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KHFIQRHPINQDNLIH HG ATLGILLQKVPSRFMDVNVLMA

1070

1080

VSLEKNMQLLQOMYQYLLFDFRIWNRGDFPFRIGHIQYLSTIIKDSRRVFRKKYGVQFLL
VSLEKNMQLLQOMYQYLLFDFRIWNRGDFPFRIGHIQYLSTIIKDSRRVFRKKYGVQFLL
VSLEKNMQLLQQMYQYLLFDFRIWNRGDFPFRIGHIQYLSTIIKDSRRVFRKKYGVQFLL
VSLEKNMQLLQQMYQYLLFDFRIWNRGDFPFRIGHIQYLSTIIKDSRRVFRKKYGVQFLL

VSLEKNMQLLQQMYQYLLFDF

IWNRGDFPFRIGHIQYLSTIIKDSRRVFRKKYGVQFLL

VSLEKNMQLLQQMYQYLLFDFRIWNRGDFPFRIGHIQY STIIKDSRRVFRKKYGVQFLL
VSLEKNMQLLQQMYQYLLFDFRIWNRGDFPFRIGHIQYLSTIIKDSRRVFRKKYGVQFLL
VSLEKNALLQQMYQELLFDFRIWNRGDFPFIGHIQYLSTIIKDSRRVFRKKYGVQFLL
V'S EKNAQLLQQMYQHLLFDFHIWNRGDFPFRIGHIQYLSTIIKDSRR FRKKYGVQFLL

VS EKNMQLLQQMYQBILLFDF

B IWNFJGDFPFRIGHIQYLSTIIKDSRR FRKKYGVQFLL

VS EKNpgRLLQQOMYQYLLFDFRIWNRGDFPFRIGHIQY STIIKDSR FRKKYG QFLL

VS EKN@WQLLEIQMYQ LLFDFRIWN GDFPFRIGHIQYLSTIIKDNJR FRKKYGVQFLL
VS1eKNmqLLqQMYQyLLFDFrIWnrGDFPFrIGHIQYLISTIIKDsRrvFRKKYGVQFLL

Cfa_NBEAL1
Ame_NBEAL1
Oor_NBEAL1
Ttru_NBEAL
Efu_NBEAL1
Tla_NBEAL1
Hsa_NBEAL1
Mmu_NBEAL1
Pbi_NBEAL1
Gga_NBEAL1
Xtr_NBEAL1
Cmi_NBEAL1
consensus

Cfa_NBEAL1
Ame_NBEAL1
Oor_NBEAL1
Ttru_NBEAL
Efu_NBEAL1
Tla_NBEAL1
Hsa_NBEAL1
Mmu_NBEAL1
Pbi_NBEAL1
Gga_NBEAL1
Xtr_NBEAL1
Cmi_NBEAL1
consensus



1047
1047
1036
1036
1076
1036
1047
1076
1047
1047
1047
1079

1107
1107
1096
1096
1136
1096
1107
1136
1107
1107
1104
1139

1090 1100

DICKYSELSLDD
DICKYSELSLDD
DICKYSELSLDD
DICKYSELSLDD
DICKYSELSLDD
MCKYMNELSLDD

DT1RiYYgs-ckyseLslDDirTIRtSLyGLIKYF1cKGgthEEiQSImGYiaAineEEQ

1150 1160

1110 1120 1130 1140

RTIRTSLYGLIKYFLCKGGTHEEIQSIMGYIAAINEEEQ
RTIRTSLYGLIKYFLCKGGTHEEIQSIMGYIAAINEEEQ
RTIRTSLYGLIKYFLCKGGTHEEIQSIMGY AINEEEQ
RTIRTSLYGLIKYFLCKGGTHEEIQSIMGYI AINEEEQ
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RTIRTSLYGLIKYFLCKGG HEEIQSIMGYIAAWNEEEQ
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LMGILD LFSLLITMPTRQLFLLLFEPGEADILYALLLNQ YSDRLRE
L[MGIL LFSLL SEJN@YQOLFLLLFEPGNADILYALLLfEIQ YSDR RE
G LIESP\UMIOLFLLLFEPGFAD LYALLLNQ YSD L EJ

LML LT SPWARMOLFLLLFEPGBIADILY LLLNEFKYSD LRE
1fGILdilfsLLrtsptrgQLFLLLFEPGnADiLYaLLLnqkYSDr1rEivFKvmEqMLK
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CTIQVYERSKQR LREVGYSGLGLLLNERP WTSL KNLJgNQ [¥DP)J N KDf§ VVI
CTI{VYERSKREIR RLREVGYSGLGLLLNEFFJVySISLIKNLIANQ §DPJ\ N XDLL VV]si
CJQVYE SKQRIRLREVGYSGLGLLLN B} BTHLIKELANQI pyDEYIN XDLL VV]si
CIB4VYERSKQR LREVGYSGLY LLN WP pwiSL KNLI® QI EDgWY N KDL  VVl
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ISHRIGBIINVRVV C KILQILQSQPDAABIQISQQVGWQDTLV LFLKEINFENGNTLBIKHS
ISHRpgs! NVRVVICRKILQILQSQPDAABQISQQVGWQDTLVRLFLKIENFENGNTLBIKHS
ISHRAJJINVRVVICRKILQILQSQRDAABIQISQQVGWQDTLVRLFLKEINFENGNTLIKHS
ISHRARAINVRVVICRKILQILQSQPDAABIQISQQVGWQDTLVRLFLKEANFENGNTLsIKHS
ISHRIMMINVRVVICRKILQILQSQPDAABIQISQQVGWQDTLVRLF KEINFENGN T)gsiKHY|
ISHRAMINVRVVICRKILQILQSQPDAAMQ SQQVGWQDTLVRLFLKWNFENGNTLRKHS
ISHRABIINVRVIAICRK LQILQJ§QPDAABIQISQQVGWADTLVRLFLKINIFENGNTLJSIKHS
IMHRpYs! NVRVV CRKILQILQSQPDAAMOISQQVGWQDTIJVRLFLKEINFENN LNKH[E
HRAN NVRVINACRK LQILEISQEND AWQISQQ GWQ TLRELFLKJANI INE |l
HR [NIN RVVICRK L[| LISSQWDAAWNQISQQ GWQDTL RLFLKENME\IIGIARS
SPRAN BVRVIA CRKILQ LQQBIDAAIRN MQQVGWQ TLVRIGFLKIANIRE[GSEINFTIER
Q Q QV WQ TLVRLFLKJANPEN]Y FReyNyS|
ishra-invRvviCrKilqilLqs(QpdaA-QisqQvgWQdTlvrlF1K-nfengntl-khs
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KLSQIQIQ LLGFIGRGNLQVCAYASAKLNTLLQTKVIENQDEACYILGKLE
KLSQIQIQ LLGFIGRGNLQVCAYASAKLNTLLQTKVIENQDEACYILGKLE
KLSQIQIQLLLGFIGRGNLQVCAMASAKLNTLLQTKVIEFJQDEACYILGKLE
BLSQIQIQLLLGFIG GNLQVCAMASAKLNTLLQTKVIENQREACYILGKLE
KLSQIQIQLLLGFIGRGNLQVCAMASAKLNTLLQTKVIENQDEACYILGKLE
KLSQIQWOLLLEAFIGRGELQVCAMASAKLNLLQTKVIENQDEACYILGKLE

KLFQ Q Q LLGFIGEPNLQVCAMA AKLNTLLQTKV JQRE CY LGKLE

NPl WIS QIQLLLGFI WNLQVCAMA AKLNTLLQTKVIEFQEACY LGKLE
MEPIRYINT. SQ  IPRLLLGFI [MUNLQVCAMA AKLNTLLQTKVIENQ EACY LGKLE
fepiw NLSQ [@ WLLLGFI (NN QVCAMA AKLNT LQTKVINRDEAC LGKLE
ySe-p-wvklsQiqiqlLLgFIgrgnlQVCAmAsAKLNt1LQTKVienqdEaCyiLGKLE
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IISTKEQTEIYSFLIPLVRTLVSKIYELLFMNLHLPSLPFTNGSSSFFEDFQEYCHNS
WSIKEQTEIYSFLIPL RTLVSKIYELLFMNLHLP LPFTNGSSSFFEDFQEYCRS
NSIKEQTEIYSFLIPLVRTLVSKIYELLFMNLHLPSLP@TNGSSSFFEDFQEYCHS

NSIKEQTEIYSFLIPLVRTLVSKIYELLFMNLHLPSLPFTNGSSSFFEDFQEYCRIS
IMSTIKEQTEIYSFLIPL RTLVSKIYELLFMNLHLPSLPFTNGS SFFEDFQEYCHNS
IASTMENTERYSFLIPLVRTL SKIY LLFMNLHLPSLPRTNGS|SFFEDEQ YCjit
IMS TIMEIMTEQWYSFLIPLVRTLVSKIYELLFMNLHLPSLPNTNGS)YSFFEDFQEY CIS

QS IKEMTEWYSFLIP VRTLVSKIY LLFMBILHLPSLPMTNGYSHMFEDFQEYCRYS
e, ISSTKETEQYSFLIP RTLVSKIYELL MQLHLPSLP[N NGS)gSFFEDFQEY C|q#
hvLs-SIkKkEqQTEiYSFLIP1vRTLvSKIYeLLfMnLHLPsSLPftNGssSfFEDFQeYC-s
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NEWQVYIEKYIVPYMKQYEWHTFY RHERMALYWK CYEALMVNMHKRDREGGESKLKFQ
NEWQVYIEKYIVPYMKQYEWHTFY GHEMMALYWK CYEALMVNMHKRDREGGESKLKFQ
NEWQVYIEKYIVPYMKQYEWHE\FYDGHERIMALYWKDCYEALMVNMHKRDREGGESKLKFQ
NEWQVYIEKYIVPYMKQYEWHE\FYDGHERIMALYWKDCYEALMVNMHKRDREGGESKLKFQ
SEWQVYIEKYI PYMKQYEWHTFYDGHERIMALYWKDCYEALMVNMHKRDREGGESKLKFQ
WEWQVY EKYIVPYMKQYERBRITFYDG EMMALYWKDCYEALMVNMHKRDREGGESKLKF)Y
NEWQVYIEKYIVPYMKQYERHTFYDGHENMALYWKDCYEALMVNMHKRDREGGESKLKFQ
IDEWQVYIEKYIVPYMKQYERHTFYDGHERNMALYWK CYEALMVNMHKRDREGGESKLKFQ
DIEWQRYI KYI PEVMKQYEJUIFRIDGHEMA RKDCEEALMVEHKR RERG SKL FQ
DIEWEVYI KYI PWMKEIYEIMY FIEEGHENMALYWKDCYEAMVNMHKRDRERIGESKLKFQ

I XKYI WYMKQYEUNTFGQYHERMARYWK CYEAWNMVNMHKR RERIGESKLKFJY

-EWqvyieKYIvpyMKqYE-htFydghE-MAlywKdCyEalMVnmHKRAREgGeSKLkFq
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EFFVEPFNRKARQENLRYNNMLKQLESIJQLATLRRWKA |8

EFFVEPFNRKARQENLRYNNMLKQLN QQLATLRRWKA

EﬁFVEPFNRKARQENLRYNNMLKQLNSQHLATLR WKA
L

LYLTCERGPWAERKQNP HW
Q YLTCERGPWAERKQNPIHW
QLYLTCERGPWAERKQNPIHW
EMFVEPFNRKARQENLRYNNMLKQLESQQLATLRRWKA QLYLTCERGPWARSRKQNPIHW
E FVEPFNRKARQENLRYNNM KQLNSQQLAJ\ RRWKA RILYLTCERGPWAE KQNJIHW
EFFVEPFNR ARQEN RYN[EMLKQLNRQEENYTLREW AAKLELTCE@GPWAERKHNIIHW
ERIFVEPFERKARQENLRYNEMLKQLNSQEWATLRNW AJNQLYLIEERGPW EIKQREIP HW
EFF EPFNRKPRQENERYNNMLKQ NSQMYATLRNWKAJNQRIYLIJCERGPWA RK N[JeKqW
E FVEPFIfRK RQENLRYNFMLKQLNSQE@NAT R[WKA[EQBEYLTCERGPWA QI Nw
EfFvEPFnRkaRQEN1IRYNnml1KQlnsqqlatlRrWkAiqlyLtcErGPWaerkqnpihW
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ASALRDNLGVQH QPSSDSLLLEVVKQVKVS ME
ASALRDNLGVQH QPSSDSLLLEVVKQVKVS ME
EASALRDNLG QHMQPSSDSLLLEVVKQVKVSDME
EASALRDNLG QHMQPSSDSLLLEVVKQVKVSDME
EASALRDNLGVQJ§ QPSSDSLLLEVVKQVKVSDME
EASALRDNLG QH QPSSDSLLLEVVKQVKVJJDME
KLANVENYSRMRLKLVPNYNFKTH EASALRDNLG QH QPSSD LLLEVVKQVKVSDMYj
KLANVENYSRMRLKLVPNYNFKTH EASALRDNLGVQHI®QPSSDSLLLEVVKQVK SDME
KL NVENYSRMRLKLVENYNFR] HMEASALRDNLGV[HRIZPSS LLLERVKQVKVSDME
KL NVEN SRMRLKLV[NYNFR| H[N] ASBLRDNLGV}{AFNQPSS SLLLEVVKQVKVSDME
KL WWVENYSRMRLKLV[NIBNFPJAHIREASALRDNLGVQE PSS SLLLEMAKQVKVSDJRE
KL MVENYSRMRLKL [NNYNF|QgHN ASALRDNLGVQH WP WD LLLEE\WVKQVKVSD|®
KLanVENySRMRLKLvpNyNFktHeeASaLRDNLGvghsqPssdsLLLEvvKQVKvsdme
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1860
1860
1849
1849
1889
1849
1860
1884
1854
1863
1861
1917

1920
1920
1909
1909
1949
1909
1920
1944
1914
1923
1919
1975

1940 1950 1960 1970 1980

TARVN@WDEKEEQDQKEKLVLSEDCELITIIDVIPGRLEITTOHIYFYD(#
TARVN
TARVN
TARVN
TARVN
TARVN

DEKEEQDQKEKLVLSEDCELITIIDVIPGRLEITTQHIYFYD[Y
EKEEQDQKEKLVLI®EDCELITIIf\ IPGRLEITTQHIYFYDG
EKEEQDQKEKLVLIBEDCELITIIEY IPGRLEITTQHIYFYDG

DERJYEQDQKEKLVIgSIIDCELITIIDVIPGRLEITTQHIYFYDG

DEKEEQDQKEKLVL EDCELITIIDVIPGREITTQHIYFYDG

DEKEEQDQKEKLVLEJEDCELITIIDVIPGRLEITTQHIYFYDG

DEKEEQ QKEKLVL EDCELIT ID IPGRLE TTQHIYF[IDR

DEKEEQEQKEKLVLSEDCELITII IPGRLE TTQHIYFYDG

DEK EQBQKEKL LSE CELIT IDVIPGRLE TTQH YF DG

KEEQMQKEKLVLSE C LIT DRIFG LE TTQHIYFYDG
EXKEEINQKEKLV SEDCELITI DV BGRL TTQHIYF D
eDkldeeedltarledekeEquKEKLvlsedCeLIT11dv1pGrle1TTQH1YFyDg

TARVN
BARVN

1990

SIEKEDGVGFDFKWPHSQ
SIEKEDGVGFDFKWPHSQ
SIEKEDGVGFDFKWPHSQ
SIEKEDGVGFDFKWPHSQ
SIEKEDGVGFDFKWPHSQ
S EKEDGRAGFDFKWPHSQ
SIEKEDGVGFDFKWPHSQ
S EKEDG GFDFKWPHSQ
SIEKE G GFDFKWPIRSQ
S EKE GVGFDFKW#8SQ

2000 2010 2020 2030 2040

RETHLRRYNLRRSALEIFHVDQSNYFLNFKKE RNKVYSRL
REIHLRRYNLRRSALEIFHVDQSNYFLNFKKEVRNKVYSRL
REIHLRRYNLRRSALEIFHVDQSNYFLNFKKEVRNKVYSRL
REIHLRRYNLRRSALEIFHVDQSNYFLNFKKEVRNKVYSRL
REIffLRRYNLRRSA EIFHVDQSNYFLNFKKEVRNKVYSRL
RETHLRRYNLRRSALEIFHVDQSNYFLNFKKEVRN VYSRL
RETHLRRYNLRRSALEIFHVDQSNYFLNFKKEVRNK YSRL
REITHLRRYNLRRSALEIFHVDQSNYFLNFKKEVRNK YSRL
REIHLRRYNLRRSALEIFj§ DQ NYFLNFKKERRN VYSR
REIHLRRYNLRRSALEIF)MYDQ NYFLNFJKEVRNKVYSR
SIEKE GVGFDFKWPIRSQ REIHLRRYNLRRSALEIF) DQ NYFLNFKKEVRNKVYSR
S EKE GVG DFKWPIRSQ REIHLRRYNLRRSALEIFM DQ NYFLNFKKEVRNKVYSR
SiEKEdGvGEDFKWphSQVvREIhLRRYNLRRSAIEIFhvDQsNYFLNFkKEvRNkvYSR1
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1980
1980
1969
1969
2009
1969
1980
2004
1974
1983
1979
2035

2039
2039
2028
2028
2068
2028
2040
2063
2033
2042
2038
2094

2050

2060 2070

2080 2090 2100

NYGTRSPQELFKASGLTQKWVNREISNFDYLIQ NTMAGRTYNDLAQYPVEP
QYGTRSPQELFKASGLTQKWVNREISNFDYLIQ NTMAGRTYNDLAQYPVEP
NYGTRSPQELFKASGLTQKWVNREISNFDYLIQ NTMAGRTYNDLAQYPVEP
BYGTRSPQELFKASGLTQKWVNREISNFDYLIQ NTMAGRTYNDLAQYPVEP
QYGTRSPQELF ASGLTQKWVNREISNFDYLIQ NTMAGRTYNDLAQYPVEP
BYGTRSPQE FKASGLTQKWVNREISNFDYLIQ NTMAGRTYNDLAQYPVEP

LSLHSPNSMYG RSPQELFKASGLTQKWVNREISNFDYLIQ NTMAGRTYNDLAQYPVFP
LSLHSPN¢eMYGTRSPQELFKASGLTQKWVNREI NFDYLIQ NTMAGRTYNDLAQYPVFP
LSLESHNME]GTRSPQELFKASGLTQKWVNREISNFDYLIQ NTMAGRTYNDLAQYPVFP
LSL SPNEEJGTRSPQELFKASGLJIQKWVNREISNFDYLIQ NTMAGRTYNDLAQYPVFP
LSL |MPN@RYGTRSPQELMKASGLTQKWVNREISNFDYLIQ NTQPAGRTYNDLAQYPVEFP

LSL |JPN@RYGTRSPQELMKASGLTQKWVENREISNFDYLIQ
LS1hspns-yGtRSPQELIfkASGLtQKWVnREIsNFDYLIQ1NtmAGRTYNDLAQYPVFP

2110
WILQDYTSEELDLNNP
WILQDYTSEELDLNNP
WILQDYTS ELDLNNP
WILQDYTS ELDLNNP
WILQDYTSEELDJgNNP
WILQDYTSEELDLNNP
WILQDYTSEELDLNNP
WILQDYTSEELDLNNP

2120 2130

VFRDLSKPIGVVN
VFRDLSKPIGVVN
VFRDLSKPIGVVN
VFRDLSKPIGVVN
VFRDLSKPIGVVN
VFRDLSKPIGVVN
VFRDLSKPIGVVN
VFRDLSKPIGVVN

WILQDYTSEELDLNNPE\WVFRDLSKPIGVVN
WILRDYTSEELDLNNPEA\VFRDLSKPIGVVN
W LQDYTSEELDLNNPE\VFRDLSKPIGVVN

WIL DYTSEELDLNNP

WiLgDYTSeELD1INNPsVFRDLSKPIGVvNdKNakamrekyenFEDPmGtIDKFHYGTHY

2140 2150 2160

KNAKAMREKYENFEDPMGTIDKFHYGTHY
KNAKAMREKYENFEDPMGTIDKFHYGTHY
KNAKAMREKYENFEDPMGTIDKFHYGTHY
KNAKAMREKYENFEDPMGTIDKFHYGTHY
KNAKJMREKYENFEDPMGTIDKFHYGTHY
KNAKAMREKYENFEDPMGTIDKFHYGTHY
KNAKAMREKYENFEDPMGTIDKFHYGTHY
KNAKAMREKYENFEDPMGTIDKFHYGTHY
KNfj Al E Y NFEDPMGHIDKFHYGTHY
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2099
2099
2088
2088
2128
2088
2100
2123
2093
2102
2098
2154

2159
2159
2148
2148
2188
2148
2160
2183
21563
2162
21568
2214

2170 2180 2190 2200 2210 2220

SNSAGVMHYLIRWEPFTTLHIQLQSGRFDCADRQFHSIPATWQALMDNPYDVKELIPEFF
SNSAGVMHYLIRWEPFTTLHIQLQSGRFDCADRQFHSIPATWQALMDNPYDVKELIPEFF
SNSAGVMHYLIRWEPFTTLHIQLQSGRFDCADRQFHSIPATWQALMDNPYDVKELIPEFF
SNSAGVMHYLIRWEPFTTLHIQLQSGRFDCADRQFHSIPATWQALMDNPYDVKELIPEFF
SNSAGVMHYLIRJEPFTTLHIQLQSGRFDCADRQFHSIPATWQALMDNPRJDVKELIPEFF
SNSAGVMHYLIRVEPFT LHIQLQSGRFDCADRQFHSIPATWQALMDNPYDVKELIPEFF

SNSAGVMHYLIRVEPFTTLHIQLQSGRFDCADRQFHSIPATWQALMDNPYDVKELIPEFF
SNSAGVMHYLIRVEPFTTLHIQLQSGRFDCADRQFHSIPATWQALMDNYDVKELIPEFF
SN AGVMHYLIRVEPFTTLHIQLQSGRFDCADRQFHSIPATWQALM NPYDVRJELIPEFF
SN AGVMHYLIRVEPFTTLHIQLQSGRFDCADRQFHSIPATWQALMDNPNDVKELIPEFF
SN AGVMHYLIRVEP TTLHIQLQSGRFDCADRQFHSIPATWQALMDNPEDVKELIPEFF
SN AGVMHY IRVEPFTRILHIQLQSGRFDCADRQFHSIPATWQALM NPRDVKELIPEFF
SNsAGVMHY1IRvVvEPfTtLHIQLQSGRFDCADRQFHSIPATWQALMdNpyDVKELIPEFF

2250 2260 2270 2280

VNDVILPKWAKSAEDFIYKHRKALESEYVSAHLHEWI
VNDVILPKWAKSAEDFIYKHRKALESEYVSAHLHEWI
VNDVILPKWAKSAEDFIYKHRKALESEYVSAHLHEWI
VNDVILPKWAKSAEDFIYKHRKALESEYVSAHLHEWI
VNDVILPKWAKSAEDFIYKHRKALESEYVSAHLHEWI
VNDVILPKWAKSAEDFIYKHR ALESEYVSAHLHEWI
VNDVILPKWAKSAEDFIYKHRKALESEYVSAHLHEWI
VNDVILP WAKSAEDFIYKHRKALESEYVSAHLHEWI

YFpEFLENQNQFnLG-LQvskELIVNDViLPkWAkSaEDFIyKHRkALESEyVSAHLHEWI
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2219
2219
2208
2208
2248
2208
2220
2243
2213
2222
2218
2274

2279
2279
2268
2268
2308
2268
2280
2303
2273
2282
2278
2334

2290 2300 2310 2320 2330 2340

DLIFGYKQRGPAAVEALNVFYYCSYEGAVDLDALTDEKERKALEGMINNFGQTPCQLLKE
DLIFGYKQRGPAAVEALNVFYYCSYEGAVDLDALTDEKERKALEGMINNFGQTPCQLLKE
DLIFGYKQRGPAAVEALNVFYYCSYEGAVDLDALTDEKERKALEGMINNFGQTPCQLLKE
DLIFGYKQRGPAAVEALNVFYYCSYEGAVDLDALTDEKERKALEGMINNFGQTPCQLLKE
DLIFGYKQRGPAAVEALNVFYYCSYEGAVDLDALTDEKERKALEGMINNFGQTPCQLLKE
DLIFGYKQRGPAAV ALNVFYYCSYEGAVDLDALTDEKERKALEGMINNFGQTPCQLLKE

DLIFGYKQRGPAAVEALNVFYYCSYEGAVDLDALTDEKERKALEGMINNFGQTPCQLLKE
DLIFGYKQRGPAAVEALNVFYYCSYEGAVDLDALTDEKERKALEGMINNFGQTPCQLLKE
DLIFGYKQRGPAAVEALNVFYYC YEGAVDLDALTDEKERKALEGMINNFGQTPCQLLKE
DLIFGYKQRGPAAVEALNVFYYC YEGAVDLDALTDEKERKALEGMINNFGQTPCQLLKE
DLIFGYKQRGPAA EALNVFYYC YEGAVDLDA B EKERKALEGMINNFGQTPCQLLKE
DLIFGYKQRGPAAVEALNVFYYC YEGAVDLDA BDEKERKALEGMIRINFGQTPCQLLKE
DLIFGYKQRGPAAveALNVFYYCsYEGAVDLDAItdEKERKALEGMInNFGQTPCQLLKE

2350 2360 2370 2380

PHP)FRLSAEEAVQ QTKTDTSTLNLFQHLMELKSFFIEGISDG PL
PHP)ERLSAEEAVQKQTKTDTSTLNLFQHLMYELKSFFIEGISDG PL
PHPRRLSAEEAVQKQTKTDTSTINLFQMLIJELKSFFIEGISDGIPL
PHPRRLSAEEAVQKQTKTDTSTINLFQMLIJELKSFFIEGISDGIPL
PHP)FRLSAEEA QKQTKT TSTLNLFQHLMELKSFFIEGISDGIPL
PHPIYRLSAEEAVQKQT TDTSTLNLFQHLJELKSFFIEGISDGIPL
PHP)¥RLSAEEAVQKIgTKHDTSTLNLFQHLJJELKSFFIEGISDGIPL
PHP)JRLSAEEA QKQTKT WSTLNLFQHLWELKSFFIEGISDGIPL
PHPRRLSHEE{VQK QYKL MISTLNLFQHLJJELKSFFIEGISDGIP
PHPMRLSAEE\JVQ T DTSTLNLFQHLWELKSFFIEGISDG P
PHPWRLSAEE\S§RKQ KMDRAJTLNLFQRL)Y LKSFFIEGISDN P
QY WUDN®YLN FQHLWELKSFF EGISDWIP
PHP-RLsaeEavqkqtktdtstlN1FQhL-eLKSFFiEGISDgiPliKaivPkn(QsRSFm

2390 2400

KAIVPKNQSRSFM
KAIVPKNQSRSFM
KAIVPKNQSRSFH
KATVPKNQSRSF]I
KAIVPKNQERSFM
KJIVPKNQSRSFM
KA PKNQERSFM
KAI PKNQSRSFM
KAIVP NQERSFM
KA VP NQSRSFM
KAIVPKNQ@RSF[
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2339
2339
2328
2328
2368
2328
2340
2363
2333
2342
2338
2394

2399
2399
2388
2388
2428
2388
2400
2423
2393
2402
2398
2454

2410 2420 2430 2440 2450 2460

SQGSPELL TVSMNYV GTHGWLPYDRNISNYFTFIKDQTVTNPKTQRS NGPFAPGLEI
SQGSPELLITVSMNY GTHGWLPYDRNISNYFTFIKDQTVTNPKTQRS NGPFAPGL I
SQGSPELLITVSMNYVIGTHGWLPYDRNISNYFTFI DQTVTNPKTQRS NGPFAPGLEI
SQGSPELLITVSMNYVIGTHGWLPYDRNISNYFTFI DQTVTNPKTQRS NGPFAPGLEI
SQGSPELLITVSMNYVIGTHGWLPYDRNISNYFTFIKDQTVTNPKTQRS NGPFAPGLEI
SQGSPELLIT SMNJVIGTHGWLPYDRNISNYFTFIKDQTVTNPKTQRS NGPFAPGLE

SQGSPELLIT SMNYVIGTHGWLPYDRNISNYFTFIKDQTVTNPKTQRS NGEFAPGLEI
SQGSPELLITVSMNYVIGTHGWLPYDRNISNYFTFIKDQTVTNPKRQR EGPFAPGLEI
SQGSPELL TVS|EN IGTHGWLPYDRNISNYFTF KDQTVTNPKTQRN GPFAPGLEI
SQGSPE L TRAS|AN[@ IGTHGWLPYD NISNYFTFIKDETVTNPKTQRW BGPFAPGLEI
SIJGSPELL TVS[Aj§8 IGTHGWLPYDRPWISNYFTFEKDQTVTNPKTQRI® BGPFAPGLEI

L T SENE® IGTHGWLPYD NISNYFTFI DTV NPKTQRS NGPFAPGLE
SqGSPellLiTvSmnyviGTHGWLPYDrnISNYFTFikDqTVtNPKtQRsmnGpFAPGLeil

2470 2480 2490 2500 2510 2520

VSHDAKLLFSAGHWDNSIQVMSLTKGK SHNIRHMDIVTCLATDYCGIHLISG
VSHDAKLLFSAGHWDNSIQVMSLTKGKI SHNIRHMDIVTCLATDYCGILISG
VSHDAKLLFSAGHWDNSIQVMSLTKGKI SHNIRHMDIVTCLATDYCGIHLISG
VSHDAKLLFSAGHWDNSIQVMSLTKGKI SHNIRHMDIVTCLATDYCGIHLISG

VSHD KLLFSAGHWDNSIQVMSLTKGKI SHNIRHMDIVTCLATDYCGIHLISG
VSHDAKLLFSAGHWDNSIQVMSLTKGKI SHNIRHMDIVTCLATDYCGIHLISG
VSHDAKLLFSAGWDNSIQVMSLTKGKI SHEIRHMDIVTCLATDYCGIHLISG
VSHDAKLLFSAGHWDNSIQVMSLTKGKI SHNIRHEDIVTCLATDYCGIHLISG
VSHDAKLLFS GHWDNSIIIVESLTKGK MAIRHMDIVTCLAWID CGIHLISG
TSKLFJAVSHDAKLLFS GHWDNSIJJVRNSLTKGK [(AJSITRHMDIVTCLAMDYCGIHLISG
TSKLF VSHD K LFS GHWDNSIJJVENSLTKGK RSEBIIRHMDIVTCL TD CGIHLISG
SKLF SHD KLLFSAGHWDNS @IV@S TKGK [¢a):l RHMDIVTCLATDYCGIHLISG
tSKLFvvSHDaK1LFSaGhWDNSiqVmS1TKGKiishniRHmDIVTCLatDyCGIhLISG
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2459
2459
2448
2448
2488
2448
2460
2483
2453
2462
2458
2514

2519
2519
2508
2508
2548
2508
2520
2543
2513
2522
25156
2574

2530 2540 2550 2560 2570 2580

SRDTTCMIWQITQQGGVPVGLASKPFEIILYGHTDEVLSVGISTELDMAVSGSRDGTVIIH
SRDTTCMIWQITQQGGVPVGLAKPFQILYGHT EVLSVGISTELDMAVSGSRDGTVIIH
SRDTTCM WQITQQGGVPVGLASKPFQILYGHTDEVLSVGISTELDMAVSGSRDGTVIIH
SRDTTCM WQITQQGGVPVGLASKPFQILYGHTDEVLSVGISTELDMAVSGSRDGTVIIH
SRDTTCMIWQITQQGGVPVGLASKPFQILYGHTDEVLSVGISTELDMAVSGSRDGTV IH
SRDTTCMIWQITQQGGVPVGLASKPFQILYGHTDEVLSVGISTELDMAVSGSRDGTVIIH

SRDTTCMIWQITQQGGVPVGLASKPFQILYGHT EVLSVGISTELDMAVSGSRDGTVIIH
SRDTTCMIWQITQQGGHPVGLARKPFQILYGHTDE LSVGISTELDMAVSGSRDGTVIIH
SRDTTCM WQINIQQGGVP GLAJZKPMQILYGHT EVHSVGISTELDMAVSG RDGTVI H
SRDTTCMIWQINQQGGEPVGLINYKPIMQILYGHTDEVINSVGISTELDMAVSGSRDGTVII

L SKPMQILYGHTDE @SV[ISTELDRAVSG

SRDTTCMIWQIMQQGG DGRAVIIH

SRDTTCMiWQItQQGGvpvgLasKPfqILYGHtdEv1SVgISTELDmaVSGsrDGtViih

2590 2600 2610 2620 2630 2640

TIQKGQYMRTLRPPCESSLLLT PNLAISWEGHIVIYS{@YEEKT LKDKNALHLFSVNGK
TIQKGQYMRTLRPPCESSLLLT PNLAISWEGHIVIYSSIEEKTRLKDKNALHLFSVNGK
TIQKGQYMRTLRPPCESSLLLTIPNLAISWEGHIVIYSSIEEFTTLKIK NG
TIQKGQYMRTLRPPCESSLLLTIPNLAISWEGHIVIYSSIEERTTLKDKNALHLFSVNGK
T QKGQYMRTLRPPCESSLLLTIPNLAISWEGHIVIYSSIEEKTTLKDKNALHLFSVNGK
TIQKGQYMRTLRPPCESSLLLTIPFLAISWEGHIVIYSSIEEKTTLKDKNEJLHLFSVNGK
TIQKGQYMRTLRPPCESSLGLTIPNLAISWEGHIV YSSPEEKTTLKDKNALHLFS NGK
T QKGQYMRTLRMPCESSL|JLTIPRLAISWEGHIV YSS EEK [JLKDKNMLHLFS NGK
TIRKGQYMRTLRPPCESSLL T PNLAISWEGH V |3l SIE@KTTLKDKNALHL SVNGK
TIWKGQYMRTLRPPCESSLLLT PRILA SWEGHIV Jil SIEMKTTLKDKNALHL SVNGK
TIH GQYJRTL PPEESSLL IPNLA S[} GHIVIBISSIEMK K KNALHL S NGK
TI GQYMRTLRPPCESSLIY

TiqgkGQYmRTLrpPcESSL11tiPnLAiSweGHiviyssiEekttlKdkNalhlfsvngk
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2579
2579
25568
2568
2608
2568
2580
2603
2573
2582
2574
2634

2639
2639
2585
2628
2668
2628
2640
2663
2633
2642
2634
2694

2650 2660 2670 2680

YLGSQ LWEQVSD CIWGEREII BGSLQGFLSIRDLHSLNLS
YLGSQ LWEQVSD CIWGEMI WGSLQGFLSIRDLHSLNLS

S FMH|RIRS)
C MGEBIIVWGSLQGFLSIRDLHSLNLS
CIMGERBIIVNIGSLQGFLSIRDLHSLNIZS
CIMGEBIIVWGSLQGFLSIRDLHSLNLS
CIMGEBIIVGS QGFLSIRDLHSLNLS
NGSLQGHALSIR LHSLﬁLS

S

LKEQVSD

LKEQVSD

LKEQVSD

LKEQVSD

LEEQ SD

JLKE VSD
YLKE VSD
LKEQV D

EQVSD

2710

SHILVGLEDGKLIVVGVGKPAEMR
SHILVGLEDGKLIVVGVGKPAEMR
SHILVGLEDGKLIVVGVGKPAEMR)
SHILVGLEDGKLIVV VGKPAEMR|
SHILVGLEDGKLI VGVGKPAEMR
SHILVGLEDGKLIVVGVGKPAEMR|
SHILVGLEDGKLIVVGVGKPAEMR|
SHILVGLEDGKLIVVGVGKPAEMR
SHILVGL DGKLI
SHILVGLEDGKLI VGVGKPAEW

AR

GVGKPAEMR,

SHILVGLEDGKLI VG GKPAE
SHILVGLEDGKLI VGVGKPAEMR
SHILVGLeDGKLIvvgvGKPAEmr
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IPLAMR,

S
S
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