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—————————————————————————————— MEELN I DFDVFKKR I ELLYSKYNEFEGS-~
---------- MADSRNGNARAPPSGVPPKAGNTYS I DVKNF I SRARAL YEHWKKHSA- - -
------------ MTDNGKAK-SG------SGAAYT INLETFSKRLKVFYDHWNGNKS -~

------------ MADNGNA- - —-K-—---GGSGAYT INLENFSKRLKVFYDHWKEHKS - - -
MVALVNVSLLTNMADNGDA----K----GGSGAYAIN I ENFSKRLKVFYDHWKEHKS - --
---------- MADHRNGSAQ-AANGKASAAGTAYS I DLNAFQTRLRSFYKHWDAHKT - - -
---------- MADQRNGTGQ-PSN-—-—--AARNAYA I DVEKFKTRLKALYSNWNENKA- - -
—————————— MAEHRNGNAK -PSDGKASGAASPYAINLDNFTKRLKTLYSHWKEHSS- - -
---------- MADSRNGGDA--—-~KSKANDSGYD INIDDFVKRLN I FYKCWADEKN- - -
—————————— MAE -RNG- - - - -—----DGKGGRVQINLELYGKRLKLLNNKWKEHKK- -~
------------------------------- MAVTLDKDAYYRRVKRLYSNWRKG--—-~E
—————————————————————————————— MSSFVLDKEAFVRRVKRLYTEWRAPS I GHD
* h

————— PNSLLFVL--GSSNAENPYQKTT ILHNWLLSYEFPATLIALVPGKVI 1 ITSSAKA
DLWGSADALAITATPPAS--DDLRYLKSSALNIWLLGYEFPDTIMVFTKKQ IHFLCSRNKA
DLWASSDAIAIATPPPS--EDLRYLKSTALDVWLLGYEFPET I VFMQKQ IHFLCSQKKA
DLWGSSNAIATATPPPS--EDLRYLKSSALDVWLLGYEFPET I VFMHKQ IHFLCSQKKA
DLWSSSDAIAIATPPPS--DDLRYLKSSALDIWLLGYEFPET I VFMHKQ IHVLCSQKKA
DLWGSSDAIAIATPPPS--DDLRYLKSSALDIWLLGYEFPET I VFMHKQ IHVLSSQKKA
DLWGSSDAIAVACPPPS--EDLRYLKSTALNLWLLGFEFPET IMVFSKKQIHILCSQKKA
DLWGSSDVVAIATPPPS--EDLRYLKSSALNIWLLGYEFPETVMVFMKKQ IHFLCSQKKA
DLWGSSDALAITATPPAS--DDLRYLKSSALNIWLLGYEFPET IMVFMKKQ ITHFLCSQKKA
ELWGGADAVAVFTPPRAEASELRYLKSSALN IWMLGYEFPDTLMVFVQGALHFLCSQKKV
EMWGGADAIAVVTPPAS--EDLRYLKSTALHIWLLGYEFPETVMVFMPGALHFVCSSKKA
DEYANVDAIVVS---VGVDEEIVYAKSTALQTWLFGYELTDT IMVFCDDKI I FMASKKKYV
DALRNLDCIMSI---VGVEEDVMYSKSMALQLWLLGYELTDT ISVFCSDAVYFLTSKKKI
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KHLQKAIDLFK----DPESKITLELWQRNNKEPELNKKLFDDVIALIN---SAGKTVGIP
SLLEVVKKPA---HDELKLDV IMHVKPKGDDGTGLMDA I FRAIRDLSRGDGNDSQVVGHI
NLIGTLKDAA---SEAVGSD I I LHVKSKNGDG IDLMDD I LRAVSAQSK---SDTPVVGHI
NL IGTLKKAA---NDAVGAD IVLHVKAKNDSGVGLMED IVRAVCAQSK-~--SDDP IVGHI
NLIGTLKKAA---NESVGVD IVLHVKTKNGDGADLMDHIVQAARNQSK---SDKPVVGHI
NL IGTLKKAA---NEAVGVD IVLHVKTKNSDGADLMDD IVHAARNQSK-~--SDKPVVGHI
SILESVKKTA---REAVDADLVLHVKPRNDDGTALMDAIFRALS---KSDGRDTPTVGY I
SLLEVVKKPA---REVVGVDVVMHVKAKTDNGTGLMDATFHATYAQSSADGKDTPVVGHI
SLLEVVRKSA---KEAVGVEVVMHVKAKSDDGTGLMDA I FRAVRANSS--SHDTPVVGHI

KILEELQRPA---RTSCGVDVVLHVKLRSEDGGPQMLEILDTVKAQ----- SRSPVLGVL
AHLEELQKSS---KMLTGVD IHIHMKERKQDGSVQMNSVLDAVKGFSK---GKTPTVGVL
EFLKQIANTKGNENANGAPAITLL IREKNESNKSSFDKMIEAIKES-—--— KNGKKIGVF
EFLKQTQNI----TEEGFPEINLLVRDRTDKDQGNFEKL IKALQNS-—--- KKGKRLGVF

: oo . o*

EKDSYQGKFMTEWNPVWEAAVKENEFNV ID I SLGLSKVWEVKDVNEQAFLSVSS-KGSDK
AREAPEGKLLETWTE----RLKNANFQFVDITGGLSDLFAVKDDTEVMSVKKAAYLAYSV
AKEAPEGKLLETWAE----KLAGGSVQLADVTHGFSELFAVKDATE I ICVKKAAYLTSSV
AKEAPEGKLLEAWAD----KLSSSSVQLTD ITNGFSELFAMKDTSE ITCVKKASYLTSSV
AKEVPEGKLLETWTE----KLSGSGVRLTDVTNGFSELFAVKDTTEVTCVKKAAYLTSSV
AKEAPEGKLLETWIK----KLSGSGLRLVDVTNGFSELFAVKDTTE ITCVKKAAYLTSSV
SREAPEGKLLEMWTE----KLKNTKFQLNDVANGLSSLFAAKNNEELTSIKRAAYLTTSV
AREAPEGI ILETWAE----KLKGEGFELADVTSGLSDL 1AVKDADEL INVKKAAFLTFSV
GREAPEGKLLEMWTE----KLKNADFQLSD I TNGFSDLFAMKDSTELTNVKKAAFLTSSV
AKEKTEGSFMEKWDE----LLSSSRLEKVDVAAGLCEMFAVKDESE INNVKKAAYLSATA
SREATEGSVMEKWAE----CLEASGAATVDVSGGFSE I FAVKDEEE I SNIKNASHLSAAI
SKDKFPGEFMKSWND----CLNKEGFDK IDISAVVAYTIAVKEDGELNLMKKAAS I TSEV
AKDAYPGEFSEAWKK----SLTASKFEHVDIST I IAYLMCPKDESE INNIRKASLVSMDI

* * - -
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FMDLLSNEMVRAVDEELKITNAKLSDKIENKIDDVKFLKQLSPDLSALCPPNYKFNFDLL

MKNVVVPNLESAIDEEKDVTHSALMDLTEKAILEPTK-—--——=—=————- ASVKLKPENV
MKNFVVPTMEKYV IDEERKVSHSSLMDDTEKV ILDPLK--————=—————- AKVKLKPENI
MKNFVVPKLEKV IDEERKVTHSSLMDETEKAILDPLK-—--——=—=————- VKVKLKAENV
LKNFVVPKLEKV IDEEKKVSHSSLMDDTEKAILDPLK---—————————— VKVKLKPDNV
LKNFVIPKLEKVIDEEKEVSHSSLMDDAEKAILDPLK-—--——=—————- VKVKLKPDNV
MKNFVVPKLENV IDEEKKVSHSTLMEDTEKAILEPSK----————————- VNCKLKADNV
MNNVVVPKLENV IDEEKN I THSALMDEAEKAILDPTR--———==—————- AKAKLKADNV
MKHFVVPKLEKV IDEEKKVSHSSLMDDTEKAILEPAR-—=———=—————- VKVKLKAENV
MKTFVVPKLEHV IDEEKRMTHAELMEETENVMLDPPGK - ——————————- LKMKLKAEGA
LKSFVVPKLEV I I1DEEKKVTHFELMEQTENVITNPGKY - == === ———————— VKLKAEDV
FNKFFKERVME 1 VDADEKVRHSKLAESVEKAIEEKK-——-—————————— YLAGADPSTV

FNKYLKDE IMD1 IDSDRKVKHNKLSDGCEAAIGEKK-=—==—=——=————- YTSGLDPRLL
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134
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150
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137
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193
218
206
208
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217
214
213
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204
193
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253
265
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255
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264
261
260
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258
250
239
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DWTYSP 1 1QSGKKFDLRVSARSTNDQLYGN--GCILASCGIRYNNYCSNITRTFLIDPSE
DICYPPIFQSGGKFDLKPSAASNDELLTYDPASI I ICAVGARYNSYCSNVARTYL IDATS
DICYPPVFQSGGKFDLRPGASSNDDYLYYDPASI I ICAIGSRYSNYCSNVARTFL IDATP
DICYPPVFQSGGKFDLKPGASSNDDYLYYDSASVIICAIGARYGNYCSNMARTFL IDATP
DICYPPVFQSGGKFDLKPGASSNDEYLYYDSASVI ICAIGSKYSSYCSNVARTYL IDATP
DICYPPVFQSGGKFDLKPGASSNDEYLYYDSASI I 1CAIGSKYSSYCSNVARTYL IDATP
DICYPPIFQSGGEFDLKPSAVSNDELLHYDSASVILCAIGARYKSYCSNIARTFL IDADP
DICYPPIFQSGGEFDLRPSAASNDEPLYYDSASVI 1 1AVGSRYNSYCSNVARTLMIDATP
DICYPPIFQSGGEFDLRPSASSNDENLYYDSTSV I ICAIGSRYNSYCSNVARTFL IDANA
DVCYPPIFQSGGVFDLKASAQSNEDPLYYDATAV I ICALGGRYNMYCSNVARTYLIDADT
DICYPPVFQSGGVFDLKPSAVSNEEPLYYDTLGV ILCAIGARFRSYCSNVARS IMIDADK
EMCYPP 1 1QSGGNYNLKFSVVSDKNHMHF---GAITCAMG IRFKSYCSNLVRTLMVDPSQ
DMAYPPIIQSGGAYSLKFSAVADKNPLHF———GVIVCSLGARYKSYCSNISRTFLVNPTE
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EMANNYDFLLTLQKEIVTNILKPGRTPKEVYESVIEY IEKTKPELVPNFTKNIGSLIGLE
LQSKAYEVLLKAHEAAT -DALRSGRKINTVYQAALSVVEKNAPEFVDKLTKSAGTGIGLE
AQSKAYETLLKAQEAAL-AACKPGNQMSAVFKAAVAVFEKNAPELLPNLTKSAGTGIGLE
TQIKAYETLMKAHEAAL -EALKPGNRMSAVYQAAVDV I EKNAPELLRNLTKSAGTGIGLE
KQSKAYETLLKAHEAAV-QEVKPGNQMSAVYQAAVAV I EKDAPELLPNLTKSAGTGIGLE
TONKAYETLRKAHEAAT -QQVKPGNQMSAVYQAAVAV I ERDAPELLPNLTKSAGTGIGLE
LQSRAYGVLLKAHEAV I -GSLKPGNRLSATYQAAVSVVENEAPDL ISYLTKSAGTGIGIE
LQSKAYAVLLKAHEAAT -GALKPGNKVSAAYQAALSVVEEEAPELVPNLSKSAGTGIGLE
MQSKAYEVLLKAHEAAI -GALKPGNKVSAAYQAALAVVEKDAPELVSNLTKSAGTGIGLE
SQEKAYKALLKAQEAAT -NALRPGNLMSAVYKAAATTLEREAPELSSFLTRSAGAGIGIE
TQEKAYKILLKAHEAATL -AALRPGNAMSVAYKAAYAVVESGGPEFLPYFTKNAGTGIGIE
EVQENYNFLLQLQEELL-KELRHGVKICDVYNAVMDVVKKQKPELLNKITKNLGFGMGIE
AMQENYTFLVSVQEEIL KLLVPGTKLCDVYEKTLDFVKKEKPSMVDNLPKSFGFAMGLE

- * - sk =kek

FRDSNFILNVKNDYRKIQRGDCFN I SFGFNNLKDSQS----ANNYALQLADTVQIPLDET
FRESGLN INAKNDK-VLRPKMAFNVSLGFQNLECESESRSKNKKFSLLLADTVLVTDQ--
FRESGLNLNAKNDR-L IKEGMIFNVNLGLSNIQAETN-NEKTKQFSLLLADTALVNDK--
FRESGLNLNPKNDR- 1 IKAGMVFNVSLGLHNLQAEKK-SEKTKQYSLLLADTCLVPL---
FRESGLNLNAKNDR-KIKQGMVFENVSLGLHNVQAETT-SEKTKQFSLLLADTVLVNER--
FRESGLNLNAKNDR-RIKKGMVFNVSLGLHNIQAETT-SEKTKQFSLLLADTVLVNER--
FRESGLN INAKNEQ- I'VKEGMVFNVSLGFQNVQREST-KSKSKHFSLLLADTV I INKD--
FRESGLNLNAKNDR-VVKAKMVFNVSLGFQNLQNQID-NPKIRNFSLLLADTVIVGDQ--
FRESGLNLNAKNDR-VLKPGMVFNVSLGFQNLQTDTN-NPKTQKFSVLLADSVIVGEK--
YRESGLSLNPRNEK-VIKAGMVFNVNIGLQNLEIKSS-NPKTRTYGLLLADT IVVRDK--
FRESGLTLNAKNER-VIRPGMAFNVSLGFHNLTTESS-NPKSKTFSLLLADTAIVVEK--
FREGSLV INSKNQY-KLKKGMVFS INLGFSDLTNKEGKKPEEKTYALFIGDTVLVDED--
FRENSIVIGPKCQA LLKKNMVFNLHVGISNLTNPEATDKEGKNYALFIGDTVLVGEQ——
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EPPRFLT-NYTKAKSQISFYFNNEEEDNNKKKS-SPATKVPSKPDRNSKILRTKL-RG-E
KPELL-T-KCSKSVKDVAYSFKEDEE---E---EKPRK----KARTSG-SE-NY I TKTAL
AAEIL-T-NCSKAVKDVAYSFNEDEEEVPK----PKRA----KVEPNG-VE-ALPSKATL

-—-ENLTA-SCSKLVKDVAYSFNDEDEVLPV----KK-—--—- VEVNAK-EA-LPPTKATL
GHDILTA-PCSKAVKDVAYSFNEDDEDV-A--—-EV-=———- KMESKT-1D-VMPTKATL
GHEVLTA-PCSKAFKDVAYSFNEDDDAVAA--—-EV-————- KIKSKT-1D-VMPTKATL

KTEVVTS-MSSKALKD IAYSFNEDEE---E---ENPSA----KADANG-AE-PLMSKTTL
NPDVVTS-KSSKAVKDVAY SFNEGEE--EE---QKPKA----RAEVNG-GE-NLMSKTTL
GPEVVTS-I1SSKAVKDVAYSFNEDDDEEEE---ERPKV----KPEANG-GE-AVSSKATL

GPDVVTS-LSSKAFQDIAYSFKDGDEEPEERPRS - ——————- KPASNG-AE-PVYVKTAL
GPPEVPTLKCSKTYTDIAYSFKDDEEDEEVKVEAKPKY----KSESNGSNE-PAVRMATL
GPATVLT-SVKKKVKNVGIFLKNEDEEEEEEE-—-———————- KDEAEDLLGRGSRAALL

SPASVMT- PSKKKIKNVGIFIKDDSDEEDVDDK——KTA————KEDQGTEILGRSKRNAVL

ARGGAEDAQKEQ IRKENQKKLHEKLEKNGLLRFSAAD-ANGPDSEPRQYFKKYESYVRDS
-RSDDHVVSKEELRKQHQAELARQKNEETARRLAGDSSGAGDSRSTAKTSADVVAYKNVN
-RSDNQEMSKEELRRQHQAELARQKNEETARRLAGGGSGNGDGRGPSRNSNELVAYKNVN
-RSDNQEMSKEELRRQHQAELARQKNEETARRLAGVGSGSGDGRGPSRSSNELVAYKNVN
-RSDNQEMSKEELRRQHQAELARQKNEETARRLAGVGSGSGDGRGPARASNELVAYKNVN
-RSDNQEMSKEELRRQHQAELARQKNEETARRLAGVGTGSGDGRGPARASNELVAYKNVN
-RSDNHEMSKEELRRQHQAELARQKNEETARRLAGGGNETGDNRSSSRTSAELVAYKNIN
-RSDNGE I SKEELRRQHQAELARQKNEETARRLAGGGSAKGDNRAASKTSTDLVAYKNVN
-RSDNQEMSKEELRRQHQAELARQKNEETARRLAGGGSGAGDNRGAVKATGDL TAYKNVN
-RSDNQEMTKEDQRRQMQAELALKKNEETARRLAAGAFGHGEGHNMVKSSGEMTAYRNVD
-RSDNQEMTKEEQRRQHQAELARQKNEETARRLASGGLGSGDGQGPNKTTGD I IAYRNVD
TERTRNEMTAEEKRRAHQKELAAQLNEEAKRRLTEQKGE----QQ1QKARKSNVSYKNPS
ESKLRNEINTEEKRKEHQRELAQQLNERAKDRLARQGNS————KEVEKVRKNTVSYKSIS
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483
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QLP-—-TNIRDLRIHVDWKSQT I ILP1YGRPVPFHINSYKNGSKNEEG-EYTYLRLNFNSP
DM---PH-KELMIQVDTRNEAVLLP I'YGSLVPFHVAT IRTVSGNQDTNRNCY IR I IFNVP
DV---PYSRELV I1QVDQRNEAVLLP I'YGSMVPFHVSTVKSVTSHQD-NRTCT IRIFFNVP
DV---PYARELV I1QVDQKNEAVLLP I'YGSMVPFHVSTVKSVTSHQD-NRTCT IRIFFNVP
DV---PFVRDLV 1QVDQKNEAVLLP I'YGSMVPFHVSTVKSVTSHQD-NRTCT IRIFFNVP
DV---PFVRDLV I1QVDQKNEAVLLP 1'YGSMVPFHVSTVKSVTSHQD-NRTCT IRIFFNVP
DL ---PPPREMMIQIDQKSEAVLLP INGSMVPFHVAF IRTVSSQQDTNRNCY IR 1 IFNVP
DI---PPARDLMIQIDQKNEAVLLP I'YGNMVPFHVST IRTVSSQQDTNRTCY IR IFNVP
DL ---PPPKELMIQVDQKNEA I LLP I'YGSMVPFHVATVKSVSSQQDTNRTCY IR IFNVP
EL---PFSRELMIQVDQKNEAVLLP I'YGIMVPFHIATVRT INNHQDL-NSSI IR IFNVP
DI ---PA-RELKIHVDQKNEAVLLPVYGLLVPFHIATVKSVSSQQDG-GHSY IR I IFNVP
LMPKEPHIREMK 1Y IDKKYETV IMPVFG IATPFHIAT IKN1SMSVEG-DYTYLRINFYCP
QUPREPEVKELKLYVDKKYETVIMPVFGIQVPFHISTIKNISQSVEG-EYTYLRINFFHP
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GSSGG I SKKVEELPYEESADNQFVRS I TLRSKDGDRMSET - ——————---— FKQIADLKKE
GTPFNPH----DSNSLKNQGAI1YLKEVSFRTKDSRHSSEV--=—==———- TQQIKTLRRQ
GMPFSND--—--- KDLKSQGAI1YLKEITFRSKDPRHSSEV--———————-— VQQIKTLRRQ
GMPFSND------ SNLKSQGAIYLKEITFRSKDPRHSSEV--—==———-- VQQIKTLRRQ
GMPFSND--—--- SKLNSQGAIYLKEITFRSKDPRHSSEV--———————— VQQIKTLRRQ
GMPFSND------ SKFNSQGAIYLKEITFRSKDPRHSSEV--———=————- VQQIKTLRRQ
GTPFSPH----DSNSMKFQGS1YLKEASFRSKDSRHISEV--————-—-- VQSIKTLRRQ
GAAFNPH----DSNSLKHQGA1YLKEVSFRSKDPRHISEV--———=———- VQLIKTLRRH
GTPFSPH----DSNSMKFQGS1YLKEVSFRSKDPRHISEV--=———-—-- VOMIKTLRRQ
GAGFTTN----DVPFQKFPHMIYLKEISFRTSDIKHSTQl -=—=—=—————- VOMMKTLKRQ
GAGFGPN----DVPTQKFPRS1YVKEVSFRSNDTRHSYQV-—-———————— VQLIKTLRRQ

GSALGRN----EGNIFPNPEATFVKEITYRASNIKAPGEQTVPALNLQNAFR I IKEVQKR
GATMGRN————EGGLYPQPEATFVKEVTYRSSNVKEHGEVGAPSANLNNAFRLIKEVQKR
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ATKREQERKALADVVQQDKL IENK-TGRTKRLDQIFVRPNPDT--KRVPSTVFIHENGIR
VMARESERAERATLVTQEKLQLAGNKFKPLRLSELWIRPPFSGR-KKIPGTLEAHANGFR
VASRESERAERATLVTQEKLQQASNKTKQMRLNDVWIRPPFGGRGRKLTGTLEAHVNGFR
VASRESERAERATLVTQEKLQLTSNRNKPVRLSDVWIRPAFGGRGRKLTGTLESHVNGFR
VASRESERAERATLVTQEKLQ IGNNRMKMMRLSDVW IRPAFGGRGRKLTGNLEAHFNGFR
VASRESERAERATLVTQEKLQ I GSNRMKMMRLSDVWIRPAFGGRGRKLTGNLEAHFNGFR
VVARESERAERATLVTQEKLQLANNRFKP IRLSDLWIRPAFGGRGRKIPGTLEAHVNGFR
VVARESERAERATLVTQEKLQLAGNRFKP IRLTDLWIRPVFTGRGRKLPGALEAHVNGFR
VASRESERAERATLVTQEKLQLAGTRFKP IRLSDLWIRPSFGGRGRKLTGSLESHTNGFR
VSQRESEKAERATLVTQEKLQ I SK--GKAIRLSDLWIRPPFAGRKRR-RGTLEAHVNGLR
VAQRESERAERATLVTQERLQIGK--GRP IRLSDLWIRPAFGGRGRKMSGTLEAHTNGFR
YKTREAEEKEKEG I'VKQDSLV INLNRSNP-KLKDLY IRPN IAQ--KRMQGSLEAHVNGFR
FKTREAEEREKEDLVKQDTL ILSQNKGNP- KLKDLYIRPNIVT——KRMTGSLEAHSNGFR
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FQSPLRTDSRIDILFSNIKNL IFQSCKGEL I'VV IH IHLKNP I LMGKKK 1QDVQFYREASD
YST-TRPDERVDVLFANIKHAFFQPAEKEMITLLHFHLHNHIMVGTKKTKDVQFYVEVMD
YST-SRADERVD IMYGN IKHAFFQPAEKEMI TLLHFHLHNH IMVGNKKTKDVQFYVEVMD
YST-SRADERVD IMYGNVKHAFFQPAEKEMI TLLHFHLHNH IMVGNKKTKDVQFYVEVMD
YST-SRSDERVD IMFGN IKHAFFQPAEKEM I TLLHFHLHNH IMVGNKKTKDVQFYVEVMD
YST-SRSDERVD IMFGN I KHAFFQPAEKEMI TLLHFHLHNH IMVGNKKTKDVQFYVEVMD
YST-TRQDERVD IMFGN IKHSFFQPAENEMI TLLHFHLHNH IMVGNKKTKDVQFYVEVMD
FST-SRSEERVD IMFSN 1KHAFFQPAEKEM I TLLHFHLHNH IMVGNKKTKDVQFYVEVMD
YST-SRPDERVD IMYGN I KHAFFQPAEKEMI TLLHFHLHNH IMVGNKKTKDVQFFVEVMD
YST-MKAEETVDILYRNIRHAFFQPAEKEMI TLLHFHLHNH IMVGNKKAKDVQFFVEVMD
YST-MRQEEKVD IMYRNIKHAFFQPAEKEMITLVHFHLHNY IMVGTKKTKDVQFYVEVME
FTS-VRG-DKVD ILYNNIKHALFQPCDGEMI 1VLHFHLKNAIMFGKKRHTDVQFYTEVGE
YIS VRG DKVDILYNNIKSAFFQPCDGEMI I LLHFHLKYAIMFGKKKHVDVQFYTEVGE

- - - B -*::: *:: -** . * * ::* **- *- * *- ****- * -
MSVDETGGGRRGQSRFRRYGDEDELEQEQEERRKRAALDKEFKYFADAIAEA-———-- SN
VVQSL-GGGRR-—-—--- SAYDPDE I DEEQRERDRKNK INMDFNHFANRVNDMWQLPQFAS
VVQTV-GGSRR--——--- SALDPDE 1 EEEQRERDRKNR INMEFQNY INKVNDHWSQPQFKG
VVQTL-GGNRR--—--- SALDPDE IEEEQRERDRKNR INMDFQNFVNKVNDHWSQPQFKG
VVQTL-GGSRR--—--- SALDPDE 1 EEEQRERDRKNR INMDFQNFVNKVNDHWSQPQFKG
VVQTL-GGSRR--——--- SALDPDE IEEEQRERDRKNR INMDFQNFVNKVNDHWSQPQFKG
MVONV-GGGKR-—---- SAYDPDELEEEQRERDRKNKINVEFQTFVNRLNDLWGQPQFNG
VVQTL-GGGKR-———-- SAYDPDE 1 EEEQRERDRKNKINMDFQSFVNRVNDLWSQPQFSG
VVQTL-GGGKR-=-=--~— SAYDPDE I EEEQRERDRKNKINMDFQNFVNRVNDLWGQPQFKG
GVQNV-GGSRR------ SHFDPDE 1 EEEQAERERKNKLNKEFEVFVKKVTDLWEQPALRN
VVQTL-GGSRR------ SMMDPDE I EEEQQERDRRNK INKEFEAFVKRMAELWDQPPWRE
ITTDL-GKH-Q--——-- HMHDRDDLYAEQMEREMRHKLKTAFKNFIEKVEAL-——--— TK
ITTDL- GKH Q —————— HMHDRDDLAAEQAERELRHKLKTAFKSFCEKVETM —————— TK

* *-- **x *x - - *- -

599
602
591
589
588
601
599
599
603
597
594
575
581

649
648
635
633
632
645
645
645
649
643
640
631
637

706
707
695
693
692
705
705
705
709
700
698
688
694

766
766
754
752
751
764
764
764
768
759
757
746
752

820
819
807
805
804
817
817
817
821
812
810
792
798



Sc-SPT16
At-SPT16
Ta-SPT16
0s-SPT16
Sb-SPT16
Zm-Sptl6
Gm-SPT16
Pt-SPT16
Vv-SPT16
Sm-SPT16
Pp-SPT16
Hs-SPT16
Dm-SPT16

Sc-SPT16
At-SPT16
Ta-SPT16
0s-SPT16
Sb-SPT16
Zm-Sptl6
Gm-SPT16
Pt-SPT16
Vv-SPT16
Sm-SPT16
Pp-SPT16
Hs-SPT16
Dm-SPT16

Sc-SPT16
At-SPT16
Ta-SPT16
Os-SPT16
Sb-SPT16
Zm-Sptl6
Gm-SPT16
Pt-SPT16
Vv-SPT16
Sm-SPT16
Pp-SPT16
Hs-SPT16
Dm-SPT16

Sc-SPT16
At-SPT16
Ta-SPT16
0s-SPT16
Sb-SPT16
Zm-Sptl6
Gm-SPT16
Pt-SPT16
Vv-SPT16
Sm-SPT16
Pp-SPT16
Hs-SPT16
Dm-SPT16

Sc-SPT16
At-SPT16
Ta-SPT16
O0s-SPT16
Sb-SPT16
Zm-Sptl6
Gm-SPT16
Pt-SPT16
Vv-SPT16
Sm-SPT16
Pp-SPT16
Hs-SPT16
Dm-SPT16

GLLTVENTFRDLGFQGVPNRSAVFCMPTTDCLVQLIEPPFLVINLEEVEICILERVQFGL
LDLEFDQPLRELGFHGVPHKTSAFIIPTSSCLVEL IEYPFLVVSLSEIEIVNLERVGFGQ
LDLEFDIPLRELGFHGVPYKASAFIIPTSTCLVELIETPFLVVTLGEIEIVNLERVGFGT
LDLEFDVPLRELGFHGVPYKASAFIIPTSTCLVELIETPFLVVTLSEIEIVNLERVGFGT
LDLEFDVPLRELGFYGVPYKASAFIIPTSTCLVEL IENPFLVVSLSEIEIVNLERVGFGT
LDLEFDVPLRELGFHGVPYKASAFI IPTSTCLVELIETPFLVVSLSEIEIVNLERVGFGT
LDLEFDQPLRELGFPGVPHKSSVFIVPTSACLVELIETPFLVVTLSEIEIVNLERVGLGQ
LDLEFDQPLRELGFHGVPHKVTSFIVPTSSCLVELVETPFLVVTLGEIEIVNLERVGLGQ
LDLEFDQPLRELGFHGVPHKASAFIVPTSSCLVELIETPFLVITLSEIEIVNLERVGLGQ
YGLEFD I PFRELGFHGVPNKTSAFI1VPTVKCLVEL IEFPFLVVTVED IELVNLERVGFAQ
LDLEFDIPFRELGFHGVPNKSSAFIVPTVNCLVEL IETPFLVVSLNDIEIVNLERVGLGQ
EELEFEVPFRDLGFNGAPYRSTCLLQPTSSALVNATEWPPFVVTLDEVEL IHFERVQFHL
SVVEFDTPFRELGFPGAPFRSTVTLQPTSGSLVNLTEWPPFVITLDDVELVHFERVQFHL

- -* *** * * - - ** **- * * -*- - --*- -*** -

KNFDMVFVYKDFENKPVTHINTVP IESLDFLKQWLTDMD IPYTVST INLNWAT IMKSLQDD
KNFDMAT I FKDFKKDVLRVDSVPTSSLEGIKEWLDTTD IKYYESKLNLNWRQUILKT 1TDD
KNFDMATVFKDFKKDVLRIDSIPSTSLDAIKEWLDTTDLKYYESRLNLNWRP ILKT 11DD
KNFDMATVFKDFKKDVLRIDSIPSTSLDAIKEWLDTTDLKYYESRLNLNWRPILKT 11DD
KNFDMATVFKDFKKDVLRIDS IPSASLDAIKEWLDTTDLKYYESRLNLNWRP ILKT 11DD
KNFDMATVFKDFKKDVLRIDS IPSASLDAIKEWLDTTDLKYYESRLNLNWRPILKT 11DD
KNFDMTVVFKDFKRDVLRIDSIPSTSLDGIKEWLDTTD IKYYESRLNLNWRQILKT ITDD
KNFDMT IVFKDFKRDVLRIDSIPSTSLDG IKEWLDTTD IKYYESRLNLNWRQUILKT 1TDD
KNFDMT 1VFKDFKRDVLRIDSIPSTSLDG IKEWLDTTDLKYYESRLNLNWRP ILKT ITED
KAFDMAT I FKDFKKDVLRIDATPSTSLDNIKEWLNSMATKYYESRMNLNWRP ILKT 1LDD
KAFDMATVFKDFKREVLRIDAIPSTSLDG IKEWLNSMNIKYYESRMNLNWRP ILKT ILED
KNFDMV 1VYKDYSKKVTMINATPVASLDP IKEWLNSCDLKYTEGVQSLNWTKIMKT 1VDD
RNFDMIFVFKEYNKKVAMVNAIPMNMLDHVKEWLNSCDIRYSEGVQSLNWQKIMKTITDD

- kkk “eke - - X -k *- o mkomkk kAR k-k- - -k

PYQFFLDGGWNFLATGSDDEASD----ESEEEVSEYEASEDDVSDESAFSEDEEGSEVDD
PQSFIDDGGWEFLNLDGSDSESG----GSEESDKGYEPSDVEVESESEDEASESESLVES
PQKFVDDGGWEFLNMEASDSEAE----ETEESDQGYEPSDAEPESESEEEDSDSASLVES
PQKF IDDGGWEFLNMEASDSETE----ETEESDQGYEPSDAEPESESEDEDSDSESLVES
PQKF IDDGGWEFLNMEASDSETE----DTEESDQGYVPSDAEPESESEDDDSDSESLVES
PQKF IDDGGWEFLNMEASDSETE----DTEESDQGYVPSDAEPESESEDDDSDSESLVES
PQSFIEGGGWEFLNLEATDSESE----NSEESDKGYEPSDVEPESDSEDEASDSESLVES
PQSFIDDGGWEFLNLEASDSDSD----NSEDSDQGY I PSDAEPESESEDDVSDSESLVES
PEKFIEDGGWEFLNLEVSDSDSE----NSQESDQGYEPSDVQSDTGSEEEGDDSESLVES
PKKF IDDGGWEFLNMEASDSESE----KSEESDKGYEPSDLEEPSESEDEGSDDESVVES
PDKF IEDGGWEFLNMEASDSESD----KSEESDEGYEPSDVEVVSESEDDDSDDESVVES
PEGFFEQGGWSFLEPEGEGSDAEEGDSESE IEDETFNPSEDDYEEEEED--SDEDYSSEA
PEGFFEQGGWTFLDPESGSEGENE——TAESEEDEAYNPTDAES DEESD——EDSEYSEAS

* * ***k XKk

DISGDESEDYTGDESEEGEDWDELEKKAARADRGANFRD-——==—=——————————————
-DDDEEEDSEQESEEEKGKTWDELEREATNADREHGVESDSEEERKRRKMKAFGKSRPGT
-DEDEEEDSDEDSEEEKGKTWDELEREATNADRDHGAESDSEEERRRRKVKTFSKSGAPP
-DEDDEDDSEEDSEEEKGKTWEELEREASNADRENGAESDSEEERRRRKVKTFSKSRPPP
-DDDDE-ESDEDSEEEKGKTWEELEREASNADREHGAESDSEEERRRRKAKTFSKSRAPE
-DDDDE-ESDEDSEEEKGKTWEELEREASNADREHGAESDSEEERRRRKAKTFGKSRAPE
-EDDGEEDSEEDSEEEKGKTWEELEREASNADREKGNESDSEEDRKRRKAKSFGKSRGAG
-EDDEEEEDEEDSEEEKGKTWEELEREASNADREKGDDSDSEEERNRRKVKTFGKSRPAP
-EDDVEEDSDGDSEEEQGKTWEELEREASNADREKGDESDSEEERKRRKMKAFGKARVPE
-EDDEE--EEADSDEEEGMSWDELEAKASKEDKEKGDESDSEDERRRRKAKMTGKTRASP
-DDDEA-EEEEDSEEEEGLTWDQLEEAAKRDDKMKGDEEDSEDERHRNRKKAAGKGRMPD
-EESDYSKESLGSEEESGKDWDELEEEARKADRESRYEEEEEQSRSMSRKR---KASVHS
-EDSEESDEDLGSDEESGKDWSDLEREAAEEDRNHDYAADDKPRNGKFDSKKHGKSSKHS

. B _:_* * *_:** * _ *:
SGGGGSSSMKN-===————————————— M--PPSK---————————————- RKHR
QRGPSSSKHAPLPQRGG----SSSGNKSR--PPPSSSK-—-—--- GGPPSKKPKFR
ER--———i i SSFK------ G-GPSKKPKFR
-R-———————————— SSFK—==——- GAPPSKKPKFR
R SSFK------ GAPPSKKPKFR
L S SSMTKRPKLR
RPAPRPAPR-————=—————————- PAPR--PPPRTVP——-————-— GSMPKRPKFR
————————————————————————————————— KRSTR-------GSLPKRPKLR
Ke—————————————————————————— - - APPAKRFKTR
PR-———m e DAK------ RGQPNKRPKVR
SGRG---———-- SNRGSRHSSA---—————- PPKKKRK--—==———=————————

PSKSSK---DKYNSRDKHHSSSSSGNKSSSKDKDRKRSRDDSRDNGHKSKKSRH-

880
879
867
865
864
877
877
877
881
872
870
852
858

940
939
927
925
924
937
937
937
941
932
930
912
918

996
995
983
981
980
993
993
993
997
988
986
970
973

1035
1054
1042
1040
1038
1051
1052
1052
1056
1045
1044
1026
1032

1035
1074
1085
1056
1054
1067
1064
1082
1071
1056
1060
1047
1083



Figure S2. Amino acid sequence alignment of SPT16 from different organisms. Sequences (plant, green; metazoan,
red; fungal, blue) were retrieved by database searches using blastp (https://blast.ncbi.nlm.nih.gov/) using At-SPT16
as query. The sequences were aligned using Clustal Omega (https://www.ebi.ac.uk/Tools/msa/clustalo/). The
species of which the protein sequences were retrieved are indicated as follows: Arabidopsis thaliana (At),
Drosophila melanogaster (Dm), Glycine max (Gm), Homo sapiens (Hs), Oryza sativa (Os), Physcomitrella patens
(Pp), Populus trichocarpa (Pt), Saccharomyces cerevisiae (Sc), Selaginella moellendorfii (Sm), Sorghum bicolor
(Sb), Triticum aestivum (Ta), Vitis vinifera (Vv), Zea mays (Zm).



