
MASANPSPNASPVAVPPALGAILSPPPSSSSPTNTSTPPSPPSSSQPNQTQTQTQTP
NSPAPSSPSDPSAPPPSPPQAVPLTPPPSISLSPPPSSTPPPTLPPPSPPDSPPPLP
PASPTPPVTTSPPSPPVTTSPPSPPATTSPPPAETPPSLPNLSPPSPPAGSPPPQSP
PTTIPPPSRPISPSPPPPANFPRPPTTRTPPEKENPPKTTPSHASPPSVSETPPKPP
SSDVPPPSTLPSTPPSDPSGSSPPASLPDPPTNKTVVGGPKVSLPSLPTEKPTARPT
NDGTNSMSSNNTPSHSGGLSTGGSVAIGIVVGFIVLSLLVMAVWFAQKKKKKGTGSR
GSYAAPSPFTSSHNSGTLFLRPQSPANFLGSGSGSDFVYSPSEPGGVSSSRSWFTYE
ELIQATNGFSAQNLLGEGGFGCVYKGLLIDGREVAVKQLKIGGGQGEREFRAEVEII
SRVHHRHLVSLVGYCISEHQRLLVYDYVPNDTLHYHLHGENRPVLDWPTRVKVAAGA
ARGIAYLHEDCHPRIIHRDIKSSNILLDLNYEAQVSDFGLAKLALDSNTHVTTRVMG
TFGYMAPEYATSGKLTEKSDVYSFGVVLLELITGRKPVDASQPIGDESLVEWARPLL
TEALDNEDFEILVDPRLGKNYDRNEMFRMIEAAAACVRHSSVKRPRMSQVVRALDSL
DEFTDLNNGMKPGQSSVFDSAQQSAQIRMFRRMAFGSQDSSGFFNESQSSWRSRDHD
PTTVFSQNKTGHGNV* 
 
>GmPERK21 
 
MSSPHNSAPHNSTPDNSSPDDATPDNSIPDNSTPDDATPDNSIPDNFTPDNSTPDNSTPDNSNG
SHKSSSMSPPSMERHNTPTSGKDSPNKSLNAKSSGSNNDSGDKAAMGAGIGVGFVLLVLVIVCF
IWRCKKKKRKQKYYYPDPSQGKASNYYNSGQHPLPSWQAGSGPHGGDHVMRVQQQQGMGMGMGM
GMGMGMGPHSGGWGAPPHPMMSSGEMSSNYSLGMSSSSPGLSLALNANGGTFTYEELAAATKGF
ANENIIGQGGFGYVHKGILPNGKEVAVKSLKAGSGQGEREFQAEIEIISRVHHRHLVSLVGYCI
CGGQRMLVYEFVPNSTLEHHLHGKGMPTMDWPTRMRIALGSAKGLAYLHEDCSPRIIHRDIKAS
NVLLDQSFEAKVSDFGLAKLTNDTNTHVSTRVMGTFGYLAPEYASSGKLTEKSDVFSFGVMLLE
LITGKRPVDLTNAMDESLVDWARPLLNKGLEDGNFRELVDPFLEGKYNPQEMTRMAACAAASIR
HSAKKRSKMSQIVRALEGEASLEDLKDGMKLKGSGNGNSSAYPSSYGSSEYDTMQYNADMIKFR
QAIMSSQEFNDSSELSSKEMSYH* 

 
 
 


