
Supplementary Information 

Supplementary Information S1. The positive dataset  and negative dataset 

contain 636 hydroxyproline peptide fragments and 2699 non-hydroxyproline peptide 

fragments, respectively. None of the sequences included has  80% pairwise sequence 

identity with any other in a same subset. See the text of the paper for further explanation. 

Positive dataset 

UniProt ID Site Sequence 
P08427 
P02457 
P02457 
Q93WP8 
Q7M1I4 
Q15848 
P02457 
P02457 
Q9BPB2 
Q05707 
P05997 
P30754 
P30754 
P84698 
Q24940 
P02457 
P01523 
P30754 
B4YSU8 
P58782 
P23805 
P02820 
P0C8S5 
P02457 
P85154 
P50982 
P30754 
P81755 
P02457 
P0C1X1 
Q9LYF6 
Q9ZT16 
Q24940 
Q25460 
P15502 
Q05707 
P30754 
P02457 
P30754 
Q7XAD0 
P01522 
P0C1X1 
P0CG45 
P01522 
Q16665 
P02457 
P30754 
P56633 

63 
848 
245 
151 
8 
76 
464 
572 
54 
1520 
919 
429 
416 
21 
196 
332 
57 
285 
51 
13 
96 
60 
28 
692 
503 
46 
984 
63 
197 
70 
29 
34 
109 
89 
360 
1735 
381 
962 
966 
55 
55 
69 
15 
66 
564 
998 
603 
49 

PGPMGPPGGMPGL 
AGZVGAPGPKGAR 
QGARGLPGTAGLP 
RKPLSPPSPKPAD 
HYSYSSPPPPPVV 
DPGLIGPKGDIGE 
RGARGEPGPAGLP 
AGVMGFPGPKGAA 
CPDYTDPCSHAHE 
QGMPGMPGEKGEK 
SAGRVGPPGPAGA 
PGKNGAPGEPGAH 
LQGRAGPPGARGE 
ECCKGYPCVNKAC 
ETESSYPYTAVEG 
TGPAGPPGFPGAA 
RDCCTPPKKCKDR 
KGSSGPPGDVGAP 
GDSCNEPAGELCC 
PNAACHPCGCKVG 
NGFVGEPGPKGDT 
DHWLGAPAPYPDP 
LPPNLRPKFKE@@ 
RGANGAPGNDGAK 
PGEFGLPGPAGPR 
LTARRDPCCYHPT 
RGSQGPPGKDGQP 
WCCTAAPLTGR@@ 
QGPPGEPGEPGAS 
CTYSCPPKRKPGR 
QSEAPAPSPTSGS 
PTATPPPATPPPV 
ANNRAVPDKIDWR 
PTYKPKPSYPPTY 
VPGAGIPGAAVPG 
PGPPGSPGPRGPP 
PGSDGRPGKDGRP 
RGERGFPGLPGPS 
SGPPGAPGPRGAR 
RTPYKTPPPPTSS 
PGSSCSPTSYNCC 
MCTYSCPPKRKPG 
KKHCPAPACKYKP 
CCRSCNPYTKRCY 
DLEMLAPYIPMDD 
PGLAGPPGEAGRE 
RGENGLPGPSGLA 
STRCRIPNQKCFQ 
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P0C1W5 
P15502 
P0C2W8 
Q05707 
P30754 
P0CG45 
P02745 
P85065 
P85009 
P82439 
P30754 
P30754 
P0C349 
P23805 
P0CH20 
Q05707 
Q7XAD0 
Q93WP8 
P85154 
Q6PSU2 
P07550 
Q05707 
P02457 
Q05707 
P02457 
P02457 
Q05707 
P15502 
Q7M1I4 
P0C1N5 
Q05707 
P02457 
Q4ZJN1 
P08252 
P08427 
C3VVN6 
P29602 
P58925 
Q9M0S4 
P58913 
P30754 
P02745 
P58923 
P01523 
P02457 
P30754 
Q02388 
P29602 
P60245 
P86289 
P00877 
P29602 
P30754 
P02457 
P30754 
P02747 
Q4ZJN1 
Q93WP8 
Q7Z096 

70 
427 
323 
1704 
339 
21 
73 
14 
6 
6 
816 
128 
18 
171 
5 
1662 
82 
49 
902 
67 
395 
1580 
497 
1756 
971 
1178 
1656 
190 
20 
55 
1538 
704 
64 
69 
57 
55 
133 
67 
32 
57 
708 
39 
10 
67 
440 
216 
2167 
116 
14 
60 
104 
117 
711 
746 
375 
99 
58 
50 
65 

LNRVCGPMCCPAS 
PGVGGVPGVGGVP 
TGLPGPPGERGGP 
KGEKGNPGVGTQG 
SGAMGIPGEKGPS 
PACKYKPCCKS@@ 
KGDQGEPGPSGNP 
TPGCTSPGGGSNC 
@GCCSDPRCKHQC 
@NYQYSPPPPPKK 
KGDGGPPGPSGDR 
GPGPAGPSGPIGP 
SSRECRPQHCC@@ 
PGETGAPGRAGVT 
@@YGNFPTCSETG 
PGEPGRPGSPGAP 
VLPPPSPKTDPII 
PSPASSPPSKEVS 
HGNRGEPGPAGSV 
GRDPYSPSQDPYS 
GHQGTVPSDNIDS 
PGTPGVPGITGSM 
AGPKGPPGERGSP 
QGPSGQPGYCDPS 
PGPSGEPGKQGPS 
PGPPGPPGPPSGG 
RTVQGPPGEPGRP 
GAFAGIPGVGPFG 
VSSPPPPYYYYSP 
AVRDCCPLPACPF 
PGPQGIPGGVGSP 
KGDAGAPGAPGNE 
PGHPGGPGKDGIR 
CPGGPTPTPPTPP 
KGDPGPPGPMGPP 
ECQVDTPGSSWGK 
PPPVMPPPSPS@@ 
RSRQCKPHRCCGR 
PAPTRSPLPSPAQ 
KEACYAPGTFCGI 
QGEIGLPGSPGQP 
KGEAGRPGRRGRP 
GRDSRCPPVCCMG 
KDRQCKPQRCCAG 
TGAKGEPGPAGVQ 
AGENGHPGMPGMD 
AGPEGKPGLQGPR 
ATVSMPPPSSSPP 
GSCRPFPGCYNAL 
PGPAGAPGDKGEA 
IAYVAYPIDLFEE 
TVSMPPPSSSPPS 
IGLPGSPGQPGLP 
KGADGAPGKDGLR 
AGLPGNPGSDGRP 
PGMPGVPGPMGIP 
KGDAGEPGHPGGP 
SPASSPPSKEVSN 
LGGICKPSTSWIG 
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P30754 
Q9ZT16 
P0C1W5 
P02457 
Q15848 
P30754 
P02457 
P82439 
P30754 
P30754 
P02457 
P0C8V5 
P86289 
P02457 
P30754 
Q9SJY7 
B2KPN7 
Q05707 
P82439 
Q25460 
Q0VKG8 
P30754 
P30754 
P86289 
Q7XAD0 
P29602 
Q7M1I4 
Q7M1I4 
P19999 
Q25460 
P85154 
P30754 
P86289 
P30754 
P02747 
Q9ZT16 
O82337 
D2Y171 
Q93WP8 
Q9M0S4 
Q93WP8 
P86289 
P08252 
P55963 
P0CG45 
Q9ZT16 
P86290 
P80762 
P12108 
P0C2W8 
P30754 
P12111 
P29602 
P12111 
P02457 
P02457 
P30754 
P0CH13 
P85153 

536 
24 
55 
524 
91 
291 
659 
8 
39 
1013 
581 
65 
39 
986 
366 
24 
64 
1497 
7 
437 
56 
894 
306 
84 
63 
115 
17 
19 
67 
867 
806 
945 
107 
162 
93 
28 
31 
62 
150 
24 
153 
6 
74 
7 
13 
32 
6 
8 
158 
869 
432 
2319 
127 
2206 
179 
428 
423 
14 
420 

ATGPAGPTGSPGV 
SALAQAPAPTPTA 
DCQVSTPGSKWGR 
PGEAGLPGAKGLT 
VPGAEGPRGFPGI 
PGDVGAPGHAGEA 
PGNAGAPGPAGAR 
YQYSPPPPPKKKY 
QGLRGEPGDSGPM 
RSGPPGPPGPPGP 
KGAAGEPGKPGER 
TFCGIKPGLCCSA 
KGVQGPPGPQGPR 
SGERGPPGPMGPP 
QGNQGTPGIAGLP 
SCLAQAPAPAPTT 
YHAHPKPNSFWTL 
RGEIGLPGPQGPP 
NYQYSPPPPPKKK 
AKPSYPPSYKAKP 
ERRDRPPSWIPK@ 
PGAAGPPGDRGER 
RGSPGSPGPAGSP 
RGSAGPPGATGFP 
PPTSSSPTHQEIV 
NATVSMPPPSSSP 
PPVVSSPPPPYYY 
VVSSPPPPYYYYS 
PGKLGPPGSVGAP 
AKTSYPPAYKPTN 
RGERGLPGVAGAV 
KGWTGLPGLQGLQ 
AGPAGPPGPAGAR 
DGLAGPPGPPGPI 
NGPMGPPGMPGVP 
QAPAPTPTATPPP 
GAQSLAPAPAPTS 
EGPGRDPAPCCQH 
NRKPLSPPSPKPA 
SAIAQAPGPAPTR 
PLSPPSPKPADGQ 
@GATGAPGIAGAP 
TPTPPTPPGGGDL 
GCCGSYPNAACHP 
PPKKHCPAPACKY 
PTPTATPPPATPP 
@GSNGEPGSAGPP 
MYLPPVPPPPVVP 
PGKPGPPGHIQGV 
PGRDGSPGPKGDR 
NGAPGEPGAHGEQ 
RGFPGYPGPKGNP 
PPSSVMPPPVMPP 
FGRRGPPGAKGNK 
AGPRGLPGPPGAP 
SGEPGAPGNKGDT 
PGARGEPGKNGAP 
NCDVFRPYRCCSG 
PGANGNPGPAGPP 
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B2CS62 
Q05707 
P02457 
Q4ZJN1 
P30754 
Q9SJY7 
P02457 
P02457 
Q3Y5Z3 
Q9LVC0 
P30754 
Q9C5S0 
P58916 
P02457 
P15502 
P02457 
P14618 
Q02388 
P86289 
D2Y171 
Q7M1I4 
Q9M0S4 
P85154 
P30754 
A1X158 
P02457 
P30754 
P02457 
P02821 
Q05707 
P0C8V5 
Q9SJY7 
P30754 
P30754 
P02467 
Q05707 
P02457 
P08427 
Q9LJD9 
P01042 
P85886 
Q05707 
P30754 
P85154 
Q05707 
P02457 
Q05707 
Q7M1I4 
Q9ZT16 
P84900 
P30754 
P23805 
Q05707 
Q7Z096 
P30754 
P02457 
P12111 
Q9C5S0 
P58923 

8 
1677 
1040 
31 
648 
26 
593 
194 
39 
36 
93 
26 
7 
1109 
347 
1013 
403 
2664 
30 
50 
18 
36 
176 
123 
73 
992 
54 
776 
9 
1470 
57 
35 
645 
243 
439 
1659 
323 
30 
36 
383 
55 
1532 
714 
497 
1665 
737 
1726 
12 
38 
54 
417 
195 
1574 
38 
888 
335 
2239 
33 
11 

RVENKCPHTVCCD 
QGPPGTPGFPGNA 
PGAPGAPGAPGPV 
QGHSGIPGNPGHN 
QGQPGPPGDAGPA 
LAQAPAPAPTTVT 
RGAPGPPGAVGAA 
QGFQGPPGEPGEP 
GWMAGIPGHPGHN 
DAPAPSPTSDASS 
GGMPGMPGPKGHR 
GQAPTSPPTATPA 
CKGKGAPCTRLMY 
SGLQGPPGPPGAP 
VPGVGVPGAGIPV 
PGAEGAPGRDGAA 
ELRRLAPITSDPT 
KGEMGEPGVPGQS 
QGPSGAPGPKGVQ 
DAADVKPVARTNE 
PVVSSPPPPYYYY 
RSPLPSPAQPPRT 
IGSAGPPGFPGAP 
QGPDGGPGPAGPS 
TAWKAPPPAWTAW 
PGPMGPPGLAGPP 
IGKRGPPGPAGIA 
KGEAGPPGPAGPT 
APGLGAPAPYPDP 
AGPPGGPGLRGPK 
RDECFSPGTFCGI 
TTVTPPPTALPPV 
QGIQGQPGPPGDA 
PGPSGFPGPRGMP 
NGDAGRPGEPGLM 
QGPPGEPGRPGSP 
PGAAGPPGPTGPA 
DVCAGSPGIPGAP 
EAPAPSPTSDAAM 
SLMKRPPGFSPFR 
RTCCSRPTCRMEY 
KGDTGLPGPQGIP 
PGSPGQPGLPGPS 
PGERGIPGEFGLP 
PGRPGSPGAPGEQ 
KGDRGDPGPKGAD 
PSGESRPGSPGPP 
SSPPPPPVVSSPP 
PPPATPPPVATPP 
ESPDRPPGFSPFR 
QGRAGPPGARGEP 
SGARGPPGLKGDR 
PGPIGIPGTPGVP 
RVKNRGPSFCKAD 
MGQRGLPGAAGPP 
AGPPGFPGAAGAK 
AGPAGPPGLIGEQ 
PTATPAPPTPTTP 
RDSRCPPVCCMGL 
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Q05707 
Q941C7 
Q9BPB2 
P0C1X1 
Q9C5S0 
P85020 
P05482 
Q05707 
O82337 
P0C2W8 
P85153 
Q8LG54 
Q05707 
P02745 
Q9ZT16 
P30754 
P15502 
P69746 
Q9UKV8 
P30754 
P80762 
P02457 
P69765 
P85154 
P0C2W8 
A1X158 
P14618 
D2Y168 
Q7XAD0 
P30754 
P58922 
P15502 
P30754 
P01522 
P52285 
P85154 
Q7Z094 
P02457 
Q15848 
P15502 
P0C1X1 
Q05707 
P02457 
P02457 
P19999 
P85153 
P29602 
P0CH16 
Q9LJD9 
P85012 
P05539 
P15502 
P02457 
P02457 
Q25460 
P30754 
P82439 
P30754 
Q7Z094 

1643 
63 
49 
55 
27 
15 
17 
1689 
33 
292 
648 
26 
1747 
85 
37 
237 
286 
5 
700 
276 
10 
536 
49 
479 
764 
72 
408 
57 
120 
723 
61 
415 
915 
49 
143 
410 
29 
788 
71 
116 
74 
1544 
296 
911 
73 
12 
121 
18 
34 
8 
839 
342 
635 
545 
649 
774 
9 
855 
11 

AILNQIPSHSSSI 
KHDPGVPPSATGQ 
QQKRLCPDYTDPC 
NCCGYNPMTICPP 
QAPTSPPTATPAP 
IQLRACPCCPN@@ 
KDRRCKPLKCCA@ 
AGVPGTPGERGLT 
QSLAPAPAPTSDG 
AKGEPGPIGIQGP 
TGLQGLPGPPGTS 
LAQAPAPSPTTTV 
PGHLGVPGPQGPS 
PGKVGYPGPSGPL 
TPPPATPPPVATP 
SGESGLPGPSGFP 
AGVPGVPGAIPGI 
@@CCGVPNAACHP 
LEKDYQPGITFIV 
QGRPGAPGVKGSS 
LPPVPPPPVVPTF 
TGSPGSPGPDGKT 
RCCPGKPCCRIG@ 
PGFQGLPGPSGTA 
PGEVGPPGPPGPA 
WTAWKAPPPAWTA 
APITSDPTEATAV 
SSNKCSPGFPG@@ 
DYVASPPPPKPQD 
PGPSGQPGPSGPA 
LTTCLAPSECCSE 
VGVGGIPGVAGVP 
QGPVGAPGSQGPA 
STRCKSPGSSCSP 
IKNDFTPEEEEQI 
AGARGEPGNIGFP 
LSGICAPSTNWIL 
TGARGAPGDRGEP 
KGEKGDPGLIGPK 
AGLGGVPGVGGLG 
CPPKRKPGRRND@ 
PGGVGSPGRDGSP 
MGPRGLPGERGRP 
AGRPGEPGPAGPP 
PGSVGAPGSQGPK 
VGPIGPPGERGAP 
PPPSSSPPSSVMP 
KSRACKPSYCC@@ 
QTEAPAPSPTSDA 
YCCRRPPCTLIC@ 
AAGRVGPPGSNGN 
VPGAGVPGVGVPG 
PGFQGLPGPAGPP 
DGKTGPPGPAGQD 
AKPSYPPTYKPKI 
RGEDGPPGVSGPT 
QYSPPPPPKKKYY 
PGKDGLPGLAGRP 
CKADEKPCEYHAD 
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Q05707 
P02747 
P02457 
Q05707 
Q16665 
P58928 
P02457 
P02457 
P02457 
P30754 
P30754 
P30754 
Q7Z091 
P0C8V9 
P00057 
P55963 
Q9LVC0 
P82439 
P58804 
P15502 
P08427 
Q7XAD0 
Q9BPB1 
P58782 
Q7XAD0 
Q9SJY7 
P30754 
P02457 
P02457 
P58928 
P86289 
P02457 
P80762 
P30754 
P30754 
Q05707 
Q7XAD0 
P02457 
Q9SJY7 
P23805 
Q25460 
P30754 
Q02388 
P58841 
Q7M1I4 
P84349 
P60513 
P30754 
P30754 
P30754 
Q25460 
P02457 
P0C2W8 
P86289 
Q25460 
P05539 
P0C7W7 
P0C8W0 
Q4ZJN1 

1503 
63 
560 
1517 
402 
22 
383 
671 
926 
621 
647 
174 
8 
55 
79 
20 
34 
10 
21 
580 
36 
58 
58 
21 
119 
28 
72 
1112 
518 
17 
12 
653 
6 
525 
161 
1577 
80 
887 
34 
153 
92 
1014 
2185 
11 
10 
60 
6 
24 
273 
513 
175 
728 
767 
54 
595 
1076 
6 
68 
151 

PGPQGPPGPQGPS 
KGEPGIPAIPGIR 
PGPAGPPGARGQA 
LSIQGMPGMPGEK 
ALTLLAPAAGDTI 
NPGTMCPSCMCTN 
PGADGQPGAKGAT 
RGERGFPGERGVQ 
PGEKGSPGADGPI 
RGDMGSPGERGSP 
IQGQPGPPGDAGP 
IGSTGSPGFPGTP 
CKKDRKPCSYHAD 
AGNYCGPTVMKIC 
YDYLLNPKKYIPG 
CSCKDRPSYCGQ@ 
AVDAPAPSPTSDA 
YSPPPPPKKKYY@ 
FKTCCGPPGDWQC 
GLGAGIPGLGVGV 
PGIPGAPGNHGLP 
YKTPPPPTSSSPT 
WQYCESPTDCCSW 
GCKVGRPPYCDRP 
HDYVASPPPPKPQ 
QAPAPAPTTVTPP 
DGRDGEPGPRGGI 
QGPPGPPGAPGEQ 
PGEAGRPGEAGLP 
TCCGYNPGTMCPS 
PGIAGAPGFPGAR 
PGEQGVPGNAGAP 
@NMYLPPVPPPPV 
VGPRGMPGERGAT 
VDGLAGPPGPPGP 
IGIPGTPGVPGIT 
DSVLPPPSPKTDP 
IGLPGPPGPAGKZ 
PTTVTPPPTALPP 
PGIQGFPGPSGLK 
KPKPSYPPTYKSK 
SGPPGPPGPPGPP 
VGGHGDPGPPGAP 
DCLVCIPCCPN@@ 
SYSSPPPPPVVSS 
YQWLGAPVPYPDP 
@DDCIKPYGFCSL 
RGPPGPPGSPGQQ 
TGEQGRPGAPGVK 
GGERGAPGDRGNV 
SSYKAKPSYPPTY 
RGAAGLPGAKGDR 
VGPPGPPGPAGEK 
TGPIGPPGPAGAP 
PSYKAKPTYPSTY 
LQGLPGPPGPSGD 
@@IIGAPCRRCYH 
CETDTGPCCCKPN 
LGPKGLPGPMGPI 
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P39056 
P19999 
Q05707 
P83184 
P0C8W0 
P84698 
Q05707 
P02457 
P0C2W8 
P85011 
P02457 
P85154 
P12111 
P30754 
P02457 
P56529 
P02457 
P30754 
Q25460 
P02745 
P02457 
P30754 
Q3Y5Z3 
Q93WP8 
Q4ZJN1 
P56529 
P85020 
P30754 
P05539 
P85016 
P30754 
P02457 
Q9LYF6 
Q941C7 
P23805 
P30754 
P02457 
P30754 
P30754 
P69747 
P86289 
P23805 
P23805 
P08252 
P12111 
P02457 
P86290 
P58782 
P30754 
P30754 
P30754 
P02457 
P08427 
P30754 
P30754 
P58843 
P58914 
Q05707 
P56710 

9 
61 
1674 
5 
53 
7 
1680 
278 
290 
6 
362 
284 
2316 
849 
935 
52 
377 
249 
159 
45 
584 
792 
48 
45 
34 
53 
5 
990 
1133 
10 
540 
1007 
31 
64 
111 
503 
1037 
1017 
180 
55 
90 
147 
108 
67 
2100 
215 
12 
22 
717 
207 
815 
503 
67 
551 
150 
5 
7 
1741 
6 

INGQGAPAPYPDP 
RGLQGPPGKLGPP 
PGEQGPPGTPGFP 
@@YAEVPSPAAQA 
EKRGCDPTDGCQT 
DCPTRCPTTCANG 
PGTPGFPGNAGVP 
AGPKGEPGSPGEN 
AGAKGEPGPIGIQ 
@GCCSDPRCRYRC 
QGSRGEPGPPGPA 
SGSKGEPGSAGPQ 
KGERGFPGYPGPK 
PGQEGAPGKDGLP 
DGPIGAPGTPGPQ 
LLERRHPPCCMYG 
AGPAGNPGADGQP 
PGPRGMPGTAGSP 
PKPSYPPSYKTKK 
PGRRGRPGLKGEQ 
AGEPGKPGERGAP 
QGERGMPGMVGLR 
PGHNGTPGRDGRD 
NLPPPSPASSPPS 
SGIPGNPGHNGLP 
LERRHPPCCMYGR 
@@GCCSPWNCIQL 
PGKDGQPGPSGRV 
ETGPAGPPGNPGP 
PPQWCGPDCTSPC 
AGPTGSPGVAGAK 
AGREGAPGAEGAP 
EAPAPSPTSGSSA 
HDPGVPPSATGQR 
RGPPGMPGPAGRE 
ATGPSGPAGPGGE 
AGPPGAPGAPGAP 
PGPPGPPGPPGNS 
PGFPGTPGSKGDR 
RGCCSDPRCNYDH 
PGATGFPGAAGRG 
KGGVGAPGIQGFP 
TGPRGPPGMPGPA 
SQCPGGPTPTPPT 
KGSRGFPGEKGEV 
RGPAGPPGKNGDD 
PGSAGPPGPAGLR 
CKVGRPPYCDRPS 
PGQPGLPGPSGQP 
VGLSGQPGVAGEN 
MKGDGGPPGPSGD 
PGERGSPGAVGPK 
GPPGGMPGLPGRD 
AKGQGGPPGPAGL 
DGKSGLPGLRGVD 
@@DQSCPWCGFTC 
CKPPGSPCRVSSY 
PGPRGPPGHLGVP 
@SKCFSPGTFCGI 
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Q6PSU2 
P30754 
P01523 
P30754 
O82337 
Q7M1I4 
P85154 
P08427 
Q25460 
P0C2W8 
Q4ZJN1 
P85154 
P30754 
P02457 
Q25460 
P30754 
P85016 
P02747 
Q8LG54 
P30754 
Q2I2Q5 
P28880 
Q9U3Z3 
P02457 
Q0VTT8 
P85154 
P08427 
P02747 
P02457 
Q93WP8 
P0C8W0 
P30754 
P02457 
P85017 
P02457 
P85154 
Q8LG54 
P56529 
P0C1X1 
P02457 
P80762 
A6YR20 
P02457 
P05483 
P0C8S5 
P80760 
P02457 
Q15848 
Q05707 
P02457 
P0CG45 
P30754 
P30754 
P0C8V9 
P30754 
P30754 
Q3Y5Z3 
P02457 
Q7Z092 

74 
53 
56 
861 
35 
11 
599 
42 
115 
1001 
76 
731 
177 
182 
866 
228 
5 
54 
28 
327 
58 
55 
53 
185 
52 
824 
33 
81 
719 
43 
93 
1019 
269 
11 
236 
605 
36 
64 
61 
287 
9 
82 
707 
7 
10 
11 
533 
95 
1550 
875 
8 
1020 
773 
67 
303 
663 
86 
317 
11 

SQDPYSPSQDPDR 
PIGKRGPPGPAGI 
RRDCCTPPKKCKD 
PGLAGRPGERGEP 
LAPAPAPTSDGTS 
YSSPPPPPVVSSP 
DGARGAPGAVGAP 
PGNHGLPGRDGRD 
PTYKAKPSYPSSY 
NGLPGPPGPPGPR 
RGEKGEPGADGRV 
TGPPGPPGAAGKE 
TGSPGFPGTPGSK 
RGLPGPPGAPGPQ 
KAKTSYPPAYKPT 
DGANGEPGASGES 
@@GCCPPQWCGPD 
DGYDGLPGPKGEP 
QAPAPSPTTTVTP 
PGSRGLPGMTGAS 
RDECCEPQWCDGA 
CRSSGSPCGVTSI 
WGGCGHPCRHPGK 
PGPPGAPGPQGFQ 
KRFEPVPPGFTPF 
LGIAGPPGARGPP 
AGSPGIPGAPGNH 
KGEPGLPGHPGKN 
PGLEGMPGERGAA 
GANLPPPSPASSP 
CSCSGQPSDCPV@ 
PPGPPGPPGNSDY 
DGAKGQPGPAGPK 
RPICTCPCCIGP@ 
PGQRGPPGPQGAR 
PGAVGAPGPAGAT 
TTVTPPPVATPPP 
GRCRRYPGCSSAS 
PMTICPPCMCTYS 
PGENGAPGQMGPR 
YLPPVPPPPVVPT 
TAAWWCPGTKWD@ 
AGAPGAPGNEGPP 
CKSPGTPCSRGMR 
IYDAKPPFSCAGL 
PPVEKPPVYKPPV 
KGLTGSPGSPGPD 
EGPRGFPGIQGRK 
PGRDGSPGQRGLP 
AGRVGPPGPSGNI 
PPCCTPPKKHCPA 
PGPPGPPGNSDYG 
ERGEDGPPGVSGP 
CCGFCSPFSKICM 
AGKRGSPGSPGPA 
KGDIGFPGERGTR 
ITGIEGPRGFPGT 
RGNDGAPGAAGPP 
CKANGKPCSYHAD 
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P15502 
Q4ZJN1 
P30754 
Q05707 
P30754 
P08252 
P02457 
Q05707 
P80760 
P00877 
P02745 
P30754 
P02457 
Q3Y5Z3 
Q7XAD0 
P0C8S5 
Q05707 
P0CH18 
Q93WP8 
P02747 
P30754 
P24091 
P80774 
P30754 
Q7XAD0 
Q9ZT16 
Q9LVC0 
Q800F1 
P02457 
P0CH18 
Q02388 
P02457 
Q25460 
P02457 
P30754 
P85154 
P30754 
P02457 
P30754 
P29602 
P24091 
Q7M1I4 
P30754 
Q9M0S4 
P30754 
Q4ZJN1 
P02457 
Q7XAD0 
P0CH16 
P02457 
P02457 
P85022 
P02457 
P29602 
Q9ZT16 
Q9C5S0 
P30754 
P30754 
Q7XAD0 

283 
160 
165 
1686 
27 
72 
1148 
1467 
6 
151 
97 
21 
230 
42 
79 
24 
1482 
13 
42 
39 
312 
69 
10 
759 
122 
33 
32 
54 
953 
6 
2667 
302 
118 
713 
164 
728 
561 
647 
783 
132 
67 
9 
533 
28 
500 
175 
251 
51 
8 
200 
281 
11 
365 
129 
26 
31 
1010 
903 
121 

VGGAGVPGVPGAI 
MGPIGKPGPRGEA 
AGPPGPPGPIGST 
PGNAGVPGTPGER 
PGPPGSPGQQGYQ 
GPTPTPPTPPGGG 
DGLNGLPGPIGPP 
LGPAGPPGGPGLR 
@NYDKPPVEKPPV 
VKTFVGPPHGIQV 
LGARGIPGIKGTK 
IGPRGPPGPPGSP 
AGKPGRPGQRGPP 
AGIPGHPGHNGTP 
HDSVLPPPSPKTD 
GGCVLPPNLRPKF 
KGQQGEPGPKGPD 
CAHKGEPCTICCR 
RGANLPPPSPASS 
YGIPGMPGLPGAP 
PGPAGSPGPQGDR 
CPGGPTPPGGGDL 
PPDFANPFIIPQN 
RGSDGEPGRDGTK 
VASPPPPKPQDEQ 
TPTATPPPATPPP 
VAAVDAPAPSPTS 
EAPERPPGFTPFR 
RGVVGLPGQRGER 
@FGSFIPCAHKGE 
MGEPGVPGQSGAP 
PGERGRPGPSGPA 
KAKPSYPSSYKPK 
PGNEGPPGLEGMP 
LAGPPGPPGPIGS 
AGITGPPGPPGAA 
AGLVGLPGERGPK 
PGEAGKPGEQGVP 
SGPTGAPGQQGER 
MPPPVMPPPSPS@ 
SQCPGGPTPPGGG 
YSYSSPPPPPVVS 
ERGATGPAGPTGS 
QAPGPAPTRSPLP 
AVGATGPSGPAGP 
MGPQGEPGVRGMR 
PGTAGLPGMKGHR 
GNYGRTPYKTPPP 
RVCCGYPMSCKSR 
PGEPGEPGASGPM 
KGEPGSPGENGAP 
RPICMCPCCIGAG 
RGEPGPPGPAGAA 
SSVMPPPVMPPPS 
LAQAPAPTPTATP 
SPPTATPAPPTPT 
DDGRSGPPGPPGP 
RGERGEPGGQGVQ 
YVASPPPPKPQDE 
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Q4ZJN1 
P08427 
Q7M1I4 
Q02388 
Q02388 
P85154 
P15502 
P02747 
P02457 
D5KR58 
P02467 
P30754 
P23805 
P30754 
P02457 
P08252 
P02457 
P02457 
Q02388 
P05539 
P29602 
P15502 
D2Y171 
P30754 
P02747 
Q05707 
P30754 
P02457 
P0C1W5 
Q9ZT16 
P30754 
P02747 
P02747 
P30754 
P86500 
P02745 
P86289 
P30754 
Q4ZJN1 
P85012 
P02457 
P56711 
P81727 
Q8LG54 
P23805 
P02457 
P23805 
P85154 
Q25460 
P30754 
P02457 
P0C1W8 
P83184 
P08427 
P80762 
P02457 
A1X158 
Q7XAD0 
Q25460 

115 
54 
26 
2673 
2188 
182 
481 
96 
965 
49 
442 
219 
78 
506 
485 
75 
512 
917 
2176 
1145 
128 
327 
58 
627 
45 
1598 
90 
449 
74 
39 
1016 
105 
36 
744 
43 
57 
15 
465 
61 
7 
884 
76 
13 
35 
129 
425 
132 
815 
214 
348 
479 
11 
7 
70 
11 
908 
65 
57 
93 

TGEQGLPGETGPQ 
DGVKGDPGPPGPM 
PYYYYSPPPPV@@ 
PGQSGAPGKEGLI 
HGDPGPPGAPGLA 
PGFPGAPGPKGEI 
PGTGGVPGVGTPA 
MGPPGMPGVPGPM 
RGFPGLPGPSGEP 
CWLCLGPNACCRG 
AGRPGEPGLMGPR 
NGHPGMPGMDGAN 
AGRAGRPGWVGPI 
PSGPAGPGGERGA 
PGSRGFPGADGIA 
PTPPTPPGGGDLG 
VGPKGSPGEAGRP 
PGPAGPPGPPGEK 
QGPRGPPGPVGGH 
PPGPPGPPGPGID 
PSSVMPPPVMPPP 
GLVPGGPGFGPGV 
ARTNEGPGRDPAP 
PGERGSPGPAGER 
PGLPGAPGKDGYD 
LGPPGVPGAKGER 
RGAGGMPGMPGPK 
AGVQGPPGPAGEE 
CGPMCCPASHCYC 
PPATPPPVATPPP 
PPGPPGPPGPPGN 
PGPMGIPGEPGEE 
TGCYGIPGMPGLP 
KGARGSPGLVGKQ 
DATTNCPDTYYFG 
QGEPGAPGIRTGI 
AGAPGFPGARGPS 
TGARGPPGPRGQQ 
AGEPGHPGGPGKD 
DYCCRRPPCTLIC 
SGNIGLPGPPGPA 
CELYAFPSFGA@@ 
AYGESCPSSCNTC 
TTTVTPPPVATPP 
QGSMGPPGTPGPK 
KGNSGEPGAPGNK 
MGPPGTPGPKGET 
AGAVGEPGPLGIA 
KAKPTYPSTYKAK 
KGPSGEPGAKGPT 
AGERGAPGSRGFP 
PNAACPPCVCNKT 
YAEVPSPAAQAPT 
GGMPGLPGRDGLP 
PPVPPPPVVPTF@ 
TGPAGRPGEPGPA 
WKATPKPWTAWKA 
PYKTPPPPTSSSP 
PKPSYPPTYKSKP 
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Q6PSU2 
D2Y171 
P30754 
P30754 
Q7XAD0 
P30754 
P02457 
P0CG45 
P08427 
P02457 
P58786 
P0C1X1 
P0C1W6 
P30754 
P29602 
P02457 
P02457 
Q05707 
P02457 
Q9M0S4 
P58804 
P12108 
P02457 
P15502 
P02747 
P0C1X1 
P02457 
Q05707 
P30754 
P58915 
Q05707 
P30754 
P07550 
P08252 
P02745 
P02457 
P15502 
A6YR20 
P69746 
P0CH18 
P30754 
Q05707 
P86500 
P30754 
P05539 
P30754 
P02457 
P30754 
P30754 
P02457 
P55963 
P58925 
P30754 
Q9LJD9 
P85154 
P0C349 

86 
64 
453 
552 
56 
867 
1115 
7 
76 
629 
57 
60 
59 
255 
122 
1133 
1154 
1595 
1153 
26 
22 
178 
839 
677 
42 
40 
554 
1556 
954 
21 
1732 
1011 
382 
71 
54 
470 
607 
65 
11 
20 
843 
1729 
24 
372 
602 
387 
590 
963 
483 
641 
13 
57 
321 
32 
761 
8 

RRDPYSPSPYDRR 
PGRDPAPCCQHPI 
TGAAGPPGAAGPT 
KGQGGPPGPAGLV 
TPYKTPPPPTSSS 
PGERGEPGVAGRA 
PGPPGAPGEQGPS 
LPPCCTPPKKHCP 
PGRDGLPGAPGAP 
QGPAGAPGFQGLP 
LRRSGCPWEPWCG 
NPMTICPPCMCTY 
INTRDSPWGRCCR 
PGTAGSPGQAGAK 
PPSSSPPSSVMPP 
AGPRGPPGSAGAA 
PGPIGPPGPRGRT 
QGALGPPGVPGAK 
LPGPIGPPGPRGR 
IAQAPGPAPTRSP 
KTCCGPPGDWQCV 
CPTNCPPGPKGPQ 
AGPTGAPGPAGZV 
LGGVGIPGGVVGA 
PGMPGLPGAPGKD 
VVHERAPELVVTA 
AGQDGRPGPAGPP 
PGQRGLPGKDGSS 
QGLQGTPGHSGES 
CCRSCNPYSRKC@ 
PGSPGPPGSPGPR 
DGRSGPPGPPGPP 
LLCEDLPGTEDFV 
GGPTPTPPTPPGG 
KGEQGEPGAPGIR 
PGPAGLPGPAGER 
GVGAGVPGFGAGA 
WCDQEAPHGNCCD 
PNAACHPCVCKNT 
CTICCRPLRCHEE 
SGQAGAPGQEGAP 
ESRPGSPGPPGSP 
ECLENYPGQASQR 
PGIAGLPGNPGSD 
FQGLPGPPGPPGE 
PGKDGRPGIRGKD 
PGERGAPGPPGAV 
SGESGPPGAPGPR 
AGAQGTPGEAGKT 
PGPAGPPGEAGKP 
PNAACHPCSCKDR 
RLCCGFPKSCRSR 
QGDRGLPGSRGLP 
AAQTEAPAPSPTS 
TGASGPPGFAGEK 
HGCCKGPKGCSSR 
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Negative dataset 

Uniprot ID Site Sequence 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q3Y5Z3 
Q15848 
Q15848 
Q15848 
Q15848 
Q15848 
Q15848 
Q60994 
Q60994 
Q60994 
Q60994 
Q60994 
Q60994 
Q60994 
Q60994 
Q60994 
P07550 
P07550 
P07550 
P07550 
P07550 
P07550 
P07550 
P07550 
P07550 
P07550 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 

14 
24 
25 
27 
57 
66 
71 
90 
93 
99 
121 
124 
150 
14 
25 
30 
32 
86 
126 
14 
29 
33 
34 
35 
47 
50 
56 
79 
4 
14 
20 
88 
138 
168 
211 
288 
323 
330 
7 
11 
12 
14 
15 
16 
17 
25 
26 
27 
29 
50 
63 
67 
92 
105 
107 
120 

LLLLALPSHGEDN 
EDNMEDPPLPKGA 
DNMEDPPLPKGAC 
MEDPPLPKGACAG 
DGRDGTPGEKGEK 
KGEKGDPGLVGPK 
DPGLVGPKGDTGE 
EGPRGFPGTPGRK 
RGFPGTPGRKGEP 
PGRKGEPGESAYV 
ERQVTVPNVPIRF 
VTVPNVPIRFTKI 
KFLCNIPGLYYFS 
LLLLALPGHDQET 
ETTTQGPGVLLPL 
GPGVLLPLPKGAC 
GVLLPLPKGACTG 
IGETGVPGAEGPR 
ETYVTIPNMPIRF 
LFLLILPSHAEDD 
TTEELAPALVPPP 
LAPALVPPPKGTC 
APALVPPPKGTCA 
PALVPPPKGTCAG 
GWMAGIPGHPGHN 
AGIPGHPGHNGTP 
PGHNGTPGRDGRD 
DAGLLGPKGETGD 
@@@MGQPGNGSAF 
SAFLLAPNGSHAP 
PNGSHAPDHDVTQ 
MGLAVVPFGAAHI 
YFAITSPFKYQSL 
GLTSFLPIQMHWY 
IVSFYVPLVIMVF 
FTLCWLPFFIVNI 
VNSGFNPLIYCRS 
LIYCRSPDFRIAF 
MYSGAGPALAPPA 
AGPALAPPAPPPP 
GPALAPPAPPPPI 
ALAPPAPPPPIQG 
LAPPAPPPPIQGY 
APPAPPPPIQGYA 
PPAPPPPIQGYAF 
QGYAFKPPPRPDF 
GYAFKPPPRPDFG 
YAFKPPPRPDFGT 
FKPPPRPDFGTSG 
FFEMDIPKIDIYH 
YELDIKPEKCPRR 
IKPEKCPRRVNRE 
IFGDRKPVFDGRK 
NLYTAMPLPIGRD 
YTAMPLPIGRDKV 
ELEVTLPGEGKDR 
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Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
Q9UKV8 
P84895 
Q0VTT8 
Q0VTT8 
Q0VTT8 
P84935 
P84900 
P84900 
P84900 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 

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 
584 
585 
590 
601 
602 
609 
622 
661 
731 
743 
762 
800 
802 
2 
50 
53 
57 
3 
50 
53 
58 
91 
97 
102 
108 
120 
132 
135 
144 
147 
153 
156 
162 

ALSGRLPSVPFET 
GRLPSVPFETIQA 
VVMRHLPSMRYTP 
PSMRYTPVGRSFF 
SEGCSNPLGGGRE 
FHQSVRPSLWKMM 
AFYKAQPVIEFVC 
IEEQQKPLTDSQR 
CNVTRRPASHQTF 
ASHQTFPLQQESG 
KLVLRYPHLPCLQ 
LRYPHLPCLQVGQ 
QKHTYLPLEVCNI 
ATARSAPDRQEEI 
ASFNTDPYVREFG 
TGRVLQPPSILYG 
GRVLQPPSILYGG 
NKAIATPVQGVWD 
AIACFAPQRQCTE 
SRDAGMPIQGQPC 
MPIQGQPCFCKYA 
GADSVEPMFRHLK 
LVVVILPGKTPVY 
ILPGKTPVYAEVK 
NVQRTTPQTLSNL 
VNNILLPQGRPPV 
LLPQGRPPVFQQP 
LPQGRPPVFQQPV 
PPVFQQPVIFLGA 
GADVTHPPAGDGK 
ADVTHPPAGDGKK 
AGDGKKPSIAAVV 
GSMDAHPNRYCAT 
KSTRFKPTRIIFY 
GKSGNIPAGTTVD 
DTKITHPTEFDFY 
IQGTSRPSHYHVL 
TRSVSIPAPAYYA 
SVSIPAPAYYAHL 
@@@@@RPPGFSPF 
EKKRFEPVPPGFT 
RFEPVPPGFTPFR 
VPPGFTPFRQT@@ 
@@@@VPPGFTPFR 
EKKRESPDRPPGF 
RESPDRPPGFSPF 
RPPGFSPFRIY@@ 
KGIKGDPGSRGSP 
PGSRGSPGKHGPK 
SPGKHGPKGSIGP 
PKGSIGPTGEQGL 
LPGETGPQGQKGD 
DKGEVGPTGPEGL 
EVGPTGPEGLMGS 
LMGSTGPLGPKGL 
STGPLGPKGLPGP 
PKGLPGPMGPIGK 
LPGPMGPIGKPGP 
PIGKPGPRGEAGP 
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Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
Q4ZJN1 
P58843 
P50982 
P50982 
P69747 
P85886 
P0C351 
P60274 
P0C1X1 
P0C1W8 
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 

168 
171 
197 
200 
215 
216 
217 
220 
14 
51 
58 
62 
62 
9 
9 
23 
10 
5 
14 
17 
20 
23 
44 
47 
56 
74 
80 
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 

PRGEAGPMGPQGE 
EAGPMGPQGEPGV 
GKVGEAPLVPKSA 
GEAPLVPKSAFTV 
TVISKFPPPDAPI 
VISKFPPPDAPIK 
ISKFPPPDAPIKF 
FPPPDAPIKFDKI 
GFTCCLPNYCQGL 
DPCCYHPTCNMSN 
TCNMSNPQICG@@ 
RCNYDHPEICG@@ 
TCRMEYPELCGGR 
PGCCWNPACVKNR 
DECCSNPACRVNN 
TTVVSIPSDRASD 
VPNAACPPCVCNK 
@@YRAGPRYIQAQ 
IQAQVGPIGPRGP 
QVGPIGPRGPPGP 
PIGPRGPPGPPGS 
PRGPPGPPGSPGQ 
EPGDSGPMGPIGK 
DSGPMGPIGKRGP 
KRGPPGPAGIAGK 
RDGEPGPRGGIGP 
PRGGIGPMGPRGA 
GIGPMGPRGAGGM 
MPGMPGPKGHRGF 
KSGNQGPDGGPGP 
PDGGPGPAGPSGP 
PAGPSGPIGPRGQ 
PSGPIGPRGQTGE 
PPGPPGPIGSTGS 
AQGLQGPVGLSGQ 
ESGLPGPSGFPGP 
PSGFPGPRGMPGT 
AKGDGGPTGEQGR 
VKGSSGPPGDVGA 
SPGSPGPAGSPGP 
PAGSPGPQGDRGL 
IPGEKGPSGEPGA 
EPGAKGPTGDTGR 
KQGEQGPQGPQGL 
EQGPQGPQGLAGL 
ETGAAGPPGAAGP 
PPGAAGPTGARGP 
PTGARGPPGPRGQ 
ARGPPGPRGQQGF 
DRGNVGPRGMPGE 
QGGPPGPAGLVGL 
LPGERGPKGVGGS 
SRGDIGPRGKAGE 
ENGLPGPSGLAAS 
ERGSPGPAGERGP 
PAGERGPAGSQGI 
PPGDAGPAGTKGD 
KQGARGPRGLAGK 
QPGLPGPSGQPGP 
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P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
P30754 
Q24940 
Q24940 
Q24940 
Q24940 
Q24940 
P0C8S5 
P0C8S5 
C3VVN6 
C3VVN6 
P0C1W5 
P0C1W6 
P15472 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P08252 
P24091 
Q9BPJ7 
Q9BPJ7 
Q9BPJ7 
Q9BPJ7 
Q9BPJ7 
Q2I2Q5 
Q2I2Q5 
Q2I2Q5 
Q2I2Q5 

725 
728 
779 
803 
818 
830 
833 
836 
893 
911 
920 
962 
968 
983 
992 
998 
1001 
100 
166 
238 
264 
320 
9 
23 
2 
15 
2 
75 
24 
36 
56 
64 
120 
154 
157 
171 
177 
182 
185 
194 
205 
218 
225 
239 
242 
244 
256 
267 
308 
70 
16 
21 
27 
31 
45 
16 
27 
40 
51 

PSGQPGPSGPAGT 
QPGPSGPAGTAGK 
PPGVSGPTGAPGQ 
LRGETGPMGGQGM 
DGGPPGPSGDRGE 
ERGNAGPQGPTGP 
NAGPQGPTGPSGQ 
PQGPTGPSGQAGA 
LPGAAGPPGDRGE 
GQGVQGPVGAPGS 
APGSQGPAGIMGM 
HSGESGPPGAPGP 
PPGAPGPRGARGE 
GRGSQGPPGKDGQ 
KDGQPGPSGRVGP 
PSGRVGPRGPSGD 
RVGPRGPSGDDGR 
ILSHGVPYEANNR 
LVDCSGPWGNNGC 
LVGARRPAAVAVD 
QSQTCSPLRVNHA 
ASLASLPMVARFP 
GIYDAKPPFSCAG 
RGGCVLPPNLRPK 
@@@@@MPKLAVVL 
LVLLILPLSYFDA 
@@@@@MPKLEMML 
CGSMCCPRNGCTC 
RCGRGNPQKCIGA 
AGGARCPSGLCCS 
TNDYCGPGNCQSQ 
NCQSQCPGGPTPT 
NAARSFPGFGTSG 
GGWATAPDGPYAW 
ATAPDGPYAWGYC 
LREQGSPGDYCTP 
PGDYCTPSGQWPC 
TPSGQWPCAPGRK 
GQWPCAPGRKYFG 
KYFGRGPIQISHN 
HNYNYGPCGRAIG 
VDLLNNPDLVATD 
DLVATDPVISFKS 
LWFWMTPQSPKPS 
WMTPQSPKPSCHD 
TPQSPKPSCHDVI 
IIGRWQPSAGDRA 
RAANRLPGFGVIT 
SILGVSPGDNLDC 
PGGPTPPGGGDLG 
ICLLLFPLTAVPM 
FPLTAVPMDGDQP 
PMDGDQPADRPAE 
DQPADRPAERMQD 
ISFEQHPMFDATR 
TFLVLFPLTTLEL 
ELDTDRPVERHAA 
IKQDLKPQERRGI 
GIRLHAPRDECCE 
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PMDGDEPANRPVE 
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FSLNAVPLDGDQP 
DQPADQPAERLLD 
ISFENNPFYDPAK 
NNPFYDPAKRCCR 
ISSEHHPFFDPVK 
HHPFFDPVKRCCR 
ICLLLFPITALLM 
ISSERHPMFDAVR 
RDCCPLPACPFGC 
CPLPACPFGCNPC 
@KCCMRPICTCPC 
GLKDLFPKARHEM 
RHEMKNPEASKLN 
KRDECYPPGTFCG 
CSERCFPFVCLSL 
ADDMEYPKWLRGL 
CSEFCLPGVCFGG 
FPGARGPSGPQGP 
ARGPSGPQGPSGA 
PSGPQGPSGAPGP 
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PKGDTGPRGDRGL 
RGDRGLPGPPGRD 
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RGLPGPPGRDGIP 
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ERGRPGPSGPAGA 
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RTGEVGPVGPPGP 
EVGPVGPPGPPGP 
PPGPPGPPGPPSG 
PPGPPGPPSGGFD 
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GEYWIDPNQGCNL 
GETCVYPTQATIA 
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GGEGSNPADVAIQ 
TKTSRLPIIDLAP 
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PMDVGAPDQEFGI 
FGIDIGPVCFL@@ 
PGARGAPGPQGPS 
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SAGRKGPRGDKGP 
PRGDKGPQGERGP 
PQGERGPPGPPGR 
QGERGPPGPPGRD 
ERGPPGPPGRDGE 
RGPPGPPGRDGED 
RDGEDGPPGPPGP 
DGEDGPPGPPGPP 
FAAQYDPSKAADF 
KAADFGPGPMGLM 
ADFGPGPMGLMGP 
PMGLMGPRGPPGA 
LMGPRGPPGASGP 
MGPRGPPGASGPP 
PPGASGPPGPPGF 
PGASGPPGPPGFQ 
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ERGVAGPQGARGF 
QGARGFPGTPGPP 
RGFPGTPGPPGFK 
FPGTPGPPGFKGI 
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DGLTGQPGAPGTK 
TGQPGAPGTKGEP 
PGTKGEPGAPGEN 
KGEPGAPGENGTP 
PGENGTPGQPGAR 
NGTPGQPGARGLP 
PGARGLPGERGRI 
RGRIGAPGPAGAR 
RIGAPGPAGARGS 
SDGSAGPTGPA@@ 
@@GEIGPAGNEGP 
PAGNEGPTGPAGP 
NEGPTGPAGPRGE 
PTGPAGPRGEIGL 
RGEIGLPGSSGPV 
LPGSSGPVGPPGN 
SSGPVGPPGNPGA 
SGPVGPPGNPGAN 
VGPPGNPGANGLP 
PGANGLPGAKGAA 
KGAAGLPGVAGAP 
PGVAGAPGLPGPR 
AGAPGLPGPRGIP 
APGLPGPRGIPGP 
PGPRGIPGPPGPA 
PRGIPGPPGPAGP 
RGIPGPPGPAGPS 
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IPGPPGPAGPSGA 
PPGPAGPSGARGL 
RGLVGEPGPAGAK 
LVGEPGPAGAKGE 
SGNKGEPGAAGPP 
PGAAGPPGPPGPS 
AAGPPGPPGPSGE 
AGPPGPPGPSGEE 
PPGPPGPSGEEGK 
RGSNGEPGSAGPP 
PGSAGPPGPAGLR 
AGLRGEPGSRGLP 
PGSRGLPGADGRA 
RAGVMGPAGNRGA 
NRGASGPVGAKGP 
PVGAKGPNGDAGR 
@@@@GFPGADGRV 
ADGRVGPIGPAGN 
RVGPIGPAGNRGE 
AGNRGEPGNIGFP 
PGNIGFPGPKGPT 
NIGFPGPKGPTGE 
FPGPKGPTGEPGK 
KGPTGEPGKPGEK 
TGEPGKPGEKGNV 
NVGLAGPRGAPGP 
AGPRGAPGPEGNN 
PRGAPGPEGNNGA 
NNGAQGPPGVTGN 
NGAQGPPGVTGNQ 
AKGETGPAGPPGF 
ETGPAGPPGFQGL 
TGPAGPPGFQGLP 
PGFQGLPGPSGPA 
AGEAGKPGERGLH 
HGEFGVPGPAGPR 
EFGVPGPAGPRGE 
VPGPAGPRGERGL 
AVGPAGPIGSRGP 
PIGSRGPSGPPGP 
SRGPSGPPGPDGN 
RGPSGPPGPDGNK 
PSGPPGPDGNKGE 
DGNKGEPGNVGPA 
EPGNVGPAGAPGP 
VGPAGAPGPAGPG 
PAGAPGPAGPGGI 
APGPAGPGGIPGE 
AGPGGIPGERGVA 
RGVAGVPGGKGEK 
KGEKGAPGLRGDT 
DGARGLPGAIGAP 
PGAIGAPGPAGGA 
AIGAPGPAGGAGD 
EGGPAGPAGPAGA 
PAGPAGPAGARGI 
AGARGIPGERGEP 
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ERGEPGPVGPSGF 
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EPGPVGPSGFAGP 
SGFAGPPGAAGQP 
PGAAGQPGAKGER 
AKGERGPKGPKGE 
ERGPKGPKGETGP 
PKGETGPTGAIGP 
PTGAIGPIGASGP 
PIGASGPPGPVGA 
IGASGPPGPVGAA 
ASGPPGPVGAAGP 
PVGAAGPAGPRGD 
AAGPAGPRGDAGP 
PRGDAGPPGMTGF 
RGDAGPPGMTGFP 
PGMTGFPGAAGRV 
AGRVGPPGPAGIT 
RVGPPGPAGITGP 
PAGITGPPGPPGP 
AGITGPPGPPGPA 
ITGPPGPPGPAGK 
TGPPGPPGPAGKD 
PPGPPGPAGKDGP 
PAGKDGPRGLRGD 
LRGDVGPVGRTGE 
EQGIAGPPGFAGE 
QGIAGPPGFAGEK 
FAGEKGPSGEAGA 
EAGAAGPPGTPGP 
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AGPPGTPGPQGIL 
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PGILGLPGSRGER 
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AGATGEPGPLGVS 
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PLGVSGPPGARGP 
LGVSGPPGARGPS 
PPGARGPSGPVGS 
ARGPSGPVGSPGP 
SGPVGSPGPNGAP 
PVGSPGPNGAPGE 
PGPNGAPGEAGRD 
AGRDGNPGNDGPP 
NPGNDGPPGRDGA 
PGNDGPPGRDGAP 
PGRDGAPGFKGER 
KGERGAPGNPGPS 
RGAPGNPGPSGAL 
APGNPGPSGALGA 
SGALGAPGPHGQV 
ALGAPGPHGQVGP 
PHGQVGPSGKPGN 
VGPSGKPGNRGDP 
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PAGAFGPRGLAGP 
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PRGLAGPQGPRGE 
RGEKGEPGDKGHR 
KGHRGLPGLKGHN 
NGLQGLPGLAGQH 
QHGDQGPPGNNGP 
HGDQGPPGNNGPA 
PPGNNGPAGPRGP 
NNGPAGPRGPPGP 
PAGPRGPPGPSGP 
PRGPPGPSGPPGK 
PPGPSGPPGKDGR 
PGPSGPPGKDGRN 
DGRNGLPGPIGPA 
RNGLPGPIGPAGV 
LPGPIGPAGVRGS 
SHGSQGPAGPPGP 
SQGPAGPPGPPGP 
QGPAGPPGPPGPP 
PPGPPGPNGGGYE 
YYRADQPSLRPKD 
DQPSLRPKDYEVD 
IETLLTPEGSKKN 
DLRLSHPEWSSGF 
GFYWIDPNQGCTA 
ASLEDIPTKTWYV 
WYVSKNPKDKKHI 
EYRTNKPSRLPIL 
NKPSRLPILDIAP 
PILDIAPLDIGGA 
FGLHIGPVCFK@@ 
FLSKRKPSAERWR 
MIRLGAPQSLVLL 
DARKLGPKGQKGE 
KGQKGEPGDIKDI 
IKDIIGPKGPPGP 
IIGPKGPPGPQGP 
IGPKGPPGPQGPA 
PKGPPGPQGPAGE 
PPGPQGPAGEQGP 
PAGEQGPRGDRGD 
KGERGAPGPRGRD 
RGRDGEPGTPGNP 
DGEPGTPGNPGPP 
TPGNPGPPGPPGP 
MGVMQGPMGPMGP 
MQGPMGPMGPRGP 
MGPRGPPGPAGAP 
PGPAGAPGPQGFQ 
QGNPGEPGEPGVS 
PGEPGEPGVSGPI 
PGPAGKPGDDGEA 
DGEAGKPGKAGER 
AGERGLPGPQGAR 
PGTPGLPGVKGHR 
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KGESGSPGENGSP 
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