Supplementary Information S2. The positive dataset S;yl contains 107
hydroxylysine peptide fragments and the negative dataset S;yl contains 836

non-hydroxylysine peptide fragments. See the main text for further explanation.

Positive dataset

Uniprot ID Site Sequence

Q05707 1601 PGVPGAKGERGER
P02457 1085 QGPRGDKGETGEQ
P04258 95 PGPPGMKGPAGMP
Q02388 2631 KGERGVKGACGLD
P20908 627 PGQTGPKGDRGFD
P02459 542 SGLAGPKGANGDP
Q3Y523 63 PGEKGEKGDPGLV
P23805 99 VGEPGPKGDTGPR
P23805 87 VGPIGPKGDNGFV
018495 38 VGKFYYKHKYYIK
P02459 308 AGAPGVKGESGSP
Q3Y523 96 PGTPGRKGEPGES
P30754 351 SGEPGAKGPTGDT
P02745 48 RGRPGLKGEQGEP
P20908 642 AGLPGEKGHRGDP
P04258 950 RGAMGIKGHRGFP
QoY383 269 SHSKNPKRSRSRE
P20908 846 DGPEGPKGRGGPN
Q02388 2625 MGPRGLKGERGVK
P02745 33 RAPDGKKGEAGRP
P26368 15 RQLNENKQERDKE
P23805 63 ECPHGEKGDPGSP
P20908 774 EGPPGEKGGQGPP
P23805 159 PGPSGLKGEKGAP
P12111 2322 PGYPGPKGNPGEP
P20908 708 DGQPGPKGNVGPQ
P20908 897 PGANGEKGGRGTP
P02459 299 PGLDGAKGEAGAP
P02459 287 PGLPGVKGHRGYP
P02457 494 DGIAGPKGPPGER
P02459 419 DGIPGAKGSAGAP
P02457 740 RGDPGPKGADGAP
Q60994 80 AGLLGPKGETGDV
P02459 374 PGAPGAKGEAGPT
P12111 2209 RGPPGAKGNKGGP
P26368 276 LNDDQVKELLTSF

P35248 98 AGEPGPKGERGLV




Q3Y57Z3
P12108
Q3Y57Z3
P84698
018495
P84698
P02461
P02459
Q00433
P30754
P20908
P02747
P20908
018495
Q05707
P83415
P23805
Q15848
P04258
P30943
P02745
P02457
018495
P20908
P20908
P30754
P02747
P02459
018495
P12111
P02459
P19999
Q3Y57Z3
Q9SE35
P30754
P02461
Q4ZJIN1
P02459
P02745
P30754
P23805
P19999
P23805
Q05707

60
181
28
25
27
18
284
452
56
546
795
75
804
30
1523
21
141
101
107
41
67
419
34
807
819
933
57
470
44
2337
464
47
72
174
183
860
73
608
100
342
210
44
135
1485

DGTPGEKGEKGDP
NCPPGPKGPQGLQ
EDPPLPKGACAGW
GYPCVNKACSGCT
EAGWLRKAAKSVG
NGWECCKGYPCVN
TGAPGLKGENGLP
TGPLGPKGQTGEP
AGAAMDKSAKAPQ
PGVAGAKGQGGPP
PGPRGVKGADGIR
RGPKGQKGEPGLP
DGIRGLKGTKGEK
WLRKAAKSVGKFY
PGMPGEKGEKGDT
IRDGVIKAAPATE
KGETGPKGGVGAP
PGIQGRKGEPGEG
PGFPGMKGHRGFD
VNMAMDKSAKAPV
TGIQGLKGDQGEP
SGAPGPKGNSGEP
AAKSVGKFYYKHK
RGLKGTKGEKGED
DGFPGFKGDMGIK
KGEAGGKGAKGDK
DGLPGPKGEPGIP
KGEQGPKGEPGPA
KHKYYIKAAWQIG
NGTTGPKGIRGRR
PGIAGFKGEQGPK
DGPKGEKGEPGQG
PGLVGPKGDTGET
GSYSGSKGSKRRI
PGTPGSKGDRGQS
PGPQGVKGERGSP
DGIRGEKGEPGAD
MGFPGPKGANGEP
RGIPGIKGTKGSP
MGIPGEKGPSGEP
PGETGAKGESGLA
DGRDGPKGEKGEP
PGTPGPKGETGPK
QGEPGPKGPDGPR




P02457 1097 QGDRGMKGHRGFS
P20908 864 LGPPGEKGKLGVP
P35248 86 RGPVGPKGENGSA
Q05707 1701 TGIKGEKGNPGVG
Q4ZJN1 127 QGQKGDKGEVGPT
P04258 119 DGRNGEKGEPGAP
P30754 567 PGERGPKGVGGSK
P02457 851 VGAPGPKGARGSA
P02745 103 PGIKGTKGSPGNI
P20908 882 PGRQGPKGSIGFP
018495 40 KFYYKHKYYIKAA
P20908 744 IGPPGEKGPLGKP
P23805 162 SGLKGEKGAPGET
P30754 939 KGAKGDKGWTGLP
P12111 2212 PGAKGNKGGPGQP
Q05707 1698 RGLTGIKGEKGNP
P23805 198 RGPPGLKGDRGDP
P20908 810 KGTKGEKGEDGFP
Q05707 1476 PGLRGPKGQQGEP
QoY383 266 RSRSHSKNPKRSR
P01170 120 CKNFYWKGFTSC@
P02459 620 PGKAGEKGLPGAP
P12111 2103 RGFPGEKGEVGEI
P02457 254 AGLPGMKGHRGFS
P04142 47 IRDGIVKAGPAIE
P02457 1022 DGAAGPKGDRGET
Negative dataset

Uniprot ID Site Sequence

Q3Y523 129 VPIRFTKIFYNQQ
Q3Y523 144 YDGTTGKFLCNIP
Q3Y523 164 HITVYLKDVKVSL
Q3Y523 167 VYLKDVKVSLYKN
Q3Y523 172 VKVSLYKNDKALL
Q3Y523 175 SLYKNDKALLFTH
Q3Y523 187 HDQFQDKNVDQAS
Q3Y523 202 VLLYLEKGDQVWL
Q15848 33 VLLPLPKGACTGW
Q15848 172 VYMKDVKVSLFKK
Q15848 177 VKVSLFKKDKAML
Q15848 178 KVSLFKKDKAMLF
Q15848 180 SLFKKDKAMLFTY
060994 36 ALVPPPKGTCAGW
060994 195 YDQYQEKNVDQAS




Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
Q4ZJIN1
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754

49

52

66

85

88

99

103
124
148
159
184
190
192
201
213
222
225
240
268
272
277
296
50

62

96

108
113
146
192
261
279
299
383
392
395
425
443
488
573
584
590
612
657
674

DGRDGAKGDKGDA
DGAKGDKGDAGEP
HPGGPGKDGIRGE
DGRVEAKGIKGDP
VEAKGIKGDPGSR
SRGSPGKHGPKGS
PGKHGPKGSIGPT
TGPQGQKGDKGEV
TGPLGPKGLPGPM
PMGPIGKPGPRGE
RGMRGWKGDRGEK
KGDRGEKGKVGEA
DRGEKGKVGEAPL
EAPLVPKSAFTVG
GLTVISKFPPPDA
PPDAPIKFDKILY
APIKFDKILYNEL
YNVATGKFTCHVA
VQVSLVKNGVKVL
LVKNGVKVLHTKD
VKVLHTKDSYMSS
GIVQELKLGDEVW
PMGPIGKRGPPGP
PAGIAGKSGDDGR
PGMPGPKGHRGFR
RGLSGSKGEQGKS
SKGEQGKSGNQGP
ERGRDGKSGLPGL
RGQSGIKGAQGLQ
PGOQAGAKGDGGPT
PGAPGVKGSSGPP
HAGEAGKRGSPGS
SDGRPGKDGRPGI
RPGIRGKDGKQGE
IRGKDGKQGEQGP
ARGEPGKNGAPGE
EQGDAGKDGETGA
TPGEAGKTGERGA
KGVGGSKGSRGDI
DIGPRGKAGERGK
KAGERGKDGERGE
SGLAASKGERGDM
AGPAGTKGDIGFP
TRGATGKQGARGP




P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
P30754
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

686
734
738
749
765
810
851
927
936
986
43
47
107
160
217
226
266
275
341
386
431
437
457
509
527
541
575
583
601
646
698
731
748
770
815
824
892
896
923
973
1051
1141
1197
1225

PRGLAGKRGLRGA
PAGTAGKQGVKGA
AGKQGVKGARGSP
SPGLVGKQGDRGS
PGRDGTKGERGED
MGGQGMKGDGGPP
QEGAPGKDGLPGL
AGIMGMKGEAGGK
AGGKGAKGDKGWT
SQGPPGKDGQPGP
GLTYNDKDVWKPE
NDKDVWKPEPCQI
AGVEGPKGDTGPR
SYGYDEKSAGVAV
PAGPPGKNGDDGE
DDGEAGKPGRPGQ
SGLDGAKGQPGPA
PGPAGPKGEPGSP
PGAAGAKGETGPQ
DGQPGAKGATGAP
PGAPGNKGDTGAK
KGDTGAKGEPGPA
PAGEEGKRGARGE
PGAVGPKGSPGEA
AGLPGAKGLTGSP
SPGPDGKTGPPGP
MGFPGPKGAAGEP
AAGEPGKPGERGA
AVGAAGKDGEAGA
PPGEAGKPGEQGV
PGNDGAKGDAGAP
AGLPGAKGDRGDP
ADGAPGKDGLRGL
AGAPGDKGEAGPP
DGQPGAKGETGDA
TGDAGAKGDAGPP
PPGPAGKZGSKGP
AGKZGSKGPRGET
PGPPGEKGSPGAD
PSGEPGKQGPSGA
PVGPAGKNGDRGE
SAGAAGKDGLNGL
PQPPQEKAHDGGR
EVDTTLKSLSQQT




P02457
P02457
P02457
P02457
P02457
P02457
P02457
P02457
P02457
P02457
P02457
P02457
P02457
P02457
P02457
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459

1242
1252
1259
1277
1299
1305
1308
1310
1311
1360
1374
1375
1413
1419
1422
30
73
103
106
113
119
140
143
190
259
262
574
616
634
731
764
773
781
803
857
884
925
929
956
1055
1084
1118
1130
1174

SPEGTRKNPARTC
RTCRDLKMCHGDW
MCHGDWKSGEYWI
CNLDAIKVYCNME
QATTIAQKNWYLSK
KNWYLSKNPKEKK
YLSKNPKEKKHVW
SKNPKEKKHVWEFG
KNPKEKKHVWEFGE
NVTYHCKNSVAYM
HDTGNLKKALLLQ
DTGNLKKALLLQG
HTGAWGKTVIEYK
KTVIEYKTTKTSR
IEYKTTKTSRLPI
HGQDVQKAGSCVQ
ITCEDMKDCLSPE
SGQPGPKGQKGEP
PGPKGQKGEPGDI
GEPGDIKDIVGPK
KDIVGPKGPPGPQ
RGDRGDKGEKGAP
RGDKGEKGAPGPR
AGGFDEKAGGAQM
DDGEAGKPGKSGE
EAGKPGKSGERGP
DAGPQGKVGPSGA
ANGEPGKAGEKGL
LRGLPGKDGETGA
PGTDGPKGAAGPA
AGIAGPKGDRGDV
RGDVGEKGPEGAP
PEGAPGKDGGRGL
AGANGEKGEVGPP
QGEAGQKGDAGAP
TGVTGPKGARGAQ
PPGPSGKDGPKGA
SGKDGPKGARGDS
AGPPGEKGEPGDD
DGAAGVKGDRGET
PAGPIGKQGDRGE
QGPRGDKGETGEA
AGERGLKGHRGFT
PVGPSGKDGANGI




P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P02459
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258
P04258

1231
1260
1287
1294
1312
1333
1334
1340
1342
1344
1345
1394
1408
1409
1435
1440
1444
1447
1456

73

128
194
239
280
284
305
310
347
394
428
436
454
473
499
506
518
551
584
587
601
623
668
677

GLGQREKGPDPLQ
EVDATLKSLNNQT
RTCRDLKLCHPEW
LCHPEWKSGDYWI
CTLDAMKVFCNME
NPASVPKKNWWSS
PASVPKKNWWSSK
KNWWSSKSKDKKH
WWSSKSKDKKHIW
SSKSKDKKHIWFG
SKSKDKKHIWFGE
NITYHCKNSIAYL
EAAGNLKKALLIQ
AAGNLKKALLIQG
FTYTVLKDGCTKH
LKDGCTKHTGKWG
CTKHTGKWGKTMI
HTGKWGKTMIEYR
IEYRSQKTSRLPT
YEAYDVKSGVAGG
AIGPSGKDGESGR
PGAPGLKGENGVP
PGSPGAKGEVGPA
DGSPGGKGEMGPA
AAGEPGKNGAKGD
PGKNGAKGDPGPR
PGIAGPKGEDGKD
PKGEDGKDGSPGE
NGLPGEKGPPGDR
GPGSNGKPGPPGS
MGFPGPKGNDGAP
NDGAPGKNGERGG
PQGPAGKNGETGP
TGPSGDKGDTGPP
PPGENGKPGEPGP
PGEPGPKGEAGAP
PGIPGGKGDSGAP
PGPEGGKGAAGPP
PGGPGPKGDKGEP
PGPKGDKGEPGSS
VDGAPGKDGPRGP
AGQPGDKGESGAP
NGEPGAKGERGAP
RGAPGEKGEGGPP




P04258
P04258
P04258
P04258
P04258
P04258
P04258
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
P12108
Q05707
Q05707
Q05707

704
745
767
821
826
875
994
51

63

77

87

99

137
154
190
207
211
241
250
268
277
295
306
316
343
349
385
406
424
427
432
436
451
454
463
529
543
595
597
601
634

51
56

PGPQGVKGERGSP
SSGAPGKDGPPGP
PGISGPKGDSGPP
PGPQGIKGENGKP
IKGENGKPGPSGQ
DGAPGAKGDRGEN
PSGPPGKDGASGH
DGIDGDKGSPGAP
PGSPGAKGEPGAP
PDGPPGKPGLDGL
DGLTGAKGSRGPW
WGGQGLKGQPGLP
IGVPGPKGDPGPD
PPGPPGKPGPPGH
QGLQGLKGHRGRP
EPGOQGKQGPKGD
QGKQGPKGDVGVS
PGMAGPKGETGPA
TGPAGYKGMVGTI
PGREGPKGPPGDP
PGDPGEKGELGGR
QGDIGPKGDMGLP
LPGIDGKDGTPGI
PGIPGVKGTAGQP
PGQPGSKGGPGDK
KGGPGDKGEVGAR
AGVPGLKGDRGER
AGQSGPKGEQGPP
QGLPGVKGDKGSP
PGVKGDKGSPGKT
DKGSPGKTGPKGS
PGKTGPKGSTGDP
HGLAGVKGEKGES
AGVKGEKGESGEP
SGEPGPKGQQGIQ
ITDVVLKMMQEQL
EVAVSAKRAALGG
IGNIGPKGKRGEK
NIGPKGKRGEKGE
KGKRGEKGERGDT
GHALAGKDGERGP
MKIFQRKMRYWLL
SIQISWKAPRGKF
WKAPRGKFGGYKL




Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707

61
71
83
104
106
109
118
122
124
127
131
148
194
218
231
250
261
270
295
346
382
394
410
462
488
491
591
655
665
672
754
796
805
825
857
864
898
916
928
960
984
990
1004
1023

GKFGGYKLLVTPT
TPTSGGKTNQLNL
LONTATKAIIQGL
QITAYNKDKESKP
IAYNKDKESKPAQ
NKDKESKPAQGQF
QGQFRIKDLEKRK
RIKDLEKRKDPKP
KDLEKRKDPKPRV
EKRKDPKPRVKVV
DPKPRVKVVDRGN
SSPEEVKFEFVCQTP
FDVGSEKTRIGLA
LNAFSTKDEVIEA
VRNLPYKGGNTLT
IFENSFKPEAGSR
SRTGVSKIGILIT
ILITDGKSQDDITI
LFAIGVKNADVNE
EQODREIKASAHAT
APGNVEKYRVVYY
YPTRGGKPDEVVV
VSSTVLKNLMSLT
ENSMRVKWDAVPG
GLAGDEKEMKIGE
GDEKEMKIGETHT
ITTFPLKGLTPLT
ADEGLHKLMWIPV
IPVYGGKTEEVVL
TEEVVLKEEQDSH
TSSLRVKWDISDS
ONNLLLKPLLPDT
LPDTEYKVTVTPI
SVSAPGKTLPSSG
PPSSPVKGYRIVY
GYRIVYKPVSVPG
GMDYNVKIFASQA
ALTGMVKTLFLGV
VTNLQAKHVEMTS
SLODRQKQESTVG
QPDSEYKISVYTK
KISVYTKLQEIEG
SVSIMEKTQSLPT
PTIPPAKEVCKAA
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Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
Q05707
P23805
P23805
P23805
P23805
P23805
P23805
P23805
P23805
P23805
P23805
P23805
P23805
Q9Y383

1027
1030
1050
1064
1086
1091
1093
1101
1106
1111
1114
1117
1136
1152
1183
1199
1200
1222
1231
1241
1266
1311
1326
1351
1359
1370
1376
1381
1399
1431
1558
29
122
222
243
244
257
260
266
279
303
355
363
29

PAKEVCKAAKADL
EVCKAAKADLVEM
GDENFNKIISFLY
TVGALNKIGTDGT
DPRTEFKLNAYKT
FKLNAYKTKETLL
LNAYKTKETLLDA
TLLDAIKHISYKG
IKHISYKGGNTKT
YKGGNTKTGKAIK
GNTKTGKAIKYVR
KTGKAIKYVRDTL
TRRGIPKVIVVIT
SQDDVNKISREMQ
LVSIGSKPSARHV
DDFDAFKKIEDEL
DFDAFKKIEDELT
TCPVVHKDGIDLA
IDLAGFKMMEMFG
MFGLVEKDFSSVE
PCYQLHKDALVSQ
LWEILNKNSDPLV
ILDNGGKTLTYFN
EGPEIRKIFYGSF
FYGSFHKLHIVVS
VSETLVKVVIDCK
KVVIDCKQVGEKA
CKQVGEKAMNASA
GVEVLGKMVRSRG
SWANTDKCCELPG
QRGLPGKDGSSGP
MTTFSQKILANAC
REGPSGKQGSMGP
AEVNALKQRVTIL
NAFSQYKKAVLEFP
AFSQYKKAVLFPD
GQAVGEKIFKTAG
VGEKIFKTAGAVK
KTAGAVKSYSDAE
QLCREAKGQLASP
MVRAQEKNAYLSM
EIFPDGKWNDVPC
NDVPCSKQLLVIC
TTROQRIKFSDDRV
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Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
Q9Y383
P30943
P30943
P30943
P30943
P30943
P30943
Q00433
Q00433
Q00433
Q00433
Q00433
Q00433
P01170
P01170
P01170
P26368

37
61
76
105
106
122
135
139
154
161
165
166
186
213
224
229
235
238
245
257
289
295
299
332
337
365
367
368
44
61
67
71
78
83
82
93
98
108
109
118
61
111
115
20

SDDRVCKSHLLNC
DLGECLKVHDLAL
DYEIASKEQDFFF
RRTEVAKKRLAET
RTEVAKKRLAETQ
SAEVAAKAERVHE
LNEEIGKLLAKVE
IGKLLAKVEQLGA
NVEESQKVMDEVE
VMDEVEKARAKKR
VEKARAKKREAEE
EKARAKKREAEEV
SSFQQOQKLRVCEV
ADHFGGKLHLGFTI
FIETREKLEELKR
EKLEELKRVVAEK
KRVVAEKQEKRNQ
VAEKQEKRNQERL
RNQERLKRREERE
EREEREKLRRSRS
SMSRERKRRTRSK
KRRTRSKSREKRH
RSKSREKRHRHRS
RSRERSKRRSSKE
SKRRSSKERFRDQ
PRDRDRKDKKRSY
DRDRKDKKRSYES
RDRKDKKRSYESA
AMDKSAKAPVITI
GCSRAPKEYTGAK
KEYTGAKAGGKDD
GAKAGGKDDEMMV
DDEMMVKAQSVKT
VKAQSVKIEVSTG
KESTGGKAGGQDD
DDEMMVKVASTKV
VKVASTKVTVSES
SESDAAKKLQEFT
ESDAAKKLQEFIT
EFITFEKGIDGPF
LSQEWSKRAVEEL
LPPRERKAGCKNF
ERKAGCKNFYWKG
NKQERDKENRHRK
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P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P26368
P02745
P02745
P02745
P02745
P02745
P02745
P02745
P02747
P02747
P02747
P02747
P02747
P02747
P02747
P02747
P02747
P02747
pP04142
pP04142

26
38
63
70
84
85
86
87
90
108
195
225
260
286
292
300
328
329
340
408
413
431
444
453
462
32
81
110
195
219
222
223
14
47
72
86
115
117
157
161
188
198

29

KENRHRKRSHSRS
SRSRDRKRRSRSR
DRRRRSKPLTRGA
PLTRGAKEEHGGL
RSPRHEKKKKVRK
SPRHEKKKKVRKY
PRHEKKKKVRKYW
RHEKKKKVRKYWD
KKKKVRKYWDVPP
ITPMQYKAMQAAG
VQINQDKNFAFLE
FOGQSLKIRRPHD
VPDSAHKLFIGGL
TSFGPLKAFNLVK
KAFNLVKDSATGL
SATGLSKGYAFCE
GMQLGDKKLLVQR
MQOLGDKKLLVQRA
RASVGAKNATLVS
VRDECSKYGLVKS
SKYGLVKSIEIPR
EVPGCGKIFVEFT
SVFDCQKAMQGLT
QGLTGRKFANRVV
NRVVVTKYCDPDS
CRAPDGKKGEAGR
PSGNPGKVGYPGP
GSPGNIKDQPRPA
FCDTTNKGLFQVV
DOQVWVEKDPKKGH
WVEKDPKKGHIYQ
VEKDPKKGHIYQG
LPHLGLKLLLLLL
LPGAPGKDGYDGL
PGIRGPKGQKGEP
LPGHPGKNGPMGP
GEEGRYKQKFQSV
EGRYKQKFQSVET
YDTSTGKFTCKVP
TGKFTCKVPGLYY
LYRSGVKVVTFCG
FCGHTSKTNQVNS
@@MNFAKILSFVF
APEPRWKIFKKIE
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pP04142
pP04142
pP04142
P04142
P83414
P83414
P02453
P02453
P02453
P02453
P02453
P02453
P02453
P02453
P02453
P02453
P02452
P02452
P02452
P02452
P02452
P02454
P02454
P02454
P02454
P02454
P02454
P02454
P02454
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461

32
33
36
59

54
79
85
170
429
504
750
861
1107
1309
67
79
170
1316
1319
45
67
77
583
824
892
896
1374

108
161
229
251
275
461
503
923
932
982
1212
1228
1239
1256

PRWKIFKKIEKMG
RWKIFKKIEKMGR
IFKKIEKMGRNIR
EVLGSAKAIGK@@
@KWKVFKKIEKVG
KWKVFKKIEKVGR
HDRDVWKPVPCQTI
VICDELKDCPNAK
KDCPNAKVPTDEC
SYGYDEKSTGISV
SGPPGPKGNSGEP
DGVAGPKGPAGER
RGDAGPKGADGAP
VGAPGPKGARGSA
QGDRGIKGHRGFS
QPSVAQKNWYISK
CVCDNGKVLCDDV
VICDETKNCPGAE
SYGYDEKSTGGIS
KNWYISKNPKDKR
YTISKNPKDKRHVW
PNGETWKPDVCLI
CDGVLCKEDLDCP
DCPNPQKREGECC
TAGEPGKAGERGV
PGDTGVKGDAGPP
PPGPVGKEGGKGP
VGKEGGKGPRGET
QOTGNLKKSLLLQ
MMSFVQKGSWLLL
QGPQGPKGDPGPP
YDSYDVKSGVAVG
PSGPAGKDGESGR
PGPPGIKGPAGIP
DGRNGEKGETGAP
PGVPGAKGEDGKD
NGIPGEKGPAGER
PGVSGPKGDAGQP
AGQPGEKGSPGAQ
VKGESGKPGANGL
AGIGGEKAGGFAP
DEPMDFKINTDET
EIMTSLKSVNGQI
SPDGSRKNPARNC
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P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P02461
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908

1266
1273
1286
1313
1323
1324
1387
1388
1391
1401
1407
1419
1426
1435

44

57

69

79

88

107
109
110
146
164
174
175
184
185
186
189
288
294
295
301
329
452
455
535
582
605
687
749
767

RNCRDLKFCHPEL
FCHPELKSGEYWV
DPNQGCKLDAIKV
PLNVPRKHWWTDS
TDSSAEKKHVWEG
DSSAEKKHVWEFGE
QASGNVKKALKLM
ASGNVKKALKLMG
NVKKALKLMGSNE
SNEGEFKAEGNSK
KAEGNSKFTYTVL
LEDGCTKHTGEWS
HTGEWSKTVFEYR
FEYRTRKAVRLPT
DVHTRWKARSALR
QPADLLKVLDFHN
LPDGITKTTGFCA
ATRRSSKGPDVAY
VAYRVTKDAQLSA
QLSAPTKQLYPAS
SILTTVKAKKGSQ
LTTVKAKKGSQAF
TTVKAKKGSQAFL
YEDHTGKPGPEDY
INLSDGKWHRIAL
IALSVHKKNVTLT
ALSVHKKNVTLIL
TLILDCKKKTTKF
LILDCKKKTTKFL
ILDCKKKTTKFLD
CKKKTTKFLDRSD
DPEDLGKEPTPSK
KEPTPSKKPVEAA
EPTPSKKPVEAAK
KPVEAAKETTEVP
TSEGAGKEEDVGI
GGPRGEKGQKGEP
RGEKGQKGEPATII
GGDAGSKGPMVSA
PGSGGLKGEPGDV
PPGPAGKPGRRGR
RGLLGPKGPPGPP
EKGPLGKPGLPGM
PPGHPGKEGPPGE
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P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908
P20908

825

866

905

929

933

963

989

1034
1038
1049
1074
1119
1125
1158
1167
1170
1173
1212
1239
1305
1311
1335
1365
1407
1410
1421
1433
1473
1479
1482
1500
1515
1542
1545
1554
1619
1626
1640
1668
1685
1686
1697
1708
1711

KGDMGIKGDRGET
PPGEKGKLGVPGL
GRGTPGKPGPRGQ
PRGITGKPGPKGN
TGKPGPKGNSGGD
TGFPGPKGPPGPP
ETGFQGKTGPPGP
LPGLAGKEGTKGD
AGKEGTKGDPGPA
PAGLPGKDGPPGL
VGALGLKGNEGPP
PGPAGEKGAPGEK
KGAPGEKGPQGPA
PGEDGDKGEIGEP
IGEPGQKGSKGDK
PGOQKGSKGDKGEQ
KGSKGDKGEQGPP
QGLFGQKGDEGPR
PGPPGEKGETGDV
GGPPGPKGERGEK
KGERGEKGESGPS
PGDDGPKGSPGPV
DGPPGDKGDDGEP
EGRQGEKGAKGEA
QGEKGAKGEAGLE
LEGPPGKTGPIGP
PQGAPGKPGPDGL
PGLPGLKGDSGPK
KGDSGPKGEKGHP
SGPKGEKGHPGLT
PGEQGEKGDRGLP
QGSSGPKGEQGIT
PGPPGPKGAKGSS
PGPKGAKGSSGPT
SGPTGPKGEAGHP
GSLNSLKLEIEQM
LETEQMKRPLGTQ
NPARTCKDLQLCH
CSRDSFKVYCNFET
TCVFPDKKSEGAR
CVFPDKKSEGART
RITSWPKENPGSW
SWEFSEFKRGKLLS
SEFKRGKLLSYVD
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P20908
P20908
P20908
P20908
P20908
P20908
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111

1762
1792
1793
1797
1806
1826
33
67
99
120
132
155
166
186
233
271
302
310
370
414
430
443
470
505
514
516
551
560
573
585
637
652
699
783
835
861
869
885
896
904
907
909
912
930

ATGSYDKALRFLG
VDGCATKKGYQKT
DGCATKKGYQKTV
TKKGYQKTVLEID
LEIDTPKVEQVPI
FGEASQKFGFEVG
QOQADVKNGAAAD
FLYDVVKSLAVGE
LNTYRTKQEVLSH
GTNQTGKGLEYIM
MQOSHLTKAAGSRA
LTDGHSKDGLALP
LPSAELKSADVNV
ADEGALKEIASEP
GDTETLKDITAQD
LVNLLEKLPIGTQ
LDTYSTKAQVLGA
QVLGAVKALGFAG
YGVVALKQASVFS
FGDLQEKLLPYIV
QRHIVLKPPTIVT
QVIEVNKRDIVFL
IRDFIAKVIQRLE
FNTHPTKREVITA
VITAVRKMKPLDG
TAVRKMKPLDGSA
AAEGIPKLLVLIT
VLITGGKSLDEIS
QPAQELKRSSIMA
AFAIGNKGADQAE
PEVHSNKRDITFL
GSANVGKTNFPYV
LNTYQTKSDILGH
GASQANKAELEQTI
LAQPESKRDILFL
VRDFLYKIIDELN
IDELNVKPEGTRI
QYSDDVKVESRFED
FDEHQSKPEILNL
ETLNLVKRMKIKT
NLVKRMKIKTGKA
VKRMKIKTGKALN
MKIKTGKALNLGY
QRYIFVKSAGSRI
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P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111

964

976

1001
1014
1028
1048
1088
1156
1231
1281
1292
1305
1325
1347
1360
1380
1403
1418
1472
1491
1518
1530
1551
1635
1636
1637
1694
1699
1708
1712
1720
1754
1772
1788
1833
1856
1861
1913
1931
1936
1946
2027
2035
2052

GPASNLKQSGVVP
PFIFQAKNADPAE
AAESLPKIGDLHP
QIVNLLKSVHNGA
APVSGEKDVVFLL
SGFPLLKEFVQRV
LNSYMNKODVVNA
NPSVVVKRGGAVP
SPGVGGKRDVVFL
QFSDDPKVEFLLN
LNAHSSKDEVQNA
VORLRPKGGRQIN
VSRNIFKRPLGSR
VLISSGKSDDEVD
DPAVELKQFGVAP
DQEELVKISLSPE
LPSLEQKLLTPIT
TSEQIQKLLASTR
LNIGPSKVRVGVV
FPEFYLKTYRSQA
SPLNTGKALEFVA
ARNLFVKSAGSRI
VLVLGGKSQDDVS
PPSRPEKKKADIV
PSRPEKKKADIVF
SRPEKKKADIVFL
TDEFFLKDFSTKR
LKDFSTKRQIIDA
ITDAINKVVYKGG
INKVVYKGGRHAN
GRHANTKVGLEHL
FVITGGKSVEDAQ
LTQRGVKVFAVGV
DSEEVGKIASNSA
GVTDAAKACNLDV
NVFVAQKGFESKV
QKGFESKVDAILN
QPEMLEKFRNMRS
LTEDTLKVYLNKF
LKVYLNKFRQSSP
SSPDSVKVVIHFEFT
LDNIAEKACCGVP
CCGVPCKCSGQRG
IGSIGPKGIPGED
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P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111

2094
2121
2130
2139
2170
2196
2272
2281
2309
2310
2355
2367
2384
2386
2464
2466
2472
2474
2483
2500
2510
2532
2639
2640
2656
2684
2695
2697
2737
2763
2765
2777
2781
2796
2800
2834
2846
2850
2854
2875
2888
2895
2906
2911

PGQORGVKGSRGFP
DGEDGDKGLPGSS
PGSSGEKGNPGRR
PGRRGDKGPRGEK
SQERGPKGETGDL
GPGETGKNGGFGR
TGPLGRKGEPGEP
PGEPGPKGGIGNR
SEGRRGKKGERGF
EGRRGKKGERGFP
PGIVGQKGDPGYP
PGPAGPKGNRGDS
ALTQSIKDKCPCC
IQSIKDKCPCCYG
IRFADSKRKSVLL
FADSKRKSVLLDK
KSVLLDKIKNLQV
VLLDKIKNLQVAL
QVALTSKQQSLET
VARNTFKRVRNGF
NGFLMRKVAVFFS
LREAVLKLSDAGI
FOQFNEMKKYTIAYL
QFNEMKKYIAYLV
DMSPDPKASQHFA
ASMPPVKVEFSLT
LTDYGSKEKLVDF
DYGSKEKLVDFLS
PNPRDLKIVVLML
RVILQAKCKGYFF
ILQAKCKGYFFVV
VLGIGRKVNIKEV
GRKVNIKEVYTFA
PNDVFFKLVDKST
FFKLVDKSTELNE
LSPDIRKQCDWEQ
QGDQPTKNLVKFEG
PTKNLVKFGHKQV
LVKFGHKQVNVPN
NPVTTTKPVTTTK
PVTTTTKPVTTTT
PVTTTTKPVTIIN
INQPSVKPAAAKP
VKPAAAKPAPAKP
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P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
P12111
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388

2916
2921
2926
2937
2943
2948
2961
2966
2976
2981
2986
2990
3006
3035
3077
3078
3113
3116
3127
3135
3151
3156
3160
3168
113

142

151

164

169

176

184

263

459

727

1253
1256
1295
1325
1346
1367
1399
1402
1443
1444

AKPAPAKPVAAKP
AKPVAAKPVATKM
AKPVATKMATVRP
RPPVAVKPATAAK
KPATAAKPVAAKP
AKPVAAKPAAVRP
PAAAAAKPVATKP
AKPVATKPEVPRP
PRPQAAKPAATKP
AKPAATKPATTKP
TKPATTKPMVKMS
TTKPMVKMSREVQ
ITENSAKLHWERA
DQSLVLKQONLTVT
HGSFSTKKSQPPP
GSFSTKKSQPPPP
TETDICKLPKDEG
DICKLPKDEGTCR
CRDFILKWYYDPN
YYDPNTKSCARFW
CGGNENKFGSQKE
NKFGSQKECEKVC
SQKECEKVCAPVL
CAPVLAKPGVISV
IRELSYKGGNTRT
ARPGVPKVCILIT
ILITDGKSQDLVD
TAAQRLKGQGVKL
LKGQGVKLFAVGI
LFAVGIKNADPEE
ADPEELKRVASQP
GPVTGYKVQYTPL
GLEPPQKVVLPSD
SAHGPEKSQLVSG
CPVYCPKGQKGEP
YCPKGQKGEPGEM
PGSATAKGERGFP
PGAPGLKGSPGLP
RGPRGPKGEPGAP
PGLPGRKGDPGPS
LPGTAMKGDKGDR
TAMKGDKGDRGER
PVGPPGKKGEKGD
VGPPGKKGEKGDS
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Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388

1447
1479
1494
1518
1533
1553
1556
1588
1615
1639
1653
1672
1693
1718
1733
1769
1786
1801
1831
1837
1843
1856
1859
1874
1912
1921
1952
1981
1992
2005
2038
2066
2093
2113
2116
2128
2137
2166
2206
2255
2267
2289
2309
2312

PGKKGEKGDSEDG
PGAIGPKGDRGFP
LGEAGEKGERGPP
AGRPGAKGPEGPP
TGRQGEKGEPGRP
PAVAGPKGEKGDV
AGPKGEKGDVGPA
PGDPGPKGDPGDR
SGPPGEKGDPGRP
DGEVGEKGDEGPP
DPGLPGKAGERGL
RGPVGEKGDQGDP
PGSSGPKGDRGEP
GPGAREKGEPGDR
EGPRGPKGDPGLP
RGPAGEKGDRGPP
RSGLDGKPGAAGP
PNGAAGKAGDPGR
PPGLPGKPGEDGK
KPGEDGKPGLNGK
KPGLNGKNGEPGD
PGEDGRKGEKGDS
DGRKGEKGDSGAS
EGRDGPKGERGAP
PGGTGPKGDRGET
RGETGSKGEQGLP
LETAGIKASALRE
ERRRGPKGDSGEQ
EQGPPGKEGPIGF
PGERGLKGDRGDP
LAGEPGKPGIPGL
RGERGEKGERGEQ
PGPPGPKVSVDEP
QGPPGLKGAKGEP
PGLKGAKGEPGSN
NGDQGPKGDRGVP
RGVPGIKGDRGEP
MAGPEGKPGLQGP
QGPSGLKGEPGET
QVGETGKPGAPGR
RDGASGKDGDRGS
PGPVGPKGEPGPT
VGLPGAKGEKGAP
PGAKGEKGAPGGL
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Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
Q02388
P19999
P19999
P19999
P19999
P19999
P19999
P19999
P19999
P19999
P19999
P19999
P19999
P19999
P19999
P19999
P19999
P19999

2329
2341
2359
2365
2368
2388
2457
2460
2507
2516
2519
2535
2550
2562
2565
2571
2603
2613
2640
2643
2658
2675
2682
2694
2700
2742
2780
28
63
79
82
94
106
108
114
122
123
126
127
140
142
162
169
199

VGEPGAKGDRGLP
PGPRGEKGEAGRA
PGEDGQKGAPGPK
KGAPGPKGFKGDP
PGPKGFKGDPGVG
PGPPGVKGDLGLP
PGASGLKGDKGDP
SGLKGDKGDPGVG
RGERGEKGDVGSA
VGSAGLKGDKGDS
AGLKGDKGDSAVI
PGPRGAKGDMGER
RGLDGDKGPRGDN
NGDPGDKGSKGEP
PGDKGSKGEPGDK
KGEPGDKGSAGLP
DPGSPGKDGVPGI
PGIRGEKGDVGFM
CGLDGEKGDKGEA
DGEKGDKGEAGPP
PGLAGHKGEMGEP
QSGAPGKEGLIGP
EGLIGPKGDRGFD
DGQPGPKGDQGEK
KGDQGEKGERGTP
EGLOGQKGERGPP
AGPRGEKGEAALT
TCEETLKTCSVIA
LOGPPGKLGPPGS
PGSQGPKGQKGDR
QGPKGQKGDRGDS
SRATEVKLANMEA
AEINTLKSKLELT
INTLKSKLELTNK
KLELTNKLHAFSM
HAFSMGKKSGKKF
AFSMGKKSGKKFF
MGKKSGKKFEFVTN
GKKSGKKFFVTNH
ERMPFSKVKALCS
MPFSKVKALCSEL
RNAEENKAIQEVA
AIQEVAKTSAFLG
LTYSNWKKDEPND
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P19999
P35248
P35248
P35248
P35248
P35248
P35248
P35248
P35248
P35248
P35248
P35248
P35248
P35248
P35248
P35248
P35248
Q9SE35
Q9SE35
Q9SE35
Q9SE35
Q9SE35
Q9SE35
Q9SE35
Q9SE35
Q9SE35
Q9SE35
018495
018495

200
23

118
124
133
137
143
158
203
215
236
248
262
277
308
322
362
36

110
111
121
122
132
133
177
203
204
51

67

TYSNWKKDEPNDH
DLGAEMKTLSQRS
ISGPAGKEGPSGK
KEGPSGKQGNIGP
NIGPQGKPGPKGE
QGKPGPKGEAGPK
KGEAGPKGEVGAP
QGSAGAKGPAGPK
RGPPGLKGDRGAP
PGDRGIKGESGLP
MEALNGKLQRLEA
AAFSRYKKAALFP
GQSVGDKIFRAAN
EPFEDAKEMCRQA
LVTAHSKAAFLSM
DVGTEGKFTYPTG
NGOWNDKACGEQR
LSTEDSKSAQLIS
LRILSSKKSGSYY
RILSSKKSGSYYS
YYSYGTKKSGSYS
YSYGTKKSGSYSG
YSGYSTKKSASRR
SGYSTKKSASRRI
SGSKGSKRRILSS
RRNLSSKKSGSYS
RNLSSKKSGSYSG
AAWQIGKHALGDM
EFQDFMKEVEQAR




