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GRRIVAIGDAHGDLSQTRAALVLAGVLSVWTGGRTILVQVGDILDRGEDEIAILSLLSSLNMQAKSQGGAVFQVNGNHETMNV---------------EGD---FRYCDPGGFDECMRFRSSLLKRGGPLAHE-LAPVVLKINDWIFCHGGLLPHHVYGIERMNREVSMWM-KCSRGY----D-SVVWSRMYSQDPSSIAAEQTLEAVG-----AKGMVVGHTPQHG-VTCKCDGKVWCVDVGMSCGSRPEVLEIVNDRPRVLKERRE
GRRIVAVGDLHGDLNQTRAALVMAGLLSVWTGGQTVLVQVGDILDRGEDEIAILSLLSSLNMQAKSQGGAVFQVNGNHETINV---------------EGD---YRYVDPGAFDECIRFRSSLFKRGGPLACE-LAPVVLSVNDWIFCHGGLLPHHVYGIERMNREVSVWM-KSSRGY----D-SVVWSRLYSQGPSSVVAERTLKSVG-----AKGMVVGHTPQRG-VN-------WYLL--FSLG---------------------
DRRIIAIGDLHGDFERAQWALQLAGVMSRWTGGTTVLVQIGDVLDRGEDEITILSLLAWLGKQARSKGGAVFQILGNHETMNV---------------AGD---FRYVAPGGFQEAEAFRTKLLSPGGPLARQ-LAGVVLKVNDWLFAHGGVLPHHVYGLERMNREVSLWM-KNIKGF----D-SIVWSRLYSKENACGILTAALSATN-----SRGLIVGHTPQIG-ANSKCDGRIWRIDVGMSSGALPEVLEIVDDKVRILSVAEE
NRRIVSIGDLHGDFERAQEALELAGVLSRWTGGTTILVQIGDVLDRGEDEIAILSLLALLGREARSKGGAVFQLLGNHEAMNV---------------AGD---FRYVAPGGFLEAEVFRTKLLSPGGPLATH-LAGVVLKVNDWLFAHGGVLPYHVYGLERMNREVSLWI-QKEKGY----D-SVVWSRLYSKENACGTLAAALSATN-----SRGLVVGHTPQIG-GNSKCDGRVWRIDVGMSSGALPEVLEIVDDKVRILCAREE
ERRIVAVGDLHGDLRQTKRALRVAGVLSNWTGGTTVLVQVGDILDRGPDEIAILSLLWHLTEQARSKGGAVFQVHGNHETMNV---------------SHE---FNDTPDCGFEDSQHFRVLLFSPGGPLALE-LSGVVLKINDWLFAHGGLLPHHVYGLEKMNSEVSNWM-KGGKGF----D-SIVWSRLYSRKTACAVLQQTLDAVK-----AKGLVIGHTPQNG-ANSECDGKVWRIDVGMSRGATPQVIEIVGDEVKVLSCQKE
TGRIIAIGDLHGDLDKAVEALKLGRVISSWVGGDTVVVQLGDVLDRGDVEIGIINLLRYLDTEARKQGGAVYMLNGNHESLNV---------------CGD---FRYVTPGAFAESALYRYSLYKPGGDLARE-FSPTVLVVNDTVFAHGGLLPTHVYGIERLNSEVAAWM-RGDGDA----N-SVMWNRTLSKERACNALKQALAKVR-----GKRLVVGHTPQGG-VNCECENQVWRIDVGMSYGRPVQVIEIVPPEVRVIRNTPN
TGRIVAIGDLHGDLDKAVEALKLGRVIRAWVGSDTVVVQLGDVLDRGDVEIGIINLLRYLDSEARKCGGAVYMLNGNHESLNV---------------CGD---FRYVTPGAFAESAMYRYSLFKPGGDLAKE-FAPTVLVVNDTVFAHGGLLPIHVYGIERLNSEVAAWM-RGDGDA----N-SVMWNRTLSKERACRALQQALAKVH-----GKRLVVGHTPQSG-VNCECENQVWRIDVGMSYGRPVQVLEITQHEVRIIRSTPT
TGRIIAIGDIHGDLQKALSCLEMAGVLAKWVGGDTVVVQLGDVLDRGDCEIGSVLLLRELDRQARQQGGAVYMLNGNHESLNV---------------AGD---FRYVTPGAFFESARARWYLYQPGGAMARE-LAATVLVVNDVVFAHGGLLPHHLYGLQRINDEVAEWM-NGAGDS----S-SVQWNRTFGKERMNFQLRATLESLN-----ARAMVVGHTPQSG-VNCECDGRVWRVDAGMSSGAAPQV----------------
SGRIIAIGDIHGDVQKAITSLKLGGVLVVWCGGNTVVVQLGDVLDRGDSEIGAIILLRELDRQARLQGGAVYMLNGNHESLNL---------------LGAAMWRRYVTPGGFRESGLVRLHLYSPGGRLACE-LAPTVLIINDTVFAHGGVLPNHVYGLERLNAEVAAWM-RGAGGP----D-SVMWNRQFGHERACMDLDATLRLLG-----ARQLIVGHTPQNG-ANCECNGRVWRMDVGMSKGAAPQVLEIEPEDIRLLCPPSV
KGRVVALGDVHGDIGQARRALTIAGVLGTWIGGDTVVVQVGDVLDRGDDEIAILILLQKLHKAAQADGGAVYILNGNHEVLNV---------------SGD---FRYVTQGAFQESTRFRVGLFSPGGPLAQQ-LASTVLIVNDTVFAHGGLMPRHVFGLEKLNNAVADWM-RGAGSK----D-SVVWNRTFGQENACETLGKTLDAID----GAKRLVVGHTPQGG-CNAECDGRIWRIDVGMSFGADPEVIEIVGDEVRVLTSRVP
PGRVVALGDVHGDIGQARRALTIAGVLGEWTGGNTVVVQVGDVLDRGDDEIAILILLQKLHKQAEAQGGAVYILNGNHEVLNV---------------SGD---FRYVTQGAFQESARFRVGLFSPGGPLAQQ-LASTVLIVNDTVFAHGGLMPRHVFGLERLNNAVADWM-RGAGSK----D-SVVWNRTFGTENACEVLGNTLDAISEKYGAAKRLVVGHTPQGG-CNGECDGRIWRIDVGMSFGADPEVIEIDGDEVRVLNSRVP
-GRVVAIGDLHGDIGQARRALRMAGVLDRWVGGDTTLVQLGDILDRGDDEIGILILLQKLDKEAQKQGGRVYVMNGNHEVLNV---------------SGD---FRYVSRGAFGESTRFRIGLFSPGGPLAQQ-LSHTVLIVNDTVFAHGGLVPRHVFGLDKLNRAVTDWM-RGKGGR----D-SIVWHRAYGTEKSCELLGKTLGMID----GVSRLVVGHTPQGG-ANCECNGQIWRIDVGMSFGAEPQVLEIDGDEVRVLSSSSV
PGRVIAIGDLHGDIGQARRALRLAGVLGTWVGGDTTVVQVGDILDRGDDEIGILILLQKLEKEARKQGGGVYVLNGNHEVLNV---------------SGD---FRYVSRGAFGETMRFRIGLFSPGGPLAQQ-MSHTVLIVNDTVFAHGGLVPRHVFGLDKLNRAVTDWM-RGKGGR----D-SIVWHRGYGTERSCALLGETLGMID----GANRLVVGHTPQGG-ANCECDGRIWRIDVGMSFGADPQVLEIDGQEVRVLTPTNM
FGRTVEVSDLAGAMGQARRLPHMRRYRAAWVGGNATLVQLGDILDRGDDEIGILILLQKLDKEAKKAGGAVYVMNGNHEVLNI---------------SGD---FRYVTRGAFGETTRFRIGLFSPGGPLAQQ-LSHTVLIVNDTVFVHGGLVPRHVYGLDKLNRAVSDWM-RGKGGR----D-SIVWHRGYGTENSCELLEKTLGMID----GANRMVVGHTPQGG-ANCECDGKIWRIDXXXXXXAEPQVLEIDGGDVRVITSASS
-----------------MKALECAKVMDKWCGGDTVVVQVGDILDRGDNELAIMRKFRALAKDARAAGGDFIVINGNHEIMNV---------------LGD---FRYVTKGAYGECARYRRALFLPGGEMAVK-MAPTVLQVDDTVFAHAGIDESHVYGFARINAEVSQWM-AGSLEE----K-GVVWTREYGGADACRRLEKALDATG-----AKRIVIGHTPQKG-VNSGCGGKVWRADVGASRGNTPQVIEIVNGRVRVLSA---
GRRLVAVGDIHGDFAQAMKALELSKCMNKWIGGTTVLVQVGDILDRGDNELAIMRKFQKLAKEAKEAGGDVVVMNGNHEIMNV---------------MGD---FRYVTKGAFGECRRWRRDLFLPGGEMAVK-MAPTVLQVGDTVFAHAGITENHVYGFQRLNNEVAAWM-VGKLEE----K-GVVWTRDYGGAEACKRLTEALDATG-----AKRLIVGHTPQKG-INSGCGGKVWRSDTGMSRGNTPQVIEIVNGRVRIL-----
GRRLIAIGDLHGDFLAMVKSLELAQVIDKWNGGDAVVVQVGDVLDRGDSEIAILRKLRSLAKQAKEAGGDLITMNGNHEIMNV---------------MGD---FRYATPGAFEECRRYRQQLFKPGGEIAKW-LAPTVLVVDDTVFAHAGIDLSHVYGFERINKEVAMWM-EGKLES----D-GVVWTRDYGGKDSCRRLASALEGAD-----AKRLVIGHTPQTG-VTSGCKGTVWRVDVGASRGNSAQVIEIIGGKVRVLA----
GRRLVAVGDLHGDFLAAVRALELAGVMDKWVGGDAVVVQVGDVLDRGDSEIAIMRKLRALRKQARQVGGDVVCMNGNHEIMNV---------------MGD---FRYATPGAFEECRRYRQQLFKPGGELAMW-LAPTVLVVDDTVFAHAGIDLSHVYGFERINKEVSMWM-QGKLES----D-GVVWTRDYGGKDACRKLNTALDAAG-----AKRLVIGHTPQTG-VTNGCKGALWRVDVGASRGHDVQVIEIVNGRTRVLA----
GRRLIAIGDLHGDFLAMVRSLELAGVCDKWIGGNAVVVQVGDVLDRGDSEIAILRKLRALKRQAKEQGGDVITMNGNHEIMNV---------------MGD---FRYATPGAFEECRLYRQKLFSPGGEIAKW-LAPTVLVVDDTVFAHAGIDLSHVYGFERINREVSLWM-QGKLES----D-GVVWTRDYGGKDACRRLGAALDAAE-----AKRLVIGHTPQTG-VTSGCKGAVWRVDVGASRGNAAQVIEVIGGRVRVLA----
ADRVVAIGDVHGDLAATRAALRIAGAIDRWIGGKLVLVQTGDELDRGDDEQTIVDLFDRLAVEARAAGGAVYALNGNHEVMNV---------------QLD---FRYVTEGGFKDFEDVRAAAFAPGGLYARK-LADVIIAVGDTVFTHGGVLPAHTYGISRINREVRAWM-EGKAAE----D-SPVWARLYSSDPPCAALDQTLAAMS-----AKRMVVGHTVQHG-ATSACGDKIWRIDVGMASHGKPAALEIVGDTVRVLTPEAT
PARVVAIGDLHGDLDAALRALSLAGAIALWTGGDMVLVQTGDVLDRGDDEQAILDLLARLEREARAAGGAVHALLGNHETMNA---------------AGD---FRYVTPGGFSDFADARAAAFLPGGVYAER-LANTVVVVGDTVFAHGGVVPRWAYGIERVNAELRCWL-AGELAE----D-NPMWSRDFSREPACDALERALAALD-----ATRMVVGHTPQDG-ITSACDGRVWRIDTGMAAHGAVQALELRGDSARILSEDE-
--------------------------MDKWIGGSLVIVQTGDQLDRGDGEQAILELLARLQHEAKAAGGAIHILNGNHEFMNA---------------MGD---LRYVTPGGLVDFADARVAAFLPGRPWAKE-LGNTVVVVGDTAFVHGGVLPAYAGDITTLNREARAFL-NGEVDP----D-GPVWSRHYSDE-DCALLDQALAKLE-----VKRMVVGHTVHEG-IQSACDEKVWMVDVGMAAHGPTQVLVIAGAEVSVLAG---
VPHIIAFGDVHGDFVAMAEVLLGAGIVDHWIAGETWVVQVGDQLDRGYQEEEIMNLFEQLRVEAAEAGGRFLALNGNHEIMQA---------------EGR---MDYVFD--LEAFGGLRVEAFAPGGEWALV-LANVIVKVGRTVFVHGGALPEHALGIENMNDAAKAWL-VGDDGS----G-SIVWDRTYSDDDRCELLTAALAAMD-----ADRIVVAHTIQPG-INAICDDRAWRIDTGMADYGPIEALEITGDVASVIQME--
PERLVAVGDLHGDLDKSREAFKIAGLIDRWTGGSTMVVQVGDVLDRGGEELKILYFLEKLKREAERAGGKVLTMNGNHEIMNI---------------EGD---FRYVTKTGLEEFQVWRIAALRPEGPISKRFLTQTVAVVGDSVFVHGGLLAEHIYGLERINEEVRGWI-NGLRGG----N-SVVWLRKFSEEMDCAALEHALSTIG-----VKRMIMGHTIQAG-INGVCNDKAIRIDVGMSKGGLPEVLEIRR-DVRILTSNPL
PERLVAIGDLHGDLEKSREAFKIAGLIDRWTGGSTMVVQVGDVLDRGGEELKILYFLEKLKREAERAGGKILTMNGNHEIMNI---------------EGD---FRYVTKKGLEEFQIWRIAALRPDGPIAKRFLTQTVAVVGDSVFVHGGLLAEHIYGLERINEEVRGWI-NGFRGG----N-SVVWLRKFSEEMDCAALEHALSTIG-----VKRMIMGHTIQAG-INGVCNDKAIRIDVGMSKGGLPEVLEIRR-DVRIVTSNPL
PERLVAIGDLHGDLEKSKESFRIAGLIDRWTGGSTVVVQVGDVLDRGGEEIKILYFLEKLKREAERSGGKVLTMNGNHEIMNV---------------EGD---FRYVTKKGLEEFQIWRIAALRPEGPIAKRFLTQTVAVVGDSVFVHGGLLAEHIYGLERINEEVKGWI-NGLRGG----N-SVVWLRKFSEEMDCAALEHALSTIG-----VKRMIMGHTIQAG-INGVCNDKAIRIDVGMSKGGLPEVLEIRR-DVRIVTSNPL
PERLVAIGDLHGDLDKSKEAFRIAGLIDKWTGGSTMVVQVGDVLDRGGEELKILYFLEKLKREAEKSGGKILTMNGNHEIMNV---------------EGD---FRYVTEKGLEEFQIWRIAALRPEGPIAKRFLSQTVAVVGDSLFVHGGLLAEHIYGLERINEEVTCWI-NGLRGG----N-SVVWLRKFSDEMDCSALEHALSTIG-----VKRMIMGHTIQAG-INGVCDNKAIRIDVGMSKGGLPEVLEIRK-DVRIVTSNPL
PDRLVAIGDLHGDLEKSKEAFRIAGLIDRWTGGSTMVVQVGDVLDRGGDELKILYFLERLKREAEREGGRVVTMNGNHEIMNI---------------EGD---FRFVTKEGLEEFRVWRIAALRPQGPIAKRFLSQTVAVVGDSVFVHGGLLAEHVYGLERMNEEVTSWI-NGLRGG----N-SVVWLRKFSDERDCAALEHALSTIG-----VRRMIMGHTIQAG-INGVCGDKAIRIDVGMSKGGLPEVLEIRK-DVRIVTSNPL
PERLIAIGDLHGDFDKSKQAFRIAGLIDKWIGGSTTVVQIGDVLDRGGNELKILYFIEKLKREAAKTGGKIITMNGNHEIMNM---------------EGD---FRFVTKEGLDEFRVWRIAALRPEGPISRRFFTVTVLVVGDSIFVHGGLLPEHVYGLERINQEVRNWI-NGSRGR----D-GVVWVRRFSREQDCSALEHVLATVG-----VKRMIMGHTIQSG-INGACNNRAIRIDVGMSSGGLPEVLEIDR-NLQVLTSNTI
VDRLIAIGDLHGDLEKSKQALRLAGLINQWTGGTATVVQIGDVLDRGDDEIKILYLLEKLKREAEKSGGKFITMNGNHEIMNI---------------EAD---FRYATEMGLKEFEDWRIAALRPDGPIARRFLSTTVLVVGDSVFVHGGLLKQHVYGLERINREVRDWI-NGLKGR----H-AVVWLRKFSDE-DCSALEHALATLG-----VKRMIMGHTIQKG-INAVCDNRAIRIDVGLSRGGLPEVLEING-NLLVLTANPL
VDRLIAIGDLHGDLEKSKQALRLAGLINQWTGGTATVVQIGDVLDRGDDEIKILYLLEKLKREAEKSGGKFITMNGNHEIMNI---------------EAD---FRYATEMGLKEFEDWRIAALRPDGPIARRFLSTTVLVVGDSVFVHGGLLKQHVYGLERINREVRDWI-NGLKGR----H-AVVWLRKFSDE-DCSALEHALATIG-----VKRMIMGHTIQKG-INAVCDNRAIRIDVGLSRGGLPEVLEING-NLLVLTANPL
PDRLIAIGDLHGDLEKSKQALRLAGLIDRWFGGSATVVQIGDVLDRGDDELKILYFLEKLKREAVKSGGNLITMNGNHEIMNV---------------EGD---FRYMTKLGLEEFTNWRIAALRPNGPIANRFLSLTVLVVGDSVFVHGGLLAEHVYGLARMNKEVSDWI-TGLRGR----N-AVVWLRKFSDEVDCAALEHVLATIG-----VKRMIMGHTIQAG-INGVCENKAIRIDVGMSRGGLPEVLEING-NLRVLTSNPL
PNRLVAIGDLHGDLEKSKQAFRLAGLIDRWSGGSATVVQIGDVLDRGGEELKILYFLEKLKREAVKSGGNLITMNGNHEIMNV---------------ESD---FRYVTKVGLEEFSNWRIAALRPDGPIANKFLSVTVLVIGDSVFVHGGLLAKHVYGLERMNQEVRDWI-TGLRGR----E-AVVWLRKFSDEVDCSALEHVLATIG-----VKRMIMGHTIQAG-INAVCDNRAIRIDVGMSKGGLPEVLEING-KLRVLTSNPW
PDRLIAIGDLHGDLEKSKQALRLAGLIDKWAGGSATAVQVGDVLDRGDDEIQILYFLEKLKREAMKDGGNFITMNGNHEIMNI---------------EGD---FRYVTKLGLKEFEDWRIAALRPNGPIANKFLSVTVLVVGDSIFVHGGLLAQHVYGLERINEEVRDWI-SGLRGR----N-AVVWLRKYSDV-DCSMLEHVLATVG-----VKRMIMGHTIQDG-INVACNNRAVRIDVGMSKGGLPEVLEINQ-NLRVLTSNPL
PNRLVAIGDLHGDLEKSKQAFRLAGLIDRWCGGSTTVVQIGDVLDRGGEELKILYFLEKLKREAVKSGGQLITLNGNHEIMNI---------------EGD---FRYVTKKALEEFDVWRIAALRPDGPISRRFLALTVLVVGDSVFVHGGLLEKHVYGLQRINDEVRDWI-NGLRGR----N-AVVWLRKFSDEFDCSLLEHVLATIG-----AKRMIMGHTIQIG-INGACDNRAIRIDVGMSKGGLPEVLEIDR-NLRVLTSNPM
PDRLIAVGDLHGDLSKSKEALRLAGLIDRWIGGSATVVQIGDVLDRGGDELKILYFLEKLKREAAKDGGMIITMNGNHEIMNV---------------EGD---FRYVTKEGLEEFRAWRIAALHPNGPISGRFLSTTVLVVGESVFVHGGLLPGHVYGLQRINEEVRDWI-KGLRRS----N-AVVWLRKFSDESDCSLLKHVLDTIG-----AKRMIMGHTIQAG-INGVCNNQAIRIDVGMSKGGFPEVLEFVG-NPRILTSNPY
PPRLVAIGDLHGDLEKSKEALRLAGLIDRYTGGSATVVQIGDVLDRGGDELKILYFLEKLKREAARRGGRIITMNGNHEIMNV---------------EGD---FRFATLPGVEEFRVWRVAALRPNGPIAKRFLSVTVLVVGDSIFVHGGLLPQHTYGLEKINEEVRDWV-NGSRGA----D-GLVWVRKFSRGDDCSALEHVLSTVG-----VKRMVMGHTIQVG-INGVCDDKAIRIDVGLSKGGLPEVLEISG-SLRILTGNPL
PPRLVAIGDLHGDLEKSKEALRLAGLIDRYTGGSATVVQIGDVLDRGGDELKILYFLEKLKREAARRGGRIITMNGNHEIMNV---------------EGD---FRFATLPGVEEFRVWRVAALRPNGPIAKRFLSVTVLVVGDSIFVHGGLLPQHTYGLEKINEEVRDWV-NGSRGA----D-GLVWVRKFSRGDDCSALEHVLSTVG-----VKRMVMGHTIQVG-INGVCDDKAIRIDVGLSKGGLPEVLEISG-SLRILTGNPL
PPRLVAVGDLHGDLEKSKQALRLAGLIDRYIGGSATVVQVGDVLDRGGEELKILYFLEKLKREAARSGGRIVTMHGNHEIMNV---------------EGD---FRFATESGVEEFRVWRVAALRPNGPIATRFLSVTVLVVGDSIFVHGGLLPEHSYGLEKINEEVRDWV-KGLRSA----D-GLLWLRKFSRSKDCSALEHVLATVG-----VKRMVMGHSIQVG-INGACDDKAIRIDVGLSKGGLPEVLEISR-NLRILTEDPL
PSRLIAIGDLHGDLKKSKEALSIAGLIDNYTGGSATVVQIGDVLDRGGDEIKILYLLEKLKRQAAIHGGNFITMNGNHEIMNA---------------EGD---FRFATKNGVEEFKVWRVAALRPNGPISKRFFTVTVLVVGDSIFVHGGLLKEHVYGLEKINGEVSDWY-KGLRGR----N-ALVWLRKFSD--DCSSLEHVLSTIG-----VKRMIMGHTIQEG-INGVCENKAIRIDVGMSKGGLPEVLEIDR--VRILTSNPL
QDRLVAIGDLHGDLEKTKESLRLAKLIDKWVGGSTTVVQIGDVMDRGGDEIKILYYLEKLKREAARCGGTVITMHGNHEIMNV---------------EGD---FRFVTRKGLEEFRVWRIAALRPSGPISSRFLSVAVLVVGDSVFVHGGLLSQHVYGLEKINEEVRDWI-HGLHGA----N-GVVWLRKFSLGLDCSALEHVLATIG-----AKRMIMGHTIQFG-INGVCNERAIRIDVGMSKGGLPEVLEIKG-NMRILTSNPL
QDRLVAIGDLHGDLEKTKESLRLAKLVDKWVGGSTTVVQIGDVLDRGGDEIKILYYLEKLKREAARCGGTVITMHGNHEIMNV---------------EGD---FRXVTRKGLDDFRVWRIAALRPSGPISSRFLSVAVLVVGDSVFVHGGLLGQHVYGLEKINEELREWI-HGLRGA----N-SVVWLRKFSHEYDCSALEHVLATIG-----AKRMIMGHTIQFG-INGVCNERAIRIDVGMSKGGLPEVLEIKG-NLRILTSNPL
QDRLVAIGDLHGDLEKTKESLRLAKLVDKWVGGSTTVVQIGDVLDRGGDEIKILYYLEKLKREAARCGGTVITMHGNHEIMNV---------------XXD---FRXVTRKGLDDFRVWRIAALRPSGPISSRFLSVAVLVVGDSVFVHGGLLGQHVYGLEKINEELREWI-HGLRGA----N-SVVWLRKFSHEYDCSALEHVLATIG-----AKRMIMGHTIQFG-INGVCNERAIRIDVGMSKGGLPEVLEIKG-NLRILTSNPL
QDRLIAIGDLHGDLEKTKESLRLAKLIDKWVGGSSTLVQIGDVFDRGGDELKILYYLEKLRREAARCGGTVITMHGNHEIMNV---------------EGD---FRFATHKGLDEFRGWRVAALRPNGPISSRFLALTVLVVGDSVFVHGGLLAAHVYGLEKINAEVRDWV-HGLRGR----N-AVVWLRNFSHEFDCSALEHVLSTIG-----AKKMIMGHTIQFG-INGVCEERAIRIDVGMSKGGLPEVLEING-NMRILTSNPL
PSRLIAIGDLHGDLDKTKQAFHLAGLIDRWSGGSSTVVQVGDVFDRGGDELKILYFLEKLKREAAKSGGELITMNGNHEIMNV---------------EAD---FRFVTRSGLQEFEDWRIAALRPGGPVSTRFLTQTVVVVGDSVFVHGGLLSNHVYGLERINDEVREWL-SGSRGR----D-AVVWLRRFSEEADCSALEHVLATIG-----VKRMIMGHTIQSG-INGICGNKAIRIDVGLSKGGLPEVLEIDGTNLRILTANPL
PSRLIAIGDLHGDLEKTKQAFRLAGLIDRWSGGSSTVVQVGDVFDRGGDELKILYFLEKLKREAAKSGGELITMNGNHEIMNV---------------EAD---FRFVTRSGLQEFEDWRIAALRPGGPVSTRFLTQTVVVVGDSVFVHGGLLSNHVYGLERINDEVREWL-SGSKGR----D-AVVWLRKFSEEADCSALEHVLATIG-----VKRMIMGHTIQGG-INGICENRAIRIDVGLSKGGLPEVLEIDGTNVRILTANPL
PDRLIAIGDVHGDLEKTKEAFRIGGLIDRWIGGSTTVVQVGDVLDRGGEEIQILYFLEKLKREAARSGGKIITMNGNHELLNV---------------DGN---FKFTTADSLKEFKKWRIAALRPGGPITRRFLSATVLVIGDSIFVHGGLSSKHLYGLDRINEEVKDWM-NGL-GE----D-GVVWMRKFSVKKDCSALEHLLTTVG-----VQRMIMGHTPQ-R-INDECDGKAIRIDVGMSRGRLPEVLEITR-GLKILSSSPA
PDRLIAVGDLHGDLQKSKEALRLAALIDRWTGRTATVVQIGDVLDRGGDELKILYFLEKLKREAEKSGGTIITMNGNHEIMNV---------------DGD---FRFVTQAGLDEFRVWRIAALRPEGPISVRFLSQTVVVVGDSVFVHGGLLPKHVYGLERINEEVRDWI-NGLRGK----H-SMVWLRKFSHELDCSTLEHVLATIG-----AKRMIMGHTIQTG-INGACGNRAIRIDVEADR----------------------
PNRLVAIGDLHGDLDKSKQAFKIAGLIHRWIGGNTTVVQIGDVFDRGDDELKILYFLEKLKREALRSGGSIITMIGNHEIMNI---------------DGD---FRYITPSGLQEFKAWRIAALRPNGPISTRFLSPTALVVGDSVFVHGGLLQDHVYGLERINEEVRDWI-NGLRGR----N-SVVWLRKFSDQVDCSTLQHVLATIG-----AKRMIMGHTIQMG-INGVCDNQAIRIDVGMSKGGLPEVLEIIG-NVRILTSEKV
PSRLIAIGDLHGDLPKAKQALRLAGLVGRWSGGSATVVQVGDIFDRGGDEIKLLYFFEKLKREAAGAGGLVITMNGNHEIMNV---------------EGD---FRFAAREGFEEFENWRIAALRPNGLISSRFLSQTVVVVGDSVFAHGGLLQNHVYGLDLINEEVRDWI-LGLRGR----D-SIVWLRSFSNELDCSMLEHVLETIG-----VKRMIMGHTIQNG-INTVCGNRAVRIDVGMSRLRFPEVLEIGE-NLKVLTSNPL
PSRLVAIGDLHGDLAKSLAALRLAGLLPSWAAGPTLAVQLGDILDRGGDELRLLYFLRRLSISAAAQGGALLPILGNHEVMNV---------------AGD---YRFVTPEGLREFSAWRLAALRPEGPIARRFLAPTVLVVGDSVFVHGGLLEAHVYGIERINAEVSDWI-RGGSGR----D-AVVWLRRFSEGFDCQRLQGVLGMLG-----TKRMVMGHTIQEG-INAVCGAQAVRVDVGLSRGGLPEVLEINGGGVRVITTDPA
PTRLVAIGDLHGDLPKSLSALRLAGLVPSWSAGPTLAVQLGDILDRGGDEIRLLYLIRRLAISAAGQGGALLPIMGNHEVMNV---------------SGD---FRFATPQGLREFSAWRLAALLPDGPIARRFLAPTVLVVGDSVFVHGGLLEANVYGLERINAEVSEWI-RGERGR----D-AVVWLRRFSDGVDCQRLEGVLGMIG-----AKRMIMGHTIQEG-INAVCGAQAVRVDVGLSRGGLPEVLEINGGGVRVITTDPA
PSRLVAIGDLHGDLPKSLSALRLAGLVPSWAAGPTLAVQLGDILDRGGDELRLLYLLRRLALSAEARGGALLPILGNHEVMNV---------------SGD---FRFATPQGLQEFSAWRLAALRPDGPIARRFLAPTVLVVGDSVFVHGGLLEANVYGLERINAEVSEWI-RGERGR----D-AVVWLRRFSDGFDCQKLEGVLGMIG-----AKRMVMGHTIQVG-INAVCGAQAVRVDVGLSKGGLPEVLEINGGGVRVITTPPS
PSRLVAIGDLHGDLPKSLSALRLAGLVPSWAAGPTLAVQLGDILDRGGDELRLLYLLRRLALSAEARGGALLPILGNHEVMNV---------------SGD---FRFATPQGFQEFSAWRLAALRPDGPIARRFLAPTVLVVGDSVFVHGGLLEANVYGLERINAEVSEWI-RGERGR----D-AVVWLRRFSDGFDCQRLEGVLGMIG-----AKRMVMGHTIQVG-INAVCGAQAVRVDVGLSRGGLPEVLEINGGGVRVITTPPS
PSRLVAIGDLHGDLPKSLSALRLAGLVPSWAAGPTLAVQLGDILDRGGDELRLLYLLRRLALSAEARGGAFLPILGNHEVMNV---------------SGD---FRFATPQGLQEFSAWRLAALRPDGPIARRFLAPTVLVVGDSVFVHGGLLEANVYGLERINAEVSEWI-RGERGR----D-AVVWLRRFSDGFDCKRLEGVLGMIG-----ARRMVMGHTIQVG-INAVCSAQAVRVDVGLSRGGLPEVLEINAGGVRVITTPPS
LSRLVAIGDLHGDLPKSLSALRLAGLVPSWAAGPTLAVQLGDILDRGGDELRLLYLLRRLSLSAESRGGAFLPILGNHEVMNV---------------SGD---FRFATPQGFQEFSAWRLAALRPDGPIARRFLAPTVLVVGDSVFVHGGLLEANVYGLERINAEVSEWI-RGERGR----D-AVVWLRRFSDGFDCKRLEGVLGMIG-----AKRMVMGHTIQVG-INAVCSAQAVRVDVGLSRGGLPEVLEINAGGVRVITTPPS
PKRLIAVGDIHGDLAKARAALHVAEVIDHWIGGETVVVQVGDLLDRGGEEIKVIYLLEKLRGEAQKVGGNVHIMNGNHEIMNI---------------EGD---FRYATPLGLDEFQRWRIAALRPGGPLASRFLAPTVLVVGSSVFVHGGLLPVHVHGLERINQEVSEWM-LGTHGG----N-ALVWLRKYSDVKDCDLLKRCLGSIG-----AKRMVVGHTIQIG-LNGACDNKVIRVDVGLSKGGMPQVLEIRG-DLRILSSRLP
VERLVAIGDIHGDLAKTRESLRIAGVVDRWIGGKTVVVQVGDVLDRGGQELKVLYLLERLKGEAQRHGGDLHIMNGNHEVMNI---------------EGD---FRYATKEALDEFSAWRYAALRPGGPISSRFLAPTILIVGSTVFAHGGILPSHLYGLEKINAEVRDWI-QGRRGK----D-AVVWARQYSIPVDCKLLDEVLTGIG-----ASRMVVGHTIQFG-INSACQNQVFRVDVGMSSGTAPEVLEIRH-DVRVLS----
VRRLVAVGDLHGDLAKTKEALVAGGLMDRWSGGTTTAVQVGDQLDRGGDEVAILLLLERLRKEARDAGGELVVMNGNHETLNV---------------AGR---FRYATADGLEDFRRWRLAALAPGGPMARRFLAPLVVAVGSTVFAHGGVLPHHVYGLERINKETSDWV-RGNSGR----E-SVVWARDYSMPEDCDVLEASLSKMG-----MKRVVVGHTIQHG-VNAACDGKVLRVDVGMSKGGKPEVLEILDDGGVFRLSLDE
-ERLVAIGDLHGDLNKATRAFRAGGLIDKWIGGATVAVQVGDQLDRGGDEVAILYMLERLRKEARDAGGELIVMNGNHETLNV---------------AGR---FRYAFEPGIEDFRRWRLAALAPGGPMAKRFLAPVVVAVGSTLFAHGGVLPHHVYGLERINQETSEWI-RGDSGG----R-SVVWARDYSWPQDCGVLRRALDGLG-----IDRVVVGHTIQEG-VNAACDGRVLRVDVGMSEGSEPEVLEIL------------
VERLVAIGDVHGDLAKTREAFRAAKLTNEWVGGTTTCVQVGDQLDRGKDEVAILHFLERLRGEARAAGGELVVMNGNHETLNV---------------SGR---YRYSLAEGNADFTRWRWRALAPGAPLALRFLAPVVVAIGSTLFVHGGVLPEHVYGLDTLNEEISQWI-KRGQGR----D-SVVWARDYSHVQDCDLLEETLRMIG-----VERVVVGHTIQHG-ITSACDGKVIRIDVGMSKGAKPEALEILKDGIAKMKLGDD
VERLVAIGDVHGDLSKVREAFRAAGMTNEWVGGSATCVQVGDQLDRGKDEVAILHFLERLRGEARDAGGELVVMNGNHETLNV---------------SGR---FRYSLPEGRADFARWRWRALAPGSPMTMRFLAPVVVAIGSTLFVHGGVLPEHVYGLDTLNAEISAWM-QRGQGR----D-SLVWARDYSHVQDCDLLKETLAMIG-----IERVVVGHTIQYG-ITKACDGQVIRIDVGMSKGAKPEALEILNDGI--------
VERLVAIGDVHGDLDKTREAFRAARLTNEWIGGTATCVQVGDQLDRGKDEVAILHFLERLRTEARNAGGELIVMNGNHETLNV---------------AGR---YRYALTEGSADFARWRWRALAPGAPLTLRFLAPVVVAVGSTLFVHGGILPEHVYGLDSLNAEISTWM-KMGQGR----D-SLVWARDYSHVQDCDLLKETLKMIG-----VERIVVGHTIQHG-ITSACDGKVIRVDVGMSKGAKPEALEILRDGLTKLKVGAD
VPRLVAIGDLHGDLKKARRAFRLGGLTDRWIGGTTTAVQVGDQLDRGNDEVRILYFLERLEREAERAGGKLHILNGNHETMNV---------------AGR---FNYATLPGLADFYHHSEALHCSAGAVTARFLAPIALQIGSTVFVHGGVLPQHALGLERINQETRAWM-RGETGR----Q-AIVWAREYSAGADCAALEQVLGRLG-----AERMVVGHTIQAG-INSACEDRVFRIDVGLSKGGEPQV----------------
VPRLVAIGDLHGDLRKARRAFRLAGLIDRWAGGTTTV--VGDLLDRGDQELPLLFFLERLQGQAAAAGGALHVLNGNHETMNV---------------AGQ---FRYVTHRGMHSFADWRILALQPGGEVTRRFLAPVVLQVGSTLFVHGGVLRQHVYGLERINRETQEWMLKGSSGR----G-AVVWSRHYSAAADCGQLAEVLGRVG-----AQRMVVGHTIQGG-INSACQGRVLRIDVGLSRGGSPEVLEIVN-DVRRLSESQQ
PPRLVAIGDIHGDYHKAVRALRLAGLMDRWAGGSTVAVQVGDILDRGDHEIRILILLERLAAEAAAAGGRLYLLNGNHETMNV---------------MGD---HRYATPGANLEFLGFR--ALMPGSELARRFFAPTVLQLGGNVFVHGGVLPAHVYGLEKINSETQSWM-LAPRGG----S-AIVWARAFSASDDCDTLKSVLESVG-----AQRMVVGHTIQRG-INSACESRVVRVDVGMSHGGPVEVLEVLK-DVLRLREHTP
ADRLVAIGDIHGDYHKAVRAFRLAGLTDRWSGGSTVAVQVGDILDRGDHEIRTLIMLERLAREAEAAGGRLYLLNGNHETMNV---------------MGD---HRYATPGANLEVLGLR--ALRPGSEISRRFFAPTVLQVGDNLFVHGGVLPAHVYGLERINRETQSWL-LGGLGG----S-AIVWARAFSASDDCETLQNVLESIG-----ARRMVVGHTIQRG-INSACESRVIRIDVGMSHGFPVEVLEVLK-DVRRLREHGP
-----------------------------------------------------------------------------------------------------------------------CLTVLRPDGPISRRFMAPTVLVVGDSVFVHGGLLEANVYGLERINAEVSEWI-RGERGW----D-IVVWLRRFSDGFDCKRLEGVLGMIG-----AKRMVMGHTIQVG-INTVGRGPPPSTSVSVGRGAMAQTLATVG---RTLPQRGG
-----------------------------------------------------------------------------------------------------------------------RLTALRPDGPISRRFLAPTVLVVGDSVFIHGGLLEANIYGLERINAEVSEWI-RGERGR----D-TVVWLRRFFDGFDCKRLEGVLGMIG-----AKRMVMGHTIQVE-INTVGRGPPPSTSVSVGRGAMAQTLATTG---RTLPQRGG
-----------------------------------------------------------------------------------------------------------------------RLTALRPDGPISRRFLAPTVLVVGDSVFIHGGLLEANIYGLERINAEVSEWI-RGERGR----D-TVVWLRRFFDGFDCKRLEGVLGMIG-----AKRMVMGHTIQVE-INTVGRGPPPSTSVSVGRGAMAQTLATTG---RTLPQRGG
VRRLLALGDVHGDLASLRKCLSLANVINEWIGGDAVVVQVGDVFDRGDAERAVLHFLDTLDRQARERGGAVYRLLGNHEVMNV---------------DLD---FRYVTPGGFAEFRRRRAMALAPGCPTARLLAEQLVLIIGDTLFVHGGLRPDHVYGLERLNAETRAWMERRAKGS----R-SPVWMRTYSAPHACRELEETLRRAG-----VRRMVVGHTPQ--VINGACRGRVWRVDTGMSAAGACEVLEISETHIRIFTDHGV
PGRVVALGDLHGDAAAAVTALTAAGLIDHWSGGDATLVQLGDVLDRGGEEFALWGLLERLRLEARSAGGRVVTLLGNHEVLNA---------------LGKA--ATYVHPAGHAQFGDDRCAAFRPGGALAARLADPVVAVVGDSVFAHASLPRGATGSLARLNAETRAWL-LGEGGR----D-SPVWDRTFSAPGDCEALRDTLRGLG-----ASRLVVGHTPQ--RVNGACGGAVWRCDTGCSRWGPVEALEIQGGAVRVLRRGTA
PKRIVAVGDLHGDIHATRQALRLAGVLHEWIGGDTFLVQVGDQVDRGDDEIQVMSLLHRLGKQARAEGGRVEVLVGNHELMSA---------------QGN---FRYATKGAMRNFQRWRYLSLRSGGTFASKFLAKAILIVGDTVFVHAGLLHKHFEAINVLNQEVAAFL-KGEWGN----D-GILWTRRFSKIDTCKQLKKTLNRLN-----VRRMVVGHSVQDG-ISPACDASVWRIDVGMSKGTSPQVLEIKQDGVNILGKSIE
PDRLVAIGDLHGDIVATRRALRLAEVLHEWVGGKTVVVQVGDQLDRGDDELQILSLLRKLAVQARQHEGALHVLIGNHEILS----------------THT---ARYATRGALENFFRWRYMALHPGGMISRTILATTALIVGQTLFVHAGIDLDHIEALKKINEEVSAFF-RGESTP----D-SMVWMRRYGGTHTCATLNATLKALD-----VRRMVIGHTIQSKTINSACDGAVWRVDIGMSSGTEPQILEMWKNGVNVKKEAAM
NQRLICIGDVHGDLWALQDFLEISGVYDEWIGGNTIVVQCGDILDRGVEELACYKLLCKLSQQAIHTDGKVILLVGNHEAMNS---------------MGL---FQYAINDLEHERKIGRWSSYEPGGLLATSLLAKVAIRVGRTVCVHAGLRPSHLGGIEGMNKQFRDWITLET---------GPIWMRDYSYPHTTRMIEETLLLLD-----CDRMIMGHTIQ--QINCVLHGRAWRIDVGASRGGTPE-IKIKYRY---------
NQRIVSFGDVHGDITALRTFLITARVLDRWSGGDTICVQTGDVLDRGDDELACFRLLATLSRQAKESGGALLLLYGNHESLNA---------------AGL---FQYANPGGNAEFESTRWASFEPGGLLAENMLGLVACVVGRTVFVHAGLQAVHLNGISKLNMEARDWILKDCIGA----S-SPVWMRDYSQPNKNPYAKTMIGTLN-----VQRMVMGHTPQ---INAAMNGRAWRIDVGASQGGTPEVLEI-------------
AERLVVIGDVHGDIDAFRSCLQMADLVDKWAGGETVVVQMGDIFDRGDDDLPIQEWVYKLAQEAGRANGALYSVMGNHEMLNA---------------MGD---HSMATRKAFVPFLALRLAAMRPGGPVA-RLMAAVSMKVGDNLFVHAGLLPEHIGGMERLNADTCAWM-LGKWQP----E-GPLWTRVYSTPDARAQLEEVLRLTG-----TKRMVVGHTPQAG-INSAADGQVWRVDTGMTAMGRPEALEIRGEEMTILTEYKS
--MIPFIGNRVLD--AFAETLLAAGLVDNWAAGETVLVQAGDVFDRGDADLEVEEWLWTLQEQATESGGAVYHLLGNHEIMNA---------------MGD---HSTASPNSFKPFQDLRLAAMAPGGPVS-KMLASVAMKIGDTLLVHGGLRPVN-FDLESLNRWTHEWL-VGQWNR----D-SPVWTRFYSSPGAEADLQKVLDATG-----TVRMIVGHTPQAG-INSALGGRLWRTDTGMTAMGQPEALEIVDGVATIITAGGK
AERIIAIGDVHGDVDALHECLKVANLVDNWIGGAAHLVQVGDILDRGMEERRCLQSLLDLKQKAADAGGAVHVLLGNHEVMNV---------------DLD---FRYVSPRENAWFGWERVYAFRPGGGAA-RCLSPIAIQIGDSVFVHGGLRLQHVYGLEKLNQETAAWL-YGSDDI----N-SPIWSRIYSVPSAELELEQVLEKLN-----AKRMVVGHTPQRG-INAFVGYEVWRTDTGMSQGGPIECLEILEDGVHVLTQAGI
PKRIIALGDIHGDVRALATSLHMSHLIDNWIGKDSVLVQLGDVLDRGPNDYWCMRLLIKLQEQARASGGDVICLLGNHEVMNV---------------QLD---FRYVDPAAWAGWELERVNALRRGGTLS-KTLSPVCVVIGDTVFCHGGLMPEAVYGLQRLNDETSNWL-AGENP-----QFSPIWHRAFATANTLSAADCTMRLLH-----VSRMVIGHTPQEG-VNCLVGREIWRVDAGMSTGGPVECLEILAAKVNILSEDGV
AARIIAIGDVHGGFNELHHALKISGCADRWTGGDTVVVQMGDFLDRGSDESRSIEMLRDLKVQAKDAGGDVITLLGNHEIMNA---------------DLD---FSYAP--DIYSFDSWRAQLMQRGGKLA-MLMSPVVVQIGDNVFVHGGLTRETIHGIDKLNQEVADWLRKDADPPKGGRTVSPLWERVYGMPIALETLDGMLESMD-----AKRMIVGHTPQYGGVGTEKEKEVWRIDTNLNDKGRVECLEILTDLVRVLSEDGR
ARRIIAIGDL--------ASLRLAGVIDKWIGGDTVVVQVGDVLDRGDEESAVYDLLRRLASSAARKGGAVHMLLGNHEVMNV---------------GWD---FRYCEMYEKVDGDCPERGGDRPGGPVARK-LGNTVLVIGENVFVHAGLHGRHVYGLERINREVRDWM-RGT---------DPDATKPACVT-NCAKL--TLEDIP-----AKRMIVGHTDN-G-INCACSGAVWRLDVGMSRVAAAEVLEIRGDTVTALRRGVR
TDRVVAIGDVHGDLEALRSCLRLSGLVDAWVAAGATLVSCGDVLDRGDGDWDCLTYLADLKTRATDAGGDVHLVLGNHEVLNV---------------LGD---VRFASRGALVRC---RKRAFAPGSGEGARLLAPVARVCGDTLFCHGGLHAR--GGLDALNGDAARWL-GGAPSP----S-SPVWSRSYSHPAQCGDARSALDALG-----CARMVVGHTPQQG-INACCDDSVFRIDTGLSAYGPKEVLELRPGR---------
EPRLVAFGDIHGDVFRCRQILQLANITDRWIAGSSIVVQLGDIADRGLHPHEIYDLFASLERQAMKAGGEFIFLVGNHELMNI---------------LGI---FYYVHPDVMSAFGGEYAAAFGPEGPYGLYILQPVTVVREGVVFAHAGITPEYAKGVEGINAELMNGF-RGESNS----S-SPLWSRAVLDE-NCSLLMESLRLLP-----VRVMVGGHTVQGGVMAVECNGSLVGADVGLSRFGYVAYVEFLLDD---------
VHRIIAVGDVHGDADNFLKILRIANLIERWTSVRTTLVQVGDLIDRGEQDLEALNIAISLQEQTAQSGDEVVLLIGNHELLNI---------------QGH---YHYVNKHNYGGFLSKRAEGMKATGAFGKYIVDKAAHMDEGVLFIHAGIETSMNKDVEALNADVREALRQGILGS----S-GPLWTRKMIIE-ECSDVRAALKQLN-----ATRIVVGHTPQSGHIGQHCDGQVLAIDVGMSRWDKVAALELVFSK---------
IHRIVAVGDVHGDAERFRQILEMSGVISRWTRLRTTLIQTGDLIDRGEEDLEVLEMAVSLFNEVRTNYDKVVLLMGNHELLNL---------------QGH---FHYVHSKSMGGFLTRRKRAFELDGTFGGFILETVAYAVADTLFVHAGIDEHVVDGIERLNREAKQAIRTKNLGS----T-GPLWSRKMFLD-RCADTKKALASLG-----VKRVVVGHTPQSGRVETFCGGSVIAIDVGMSRWGNIAALEITVTS---------
IHRIIAVGDVHGDTENFRQILSMAGIVSMWTKLRSTLIQMGDLIDRGEDDLGVLEMAFSLFEQVKSNHDNIVLLLGNHELLNL---------------QEQ---FYYVHPETMGGFLSKRKRAFEPSGTFGRFLLDNVLYFDAETVFVHAGIDQRFAVGVEMLNKKTMQAIREKDLGT----S-GPLWTRKMITD-RCTGIQKMLSFIG-----AKRIVVGHTPQSGHVEVFCNDSVIAIDVGLSRWGNLAALELMVTS---------
HSRLVLLPDLHGDARQAARALQLAGLISQWTGGDAMLVQLGDVVDRGHDSLALLGLLQRLGQAAEAAGGRVQAILGNHELMLV---------------HHD---YRYVSREELRAIGAAWQAGLAPSQPLGALVRRPLALLAKGVLVVHAGAFPWMRAGVDAWNAVALEALVHCDLGG----E-GAVWSRRYIQA-VCAEVAAVAERLG-----VQRVVVGHTVQGGRVSSRCGGQLLMVDVGLSRAGEMAVLTCSNGV---------
PSRLVVLPDIHGDGPQALRALHLAGLISQWSGGDTVLVQLGDMVDRGPDSLALLTWLESLRGQARATGGDVVALLGNHELMNI---------------HHD---FRYVAPAEIVALAEAWREALAADAPLGSLVRQPLAALIDAVLAVHAGAFPWMLGGVAAWNAATAGALRFCELGE------GAVWSRHLAHGPVCLEVAAVVSRLR-----VERLLVGHTIQGGRVSSRCGGQLLLADVGISRAGEMAVLQCSSGKTDRQTEEEQ
FARIVAIPDIHGDLHHYRQSLRLAGVVDEWTAGSTHLVQTGDVVDRGQHSLLIMDMLANLTVRAKRVGGKVTALMGNHELMSL---------------MDD---TRYVHKDEILLLGTKWHRSFDPDAKQGRRLRRPLATVAGSSLFSHAGVRSRHLGGVDAMNEAAAAAI-QGKYDN----E-SPVWNRFYSREDVCDEVNRVLTAAR-----ANRMVIGHTVQGG-MRTKCGGKLHLIDVGMSSAGRGAAWVCEGGETELLEKEAD
ARRLVALPDLHGDLDLARRSLILARVINAWSGGETILVQTGDVLDRGDASVALMRLLNKLARAAKDAGGEVVGLLGNHELMTL---------------QGD---LRYVSKRELVKLGKAWRDLFRAGADLGETLRFSMLHVAGESLFSHAGIRAHHL---EGVNGALRAASAGDGAFG----D-GPLWNRFWSTPRVCDELGAVLAKVG-----ARRMVIGHTIQRG-MATRCGGGLHLIDVGVSGKGRPAAWACEEGVVEVLDDGVE
-------------MF---EALALAGVTRGWGAGRATCVQTGDLVDRGERSIEAVDEVERLTREANAVGDEFVSLLGNHELMTL---------------QGD---HRFASRDELTALGRSWRQTFAKGSTRGDVLREPWAAVRGRTAFSHAGLLPEHLFGVDELNARGAKLLAVDELLD----R-GPMWTRTISMG-ACALAAEVIRRLG-----VRRMVVGHTVTSGKIETRCDGLIHMIDVGMSKAGSPSVWMCTESESRVPLEN--
RRKRLA------------VGRRLAGVVDSWGGGATTVVQTGDATDRGARSIETIDAIERLRVEAKEVGDEVVGLLGNHELMTL---------------QGD---YRFVAREELLALGRRWGKMFARGSERGEVVREPWAVVRGRTAFAHAGLLPEHLLGVDALNAEGKRLLAVECLVG----D-GPVWTREISTG-ACDAALEVTRRLG-----VRRLVVGHTVTSGRIETRCDGLIHMIDVGMSRLGSPSAWTCVESQGERVALE--
---------------------------------------------------------MDLGVRALREGGT----------------------------TGD------------------WMRAFARGSARGDEVRSPVAVTRGETVFVHAGLTSRHLFGVDALNARARELFDVDVTGG----D-GPLWTREISMG-VCKEVEETLARLN-----VKRMVVGHTPTSGSIETRCEGMVHMIDVGMSSAGVPSVWMCTESEGERVALE--
LKRIVAVADVHGDRRNLMQALENGRVLVEWVMEGTQVVQLGDLVDRGPLGLQCYRLMQDLY--VAEGANEVVRVLGNHEVLNL---------------LGMA--GRYVTDEDVAEFGGERRESWSPGGEIWTILKDELVHVYGGHRFVHGGVMPALTRSIDELNEQASRMIKNGALS-----ESSPLWSRVYALG-ACPPLLNVLRHYG-----VARMVVGHTPSDGRMKVRCGGRAILADVALSRWGHPAALEMTLVN---------
LKRIVAVADVHGDRRNLMQALENGRVLVEWVMEGTQVVQLGDLVDRGPLGLQCYRLMQDLY--VAEGANEVVRVLGNHEVLNL---------------LGMA--GRYVTDEDVAEFGGERRESWSPGGEIWTILKDELVHVYGGTLFVHGGVMPALTRSIDELNEQATRMIRDGALS-----ESSPLWSRVYALG-ACPPLLNVLRHYG-----VARMVVGHTPSDGRMKVRCGGRAILADVALSRWGHPAALEMTLVN---------
PSRLVAIGDLHGDLPKSLSVLRLAGLVPSWPAGPTLAVQLGDILNRSDDELRLLYLLHRLSLSAETRGGAFLPILGNHEVMNV---------------SGD---FRFATPQGFHDRAVCKLPAFLPGGFLASNQTSQRLIKV---LFVHSGLLMKNRSDLEEYIQETGRAGRDGRLSCHLFLDSTTFYKSEYAMSKICSLVKESTSRKV-----LTQLEIGHLQQSGEISFGCGGRYLEVDPVVMEAAKAELVKLVGKG---------
PSRLVAIGDLHGDLPKSLSALRLVGLVPSWTAGPTLTVQLGDILDRGGDELRLLYLL-RLSLSAETRGGAFLPILGNHEVKNV---------------SSD---FRFATPQGFHDRAVNRGGGLDPSRLCACAGFAGAVLIVSRDFNLHQAFKFECAYAYTEENTKPGKYI------TKPRTNNSLIW--------KCDQVLS-----------NNLFGLGYAIQ--------ERRVERASVCVTT----------------------
PSSVCAVGDLHGDLQHALAALALCGAVDSWVGGAMTVVQTGDVLDRGNNSLGVLRALWRLQAEAEAAGGELVLLLGNHELMNM---------------QGK---VHYVHKAELAAEGGAWKRRMQPTGDLGAALLRDAAAVRGGTLFVHAGVRLSVAFGVERLNEA-----------------------------------------------------VGHNIV--WVSSRCGGTLALLDVGMSSAGLPAACDVGEEGYHGAATRGP
ARRLVAVGDLHGDYEQTVSVLRLTRLIDHWIGEDALLVQLGDILDVGPDDILIVRLLMRLQQEAHAKGGDVIELLGNHELRNF---------------RGD---YKAVDKASLAASGGQRDVLLSNATDLGRY-LRKAVFHYGPFLFMHGGFSTATATSVEQFNSELTKALLNGTEDDVDDVA-NPILVRSILTV-KCNALSKVLDKKG-----IQSVVVGHVPHPRDFDGLCGGRLIDIDFGMSRWGHVAALEIEEATVQLIETSTA
GRQIVVVGDLHGDLNQTLAILKITGLVDHWIGGDSFFVQLGDIFDVGPDDISIVKLLMKLEKEAQSVGGDVIELLGNHEIRNL---------------LGD---YSAVDPGSLAGSGGVRDRLLSNRTSVGMY-LRKAIFHHNEFLFMHGGLSTATATGIHEFNKDLRKALTNGTEGGGQEVV-NPILVRSILNV-RCKDLIKVLQNKG-----IKSVVVGHVPHHQDFKDLCGGHLIAIDFGLSRWGHVAALQIDDTTVQLLESTVR
GRRIVAVGDLHGDLNQTLSILHLAGLVNHWIGKDTYFVQLGDILDVGPDDLMIVRLLMRLEKEAQAEGGDVIQILGNHEIRNL---------------LGD---FSAVDPVSLAQSGGKRRELLSNRTPLGIY-LRRAIFHHKEFLFMHGGLSTATGTGVEEFNKALRDTLINNTENEAKKVA-NPILVRSILNV-RCSELEKVLSKKG-----IKSVVVGHVPHTDDFSDLCGGRLIAIDFGLSRWGHVAALEWDDVSVQLMESTGK
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Supplemental Figure S1: Alignment of the phosphatase domain of SLP protein phosphatases from both Prokaryotes and Eukaryotes. Candidate SLP 
phosphatase sequences identified as detailed in Materials and Methods were aligned using MAFFT. The alignment was visualized in GeneDoc and manually edited 
to remove the extreme N- and C- terminal regions outside the protein phosphatase domain, plus poorly aligned regions, prior to phylogenetic tree inference. Two 
conserved bacterial-like phosphatase motifs (orange) were identified in addition to the known canonical PPP-family protein phosphatase motifs (blue). Of the two 
bacterial-like PPP-phosphatase motifs, Motif 1 represents a novel region of conservation. Motif 2 was previously reported (Andreeva and Kutuzov, 2004). The gene 
identifiers of each sequence used here are located in Supplemental Table S1. 



Supplemental Figure S2 

AlRLPHc :
AlRLPHa :
AtRLPHb :
CarRLPHa :
ThalRLPH :
BraRLPH :
AtRLPHa :
CarRLPHb :
AlRLPHb :
CpaRLPH :
CcRLPHa :
CcRLPHb :
CsRLPH :
LuRLPH :
MeRLPH :
RcRLPH :
VvRLPH :
PperRLPH :
PtRLPHa :
PtRLPHc :
PtRLPHb :
CsatRLPHa :
MdpRLPHa :
GmRLPHa :
PvulRLPH :
GmRLPHb :
GrRLPHa :
GrRLPHb :
AcRLPHa :
AcRLPHb :
MgRLPH :
EgRLPH :
BdRLPH :
PvRLPH :
SiRLPH :
SbRLPH :
ZmRLPH :
OsRLPH :
CsatRLPHb :
PpaRLPH :
SmRLPH :
MdpRLPHb :
MpRLPH :
MpRLPHb :
SrRLPH :
BnRLPH :
NgRLPH :
F0SP41_PLA :
D5SSG4_PLA :
E8R2G2_ISO :
GammataRLF :
B0C4K2_ACA :
B2J0C0_NOS :
Q8YP31_NOS :
D7E399_NOS :
Q31LV8_SYN :
Q5N017_SYN :
C7QL34_CYA :
B1WQZ5_CYA :
B1X333_CYA :
B0JSQ6_MIC :
E0UA25_CYA :
A8ZSZ1_DES :
Q3A7H2_PEL :
A7HLU4_FER :
H9UCV4_FER :
C5CDU8_KOS :
D0MK25_RHO :
D5H4I3_SAL :
Q2S6K7_SAL :
B8DK70_DES :
E1YER6_9DE :
I2Q722_9DE :
G7Q752_9DE :
E1K2K4_DES :
H2J819_MAR :
A9BIC6_PET :
E3I2B3_RHO :
G8API0_AZO :
D3NZT3_AZO :
G7ZAB6_AZO :
H5YEZ7_9BR :
E8L7W5_9RH :
F2IW59_POL :
E0TGJ0_PAR :
Q11UR6_CYT :
B7IWU6_BAC :
B7HV78_BAC :
C6GXU9_STR :
E8UQ78_STR :
D3QFL2_STA :
B9DJA7_STA :
Q3M5P0_ANA :
Q8YZT4_NOS :
F4B184_KRO :
E4NEL1_KIT :
F8JTJ0_STR :
G8WZV1_STR :
F2RD99_STR :
E4N448_KIT :

* 20 * 40 * 60 * 80 * 100 * 120 * 140 * 160 * 180 * 200 * 220 *
RTVICVGDIHGYISKLNNLWLNPQSAIDPSEFSSALVIFLGDYCDRGPETGKVIDFLISLPEKHPDQTHVFLAGNHDFAFSGFLG----EGWYRGSVKGMAYKGSIYDLESVKLFVGLPLDDYNNV--NH----------------------------LKAITAGL----KALKLLGVEWGVVEKEAAGKLAVAETHH-TLRIT-------------------------------
RTVLCVGDIHGYISKLNNLWLNLQSAIDPSEFSSALVIFLGDYCDRGPETGKVIDFLISLPEKHPDQTHVFLAGNHDFAFSGFLG----EGWYRGSVKGMAYKGSIYDAGSTFESYGVPHGLMKAVPESHKKFLTNMVWVHEEDDVCIDTEEGLKHCKLIAVHAGLNNVEEQLKLLRAK--KIQHLSGRKTVVVSGHH-KLHIRLIIDEGGGFPPVAAIVLPSKKIIRDTDNLSS
RTVICVGDIHGYISKLNNLWLNLQSAIDPSDFSSALVIFLGDYCDRGPETRKVIDFLISLPEKHPDQTHVFLAGNHDFAFSGFLG----EGWYTGSVKGMAYKGSIYDAGSTFESYGVPHGLMKAVPESHKKFLTNMVWVHEEDDVCIETEEGLKHCKLIAVHAGLNNVEEQLKLLRAK--KIQHLSGRKTVVVSGHH-KLHIRLIIDEGGGFPPVAAIVLPSKKIIRDTDNLSS
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RTVICVGDVHGHITKLESLWSNLQSALPAGAFATALVIFLGDYNDRGPHTRGVLDFLLALPRRHPAQRLVFLCGNHDLAFAAFVG----EGWFRGPKKGLPYRGSIYDAQPTFESYGVAHGLAMAMPEEHKRFLRDLVWIHEEENVPIDTDEGQIICNLIAVHAGLIDLNEQLRVLRTR--KVPMLSGRQTIVVSGHH-QLHIRFIIDEGGGYEPIAAIVFPSKALIRSTEGTTS
RTVICVGDVHGYIAKLESLWSNLQSALPADAFATALVIFLGDYNDRGPHTREVLDFLLALPGRHPAQRHVFLCGNHDLAFAAFVG----EGWFRGPKKGLPYRGSIYDAQPTFESYGVAHGLAKAVPEDHKMFLHDLVWIHEEENVPIDTDEGQIICNLIAVHAGLIDLNEQLRVLRTR--KVPMLSGRQTIVVSGHH-QLHIRFIIDEGGGYEPIAAIVFPSKTLIRSTEGAAS
RTVICVGDVHGYVTKLESLWSNLEAALPADAFATALVIFLGDYNDRGPDTRRVLDFLLELPTRHPGQRHVFLCGNHDLAFAAFVG----EGWFRGPKKGLPYKGSIYDAQPTFESYGVAHGLAKAVPEEHKRFLHDLVWIHEEENVPIDTDEGQIICNLIAVHAGLIDLNEQLRVLRTR--KVQMLSGRQTIIVSGHH-KLHIRFIIDEGGGYAPIAAIVFPSKTLIRSSEAH--
RTVICVGDVHGYITKLESLWSNLQAALPADAFATALVIFLGDYNDRGPHTRRVLDFLLALPTRYPAQRHVFLCGNHDLAFAAFVG----EGWFRGPKKGLPYKGSIYDAQPTFESYGVAHGLAKAVPEEHKRFLHDLVWIHEEENVPVDMDGGQIICNLIAVHAGLIDLNEQLRVLRTR--KVQMLSGRQTIIVSGHH-KLHIRFIIDEGGGYEPIAAIVFPSKTLIRSTEEAGT
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Supplemental Figure S2: Alignment of the phosphatase domain of RLPH protein phosphatases from both Prokaryotes and Eukaryotes.  Candidate RLPH 
phosphatase sequences identified as detailed in Materials and Methods were aligned using MAFFT. The alignment was visualized in GeneDoc and manually edited 
to remove the extreme N- and C- terminal regions outside the protein phosphatase domain, plus poorly aligned regions, prior to phylogenetic tree inference. Two 
conserved bacterial-like phosphatase motifs (orange) were identified in addition to the known canonical PPP-family protein phosphatase motifs (blue). Of the two 
bacterial-like PPP-phosphatase motifs, Motif 1 represents a novel region of conservation. Motif 2 was previously reported (Andreeva and Kutuzov, 2004). The gene 
identifiers of each sequence used here are located in Supplemental Table S1. 
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Supplemental Figure S3: Alignment of the phosphatase domain of ALPH protein phosphatases from both Prokaryotes and Eukaryotes. Candidate ALPH 
phosphatase sequences identified as detailed in Materials and Methods were aligned using MAFFT. The alignment was visualized in GeneDoc and manually edited 
to remove the extreme N- and C- terminal regions outside the protein phosphatase domain, plus poorly aligned regions, prior to phylogenetic tree inference. Two 
conserved bacterial-like phosphatase motifs (orange) were identified in addition to the known canonical PPP-family protein phosphatase motifs (blue). Of the two 
bacterial-like PPP-phosphatase motifs, Motif 1 represents a novel region of conservation. Motif 2 was previously reported (Andreeva and Kutuzov, 2004). The gene 
identifiers of each sequence used here are located in Supplemental Table S1. 
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Supplemental Figure S4: Phylogenetic radial tree depicting SLP protein phosphatase distribution and interrelationships across Eukaryotes, Archaea, and 
Bacteria. A radial depiction of the orthogonal tree presented in Figure 1. Insets highlight key evolutionary nodes depicted within the tree. Sequences from 
eukaryotic SLP phosphatases (green), α-Proteobacteria (purple), γ-Proteobacteria (blue), Archaea (black) and other bacteria (red) are highlighted. "Inner 
Myxococcales" and "Outer Myxococcales" are highlighted in orange and are explicitly labeled on the tree. Sequences used in multiple sequence alignment and 
phylogenetic tree generation are listed in Supplemental Table S1.  
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Supplemental Figure S5: Phylogenetic radial tree depicting RLPH protein phosphatase distribution and interrelationships across both Eukaryotes and 
Bacteria. A radial depiction of the orthogonal tree presented in Figure 2. Insets highlight key evolutionary nodes depicted within the tree. Sequences from 
eukaryotic ALPH phosphatases (green), α-Proteobacteria (purple), Planctomycetes (blue), and other bacteria (red and black) are highlighted. Sequences used in 
multiple sequence alignment and phylogenetic tree generation are listed in Supplemental Table S1.  
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Supplemental Figure S6: Phylogenetic radial tree depicting ALPH protein phosphatase distribution and interrelationships across Eukaryotes, Archaea 
and Bacteria. A radial depiction of the orthogonal tree presented in Figure 3. Insets highlight key evolutionary nodes depicted within the tree. Sequences from 
eukaryotic ALPH phosphatases (green), Archaea (black), PrpE (pink), PA3087 (red) and ApaH (blue) groups are highlighted. "Outer Myxococcales" and "Inner 
Myxococcales" are highlighted in orange and are explicitly labeled on the tree. Sequences used in multiple sequence alignment and phylogenetic tree generation are 
listed in Supplemental Table S1. 
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Supplemental Figure S7: Phylogenetic radial tree depicting SLP, RLPH and ALPH  protein phosphatase distribution and interrelationships across 
Eukaryotes, Archaea, and Bacteria. A radial depiction of a maximum-likelihood phylogenetic tree (PhyML, 5 random starts) inferred from a combined sequence 
set composed of all three classes of bacterial-like phosphoprotein phosphatase sequences.  The eukaryotic SLP region is colored green, and the associated α-
proteobacterial sequence cluster is labeled 'α-Proteobacteria'.  The eukaryotic RLPH region is colored yellow, and the associated α-proteobacterial sequence cluster 
is labeled 'α-Proteobacteria', with branches denoted with purple circles. The eukaryotic ALPH region is colored blue, and the associated archaeal sequence cluster is 
labeled 'Archaea'. Support for the labeled nodes (aBayes support) is as follows: Node A (0.997) [α-Proteobacteria plus SLP radiation]; Node B (1.00) [α-
Proteobacteria plus RLPH radiation]; Node C (0.999) [Archaeal ALPHs plus ALPH radiation].  In the SLP sequence region and the ALPH sequence region, "Outer 
Myxococcales" and "Inner Myxococcales" are both clearly indicated in orange and red, respectively.  In the RLPH sequence region the associated Planctomycetes 
bacteria are highlighted in green. Sequences used in multiple sequence alignment and phylogenetic tree generation are listed in Supplemental Table S1. 
 

Supplemental Figure S7 
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