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MARSTIGYTPGVWGNQFLSVASGPLMKNKKEE THQHLQNLKQQL
MGRPTANFSSSVWGNQFLSTASGPLLKNKEAE THQHLQNLKEQV
MGRPTANFSPSVWGNQFLSTASGPLLKNKEAE THQHLLNLKEQV
MATEVSEHVALSSTQNADRPLVKYVPSIWGDFFLQYASEFMEVD——DNMKQKVGVLKEEV
MSAQVLATVSSS-TEQTVRPTAGFHPNLWGDYFLTLASDCKTND——TTHQEEYEALKQEV
MSVPVSATISQNAKPKVIRKTANFQPSIWGDQFVTYTSDDAITH-—AHKEKQVEELKEEV
MSVAALATATSTPSSDVPRRSANYHPSVWGDHFLKYASQPLEVD——EKMEDRIGTLKETV
MSVAALATPTSTPSSDVPRRSANYHPSVWGDHFLKYASQPLEVD——ERMEDHIGTLKETV

* S = M . . ek

GRQLK-SVKEP-CEKLNLIDTMQRLGVSYHFQSETEESLKHLHKNPPSSWNAKD INSHLL
RKQLKNGVEEP-SEKLNMIDTIQRLGVSYHFETEIVESLQQLHKNPPSSWDAEDVDAHLL
RKQLKNGVEEP—-SEKLNLIDTIQRLGVSHHFERETEESLKHLHKNPPSSWNAED IDAHLL
RRMLVSSVNHNFSRKLDFIDSTQRLGVSYHFQHEIDEALKQIHDSFTNNATITPSDHDLH
RSMITATADTP-AQKLQLVDAVQRLGVGYHFEQEIEDALENIFHNSFDNN——-DDVDLH
RRELMTRVDQP-SKQLKFIDATIQRLGVAYHFDRETEEALQHIYDDRLDNG———- DEDLY
RKMLVPATDKP-LTKVRLIDSIQRLGVDYHFESEIDEVLCQIQNNYVKDGIIT-LNEDLH
KKMLVPATDKP-LTKVKLIDSIQRLGVYYHFESEIDEVLCHIQKNYVKNGIIT-LDEDLH

ok skekkelek ek kk rokorro L L U

EDXXD

GTALWFRLLRQQGYYVSCDIFNKFKDDKGDFKTILIDDVEGMLALYEAAHLGIRGEEILD
SISLWFRLLRQQGYYVSCDVENKFKDDKGVFKTALIDDVEGMLALYEAAYLGIRGEEILD
SISLWFRLLRQQGYYVSCDVFDKFKDDKGMFKTTLIDDVEGMLALYEATYLGIRGEEILD
STALLFRLLRQQGYHVSSGIFIQYKDQNGNFNEKLRNDVRGMLSLYEAAQLRIDGDDILA
TVSLRFRLLRQQGFKVSCDVFEKFKDDEGKFKASLVKEVQGILSLYEAGHLAIRGEDILD
NVSLWFRLLRQEGYNVSSDILYKFKNDEGNFKESLIGDVQGMLGLYEATHLRIHGEDVLD
SLALLFRLLRQQGYHVSPDVENKFKDEQGKISET IANDVEGMLSLYEAAHLRITHGEDILD
SMSLLFRLLRQQGYHVSPGVENKFKDEQGKISETIANDIEGMLSLYEAAHLRIQGEDILD

okoskeskskekekskockr sksk oo osasknnoik o : s ckosk ckekekesk skosk sk n ok

QMLEFTMSYLKSRLK-GMT-PYLQERANRALHCP THKGMLRIETRYYIPIYSKKDSRNDL
QVLEFTVFHLKSRLE-GMT-PYLQERVDRALYCPINKGLPRIETRYFISTYSKKDSRNDL
QVLEFTMFHLKSRLE-GMT-PYLRERADRALYCPINKGLPRIETRYFISMYSKKDSRNDL
EALDFTSTQLKLLSS—QLG-PSLVTEVEHSLRLPLHKTLQRIEARHYMSFYQDDPSHNET
EATAFTRTHLQSMVSHDVRPNNLAEQINHALDCPLRRALPRVETRFFLSVYPRDDKHDKT
EALAFTTIHLESMATSRAS-DPLMAQVIHALKQPIRKGLPRLEAGRFISIYQEDGSHNEA
EALDFTSTHLKFLTT-QLS-DSHAGNVIRSLKRPLRMRLPRLEARHYFFTYQEDPSHIET
EALDFTSTHLKSLTT-QLS-GSLAGEVIRSLKRPLHRRLPRLEAWNYFSTYQEDPSHDKT

Dok *: Lok ok okrkr ok

LLEFATLDFNILQQQYQKELSYITKWYKKLDEVSKVPYTRDRIVEGYFWPLATYFEKQCS
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LLEFAMLDFNILQQQYQKELSHLTEWYKKLDEFVSKVPYTRDRIVEGYFWPLGAYFENQYS
LLEFAMLDFNILQQQYQKELSHLSEWYKKLDFVSKVPYTRDRIVEGYFWPLGAYFENQYN
LLTFAKLDFDMLQKLHQNE IGNITKWWKKSDCARRVPYGRDRLVESYFWPLSISHEPQYS
LLKFAKLDFNLVQRIHQKELSATTRWWKDLDFTTKLPYARDRIVELYFWIVGTYFEPKYT
LLKLAKLDFNLLQSLHRKELSETARWWKDLDFARKLPYVRDRVVECFFWILGVYFEPQYS
LLAFAKLDFNGLQKLHQREIGNLSKWWKDLDFATKLPFARNRLVEAYFWILGVYFEPCYS
LLTFAKLDFNRLQKLHQKEVGKLSKWWKDLDFATKLPFARNRLVEAYFWILGVYFEPCYS
dekokoselekn ko pooskn, rrokoke sk ok ckokskk kek 0 ok
DDXXD

RGRRILGKMIGVETCLDDTYDNFGTVDELNVLTEATMRWD INLVASLPECMKVVFETTLD
KGRITVSKLISVLTALDDTYDAYGTVDELKLFTEATKRWD INMVASLPECMKVVFQATLD
KGRITVSKLILVLTALDPDTYDAYGTVDELKLFTEATKRWD INMVASLPECMKVVFQATLD
TARSTTGKLTAVLALLDDTYDAYGTVQELELFTEAVRRWDASLINFHPEGMKAVFGIITE
LARKIMTKTIYTASTIIPDTFDAYGFFEELKLFAEAVQRWDIGAMDILPEYMKVLYKALLD
LARRILTKVISMTSVIDDIYDAYGTFEELELFTEATERWDINFLDQLPEYMKFVYQALLD
LARRIMTKVISLTSITPDIYDWYGTLEELQLFTEAIDKWDISCMDFLPEYMKLIYQPLLD
LARQILTKVISLTSVVDDIYDWYGTLEELQLLTEAIDRWDISCMDILPEYMKLIYQALLD

Jkok koK ok ok ok ooskskrconskekr oskek kkoskk oo

FLIETELLTEEDGIS-FVVEYVKQGIQGLAKGYMVEAEWRAKGYTPTYDEYTENGIWTAG
LLSEMELLTEEDGIS—SFVEYVKPALQDLAKSYLLEAEWRDKSYTPTYEEYMANGVFSCG
LLDEMELLTEADGIS—CFVEYVKPALQDLAKSYLLEAEWRDKGYTPTYEEYTANGVFSCG
LCNEIESVIANEGKLNF ITEHVKHATYNLAQAYLTETKWGNEGY IPTYSEYKSNGVATST
TFNEIEQDLAKEGRS—SYLPYGKEKMQELVQMYFVQAKWEFSEGYVPTWDEYYPVGLVSCG
VYAETEEEMSKQARA-YRVHYAKEAMKNLVQVYFVEAKWENEGY IPPMEEYMPVALLSCG
VYDEIERETAKEGRA-FCVNYGKEQMRKVVRAYLAEAKWFHNNY TPTLEEYMEVAQVSSA
VYDEIERQAAKEGRA-FCVNYGKEEMRRLVRAYLAEAKWFHNNY TPAFEEYMEVAQVSSA
ok . ook r o ckr nrrk ok ok ek
NSE/DTE
YPALEITSLLALGNIATKEVFDWISSMPKIVRASGIVGRIGNDLGSHKRERNIGHVATSV
YPAVETTSLLGLGKTATKEVFDWISNVPKIVRASS IMCRLTPDLASHKFEQNREHVGSAT
YPAVEMASLLGLGKIATKEVFDWISNVPKIVRASS IMCRLTPDLASHKFEQNREHVGSAT
YPL-ETISFVSLTTLATEEVLNWISSDPEILKATSTIGRLLPDMASHKFEQERVHVASSV
YFMLATNSFLGMCDVANKEAFEWISKDPKISTASSVICRLRNDIVSQQFEQKRGHIASGV
YPMLITASFVGMGEVVTKEAFDWVENNPK IVKASSTINRLMPDIVSHQFEQERGHVASGV
YSMLTTVSFIGVGSTATEEAFKWVTKDPK IVKASLTTCRLMPDIVSSKFEQERGHVVSAL
YRMLTTVSFIGMGSIATEEAFKWITKNPKIVKASLVICRLMPDIVSGKFECERGHVVSAL

* kil coke ok oskok ok ok ek ko ok ke

ECYMKQYGVPEDEAYKLLLKEMENAWKDLNEEYMKPSS—TPKVVLDRVRNYMRANEFYYD
ECCMRQYEVSEEEAYKILLKETENAWKDLNEEYMKPNG-VPKVVLKCVLNFSRVIEFLYG
ECYMKQYGVSEEEAYKMLLKE TENGWKDLNEEYMKPNG—-VPKVVLKCVLNFSRVIEFLYG
ECCMKQYGISEEEAYKVLHDDITHYWNVLNEESLKLMNVIPKAVLEFLVNLARVSETAYE
ECYIKQYGVSEEEVVTVFTEEVENAWKDMNEEFLKPTA-FPVALTERPFNIARVIEFLNK
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ECYMKQYGASKQEVEDEFNKQVVNAWKD INEEFLRPTD—-VPFPLLLRALNFARVMDVLYK
ECYMKQHGATEEETIVEFRRRVENAWKD INEACLQPFE-VAKPLLMRSLNLSRVISLLYT
ECYMKQNGATEEETIVEFCRRVENAWKDINEDCLQPFE-VPKPLLMRSLNLSRVIYLLYM

ek

Dok Dok, : Dol ok Rk * ok,

REVDNYT-IGEGMKDDVAAVFLDPIDIDHNK 548
HFVDKYT-NAEMLKDQIASLFVDPTATELNK 549
HEVDKYT-NAEMLKDHIASLFVDPTATDVNK 549
KYQDGYT-KGEFLKKYVDAVIVNPIP———— 560
KG-DWYTHSH-ATKDQIAAVLRDPVTI———— 555
DK-DGYTHVGKTTKDRIASLLIDPVAI——— 555
DD-DCYTRSAGNTKKNIEALLINPVA————- 557
DD-DSYTHSSGNTKKNIEALLINPVA————- 557

%k kk koo ok

CLUSTAL 0(1.2.4) multiple sequence alignment

AGW18158. 1
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MSSANFFTLCSNNAIGSLPSSMHPIFLSSPLSFSNCYPTSKSFENGVSLFKSRAIPVNSSF

MPNTTAF——LRLLP——PVP————— VSRTYPSSDPG-AVLSGVCSFATENKRSGFGL
M-TSFFGNWPLRGKDKGENFDI

-MSSHSTHHPFLS=SSPIPY—————— SSISFSNKHPP—-TPSAGNLRLWGKDKGENFDI
-MSSHSTHQPFLTGFSPIPY—————— SSISFSDKHPP—-TPFAGNLRLWGKDKGENFDI
MA-SFSIGVWLYGARGKQDNFHA

~MSSQSLHFLST==————~ A SSFSTPNSRPL-LSSGG-GLFGVKDTRITEDV
MSTAQSFHLFSTVPATTRSS——————— SSFSAIRHRPL-LFS—GVWLHGAKDKRGNVDI
~MSSQPFHLLSSS——S8SSSS—=———-— SSFSPIRLRPT-LFSGGVWLYGAKDKQVNEDF
MNYEIQ

—RIKCSATSR——LSAPPSPDISGDKSGLPPFARIEILPSRKV-———-GEASKVSVINYEIQ
LRSRRNA-—TPRISAHVYTEILQ—NGLPTAEWLETL-KNDRE———GEAPKVS-ISKEIV
—RPLCSAISKPR——TQEYAGVFQ—NGLPVIKWK-EIVDDDIEQGEEEALKVF-EWNT IK
—RPLCSAISKPR——TQEYAGVFQ—NGLPVIKWK-EIVDDDIEQG——EALKVF-ESNKIK
—RPLCSAISKPR——TQEYAGVLQ—NGLPVIKWK-EIVDDDIEEV——EALKVF-ESNKIK
—HSRCSATSKPR-—TQGYADLFHQQNGLPLINWPHDVVEDDTEE-——DAAKVS-VAKEID
—RPRCSALSNPP——TQEYPDVFQRN-GVAVIKRR-EVVEDAIEE-———QVTKIS-VSNEIL
—RPRCSATSNSR——TQEYPEVFQKN-GAPVIKWH-EIVEDDIQE-———KVSKVS—-ISTEIT
—RPRCAAVSQSQTHTQEYDIVFQKNGGVPVIKWH-EIVEDDIEE-———QVPKVK-ISKEIT
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MRVDAVKAMWESTEDGWLNISAYDTAWVALVEDINGSGSPQFPSCLQWIVENQLPDGSWG
MRVDAVKAMWESIEDGWLNISAYDTAWVALVED INGNSSPQFPSCLQWIVDNQLPDGSWG
ERVDSTKAMLSSMEDGEISTSAYDTAWVSLVQDILGGGAPQFPSSLLWIVDNQLPDGSWG
ERIDTIKAMLGSMEDGEISSSAYDTAWVALIEDVNGSGTPQFPISLEWIANNQLPDGSWG
ERVGTIKSMLGSMEDGEISSSAYDTAWVALVEDVNGGGTPQFPSSLEWIANNQLPDGSWG
ERVDTIKSMLGSMEDGETSSSAYDTAWAALVEDVNRGGTPQFPSSLEWIANNQLPDGSWG
EHVKTIKAMLEMMEDGEISISAYDTAWVALVED INGSGLPQFPSSLQWIANNQLPDGSWG
KRVQNVKSMLDSMEDGEISISAYDTAWVALVED INGSGAPQFPSSLQWIANNQLSDGSWG
KRIQSTKSMLDSMEDGETISISAYDTAWVALVEDVNGSGAPQFPSSLEWIANNQLSDGSWG
ERVDSTKKMLESMEDGEITISAYDTAWVALVEDVNGSGAPQFPSSLQWIANNQLPDGSWG

Dkok o skekk pL cklelolekekk, sk kL skl ok skek, kel slolololok
DRAVFLSYDRLLSTLACVVALRHWNVHPEKSKRGTEFFKENLERLAKEDPANMSVGFEMT
DRAVFLSYDRLISTLACVIALRYWNVHPEKSQRGTEFFKENLERLAEEDPANMPASFEMT
DHRTFSAHDRT ISTLACVIALKSWNICPRKCDKGVVFIRENMSRLESENPEHMSTGFEVA
DRRTFMAHDRLLNTLACVIALKKWDVHPDKCQKGVCFFNENI SKLEKENAEHMPIGFEVA
DRQTFMAHDRLINTLACVIALKTWDTHPDKCEKGVSFFKENTSKLENENAEHMPTGFEVA
DRQTFMAHDRLINTLACVVALKTWDVHPDKCEKGVSFFKENTSKLENENAEHMPTGFEVA
DAETFLAHDRLINTLACVVALKSWNLHQEKCEKGMLFFRDNLCKLEDENAEHMPTIGFEVA
DGDTFTAHDRILNTLACVVALKSWNTHPDKCERGMKYFKENLCKLEDENAEHMPTGFEVA
DAETFTAHDRILNTLACVIALKTWNTHPDKCEKGMKYFKENLCKLEDENAEHMPTGFEVA
DADIFTAHDRIINTLACVIALKSWNLHPDKAAKGMKYFKDNLCKLEDENAEHMP IGFEVA
kR Drkek ekl ek Sk koorkroroovkr ook kn ok ke

FPSLIEMARDLNIEVPDPNTHPILKQIYAMKNEKLKRIPMEVVHKMPTSLLFSLEAMPGL
FPSLIEMARNFDIEVPDPSTHPIFKQIYAMKNEKLKRIPMEVMHKMPTSLLFSLEAMPGL
FPSLIETARKLHLQVPV——DSTVMQMISAKRNLKLTRIPKEMMHIVPTTLLHSLEGMPGL
FPSLLQLARSLNIEVAY——DSPVFQDIYERRSLKLTRIPKE IMHKVPTTLLHSLEGMPGL
FPSLLETARSLNIEVPY——DSPVFQDIYAKRSLKLTRIPKEIMYYVPTTLLHSLEGMPGL
FPSLLETARSLNIEAPY——DSRVFQDIYAKRSLKLTRIPKEIMQNVPTTLLHSLEGMPGL
FPSLLETAKKLDIEVPY——DSPVLQETYASRNLKLTRIPKDIMHNVPTTLLHSLEGMPGL
FPSLLELAKNLDIEVPE——DSPVLKEITYASRNIKLTKIPKDIMHKVPTTLLHSLEGMPGL
FPSLIELARKLDIEVPE——DSPVLQETYASRNLKLKKIPKDIMHKVPTTLLHSLEGMLGL
FPSLIELASKLDIEVPE——DSPVLQQIYASRNLKLKKIPKDIMHKVPTTLLHSLEGMPDL
derckdkr ok S sk ek To sk skek heiok ko k
QWDKLLKLQSENGSFLSSPASTAFALMQTKDKNCLRYLNDVVQKFSGAVPNFYSTEFFEQ
QWDKLLKLQSENGAFLSSPASTAFAVMQTKDKNCLRYLNDVVQKENGAVPAFYPIDFFEQ
DWEKLLKLQSPDGSFLFSPSSTAFALMQTKDENCLKYLKRVVERENGGVPNVYPVDLFEH
DWEKLLKLQCKDGSFLFSPSSTAFALMQTKDENCLSYLNKTVQRENGGVPNVYPVDMFEH
DWEKLLKLQCQDGSFLFSPSSTAFALMQTKDENCLRYLNRTVQRENGGVPNVYPVDLFEH
DWEKLLKLQCQDGSFLFSPSSTAFALMQTKDENCHRYLNKTVQRENGGVPNVYPVDLFEH

EWKRLLKLQSQDGSFLFSPSSTAFALSQTKDKNCMEYLNKAVQRFEGGVPNVYPVDLFEH
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EWEKLLKLQCPDGSFLFSPSSTAFALMQTKNENCLAYLNKIVQRFNGGVPNVYPVDLFEH
DWEKLLKLQSQDGSFLFSPSSTAYALMQTKDENCLSYLNKIVQRFKGGVPNVYPVDLFEH
EWDKLLKLQSQDGSFLFSPSSTAYALMQTKDDNCLAYLNKIVQRFKGGVPNVYPVDLFEH
Ck,osskekekeok cskoskek ek psekek ok skekekr sk skekr sk ok sk ockk ko p o rkek
DXDDTAM
SWAIDRLTRLGISRYFGEKTKESMNFFYKNWKNTGLGWNRYTCDVPPLDDT IMAFRLLRL
GWAVDRLTRLGISRYFGEKIKESMDFYHKNWKSTGLSWSRYTCEVPPLDDT IMALRLLRL
IWAVDRLERLGISRYFQSEIKECLDYVYRYWTEDGICWARN-STVHPIDDTAMAFRLLRL
IWSVDRLQRLGISRYFQPETKECLDYTYRYWTEDGICWARN-TRVHPIDDTAMGFRILRL
IWTVDRLQRLGISRYFQPETKECLDYVYRYWTEDATSWARN-TRVQPIDDTAMGFRLLRL
IWTVDRLQRLGISRYFQPETKECLDYVYRYWTEDGISWARN-TRVQPIDDTAMGFRLLRL
IWAVDRLQRLGISRYFESQIDECVNYIHRYWTEDGICWARN-SEVHPIDDTAMGFRVLRL
IWAVDRVQRLGISRYFRKELKECIDYVARYWEEDGICWARN-SAVHPIDDTAMGFRLLRL
IWAVDRLQRLGISRYFKEELKESINYVARYWREDGICWARN-SEVHPIDDTAMGFRMLRL
IWAVDRLQRLGISRFFEQELKECINYVARYWREDGICWARN-SEVHPIDDTAMGFRMLRL

kooodkekr ckelelelekekrk rooko i r ok L kX

K okckeksk ck,oskskekk

HGYDISCDVLKHFETDGEFFCMVGQSSEAVTAMENLFRASQVSFPGEK IMEDAKRFSCEF
HGYDTSPDVLKHFEKDGKFFCFAGQSSEAVTVMENLFRGSQVSFPGEK IMEDAKRFSRDF
HGHDVSPDAFRHFEKGGEFFCFAGQSNQAITGMENLYRASQVLEFPGEK ILEEAKTFSSRF
HGYEVSADVFRHFEKGGEFFCFVGQSNQAITGIFNLFRASQVMEPGDK ILEEAKRFSSNF
HGYEVSADVFRHFEKDGEFFCFVGQSNQAVTGIFNLFRASQVLFPGDK ILEDAKRFSSKF
HGYEVSADVFRHFEKGGEFFCFVGQSNQAVTGIFNLFRASQVMEPGDK ILEDAKRFSSKF
NGHHVSADVFKHFEKGGEFFCFAGQSTAAVTGMENLYRASQLLFPGEK ILEKAKEFSFKF
YGHEVSSDVFKHFKKGDTFFCFAGQSTQAVTGMYNLYRASQVLFPGEKVLEEAKEYSSSF
YGHEVSADVFKHFKKGDTFFCFAGQSTQAVTGMENLYRASQVMFPGEK ILEEAKEFSSSF
FGHDVSPDVFKHFKKGDTFFCFAGQSTQAVTGMENLYRASQVLFPGENILEEAKEFSSTF
kooook ok ok, L skekekr leiok, ckok B
LTEKRAANQLGDKWVIAKDTAGE IGFSLDLPWYGILPRIETRFYLDQYGGANDVWIAKVL
LTEKRAANQLGDKWVMAKD TAGEVGFALDFPWYGILPRIETRFYLDQYGGANDVWISKGL
LSEKQASNQLLDKWI ITKDLPGEVRYALDIPWYASLPRLEARYYLEQYGGEDDVWIGKTL
LTEKQASGELFDKWI ITKDLPGEVGFALKIPWYASLPRVETRFY IEQYGGEDDVWIGKTL
LTEKQAADELLDKWI ITKDLPGEVGFALKIPWYASLPRVETRFY IEQYGGEDDVWIGKTL
LTEKQAADELLDKWI ITKDLPGEVGFALKIPWYASLPRVETRFYIEQYGGEDDVWIGKTL
LREKQAANELLDKWLITKDLPGEVGFALETPWHASLPRVESRFY IEQYGGEDDVWIGKTL
LKEKQEANEVLDKWI ITKDLPGEVKYALDIPWYASLPRVESRFYLEQYGGEDDVWIGKTL
LKEKQAANEVLDKWI ITKDLPGEVEYSLDVPWYANLPRVESRFY IEQYGGEDDVWIGKTL
LREKQAANEVLDKWI ITKDLPGEVEYALDMPWFANLPRVEARFY IEQYGGEDDVWIGKTL
® odeks 1L rrockelekr ek sk rok L skek L selekoskokok: sielelok ekek k%
YRLLRVNNETYLELGKLDYNNCQALHRTEWAAVQEWYSESGLDQFGLDRDRLLVLFFLAS
YRVPRVNNETYVELAKLDYNNCQALHRTEWAALQEWYSESGLEQFGLDTDRLLVLFFSGI

YRMPLVNNNVYLELAKLDFNNCQALHQHEWVNLQKWYTDCNLGEFGVNRGTLLQAYYVAA
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AGW18158. 1
SgDTPS1

XP_010277558

OMP05060. 1
E0X94746. 1

XP_021281194.
XP_002302110
XP_002520733.
XP_021612241.
XP_012092234

AGW18158. 1
SgDTPS1

XP 010277558

OMP05060. 1
E0X94746. 1

XP_021281194.
XP 002302110
XP_002520733.
XP_021612241.
XP_012092234

AGW18158. 1
SgDTPS1

XP_ 010277558

OMP05060. 1
E0X94746. 1

XP_021281194.
XP 002302110
XP_002520733.
XP_021612241.
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YRMENVNNNVYLELAKLDYNNCQALHQKEWDS TQKWYSEMNLGDFGVTRRSLLLTYFTAA
YRMRYVNNNVYLELAKLDYNNCQALHQMEWNS TQKWYSEMNLGDFGVSRRSLLLTYFMAA
YRMRYVNNNVYLELAKLDYNNCQALHQMEWNS TQKWYSEMNLGDFGVSRRSLLLTYFMAA
YRMPYVNNNEYLQLARLDYNNCQALHRIEWANFQKWYEECNLRDFGISRKTLLYSYFLAA
YRMPYVNNNEYLDLAKLDYNNCQALHRKEWDNFQKWYEECELGNFGVSRRELLLAYFVAA
YRMPYVNNNEYLQLARLDYNSCQALHRIEWDNFQKWYEECSLGDFGVSKRELLFCYFLAA
YRMPFVNNNEYLELAKIDYNSCQALHRVEWDNFQKWYEECNLGAFGVSKRELLYAYYMAA
sk ckekekr ckosknooskock ckekelekek s cksk ckoskk o ok kek ke

SSVFEPERARERLAWVKTSALMEAITSTYNHQ———— RLRSAFVHEFTNATATS —————
LKYF
ASTFEPERWTERLAWARTAVLVEAVSLYLEKE——-DPQRGAFVHDFFSNIGGSSIFSSD
ASTFEPERSQERLAWAKTAFLVETIASAFENEMKPTDEQRKAFVQVEFRSVIDAR————
ASTFEPERSQERLAWAKTAFLVEATACSFDNEMRPS-EQRKAFVQVFRSVVDAR————
ASTFEPERSQERLAWAKTAFLVEATASSFDNEMRPS-EQRKAFVQVFRSVVDAR————
ASVFEPERSNERLAWAKTTILLEMIHSYFHEDDDNSGAQRRTFVHEFSTGISIN—————
ASIFEPERSKERLAWAKTTTLLHTIESYFDAS-NSTYEQRTAFVHEFKNGVAS—————
ASTFEPERSKERLAWAKTIVLLETIDSYFDEN-NSSIEQRRAFVQEFKNGAEA———————
ASTFEPERSKERVAWAKTTILLRTIDAYFNDNSNNSVEERKDFVQQFKHGVGAP —————

—————— LRSSKVNERSPGLVNTLMKTLHDISLSTSTAHY ——-GTLQKMWKKWLLRWESE

NKNKLDKRRWGSKRTAERLVEALLGTLNRLSLDSLLAHGQDVLLHLRRAWATWLLISLDE
—FSHISGRKLNANRTIQKLTDILLRTLNHLSLDALVAHGRDISSSIRRAWEKWMMMWVEE
—FSHINGRKLDSNRRVQKL IDTLLRTLNHLSLDALVAHGRDISCSIRRAWEKWMLMWLEE
—FSHINGRKLDSNRRVQKL IDTLLRTLNHLSLDALVAHGRDISCSIRRAWEKWMLMWLEE
————— GRRSGTKK-TRKELVKMLLGTLNQLSFGALEVHGRDISHSLRHAWERWL ISWELE
—IPHLNARKLEVK-TNEELVRIAIGILNDVSLDTLLAHGKDISHDLRHAWEKWLLKWAEG
—RGPVNGRTMEAK-TRQELVRIVLGTLNDVSLDALVAHGRDISHSLRHAWQNWLLKWEEE
—AGLVNGRKLETK-TRQELVGIVLGTLNDVSLDALVAHGTDISHSLRHAWEKWLTNWEKE

GD——— DCEGGAELLANMININAGYFLSRKLQ-LNPEYQRLVQLTNQLCHRLQSL
AEEEEEEEDKQQTGREAELLVRT INLCAGRPLSEELL—-CHPHYRRLVQLTNRVCHHLRRF
GD——— RQQGVAELVVQT INLSCGRCSLEELL—-SHPKYQRLSNLTNSVCHQLSHY
GD——— RHQGVAELVVQT INLSSGRWSLEELL—-SHPQYERLSSLTNTVCHQLCHY
GD——— RHHGVAELVVQT INLSSGRWSLEELL—-SHPQYERLSSLTNTVCHQLCHY
GD——— RRRGEAELLVQTIHLTAGYKVSEELLVYHPQYEQLADLTNRICYQLGHY
GE——— THQGTGELLVKTITLTAGGSTP———— DHHKYAQLFQLTDKLCYQLAHY
GD——— RHQGEAELIVKTINLAAGRWISEELLSCHSQYEKLFQLTNRICYQLGHY

GD——— RHQGEAELIVKTINLTTGRWVSEELLNYSSKYERFFQLTNRICHQLGHH

551
Y
578
552
570
578
579

535
597
630
605
630
631
606
622
630
633

585
597
690
664
689
690
660
680
688
691

635
597
749
714
739
740
711
726
739
742
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XP_002520733
XP_021612241.
XP_012092234

AGW18158. 1
SgDTPS1

XP_010277558
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E0X94746. 1

XP_021281194.
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QNSKEPASSNNSNK-——-TGLSDPEIESKMQELVQLVLLN-—SSNGIDSNIKKTFLALTK
REWKVNERSSDDPNT——-SSITTCEIESDMQELVQCVLR-——SSDGIDPAIKQTFLAVAK
QKQKVQENGCYNADTD———NIRTQKIDSDMKQLVQLVLASSSSDDGINSDINQTFLTVAR
QKQKVHDNGCYNTDTD-——NSRSQKIESDMQQLVQSVLQH—CSDGINPDIKHTFLTVAR
QKQKVHDNGCYNTDTG———NSRSQKIESDMQQLVQSVLQH—CSDGINPDIKHTFLTVAR
QKNKVHDNGSYSTITGSTDRITTPQIESDMQELMQLVIQK—TSDGIDPKIKQTFLQVAK
RKNKVQGN—————————~ KKSTTPEIESDMQQLVQLATQN--SSDEIDSETIKQTFFMVAK
RKNKVNDN——=—=——— KRSTTTEIETEMQELMQQVIQN——SSDGMDSNIKETFFTVAK
SKNKVYDR——=——=~ ERSTTPEIESDMQELTQLVLQN——SSDGMDSNIKQTFFTVVK

TFYYAAYCDSKTIDTHIAKVLFERVN 715
597
SYYYTAHCPPAMINLHIAKVLFESVH 829
SFYYAAHCDLDTITFHIAKVLFEKVR 797
SYYYAAHCDLETMTFHIAKVLFEKVR 820
SYYYAAHCDLETITFHIAKVLFEKVR 821
SFYYTAFCDPGTINYHIAKVLFETVA 795
SFYYQAISDPGTLNYHIARVLFERVY 800
SFYYTAICDPGTINYHISKVLFERVY 813
SFYYTAVCDPGTINYHISKVLFEKVY 816

CLUSTAL 0(1.2.4) multiple sequence alignment

SgDTPS2
SgDTPS3
SgDTPS4

XP_004488548.
XP_ 007149183

KHN21375. 1

XP_006585394.

SgDTPS2
SgDTPS3
SgDTPS4

XP_004488548.
XP_ 007149183

KHN21375. 1

XP_006585394.

MSISRPFILQN-SISPTR

MSLSRFITPLSCISSTSD
QNKAPHTTHALHFVRELYIYLPPL——WCLQQQHHSFHSL-DAMSLSRLITPLFCSSSTSA
MI-SFLT
—————————— MHFTL-LHTYTCPHFGVCNSSNT IFFHSLDDAMSLSHLTTPLCCT-SSTS

ASLKPGLNVRMKSNTATLL IEESKEKFQKMFKKVELSVSSYDTAWLALTPSPSSPDAPFF
—————————— MKSNTATLLIEESKEKFQKMFKKVELSVSSYDTAWLALIPSPSSPDAPFF

SSMIT-STEKKNKNTTTLCFEDTKERVKNMENKVELSISSYDTAFVAMIPSSTSSHAPLF
DSLVAASYVKEKMESTSWCLADSKEK IRKMENKVELSISSYDTAWVAMITSPASPHNPLF
DSLLTASCVKKKMNSTALCHEASKERIRKLENKVELSVSSYDTAWVAMIPSPASPHTPFF
DSLLTASCVKKKMNSTALCHEASKERIRKLENKVELSVSSYDTAWVAMIPSPASPHTPFF

689
597
803
771
794
795
769
774
87
790

7
50
0
7
117
66
108
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XP_006585394.
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SgDTPS3
SgDTPS4

XP_004488548.
XP_007149183

KHN21375. 1

XP_006585394.

SgDTPS2
SgDTPS3
SgDTPS4

XP_004488548.
XP_ 007149183

KHN21375. 1

XP_006585394.

SgDTPS2
SgDTPS3
SgDTPS4

XP_004488548.
XP_ 007149183

KHN21375. 1

XP_006585394.

SgDTPS2
SgDTPS3
SgDTPS4

XP_004488548.
XP_ 007149183

KHN21375. 1

XP_006585394.

QXXDGGWG

PECLKWLLKNQLCDGSWG]PDRHPLLMKDTLLSTLACVLALKQWNVGEEHINRGLQFIES
PECLKWLLKNQLCDGSWG]PDRHPLLMKDTLLSTLACVLALKQWNVGEEHINRGLQFIES
MKDTLLSTLACVLALKQWNVGEEHINRGLQFTES
PQCLNWLLDNQLLDGSWG]PGRHPLLTNDALLSTLACILALKQWGIGEDKMNKGLEFIES
PQCVNWLLANQLLDGSWG]PDRHPLLMNDALLSTLACILALKQWGVGEDQINRGLEFIES
PQCLNWLLYNQLLDGSWG]PDRHPLLMNDALLSTLAS ILALKQWGVGEDQINRGLRFIQS
PQCLNVLLYNQLLDGSWG PDRIPLLANDALLSTLASTLALKQUGVGEDQINRGLRF10S

BRI 3 I 3 T = MR S & R = R

NFASANDEKLQSPIGFDITFPSLIENAQNLGITLPLQAKILEAVNQKRELELKRCYQSNS
NFASANDEKLQSPIGFDITFPSLIENAQNLGI TLPLQAKTLEAVNQKRELELKRCYQSNS
NFASANDEKLQSPIGFDITFPSLIENAQNLGIILPLQAKILEAVNQKRELELKRCYQSNS
NFTSINDDKQHHPIGFHILFPSLIEYAQTLGISLPIRSTSLEAMIQRRDNELQRGFQSNS
NITSIKDEKQHLPIGFGINFPSLIEYAQNLGINLPIGATLLDTMVQNREIELQRGTESNS
NITSINDENQHPPIGFGILFPSMIEYAQNLGINLPIGATSLEAMIQKREIELHRGSQSNS
NITSINDENQHPPIGFGILFPSMIEYAQNLGINLPIGATSLEAMIQKREIELHRGSQSNS
Kook sk cskeekek ckoskekokgek skek| skekek ckekr o skron sk ok skkik Rk
EGSRAYLAYISEGIGKSQDWQMVMKYQRKNGSLENSPSTTAAAFTRLQNADCLKYLQMLL
EGSRAYLAYISEGIGKSQDWQMVMKYQRKNGSLENSPSTTAAAFTRLQNADCLKYLQMLL
EGSRAYLAYISEGIGKSQDWQMVMKYQRKNGSLFNSPSTTAAAFTRLQNADCLKYLQMLL
EGWREYLAYLSEGMLKSLDSNT IMKYQRKNGSLENSPATTAAVEQHLKNADCLSYLQSVL
EGWRAYQAYVSEGMLDSQDWKT I IKYQRKNGSLENSPATTAAVFQRLKNAECLGYLQSVL
DGRRAYLAYVSEGMLESQDWKSIMKYQRKNGSLENSPATTAAVFQCHKNAECLGYLQSVL
DGRRAYLAYVSEGMLESQDWKS IMKYQRKNGSLENSPATTAAVFQCHKNAECLGYLQSVL
skock sk oRekckekskr | ckock o skekeksleleleiokekelekskok | slekskek |k Rkskk skeksk ok
EKFGNAVPTIYPLDTYARLCMIDSLQRLGIDYHFRKEIQSVLDDTYRHWLHGEEDIFLDP
EKFGNAVPTIYPLDTYARLCMIDSLQRLGIDYHFRKEIQSVLDDTYRHWLHGEEDIFLDP
EKFGNAVPTIYPLDTYARLCMIDSLQRLGIDYHFRKEIQSVLDDTYRHWLHGEEDIFLDP
EKFGNAVPTVYPLDIYARLYMIDSLERMGINHHFKEETRSVLDETYRYWLQGEENIFLDP
EKFGNAVPTTHPLDIYARLCMIDSLERLGINHHFKEETRSVLDDTYRFWVQGVEDIFLDP
EKFENAVPTTYPLDIYARLCMIDSLERLGINHHFKEETRSVLDEIFRYWMQGVEDIFLDP
EKFENAVPTTYPLDIYARLCMIDSLERLGINHHFKEEIRSVLDE IFRYWMQGVEDIFLDP

seksk o skersksiokskskek sfokskek sfekskslok koo s sksk ek skl ok sk ok skskelokekek

TTCATAFRLLRLNGYDVSSETFDQYTEDKFSNSLKGYLKDVGAILEIYRASQIVTSADES
TTCATAFRLLRLNGYDVSSETFDQYTEDKFSNSLKGYLKDVGAILETIYRASQIVTSADES
TTCATAFRLLRLNGYDVSSETFDQYTEDKFSNSLKGYLKDVGAILETYRASQIVTSADES
TTCAMAFRLLRLNGYDVSSDPFYQYSEDKFSNSLKGYLKDVSAVLELYRASQFITHPDES
TTCAMAFRILRLNGYDVSSDPFYQYSEDKFGDSLKGYLKDVGAVIELYRASQTITHPDES
TTCAMAFRMLRLNGYDVSSDPFYQYSEDKFAESLKGYLKDVGAVIELYRASQAITHPDES
TTCAMAFRMLRLNGYDVSSDPFYQYSEDKFAESLKGYLKDVGAVIELYRASQAITHPDES

sekslok ;siskek s sislorskeloksokskek 1k sk ik Ck ok : kksk

137
110
34

137
177
126
168

197
170
94

197
237
186
228

257
230
154
257
297
246
288

317
290
214
317
357
306
348

377
350
274
377
417
366
408
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XP_004488548.
XP_ 007149183

KHN21375. 1

XP_006585394.
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XP_004488548.
XP_ 007149183

KHN21375. 1

XP_006585394.

SgDTPS2
SgDTPS3
SgDTPS4

XP_004488548.
XP_ 007149183

KHN21375. 1

XP_006585394.

TLVKQNDWTGHLLKQDT-TYPGYVDRFRNY IEHEVKDALKFPSYANLERLLNRRSIDHYN
TLVKQNDWTGHLLKQDT-TYPGYVDRFRNY IEHEVKDALKFPSYANLERLLNRRSIDHYN
TLVKQNDWTGHLLKQDT-TYPGYVDRFRNY IEHEVKDALKFPSYANLERLLNRRSIDHYN
TLVKQRSWTRRLLKQDSSPYQLYADKLRIYVDNEVNDILNFPHHANLERLLNRRSVEHYN
TLVRQSLWTKQLLKQESSPYRLYADKLRSYVDQEVKDVLSFPHHANLERLLNRRSMEY YN
ILVRQSLWTKHLLKQESSPYRLYADKLRSYVDLEIKDVLNFPYHANLERLLNRRSMEHYN
ILVRQSLWTKHLLKQESSPYRLYADKLRSYVDLEIKDVLNFPYHANLERLLNRRSMEHYN
sekskosk ek cokekekekn o sk sk sk ook skrr sk ok sk sksk pskekslekekeleksekekek ook
VDNTRILKTSYRSYNLGNQEILNLAVEDFNNCQSITHREELKILGRWVVESRLDKLKFARQ
VDNTRILKTSYRSYNLGNQEILNLAVEDFNNCQSIHREELKILGRWVVESRLDKLKFARQ
VDNTRILKTSYRSYNLGNQEILNLAVEDFNNCQSIHREELKILGRWVVESRLDKLKFARQ
ADETRILKTSYRSCNLANQEILKLAVEDFNLCQSIHNKELKQLARWIVTSRLDKLEFARQ
VEETRILKSSYRSCNLANQEILKLAAEDFNICQSIHIEELKQLSRWVVESRLDKLTFARQ
TVETRILKASYRSCNLANQEILKLAVEDFNICQATHIEELKQLSRWVVERRLDTLKFARQ
TVETRILKASYRSCNLANQEILKLAVEDFNICQATHIEELKQLSRWVVERRLDTLKFARQ

sksekskek skekoksk sk sfekelelok s kek ] skelekok skek oksk pslokek sk ckek ok skl ok sfekekek

DDXXD

KLAYCYFSSSATLYLPELSDARISWAKNGVLTTVVDDEYDYGGSEEELANLIELFEKWDV
KLAYCYFSSSATLYLPELSDARISWAKNGVLTTVVPDFYDYGGSEEELANLIELFEKWDV
KLAYCYFSSSATLYLPELSDARISWAKNGVLTTVVDDEYDYGGSEEELANLIELFEKWDV
KLAYCYFSSAATLFSPELSDARISWAKNGVLTTVVDDEFFDYGSSEEEQVNLIQLVEKWDV
KLAYCYFSGAATLFSPELSDARISWAKNGVLTTVVPDFYDYGGSEKELVDLIQLVEKWDV
KLAYCYFSCAATIFSPELSDARISWAKSGVLTTVVDDEFFDYGGSEEEHVNLIQLVEKWDV
KLAYCYFSCAATIFSPELSDARISWAKSGVLTTVVDDFFDYGGSEEEHVNLIQLVEKWDV

kR, kek sk sk ok Skekekekok

seksokskioksk sk s skekekk

DVNTECCSEQVAIIFSAIRSTICEIEEKAFKWQGRSVKNHVINIWLDLIQSMMKEAQWLK
DVNTECCSEQVAIIFSAIRSTICEIEEKAFKWQGRSVKNHVINIWLDLIQSMMKEAQWLK
DVNTECCSEQVAIIFSATRSTICEIEEKAFKWQGRSVKNHVINIWLDL IQSMMKEAQWLK
DVDTVCCSEAVKIIFSAVRSTICEIGEKSVERQGRNVKDNVIKIWLNLMKSMYTEAEWLR
DINTVSCSETVKIIFSATHSTVCEIGERSVKRQGRNVKNNVIKIWLDLIQSMYKEAEWLR
DINTVCCSETVKIIFSATHSTVCEIGEKSVKQQGRNVKNNVIKIWLNLVQSMFREAEWLR
DINTVCCSETVKIIFSATHSTVCEIGEKSVKQQGRNVKNNVIKIWLNLVQSMFREAEWLR
Kook kR sk skefeksiok s sksk sskelok sk n o skelok sk skl s skekek ok ok ok ksk s
SKSVPTIDEYMANAY ISFALGPIVLPTLYLVGPKLPTTLAENPEFNCLYELMSTGGRLLN
SKSVPTIDEYMANAY ISFALGPIVLPTLYLVGPKLPTTLAENPEFNCLYELMSTGGRLLN
SKSVPTIDEYMANAY ISFALGPIVLPTLYLVGPKLPTTLAENPEFNCLYELMSTGGRLLN
TKTIPTIDDYMQNAYVSFALGPIVLPALYLVEPKLSDDVAENQELDCLFKTMSTCGRLLN
TKTVPTIDEYMENAYVSFALGPIVLPALYLVGPKLSDEDAESHELNHLYKLMSTCGRVLN
TKTVPTIGDYMENAYISFALGPIVLPALYLVGPKLSDEVTENHELNYLYKLMSTCGRLLN
TKTVPTIGDYMENAYISFALGPIVLPALYLVGPKLSDEVTENHELNYLYKLMSTCGRLLN

436
409
333
437
477
426
468

496
469
393
497
537
486
528

556
529
453
557
597
546
588

616
589
513
617
657
606
648

676
649
573
677
717
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708
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XP_004488548.
XP_007149183

KHN21375. 1

XP_006585394.

SgDTPS2
SgDTPS3
SgDTPS4

XP_004488548.
XP_007149183

KHN21375. 1

XP_006585394.

SgDTPS2
SgDTPS3
SgDTPS4

XP_004488548.
XP_ 007149183

KHN21375. 1

XP_006585394.

sk skekek, cskek sk L skeletskesieokekesiokek Lokskeksk skl kockrn ko ckekek skekokek

NSE/DTE

DIHSFKRESEEGKLNAVGLRLVHGNGATAAEDV IKEMKGVAEDKRRELLRLVLQ-KGSST 735
DIHSFKRESEEGKLNAVGLRLVHGNGATAAEDV IKEMKGVAEDKRRELLRLVLQ-KGSSI 708
DIHSFKRESEEGKLNAVGLRLVHGNGATAAEDV IKEMKGVAEDKRRELLRLVLQ-KGSST 632
DIHSFKRESEEGKLNAVSLHMVHGNGVVTAEDAVNKMKGV IEDKRRELLRLVLQEKGSLY 737
DIHSFKRESEEGKLNALGLLTIAHGNGVFTAEDATEKLKGTAEEKRTELLRLILHEKGSVV 777
DIHSFKRESEEGKLNVLALRTAHGNGVITAEDATEEMKGIAEEKRRELLRLILQEKGSVV 726
DIHSFKRESEEGKLNVLALRTAHGNGVITAEDATEEMKGIAEEKRRELLRLILQEKGSVV 768

sefsfoksietoksckoksfokokekok 0k skeekek, | sksksk o skek skskek slekelekek sk skeksk

PRACKDLFWKMARVLNLEY IKDDGFTSNEMISIVKALLEEPVVLDDRGAVADVQ————— 789
PRACKDLFWKMARVLNLEY IKDDGFTSNEMISIVKALLEEPVVLDDRGAVADVQ————— 762
PRACKDLFWKMARVLNLEY IKDDGFTSNEMISIVKALLEEPVVLDDRGAVADVQ———— 686
PRDCKDLFWKMMKVLNLEY IKDDGFTSNEMHSTVNAVIKEPT ILNDLLVDSKQH———=— 791

PRDCKDLFWKMIKVLHLEYLKDDGFTSNEMYSSVKAVIKDPVIFDELLARQQ-NLNYVEA 836
PRECKDLFWKMIKVLHLEFYMKDDGFTSHEMHSSVNAVLKKPVILNELLVHSQQNLSPVKA 786
PRECKDLFWKMIKVLHLEFYMKDDGFTSHEMHSSVNAVLKKPVILNELLVHSQQNLSPVKA 828

sk skekekrsksksksksskek s skekek s skskerokskskek coksk sk kask ks

———————— 789
———————— 762
———————— 686
———————— 791
SNVMPQSS 844
TNDLML— 792
TNDLML— 834



