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Supporting Information S1. The benchmark dataset    used to 
train and test the model for predicting the possibility of 
hydroxylation at Pro site. It contains 851 positive samples and 3505 
negative samples, of which were extracted from the 164 
hydroxylation proteins. See the main text for further explanation. 
 

(1)List of the 851 peptide samples in the positive subset 

 

Sample # Protein ID Site Sequences 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A6YR20 

A6YR20 

B2CS62 

B2KPN7 

B4YSU8 

C3VVN6 

C4PWC4 

D2Y168 

D2Y171 

D2Y171 

43 

53 

65 

72 

73 

85 

92 

93 

105 

113 

125 

135 

175 

185 

195 

202 

203 

215 

255 

315 

345 

352 

353 

415 

435 

65 

82 

8 

64 

51 

55 

55 

57 

50 

58 

PKPWTAWKVHPPAWTAWKAHP 

PPAWTAWKAHPPAWTAWKATP 

AWTAWKATPKPWTAWKAPPPA 

TPKPWTAWKAPPPAWTAWKAT 

PKPWTAWKAPPPAWTAWKATP 

AWTAWKATPKPWTAWKAPPPT 

TPKPWTAWKAPPPTWTAWKAT 

PKPWTAWKAPPPTWTAWKATP 

TWTAWKATPKPWTAWKAPPPA 

PKPWTAWKAPPPAWTAWKATL 

AWTAWKATLKPWTAWKATPKP 

PWTAWKATPKPWTAWKATPKP 

PWTAWKATPKPWTVWKATPKP 

PWTVWKATPKPWTAWKATPKP 

PWTAWKATPKPWTAWKAPPPA 

TPKPWTAWKAPPPAWSAWKAT 

PKPWTAWKAPPPAWSAWKATP 

AWSAWKATPKPWTVWKATPKP 

PWTVWKATPKPWTAWKAPPPA 

AWSAWKATPKPWTAWKATPKP 

PWTAWKATPKPWTAWKVPPPA 

TPKPWTAWKVPPPAWTAWKAH 

PKPWTAWKVPPPAWTAWKAHP 

AWTAWKATPKPWTAWKATPKP 

PWTVWKATPKPWTAWRATPPP 

HNGCWCDQEAPHGNCCDTDGC 

TDGCTAAWWCPGTKWDDWKTG 

VRCCRVENKCPHTVCCDRSRC 

RDWEYHAHPKPNSFWTLVVLT 

CGGTGDSCNEPAGELCCRRLK 

REVQECQVDTPGSSWGKCCMT 

RDVQECQVVTPGSKWGRCCLN 

NTCDSSNKCSPGFPGGPFGPS 

IRQRDAADVKPVARTNEGPGR 

VKPVARTNEGPGRDPAPCCQH 



2 
 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

D2Y171 

D2Y171 

O82337 

O82337 

O82337 

P00877 

P00877 

P01042 

P01522 

P01522 

P01522 

P01523 

P01523 

P01523 

P02453 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

62 

64 

31 

33 

35 

104 

151 

383 

49 

55 

66 

56 

57 

67 

1163 

179 

182 

185 

194 

197 

200 

215 

230 

236 

245 

251 

269 

278 

281 

287 

296 

302 

317 

323 

332 

335 

362 

365 

377 

383 

392 

398 

401 

416 

ARTNEGPGRDPAPCCQHPIET 

TNEGPGRDPAPCCQHPIETCC 

LSLAGAQSLAPAPAPTSDGTS 

LAGAQSLAPAPAPTSDGTSID 

GAQSLAPAPAPTSDGTSIDQG 

DNQYIAYVAYPIDLFEEGSVT 

PPAYVKTFVGPPHGIQVERDK 

LGMISLMKRPPGFSPFRSSRI 

ELSLSTRCKSPGSSCSPTSYN 

RCKSPGSSCSPTSYNCCRSCN 

TSYNCCRSCNPYTKRCYGGYC 

LFEKRRDCCTPPKKCKDRQCK 

FEKRRDCCTPPKKCKDRQCKP 

PKKCKDRQCKPQRCCAGRRGA 

GLNGLPGPIGPPGPRGRTGDA 

PMGPAGPRGLPGPPGAPGPQG 

PAGPRGLPGPPGAPGPQGFQG 

PRGLPGPPGAPGPQGFQGPPG 

APGPQGFQGPPGEPGEPGASG 

PQGFQGPPGEPGEPGASGPMG 

FQGPPGEPGEPGASGPMGPRG 

PMGPRGPAGPPGKNGDDGEAG 

DDGEAGKPGRPGQRGPPGPQG 

KPGRPGQRGPPGPQGARGLPG 

PPGPQGARGLPGTAGLPGMKG 

ARGLPGTAGLPGMKGHRGFSG 

FSGLDGAKGQPGPAGPKGEPG 

QPGPAGPKGEPGSPGENGAPG 

PAGPKGEPGSPGENGAPGQMG 

EPGSPGENGAPGQMGPRGLPG 

APGQMGPRGLPGERGRPGPSG 

PRGLPGERGRPGPSGPAGARG 

PAGARGNDGAPGAAGPPGPTG 

NDGAPGAAGPPGPTGPAGPPG 

PPGPTGPAGPPGFPGAAGAKG 

PTGPAGPPGFPGAAGAKGETG 

SEGPQGSRGEPGPPGPAGAAG 

PQGSRGEPGPPGPAGAAGPAG 

PAGAAGPAGNPGADGQPGAKG 

PAGNPGADGQPGAKGATGAPG 

QPGAKGATGAPGIAGAPGFPG 

ATGAPGIAGAPGFPGARGPSG 

APGIAGAPGFPGARGPSGPQG 

PSGPQGPSGAPGPKGNSGEPG 
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80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

425 

428 

440 

449 

464 

470 

479 

485 

497 

503 

512 

518 

524 

533 

536 

545 

554 

560 

572 

581 

584 

590 

593 

611 

629 

635 

641 

647 

653 

659 

671 

680 

692 

704 

707 

713 

719 

728 

737 

746 

761 

767 

776 

788 

APGPKGNSGEPGAPGNKGDTG 

PKGNSGEPGAPGNKGDTGAKG 

NKGDTGAKGEPGPAGVQGPPG 

EPGPAGVQGPPGPAGEEGKRG 

EEGKRGARGEPGPAGLPGPAG 

ARGEPGPAGLPGPAGERGAPG 

LPGPAGERGAPGSRGFPGADG 

ERGAPGSRGFPGADGIAGPKG 

ADGIAGPKGPPGERGSPGAVG 

PKGPPGERGSPGAVGPKGSPG 

SPGAVGPKGSPGEAGRPGEAG 

PKGSPGEAGRPGEAGLPGAKG 

EAGRPGEAGLPGAKGLTGSPG 

LPGAKGLTGSPGSPGPDGKTG 

AKGLTGSPGSPGPDGKTGPPG 

SPGPDGKTGPPGPAGQDGRPG 

PPGPAGQDGRPGPAGPPGARG 

QDGRPGPAGPPGARGQAGVMG 

ARGQAGVMGFPGPKGAAGEPG 

FPGPKGAAGEPGKPGERGAPG 

PKGAAGEPGKPGERGAPGPPG 

EPGKPGERGAPGPPGAVGAAG 

KPGERGAPGPPGAVGAAGKDG 

KDGEAGAQGPPGPTGPAGERG 

ERGEQGPAGAPGFQGLPGPAG 

PAGAPGFQGLPGPAGPPGEAG 

FQGLPGPAGPPGEAGKPGEQG 

PAGPPGEAGKPGEQGVPGNAG 

EAGKPGEQGVPGNAGAPGPAG 

EQGVPGNAGAPGPAGARGERG 

PAGARGERGFPGERGVQGPPG 

FPGERGVQGPPGPQGPRGANG 

PQGPRGANGAPGNDGAKGDAG 

NDGAKGDAGAPGAPGNEGPPG 

AKGDAGAPGAPGNEGPPGLEG 

APGAPGNEGPPGLEGMPGERG 

NEGPPGLEGMPGERGAAGLPG 

MPGERGAAGLPGAKGDRGDPG 

LPGAKGDRGDPGPKGADGAPG 

DPGPKGADGAPGKDGLRGLTG 

LRGLTGPIGPPGPAGAPGDKG 

PIGPPGPAGAPGDKGEAGPPG 

APGDKGEAGPPGPAGPTGARG 

PAGPTGARGAPGDRGEPGPPG 
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124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02457 

P02467 

P02745 

P02745 

P02745 

P02745 

P02745 

P02745 

P02745 

P02747 

P02747 

P02747 

P02747 

P02747 

P02747 

P02747 

P02747 

P02747 

P02747 

P02747 

P02820 

P02821 

P05482 

P05482 

P05482 

P05483 

P05483 

794 

797 

806 

812 

830 

839 

911 

917 

965 

986 

1067 

1109 

1148 

1154 

1169 

1172 

1175 

1178 

442 

39 

45 

54 

57 

73 

79 

85 

36 

39 

42 

45 

54 

63 

81 

93 

96 

99 

105 

60 

9 

6 

7 

17 

4 

7 

ARGAPGDRGEPGPPGPAGFAG 

APGDRGEPGPPGPAGFAGPPG 

PPGPAGFAGPPGADGQPGAKG 

FAGPPGADGQPGAKGETGDAG 

DAGAKGDAGPPGPAGPTGAPG 

PPGPAGPTGAPGPAGVGAPGP 

GPAGRPGEPGPAGPPGPPGEK 

GEPGPAGPPGPPGEKGSPGAD 

GERGFPGLPGPSGEPGKQGPS 

GASGERGPPGPMGPPGLAGPP 

GPAGPAGPPGPAGARGPAGPQ 

GFSGLQGPPGPPGAPGEQGPS 

GKDGLNGLPGPIGPPGPRGRT 

GLPGPIGPPGPRGRTGEVGPV 

GEVGPVGPPGPPGPPGPPGPP 

GPVGPPGPPGPPGPPGPPSGG 

GPPGPPGPPGPPGPPSGGFDL 

GPPGPPGPPGPPSGGFDLSFL 

GFPGADGRVGPIGPAGNRGEP 

PDGKKGEAGRPGRRGRPGLKG 

EAGRPGRRGRPGLKGEQGEPG 

RPGLKGEQGEPGAPGIRTGIQ 

LKGEQGEPGAPGIRTGIQGLK 

IQGLKGDQGEPGPSGNPGKVG 

DQGEPGPSGNPGKVGYPGPSG 

PSGNPGKVGYPGPSGPLGARG 

GQANTGCYGIPGMPGLPGAPG 

NTGCYGIPGMPGLPGAPGKDG 

CYGIPGMPGLPGAPGKDGYDG 

IPGMPGLPGAPGKDGYDGLPG 

APGKDGYDGLPGPKGEPGIPA 

LPGPKGEPGIPAIPGIRGPKG 

PKGQKGEPGLPGHPGKNGPMG 

HPGKNGPMGPPGMPGVPGPMG 

KNGPMGPPGMPGVPGPMGIPG 

PMGPPGMPGVPGPMGIPGEPG 

MPGVPGPMGIPGEPGEEGRYK 

RRYLDHWLGAPAPYPDPLEPK 

LYYLAPGLGAPAPYPDPLEPK 

TCCDRRDCCTPPKKCKDRRCK 

CCDRRDCCTPPKKCKDRRCKP 

PKKCKDRRCKPLKCCAACCKL 

PTGPSKCCKSPGTPCSRGMRD 

PSKCCKSPGTPCSRGMRDCCT 
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168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

P05539 

P05539 

P05539 

P05539 

P05539 

P05539 

P05539 

P05997 

P05997 

P05997 

P05997 

P05997 

P05997 

P05997 

P07550 

P07550 

P08252 

P08252 

P08252 

P08252 

P08252 

P08252 

P08427 

P08427 

P08427 

P08427 

P08427 

P08427 

P08427 

P08427 

P08427 

P08427 

P08661 

P08661 

P08661 

P08661 

P08661 

P0C1N1 

P0C1N5 

P0C1N5 

P0C1W5 

P0C1W5 

P0C1W5 

P0C1W6 

602 

839 

1076 

1118 

1133 

1139 

1145 

919 

1156 

290 

293 

296 

611 

617 

382 

395 

67 

69 

71 

72 

74 

75 

30 

33 

36 

42 

54 

57 

63 

67 

70 

76 

43 

58 

69 

78 

81 

64 

55 

65 

55 

70 

74 

59 

GPSGFQGLPGPPGPPGEGGKQ 

GFPGAAGRVGPPGSNGNPGPA 

GFTGLQGLPGPPGPSGDQGTS 

GSNGIPGPIGPPGPRGRSGET 

GRSGETGPAGPPGNPGPPGPP 

GPAGPPGNPGPPGPPGPPGPG 

GNPGPPGPPGPPGPGIDMSAF 

GFPGSAGRVGPPGPAGAPGPA 

GFTGLQGLPGPPGPNGEQGSA 

FAGSPGARGFPGAPGLPGLKG 

SPGARGFPGAPGLPGLKGHRG 

ARGFPGAPGLPGLKGHRGHKG 

PPGSIGIRGQPGSMGLPGPKG 

IRGQPGSMGLPGPKGSSGDPG 

KENKLLCEDLPGTEDFVGHQG 

EDFVGHQGTVPSDNIDSQGRN 

GNCQSQCPGGPTPTPPTPPGG 

CQSQCPGGPTPTPPTPPGGGD 

SQCPGGPTPTPPTPPGGGDLG 

QCPGGPTPTPPTPPGGGDLGS 

PGGPTPTPPTPPGGGDLGSII 

GGPTPTPPTPPGGGDLGSIIS 

CNVTDVCAGSPGIPGAPGNHG 

TDVCAGSPGIPGAPGNHGLPG 

CAGSPGIPGAPGNHGLPGRDG 

IPGAPGNHGLPGRDGRDGVKG 

RDGRDGVKGDPGPPGPMGPPG 

RDGVKGDPGPPGPMGPPGGMP 

DPGPPGPMGPPGGMPGLPGRD 

PGPMGPPGGMPGLPGRDGLPG 

MGPPGGMPGLPGRDGLPGAPG 

MPGLPGRDGLPGAPGAPGERG 

ACSSPGLNGFPGKDGHDGAKG 

HDGAKGEKGEPGQGLRGLQGP 

GQGLRGLQGPPGKVGPAGPPG 

PPGKVGPAGPPGNPGSKGATG 

KVGPAGPPGNPGSKGATGPKG 

CRLSCGLGCHPCCGGCCPHCG 

PMFDAVRDCCPLPACPFGCNP 

PLPACPFGCNPCCGGCCPNCG 

RDVQDCQVSTPGSKWGRCCLN 

GRCCLNRVCGPMCCPASHCYC 

LNRVCGPMCCPASHCYCVYHR 

SECIINTRDSPWGRCCRTRMC 
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212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

P0C1W6 

P0C1W6 

P0C1W8 

P0C1W8 

P0C1X1 

P0C1X1 

P0C1X1 

P0C1X1 

P0C1X1 

P0C1X1 

P0C1X1 

P0C2W2 

P0C2W2 

P0C2W2 

P0C2W2 

P0C2W2 

P0C2W2 

P0C2W2 

P0C2W2 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

75 

94 

5 

11 

40 

55 

60 

61 

69 

70 

74 

6 

12 

15 

30 

294 

474 

480 

567 

128 

173 

182 

185 

212 

215 

242 

248 

251 

266 

290 

292 

299 

314 

320 

323 

335 

362 

530 

611 

617 

710 

716 

758 

764 

RTRMCGSMCCPRNGCTCVYHW 

HWRRGHGRSCPGGPCSRGHGR 

NPVGCCCCGVPNAACPPCVCN 

CCGVPNAACPPCVCNKTCGGC 

GRNAVVHERAPELVVTATTNC 

TATTNCCGYNPMTICPPCMCT 

CCGYNPMTICPPCMCTYSCPP 

CGYNPMTICPPCMCTYSCPPK 

CPPCMCTYSCPPKRKPGRRND 

PPCMCTYSCPPKRKPGRRNDD 

CTYSCPPKRKPGRRNDDNRRG 

AGTAGGATGAPGIAGAPGFPG 

ATGAPGIAGAPGFPGARGAPG 

APGIAGAPGFPGARGAPGPQG 

APGPQGPSGAPGPKWQSRLHK 

MTPALGVQGPPGPQGPRLIYT 

RYYLPGSAGPPGATGFPGAAG 

SAGPPGATGFPGAAGRSQMFW 

ISYMAGVVGLPGQRRQGPLGV 

DAGPAGPKGEPGSPGENGAPG 

NDGATGAAGPPGPTGPAGPPG 

PPGPTGPAGPPGFPGAVGAKG 

PTGPAGPPGFPGAVGAKGEAG 

SEGPQGVRGEPGPPGPAGAAG 

PQGVRGEPGPPGPAGAAGPAG 

QPGAKGANGAPGIAGAPGFPG 

ANGAPGIAGAPGFPGARGPAG 

APGIAGAPGFPGARGPAGPQG 

PAGPQGPSGAPGPKGNSGEPG 

SKGDAGAKGEPGPIGIQGPPG 

GDAGAKGEPGPIGIQGPPGPA 

EPGPIGIQGPPGPAGEEGKRG 

EEGKRGARGEPGPTGLPGPPG 

ARGEPGPTGLPGPPGERGGPG 

EPGPTGLPGPPGERGGPGSRG 

ERGGPGSRGFPGADGVAGPKG 

SPGPAGPKGSPGEAGRPGEAG 

FPGERGVQGPPGPAGPRGSNG 

PRGLTGPIGPPGPAGAPGDKG 

PIGPPGPAGAPGDKGEAGPSG 

AKGARGSAGPPGATGFPGAAG 

SAGPPGATGFPGAAGRVGPPG 

PRGETGPAGRPGEVGPPGPPG 

PAGRPGEVGPPGPPGPAGEKG 
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256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 

296 

297 

298 

299 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C2W8 

P0C349 

P0C349 

P0C351 

P0C424 

P0C8S5 

P0C8S5 

P0C8S5 

P0C8V5 

P0C8V5 

P0C8V6 

P0C8V6 

P0C8V9 

P0C8V9 

P0C8W0 

P0C8W0 

P0C8W0 

P0C8W0 

P0CE29 

P0CE30 

P0CG45 

P0CG45 

P0CG45 

P0CG45 

P0CG45 

P0CG45 

P0CG45 

P0CH13 

P0CH13 

P0CH16 

P0CH16 

P0CH18 

767 

812 

815 

863 

869 

887 

890 

959 

962 

965 

998 

1001 

1004 

8 

18 

3 

13 

10 

24 

28 

57 

65 

57 

65 

55 

67 

53 

68 

93 

97 

56 

56 

2 

3 

7 

8 

13 

15 

21 

4 

14 

8 

18 

6 

RPGEVGPPGPPGPAGEKGSPG 

LPGQRGERGFPGLPGPSGEPG 

QRGERGFPGLPGPSGEPGKQG 

REGAPGAEGSPGRDGSPGPKG 

AEGSPGRDGSPGPKGDRGETG 

ETGPSGPPGAPGAPGAPGPVG 

PSGPPGAPGAPGAPGPVGPAG 

HRGFSGLQGPPGPPGSPGEQG 

FSGLQGPPGPPGSPGEQGPSG 

LQGPPGPPGSPGEQGPSGASG 

APGKDGLNGLPGPPGPPGPRG 

KDGLNGLPGPPGPPGPRGRTG 

LNGLPGPPGPPGPRGRTGDAG 

GHRRHGCCKGPKGCSSRECRP 

PKGCSSRECRPQHCCCCHQPR 

NWCCGPSQQSPGCCWNPACVK 

APSACRLGCRPCCRRCCPRCG 

TTYGIYDAKPPFSCAGLRGGC 

AGLRGGCVLPPNLRPKFKEEK 

GGCVLPPNLRPKFKEEKFKPR 

KLNKRDECFSPGTFCGIKPGL 

FSPGTFCGIKPGLCCSAWCYS 

KLNKRDECYPPGTFCGIKPGL 

YPPGTFCGIKPGLCCSERCFP 

DCIEAGNYCGPTVMKICCGFC 

VMKICCGFCSPFSKICMNYPQ 

LRRLEKRGCDPTDGCQTTVCE 

QTTVCETDTGPCCCKPNFTCQ 

GTKSCSCSGQPSDCPVVPCDS 

CSCSGQPSDCPVVPCDSPQGS 

DNEAECQINTPGSSWGKCCMT 

DNEAECQINTPGSSWGKCCLT 

KPPTCCPPLLPPCCTPPKKHC 

PPTCCPPLLPPCCTPPKKHCP 

CPPLLPPCCTPPKKHCPAPAC 

PPLLPPCCTPPKKHCPAPACK 

PCCTPPKKHCPAPACKYKPCC 

CTPPKKHCPAPACKYKPCCKS 

HCPAPACKYKPCCKSSKCCPK 

EGGPICDDCIPGGENCDVFRP 

PGGENCDVFRPYRCCSGYCIL 

VREERVCCGYPMSCKSRACKP 

PMSCKSRACKPSYCCCCYSPK 

IFSGFFGSFIPCAHKGEPCTI 
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300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

P0CH18 

P0CH18 

P0CH18 

P0CH20 
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Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

902 

55 

11 

30 

39 

84 

90 

107 

6 

12 

33 

24 

43 

2167 

2176 

2185 

2188 

2664 

2667 

2673 

1467 

1470 

1482 

1497 

1503 

1517 

1520 

1532 

1538 

1544 

1550 

1556 

1565 

1568 

1574 

1577 

1580 

1595 

1598 

1643 

1656 

1659 

1662 

1665 

PAGKHGNRGEPGPAGSVGPVG 

LTARRTCCSRPTCRMEYPELC 

DPCCGYRMCVPCCPVCMRYGC 

PSGPQGPSGAPGPKGVQGPPG 

APGPKGVQGPPGPQGPRGLTG 

PTGARGSAGPPGATGFPGAAG 

SAGPPGATGFPGAAGRGETGP 

ETGPAGPAGPPGPAGARRAGA 

EGNSGGSNGEPGSAGPPGPAG 

SNGEPGSAGPPGPAGLRGLPG 

ESGAVGPAGPPGSRRSGPPGA 

QKTLECLENYPGQASQRAHYC 

YCQQDATTNCPDTYYFGCCPG 

ERGMAGPEGKPGLQGPRGPPG 

KPGLQGPRGPPGPVGGHGDPG 

PPGPVGGHGDPGPPGAPGLAG 

PVGGHGDPGPPGAPGLAGPAG 

LAGHKGEMGEPGVPGQSGAPG 

HKGEMGEPGVPGQSGAPGKEG 

EPGVPGQSGAPGKEGLIGPKG 

NEVALGPAGPPGGPGLRGPKG 

ALGPAGPPGGPGLRGPKGQQG 

LRGPKGQQGEPGPKGPDGPRG 

PDGPRGEIGLPGPQGPPGPQG 

EIGLPGPQGPPGPQGPSGLSI 

GPSGLSIQGMPGMPGEKGEKG 

GLSIQGMPGMPGEKGEKGDTG 

EKGEKGDTGLPGPQGIPGGVG 

DTGLPGPQGIPGGVGSPGRDG 

PQGIPGGVGSPGRDGSPGQRG 

GVGSPGRDGSPGQRGLPGKDG 

RDGSPGQRGLPGKDGSSGPPG 

LPGKDGSSGPPGPPGPIGIPG 

KDGSSGPPGPPGPIGIPGTPG 

PPGPPGPIGIPGTPGVPGITG 

PPGPIGIPGTPGVPGITGSMG 

PIGIPGTPGVPGITGSMGPQG 

SMGPQGALGPPGVPGAKGERG 

PQGALGPPGVPGAKGERGERG 

ARYTAILNQIPSHSSSIRTVQ 

SSSIRTVQGPPGEPGRPGSPG 

IRTVQGPPGEPGRPGSPGAPG 

VQGPPGEPGRPGSPGAPGEQG 

PPGEPGRPGSPGAPGEQGPPG 
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652 

653 

654 

655 

656 

657 

658 

659 

660 

661 

662 

663 

664 

665 

666 

667 

668 

669 

670 

671 

672 

673 

674 

675 

676 

677 

678 

679 

680 

681 

682 

683 

684 

685 

686 

687 

688 

689 

690 

691 

692 

693 

694 

695 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q05707 

Q0VKG8 

Q0VTT8 

Q15848 

Q15848 

Q15848 

Q15848 

Q15848 

Q15848 

Q15848 

Q16665 

Q16665 

Q24940 

Q24940 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

1668 

1674 

1677 

1680 

1686 

1689 

1704 

1715 

1726 

1729 

1732 

1735 

1741 

1747 

1756 

56 

52 

44 

47 

53 

71 

76 

91 

95 

402 

564 

109 

196 

89 

93 

115 

145 

149 

155 

159 

175 

179 

185 

189 

199 

211 

221 

225 

237 

EPGRPGSPGAPGEQGPPGTPG 

SPGAPGEQGPPGTPGFPGNAG 

APGEQGPPGTPGFPGNAGVPG 

EQGPPGTPGFPGNAGVPGTPG 

TPGFPGNAGVPGTPGERGLTG 

FPGNAGVPGTPGERGLTGIKG 

LTGIKGEKGNPGVGTQGPRGP 

GVGTQGPRGPPGPAGPSGESR 

GPAGPSGESRPGSPGPPGSPG 

GPSGESRPGSPGPPGSPGPRG 

GESRPGSPGPPGSPGPRGPPG 

RPGSPGPPGSPGPRGPPGHLG 

PPGSPGPRGPPGHLGVPGPQG 

PRGPPGHLGVPGPQGPSGQPG 

VPGPQGPSGQPGYCDPSSCSA 

GNQEERRDRPPSWIPKKPIWS 

SEEKKRFEPVPPGFTPFRQTT 

GACTGWMAGIPGHPGHNGAPG 

TGWMAGIPGHPGHNGAPGRDG 

IPGHPGHNGAPGRDGRDGTPG 

TPGEKGEKGDPGLIGPKGDIG 

GEKGDPGLIGPKGDIGETGVP 

GETGVPGAEGPRGFPGIQGRK 

VPGAEGPRGFPGIQGRKGEPG 

KEPDALTLLAPAAGDTIISLD 

DTDLDLEMLAPYIPMDDDFQL 

VPYEANNRAVPDKIDWRESGY 

QFGLETESSYPYTAVEGQCRY 

MTYPPTYKPKPSYPPTYKSKP 

PTYKPKPSYPPTYKSKPTYKP 

ITYPPTYKAKPSYPSSYKPKK 

LTYPPTYKPKPSYPPTYKPKP 

PTYKPKPSYPPTYKPKPSYPP 

PSYPPTYKPKPSYPPSYKTKK 

PTYKPKPSYPPSYKTKKTYPS 

KTYPSSYKAKPSYPPTYKAKP 

SSYKAKPSYPPTYKAKPSYPP 

PSYPPTYKAKPSYPPTYKAKP 

PTYKAKPSYPPTYKAKPSYPP 

PTYKAKPSYPPTYKAKPTYKA 

YKAKPTYKAKPTYPSTYKAKP 

PTYPSTYKAKPSYPPTYKAKP 

STYKAKPSYPPTYKAKPTYKA 

YKAKPTYKAKPSYPPTYKAKP 
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696 

697 

698 

699 

700 

701 

702 

703 

704 

705 

706 

707 

708 

709 

710 

711 

712 

713 

714 

715 

716 

717 

718 

719 

720 

721 

722 

723 

724 

725 

726 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

738 

739 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q25460 

Q2I2Q5 

Q3Y5Z3 

Q3Y5Z3 

Q3Y5Z3 

Q3Y5Z3 

Q4ZJN1 

Q4ZJN1 

Q4ZJN1 

Q4ZJN1 

Q4ZJN1 

365 

433 

437 

443 

447 

469 

479 

483 

519 

523 

543 

549 

559 

563 

583 

595 

629 

635 

645 

649 

659 

665 

701 

753 

757 

763 

767 

773 

777 

813 

817 

833 

837 

867 

58 

39 

42 

48 

86 

31 

34 

40 

58 

61 

STYKAKPSYPPTYKAKPSYPP 

PTYPSTYKAKPSYPPSYKAKP 

STYKAKPSYPPSYKAKPSYPP 

PSYPPSYKAKPSYPPTYKAKP 

PSYKAKPSYPPTYKAKPTYKA 

PTYPSTYKAKPSYPASYKAKP 

PSYPASYKAKPSYPPTYKSKS 

ASYKAKPSYPPTYKSKSSYPS 

LTYKPTYKPKPSYPPSYKPKT 

PTYKPKPSYPPSYKPKTTYPP 

PTYKPKISYPPTYKAKPSYPA 

ISYPPTYKAKPSYPATYKAKP 

PSYPATYKAKPSYPPTYKAKP 

ATYKAKPSYPPTYKAKPSYPP 

PTYKAKPSYPPTYKAKPSYKA 

YKAKPSYKAKPTYPSTYKAKP 

PTYKAKPSYPPTYKAKPTYPS 

PSYPPTYKAKPTYPSTYKAKP 

PTYPSTYKAKPSYPPTYKPKI 

STYKAKPSYPPTYKPKISYPP 

PTYKPKISYPPTYKAKPSYPP 

ISYPPTYKAKPSYPPTYKAKP 

PTNPSTYKAKPSYPPTYKAKP 

YKAKPTYKAKPTYPPTYKAKP 

PTYKAKPTYPPTYKAKPSYPP 

PTYPPTYKAKPSYPPTYKPKP 

PTYKAKPSYPPTYKPKPSYPP 

PSYPPTYKPKPSYPPTYKSKS 

PTYKPKPSYPPTYKSKSIYPS 

LTYPPTYKPKPSYPPSYKPKI 

PTYKPKPSYPPSYKPKITYPS 

ITYPSTYKLKPSYPPTYKSKT 

STYKLKPSYPPTYKSKTSYPP 

SSYKAKTSYPPAYKPTNRYYR 

LHAPRDECCEPQWCDGACDCC 

GACAGWMAGIPGHPGHNGTPG 

AGWMAGIPGHPGHNGTPGRDG 

IPGHPGHNGTPGRDGRDGTPG 

GETGITGIEGPRGFPGTPGRK 

DTCRQGHSGIPGNPGHNGLPG 

RQGHSGIPGNPGHNGLPGRDG 

IPGNPGHNGLPGRDGRDGAKG 

AKGDKGDAGEPGHPGGPGKDG 

DKGDAGEPGHPGGPGKDGIRG 
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740 

741 

742 

743 

744 

745 

746 

747 

748 

749 

750 

751 

752 

753 

754 

755 

756 

757 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 

768 

769 

770 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

782 

783 

Q4ZJN1 

Q4ZJN1 

Q4ZJN1 

Q4ZJN1 

Q4ZJN1 

Q4ZJN1 

Q60994 

Q60994 

Q6PSU2 

Q6PSU2 

Q6PSU2 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7M1I4 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7XAD0 

Q7Z091 

Q7Z091 

Q7Z092 

Q7Z092 

Q7Z092 

Q7Z094 

Q7Z094 

64 

76 

115 

151 

160 

175 

47 

94 

67 

74 

86 

8 

9 

10 

11 

12 

17 

18 

19 

20 

26 

27 

28 

29 

51 

55 

56 

57 

58 

63 

79 

80 

82 

119 

120 

121 

122 

8 

26 

2 

11 

29 

2 

11 

DAGEPGHPGGPGKDGIRGEKG 

KDGIRGEKGEPGADGRVEAKG 

SIGPTGEQGLPGETGPQGQKG 

STGPLGPKGLPGPMGPIGKPG 

LPGPMGPIGKPGPRGEAGPMG 

EAGPMGPQGEPGVRGMRGWKG 

GTCAGWMAGIPGHPGHNGTPG 

GDVGMTGAEGPRGFPGTPGRK 

EDSYGRDPYSPSQDPYSPSQD 

PYSPSQDPYSPSQDPDRRDPY 

QDPDRRDPYSPSPYDRRGAGS 

YHNNHYSYSSPPPPPVVSSPP 

HNNHYSYSSPPPPPVVSSPPP 

NNHYSYSSPPPPPVVSSPPPP 

NHYSYSSPPPPPVVSSPPPPY 

HYSYSSPPPPPVVSSPPPPYY 

SPPPPPVVSSPPPPYYYYSPP 

PPPPPVVSSPPPPYYYYSPPP 

PPPPVVSSPPPPYYYYSPPPP 

PPPVVSSPPPPYYYYSPPPPV 

SPPPPYYYYSPPPPVVPPPPS 

PPPPYYYYSPPPPVVPPPPSY 

PPPYYYYSPPPPVVPPPPSYY 

PPYYYYSPPPPVVPPPPSYYY 

KLESGNYGRTPYKTPPPPTSS 

GNYGRTPYKTPPPPTSSSPTH 

NYGRTPYKTPPPPTSSSPTHQ 

YGRTPYKTPPPPTSSSPTHQE 

GRTPYKTPPPPTSSSPTHQEI 

KTPPPPTSSSPTHQEIVNGRH 

VNGRHDSVLPPPSPKTDPIIG 

NGRHDSVLPPPSPKTDPIIGQ 

RHDSVLPPPSPKTDPIIGQLT 

VGGRHDYVASPPPPKPQDEQR 

GGRHDYVASPPPPKPQDEQRQ 

GRHDYVASPPPPKPQDEQRQI 

RHDYVASPPPPKPQDEQRQII 

KCGGCKKDRKPCSYHADCCNC 

CNCCLSGICAPSTNWILPGCS 

GNAKCFSPGGPSFCKANGKPC 

GPSFCKANGKPCSYHADCCNC 

CNCCLSGICKPSTNVILPGCS 

EDAKCFSPGGPSFCKADEKPC 

GPSFCKADEKPCEYHADCCNC 
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784 

785 

786 

787 

788 

789 

790 

791 

792 

793 

794 

795 

796 

797 

798 

799 

800 

801 

802 

803 

804 

805 

806 

807 

808 

809 

810 

811 

812 

813 

814 

815 

816 

817 

818 

819 

820 

821 

822 

823 

824 

825 

826 

827 

Q7Z096 

Q7Z096 

Q7Z096 

Q800F1 

Q8LG54 

Q8LG54 

Q8LG54 

Q8LG54 

Q8LG54 

Q93WP7 

Q93WP7 

Q93WP7 

Q93WP7 

Q93WP7 

Q93WP7 

Q93WP7 

Q93WP7 

Q93WP8 

Q93WP8 

Q93WP8 

Q93WP8 

Q93WP8 

Q93WP8 

Q941C7 

Q941C7 

Q9BPB1 

Q9BPB2 

Q9BPB2 

Q9BPJ7 

Q9C5S0 

Q9C5S0 

Q9C5S0 

Q9C5S0 

Q9C5S0 

Q9LJD9 

Q9LJD9 

Q9LJD9 

Q9LVC0 

Q9LVC0 

Q9LVC0 

Q9LYF6 

Q9LYF6 

Q9LYF6 

Q9M0S4 

38 

47 

65 

54 

24 

26 

28 

35 

36 

42 

43 

45 

49 

50 

149 

150 

152 

42 

43 

45 

150 

151 

153 

63 

64 

58 

49 

54 

65 

23 

26 

27 

31 

33 

32 

34 

36 

32 

34 

36 

27 

29 

31 

24 

SRAARVKNRGPSFCKADEKPC 

GPSFCKADEKPCKYHADCCNC 

CNCCLGGICKPSTSWIGCSTN 

EKKREAPERPPGFTPFRIYYI 

LFTTSCLAQAPAPSPTTTVTP 

TTSCLAQAPAPSPTTTVTPPP 

SCLAQAPAPSPTTTVTPPPVA 

APSPTTTVTPPPVATPPPAAT 

PSPTTTVTPPPVATPPPAATP 

SGYGRGTNLPPPSPASSPPSK 

GYGRGTNLPPPSPASSPPSKE 

GRGTNLPPPSPASSPPSKEVS 

NLPPPSPASSPPSKEVSNSVS 

LPPPSPASSPPSKEVSNSVSP 

EKYWNRKPLSPPSPKPADGHR 

KYWNRKPLSPPSPKPADGHRP 

WNRKPLSPPSPKPADGHRPLQ 

SGYGRGANLPPPSPASSPPSK 

GYGRGANLPPPSPASSPPSKE 

GRGANLPPPSPASSPPSKEVS 

ERYWNRKPLSPPSPKPADGQR 

RYWNRKPLSPPSPKPADGQRP 

WNRKPLSPPSPKPADGQRPLH 

SANPKHDPGVPPSATGQRVVG 

ANPKHDPGVPPSATGQRVVGR 

CSDDWQYCESPTDCCSWDCDV 

DAEKQQKRLCPDYTDPCSHAH 

QKRLCPDYTDPCSHAHECCSW 

NAGFCRFGCTPCCYYCCPTCG 

VLIAGVTGQAPTSPPTATPAP 

AGVTGQAPTSPPTATPAPPTP 

GVTGQAPTSPPTATPAPPTPT 

QAPTSPPTATPAPPTPTTPPP 

PTSPPTATPAPPTPTTPPPAA 

VGNVAAQTEAPAPSPTSDAAM 

NVAAQTEAPAPSPTSDAAMFV 

AAQTEAPAPSPTSDAAMFVPA 

VHQTVAAVDAPAPSPTSDASS 

QTVAAVDAPAPSPTSDASSFI 

VAAVDAPAPSPTSDASSFIPT 

SVVASAQSEAPAPSPTSGSSA 

VASAQSEAPAPSPTSGSSAIS 

SAQSEAPAPSPTSGSSAISAS 

LIASSAIAQAPGPAPTRSPLP 
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828 

829 

830 

831 

832 

833 

834 

835 

836 

837 

838 

839 

840 

841 

842 

843 

844 

845 

846 

847 

848 

849 

850 

851 

Q9M0S4 

Q9M0S4 

Q9M0S4 

Q9M0S4 

Q9SJY7 

Q9SJY7 

Q9SJY7 

Q9SJY7 

Q9SJY7 

Q9STQ3 

Q9STQ3 

Q9STQ3 

Q9U3Z3 

Q9UKV8 

Q9Y2N7 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

26 

28 

32 

36 

24 

26 

28 

34 

35 

31 

33 

35 

53 

700 

492 

24 

26 

28 

32 

33 

34 

37 

38 

39 

ASSAIAQAPGPAPTRSPLPSP 

SAIAQAPGPAPTRSPLPSPAQ 

QAPGPAPTRSPLPSPAQPPRT 

PAPTRSPLPSPAQPPRTAAPT 

FLATSCLAQAPAPAPTTVTPP 

ATSCLAQAPAPAPTTVTPPPT 

SCLAQAPAPAPTTVTPPPTAL 

PAPAPTTVTPPPTALPPVTAE 

APAPTTVTPPPTALPPVTAET 

AVQQAAAVEAPAPSPTSDASL 

QQAAAVEAPAPSPTSDASLAI 

AAAVEAPAPSPTSDASLAIPA 

NECCWGGCGHPCRHPGKRSKL 

ACIKLEKDYQPGITFIVVQKR 

ADALDLEMLAPYISMDDDFQL 

LFATSALAQAPAPTPTATPPP 

ATSALAQAPAPTPTATPPPAT 

SALAQAPAPTPTATPPPATPP 

QAPAPTPTATPPPATPPPVAT 

APAPTPTATPPPATPPPVATP 

PAPTPTATPPPATPPPVATPP 

TPTATPPPATPPPVATPPPVA 

PTATPPPATPPPVATPPPVAT 

TATPPPATPPPVATPPPVATP 

 

(2)List of the 3505 peptide samples in the negative subset 

 

Sample # Protein ID Site Sequences 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

24 

25 

33 

35 

44 

54 

63 

74 

94 

103 

114 

133 

143 

173 

183 

193 

LIGSASAVYHPPSWTAWIAPK 

IGSASAVYHPPSWTAWIAPKP 

HPPSWTAWIAPKPWTAWKVHP 

PSWTAWIAPKPWTAWKVHPPA 

KPWTAWKVHPPAWTAWKAHPP 

PAWTAWKAHPPAWTAWKATPK 

PPAWTAWKATPKPWTAWKAPP 

KPWTAWKAPPPAWTAWKATPK 

KPWTAWKAPPPTWTAWKATPK 

PPTWTAWKATPKPWTAWKAPP 

KPWTAWKAPPPAWTAWKATLK 

LKPWTAWKATPKPWTAWKATP 

PKPWTAWKATPKPWTAWKATP 

PKPWTAWKATPKPWTVWKATP 

PKPWTVWKATPKPWTAWKATP 

PKPWTAWKATPKPWTAWKAPP 
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17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A1X158 

A6YR20 

A6YR20 

B2CS62 

B2KPN7 

B2KPN7 

B4YSU8 

B4YSU8 

C3VVN6 

C3VVN6 

C3VVN6 

C4PWC4 

C4PWC4 

C4PWC4 

C4PWC4 

D2Y168 

D2Y168 

D2Y168 

D2Y168 

D2Y171 

204 

213 

253 

313 

343 

354 

413 

433 

443 

444 

445 

461 

464 

467 

472 

475 

478 

479 

496 

497 

500 

503 

506 

557 

558 

15 

34 

27 

17 

62 

16 

69 

2 

15 

93 

2 

15 

70 

74 

23 

42 

46 

60 

69 

KPWTAWKAPPPAWSAWKATPK 

PPAWSAWKATPKPWTVWKATP 

PKPWTVWKATPKPWTAWKAPP 

PPAWSAWKATPKPWTAWKATP 

PKPWTAWKATPKPWTAWKVPP 

KPWTAWKVPPPAWTAWKAHPP 

PPAWTAWKATPKPWTAWKATP 

PKPWTVWKATPKPWTAWRATP 

PKPWTAWRATPPPTWTAWHGH 

KPWTAWRATPPPTWTAWHGHG 

PWTAWRATPPPTWTAWHGHGY 

HGHGYGGYGKPGKPGKPGSKG 

GYGGYGKPGKPGKPGSKGPRG 

GYGKPGKPGKPGSKGPRGPAG 

GKPGKPGSKGPRGPAGPPGAT 

GKPGSKGPRGPAGPPGATGKT 

GSKGPRGPAGPPGATGKTGRT 

SKGPRGPAGPPGATGKTGRTG 

GRTGATGKRGPPGYPGKPGVP 

RTGATGKRGPPGYPGKPGVPG 

ATGKRGPPGYPGKPGVPGRNG 

KRGPPGYPGKPGVPGRNGYVH 

PPGYPGKPGVPGRNGYVHIVF 

HGHGWTAWTAPPAYGGYAPPA 

GHGWTAWTAPPAYGGYAPPAT 

CVLVVLLLLLPYGDLITNNYI 

YIRGAARKVTPWRRNLKTRDV 

RCSCKLIRTRPLMYHVCVCCV 

VLLCIFLVLFPMATLQLDGDQ 

KKRDWEYHAHPKPNSFWTLVV 

VLLLALLLLLPLSTAQDAEGS 

RLKCVNSRCCPTTDGCCGDTT 

LLVVALKPMMPKLAVVLLVLL 

AVVLLVLLILPLSYFDAAGGQ 

HWRRGHGCSCPGGPCSCGHGR 

LLMMELKPMMPKLEMMLLVLL 

EMMLLVLLILPLSSFSAAGEQ 

GRCCLNRVCGPMCCPASHCYC 

LNRVCGPMCCPASHCYCIYHR 

LTSFIETEAGPVNEAGVERLF 

LFRALVGRGCPADCPNTCDSS 

LVGRGCPADCPNTCDSSNKCS 

DSSNKCSPGFPGGPFGPSCKN 

GRDPAPCCQHPIETCCRRRRC 
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61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

D5KR58 

D5KR58 

D5KR58 

O82337 

P00057 

P00057 

P00057 
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QLRGPPGEPGPRGPPGPPGVP 

GPPGEPGPRGPPGPPGVPGAD 

PPGEPGPRGPPGPPGVPGADG 

GEPGPRGPPGPPGVPGADGID 

EPGPRGPPGPPGVPGADGIDG 

PRGPPGPPGVPGADGIDGDKG 

ADGIDGDKGSPGAPGSPGAKG 

IDGDKGSPGAPGSPGAKGEPG 

DKGSPGAPGSPGAKGEPGAPG 

APGSPGAKGEPGAPGPDGPPG 

SPGAKGEPGAPGPDGPPGKPG 

GAKGEPGAPGPDGPPGKPGLD 

GEPGAPGPDGPPGKPGLDGLT 

EPGAPGPDGPPGKPGLDGLTG 

APGPDGPPGKPGLDGLTGAKG 

GLTGAKGSRGPWGGQGLKGQP 

PWGGQGLKGQPGLPGPPGLPG 

GQGLKGQPGLPGPPGLPGPSL 

GLKGQPGLPGPPGLPGPSLPG 

LKGQPGLPGPPGLPGPSLPGP 

QPGLPGPPGLPGPSLPGPPGL 

GLPGPPGLPGPSLPGPPGLPG 

GPPGLPGPSLPGPPGLPGQVG 

PGLPGPSLPGPPGLPGQVGLP 

GLPGPSLPGPPGLPGQVGLPG 

GPSLPGPPGLPGQVGLPGEIG 

PPGLPGQVGLPGEIGVPGPKG 

QVGLPGEIGVPGPKGDPGPDG 

GLPGEIGVPGPKGDPGPDGPR 

EIGVPGPKGDPGPDGPRGPPG 

GVPGPKGDPGPDGPRGPPGPP 

GPKGDPGPDGPRGPPGPPGKP 

GDPGPDGPRGPPGPPGKPGPP 

DPGPDGPRGPPGPPGKPGPPG 

GPDGPRGPPGPPGKPGPPGHI 
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PRGPPGPPGKPGPPGHIQGVE 

GPPGPPGKPGPPGHIQGVEGS 

GVEGSADFLCPTNCPPGPKGP 

SADFLCPTNCPPGPKGPQGLQ 

FLCPTNCPPGPKGPQGLQGLK 

PTNCPPGPKGPQGLQGLKGHR 

LQGLKGHRGRPGALGEPGQQG 

HRGRPGALGEPGQQGKQGPKG 

GEPGQQGKQGPKGDVGVSGEQ 

DVGVSGEQGVPGPPGPQGQRG 

GVSGEQGVPGPPGPQGQRGYP 

VSGEQGVPGPPGPQGQRGYPG 

GEQGVPGPPGPQGQRGYPGMA 

PPGPQGQRGYPGMAGPKGETG 

GQRGYPGMAGPKGETGPAGYK 

GMAGPKGETGPAGYKGMVGTI 

MVGTIGAAGRPGREGPKGPPG 

GAAGRPGREGPKGPPGDPGEK 

GRPGREGPKGPPGDPGEKGEL 

RPGREGPKGPPGDPGEKGELG 

REGPKGPPGDPGEKGELGGRG 

GELGGRGIRGPQGDIGPKGDM 

GIRGPQGDIGPKGDMGLPGID 

DIGPKGDMGLPGIDGKDGTPG 

LPGIDGKDGTPGIPGVKGTAG 

IDGKDGTPGIPGVKGTAGQPG 

IPGVKGTAGQPGRPGPPGHRG 

VKGTAGQPGRPGPPGHRGQAG 

GTAGQPGRPGPPGHRGQAGLP 

TAGQPGRPGPPGHRGQAGLPG 

PPGHRGQAGLPGQPGSKGGPG 

HRGQAGLPGQPGSKGGPGDKG 

LPGQPGSKGGPGDKGEVGARG 

ARGQQGITGTPGLDGEPGPPG 

ITGTPGLDGEPGPPGDAGTAG 

GTPGLDGEPGPPGDAGTAGVP 

TPGLDGEPGPPGDAGTAGVPG 

PPGDAGTAGVPGLKGDRGERG 

GLKGDRGERGPVGAPGEAGQS 

DRGERGPVGAPGEAGQSGPKG 

GAPGEAGQSGPKGEQGPPGIP 

GQSGPKGEQGPPGIPGPQGLP 
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VKGEKGESGEPGPKGQQGIQG 

GEKGESGEPGPKGQQGIQGEL 

QQGIQGELGFPGPSGDAGSPG 

GIQGELGFPGPSGDAGSPGVR 

FPGPSGDAGSPGVRGYPGPPG 

DAGSPGVRGYPGPPGPRGLLG 

GSPGVRGYPGPPGPRGLLGER 
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GERGDTGRGHPGMPGPPGIPG 

GDTGRGHPGMPGPPGIPGLPG 

TGRGHPGMPGPPGIPGLPGIP 

GRGHPGMPGPPGIPGLPGIPG 

HPGMPGPPGIPGLPGIPGHAL 

MPGPPGIPGLPGIPGHALAGK 

PPGIPGLPGIPGHALAGKDGE 
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VPGDAGRPGSPGPAGLPGFCE 
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DGHSKDGLALPSAELKSADVN 

EGALKEIASEPLNMHMFNLEN 

LVSCVHSSVSPERAGDTETLK 

DFLVNLLEKLPIGTQQIRVGV 

RVGVVQFSDEPRTMFSLDTYS 

AGGSRVEEGVPQVLVLISAGP 

PQVLVLISAGPSSDEIRYGVV 

ATDDNLVFTVPEFRSFGDLQE 

SFGDLQEKLLPYIVGVAQRHI 

GVAQRHIVLKPPTIVTQVIEV 

VAQRHIVLKPPTIVTQVIEVN 

AVAQYADTVRPEFYFNTHPTK 

VRPEFYFNTHPTKREVITAVR 

EVITAVRKMKPLDGSALYTGS 

SAGYRAAEGIPKLLVLITGGK 
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AGRSSDRVDGPASNLKQSGVV 

ASNLKQSGVVPFIFQAKNADP 
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NLLKSVHNGAPAPVSGEKDVV 
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DGSEGVRSGFPLLKEFVQRVV 

AVVQYSDRTRPEFYLNSYMNK 

AVRQLTLLGGPTPNTGAALEF 

RQLTLLGGPTPNTGAALEFVL 

SAGSRITEGVPQLLIVLTADR 

ADRSGDDVRNPSVVVKRGGAV 

SVVVKRGGAVPIGIGIGNADI 

ITEMQTISFIPDFAVAIPTFR 

SFIPDFAVAIPTFRQLGTVQQ 

LTREELSRLQPVLQPLPSPGV 

ELSRLQPVLQPLPSPGVGGKR 

SRLQPVLQPLPSPGVGGKRDV 

LQPVLQPLPSPGVGGKRDVVF 

FLIDGSQSAGPEFQYVRTLIE 

RVAVIQFSDDPKVEFLLNAHS 

EVQNAVQRLRPKGGRQINVGN 

EYVSRNIFKRPLGSRIEEGVP 

PLGSRIEEGVPQFLVLISSGK 

SGKSDDEVDDPAVELKQFGVA 
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VFSVSTFRELPSLEQKLLTPI 

LPSLEQKLLTPITTLTSEQIQ 

IQKLLASTRYPPPAVESDAAD 

QKLLASTRYPPPAVESDAADI 

KLLASTRYPPPAVESDAADIV 

FLIDSSEGVRPDGFAHIRDFV 

SRIVRRLNIGPSKVRVGVVQF 

GVVQFSNDVFPEFYLKTYRSQ 

FYLKTYRSQAPVLDAIRRLRL 

IRRLRLRGGSPLNTGKALEFV 

SAGSRIEDGVPQHLVLVLGGK 

RTELQTITNDPRLVFTVREFR 

VFTVREFRELPNIEERIMNSF 

IEERIMNSFGPSAATPAPPGV 

MNSFGPSAATPAPPGVDTPPP 

SFGPSAATPAPPGVDTPPPSR 

FGPSAATPAPPGVDTPPPSRP 
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QVGLVQYNSDPTDEFFLKDFS 

LEHLRVNHFVPEAGSRLDQRV 

EAGSRLDQRVPQIAFVITGGK 

LHDAMHETLCPGVTDAAKACN 

HRVSCSGGRSPTVRVSVVANT 

TVRVSVVANTPSGPVEAFDFD 

VSVVANTPSGPVEAFDFDEYQ 

VEAFDFDEYQPEMLEKFRNMR 

EKFRNMRSQHPYVLTEDTLKV 

VYLNKFRQSSPDSVKVVIHFT 

EFGRGFMYDRPLRLNLLDLDY 

NIAEKACCGVPCKCSGQRGDR 

KCSGQRGDRGPIGSIGPKGIP 

GDRGPIGSIGPKGIPGEDGYR 

PIGSIGPKGIPGEDGYRGYPG 

IPGEDGYRGYPGDEGGPGERG 

YRGYPGDEGGPGERGPPGVNG 

GDEGGPGERGPPGVNGTQGFQ 

DEGGPGERGPPGVNGTQGFQG 

VNGTQGFQGCPGQRGVKGSRG 

LDGEDGDKGLPGSSGEKGNPG 

LPGSSGEKGNPGRRGDKGPRG 
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ERGDVGIRGDPGNPGQDSQER 
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NPGQDSQERGPKGETGDLGPM 

GPKGETGDLGPMGVPGRDGVP 
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GKNGGFGRRGPPGAKGNKGGP 

PPGAKGNKGGPGQPGFEGEQG 

AKGNKGGPGQPGFEGEQGTRG 

GEQGTRGAQGPAGPAGPPGLI 

GTRGAQGPAGPAGPPGLIGEQ 

GAQGPAGPAGPPGLIGEQGIS 

GLIGEQGISGPRGSGGAAGAP 

PRGSGGAAGAPGERGRTGPLG 
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RTGPLGRKGEPGEPGPKGGIG 
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P14618 

P14618 

P14618 

P14618 

P14618 

P14618 

P14618 

P14618 

P14618 

P14618 

P14618 

P14618 

2917 

2922 

2932 

2933 

2938 

2944 

2949 

2954 

2955 

2962 

2967 

2970 

2972 

2977 

2982 

2987 

3014 

3015 

3017 

3081 

3082 

3083 

3084 

3086 

3103 

3115 

3132 

3164 

3169 

4 

38 

39 

53 

102 

107 

117 

212 

219 

302 

323 

338 

340 

371 

446 

PAAAKPAPAKPVAAKPVATKM 

PAPAKPVAAKPVATKMATVRP 

PVATKMATVRPPVAVKPATAA 

VATKMATVRPPVAVKPATAAK 

ATVRPPVAVKPATAAKPVAAK 

VAVKPATAAKPVAAKPAAVRP 

ATAAKPVAAKPAAVRPPAAAA 

PVAAKPAAVRPPAAAAAKPVA 

VAAKPAAVRPPAAAAAKPVAT 

VRPPAAAAAKPVATKPEVPRP 

AAAAKPVATKPEVPRPQAAKP 

AKPVATKPEVPRPQAAKPAAT 

PVATKPEVPRPQAAKPAATKP 

PEVPRPQAAKPAATKPATTKP 

PQAAKPAATKPATTKPMVKMS 

PAATKPATTKPMVKMSREVQV 

SAKLHWERAEPPGPYFYDLTV 

AKLHWERAEPPGPYFYDLTVT 

LHWERAEPPGPYFYDLTVTSA 

HGSFSTKKSQPPPPQPARSAS 

GSFSTKKSQPPPPQPARSASS 

SFSTKKSQPPPPQPARSASSS 

FSTKKSQPPPPQPARSASSST 

TKKSQPPPPQPARSASSSTIN 

STINLMVSTEPLALTETDICK 

ALTETDICKLPKDEGTCRDFI 

RDFILKWYYDPNTKSCARFWY 

SQKECEKVCAPVLAKPGVISV 

EKVCAPVLAKPGVISVMGTTG 

ESHPKSMMSKPHSEAGTAFIQ 

EHMCRLDIDSPPITARNTGII 

HMCRLDIDSPPITARNTGIIC 

RNTGIICTIGPASRSVETLKE 

RTATESFASDPILYRPVAVAL 

SFASDPILYRPVAVALDTKGP 

PVAVALDTKGPEIRTGLIKGS 

SLGSKKGVNLPGAAVDLPAVS 

VNLPGAAVDLPAVSEKDIQDL 

VARGDLGIEIPAEKVFLAQKM 

MIGRCNRAGKPVICATQMLES 

TQMLESMIKKPRPTRAEGSDV 

MLESMIKKPRPTRAEGSDVAN 

LSGETAKGDYPLEAVRMQHLI 

RSAHQVARYRPRAPIIAVTRN 
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1909 

1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

P14618 

P14618 

P14618 

P14618 

P14618 

P14618 

P14618 

P15472 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

449 

457 

471 

477 

517 

529 

531 

24 

9 

11 

23 

26 

30 

38 

44 

58 

62 

83 

93 

130 

132 

138 

142 

147 

151 

161 

180 

194 

198 

200 

203 

207 

211 

214 

220 

227 

232 

245 

252 

275 

301 

324 

331 

337 

HQVARYRPRAPIIAVTRNPQT 

RAPIIAVTRNPQTARQAHLYR 

RQAHLYRGIFPVLCKDPVQEA 

RGIFPVLCKDPVQEAWAEDVD 

DVVIVLTGWRPGSGFTNTMRV 

SGFTNTMRVVPVPPVPVVRMT 

FTNTMRVVPVPPVPVVRMTNT 

CMGLRCGRGNPQKCIGAHEDV 

AMMAGLTAAAPRPGVLLLLLS 

MAGLTAAAPRPGVLLLLLSIL 

VLLLLLSILHPSRPGGVPGAI 

LLLSILHPSRPGGVPGAIPGG 

ILHPSRPGGVPGAIPGGVPGG 

GVPGAIPGGVPGGVFYPGAGL 

PGGVPGGVFYPGAGLGALGGG 

LGALGGGALGPGGKPLKPVPG 

GGGALGPGGKPLKPVPGGLAG 

AGLGAGLGAFPAVTFPGALVP 

PAVTFPGALVPGGVADAAAAY 

GLGVSAGAVVPQPGAGVKPGK 

GVSAGAVVPQPGAGVKPGKVP 

VVPQPGAGVKPGKVPGVGLPG 

PGAGVKPGKVPGVGLPGVYPG 

KPGKVPGVGLPGVYPGGVLPG 

VPGVGLPGVYPGGVLPGARFP 

PGGVLPGARFPGVGVLPGVPT 

PTGAGVKPKAPGVGGAFAGIP 

GAFAGIPGVGPFGGPQPGVPL 

GIPGVGPFGGPQPGVPLGYPI 

PGVGPFGGPQPGVPLGYPIKA 

GPFGGPQPGVPLGYPIKAPKL 

GPQPGVPLGYPIKAPKLPGGY 

GVPLGYPIKAPKLPGGYGLPY 

LGYPIKAPKLPGGYGLPYTTG 

APKLPGGYGLPYTTGKLPYGY 

YGLPYTTGKLPYGYGPGGVAG 

TTGKLPYGYGPGGVAGAAGKA 

VAGAAGKAGYPTGTGVGPQAA 

AGYPTGTGVGPQAAAAAAAKA 

KFGAGAAGVLPGVGGAGVPGV 

GIGGIAGVGTPAAAAAAAAAA 

AKYGAAAGLVPGGPGFGPGVV 

GLVPGGPGFGPGVVGVPGAGV 

PGFGPGVVGVPGAGVPGVGVP 
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1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P15502 

P19999 

P19999 

P19999 

P19999 

P19999 

P19999 

P19999 

P19999 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

365 

370 

387 

395 

405 

433 

439 

472 

475 

486 

504 

510 

516 

528 

534 

540 

546 

623 

630 

637 

640 

643 

662 

685 

720 

729 

730 

755 

763 

5 

50 

60 

66 

137 

155 

203 

237 

5 

15 

42 

48 

59 

66 

69 

PGAGIPGAAVPGVVSPEAAAK 

PGAAVPGVVSPEAAAKAAAKA 

AAKAAKYGARPGVGVGGIPTY 

ARPGVGVGGIPTYGVGAGGFP 

PTYGVGAGGFPGFGVGVGGIP 

VGGVPGVGGVPGVGISPEAQA 

VGGVPGVGISPEAQAAAAAKA 

GLVPGPQAAVPGVPGTGGVPG 

PGPQAAVPGVPGTGGVPGVGT 

GTGGVPGVGTPAAAAAKAAAK 

AAKAAQFGLVPGVGVAPGVGV 

FGLVPGVGVAPGVGVAPGVGV 

VGVAPGVGVAPGVGVAPGVGL 

VGVAPGVGLAPGVGVAPGVGV 

VGLAPGVGVAPGVGVAPGVGV 

VGVAPGVGVAPGVGVAPGIGP 

VGVAPGVGVAPGIGPGGVAAA 

ADEGVRRSLSPELREGDPSSS 

SLSPELREGDPSSSQHLPSTP 

EGDPSSSQHLPSTPSSPRVPG 

PSSSQHLPSTPSSPRVPGALA 

SQHLPSTPSSPRVPGALAAAK 

AKAAKYGAAVPGVLGGLGALG 

GIPGGVVGAGPAAAAAAAKAA 

GGLGVGGLGVPGVGGLGGIPP 

VPGVGGLGGIPPAAAAKAAKY 

PGVGGLGGIPPAAAAKAAKYG 

GGVLGGAGQFPLGGVAARPGF 

QFPLGGVAARPGFGLSPIFPG 

LPLLLMMLLLPLLVLLCVVSV 

RDGPKGEKGEPGQGLRGLQGP 

PGQGLRGLQGPPGKLGPPGSV 

GLQGPPGKLGPPGSVGAPGSQ 

KFFVTNHERMPFSKVKALCSE 

CSELRGTVAIPRNAEENKAIQ 

LTYSNWKKDEPNDHGSGEDCV 

QASHTAVCEFPAAPFECVATH 

LPLLLMMLLLPLSVLLLLTQP 

PLSVLLLLTQPWRSLGAEMTT 

ANACTLVMCSPLESGLPGHDG 

VMCSPLESGLPGHDGQDGREC 

GHDGQDGRECPHGEKGDPGSP 

RECPHGEKGDPGSPGPAGRAG 

PHGEKGDPGSPGPAGRAGRPG 
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1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

2014 

2015 

2016 

2017 

2018 

2019 

2020 

2021 

2022 

2023 

2024 

2025 

2026 

2027 

2028 

2029 

2030 

2031 

2032 

2033 

2034 

2035 

2036 

2037 

2038 

2039 

2040 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P23805 

P24091 

P24091 

P24091 

P24091 

P29602 

P29602 

P29602 

P29602 

P29602 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

71 

83 

86 

98 

104 

107 

113 

119 

128 

134 

140 

155 

165 

179 

185 

188 

194 

204 

249 

285 

321 

336 

344 

352 

360 

64 

70 

251 

262 

16 

19 

42 

74 

132 

5 

14 

17 

20 

23 

44 

47 

56 

74 

80 

GEKGDPGSPGPAGRAGRPGWV 

GRAGRPGWVGPIGPKGDNGFV 

GRPGWVGPIGPKGDNGFVGEP 

GDNGFVGEPGPKGDTGPRGPP 

GEPGPKGDTGPRGPPGMPGPA 

GPKGDTGPRGPPGMPGPAGRE 

GPRGPPGMPGPAGREGPSGKQ 

GMPGPAGREGPSGKQGSMGPP 

GPSGKQGSMGPPGTPGPKGET 

GSMGPPGTPGPKGETGPKGGV 

GTPGPKGETGPKGGVGAPGIQ 

GAPGIQGFPGPSGLKGEKGAP 

PSGLKGEKGAPGETGAPGRAG 

GAPGRAGVTGPSGAIGPQGPS 

GVTGPSGAIGPQGPSGARGPP 

GPSGAIGPQGPSGARGPPGLK 

GPQGPSGARGPPGLKGDRGDP 

PPGLKGDRGDPGETGAKGESG 

FSQYKKAVLFPDGQAVGEKIF 

CREAKGQLASPRSSAENEAVT 

DISTEGRFTYPTGEILVYSNW 

LVYSNWADGEPNNSDEGQPEN 

GEPNNSDEGQPENCVEIFPDG 

GQPENCVEIFPDGKWNDVPCS 

IFPDGKWNDVPCSKQLLVICE 

CGPGNCQSQCPGGPTPPGGGD 

QSQCPGGPTPPGGGDLGSIIS 

CHDVIIGRWQPSSADRAANRL 

SSADRAANRLPGFGVITNIIN 

IVGDNTGWSVPSSPNFYSQWA 

DNTGWSVPSSPNFYSQWAAGK 

RVGDSLQFNFPANAHNVHEME 

NSDNDVERTSPVIERLDELGM 

PSSVMPPPVMPPPSPSSPSPP 

RPGARYYRAGPRYIQAQVGPI 

GPRYIQAQVGPIGPRGPPGPP 

YIQAQVGPIGPRGPPGPPGSP 

AQVGPIGPRGPPGPPGSPGQQ 

GPIGPRGPPGPPGSPGQQGYQ 

GLRGEPGDSGPMGPIGKRGPP 

GEPGDSGPMGPIGKRGPPGPA 

GPIGKRGPPGPAGIAGKSGDD 

GDDGRDGEPGPRGGIGPMGPR 

GEPGPRGGIGPMGPRGAGGMP 
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2041 

2042 

2043 

2044 

2045 

2046 

2047 

2048 

2049 

2050 

2051 

2052 

2053 

2054 

2055 

2056 

2057 

2058 

2059 

2060 

2061 

2062 

2063 

2064 

2065 

2066 

2067 

2068 

2069 

2070 

2071 

2072 

2073 

2074 

2075 

2076 

2077 

2078 

2079 

2080 

2081 

2082 

2083 

2084 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

P30754 

83 

95 

119 

125 

131 

134 

167 

200 

239 

245 

266 

284 

308 

314 

344 

353 

401 

404 

452 

458 

464 

467 

521 

554 

566 

581 

605 

629 

635 

653 

680 

719 

725 

728 

779 

803 

818 

830 

833 

836 

893 

911 

920 

962 

GPRGGIGPMGPRGAGGMPGMP 

GAGGMPGMPGPKGHRGFRGLS 

GEQGKSGNQGPDGGPGPAGPS 

GNQGPDGGPGPAGPSGPIGPR 

GGPGPAGPSGPIGPRGQTGER 

GPAGPSGPIGPRGQTGERGRD 

GLAGPPGPPGPIGSTGSPGFP 

GIKGAQGLQGPVGLSGQPGVA 

GASGESGLPGPSGFPGPRGMP 

GLPGPSGFPGPRGMPGTAGSP 

GQAGAKGDGGPTGEQGRPGAP 

GAPGVKGSSGPPGDVGAPGHA 

GKRGSPGSPGPAGSPGPQGDR 

GSPGPAGSPGPQGDRGLPGSR 

GAMGIPGEKGPSGEPGAKGPT 

GPSGEPGAKGPTGDTGRQGNQ 

GKDGKQGEQGPQGPQGLAGLQ 

GKQGEQGPQGPQGLAGLQGRA 

GKDGETGAAGPPGAAGPTGAR 

GAAGPPGAAGPTGARGPPGPR 

GAAGPTGARGPPGPRGQQGFQ 

GPTGARGPPGPRGQQGFQGLA 

GAPGDRGNVGPRGMPGERGAT 

GAKGQGGPPGPAGLVGLPGER 

GLVGLPGERGPKGVGGSKGSR 

GSKGSRGDIGPRGKAGERGKD 

GERGENGLPGPSGLAASKGER 

GSPGERGSPGPAGERGPAGSQ 

GSPGPAGERGPAGSQGIQGQP 

GQPGPPGDAGPAGTKGDIGFP 

GATGKQGARGPRGLAGKRGLR 

GSPGQPGLPGPSGQPGPSGPA 

GLPGPSGQPGPSGPAGTAGKQ 

GPSGQPGPSGPAGTAGKQGVK 

GEDGPPGVSGPTGAPGQQGER 

GMVGLRGETGPMGGQGMKGDG 

GMKGDGGPPGPSGDRGERGNA 

GDRGERGNAGPQGPTGPSGQA 

GERGNAGPQGPTGPSGQAGAP 

GNAGPQGPTGPSGQAGAPGQE 

GQRGLPGAAGPPGDRGERGEP 

GEPGGQGVQGPVGAPGSQGPA 

GPVGAPGSQGPAGIMGMKGEA 

GTPGHSGESGPPGAPGPRGAR 
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2085 

2086 

2087 

2088 

2089 

2090 

2091 

2092 

2093 

2094 

2095 

2096 

2097 

2098 

2099 

2100 

2101 

2102 

2103 

2104 

2105 

2106 

2107 

2108 

2109 

2110 

2111 

2112 

2113 

2114 

2115 

2116 

2117 

2118 

2119 

2120 

2121 

2122 

2123 

2124 

2125 

2126 

2127 

2128 

P30754 

P30754 

P30754 

P30754 

P30754 

P39056 

P39056 

P39056 

P39056 

P39056 

P50982 

P50982 

P52285 

P52285 

P52285 

P52285 

P52285 

P52285 

P52285 

P52285 

P52285 

P52285 

P56529 

P56529 

P56529 

P56711 

P58782 

P58786 

P58786 

P58786 

P58786 

P58787 

P58787 

P58787 

P58787 

P58804 

P58808 

P58808 

P58808 

P58808 

P58841 

P58843 

P58846 

P58846 

968 

983 

992 

998 

1001 

11 

13 

15 

27 

48 

51 

58 

40 

42 

44 

65 

67 

82 

83 

94 

110 

128 

16 

27 

31 

38 

5 

28 

35 

40 

60 

28 

35 

40 

60 

32 

5 

18 

24 

31 

14 

14 

21 

27 

GESGPPGAPGPRGARGEAGGR 

GEAGGRGSQGPPGKDGQPGPS 

GPPGKDGQPGPSGRVGPRGPS 

GQPGPSGRVGPRGPSGDDGRS 

GPSGRVGPRGPSGDDGRSGPP 

QLINGQGAPAPYPDPLEPKRE 

INGQGAPAPYPDPLEPKREVC 

GQGAPAPYPDPLEPKREVCEL 

EPKREVCELNPDCDELADQVG 

LQDAYQRFYGPVVPGYFRQYA 

TARRDPCCYHPTCNMSNPQIC 

CYHPTCNMSNPQICGGCIQPN 

MIEDIGESDSPIPLPNVTSTI 

EDIGESDSPIPLPNVTSTILE 

IGESDSPIPLPNVTSTILEKV 

LDYCRHHHQHPSPQGDDKKDE 

YCRHHHQHPSPQGDDKKDEKR 

KKDEKRLDDIPPYDRDFCKVD 

KDEKRLDDIPPYDRDFCKVDQ 

YDRDFCKVDQPTLFELILAAN 

ILAANYLDIKPLLDVTCKTVA 

TVANMIRGKTPEEIRKIFNIK 

ALLTICLLLFPITALLMDGDQ 

ITALLMDGDQPADRPAERMDY 

LMDGDQPADRPAERMDYDISS 

AKINFLSKRKPSAERWRRDCT 

YPGCCGGCCGPYPNAACHPCG 

QVMVQGDGDQPADRNAVPRDD 

GDQPADRNAVPRDDNPGGASG 

DRNAVPRDDNPGGASGKFMNV 

VLRRSGCPWEPWCGGCWPEWP 

QVMVQGDADQPADRDAVPRDD 

ADQPADRDAVPRDDNPSGTDG 

DRDAVPRDDNPSGTDGKFMNV 

VLRRFGCPWQPWCGGCWPQWP 

PGDWQCVEACPVVPCAEVCQW 

VPLCRMMRCLPVLIILLLLTA 

IILLLLTASAPGVVVLPKTED 

TASAPGVVVLPKTEDDVPMSS 

VVLPKTEDDVPMSSVYGNGKS 

QDCLVCIPCCPNNPCCPICVL 

CPWCGFTCCLPNYCQGLTCTV 

CLLLFSLNAVPLDGDQPADQP 

LNAVPLDGDQPADQPAERLLD 



69 
 

2129 

2130 

2131 

2132 

2133 

2134 

2135 

2136 

2137 

2138 

2139 

2140 

2141 

2142 

2143 

2144 

2145 

2146 

2147 

2148 

2149 

2150 

2151 

2152 

2153 

2154 

2155 

2156 

2157 

2158 

2159 

2160 

2161 

2162 

2163 

2164 

2165 

2166 

2167 

2168 

2169 

2170 

2171 

2172 

P58846 

P58846 

P58846 

P58913 

P58914 

P58924 

P58925 

P58925 

P58925 

P58925 

P58928 

P60245 

P60274 

P60513 

P69747 

P69765 

P69765 

P69765 

P80760 

P80760 

P80760 

P80760 

P80760 

P80762 

P80762 

P80774 

P80774 

P80774 

P81755 

P81755 

P81755 

P84349 

P84349 

P84349 

P84349 

P84349 

P84349 

P84349 

P84895 

P84895 

P84900 

P84900 

P84900 

P84935 

31 

45 

49 

75 

3 

77 

16 

21 

27 

45 

6 

12 

9 

13 

62 

10 

23 

46 

5 

10 

15 

20 

25 

5 

14 

4 

5 

14 

5 

18 

31 

25 

49 

62 

64 

66 

69 

78 

2 

7 

50 

53 

58 

3 

PLDGDQPADQPAERLLDDISF 

LLDDISFENNPFYDPAKRCCR 

ISFENNPFYDPAKRCCRTCFG 

PGLCCSEFCLPGVCFGGGGFC 

CPSGPPKCCKPPGSPCRVSSY 

SKCGCRYNVHPSGWGCGCACS 

VLLTICLLLFPITALPMDGDQ 

CLLLFPITALPMDGDQPADRL 

ITALPMDGDQPADRLAERMQD 

MQDNISSEEHPFEKRQRLCCG 

VLWPAAPWLVPSQITTCCGYN 

PPCCLYGSCRPFPGCYNALCC 

RIIRDECCSNPACRVNNPHVC 

CIKPYGFCSLPILKNGLCCSG 

CSDPRCNYDHPEICGGCIEPH 

VVILLLITSTPSVDARLKAKD 

DARLKAKDNMPLASFHDNAKR 

QTRLINTRCCPGKPCCRIGGI 

PPKDYNNYDKPPVEKPPVYKP 

NNYDKPPVEKPPVYKPPVEKP 

PPVEKPPVYKPPVEKPPVYKP 

PPVYKPPVEKPPVYKPPKYVP 

PPVEKPPVYKPPKYVPPKEVP 

PPLYMNNMYLPPVPPPPVVPT 

LPPVPPPPVVPTFFTPVVPPP 

FDPPQNQQNQPPDFANPFIIP 

DPPQNQQNQPPDFANPFIIPQ 

PPDFANPFIIPQNAAAANQPI 

VPFCRMMRCFPVFIILLLLIA 

IILLLLIASAPCFDARTKTDD 

DARTKTDDDVPLSSLRDNLKR 

LCIAGQAGAKPSGAESSKGAA 

KQEGSEVVKRPRRYLYQWLGA 

YLYQWLGAPVPYPDPLEPRRE 

YQWLGAPVPYPDPLEPRREVC 

WLGAPVPYPDPLEPRREVCEL 

APVPYPDPLEPRREVCELNPD 

EPRREVCELNPDCDELADHIG 

RFPSFGPPRRPPGFSPFRRFP 

GPPRRPPGFSPFRRFPSFGPP 

EESDEKKRESPDRPPGFSPFR 

DEKKRESPDRPPGFSPFRIYY 

ESPDRPPGFSPFRIYYIRFPS 

FPTFGPPVVPPGFTPFRQSSQ 
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2173 

2174 

2175 

2176 

2177 

2178 

2179 

2180 

2181 

2182 

2183 

2184 

2185 

2186 

2187 

2188 

2189 

2190 

2191 

2192 

2193 

2194 

2195 

2196 

2197 

2198 

2199 

2200 

2201 

2202 

2203 

2204 

2205 

2206 

2207 

2208 

2209 

2210 

2211 

2212 

2213 

2214 

2215 

2216 

P84935 

P84946 

P85017 

P85017 

P85022 

P85065 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 

P85153 
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LVIVFLNLVVPTSACRAEGTY 

WGGCGHPCRHPGKRSKLQEFF 
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3404 

Q9UKV8 
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Q9UKV8 
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7 

11 

12 

14 

15 

16 

17 

25 

26 

27 

29 

50 

63 

67 

92 

105 

107 

120 

152 

155 

170 

176 

191 

208 

229 

249 

288 

295 

323 

326 

340 

373 

392 

415 

416 

430 

458 

484 

489 

503 

523 

527 

557 

580 

GSYMMYSGAGPALAPPAPPPP 

MYSGAGPALAPPAPPPPIQGY 

YSGAGPALAPPAPPPPIQGYA 

GAGPALAPPAPPPPIQGYAFK 

AGPALAPPAPPPPIQGYAFKP 

GPALAPPAPPPPIQGYAFKPP 

PALAPPAPPPPIQGYAFKPPP 

PPPIQGYAFKPPPRPDFGTSG 

PPIQGYAFKPPPRPDFGTSGR 

PIQGYAFKPPPRPDFGTSGRT 

QGYAFKPPPRPDFGTSGRTIK 

LQANFFEMDIPKIDIYHYELD 

DIYHYELDIKPEKCPRRVNRE 

YELDIKPEKCPRRVNREIVEH 

FKTQIFGDRKPVFDGRKNLYT 

DGRKNLYTAMPLPIGRDKVEL 

RKNLYTAMPLPIGRDKVELEV 

RDKVELEVTLPGEGKDRIFKV 

ALHDALSGRLPSVPFETIQAL 

DALSGRLPSVPFETIQALDVV 

QALDVVMRHLPSMRYTPVGRS 

MRHLPSMRYTPVGRSFFTASE 

FFTASEGCSNPLGGGREVWFG 

VWFGFHQSVRPSLWKMMLNID 

VSATAFYKAQPVIEFVCEVLD 

DFKSIEEQQKPLTDSQRVKFT 

KYRVCNVTRRPASHQTFPLQQ 

TRRPASHQTFPLQQESGQTVE 

KDRHKLVLRYPHLPCLQVGQE 

HKLVLRYPHLPCLQVGQEQKH 

VGQEQKHTYLPLEVCNIVAGQ 

TMIRATARSAPDRQEEISKLM 

LMRSASFNTDPYVREFGIMVK 

MTDVTGRVLQPPSILYGGRNK 

TDVTGRVLQPPSILYGGRNKA 

YGGRNKAIATPVQGVWDMRNK 

IKVWAIACFAPQRQCTEVHLK 

LRKISRDAGMPIQGQPCFCKY 

RDAGMPIQGQPCFCKYAQGAD 

KYAQGADSVEPMFRHLKNTYA 

AGLQLVVVILPGKTPVYAEVK 

LVVVILPGKTPVYAEVKRVGD 

VQMKNVQRTTPQTLSNLCLKI 

KLGGVNNILLPQGRPPVFQQP 
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3406 

3407 

3408 

3409 

3410 
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3429 
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584 

585 

590 

601 

602 

609 

622 

661 

731 

743 

762 

800 

802 

42 

84 

135 

147 

159 

200 

201 

206 

210 

214 

215 

227 

229 

234 

235 

266 

329 

363 

369 

375 

377 

384 

386 

394 

395 

406 

412 

420 

431 

434 

440 

VNNILLPQGRPPVFQQPVIFL 

NNILLPQGRPPVFQQPVIFLG 

PQGRPPVFQQPVIFLGADVTH 

VIFLGADVTHPPAGDGKKPSI 

IFLGADVTHPPAGDGKKPSIA 

THPPAGDGKKPSIAAVVGSMD 

AAVVGSMDAHPNRYCATVRVQ 

IQFYKSTRFKPTRIIFYRDGV 

NERVGKSGNIPAGTTVDTKIT 

GTTVDTKITHPTEFDFYLCSH 

SHAGIQGTSRPSHYHVLWDDN 

YVRCTRSVSIPAPAYYAHLVA 

RCTRSVSIPAPAYYAHLVAFR 

EVLYQLAHTLPFARGVSAHLD 

EWNQVGAGGEPLDACYLKALE 

IGHSIFDFIHPCDQEELQDAL 

DQEELQDALTPQQTLSRRKVE 

QTLSRRKVEAPTERCFSLRMK 

NCSGHMRAYKPPAQTSPAGSP 

CSGHMRAYKPPAQTSPAGSPD 

RAYKPPAQTSPAGSPDSEPPL 

PPAQTSPAGSPDSEPPLQCLV 

TSPAGSPDSEPPLQCLVLICE 

SPAGSPDSEPPLQCLVLICEA 

QCLVLICEAIPHPGSLEPPLG 

LVLICEAIPHPGSLEPPLGRG 

EAIPHPGSLEPPLGRGAFLSR 

AIPHPGSLEPPLGRGAFLSRH 

DRIAEVAGYSPDDLIGCSAYE 

QATVVSGGRGPQSESIVCVHF 

LEQTEQHSRRPIQRGAPSQKD 

HSRRPIQRGAPSQKDTPNPGD 

QRGAPSQKDTPNPGDSLDTPG 

GAPSQKDTPNPGDSLDTPGPR 

TPNPGDSLDTPGPRILAFLHP 

NPGDSLDTPGPRILAFLHPPS 

PGPRILAFLHPPSLSEAALAA 

GPRILAFLHPPSLSEAALAAD 

SLSEAALAADPRRFCSPDLRR 

LAADPRRFCSPDLRRLLGPIL 

CSPDLRRLLGPILDGASVAAT 

ILDGASVAATPSTPLATRHPQ 

GASVAATPSTPLATRHPQSPL 

TPSTPLATRHPQSPLSADLPD 
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443 

449 

453 

509 

515 

520 

522 

532 

533 

537 

541 

547 

554 

559 

564 

591 

592 

596 

598 

607 

618 

620 

626 

629 

636 

641 

646 

655 

658 

661 

43 

44 

45 

49 

50 

51 

55 

57 

60 

61 

62 

66 

68 

72 

TPLATRHPQSPLSADLPDELP 

HPQSPLSADLPDELPVGTENV 

PLSADLPDELPVGTENVHRLF 

DFQLNASEQLPRAYHRPLGAV 

SEQLPRAYHRPLGAVPRPRAR 

RAYHRPLGAVPRPRARSFHGL 

YHRPLGAVPRPRARSFHGLSP 

PRARSFHGLSPPALEPSLLPR 

RARSFHGLSPPALEPSLLPRW 

FHGLSPPALEPSLLPRWGSDP 

SPPALEPSLLPRWGSDPRLSC 

PSLLPRWGSDPRLSCSSPSRG 

GSDPRLSCSSPSRGDPSASSP 

LSCSSPSRGDPSASSPMAGAR 

PSRGDPSASSPMAGARKRTLA 

DEGVELLGVRPPKRSPSPEHE 

EGVELLGVRPPKRSPSPEHEN 

LLGVRPPKRSPSPEHENFLLF 

GVRPPKRSPSPEHENFLLFPL 

SPEHENFLLFPLSLSFLLTGG 

LSLSFLLTGGPAPGSLQDPST 

LSFLLTGGPAPGSLQDPSTPL 

GGPAPGSLQDPSTPLLNLNEP 

APGSLQDPSTPLLNLNEPLGL 

PSTPLLNLNEPLGLGPSLLSP 

LNLNEPLGLGPSLLSPYSDED 

PLGLGPSLLSPYSDEDTTQPG 

SPYSDEDTTQPGGPFQPRAGS 

SDEDTTQPGGPFQPRAGSAQA 

DTTQPGGPFQPRAGSAQADDA 

PPATPPPVATPPPVATPPPAA 

PATPPPVATPPPVATPPPAAT 

ATPPPVATPPPVATPPPAATP 

PVATPPPVATPPPAATPAPAT 

VATPPPVATPPPAATPAPATP 

ATPPPVATPPPAATPAPATPP 

PVATPPPAATPAPATPPPAAT 

ATPPPAATPAPATPPPAATPA 

PPAATPAPATPPPAATPAPAT 

PAATPAPATPPPAATPAPATT 

AATPAPATPPPAATPAPATTP 

APATPPPAATPAPATTPPSVA 

ATPPPAATPAPATTPPSVAPS 

PAATPAPATTPPSVAPSPADV 
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3493 

3494 

3495 

3496 

3497 

3498 

3499 

3500 

3501 

3502 

3503 

3504 

3505 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

Q9ZT16 

73 

77 

79 

83 

87 

88 

90 

93 

97 

101 

103 

108 

110 

AATPAPATTPPSVAPSPADVP 

APATTPPSVAPSPADVPTASP 

ATTPPSVAPSPADVPTASPPA 

PSVAPSPADVPTASPPAPEGP 

PSPADVPTASPPAPEGPTVSP 

SPADVPTASPPAPEGPTVSPS 

ADVPTASPPAPEGPTVSPSSA 

PTASPPAPEGPTVSPSSAPGP 

PPAPEGPTVSPSSAPGPSDAS 

EGPTVSPSSAPGPSDASPAPS 

PTVSPSSAPGPSDASPAPSAA 

SSAPGPSDASPAPSAAFSNKA 

APGPSDASPAPSAAFSNKAFF 

 


