Online Supporting Information S2. Benchmark dataset used for
studying the Ubiquitination. The negative Ubiquitination data is divided into 11
subsets where, except S™(11) containing 606 negative samples, all the other 10 negative subsets
each contain 659 samples. See the text for further explanation.

S’(1): List of 659 negative Ubiquitination sites and sequence

Sample # Protein ID Site Sequences
1 Q8NE71 26 STSPSDKVVKKGK
2 Q8NE71 102 ELMERLKKLSVPT
3 P50544 52 TQAVLDKPETLSS
4 P50544 65 DASTREKPARAES
5 P50544 138 DTLQGLKELGAFG
6 P50544 269 FAKTP IKDAATGA
7 P93821 8 VVKNS IKFNSQSE
8 Q9UKV3 213 SS1SEEKGDSDDE
9 Q9UKV3 220 GDSDDEKPRKGER
10 Q9UKV3 268 RADRNLKTEEEEE
11 Q07622 339 YLPIKNKNIVIKN
12 Q99KI10 305 YNHRMKKYLSKTG
13 P52910 145 LKSWGVKKGDTVA
14 P52910 146 KSWGVKKGDTVAI
15 P52910 187 FSAGSLKDRVVDA
16 043707 176 LLWCQRKTAPYKN
17 043707 193 NFHISWKDGLAFN
18 Q16186 83 PDDCEFKRVPQCP
19 Q16186 386 AMQNNAKPEQKEG
20 Q84VQ0 63 FGVKFNKPSGYFF
21 Q84VQ0 86 GRPVEAKGIGRKI
22 Q84VQ0 107 QSDLGAKYFAYDG
23 P38080 70 TASVPLKIGDVAC
24 P38080 340 GAYNFSKYTQFQN
25 Q9SLK6 205 DGETNLKVKRCLD
26 P54115 33 GLF INNKFMKAQD
27 P54115 95 RGRLLSKLADELE
28 P54115 182 IMMLAWK IAPALA
29 P54115 267 SSESNLKKITLEL
30 P54115 327 ELLAAFKAYLETE
31 P10275 220 GAPTSSKDNYLGG
32 P10275 618 PSCRLRKCYEAGM
33 Q9Y2G4 32 VVQL INKGARVAV
34 Q9Y2G4 299 DEVAQSKGSVSAG
35 Q69zU8 129 SAKLLVKAGANVL
36 P36404 8 GLLTILKKMKQKE
37 Q06408 33 FGEY IFKRLLSID
38 Q06408 41 LLSIDTKSVFGVP
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FOMRIHKRLIDLH
LTSTKVKQLENVS
LPTKVLKISTRKT
QISKKRKFVADGV
AESMKFKLLNGLA
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471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518

POCX35
POCX35
P39743
P39743
P39743
Q9LK36
Q9LK36
Q9LK36
Q9LK36
QOY467
QOY467
QOY467
094979
094979
Q8RXK2
Q8RXK2
Q5TEAG
Q15047
Q01105
Q01105
Q6AI114
Q92581
Q13485
015105
015105
QOHCE7
QOHCE7
QOHCE7
QOHCE7
QOHCE7
095863
P31109
QOY5W7
QOY5W7
QOY5W7
QOY5W7
QOY5W7
Q9C093
Q9C093
Q8NOX7
Q8NOX7
Q8NOX7
Q8NOX7
P51571
P12866
Q3TBT3
QOWUMS
QOWUMS

22
37
47
79
202
152
190
235
372
271
349
380
436
488
11
97
116
211
39
174
184
321
51
161
185
55
61
85
88
516
235
75
13
108
110
207
259
26
106
80
97
384
412
58

275
105
271

HHWLLDKLSGCYA
PSAGPHKLRESLP
ELEQETKKLSEES
SMEE IFKP 1 SGKM
YYNDLLKTQLPIL
L IHEGVKAEE I FA
GLQVDPKKYHKMK
VNDSVTKSKFDNL
VKRITIKPQTDRW
SGAETPKQAFFHL
ASPGLLKPKNGSG
KCRFCAKVFGSDS
SQVVTEKEFLSRS
EDDSRGKYLELLG
LATAEKKLLVDLV
KQETPDKETPEQR
LFKMG I KVLQQSK
LGKKRTKTWHKGT
LPKKGEKEQQEAI
STEIKWKSGKDLT
YL 1CQVKAFGLGD
LVTKFTKLREFQL
KKLKEKKDELDSL
LPLLLCKVFRWPD
CCESYGKINPELV
HSTDTVKNTLDPK
KNTLDPKWNQHYD
SVWNHKK ITHKKQG
NHKK IHKKQGAGF
FTVPFYKQLLGKP
THSDVKKYQCQAC
VSAQGFKRGANRV
TMGQKLKQRLRLD
AVCGKVKCKRHRP
CGKVKCKRHRPSL
HIEVIVKARQKVK
PY ILPPKATDCRS
SPKSFAKAFSSGY
LY IALQKKKKSGL
ARQMQQKMKETLQ
RLEILEKGLATSL
DVRHKGKRGKRAK
EPVPEEKPKELPE
E1SLTCKNRVQNM
MNFLSFKTTKHYH
AMSQDAKAGFSRE
PVFNTVKEAKEKT
NAAAFLKEHNSGP
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519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566

QOWUMS
Q9FFC7
Q9FFC7
Q9FFC7
Q15431
Q15431
Q15431
P41544
P41544
P26639
P26639
P26639
P26639
QoY228
QoY228
Q9BVV6
Q9BVV6
P38085
P38085
P38085
P38085
P69697
P69697
P10636
P10636
P68363
P0O7437
P0O7437
QOUHD2
Q15560
Q15560
Q15560
P50990
P50990
P50990
P50990
P50990
P47079
P10827
P10827
P10827
A2ASS6
P53322
P53322
015417
015417
015417
015417

338
76
153
385
115
187
198
128
197
36
121
213
231
78
276
188
280
31
64
200
371
29
50
44
383
166
122
362
61
21
70
86
16
20
138
171
254
278
114
136
235
472
54
380
272
467
492
590

LGTT1YKEFEKRK
KEDYQSKDVSGDS
DLENVGKTARHHT
IRRAVRKGKSLGI
LYKEAEKTKKWKV
HLCNLLKETCARS
RSAEKTKKYEYER
VFLYTRKFPSFSW
QSPI1QLKDLESQI
GGKKKNKEGSGDG
DNTVIAKVNNVVW
KKT1KEKQAFERL
TLLAMFKYNKFKC
ELEEKGKAQHPQA
LEMEDQKNSYEQK
QSDLEAKVNSVTE
SSRAVEKYSVKPE
THSEKQKRDFTIT
I LQRKCKEFFDSF
TAAMTVKYWTSVN
VASHGVKVVPHFI
TNCYCKKCCFHCQ
GISYGRKKRRQRR
DTDAGLKESPLQT
RMVSKSKDGTGSD
DYGKKSKLEFSI1Y
VLDVVRKEAESCD
IPPRGLKMAVTFI
EFEVLKKLNHKN I
LDKMVTKKSAEGA
EVIALAKSL IKSW
LDASDAKARERGR
GFAQMLKEGAKHF
MLKEGAKHFSGLE
YETACRKAHEILP
RTSIMSKQYGNEV
GMITETKGTVLIK
EMLDFSKGEEKQI
QLCRFKKCIAVGM
KRVAKRKLIEQNR
VVDFAKKLPMFSE
ARKEAEKTAVTKV
NRSHDKKSELATE
VWSDRIKLRSPFI
LAESKTKNAALQP
PAKELLKPEADPR
AAQQAAKLFGLEP
AMQSL IKYSGSFA
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567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614

015417
P58771
P58771
P40238
P29144
P29144
P29144
P29144
Q13077
Q13077
Q12933
QOY4K3
QOY4K3
QOH8WS5
QOH3M7
Q08960
Q08960
Q07307
Q07307
P63279
QONPDS
QONPDS
QONPDS
QOUHP3
QOUHP3
QOUHP3
Q93009
Q07963
Q07963
094888
094888
094888
094888
Q96788
Q96788
Q96788
P39547
P28274
P28274
P28274
P28274
P28274
P98155
P98155
P98155
P98155
Q709C8
Q709C8

652

15
73
123
168
187
295
318
392
357
32
104
37
96
102
135
138
294
48
28
48
191
166
238
312
254
238
365
84
158
238
412
329
382
490
212
169
191
193
280
305
69
90
254
439
113
157

GGGRQLKRDPERP
MDA TKKKMQMLKL
QMLKLDKENALDR
YAYPREKPRACPL
GYDFYPKALKERI
GSSQANKL IKEEL
LNSFEKKYSDPGP
AQILSIKIGDTRL
NGDGTGKRTHLSL
LFFPLSKLQSPKH
DGVF IWK 1 SDFAR
SCSAVTKDDSVGG
IRDAGHKCPVDNE
LCLGLFKAPRLLP
IMRPGNKYEYKFG
SSKGGKKGGCCSS
TATEVEKAVNYPV
TRFHIYKTPYYIG
FGAP IMKSCSWVI
ECAIPGKKGTPWE
1 TCWQDKDQMDDL
ANTPYEKGVFKLE
QLVGIEKKFHPDV
DRKRQDKAPVGLK
LVGTKRKYVDPSR
VGVLEGKKFENTE
EGDDSSKSVPLAL
TDDIMEKHECEPL
LYSLCFKAATSLQ
RAPIPQKQEILVE
GSFETAKECGQMQ
DPRTGQKLVEWHQ
IDVNGPKAQLMLR
GRQDPDKQLMCDE
RLRESKKKAKMAS
RDLSGNKRTAEQS
LEAYL I KAAE IHK
LRQFQFKVGKENF
VIHGEQKTKPTQA
HGEQKTKPTQAAI
SLTEEEKQRGLEL
ESMETVK IALVGK
DEKNCVKKTCAES
CVPSRWKCDGDPD
SGECIHKKWRCDG
VCKAVGKEPSLIF
LQDVKQKELSRIE
RKRKKHKKHFKKP
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615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

Q9Y4B6
P04275
P04275
P98170
P98170
P98170
P98170
P98170
P39548
P67809
P35723
P35723
P43590
P43590
P43590
P38809
P38809
P36134
P36134
P34231
Q06689
Q06689
Q06689
Q03559
Q03559
Q03559
P38079
P38079
060821
060821
060821
060821
060821
Q8BID6
Q8BID6
Q08245
P31629
Q6NZP1
Q6NZP1
Q6NZP1
P22227
P22227
Q6NZP1
Q6NZP1
Q6NZP1

386
157
219
19
31
281
419
448
151
81
44
145
43
91
249
87
128
230
233
320
202
214
509
184
186
188
304
306
39
166
290
323
351
198
384
91
11
218
230
327
184
236
100
171
294

SLLLHNKFATEFV
SDRYFNKTCGLCG
SSGEMQKGLWEQC
VPAD INKEEEFVE
EEFNRLKTFANFP
W1YSVNKEQLARA
DLVNAQKDSMQDE
RRLQEEKLCK ICM
YYFYSGKKCHEFF
INRNDTKEDVFVH
YNQLTAKQQIKTI
EKQKLNKPSSNSK
QPEYKDKYYYSKE
LLNRNPKLSKIST
ACQISDKSHLAVM
APYPKEKKRSSGS
TKVKPPKNVDT ID
HRYHKSKVTKLFQ
HKSKVTKLFQAIN
TQSSSAKKAFAAL
TTEEKTKLSPVFE
ELFASSKNITATC
DALNIGKDDLHLD
QTEEKQKKKKKGL
EEKQKKKKKGLFG
KQKKKKKGLFGRM
DSDSS IKEKLKLK
DSS IKEKLKLKKK
VDFKAHKAVLAAC
GPGRELKEERGGQ
GDRTESKAYGSI I
RIHTGEKPFSCRE
KTHSPLKPYGCEE
GGSSYGKEDQEPK
NSLLSLKADVLGD
SAAVSEKKETKKE
DTALGQKATSRSG
TWIEYAKRYCNAH
HVRYFGKRRQWDC
AKAGAVKDY I KML
KKKLRGKTALRKH
TFEGCGKRFSLDF
WIEELEKWIPELE
RTAARSK I LLPMV
SFEEWQKLMRAPN

S'(2): List of 659 negative Ubiquitination sites and sequence
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Sample # Protein ID Site Sequences
1 P08195 145 EKNGLVKIKVAED
2 P08195 217 RELPAQKWWHTGA
3 P08195 266 VLGP IHKNQKDDV
4 P08195 287 DPNFGSKEDFDSL
5 P08195 354 RDIENLKDASSFL
6 P08908 252 PAPQPKKSVNGES
7 P08908 270 RLGVESKAGGALC
8 P08908 332 ERNAEAKRKMALA
9 P08908 342 ALARERKTVKTLG
10 Q8NE71 35 KKGKKDKK IKKTF
11 P93821 37 PDALDDKKPTSDF
12 P93821 38 DALDDKKPTSDFA
13 Q99KIO0 86 QEIERGKTYLRLR
14 Q99KIO0 138 AQVGGEKDLRRAK
15 Q99KIO0 250 PKDVILKVAGILT
16 P52910 60 FFDKMAKEYLHWD
17 043707 214 EL 1EYDKLRKDDP
18 Q16186 390 NAKPEQKEGDTKD
19 P48962 94 NFAFKDKYKQIFL
20 P48962 107 GGVDRHKQFWRYF
21 P48962 163 LGDCLTKIFKSDG
22 P48962 199 GVYDTAKGMLPDP
23 P48962 263 CWRKIAKDEGANA
24 Q84VQ0 225 FFHNDVKNFVPI1G
25 Q84VQ0 294 KARRVLKNLRVQI
26 095831 89 YAYKTMKEDEKRY
27 095831 109 GLTPEQKQKKAAL
28 095831 127 EEVPQDKAPSHVP
29 P38080 53 AQIYVVKFLEYLN
30 Q9SLK6 12 IRSRIRKSHFYTF
31 Q9SLK6 24 FRCLRPKTLDDQG
32 Q9SLK6 77 LLTFLPKCLYEQF
33 Q9SLK6 107 PLSPFNKWSMIAP
34 Q9SLK6 218 ATLALEKDESFQN
35 Q9SLK6 330 GFAVMTKLLMAEW
36 P10275 239 NAKELCKAVSVSM
37 P10275 289 APLAECKGSLLDD
38 P10275 299 LDDSAGKSTEDTA
39 P10275 520 PSPTCVKSEMGPW
40 P10275 584 SCKVFFKRAAEGK
41 Q12955 56 RAGHLEKALDY IK
42 Q12955 105 NVDAATKKGNTAL
43 Q12955 124 GQAEVVKVLVTNG
44 Q12955 157 NHLEVVKFLLDNG
45 Q12955 216 ARKDDTKAAALLL
46 Q12955 293 LLDRGAK IDAKTR
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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
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

Q9Y2G4
Q692U8
Q692U8
Q69ZU8
Q692U8
Q692U8
Q692U8
P36404
P36404
Q06408
Q06408
Q06408
Q06408
QONR48
QONR48
055143
055143
055143
Q8NBUS
P35193
P35193
Q12691
Q12691
Q8WXE1
Q8WXE1
Q99728
QOUIFS
QOUIFS
Q8NFC6
Q8NFC6
043684
043684
A2RUR9
A2RUR9
A2RUR9
QOY4F5
QOY4F5
QOY4F5
Q96514
Q96514
QOUKL3
QOUKL3
QOUKL3
022203
022203
022203
P62157
Q96M89

261
139
224
261
276
282
339
13
35
197
246
276
292
88
121
31
128
135
60
65
176
155
217
183
205
130
237
385
110
315
218
267
17
274
288
77
111
300
31
238
23
160
203
34
44
324
76
72

VALLLTKAPQVLR
NVLARNKAGNTAL
NHKKVVKVLLEAG
VALLLTKAPQILR
RGRSLRKRRERLK
KRRERLKEERRAQ
KDERRRKSRPEVS
LKKMKQKERELRL
KTTILKKFNGEDI
VIRDIYKYSKPGY
LSDIINKITSWIY
VSNFLNKLICKTG
FSTVMGKSV IDES
EGNLKLK IGLQAK
TIKHPRKALKSGK
SLEQVKKLKERWG
YEPEMGKVYRQDR
VYRQDRKSVQRIK
QAEKLMKQIGVKN
FWQPNDKSNVRI L
LEESLNKLELEQK
GDICLVKVGDTIP
SSSAVVKGRAKGI
KEKEFSKKLQSLQ
MNELRTKLQTSER
KEDKPRKSLFNDA
DKKPRKKAMESSS
GLVSNVKPLSLVN
WSPHLNKNQLRNN
QESSEQKNKSTDK
PEVQKKKYAFKCH
WDPFNKKRLCQFH
GAEGSPKPAVYAT
VLPHVQKSEEMWI
QGKLEWKNQLKLV
MRIPDQKYVTLKL
VPEEALKHEKYTS
QRRPPGKEATPGE
LKPSKWKLPPGPK
RISGQNKTLNNVF
FSASPLKNNDEGS
RTFDTVKTKDLKS
NLEKEGKPHSDKR
PPGPSPKP IVGNL
GNLYDIKPVRFRC
NPRVQQKVQEEFD
LTMMARKMKDTDS
KYSDESKHCRTPL
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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
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

Q96M89
Q81X12
Q81X12
P25322
P25322
P25322
Q12834
Q12834
Q12834
Q12834
P25694
P25694
P25694
P06493
P06493
P06493
Q5TB80
Q02224
Q02224
Q02224
P13569
P13569
P13569
P32657
P32657
014757
014757
Q9Y3E7
Q9Y3E7
Q9Y3E7
Q9Y3E7
P29465
P29465
P29465
P0O8679
Q9D5US
Q9D5US
Q9D5US
Q9D5US
Q01955
Q01955
POCX12
POCX12
POCX12
POCX12
P32798
P32798
P97784

169
431
594
72
112
149
97
412
429
435
73
261
396
200
243
254
228
253
301
346
114
298
335
100
110
132
225
25
72
92
119
93
330
357
100
32
97
99
155
48
156
96
196
216
231
362
367
89

KSKASDKRSLLPH
EVESLEKNMAILD
TLSRGYKQQLVEK
EVCEEQKCEEEVF
CMFVASKMKETIP
LLVNKLKWNLAAM
ASFLLSKENQPEN
LWSPHYKEL I SGH
NQLVIWKYPTMAK
KYPTMAKVAELKG
VLVKGKKRKDTVL
GPPGTGKTLMARA
VLRIHTKNMKLAD
FAELATKKPLFHG
YKNTFPKWKPGSL
SLASHVKNLDENG
EKISVPKQEEEKT
AAGVRLKEGCNIN
SLGGNAKTRIICT
TDEALLKRYRKEI
SYDPDNKEERSIA
ELKLTRKAAYVRY
KGIILRKIFTTIS
QNRSKPKSRTKSK
KSKSKSKPKSQSE
ITHRDIKPENLLL
SDWKEKKTYLNPW
WSLKIRKEMRVVD
EMIRSRKAVSKLY
SVLMGMKNQLAVL
AMQSLVKIPEIQA
SGSLRSKGSVRSK
NQDGSSKPNFTVE
DAFYGLKSKADVY
I1QKDLPKAKGSSQ
ISSTDTKDGGTAR
KLSWSQKTKSWTA
SWSQKTKSWTAKK
FSFWDKKKQGRI'S
DGAKGEKGEKGFP
AGLKGQKGAPAKE
I CGLSRKRSLSKQ
YFTEVEKQWKLFN
VGLEDAKLPKEAY
KLTWFLKRISNIF
QFTDLAKIVRSKL
AKIVRSKLHRYGI
VFPRLFKEWNITK
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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
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190

P97784
P97784
P97784
P97784
Q9R194
Q9R194
Q12734
Q12734
P89105
P89105
P89105
P57076
P57076
Q08412
Q08412
Q13616
Q13619
P40087
P40087
P40087
Q39017
P07262
P07262
060610
060610
060610
060610
060610
060610
P39976
P38823
P38823
P53924
P18858
P18858
P06746
P06746
P01903
P01903
Q03001
Q03001
P38167
P38167
PODH99
PODH99
Q9LD55
Q9LD55
Q13347

177
277
308
379
295
453
470
508
24
180
204
40
93
115
347
39

234
235
244
228
169
333
35
38
133
222
228
232
85
29
106
253
40
120
48
68
27
92
51
154
37
210
100
243
37
52
208

TSDVIGKCMTPLS
DLYKKVKKNSSPP
NNPRFDKMEGNP1
SWEEGMKVFEELL
DLYKKVKRNSTPP
IRRYLPKLKGFPS
ASNSTNKLNAGVY
SLRLATKLKDEHT
SLDIPLKASEELV
RSGRQSKPNCLFL
NYMASLK I FQELL
VYNGRLKVQRLCS
GGAVFKKDD IGRR
FPNLEEKY IKAVI
QLPTRTKSGESTG
TRQSMAKSRYMEL
ADEAPRKGSFSAL
MSTRLAKKTGLSR
STRLAKKTGLSRM
LSRM I DKRF 1 GEA
LCPLYVKELTRNP
GAYRSYKNSWEGV
LVAQGVKF 1AEGS
AGGDGGKSKKFTL
DGGKSKKFTLKRL
QYLYTSKAGMSQK
E 1 IRCLKAFMNNK
KAFMNNKFG IKTM
NNKFG IKTMLETE
KVSK IMKYCNDKK
TSHDHTKFNNP IR
PAVNTTKSIRHFI
VDEVTLKQRKDKH
PPKAALKEWNGVV
SPSGIPKRRTARK
AASVIAKYPHK 1K
LPGVGTKIAEKID
QESWAIKEEHVI I
ANTAVDKANLE IM
INQHLMKVRKHVN
SEDMSAKERLLLW
QPSPTKKLGSMQQ
RGLLGPKTVLSNE
GHRDFIKNMITGT
PLQDVYKIGGIGT
HDL 1 TSKRYRAWQ
LEK IMFKYLDLCV
MFVTASKDNTAKL
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191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
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

Q13347
P14753
P32476
P38748
QOWPQ2
Q92817
P38261
P38261
Q5HYJ3
Q5HYJ3
Q5HYJ3
Q5HYJ3
Q5HYJ3
Q9BXW9
Q9BXW9
QONVI1
P38631
P38631
P40989
P40989
P40989
P40989
P01100
P38297
P38297
P38297
P19145
P19145
P31644
P31644
P47870
P47870
P47870
P47870
P10071
P10071
P32288
P32288
P63092
P63092
P48813
Q3T8J9
Q3T8J9
Q3T8J9
Q57848
Q57848
P08539
Q8N442

298
412
179
198
411
62
147
202
39
58
96
121
170
22
77
223
379
386
193
261
309
398
128
151
189
271
60
91
105
361
216
221
298
366
511
544
107
273
32
305
381
170
247
251
260
508
256
97

AFHPDGKSYSSGG
PSDLASKPRPEGT
NCIEILKDEKNEV
CHVISVKE IVFQK
IVDTMVKTGNVMS
DILETQKRLQQDR
NDSSYNKVPARSA
SAITIDKFTSNLT
IAHP IVKCTYCRS
KTNT ICKKCAQNV
CTNSEKKYGPPQT
KEEGRRKVDGKLL
KDQHHPKHHHHHH
LTEDASKTRKQPL
DQIAFQKKLFQTL
LLVLSSKGSRKSV
VDGRFVKRERDHN
RERDHNK 1VGYDD
FIDLTNKFGFQRD
IGFRNMKLGKLSR
AADFRWKSKMNQL
VDGRYVKSEKDHN
SIGRRGKVEQLSP
QYNTKEKNGFNIE
VDDVSSKVFITGD
YEIHTLKELPDLV
DFKDSFKRVKPIE
PLKHHLKNRHLQM
FFRQSWKDERLRF
KALEAAK I KKKRE
FSIVDYKL I TKKV
YKLITKKVVFSTG
LRETLPK IPYVKA
IFYKD IKQNGTQY
HIHGEKKEFVCRW
RRHTGEKPHKCTF
NDGTPNKFNHRHE
1EQAIEKLSKRHA
IEKQLQKDKQVYR
EKVLAGKSK IEDY
IPSAAKKMIYRIL
VKEEGGKPQMNSE
EKRRKKKKGTKRK
KKKKGTKRKRDGR
DGLGGDKSHFKWS
KLHRVLKVFLSRT
NNDKG IKQCFARS
LTGT IDKTKNNKQ
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239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
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

Q8N442
P40531
P26569
P26569
P26569
P16403
P16403
Q96QV6
P16104
075367
075367
POCOS5
Q96A08
Q96A08
Q96A08
Q96A08
P33778
Q9LQQ4
Q9LQQ4
P04913
P02293
P51610
P51610
P51610
P51610
P51610
P51610
P51610
015379
Q9Y2N7
P00347
P09429
P09429
P41235
060506
060506
P31539
P31539
P31539
P10591
P10591
065719
065719
065719
P57058
P57058
P57058
P32467

119
132
46
77
121
119
121
75
128
137
153
16
17
22
87
110
29
39
62
31
35
126
129
215
291
354
399
488
194
115
396
50
87
119
38
117
66
107
302
185
247
130
192
252
87
155
238
63

ERGITVKAQTASL
GPIKEPKTLNYAL
TAKATKKPVKAAA
DAIVTLKERTGSS
ASEKLVKVKASFK
SGEAKPKVKKAGG
EAKPKVKKAGGTK
NASRDNKKTRIIP
SATVGPKAPSGGK
PPAKKAKSPSQKK
KKAGGKKGARKSK
SGKAKTKAVSRSQ
I SKKGFKKAVVKT
FKKAVVKTQKKEG
RLAHYSKRSTISS
LPGELAKHAVSEG
QKKDGKKRKRSRK
KKPKAGKKLPPKE
KNVETYKI1Y IFKV
ADKKRGKNRKETY
DGKKRSKARKETY
WKRLKAKTPKNGP
LKAKTPKNGPPPC
TEKDNKKSKLVIY
THEKEWKCTNTLA
NNQVCCKDLWYLE
YLLQLQKYDIPAT
GVPAVLKVTGPQA
MTVSFHKYGNYFF
LSENVSKHLGLSQ
GVSQDRKVEVIKP
KCSERWKTMSAKE
PKGETKKKFKDPN
RYCRLKKCFRAGM
DAGLPQKVAEKLD
KVADSSKGPDEAK
YDYDLFKKVVNRN
K1QKQQKDSFIAQ
DAANILKPALSRG
I AYGLDKKGKEEH
EFKRKNKKDLSTN
SSMILIKMREIAE
AYGLDKKATSVGE
HFVQEFKRKNKKD
HVLTGEKVAIKVI
MHKTYEKKRLEES
PELLARKKYGPKI
YVEIPKKPASAYV
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287
288
289
290
291
292
293
294
295
296
297
298
299
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

P32467
P38695
P39003
P39003
P0O8069
Q9Z1E3
014920
014920
Q6P198
Q6P198
Q13568
P56477
P29994
P29994
P30605
P30605
P30605
P36035
Q8NCM2
Q8NCM2
Q8NCM2
Q8NCM2
Q15058
Q7M6Z4
Q7M6Z4
Q38997
Q38997
043474
043474
Q15349
Q15349
Q86UP2
Q86UP2
Q86UP2
Q86UP2
Q01650
Q5VZK9
Q5VZK9
Q5VZK9
075581
P53281
P53281
Q9HCCY
Q9HCCY
022042
022042
022042
Q3KQU3

429
585
102
198
47
47
147
428
79
84
368
450
249
279
276
326
547
175
135
201
214
241
269
132
140
167
251
52
470

25
64
65
122
141
112
30
63
265
195
85
98
454
754
126
219
393
203

KKNGSSKGAGNCM
DPRPFYKRMFTKE
IRRFGMKHKDGTN
I SEVSPKHLRGTL
NDYQQLKRLENCT
EYEQMVKELRE IR
1 IHRDLKPENIVL
AFFQLRKVWGQVW
PVEKAAKPLPFKD
AKPLPFKDPNFVH
QREVKTKLFSLEH
1 SNPDLKDHMVEQ
FHAEQEKFLTCDE
TSATSSKALWEVE
PRYYVMKGDLARA
KVWNT IKELHTVP
EVQT ILKDGFNIK
LYDRPTKDITWGL
KDITLFKQPIEDD
YKQEAPKTPPHI I
LHYCAFKTTWDWV
NVSFKTKQNN 1AW
I AKTSNKFGSLEK
SIDFKIKVSYIEV
SYIEVYKEDLRDL
VVHRDLKPENLLL
IPNLFKK IKGG 1Y
EELSHMKRLPPVL
WDGCGWKFARSDE
MDLSMKKFAVRRF
RRKSRSKSSSLSR
EKKKNKKKE IQNG
KKKNKKKE IQNGN
KKEKKQKPVLEEQ
ASK 1PGKKVEPVP
LGTTISKSGGDYA
1K1 SVKKKVKLEV
TARIPTKLELTFS
RTDFAQKLASALA
LDYEEQKLYWADA
K1QVLEK I SPDWY
RGKSNNK 1G I FPA
SLPASEKEEDLSN
DLRSILKTLFEVM
EEVQLLKNLSHPN
ADFGASKKVVELA
S11YPQKSNNSGF
EERQRQKLEKNKE
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335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

Q3KQU3
Q07820
Q07820
Q7L590
Q7L590
P93819
P93819
P93819
Q9SJL6
Q9SJL6
050008
P19358
P19358
P19358
P53045
P53045
075081
075081
075081
Q9Y623
Q9Y623
Q9Y623
Q02566
Q9LR74
Q9LR74
P16603
P16603
P15531
Q00653
Q00653
Q00653
Q39161
Q39161
P30415
P30415
P30415
P53253
Q01705
Q01705
Q01705
Q923B3
Q923B3
Q02218
Q02218
Q02218
P04637
Q15004
Q56WK6

260
244
276
201
268
105
126
180
147
177
142
170
187
213
247
297
120
489
498
49
59
185
67
98
107
169
200
49
112
153
283
123
154
95
190
231
81
69
738
1044
149
195
74
184
499
132
95
21

SAVNLPKHVDSI 1
KNEDDVKSLSRVM
FGAFVAKHLKTIN
ASPPDPKSSSSRM
STEMNKKMTGRKL
RKDVMSKNVSI1YK
HAAPNCKVLVVAN
VPVSDVKNV I IWG
SSVKNSKRMLEES
LKSAQRKALDVLN
KAVNEYKEAKALG
WLRPDTKTQVTVE
NGRWVPKRIDTVV
LRTQLQKDIVEKV
FPWSLNKIMPFWA
SREERMKKRAENN
RFHGCLKWSMVCL
PED IWRKAEEAVN
EAVNEVKRQAMSE
PKESYVKAIVQSR
QSREGGKVTAKTE
GESGAGKTVNTKR
AETENGKTVTIKE
RSNDGKKE IKDGH
KDGHMQKGDGLRA
AAKKAEKHLSAAG
EDYMAWKDSILEV
ASEDLLKEHYVDL
AHSLVGKQCSELG
MGTMIQKLQRQRL
SPTDVHKQYAIVF
GLFHRRKHQYGKF
LASVIRKYGEDGC
I'YGGYFKDENFIL
VFEKKRKKPTCSE
RHKRRPKVRHAKK
I 1 LFLSKKPSRHI
CLSTPCKNAGTCH
DGLNGYKCDCAPG
DSYGTYKCTCPQG
PAQQPSKRLTDTE
PNTRSKKQILELL
NPKSVHKSWD I FF
DESDLDKVFHLPT
WRSTFHKDVVVDL
YSPALNKMFCQLA
SGLGKAKRKACPL
APVVKEKPI1TDKE
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383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430

Q56WK6
Q56WK6
Q56WK6
P12004
P12004
P15873
P15873
P15873
QOUHG3
Q02785
Q02785
P33302
043933
043933
P35056
P35056
P35056
P35056
P15259
P25297
P25297
P25297
P25360
Q99755
Q99569
Q99569
099569
Q99569
023522
023522
082274
082274
082274
082274
P53350
P53350
P13797
P13797
P0O5030
P0O5030
Q8WZzA1
Q8WZzA1
Q8WZzA1
Q8WZzA1
P29590
Q9Y253
Q9Y253
0658J3

83
95
121
217
254
77
146
217
291
250
260
177
95
260
193
244
343
406
33
243
345
492
130
257
588
625
683
790
75
188
110
127
204
312
61
257
187
297
355
362
190
227
459
465
183
43
254
142

TVVVAEKVVVLTA
AEEVQKKALEEFK
APVTPVKEEKTEE
YLNFFTKATPLSS
KYYLAPK I EDEEG
DLTSLSKILRCGN
PSSEFSK IVRDLS
YLLDI IKGSSLSD
YTGNPTKMYEVVY
TIDFALKCKTPRV
PRVR I DKMTRKQY
NTFQILKPMDGCL
GGQVFLKPCSHVV
SFQSEKKQETSWG
QQSGRSKEGVNEQ
KPETVEKEEGVYG
EAAVKEKPDHVDA
AFTMLDKWAETKY
DAELSEKGTEEAK
CDARCQKACDQMW
GQWKYGKILLGTA
I1SAASGKVGAT 1A
KTTSFNKNF IRKK
SVKMHIKYDLKGS
RVLEVQKNACGAL
LLRLLRKS IDAEV
DDDHK IKFQTSLV
SCWGKKKKKKKRT
RQEKTTKNTSTSS
LPDGSFKVTKSLY
SREAWNKESNWLG
ATDEGKKLLGRRG
QVQEELKRLLELY
LQINTLKSEYLKR
RGRFLGKGGFAKC
FETSCLKETYLRI
RAINKKKLTPFI1
NFSAD I KDSKAYF
GAAYLAKKQAIVQ
KQATVQKLSAIES
HLKDTAKALLRSL
FGEKHSKSPALSS
LRRSLYKEELEPK
KEELEPKWPTPEK
FLDGTRKTNNIFC
VQYKSWKGGGI 1A
SQMPIRKIRSLGG
RGEDLDKLHRAAW
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431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478

023404
023404
023404
Q5JSZ5
P06401
P06401
P06401
PO7737
PO7737
P62191
P25786
P25786
P23638
P60900
P60900
P51665
P60484
P60484
P34222
P34222
Q06991
Q05911
Q05911
Q9SQ57
P03962
P03962
Q9CQ69
P59271
P63000
P62826
P62826
Q09028
Q09028
Q09028
Q16576
P49756
P49756
Q9P2N5
Q9P2N5
Q9P2N5
P54725
P40043
P40043
P40043
Q7Z5B4
Q7Z5B4
015034
015034

91
246
254
142

386
565
70
105
15
62
243
195
45
71
214
62
164
161
195
129
147
167
140
20
83
71
90
166
28
130
114
178
220
142
69
236
85
117
142
78
90
110
118
117
120
34
302

AASIAQKRVFTFG
HAKFEEKLERMKE
ERMKERKGVKNDT
SVPGGPKSWAQLN
MTELKAKGPRAPH
FQPPALK IKEEEE
FESLPQKICLICG
LTLGGQKCSVIRD
FNVTVTKTDKTLV
HGPGGGKKDDKDK
LAAHQKK I LHVDN
EERPQRKAQPAQP
ATELALKTLSKTT
SVAVRGKDCAVIV
TVTHLFKITENIG
IRSYLEKVATGKL
FLDSKHKNHYK 1Y
VRTRDKKGVTIPS
MDELYAKAISLGV
GLGPAPKAVLDQI
SVVLPEKLKSKMT
KFAMEYKDLPVLG
QLTTLGKRATLWI
YNIHKAKHGSDSG
PSPVAAKLFN IMH
LKALSAKYNFLLF
QEFEQSKRKNPAM
TYTKPKK IKHTHK
LTQRGLKTVFDEA
GKTTFVKRHLTGE
VD IKDRKVKAKS I
FGSVSGKIEIEIK
RLRGHQKEGYGLS
GKVVDAKT I FTGH
PHI IATKTPSSDV
KHLGARKDHPGLK
DSHPRKKKKEKKE
PLLEPVKPEPKPL
RDGRKKKYPSPQK
KKREDGKWRDYDR
VVVMVTKTKAGQG
LHQH I EKHLLKDI
ELKFHEKSKEETF
KEETFDK I TWHYG
ILY ILFKLSKGKT
ILFKLSKGKTTAE
E1DLLQKSKVREL
IVPYPRKITLIKQ
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479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526

015034
P57078
P27635
P27635
P27635
P27635
P27635
P47914
POCHO6
POC224
Q9SJQ6
Q9SJQ6
P04050
P04050
P04844
P60866
P38701
P38701
Q9SIP7
Q9SIP7
P23396
P23396
P23396
P23396
P0O5750
POCX35
P39743
P39743
Q9LK36
Q9LK36
QoY467
QoY467
QoY467
094979
094979
094979
Q5TEA6
Q5TEA6
Q5TEA6
Q5TEA6
Q01105
Q01105
Q6AI14
Q6AI14
Q13485
Q13485
015105
015105

453
45
13
15

121

158

170
87
88
88
23

121
15

176

469
34
21
53

153

197

151

185

197

201

148

174

169

175

263

328

417

510

568

281

344

460
72
97

144

148
35
68

377

419

122

385
93

104

NMAYKVKVLAKPH
VRHVHWKTWLATK
RCYRYCKNKPYPK
YRYCKNKPYPKSR
MRGAFGKPQGTVA
LRRAKFKFPGRQK
KIHISKKWGFTKF
VKPK I PKGVSRKL
LKALASKYNCEKQ
LKALASKFNCDKM
IPQTPMKPFSPIC
EKPKRKKHRPKVR
APLRTVKEVQFGL
TQPTIRKDGLKLV
LDTSERK I EFDSA
NVKSLEKVCADLI
QQQQIIKIRITLT
QHNLVKKGPVRLP
AKSMKFKDGYMVS
DWDPTGKSGPKTP
QRAKSMKFVDGLM
QGVLGIKVKIMLP
PWDPTGK I GPKKP
TGK 1 GPKKPLPDH
LRAARAKAMKFAD
K1 TDF IKFDAGKL
YNKHEKKKEPTAK
KKEPTAKDEERLY
DVMIAGKVAVICG
CTTTGNKD IMVD
TTRGNLKVHFHRH
GLPAFNKFVLMKA
LLTNHFKSTGSFP
LLLSCGKDAKILC
TDGLRQKQVDKLS
FINYCQKK IDASQ
NLLEKKKNQRK IR
NKNHLQKQAEKNF
ADMGNLKAMEKMA
NLKAMEKMADALL
ASAGLPKKGEKEQ
ASEE ILKVEQKYN
GVSTVGKNHEWNW
TFPFSIKDQCI IF
QYAFDLKCDSVCV
ARLH1GKGVQLEC
GAEADLKALTHSV
SVLKKLKERQLEL
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527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574

015105
015105
P14359
P31109
QOY5W7
QOY5W7
QOY5W7
Q9C093
Q9C093
Q8NOX7
P12866
Q86WV6
QOWUMS
QOWUMS
P61956
P61956
Q9FFC7
Q15431
Q15431
P41544
P26639
P26639
QoY228
Q9BVV6
Q9BVV6
P69697
P10636
QOUHD2
QOUHD2
P50990
P50990
P50990
P47079
P47079
P10827
A2ASS6
A2ASS6
A2ASS6
A2ASS6
P53322
P53322
P53322
P53322
015417
015417
P58771
P58771
P58771

359
367
19
49
83
87
307
183
233
287
204
20
108
182
21
35
400
52
111
21
75
143
157
98
112
28
394
344
401

54
181
136
262
49
72
136
202
205
152
178
286
440
270
620
49
51
136

RTLLVHKVFPGFS
FPGFSIKAFDYEK
MSYSINKDDLLLM
MRDN INKVAERGE
NIFFTIKYKPKQL
TIKYKPKQLGLQE
DDSPPEKATEPAS
KLERFQKLKEEQR
KALEAQKMMKKKK
DRSPVLKCTAGAY
IHVYSEKENSETS
RGHGAQKAALVLL
NTVKEAKEKTGAT
INPGECKIGIMPG
NDH INLKVAGQDG
VVQFKIKRHTPLS
DMNGNLKGAFLPA
FEFPFAKTNLSKN
VYSKLYKEAEKIK
KPSQIFKQDSLSP
DSILAEKAEKDSK
CTLELLKFEDEEA
PQDTP IKKPPKHH
EENNKQKANDIFI
QYTMGQKDALRTV
CTNCYCKKCCFHC
SDDKKAKTSTRSS
LVYKQTKIISSNQ
EKISLPKVHPRYD
MALHVPKAPGFAQ
GPNGMNKMV INHL
NEVFLAKLIAQAC
GYNMARKFTLKEL
IANTETKGTVLLH
IPSYLDKDEQCVV
MIPAVTKANSGRY
IPTPVVKFYRDGA
EEVVPAKKTKTIV
VPAKKTKTIVSTA
IGTNLLKIMGPPL
LGTAWVKNYAQLI
FFNKEEKEY ISER
NTGNYFKRATALG
PFLAESKTKNAAL
GGLGTMKPEPAPT
LVSLQKKLKGTED
SLQKKLKGTEDEL
I ESRAQKDEEKME
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575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

P40238
P29144
P29144
Q13077
Q12933
Q12933
QOY4K3
QOY4K3
QOY4K3
QOH8WS5
QOH3M7
QOH3M7
QOH3M7
Q08960
Q08960
Q07307
QOUHP3
QOUHP3
Q93009
Q93009
Q07963
Q07963
Q07963
094888
094888
Q96788
Q96788
Q96788
P39547
P39547
P39547
P28274
P28274
P28274
Q96JH7
Q96JH7
Q96JH7
P98155
P98155
Q709C8
Q709C8
Q709C8
Q709C8
Q9Y4B6
Q9Y4B6
Q9Y4B6
P04275
P04275

140
19
61

402

211

231
96

133

365

243
26
64

286
61
90
21

201

290

113

208
23
43
67

349

353

297

303

408
49
72

159
92

289

291

141

331

390

313

459
28
56
72

155

268

284

376

252

477

APPS I IKAMGGSQ
HGLLPKKETGAAS
QVTTDGKPK VDI
PKHAYVKDDTMFL
HVKTCGKCRVPCR
ETVEGEKQQEHEV
CKACI IKSIRDAG
ILSLMVKCPNEGC
NFGMHLKCQEEEK
SVWELLKGTQPHV
VYGSGEKVAGRVI
QGSQQCKQTSEYL
VSVPGSKKVILDL
DLNKQQKKPCCSD
KKNGGGKGGGCCS
IPNSNPKKTVRQR
RLVLNYKPPSNAQ
EETDEEKPKNPMV
PDRPHQKSVGFFL
GVAWDSKKHTGYV
ELPKLAKCEYSET
TLNLRLKHSDNDI
EAWENEKYRDILN
NLAKSRKSPHKDL
SRKSPHKDLGHRK
DNPMRRKSGPSCK
KSGPSCKHCKDDV
ACVGRTKECTIVP
NE 1ARCKPLMIMF
TFFHDIKGILVFL
RCHKFFKSLIKQT
HNITTGKIYSHVI
GLELLSKWKATTG
ELLSKWKATTGNF
ARYGMDKQTGRAK
GLIPAEKCTGKDG
LIKKY IKLEEDGG
SDEVNCKNVNQCL
KIGLERKEY 1QLV
LNKSQLKLGIWGG
ELDVPFKVKAGQI
TLK1PWKNLYGEA
PGRKRKKHKKHFK
GGLKKNKSAKQGD
FRKAKQKLGFSSS
LTFEALKHLASLL
FVALCEKTLCECA
VQLPLLKGDLRIQ
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623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

P04275
Q96S55
Q96S55
Q96S55
P39548
P67809
P67809
P67809
P67809
P35723
P35723
P43590
P43590
P38809
P34231
P34231
P34231
P34231
Q06689
Q06689
P38079
Q60821
Q8BID6
QONUD5
QONUD5
Q08245
Q08245
P31629
P22227
Q6NZP1
Q6NZP1
Q6NZP1
Q08245
P31629
P31629
P22227
P22227

704
137
244
274
118
52
53
58
296
161
185
22
187
85
64
150
410
607
141
593
310
57
401
254
330
70
82
237
20
65
283
331
56
244
257
11
94

RGDCVPKAQCPCY
SSSPGRKGSGKRP
DYFGQSKAVGQDT
GPPGCGKTTLAHI
VEVIARKPAGKEW
APAGGDKKVIATK
PAGGDKKV IATKV
KKVIATKVLGTVK
RRPENPKPQDGKE
NEADSTKLQEELR
QVKNLEKYFDEKN
FFFGLVKYFKRGE
Y ISDLGKKFKELQ
QQAPYPKEKKRSS
KHINVSKVIPQIG
EINGLLKYSDNAT
GASTDPKTTFSSL
VMIAI1KSGTADD
ELLTTSKNTTELL
VILNMMKSGSKKD
KEKLKLKKKHKKD
MLFVDQKDVVHLD
LFEYLPKGAHSLS
RSKSSLKTLFILF
RGYSWYKGQPKTC
DGVEQKKTEAANK
KVEETKKQASAAV
NLYKHRKSHAHAI
AKTSGQKGPGGRA
DEMGLGKTIQAIA
LPPAAVKELNASF
AVKDY IKMLLQND
PEAEQVKKEEQNI
SHAHAITKAGLVPF
TESAVSKLDLEAG
KMNEQMKKTAKTS
EEDFLFKSFESLE

S(3): List of 659 negative Ubiquitination sites and sequence

Sample # Protein ID Site Sequences
1 P20039 227 SESAQSKMLSGVG
2 P08195 269 P IHKNQKDDVAQT
3 P08195 329 VDTVATKVKDALE
4 P08908 345 RERKTVKTLGI IM
5 P08908 405 I YAYFNKDFQNAF
6 Q8NE71 50 ELAVEDKQAGEEE
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Q8NE71
P50544
P50544
P50544
P93821
P93821
QOUKV3
QOUKV3
QOUKV3
QOUKV3
QOUKV3
Q07622
Q07622
Q07622
Q99K10
Q99KI10
P52910
043707
043707
P48962
P48962
P48962
Q84VQ0
Q84VQ0
095831
095831
095831
095831
P38080
P38080
QISLK6
QISLK6
QISLK6
QISLK6
P54115
P54115
P54115
P10275
P10275
P10275
Q12955
Q9Y2G4
Q9Y2G4
Q692U8
Q06408
Q06408
Q06408
QONR48

57
265
300
359
114
306
103
138
143
223
349
284
307
311

68
258
286
125
233

52

96
147
115
174

15

93
232
244
137
150
124
143
159
295

13
268
367

17
180
609

10
224
277
371
161
349
372

86

QAGEEEKVLKEKE
IFTVFAKTP IKDA
HGLPEKKMG IKAS
MKSL IAKAVDHAT
FSLDLTKTFIYHN
TVYGPIKELLSEE
ALVKRLKGALMLE
SQNSFIKQYLEKQ
IKQYLEKQQELLR
DDEKPRKGERRSS
SQEEARKSHLARQ
YNINAEKLKRSLK
ILEHSFKVLTKLI
SFKVLTKL I TLKW
PLTLSEK IVYGHL
AGILTVKGGTGAI
GSTGSPKGVVHTT
IASKGVKLVSI1GA
AFEVAEKYLDIPK
SAEKQYKGI IDCV
AFKDKYKQIFLGG
LAADVGKGSSQRE
FAYDGEKTLFTVG
EISYAAKIPMQAI
AGALKQKLVPLVR
TMKEDEKRYNERI
AVLTGKKVVQLDV
VRDNMVKLNDGSQ
MELCPNKSLLDYM
NQRLSTKLTEAEI
VGLSMGKEALEDW
VEVNSRKASVHKG
FGRRTWKRIRVGD
STKSPSKRSRIEK
DTAEPVK I TLPNG
SESNLKKITLELG
Y IDIGKKEGAK I L
YPRPPSKTYRGAF
SCSADLKDILSEA
IDKFRRKNCPSCR
AASQLKKNRDLE
NHKKVAK I LLEAG
GRSLRKKRERLKE
HSHHHPKKKSRHR
FKGPNHKVYHDMV
TYKPNAK I 1QFHP
GNEQMFKG INFAP
FSEGNLKLKIGLQ
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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
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

QINR48
QINR48
Q8NBUS
Q8NBUS
P35193
P35193
P35193
Q12691
Q8WXE1L
Q8WXE1L
Q8WXE1L
Q99728
Q99728
Q99728
QOUIFS
QOUIFS
QOUIFS
QOUIFS
Q8NFC6
Q8NFC6
Q8NFC6
Q8NFC6
P55061
P38356
P38356
043684
A2RUR9
A2RUR9
A2RUR9
QOY4F5
QOY4F5
Q96514
Q96514
Q96514
Q96514
QOUKL3
QOUKL3
QOUKL3
QOUKL3
022203
022203
022203
022203
022203
022203
P62157
Q96M89
Q96M89

94
139
112
148

26

56
101
285
138
170
244
153
160
170
167
211
370
400
235
236
291
324
195
238
298

52
126
156
284

41

58

62
113
158
165

46
208
220
248

85
121
124
134
166
206
116

41
123

K1GLQAKRTKKPP
NEHCPSKRDPSKL
TVILPIKKKHLFE
I AKATAKEAGCRF
VYDECNKFQL IVP
NDSNGCKHLFWQP
GEGTLKKYNLTIS
LHRKLSKLAVLLF
EEEVLIKNGEIKI
FLLEQEKTQALSD
CSPQFGKTSFPTK
FSPRSKKVRYVVS
VRYVVSKASVQTQ
QTQPAIKKDASAQ
NRNGPEKGVNGSI
SGGGNRKCNQEQS
KEESVNKHTSVIQ
KKETYMKL I VPSP
TSERASKKLPSQP
SERASKKLPSQPT
CPVEE IKNYTKEH
STDKGEKKPDSNE
TQL I 1EKAEHGDQ
SKVGKNKSLNRME
GLFITLKSIYDYI
ANSMRLKYQHTGA
VPEYKEKQTPESL
ETCQRSKNLKVDD
MW I EQGKLEWKNQ
QSRSVDKQHAVIN
RDEHWVKDLGSLN
FRNLSQKFGPVML
MISYNFKD I GFAP
NDLL IKKLTESAL
LTESALKKSPVNL
VSDSASKSCVPSR
GKPHSDKRSTSHL
LPTSVEKHCTNGV
DSRRGRKD IRHSQ
LAKEVLKEHDQKL
YGPHYVKVRKVCT
HYVKVRKVCTLEL
LELFTPKRLESLR
LPENRAKGLQLRK
EQGLEFKAIVSNG
MTNLGEKLTDEEV
SNFYQSKYKRRTL
STSKITKQSFKEI
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103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
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

Q96M89
Q81X12
Q81X12
P25322
P25322
P25322
P25322
P25322
Q12834
Q12834
P25694
P06493
P06493
Q02224
Q02224
Q02224
P13569
P32657
P32657
P32657
P32657
P32657
QOUNE7
QOUNE7
014757
014757
P29465
P29465
P08679
P08679
P08679
P08679
Q01955
Q01955
P32798
P32798
Q9R194
Q9R194
Q9ZQB9
Q9ZQB9
Q9ZQB9
Q12734
P89105
P57076
P57076
P57076
P57076
P57076

131
275
558
33
50
58
114
194
33
110
305
34
201
116
119
150
283
133
208
216
240
336
72
203
53
222
123
156
173
208
218
239
63
161
113
411
86
559
18
113
118
564
232
92
114
196
203
215

SFKEIEKVALPTN
LQQPQQKAGLLQP
RPEETHKGRTVPA
VLRAMLKTEETCA
YFKCVQKE I VPSM
1VPSMRK IVATWM
FVASKMKETIPLT
LCATDVKF ISNPP
RWQRKAKEAAGPA
SQTPTKKEHQKAW
AFEEAEKNAPATI I
QVVAMKK IRLESE
AELATKKPLFHGD
IHD 1 FQK I KKFPD
IFQK I KKFPDREF
CGTQKMKPLI IRE
WEEAMEKMIENLR
FSNRQNKTVNYNI
PDLNNCKENYEFL
NYEFL IKWTDESH
GQVRGLKRLDNYC
LAPEQVKHFQNRE
RALCYLKMQQHEQ
QACIEAKHDKYMA
DCPENIKKEICIN
QEYSDWKEKKTYL
DKKASVK I SDEGV
PINKSIKPLRKET
ALESESKFAKAYA
LPVIAAK I YRNVF
NVFKDGKMGEVDP
VNL I GSKDEDFVD
PGSPGQKGFTGPE
QKGAPAKEEDIEL
PVIENPKFVLYVG
PLSLRPKTYGTGI
LDTSLRKLNSRLF
SGPASPKRKLEAA
NNNNTRKGTPVVV
GVGSLQKQNHTKK
QKQNHTKKSKLFY
DKNSTGK IAFPSS
LCFWQLKDSKMAI
SGGAVFKKDDIGR
MKQVLKKT IEEAK
QLWWAAKELRRTK
ELRRTKKLSDYVG
GKNEKTKI1AKIQ
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151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
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

Q08412
Q08412
Q13616
Q13616
Q13616
Q13619
Q13619
Q13619
P40087
Q39017
Q39017
P07262
P07262
060610
QINSV4
QINSV4
QINSV4
P39976
P18858
P18858
P06746
P06746
P06746
Q03001
P38167
P38167
P38167
PODH99
PODH99
P0O0533
Q9LD55
Q9LD55
Q9LD55
Q9LD55
Q13347
Q13347
Q02908
Q02908
P14351
P14351
P14351
P14753
P32353
P54781
P54781
P38748
P38748
QOWPQ2

56
145
97
221
337
186
228
234
40
262
369
74
404
18
56
164
228
294
16
18
60
84
87
307
95
219
424
180
187
129
48
137
211
269
141
264
57
188
244
248
361
34
180
99
235
35
66
510

TPKVEEKVNKSSG
SDPESGKDIELPT
RLKEFLKNYLTNL
EDDAFAKGPTLTV
DGLGELKKLLETH
THI1 ISDKMVQSKT
SDLQVYKDSFELK
KDSFELKFLEETN
ADCGFDKTKHDLY
SIRIQSKKYKQTN
LVFINKKSGAQRG
SAKGPYKGGLRFH
RVDQELKRIMINC
RGTRDKKKGRSPD
PEEPGEKRPKFHL
Y INTASKTGSLKR
LLDILEKLISGKI
CTIEYLKDLPFPL
HPKKEGKAKKPEK
KKEGKAKKPEKEA
KSGAEAKKLPGVG
ATGKLRKLEKIRQ
KLRKLEKIRQDDT
NNPVELKALYNQY
AQLLGKKQNKQPP
LSNEYLKISISTS
LYLDKTKTKASLL
VSSYLKKVGYNPD
VGYNPDKIPFVPI
SNYDANKTGLKEL
WQKPLEKIMFKYL
SI1VSGEKGKDRSD
HLANLNKYRDQRD
MVKKTPKSSLLMV
NNEPYMKTPCNDS
TSTRIGKFEARFF
I TKYSKKYKLKQQ
TFMSLPKEYREDF
VKYKEPKPWPKEG
EPKPWPKEGL1AD
KKRALPKDWSSQG
PSLPDPKFESKAA
ENHGVRKLIIEYF
FEEYKAKWASGPL
TEDQVRKIADDYY
PKKLKAKSIGEES
DMITDFKNQTSKE
LMFKVLKERGSLD
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199
200
201
202
203
204
205
206
207
208
209
210
211
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

P38261
P38261
Q5HYJ3
Q9BXW9
Q9BXW9
QONVI1
P38631
P38631
P38631
P0O1100
P38297
P38297
P19145
P19145
P19145
P31644
P31644
P47870
P47870
P47870
P47870
P47870
P32288
P32288
P37303
P37303
P37303
P37303
P37303
P63092
P48813
P48813
Q3T8J9
Q3T8J9
Q57848
Q57848
P08539
P08539
P08539
P40531
P26569
P16403
P16403
P16403
P16403
075367
075367
075367

48
125

50
190
157
255
405
492
265
282
287

347
372
364
406
94
136
303
339
359

232
62
178
283
316
341
274
324
342
120
190
278
554
43
118
246
67
56
52
90
106
127
38
134
135

VEFSLKKARNNWK
NPYSDLKDPATSY
RRKVDGKLLCWLC
NDSIFVKLLKISG
DRVVDGKDLTTKI
LSGEECKKQLINT
KARKAKKKNKKAM
YPEGIAKIVLEDG
QPLAAYKWASCAL
I SSMELKTEPFDD
LVPONGKYALLKI
GKYALLKITY1KDD
NTSSYEKNNPDNL
LVPYNDKSLIGAS
IKTHGIKGLPSVV
EAAKIKKKREVIL
TTSVSVKPSEEKT
QQAWRDKRLSYNV
VHGVTVKNRMIRL
PKIPYVKAIDMYL
RGPQRQKKAAEKA
MRLDVNKIFYKDI
AEASIEKTQILQK
AEEFGIKISFHPK
VARMAGKEAGLFC
CMENGLKLHCDGA
AEYCEAKGIPLES
LVKKGLKYNVKLM
DTLEKVKLAISEA
EALNLFKSIWNNR
DGY I1GSKYWRDPG
TPI1QRFKGVVATF
LNIHIGKGKLHAT
SGSQSAKPVSQPR
CENGSYKPGWLVT
VCONLEKQISLIG
RDKNEIKLLLLGA
KDLFACKRILLKA
DIAKATKQLWNND
DKVDTIKLIYNHF
AAAPTKKKTTSSH
KAVAASKERSGVS
LKSLVSKGTLVQT
GASGSFKLNKKAA
KKAGGTKPKKPVG
IKKGHPKYRIGVG
I TPPPAKKAKSPS
TPPPAKKAKSPSQ
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247
248
249
250
251
252
253
254
255
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

Q96A08
Q96A08
Q9LQQ4
Q9LQQ4
A3AGM4
A3AGM4
A3AGM4
A3AGM4
P62805
P62805
P51610
P51610
015379
Q9Y2N7
Q9Y2N7
P09429
P41235
P41235
P41235
P41235
060506
P31539
P31539
P31539
P10591
065719
P57058
P57058
P57058
P38695
P38695
P39003
014602
P0O8069
P0O8069
Q9Z1E3
014920
014920
014920
Q14974
Q14974
Q14974
Q6P198
Q13568
Q13568
P29994
P29994
P29994

13
29
51
70
12
41
100
113

32
20
282
138
288
296
82
70
81
118
127
256
20
67
266
110
351
188
243
354
294
557
33
67
66
336
87
234
467
469
312
372
403
100
18
96
127
230
258

KGAT I SKKGFKKA
TQKKEGKKRKRTR
EAGDKKKKRSKKN
Y IFKVLKQVHPDI
EKKPAEKKPAAGE
KRLPASKASSKEG
INDIFEKLAQEAA
RLARYNKKPTITS
GRGKGGKGLGKGG
NIQGITKPAIRRL
LLQPRWKRVVGWS
LVMDDVKVATHEK
GLHHAKKFEASGF
DSDAVSKSIHTLL
IHTLLSKGQAVTG
KTY IPPKGETKKK
GDRATGKHYGASS
SSCDGCKGFFRRS
CRYCRLKKCFRAG
FRAGMKKEAVQNE
IPKSKTKEQILEE
ILTLAQKLASDHQ
DYDLFKKVVNRNL
DFEERFKGVLKEI
EFKGETKNFTPEQ
GSTRIPKVQQLLV
VVHRDLKIENLLL
RKKYGPKIDVWSI
VLHMTEKLGYKNS
GKI1EEAKRSLARA
ENVLPWKSTKWIP
LSTPSNKAERDEI
IRGKLRKKVWINT
HILLISKAEDYRS
KVCEEEKKTKTID
AT1HEEKPLTMEV
PVQWHSKVRQKSE
NNSCLSKMKNSMA
SCLSKMKNSMASM
PPEHTSKFYAKGA
HVLPFIKEHIKNP
PEPSQLKPLVIQA
GGAVAGKKNRTWK
PRRVRLKPWLVAQ
LRCALNKSRDFRL
IQLLHLKSNKYLT
MKWSDNKDD I LKG
TCDEHRKKQHVFL
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295
296
297
298
299
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

P36035
P36035
Q7M6Z4
Q7M6Z4
Q38997
Q38997
Q38997
043474
043474
043474
043474
043474
Q15349
Q15349
Q86UP2
Q01650
Q12502
Q12502
Q12502
Q12502
Q5VZK9
075581
075581
075581
Q9HCC9
022042
Q3KQU3
Q3KQU3
Q3KQU3
Q7L590
Q7L590
Q7L590
P93819
050008
050008
050008
050008
050008
P19358
P19358
P19358
Q03164
P53045
P53045
Q9Y623
Q02566
Q02566
Q02566

55
133
90
262
77
86
176
278
414
425
439
443
95
99
55
158
72
86
89
335
44
108
303
513
249
333
163
173
206
71
302
340
237
28
36
145
196
259
114
254
292
211
86
289
63
48
50
58

YNPDHEKLYHNPS
PIPELRKMTWQNW
GQTGSGKTYTIGG
NTGERFKESIQIN
KITLNRRKIKNMEM
NMEMEEKVRREIK
NLLLDSKCNVKIA
RTCPKIKQEAVSS
CMPEEPKPKRGRR
RRSWPRKRTATHT
DYAGCGKTYTKSS
CGKTYTKSSHLKA
AMKVLKKATLKVR
LKKATLKVRDRVR
PTKTDKKKAEKKK
FATYLLKPLFPTC
YSSAEDKSLKNTE
NVSTTSKSLKRKS
TTSKSLKRKSTFG
EETTRVKAHACPV
GDKVENKVLVLTS
CDWLGEKLYWTDS
CLMSPVKPFYQCA
GDAKTDKIEVMNT
PLNLDRKVEDMSE
HPFVTGKRQEPYP
KAVWLEKEEKAKA
AKALREKQLQERR
QRQKLEKNKERYE
GETRDEKENLATL
TFGVILKKVTPQS
LFGEVHKALWKTE
RGAAI IKARKLSS
ESFWDGKSTAEDL
TAEDLQKVSADLR
NEYKEAKALGVDT
EVITELKAAGATW
KTLTSLKGVTAFG
QGLHYEKSLEDLG
AGLTGRKI1VDAY
AARWVAKSLVAAG
KSGDKIKKKDSKS
PYFRRWKLQPTKI
ESGPEAKASREER
GGKVTAKTEAGAT
DKEEYVKAKVVSR
EEYVKAKVVSREG
VSREGGKVTAETE
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343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

Q91783
Q91783
QILR74
QILR74
P16603
P16603
P16603
P16603
P16603
P15531
P15531
088522
088522
088522
Q00653
Q00653
P25208
Q39161
Q39161
P30415
P30415
P30415
P53253
P53253
Q01705
Q01705
Q01705
Q923B3
Q923B3
P53370
Q02218
Q02218
Q38799
P04637
P04637
Q15004
Q56WK6
Q56WK6
P15873
P15873
P15873
QOUHG3
Q02785
Q02785
Q02785
P33302
P33302
P38075

35
106
25
170
25
181
275
300
317
85
128
102
129
249
143
210
80
184
291
47
55
179
82
139
428
631
845
142
261
303
296
336
74
305
382
63
19
94
31
117
210
100
117
151
238
65
109
113

RPFDLKKDVFVPD
AVLYNLKERYASW
RLYLRNKVERNQS
QEDREQKEEADLT
AVLLYVKRNS IKE
GAIRLGKLGEADD
Y1APIVKSRELFS
LSGSNIKYSTGDH
PSNPLEKVEQFLS
EGLNVVKTGRVML
SVESAEKE IGLWF
KFQEARKLVERLS
KELEQLKKCQQQM
SHIKSSKGMQLED
GVLHVTKKNMMGT
SFSLPLKPVISQP
QTGK 1 AKDAKECV
DVPEILKGLASVG
GGFFSPKRCEEAI
CLCSGEKGLGKTT
LGKTTGKKLCYKG
CGVLATKLTKDVF
ILFLSKKPSRHIG
LFAMLLK 1'YGGDY
PCEHAGKCLNTLG
YLCLCLKGTTGPN
KNSGVCKESEDYE
LNPGNLKPAQQPS
QLKEKRKGVATLP
FYKLYHKELPENY
LKT 1 I1DKSSENGV
FCQFDSKLEAADE
GAYKITKGLLEKY
LPPGSTKRALPNN
STSRHKKLMFKTE
PTPKWQKG I GEFF
AAAPVVKEKP I TD
TAEEVQKKALEEF
LVNFQCKEDGI 1A
IAEYSLKLMD DA
DLTFGAKYLLDI 1
PLNLHMKRFVKDL
DSGIAFKNLTAVG
PAHL I SKFTKKSD
LDFHFPK I TVKET
TQSAPNKSDAQSI
SSAAWVKNMAHLS
AIVFFWKDLQRQV
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391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438

P38075
043933
043933
P35056
P35056
P15259
P25297
P25297
P25297
P25297
P25360
Q99755
Q99755
Q99755
Q99755
Q99569
Q99569
023522
023522
P53350
P53350
P53350
P13797
P13797
Q8WZzA1
Q8WZzA1
Q8WZzA1
Q8WZzA1
P29590
P29590
Q9Y253
Q9Y253
0658J3
0658J3
0658J3
023404
023404
Q5JSZ5
P06401
P06401
PO7737
PO7737
P62191
P62191
P25786
P23638
P23638
P60900

215
185
334
289
328
222
108
385
419
515
84
140
194
253
357
42
709
31
203
38
143
272
68
185
28
216
224
298
150
616
168
376
15
40
151
98
147
263
270
638
91
108
19
38
41
218
247
182

RFVYRRKTENDPW
PKTRRAKENTFSK
FTVTYGKLVKLLS
LGEDYLKYLGGRV
LMENGAKLSEAAL
IVYELNKELKPTK
PSQTLLKVSTSVG
GSKNVYKKLYDTA
VDI IGRKP1QLAG
NCARDGKPTNCWL
THKLKRKLFGSKT
YNDFRFKTYAPVA
DDEF 1 1KTVQHKE
LLPRSVKMHIKYD
RRPAPQKALYSTA
TILASVKEQELQF
AGEEARKQMRSCE
STLIPTKPLSVSP
SSVRLPKWIDDVA
AAAPPAKE I PEVL
SLLELHKRRKALT
NEYSIPKH INPVA
LDGDRNKDGK I SF
DERAINKKKLTPF
YLTWKYKLTNQRA
WAFVGRKGGPVFG
GPVFGEKHSKSPA
DPLPDNKVLNVPV
EQLLCAKCFEAHQ
LVFFDLK IDNETQ
QKEGMRKQGLFQW
IRVQGDKRLSSLR
PAASSVKKPFGLR
CYRESGKSNVGTS
RAAWWGKVPRKDL
RVFTFGKGRSEGN
QYQIAGKKLPEGL
PAQPVRKGASQFM
GVALVPKEDSRFS
MVLGGRKFKKFNK
SMDLRTKSTGGAP
TVTKTDKTLVLLM
GGKKDDKDKKKKY
RVGKKKKKTKGPD
TVGLKSKTHAVLV
EFAT IRKGANDGE
KTG I TKKDEDEEA
TSFLEKKVKKKFD
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439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486

P60900
P51665
P60484
P60484
Q06991
Q05911
Q05911
Q05911
Q9SQ57
P03962
P03962
P03962
P59271
P59271
P59271
P63000
P63000
P62826
P62826
Q09028
Q09028
Q09028
Q16576
Q16576
Q16576
Q16576
P49756
Q9P2N5
Q9P2N5
P54725
P54725
P54725
P40043
P40043
P40043
014924
Q7Z5B4
015034
Q9CQJ4
Q9CQJ4
Q9CQJ4
P57078
P27635
P47914
P47914
P47914
POCHO6
P63048

185
84
66

221

133

243

273

456
41

134
142
83
92
96
153
183
99
167
25
307
317
119
159
211
219
125
59
137

31
69
23
102
112
127
80
433
93
97
320
221
141
22
63
106
98
112

LEKKVKKKFDWTF
MYGMFKKVNARER
KHKNHYK 1 YNLCA
FVVCQLKVKIYSS
PEKLKSKMTYYNN
GQTYSRKIDIDVL
RLLANLKEVEEPF
APQQVEKFVQKDV
LETSIPKPYMARG
MSKATYKERAATH
GI1VSGLKQAAEEV
AAEEVTKEPRGLL
AKKRKKKTYTKPK
TKPKK IKHTHKKV
K IKHTHKKVKLAV
KE 1GAVKYLECSA
LCPPPVKKRKRKC
TSRVTYKNVPNWH
FLWLARKL 1GDPN
EEYK IWKKNTPFL
WDLRNLKLKLHSF
HSFESHKDE I FQV
KIECEIK INHEGE
YTKHPAKPDPSGE
DINAGPKEGK IVD
GK1VDAKAIFTGH
VQGASGKLQAFGF
LDVFLQKETSGFV
RRTREKKREDGKW
AVTITLKTLQQQT
VKVLKEK I EAEKG
DYRIDEKNFVVVM
EDGETVKVFEDLQ
IKQAVRKPELKFH
KFHEKSKEETFDK
KPKLDSKALG INR
EAFAKAKGSGGGA
EEFDIVKAARYKY
CPTCRKKLVSKRS
RKKLVSKRSLRPD
VSEKYWKVNKPME
GVLTQKKPFADEK
IMSIRTKLQNKEH
WHRNG I KKPRSQR
MQANNAKAMSARA
AHPKLGKRARARI
EKQICRKCYARLP
RAVNCRKKKCGHT




39

487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534

Q9SJQ6
Q9SJQ6
P04050
P04050
P04050
P04050
P04050
P04844
P04844
P04844
P04844
P04844
P60866
P60866
P23396
P0O5750
P0O5750
P0O5750
P0O5750
POCX35
POCX35
POCX35
POCX35
P39743
P39743
P39743
P39743
QILK36
QoY467
QoY467
QoY467
094979
094979
Q8RXK2
Q8RXK2
Q5TEAG
Q5TEAG
Q5TEAG
Q15047
Q15047
Q15047
Q15047
Q15047
Q01105
Q6A114
Q6A114
Q6A114
Q13485

116
156
34
101
112
129
145
229
340
442
456
460
30
44
132
78
106
151
194
75
127
128
133
118
152
170
217
237
38
246
374
105
388
10
42
28
70
112
102
194
229
233
239
83
336
450
523
88

I LKTPEKPKRKKH
QESKTPKRKYVRK
RAISVAKIRFPET
F1AKIKKVCECVC
VCMHCGKLLLDEH
RQALAIKDSKKRF
WTLCKTKMVCETD
GTEPSIKEDQVIQ
LNFMNVKFSSGYY
VRLHNQKTGQEVV
VAEPDNKNVYKFE
DNKNVYKFELDTS
LTSRNVKSLEKVC
DL IRGAKEKNLKV
IMESGAKGCEVVV
LVOKRFKYAPGT I
AQAESMKFKLLNG
ARAKAMKFADGFL
IMRDPAKSRTGPK
HVKVDGKVRTDTT
YKLGKVKKVQLGK
KLGKVKKVQLGKK
KKVQLGKKGVPYV
ELQETLKPDLALV
ATKRNHKKLDLDR
NKHEKKKEPTAKD
LEAEFVKPLFVSF
DSVTKSKFDNLYG
HPQVCAKCCAQFT
PLFSPIKPVQTSK
KPGGRHKCRFCAK
ILYDPSKI1AGDK
PLKKPPKWIRRPV
KLATAEKKLLVDL
LNVYDKKLGSSLS
KAEEHNKRQKERN
RENLLEKKKNQRK
EGDQLFKMGIKVL
VKDFYSKLGLQYR
MSGELSKDGDLIV
TVGPGKKYKVKFD
GKKYKVKFDNKGK
KFDNKGKSLLSGN
RQPFFQKRSELIA
ACAVTMKKYVEEN
SLFPRKKMFVTAT
VRDKFKKFDHRYL
LQVAGRKGFPHVI




40

535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582

Q13485
Q13485
QOHCE7
QOHCE7
QOHCE7
095863
QOY5W7
Q9C093
Q9C093
Q8NOX7
Q8NOX7
P12866
P12866
Q86WV6
Q86WV6
Q3TBT3
Q9FFC7
Q9FFC7
Q15431
Q15431
P26639
QoY228
Q9BWV6
Q9BWV6
Q9BWV6
Q9BWV6
P38085
P38085
P10636
P10636
P10636
P07437
P07437
Q15560
P50990
P50990
P50990
P47079
P47079
P47079
P47079
P10827
P10827
A2ASS6
P58771
P58771
P58771
P58771

110
159
425
426
521
152
106
209
219
120
382
10
342
224
338
235
128
347
70
117
18
245
36
79
120
230
29
549
274
293
375
154
216
232
62
270
326
53
156
211
246
27
59
477
29
30
37
48

LHKNELKHVKYCQ
PSSMMVKDEYVHD
MRPKDLKKRLMVK
RPKDLKKRLMVKF
YKQLLGKPIQLSD
KDLQARKAFNCKY
SCAVCGKVKCKRH
QNEIMAKIQAAII
AT1QIPKPASNRT
YPEFPPKDMCEKL
NKDVRHKGKRGKR
LSFKTTKHYHIFR
KRNPLNKTVAHQF
NIRFLDKLPQQTG
HLRQEEKEEVTVG
IDRAGIKNRVYSN
KPIFLGKVPREVP
KAKTSLKV IADHM
SDPALQKVNFLPV
KEAEKTKKWKVST
KMGGEEKP IGAGE
EDKLKGKLRSLEN
PALSANKRLPVGT
SESDFSKDVAVQV
ALRTVLKQKAQSM
HCHDHEKQMNVFM
ERTHSEKQKRDFT
FAYFGHKTYFKSW
PVDFLSKVSTEIP
PSVGRAKGQDAPL
SRVPQLKARMVSK
GTLLISKIREEYP
ICFRTLKLTTPTY
MASDELKE IRKAM
VINHLEKLFVTND
ELMNFSKGEENLM
DLRRLCKTVGATA
GPCGRNKT I'VNHL
I TDKNDKNELLKM
DSIRVVKIMGGSL
SEDKKHKVAVFTC
SPDGKRKRKNGQC
CVVCGDKATGYHY
EKTAVTKVVVAAD
EQAEADKKAAEDR
QAEADKKAAEDRS
AAEDRSKQLEDEL
ELVSLQKKLKGTE
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583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630

P58771
P58771
P58771
P29144
P29144
P29144
P29144
Q13077
Q12933
Q12933
QOY4K3
QOY4K3
QOH8WS5
QOH8WS5
QOH3M7
QOH3M7
QOH3M7
Q08960
Q08960
Q08960
Q08960
Q07307
POCH28
QONPDS
QONPDS
QONPDS
QOUHP3
094888
Q96788
P28274
Q96JH7
Q96JH7
Q96JH7
P98155
P98155
P98155
P98155
Q709C8
Q9Y4B6
Q9Y4B6
Q9Y4B6
P04275
P04275
Q96S55
Q96S55
P98170
P39548
P35723

65
161
168
131
186
321
401
124
176
196
201
388
166
233

53
126
253

53

69
121
155
456

82

52

95
154
281
434
381

38

38
128
182
255
323
325
453
158
265
282
363
457
843

62
287
334

49
169

KYSEALKDAQEKL
AEDADRKYEEVAR
YEEVARKLVI IES
LKER 1QKERKEKI
LLNSFEKKYSDPG
1EVINHKCDLVNY
EYSLREKLPANQY
LLLGFMKQWKARL
CCGADVKAHHEVC
DGCGKKK I PREKF
SMAFEDKE IHDQN
TGKPGYKLCMRLH
QAHRRQKKTTYHT
TSNV IHKHGDSVW
LACGVAKVLWMQG
CVDYWVKAFLDRP
CASWRGKSLRVQK
SQDSQEKLDLNKQ
PCCSDKK I ADGGK
GCCSSKKN1GDNE
FRKPTKKRSSTPK
SVMGGMKTFLFAS
GMQIFVKTLTGKT
YEKGVFKLEVI IP
VLKLPPKGAWRPS
EKHARQKQKADEE
EDAFQMKAEEETD
TLPEQAKLLALVK
ERLRESKKKAKMA
LKVTSIKIDPYMN
ASGGLLKRRDRRI
LSNYHCKLLSPIL
NTVGYGKDRSGSL
GECIHKKWRCDGD
QCLGPGKFKCRSG
LGPGKFKCRSGEC
NRRD IRK I GLERK
KRKKHKKHFKKPF
PEDGGLKKNKSAK
ENFRKAKQKLGFS
MFY IDLKQTNDVL
LHNSLVKLKHGAG
APGETVKIGCNTC
RAGERAKGPSPPG
IASNSKKHS IRFV
KYLLEQKGQEY IN
YE 1 AHCKP IMFMI
QEELRKKQISLEG
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631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

P43590
P38809
P36134
P36134
P34231
P34231
Q06689
Q06689
Q03559
P38079
P38079
Q60821
Q60821
Q60821
Q8BID6
Q8BID6
QINUDS5
Q08245
Q08245
P31629
P31629
P31629
P22227
Q6NZP1
Q60821
Q60821
QINUDS5
QINUDS5
QINUDS5

145
244
84
223
58
614
244
439
187
9
315
112
141
345
276
377
113
29
103
82
188
234
266
77
341
360
114
233
275

FNCSTDKLTLFLP
QFDSKMKTELVHG
CQEKKKKRKGVGT
IRWHPDKHRYHKS
IGEADIKHINVSK
SGTADDKYGVVFK
SLFSSLKTSLAEG
I TPEQLKEMTPSI
EKQKKKKKGLFGR
DYVELLKRGGNEA
LKKKHKKDKKKAK
TACHTLKSLAEPS
KRAKDEKAAATML
ACKAHEKTHSPLK
RKNRKNKETVRHI
RAALMSKNSLLSL
EAVDPRKKKGAAE
KESLQNKGQEVKE
EGGFLKKLNRKIA
VQQVAEKQYPPHR
KPKKPGKY ICPYC
TKSNLYKHRKSHA
PFDGCEKSFIQSN
ATAYFYKEEWPLL
SDPAACKAHEKTH
GCEECGKSYRLIS
AVDPRKKKGAAEA
LRVYEEKREQEDC
DIVTWLKRHCDVL

S(4): List of 659 negative Ubiquitination sites and sequence

Sample # Protein ID Site Sequences
1 P20039 168 RNGQEEKTGVVST
2 P08195 122 NELEPEKQPMNAA
3 P08195 245 GNLAGLKGRLDYL
4 P08195 255 DYLSSLKVKGLVL
5 P08908 228 ARFRIRKTVKKVE
6 P08908 231 RIRKTVKKVEKTG
7 P08908 302 HRVGNSKEHLPLP
8 Q8NE71 30 SDKVVKKGKKDKK
9 Q8NE71 75 QQQQQKKKRDTRK
10 P50544 104 EQAQFLKELVGPV
11 P50544 122 EVNDPAKNDALEK
12 P50544 240 IPSPCGKYYTLNG
13 P50544 304 EKKMG IKASNTSE
14 P93821 55 DFAGVHKSREAVV
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15
16
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
61
62

P93821
QOUKV3
QOUKV3
Q07622
Q99KI10
Q99KI10
Q99KI10
Q99KI10
P52910
P52910
P52910
Q16186
Q16186
P48962
P48962
Q84VQ0
Q84VQ0
095831
095831
095831
P38080
P54115
P10275
Q12955
Q9Y2G4
Q9Y2G4
Q9Y2G4
Q692U8
P36404
QINR48
QINR48
QINR48
QINR48
055143
055143
055143
055143
Q8NBUS
Q8NBUS
Q8NBUS
Q8NBUS
P35193
Q12691
Q12691
Q12691
Q12691
Q99728
Q99728

332
41
91
286
117
233
309
370
53
57
89
21
44
49
171
31
95
86
177
295
287
244
630
285
139
203
334
32
29
34
44
124
176
47
297
329
352
48
104
183
263
186

123
221
238
205
207

SKGY IEKGLDGTS
FEGRWRKLPKMPE
EQRGLAKSGQKSA
INAEKLKRSLKPE
I SSGLPKVAVPST
PKVIGVKLTGSLS
MKKYLSKTGRTDI
VGTVAEKEGWPLD
SINEPEKFFDKMA
PEKFFDKMAKEYL
AWFLNGKLNASYN
SRGASNKYLVEFR
VTPDKRKGLVY1Q
KQISAEKQYKGI I
FKSDGLKGLYQGF
EVEPVKKNILLPM
GRKILDKVQETYQ
AGAYAYKTMKEDE
MRPPLSKELWFSD
DFRSLEKISREVK
YEFPVNKYSSKLI
NDPRIRKLAFTGS
MTLGARKLKKLGN
GNANMVKLLLDRG
NVLAKNKAGNTAL
FCSVHEKNQAGDT
SPEPRAKDDRRRK
VVQL INKGAKVAV
GLDNAGKTT ILKK
TGTLVSKREVELE
ELEKNTKEEEDLR
HPRKALKSGKMTD
ENNPLSKKLSPVH
LPAEEGKTLLELV
GATYYFKIAVALA
TRRMAKKNATVRS
SVICSDKTGTLTT
DPTRKQKVEAQKQ
DVITDLKDTVILP
VFSLAIKLQPSI 1
INQPALKQREAIL
EQKVTNKEPNHRI
MSEGTVKENNNEE
KTMNSLKNLSSPN
VVKGRAKGIVIKT
E1GKIAKSLQGDS
SARSGKKQKKKTL
RSGKKQKKKTLAE
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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
105
106
107
108
109
110

QOUIFS
Q8NFC6
Q8NFC6
Q8NFC6
Q10589
Q10589
043684
043684
043684
A2RUR9
A2RUR9
A2RUR9
A2RUR9
A2RUR9
QOY4F5
QOY4F5
QOY4F5
QOY4F5
QOY4F5
Q96514
Q96514
Q96514
QOUKL3
QOUKL3
QOUKL3
Q96M89
Q81X12
Q81X12
Q81X12
Q81X12
Q81X12
P25322
P25322
Q12834
Q12834
Q12834
P25694
P25694
P25694
P06493
Q5TB80
Q5TB80
Q5TB80
Q5TB80
Q5TB80
Q5TB80
Q02224
P13569

31
178
325
331
111
152
179
266
322
109
124
191
217
247
114
129
196
339
391

90
166
260

95
113
200
157
178
494
515
522
529
175
180
129
163
359

30

32

58

24

30

36

37

91
185
233
271

26

VASVVSKGGLSTG
TAPDDEKPDTSLI
TDKGEKKPDSNEK
KPDSNEKGERKKE
EKAQGQKKVEELE
VRIADKKYYPSSQ
RRESSLKYQTRCI
1WDPFNKKRLCQF
VTDAETKPKSPCT
GDTGVDKRDRKKS
QLVPEYKEKQTPE
NLTEREKMDTGVV
SQLPENKESKEAE
ENKQPQKTSQEPE
EALKHEKYTSQLQ
VKGLAPKRSEALP
PYPERPKGPVQQD
DDRHSTKSDLPVH
RLQRQ I KRDPQEL
GAEEALKTQDLEC
TESALKKSPVNLK
VLDDHIKPGRQVS
ELMKKFKE IQTQN
ENQSLKKNISALI
SLPNLEKEGKPHS
AGDSPLKPVSCPK
LSAVKGKTPQVGD
LVGMKGKDEAMAI
DGPDPEKDPSVLI
DPSVL IKTAIRCC
TAIRCCKALTGID
PEADENKQT IRKH
NKQT IRKHAQTFV
FDVEEAK I LRLSG
TPGSSRKTCRY IP
QHQGAVKAVAWCP
TAILRRKKKDNML
I LRRKKKDNMLLYV
NSNTMDKLELFRG
VYKGRHKTTGQWV
SFENSDKTARQSK
KTARQSKKEMKKK
TARQSKKEMKKKD
EK1QFLKSSGTSL
EHENESKHEELAE
PKQEEEKTGMLAN
LGQV IKKLSDGQV
TRPILRKGYRQRL
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111
112
113
114
115
116
117
118
119
120
121
122
123
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

P13569
P32657
P32657
P32657
QOUNE7
QoWUD1
014757
014757
Q9Y3E7
Q9Y3E7
P29465
P29465
P08679
P08679
Q9D5U8
Q9D5US
Q01955
Q01955
Q01955
Q01955
POCX12
P43542
P43542
P43542
P32798
Q9R194
P89105
P89105
P89105
P89105
Q08412
Q08412
Q13619
P40087
P40087
P07262
P07262
P07262
P07262
060610
P39976
P39976
P38823
P53924
P18858
P06746
P06746
F41BE4

329
51
104
195
30
73
224
244
10
53
119
193
46
367
17
124
36
129
153
264
10
64
101
196
273
107
71
128
156
197
15
97
41
172
304
70
271
275
306
261
19
243
227
441
13
148
206
35

LPYALIKGIILRK
IKQSRRKRMTTIE
KPKSRTKSKSKSK
TSLEEGKVLEKTV
PSAQELKEQGNRL
RALCYLKMQQPEQ
YSDWKEKKTYLNP
PLALLHKILVENP
FGKTQEKPPKELV
SVKDAAKKGQKDV
MNTTDKKASVKIS
FCGMPKKERQMAW
DVRQFVKEHGKTK
PDYELFKLVSSI1Y
SSTSHVKFDLGKS
MMNRVCKMFRQGL
GCVCKDKGQCFCD
PGCSGSKGEQGFP
PGAAGLKGQKGAP
KGEKGDKGAMGEP
NELKNEKSVDVLS
PLSVWWKLSNNWI
RKRSLSKQLTQFC
YFREVEKQWKLFN
KTDYSWKYYTDPL
VFPRLFKEWGVTR
AYCNHGKTNEGIK
QAELNLKDAIGFD
QRGHYDKALETSD
KLLYQKKNYMASL
DSSLLEKSNVPES
SEEEPSKENPILQ
GGAGGSKKLVIKN
DDPDNKKRIAELL
LACVDLKENVLRI
VQYNSAKGPYKGG
ADISSAKVNFKSL
SAKVNFKSLEQIV
PWTHVQKVDIALP
MMIDAAKLLSALC
EAYPKVKRNPNFK
SIVAAAKPKALNA
RTHGCFKVDDQGN
ICLCKIKPCQAIF
SFFHPKKEGKAKK
YFGDFEKRIPREE
FTSESTKQPKLLH
DQVTELKRDLNML
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159
160
161
162
163
164
165
166
167
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

F41BE4
F41BE4
F41BE4
F41BE4
F41BE4
F41BE4
Q03001
P38167
PODH99
PODH99
PODH99
P00533
P00533
P00533
Q9LD55
Q02908
Q02908
Q02908
Q02908
Q02908
P14351
P14753
P14753
P32476
P32476
P32476
P32353
P32353
P54781
P54781
P54781
P54781
P54781
P38748
QOWPQ2
QOWPQ2
QOWPQ2
Q92817
Q92817
P38261
P38261
Q5HYJ3
Q9BXW9
Q9BXW9
QONVI1
QONVI1
P38631
P38631

52
87
93
147
210
241
192
94
36
51
146
189
212
399
181
19
78
79
104
165
241
88
372
120
240
361
214
218
92
97
135
144
172
230
120
152
507
88
95

40
164
156
181
204
331
245
256

KDANAKKHTSAVV
LEQNLGKTSGIKK
KTSGIKKS IRRLA
KQPQGDKQREMRQ
FNHEDVKHQFDGL
LRDLKPKEEEKKI
FNAT ITHKYRPDLI
DAQLLGKKQNKQP
KLGG IDKRV IERF
EAAEMNKRSFKYA
AFTLGVKQMICCC
HLGSCQKCDPSCP
NCQKLTK I 1CAQQ
DILKTVKEITGFL
YAMTAHKAFQFCK
KKLAPEKERF1QC
SIPDQYKKYLLPK
IPDQYKKYLLPKL
VVAVMCKPHRCPH
GRVEQLKQLGHSI
CYLVKYKEPKPWP
LEGESRKSCSLHQ
TYLVLDKWLLPRT
KLKDLVKDGNDKV
MSLFNAKNPAPMH
VVLLIKK1GDLDF
VYRALHKPHHKWL
LHKPHHKWLVCTP
LESLDPKFEEYKA
PKFEEYKAKWASG
QSSKFVKPCVVDV
VVDVAVK I LRPCN
LNGLFTKQALAQY
FTVKKKKELVKVE
MAFTVFKMLTALV
VREFMLKKKAHEL
GSSLMFKVLKERG
ETGRSLKEAEVLL
EAEVLLKDLFLDV
MVEFSLKKARNNW
KPKQKTKKNPYSD
SSSLTEKDQHHPK
IKTLFEKLPEYFF
L 1VSQLKWLDRWV
ALSMFSKMNLQE
QVLDLLKTSVVKS
RNMSLGKLSRKAR
ARKAKKKNKKAME
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207
208
209
210
211
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

P40989
P40989
P0O1100
P0O1100
P38297
P38297
P38297
P31644
P47870
P47870
P47870
P10071
P10071
P10071
P10071
P37303
P63092
P63092
P63092
P63092
P48813
P48813
P48813
Q3T8J9
Q5T848
P08539
P08539
P08539
P08539
P08539
P08539
Q8N442
P40531
P16403
Q96QV6
Q8IUE6
Q16777
P16104
075367
075367
075367
POCOS5
P33778
P33778
Q9LQQR4
P04913
P02293
P51610

277
511
192
250

158
251
365
37
220
443
15
32
525
547
312
88
181
211
216
122
150
417
246
443
59
62
123
209
253
280
247
273
85
10
119
100
10

34
147
14
12
25
24
86
38
121

KAKKKNKKAMQEA
QPLAAYKWATAAL
LLKEKEKLEFILA
LNDPEPKPSVEPV
EGKQQFKDSNKPH
NGFNIEKKALSKL
NIAPTLKEAIDMY
AAKTKKKREVILN
SNMSLVKETVDRL
DYKLITKKVVFST
SS1QYRKAGLPRH
TTTEKKKVENS 1V
RTDVSEKAVASST
DCSREQKPFKAQY
TGEKPHKCTFEGC
DPDVLVKKGLKYN
SNSDGEKATKVQD
AQYFLDKIDVIKQ
SGIFETKFQVDKV
TKFQVDKVNFHMF
DNELNRKSSYITV
NLKKSIKPRHTVM
AAGSATKASPYVI
SEKRRKKKKGTKR
VVYHFRKAKSIRA
GKSTVLKQLKLLH
TVLKQLKLLHQGG
CKRILLKAKALDY
NLQD I CKDLNQEG
QLWNNDKGIKQCF
YFDNIEKFASPNY
ERIPPPKVHRKNP
NFSEDLKELAKAQ
RIKLGLKSLVSKG
RGKQGGKARAKSK
QAVLLPKKTESHK
LNKLLGKVTIAQG
RGKTGGKARAKAK
MSSRGGKKKSTKT
MLRY IKKGHPKYR
QKKPVSKKAGGKK
KDSGKAKTKAVSR
KSAPAPKKGSKKA
I TKAQKKDGKKRK
RPVEENKAAEKAP
LAAYNKKSTISSR
KRSKARKETYSSY
ASRWEWKRLKAKT
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255
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
300
301
302

015379
Q9Y2N7
Q9Y2N7
P41235
060506
060506
060506
P31539
P31539
P31539
P10591
P10591
P10591
P10591
P10592
065719
065719
P57058
P57058
P57058
P38695
P38695
P38695
P38695
P38695
P39003
014602
P0O8069
P0O8069
014920
014920
014920
Q14974
Q14974
Q14974
Q6P198
Q6P198
080560
080560
080560
080560
Q13568
Q13568
P29994
P29994
P29994
P30605
P30605

422
155
250
309
213
252
254
104
256
327
54
126
243
268
86
163
226
95
99
201
28
73
164
248
444
273
114
330
469
337
365
375
23
147
346
43
137
290
299
350
401
69
87
77
109
181
38
41

GDHDNDKESDVEI
QTLSRRKVEAPTE
RHSLDMKFTYCDD
SDPGK IKRLRSQV
FVTFCTKEAAQEA
FVGS IPKSKTKEQ
GSIPKSKTKEQIL
DAAK 1 QKQQKDSF
ALTAGAKYKGDFE
YRS IVEKDGAFER
L 1GDAAKNQAAMN
MVLGKMKETAESY
HF 1QEFKRKNKKD
TACERAKRTLSSS
EVQGDMKHFPFKL
SQRQATKDAGVIA
EGIFEVKATAGDT
ATKV I DKKRAKKD
1DKKRAKKDTYVT
DEDNN IKL I DFGL
SNSYNEKSGNSTA
LQKEVDKQLEKKS
GDMYGRK IGLMTV
CTNFGTKNYSNSV
QDQPSSKGAGNCM
GKIEEAKRSIAVS
ELPEHAK INETDT
CEGPCPKVCEEEK
EEVTGTKGRQSKG
ESLQSLKARIQQD
LAL 1PDKPATQCI
QCISDGKLNEGHT
ELEAAQKFLERAA
NSTEHMKESTLEA
DDWNPCKAAGVCL
YGASKKKKASASS
DAPPSFKPAKKYS
SEGGVIK IWTWES
TWESMEKSLSLRL
ADNVRSKVWAAQL
EDEMKAK IASTSK
I FKAWAKETGKYT
ADPAKWKANLRCA
QFWKAAKPGANST
NETENRKLLGTVI
SVVIGDKVVLNPV
EHDSPSKRGK I TL
SPSKRGK I TLESH
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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
344
345
346
347
348
349
350

P30605
P30605
P30605
P30605
P36035
P36035
P36035
P36035
Q8NCM2
Q15058
Q7M6Z4
Q7M6Z4
Q38997
Q38997
Q38997
Q38997
043474
Q15349
Q15349
Q15349
Q86UP2
Q01650
Q12502
Q12502
Q5VZK9
Q5VZK9
Q5VZK9
075581
075581
075581
075581
Q9HCCY
022042
Q3KQU3
Q3KQU3
Q07820
P93819
P93819
P93819
Q9SJL6
050008
P19358
P19358
075081
Q9Y623
Q9Y623
Q9Y623
Q02566

287
301
396
556
205
260
330
456
76
238
130
297
67
92
134
253
494
63
123
214
60
483
75
222
25
29
33
40
82
208
470
627
35
151
166
234
94
240
321
25
55
218
339
176
44
146
205
43

RATEVLKRSYTDT
EEI1ERKVEELVT
AFFSIDKIGRRTI
FNITKASKALAKKR
TDKSSRKWPYITC
IEDAPVKARSFLS
KVLKARKLILSDA
FMLRSEKAILGAG
GELTDKKTIEKVR
SGHLTTKPTQSKL
NPSIDFKIKVSY I
IPYRDAKITRLLK
HALTGHKVAIKIL
KVRREIKILRLFM
FDY 1VEKGRLQED
NLFKKIKGGIYTL
RPFQCQKCDRAFS
SQFELLKVLGQGS
NHPFIVKLHYAFQ
EAIDHDKRAYSFC
KKKAEKKKNKKKE
WWKNKPKWLLQGI
AEDKSLKNTESNV
TAETQVKYELIAV
VIGRKIKISVKKK
KIKITSVKKKVKLE
SVKKKVKLEVKGD
VDATNGKENAT 1V
KRTEFNKTESVQN
KLNFIHKSNLDGT
DWGEIPKIERAAL
SNGREPKAPTSDK
LSGFVGKINSSIR
RREERAKYLAAKK
WLEKEEKAKALRE
FQGMLRKLD IKNE
VGGFPRKEGMERK
AT1KARKLSSALS
LTAEELKEEKDLA
AKRILLKARDGIE
MSAAGTKFIPSNT
QKDIVEKVIPKDM
ENIEIIKKNFDLR
GARQLSKLKRFLT
VFVVDPKESYVKA
VTAYRGKKRQEAP
IAVTGEKKKEEPA
CFVPDDKEEYVKA
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351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398

Q02566
Q91783
Q91783
QILR74
QILR74
P16603
Q9Y6K9
088522
Q00653
Q00653
Q00653
Q00653
P25208
Q39161
Q39161
Q39161
Q39161
P30415
P53253
P53253
P53253
P53253
Q01705
Q01705
Q01705
Q923B3
Q923B3
P53370
Q38799
Q38799
P04637
Q15004
Q15004
Q56WK6
Q56WK6
P12004
P15873
QOUHG3
Q02785
Q02785
P33302
P33302
P33302
P38075
043933
043933
P35056
P35056

86
67
72
79
119
86

90
81
179
255
298
83
74
81
114
274
237
32
108
118
274
395
658
875
241
385
199
176
232
164
42
46
59
110
80
107
56
192
383
168
232
379
41
83
274
375
379

NPPKFDK1EDMAM
AETENGKTVTVKE
GKTVTVKEDQVMQ
I LSVHRKVAARGG
ASDDLQKVVLCRI
SKELVAKFNLNVM
MNRHLWKSQLCEM
VSQREEKEFLMCK
KTYPTVKICNYEG
ELEQEAKELKKVM
LCDKVQKDDIEVR
PPYHKMKTERPVT
K1AKDAKECVQEC
NPQEKVKIEREPM
I EREPMKLFMENG
DIDVRLKWLGLFH
AYMPANKDGRFGF
KVRHAKKRRKEMS
PTEFAKKHRFKDT
NGSSNRKSNSRFF
RFFGNSKNSFVIP
RQTAENKPLKKGF
TNPVNGKAICTCP
SGTCLDKIDGYEC
DINECVKSPCRHG
NMTSVSKDDASLA
VGNLQEKGHPQKK
FEETGIKSEFRSV
ASVPGLKVLAPYS
LPIGKAKIEREGK
RAMATYKQSQHMT
TSVSSRKAENKYA
SRKAENKYAGGNP
KEVTPEKEAPAAE
VREALNKREFTAP
SMSKILKCAGNED
LLFEDTKKDRIAE
AYYLRQKFGKDVK
GCSTFLKCLSGET
YFGPADKAVGYFQ
RKFQRSKETNTFQ
YSGDD I KKHFRGE
AYDLFNKVCVLDD
PIDLFTKWENEAK
NRQVGQKLGLSNG
TEINAFKNMQSKYV
ALEECLKLDPKNL
CLKLDPKNLEAMK
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399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446

P25297
P25297
P25360
Q06449
Q99569
023522
023522
082274
P53350
P53350
P13797
P13797
P13797
P13797
P0O5030
P0O5030
P0O5030
P0O5030
P0O5030
Q8WzA1
Q8WzA1
Q8WzA1
P29590
P29590
Q9Y253
Q9Y253
Q658J3
06S8J3
023404
023404
P62937
Q5JSZ5
P06401
PO7737
P62191
P62191
P62191
P62191
P23638
P23638
P60900
P51665
P51665
P51665
P51665
P51665
P34222
P34222

64
546
284
36
601
108
270
390
208
248
18
59
71
85
25
174
424
428
431
11
18
364
160
209
70
311
92
100
21
257
125
251
626
38
21
23
48
155
119
181
164
33
83
100
103
113
54
144

FGWQQVKTISIAG
LLIPETKRKTLEE
FNITKSQKKSLLKQ
VYDQ INKSLPAKW
RNLVFGKSTDENK
MSPKNLKRLQRLL
VSMPEPKPDQSDP
SDDGTWKLNGDRS
EYDGERKKTLCGT
YTLLVGKPPFETS
DELDELKEAFAKV
VREI'1QKLMLDGD
DRNKDGK1SFDEF
YIFQEVKSSDIAK
HQPTQEKPAKTYD
IVDELKKTLANTA
GLDAIDKAFLKSL
I DKAFLKSLKQYP
AFLKSLKQYPKAK
KPSPLIKPFGARK
PFGARKKRSWYLT
HTPISIKNARVSQ
AHQWFLKHEARPL
YCRGCSKPLCCSC
WADDAKKLCPDLL
IEHDPVKPRQLPK
HDDSAMKTLRNKM
LRNKMGKWCCHCF
TTPELFKGNGVFR
KERKGVKNDTDLS
TEWLDGKHVVFGK
ACTSDSKDPSLRP
PACRLRKCCQAGM
WAAVPGKTFVNIT
KKDDKDKKKKYEP
DDKDKKKKYEPPV
GPDAASKLPLVTP
SVLLNHKVHAVIG
RRLSDIKQGYTQH
LLQMDYKDDMKVD
GYYCGFKATAAGV
GKVGNQKRVVGVL
NMYGMFKKVNARE
WYHTGPKLHKND I
TGPKLHKNDIAIN
AINELMKRYCPNS
KEMKEGKLHNDTD
LNAGQAKITLKCP
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447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494

P34222
Q05911
Q05911
Q9CQ69
P59271
P59271
P59271
P59271
P63000
P15919
P15919
P15919
P15919
P15919
P15919
P62826
P62826
P62826
Q09028
Q09028
Q09028
P49756
P49756
P49756
Q9P2N5
Q9P2N5
Q9P2N5
P54725
P54725
P54725
P40043
014924
014924
014924
014924
014924
014924
014924
Q7Z5B4
Q7Z5B4
Q7Z5B4
015034
015034
015034
015034
Q9CQJ4
P57078
P57078

148
35
412
73
81
99
107
118
96
29
47
85
89
185
198
12
123
142
120
143
309
117
156
235
40
67
89
29
328
346
135
86
123
267
275
287
298
500
122
185
240
36
102
338
351
133
77
106

QAKITLKCPDKFT
RFSTWRKLWLNLA
QAAAVVKEEGGEN
FEQSKRKNPAMYE
GGAKKRKKKTYTK
HTHKKVKLAVLQF
AVLQFYKVDGSGK
GKVQRLKKECPSV
FENVRAKWYPEVR
IKFSEWKFKLFRV
APEEAQKEKDSSE
ALKLHPKFSKKFH
HPKFSKKFHADGK
WS IMHRKFSSSHS
QVYFPRKVTVEWH
EPQVQFKLVLVGD
IVLCGNKVDIKDR
IVFHRKKNLQYYD
KIEIEIKINHEGE
PCITATKTPSSDV
LRNLKLKLHSFES
GLVLSWKRVQGAS
LQIGEKKLLVKVD
SDSHPRKKKKEKK
ALVKKDKPEKELK
TSGFVDKLFESLY
PVKPEPKPLVQEK
ETVKVLKEKIEAE
EAIERLKALGFPE
AYFACEKNENLAA
YHGRPFKIDVQVWV
VVKLIGKCSGVLH
KGWLKPKLDSKAL
RLRAEQKTHSLVT
HSLVTMKIMHDCV
VQLSTDKAGVVAE
AEYPAEKLAFSAV
RFWDLNKHLGPAS
FKLSKGKTTAEDG
VTSDQEKRLLHQL
DLSDCIKRRQETI
DLLQKSKVRELEE
LATSLGKGQESAI
YNVLVDKETRMNL
TLGSRTKALIEKL
VLARINKHNNQQA
KKMEMAKFRY ILP
ETGSLEKLLASEP
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495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542

P57078
P57078
P57078
P27635
P47914
P47914
P47914
P63048
QONTX7
QONTX7
QONTX7
P04050
P04050
P04050
P04844
P04844
P60866
P60866
P38701
P38701
Q9SIP7
P23396
P0O5750
P0O5750
POCX35
POCX35
POCX35
POCX35
Q31125
QILK36
QoY467
094979
094979
094979
Q8RXK2
Q8RXK2
Q8RXK2
Q5TEAG
Q15047
Q6AI114
Q6AI14
Q92581
Q92581
Q92581
015105
015105
QOHCE7
P14359

158
166
337
78
15
48
52
113
62
133
134
49
98
100
70
243
46
67
77
88
148
75

223
10
53
62
106
295
211
515
71
164
385
22
66
135
89
208
120
522
168
318
379
175
312
27
40

DAHYHVKI1SDFGL
SDFGLAKCNGLSH
TEDLCEKPDDEVK
ANKYMVKSCGKDG
THNQSRKWHRNGI
NMRFAKKHNKKGL
AKKHNKKGLKKMQ
AVNCRKKKCGHTN
FCYLCVKGASWLG
DAFSKGKKNTEML
AFSKGKKNTEMLI
ETQTRAKIGGLND
HVGF1AKTKKVCE
GFIAKIKKVCECV
QVPDAKKACTYIR
MNATFSKKNFESL
IRGAKEKNLKVKG
LRITTRKTPCGEG
PNGEGSKTWETYE
YEMRIHKRY IDLE
LRAARAKSMKFKD
LTAVVQKRFGFPE
MVAL 1 SKKRKLVA
ILAPSVKDYRPAE
GPKKHLKRLAAPH
FLRNRLKYALNGR
LNGREVKAILMQR
RLVYDVKGRFAVH
EVGGLRKRRGGNT
ETTTGVKRLYQMQ
NKFVLMKAVEPKN
SSHRYHKL IWGPY
PMTPGAKTQPPED
IVLPLKKPPKWIR
LVKLVQKRGLEGE
AFLLTFKKKEDLQ
VTELGKKKSKVIK
QNKD ILKRNKNHL
MRILGKKRTKTWH
I FGTDHKSPPVMD
QVRDKFKKFDHRY
YAGYSLKRRHFFR
VTALVTKFTKLRE
ESQHRTKQLFELL
RHSSEVKRLCCCE
KSQLVQKVRSKIG
CAKNLAKKDFFRL
VAVWKRKGMFNRD
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543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590

QOY5W7
Q9C093
Q8NOX7
Q8NOX7
P12866
P12866
P12866
P12866
Q3TBT3
QIWUMS
QIWUMS
P61956
P61956
Q9FFC7
P26639
P26639
QoY228
P38085
P68363
P68363
P0O7437
QOUHD2
QOUHD2
QOUHD2
Q15560
Q15560
Q15560
Q15560
P50990
P47079
P47079
P47079
P47079
P47079
P10827
P10827
P10827
A2ASS6
A2ASS6
P53322
015417
P58771
P58771
P40238
P40238
P40238
P29144
P29144

128
162
112
125
237
238
393
398
127
312
314
42
45
70
33
84
234
479
304
352
379
30
231
323
200
236
263
266
318
83
116
164
237
244

101
130
203
273
294
222
76
118
223
339
436
63
85

QPWLDLKISSKVD
TYRFQEKYKHVKE
DLQEVPKLYPEFP
PKDMCEKLPEPQS
TQRLERKKFKEI 1
QRLERKKFKEIIL
FTFIVGKSGSGKS
GKSGSGKSTLSNL
GLLVLYKSLSMLL
GGKGGAKEKISAL
KGGAKEKISALQS
RHTPLSKLMKAYC
PLSKLMKAYCERQ
PVSEDAKEDYQSK
QKEGGKKKNKEGS
KDSKPIKVTLPDG
ASDSSWKGQLNED
FRDAMAKQGRSMN
PANQMVKCDPRHG
WCPTGFKVGINYQ
A1QELFKRISEQF
FRGRHKKTGDLFA
EGPRRNKEVMYKI1
QQMTAHKITY IHSY
SNLKDAKNPDLRR
ELKEIRKAMTKEA
DLFTCGKCRKKNC
TCGKCRKKNCTYT
LVRLNSKWDLRRL
I VHPAVKVLVMAT
LLNVSEKLISMGL
ELLKMIKPVISSK
EPEGHVKSLSEDK
SLSEDKKHKVAVF
MEQKPSKVECGSD
SCCVIDKITRNQC
LVLDDSKRVAKRK
EVVPAKKTKTIVS
PPSTAAKAQLARQ
YISERYKTMNTFD
PPPLFGKKDPRAR
KLELAEKKATDAE
KLEEAEKAADESE
PWQDGPKQTSPSR
NCEEEEKTNPGLQ
EGHQDWKVLEPPL
TTDGKPKIVDIID
ATEVEPKDGEIVG
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591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638

P29144
P29144
Q13077
Q12933
Q12933
QOH8WS5
QOH8WS5
QOH8WS5
QOH3M7
Q07307
Q07307
Q07307
P63279
QONPDS
QOUHP3
QOUHP3
Q93009
Q93009
Q93009
Q07963
Q07963
094888
094888
Q96788
Q96788
Q96788
P39547
P39547
Q96JH7
P98155
P98155
Q9Y4B6
Q9Y4B6
P04275
P04275
P04275
Q96S55
Q96S55
Q96S55
P98170
P98170
P39548
P67809
P35723
P43590
P43590
P36134
P36134

115
136
397
119
207
177
187
286
167
22
59
439
76
180
172
313
188
272
278
36
208
151
346
162
306
399
123
163
118
51
418
194
518
564
790
834
320
427
589
85
297
122
64
140
82
310
39
228

KYH1GIKNGYDFY
QKERKEK IWDPVH
SKLQSPKHAYVKD
TWKGTLKEYESCH
KFQDHVKTCGKCR
HTMVDLKDLKGYS
GYSRIGKPILCPV
FSEGY IKAIEEHR
SAKKEKKVSCMFI
PNSNPKKTVRQRV
PELPFMKKDPRAP
VAG I FAKFAAATV
SSPPKCKFEPPLF
VHNSTQKRKASQL
KAPVGLKNVGNTC
GVLEGKKFENTEM
GF IDDDKVTFEVF
ELQHSDKPVGTKK
KPVGTKKLTKSFG
TSYLLWKTLNLRL
DVTVSYKEEAEAH
P IDLMHKGSFETA
EVENLAKSRKSPH
VVRVTRKAPSRDE
PSCKHCKDDVNRL
SQRDWGKGMACVG
KPAVGGKEWR I 1A
FFKSL IKQTRSNA
KNTELVKVMGLSN
CITLLWKCDGDED
NLKGGYKCECSRG
ALRQENKRPSPRK
ASRQTGKHTCMAL
DCQDLQKQHSDPC
EGLECTKTCQNYD
PCFHQGKEYAPGE
NEKSFFKRKTILF
AMF 1EDKAVDTLA
YFARAPKSIEVYS
AVGRHRKVSPNCR
ALGEGDKVKCFHC
ARKPAGKEWGTVA
KVLGTVKWFNVRN
L INEQEKQKLNKP
EHNLRVKDLLLNR
SEDIKGKHSILID
DYVATSKDN I HHH
DKHRYHKSKVTKL
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639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

P34231
P34231
Q06689
Q06689
Q03559
P38079
P38079
Q60821
Q8BID6
Q8BID6
QINUDS5
QINUDS5
QINUDS5
QINUDS5
QINUDS5
P31629
P34231
Q06689
P38079
P38079
P38079

95
463
47
83
36
194
321
228
43
65
50
51
250
334
369
229
620
269
198
295
312

DIFGAMKN IADTP
NILEYLKIPIYYR
GDADISKINVTKV
TIFGALKAIASTE
DDKARLKMRTASV
TTFNLVKARGKDV
KDKKKAKKAKKAK
EVEPASKGEDGQE
VEGKVFKAHKNVL
LYCQVQKTSDQAT
VKNLAEKKGEFRE
KNLAEKKGEFREP
VVLGRSKSSLKTL
WYKGQPKTCFKCG
LSPYCRKGIVCNL
GFSFKTKSNLYKH
KYGVVFKAGPAYT
LVPSSLKPAVQAV
LVKARGKDVSNVF
PSPASFKSSDSDS
KLKLKKKHKKDKK

S(5): List of 659 negative Ubiquitination sites and sequence

Sample # Protein ID Site Sequences
1 P20039 134 VTVYPSKTQPLQH
2 P08908 235 TVKKVEKTGADTR
3 P08908 412 DFQNAFKK I IKCK
4 Q8NE71 33 VVKKGKKDKK IKK
5 Q8NE71 39 KDKK IKKTFFEEL
6 Q8NE71 103 LMERLKKLSVPTS
7 P50544 201 TKAQREKYLPRVA
8 P50544 277 AATGAVKEK I TAF
9 P50544 354 TLAGTMKSL 1AKA
10 P93821 188 LNSDTLKSMGCMK
11 Q9UKV3 302 REAP I LKEFKEEG
12 Q07622 216 PPTGSAKTDDNGS
13 Q07622 228 SSGGEDKLSSYSP
14 Q99KI0 225 GIPWELKCPKVIG
15 Q99KI0 401 RSAAVAKQALAHG
16 P52910 19 HNVKALKAPQHFY
17 P52910 31 YNSQPGKGYVTDM
18 P52910 107 AFANPDKPALIYE
19 P52910 209 EGKRGGKT INTKK
20 043707 283 AANR I CKVLAVNQ
21 Q16186 62 L IHFCWKDRTSGN
22 Q16186 99 VYVLKFKAGSKRL
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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
61
62
63
64
65
66
67
68
69
70

Q16186
Q16186
Q16186
P48962
Q84VQ0
Q84VQ0
Q84VQ0
Q84VQ0
Q84VQ0
095831
095831
095831
P38080
QISLK6
QISLK6
QISLK6
P10275
P10275
P10275
Q12955
Q12955
Q9Y2G4
Q9Y2G4
Q9Y2G4
Q9Y2G4
Q692U8
P36404
Q06408
Q06408
Q06408
Q06408
Q06408
QINR48
QINR48
QINR48
QINR48
Q8NBUS
Q8NBUS
P35193
P35193
P35193
P35193
Q12691
Q9D3D9
Q8WXE1L
Q8WXE1L
Q8WXE1L
Q8WXE1L

113
123
379
166
46
49
164
278
279
13
111
337
192
55
284
440
235
386
592
27
37
125
137
220
276
220
11
92
200
255
280
309
97
98
113
127
127
274
82
100
299
315
59
56
127
195
214
227

FWMQEPKTDQDEE
DEEHCRKVNEYLN
DVEAFAKAMQNNA
CLTKIFKSDGLKG
PRGSGSKGQKIPL
SGSKGQKIPLLTN
RPNQTKKFMVEIS
LLANQNKKDPYGM
LANQNKKDPYGMD
LAAGALKQKLVPL
TPEQKQKKAALSA
I1QLFPEKGNMGKI
NVLVDAKNNFKLA
HLHLATKLIRYRS
FTGHDTKVMQNST
NQMDFLKCSIAGT
TISDNAKELCKAV
HPHAR IKLENPLD
AAEGKQKYLCASR
EPEKKRKHRKRSR
RSRDRKKKSDANA
GFSQSAKLL IKAG
GANVLAKNKAGNT
AAALNHKKVAKIL
RGRSLRKKRERLK
AAALNHKKVVKVL
TILKKMKQKEREL
YSRYSNKIGCLIT
DIYKYSKPGYIFV
SWIYSSKTPAILLG
LNKLICKTGIWNF
MGQYNGKEGLKQV
LQAKRTKKPPKNL
QAKRTKKPPKNLE
VCRPAIKTT IKHP
KALKSGKMTDEKN
RLLQPPKGVLLYG
ILKL ILKNENVDR
DYGHLFKYLQCQR
IGEGTLKKYNLTI
FTDAGDKPTTQL I
PHEIGIKEYKEYR
TLGDDTKIDYKAM
FDSANVKQVDVPT
YKELKEKMKVMEE
QSELQFKDAEMNE
TSERANKLAAPSYV
SHVSPRKNPSVVI
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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
105
106
107
108
109
110
111
112
113
114
115
116
117
118

Q8WXE1L
QOUIFS
QOUIFS
Q8NFC6
Q8NFC6
Q8NFC6
Q8NFC6
Q10589
043684
043684
A2RUR9
Q96514
Q96514
QOUKL3
022203
Q96M89
Q81X12
Q81X12
P25322
P25322
P25322
014618
P25694
Q5TB80
Q5TB80
Q02224
Q02224
P13569
P32657
P32657
QOUNE7
QOUNE7
014757
Q9Y3E7
P29465
P29465
Q9D5U8
Q9D5U8
Q9D5U8
Q01955
Q01955
POCX12
P43542
P97784
Q9R194
Q9R194
Q9ZQB9
Q9ZQB9

250
159
236
81
165
261
317
106
21
227
163
37
139
112
81
200
486
600
96
147
238
262
72
55
153
32
350
68
112
247
143
224
38
22
202
225
22
145
185
45
78
101
96
151
182
293
68
217

KTSFPTKESFSAN
HSRTSGKSNRNGP
KDKKPRKKAMESS
LADVDTKPAYQNL
LATLNHKEEGSGN
DMADKEKSTADSG
SSEQKNKSTDKGE
ASLDAEKAQGQKK
DG ISSVKFSPNTS
FKCHRLKENNIEQ
NLKVDDKCPSVSP
KLPPGPKTLPIIG
MELLNTKKFQSFR
NENQSLKKNISAL
SSAELAKEVLKEH
ETAAQQKFAEELQ
HPARLVKFLVGMK
KQQLVEKLQGERK
SLEPLKKSRLQLL
ELLLVNKLKWNLA
FLSRVIKCDPDCL
GRP IAGKGRKESA
TVLVKGKKRKDTV
ITEDDFKDDGLLG
DYSRLNKELDSND
TAQVYWKTDNNVI
LLKRYRKE IMDLK
ASKKNPKL INALR
KSKSKPKSQSEKQ
RLDNYCKQF I 1ED
SALRIAKKKRWNS
VDEKRKKRD 1PDY
EEAVAVK I VDMKR
VNEWSLK IRKEMR
QMAWREKVAL 1SV
LTFGFTKTVCSSS
VKFDLGKSVDISS
1 EPVHKKHPDFSF
1SITQKKPSWRTH
CFCDGAKGEKGEK
PGPQGPKGFPGLP
RKRSLSKQL 1QFC
IFRLSRKRSLSKQ
QPPLTYKRFQTLV
SRMELPKKPAVAV
LWDLYKKVKRNST
TWVLLLKAHRAAG
CFWIRFKK IKPVP
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119
120
121
122
123
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

Q9ZQB9
Q12734
Q12734
Q12734
P89105
P57076
P57076
P57076
Q08412
Q08412
Q08412
Q08412
Q13616
Q13619
Q13619
Q39017
P07262
P07262
P07262
060610
P39976
P39976
P38823
P53924
P18858
P06746
P06746
F41BE4
Q03001
Q03001
Q03001
Q03001
Q03001
P38167
P38167
P38167
P38167
PODH99
PODH99
PODH99
PODH99
P00533
P00533
QILD55
Q13347
Q02908
P32476
P32476

224
362
419
531
250
74
171
213
47
59
118
371
338
345
359
138
212
250
419
59
82
212
333
323
22
113
220
141
30
35
104
256
330
11
36
98
410
44
161
164
212
346
396
23
148
88
111
201

K1KPVPKPDSISD
LIFSLNKSTTLSD
FIPQGAKSPLDIV
SISSPQKLRSYSC
ALQLNPKNTSASI
DQIEELKLKDEWG
RMEFENKEDLSGT
YVGKNEKTK I 1AK
DNDTSAKDGTPKV
VEEKVNKSSG I DE
LEEKY IKAVI1AS
PDTETKKKWQPLP
GLGELKKLLETH]I
HWSEY IKTFGTAI
INPEKDKDMVQDL
SAPKDCKCVSMVG
DYATNGKESFEGK
VSLSDSKGCI ISE
ECIDYAKKYTKDG
TSMRIKKEKEKPN
STDKVSK IMKYCN
NINALRKDNTGYD
CSICLNKIKPCQA
PVVFKSKVVSRTH
KAKKPEKEASNSS
GPSAARKFVDEGI
VVEQLQKVHFITD
1VDGGYKQPQGDK
DVLERYKDERDKV
YKDERDKVQKKTF
IALDYLKRRQVKL
LYDAFPKVPEGGE
KETEKSK IKRLYK
TSRPVAKNSSHSL
FQPSPTKKLGSMQ
LGKKQNKQPPPNA
RQMRLFKNIPTEE
VIERFEKEAAEMN
MDATTPKYSKARY
TTPKYSKARYDEI
TNLDWYKGPTLLE
IGIGEFKDSLSIN
QELDILKTVKEIT
L INVGQKQDALQA
IPCNDSK I TSAVW
LPKLKAKPVRTAS
YKADIPKVEKLKD
RGKVEFKAHLTFI
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167
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
212
213
214

P32476
P32353
P32353
P54781
P38748
QOWPQ2
Q92817
Q92817
P38261
Q5HYJ3
Q5HYJ3
Q9BXW9
Q9BXW9
QONVI1
QONVI1
QONVI1
QONVI1
P38631
P38631
P40989
P40989
P0O1100
P38297
P19145
P19145
P19145
P31644
P47870
P47870
P10071
P10071
P32288
P32288
P32288
P37303
P63092
P63092
P63092
P63092
P48813
P48813
Q3T8J9
Q5T848
Q5T848
Q5T848
P08539
P08539
P08539

297
132
253
68
71
468
312
351
36
52
188

25
12
141
158
291
249
330
278
349
153
180
87
224
444
127
237
363
291
528
14
46
122
320
24
28
100
186
57
61
242
73
144
383
39
125
295

VQPF I PKSLRPSF
NHPRYLKNQMAME
LILPLHKVSYLIL
VAYQIKKGSIAGP
FKNQTSKEEESDL
FLVDAEKSLPDNV
AHQEALKMEWQNF
VSQTLAKLNSNLD
PSPAKPKQKTKKN
EFQQESKTNTICK
HSSSHHK1SNLSP
SKRRLSKSEDKES
DASKTRKQPLSKK
LSLAAEKTADKLQ
TALATKKENLAYG
SGEECKKQLINTL
LGRELVKHLKVGQ
LGKLSRKARKAKK
CLCFIYKCALDYL
AKKKNKKAMQEAS
CLCFIYKCASDYL
NKMAAAKCRNRRR
NHLNALKKRVDDV
TAQTPLKHHLKNR
INMFGVKGYGEAE
FVAASKKEGEVFN
NNLLASKIWTPDT
RLSLSFKLKRNIG
VNKITFYKDIKQNG
SARPSRKRTLSIS
REQKPFKAQYMLV
KTQILQKYLELDQ
KGRTLKKRITSID
KLFAAHKDEE IWF
GLKYNVKLMGGRV
AQREANKKIEKQL
ANKKTEKQLQKDK
DIKNNLKEAIETI
DKIDVIKQADYVP
EVEYFEKTVEKTI
FEKTVEKTIENME
DNEESEKRRKKKK
GTILAQKLAEEVP
VMLQSNKSREQNL
HISGSTKDVSEEA
LEKQRDKNEIKLL
RILLKAKALDYIN
TDEDILKGRIKTT
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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
256
257
258
259
260
261
262

Q8N442
Q8N442
P40531
P40531
P40531
P40531
P26569
P26569
P26569
P26569
P26569
P04908
P16104
075367
POCOS5
P33778
P62807
P62807
Q9LQQ4
Q9LQQ4
Q9LQQR4
Q9LQQR4
A3AGM4
A3AGM4
A3AGM4
A3AGM4
A3AGM4
P04913
P04913
P02293
Q5QNW6
Q5QNW6
P51610
P51610
015379
015379
015379
Q9Y2N7
Q9Y2N7
P00347
P00347
P00347
P00347
P00347
P09429
P09429
P09429
P41235

99
351
89
173
230
277
22
26
27
94
118
96
134
123
116
28
13
44
12
44
52
55
13
32
57
60
85
28
79
22
16
24
266
426
25
49
83
53
91
142
288
473
479
501

55
59
108

GTIDKTKNNKQVL
EPLPGFKSAKPMV
GSYDYPKY INESV
FSDVQAKTAQARI
NLANNKKPEKEAS
DLKELAKAQAEYF
AADTTVKSPEKKP
TVKSPEKKPAAKG
VKSPEKKPAAKGG
QKFI1EEKHKSLPP
RLVASEKLVKVKA
NDEELNKLLGRVT
KAPSGGKKATQAS
KRGSKGKLEATIT
VIPHIHKSLIGKK
AQKKDGKKRKRSR
SAPAPKKGSKKAV
YSVYVYKVLKQVH
EKKPAEKKTAAER
GKKLPPKEAGDKK
AGDKKKKRSKKNV
KKKKRSKKNVETY
KKPAEKKPAAGEE
PAGKKPKAEKRLP
DKKGRKKAKKSVE
GRKKAKKSVETYK
DIGISSKAMSIMN
MKSADKKRGKNRK
IATEASKLAAYNK
EKKPAAKKTSTST
APKKGSKKAVTKYV
AVTKVQKKDGKKR
ATTIGNKMYVFGG
VPANPPKSPAPAA
GAGHPMKPHRLAL
KKMIVFKPYQASQ
NMQGFTKSLNAFN
VSAHLDKAS IMRL
LDACYLKALEGFV
RASALAKFALSSN
STTEHSKVSLGLD
IQLVNAKHIPAYK
KHIPAYKLETLME
RQLLSTKLPEPSS
GKGDPKKPRGKMS
WKTMSAKEKGKFE
SAKEKGKFEDMAK
CVVDKDKRNQCRY
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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
300
301
302
303
304
305
306
307
308
309
310

P41235
060506
060506
P31539
P31539
P10591
065719
065719
065719
065719
P40325
P57058
P09629
P09629
P32467
P32467
P38695
014602
014602
P0O8069
P0O8069
P0O8069
014920
014920
Q14974
Q14974
Q6P198
Q6P198
080560
080560
080560
Q13568
Q13568
Q13568
P56477
P56477
P56477
P29994
P30605
P30605
P30605
P36035
P36035
P36035
Q8NCM2
Q8NCM2
Q15058
Q15058

203
232
283
131
270
106
59
104
144
277
113
280
13
111
38
287
78
23
40
110
189
453
44
482
169
243
44
63
31
340
408
73
85
459
41
175
458
259
128
315
560
95
327
347
80
99
41
59

VLVEWAKY IPAFC
HEIRSGKHIGVCI
HQPDDKKKNRGFC
S1QQIFKEAQVDI
RFKGVLKE I EESK
QIQVEFKGETKNF
L 1GDAAKNQVAMN
KSGPAEKPMIVVN
YLGTTIKNAWTV
TACERAKRTLSST
KNGRSCKSCWRRF
YQKMVDKEMNPLP
ANTLFSKYPASSS
AKAAGAKEQRDSD
LSTPSNKAERDDM
SIALSNKVSADDP
DKQLEKKSKSDLL
NENESEKRELVFK
EYAQV IKMLGNGR
TVIRGWKLFYNYA
PGTMEEKPMCEKT
YFAFNPKLCVSEI
GEQIAIKQCRQEL
SQQLKAKLDFFKT
PEQLQDKSNEILT
ALQNLVKIMSLYY
GASKKKKASASSF
EAMSENKMVPSEF
SVPPPRK IHSYSH
I1SSSEVKCLLADN
I ASTSKKEKPHGF
WAKETGKYTEGVD
DEADPAKWKANLR
RMVEQFKELHH IW
WVNGEKKLFY IPW
APYSLPKEDTKWP
HMVEQFKELHHLW
CDEHRKKQHVFLR
VLTYGEKEIVTAA
NQS I PGKNVPEKV
ASKALAKKRKQQV
EEDEEDKPNLSAA
YFTKVLKARKLIL
GGEPLPKANFKQK
DKKT IEKVRQTFD
FEVLLYKKNRTPV
RLKLHLKSDMSEC
LLRSAGKVRDINR
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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
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358

Q15058
Q15058
Q15058
Q38997
Q38997
Q38997
Q38997
Q38997
Q15349
Q15349
Q15349
Q86UP2
Q86UP2
Q86UP2
Q86UP2
Q01650
Q01650
Q12502
Q12502
Q5VZK9
075581
075581
P53281
P53281
Q9HCCY
022042
022042
Q3KQU3
Q3KQU3
Q3KQU3
Q07820
Q07820
Q7L590
Q7L590
Q7L590
P93819
Q9SJL6
Q9SJL6
050008
050008
050008
P19358
P19358
Q03164
075081
Q9Y623
Q9Y623
Q9Y623

132
213
261
197
214
281
413
443
21
48
80
30
46
51
117

237
254
300
128
130
560
11
118
44
97
178
56
157
168
208
279
161
288
344
311
108
172
218
273
279
42
230
272
178
30
84
107

KTDSAEKWKTAEI
NENVALKYSSNRP
YHRSIGKEITAKTS
RDGHFLKTSCGSP
PEVISGKLYAGPE
LVVDPMKRVTIPE
QYPVERKWALGLQ
DLNVCWKKIGHYN
SVYLRRKSRSKSS
DISHHVKEGFEKA
FLVRKVKGSDAGQ
FFWLFMKETLYDE
KQKREQKLIPTKT
QKL IPTKTDKKKA
VRERKKKEKKQKP
MAGAGPKRRALAA
FSFEGTKLDVGNI
KEGSSSKKRLLQL
PNVVYPKSTFPLE
SPVR IMKKVSMEP
LDGSLRKVLFWQE
SIERVHKRSAERE
LVNRSLKNIRNEL
TRSASPKSAEAAS
DSLDGRKDPQRCT
GELLAIKQVLIAP
VIIMYTKQLLLGL
DTPPAMKNATSSK
KYLAAKKAVWLEK
EKEEKAKALREKQ
SGATSRKALETLR
FVAKHLKTINQES
SPRPPLKERRVQR
EKMAREKLEE 1DW
VHKALWKTEQGTV
IDEVSRKKMDLTA
MSRNQRKMLEAKE
EQRDRLKSAQRKA
MDLEGQKLQAFTG
DLVRGTKTLDLVK
KTLDLVKAGFPEG
EQDPFSKVACETA
MLDENTKYFIQPS
QATKIKKLRAGKL
RQLSKLKRFLTTL
RIEAQNKPFDAKT
FSMNPPKYDKIED
AVLYNLKERYAAW
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359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406

Q9Y623
Q9Y623
Q02566
Q02566
QILR74
P16603
P16603
P15531
Q9Y6K9
Q9Y6K9
088522
P25208
P25208
Q39161
Q39161
P30415
P30415
P30415
P53253
Q01705
Q01705
Q01705
Q01705
Q923B3
Q923B3
Q923B3
P53370
Q02218
P04637
P04637
P04637
P04637
Q56WK6
Q56WK6
P12004
QOUHG3
QOUHG3
Q02785
Q02785
Q02785
Q02785
P33302
P33302
P33302
P33302
P38075
043933
043933

190
207
18
145
72
81
165
12
96
129
123
69
149
21
65
51
157
227
148
508
542
814
1107
174
194
369
220
122
120
139
319
373
26
53
248
282
406
74
221
223
395
123
132
272
398
96
197
337

GKTVNTKRVIQYF
VTGEKKKEEPASG
AAQYLRKSEKERL
VAAYRGKKRSEAP
LTERGGKILSVHR
YAKKFSKELVAKF
FFNGAAKKAEKHL
RTFIAIKPDGVQR
KEFLMCKFQEARK
REVEHLKRCQQQM
QREQALKELEQLK
NVAR IMKNAIPQT
EAMKGEKG I GGAV
SSSTKPKRSVLVA
LKEKFRKG INPQE
GEKGLGKTTGKKL
EQIENLKTDAASR
IRRRRHKRRPKVR
GGDYFVKP IKNLA
NGHCMDK INEFQC
PCKNGAKCLDGPN
DDVAGYKCNCPLP
CEVAAQKRG IDVT
ESAGPQKAMSQLR
QPNTRSKKQILEL
ILEDGVKEMHSIE
NPGAFGKSDMY 11
AQPNVDKLVEDHL
LHSGTAKSVTCTY
MFCQLAKTCPVQL
SSSPQPKKKPLDG
SHLKSKKGQSTSR
EKPITDKEVTIPT
EKAVPEKEVTPEK
ADMGHLKYYLAPK
Y IEEKTKTKYTGN
DGTYVWK IFSQET
ARV I SHKTKKEMD
QSEMMSKYKGYVI
EMMSKYKGYVIYC
QRMGWVKPNRMTS
ADPDFYKPYSLGC
SLGCAWKNLSASG
TPQNRIKGVDRES
GPADKAKKYFEDM
NWGTSRKAHDIAT
KADAEYKKLHSYG
TYGKLVKLLSPKQ
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407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454

P35056
P15259
P15259
P15259
P15259
P15259
P25297
P25297
P25297
P25297
P25297
P25360
P25360
Q99755
Q99569
Q99569
023522
082274
P53350
P13797
P13797
P0O5030
P0O5030
P0O5030
P0O5030
P0O5030
Q8WzA1
P29590
Q9Y253
Q9Y253
Q9Y253
0658J3
06S8J3
023404
023404
P62937
P06401
P06401
PO7737
PO7737
P62191
P62191
P23638
P23638
P51665
P51665
P60484
P60484

317
43
61

157

176

241
18

225

297

386

442

135

194
34
86

788

105
54

200
91

236
95

109

252

379

387

109

478
86

261

328
63

155
65

242

155

106

240
26

127
64
91

228

241
46

153
80

125

NNPNAYK I GCLLM
EAKRGAKA I KDAK
CYTSVLKRAIRTL
PTCESLKDTIARA
E1VPQIKAGKRVL
DEETVRKAMEAVA
AERSLHKEHLTEG
ILVAAYKGELEYA
QEQDGEKK IHDTS
SKNVYKKLYDTAV
I GFAYHKLGDHGL
NKNF IRKKFFESR
LINDLEKEGIVTR
SAASG IKRPMASE
STSSTEKSFPWRS
EPSCWGKKKKKKK
VDEMSPKNLKRLQ
NSDRRSKYVGDSC
DFGLATKVEYDGE
KSSDIAKTFRKAI
LLWQI IKIGLFAD
TSDEVLKRRKKYG
NQMADEKESLVVK
FSSSTVKRGEGFM
EILCSDKTGTLTK
GTLTKNKLSLHEP
VYSSRSKVYVAVD
TTAQKRKCSQTQC
VRESRGKANLTKY
IRSLGGKLGASVI
SKNFPGKTALATR
LRSKMGKWCHHCF
WGKVPRKDL 1VML
QRLSIAKTGLHRE
MG I PHAKFEEKLE
NGKTSKKITIADC
SSSPPEKDSGLLD
GPLLKGKPRALGG
AATVGYKDSPSVW
GGL INKKCYEMAS
CRLKLLKLERIKD
MKPLEEKQEEERS
DGEVYQK I FKPQE
IKDILVKTGITKK
LGSWQKKVLDVSN
DGTPTSKTFEHVT
RHYDTAKFNCRVA
VAAIHCKAGKGRT
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455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502

P60484
P60484
P60484
P60484
Q06991
Q06991
Q05911
Q05911
P03962
P63000
P15919
P15919
P15919
P15919
P62826
Q16576
Q16576
P49756
Q9P2N5
Q9P2N5
Q9P2N5
Q9P2N5
P54725
P54725
P54725
P40043
014924
014924
015034
Q9CQJ4
Q9CQJ4
P57078
P57078
P27635
P27635
P27635
P27635
P47914
P47914
P47914
POC224
Q9SJQ6
Q9SJQ6
Q9SJQ6
P04050
P04050
P04050
P04844

183
197
266
267
37
203
45
62
28
130
40
81
95
145
127
155
308
237
10
37
38
159
26
80
321

117
434
438
149
275
27
196
30
42
82
175
38
47
114
98
118
168
233
143
271
317
38

YYSYLLKNHLDYR
VALLFHKMMFET I
KQNKMLKKDKMFH
QNKMLKKDKMFHF
NYSPINKITYCAEL
GTYSYIKYILKHN
NLATAEKELGLTV
AI1EQMRKHVEITD
FNIMHEKQTNLCA
DTIEKLKEKKLTP
RVRSFEKAPEEAQ
LTQRALKLHPKFS
KFHADGKSSDKAV
LFRKKEKRVTSWP
GNKVD IKDRKVKA
LVFDYTKHPAKPD
LRNLKLKLHTFES
SHPRKKKKEKKED
EDVDALKSWLAKL
YVVALVKKDKPEK
VVALVKKDKPEKE
NELYREKYDWRRG
EPDETVKVLKEKI
VMVTKTKAGQGTS
QVTPQEKEAIERL
MTKKDKKEVKVQT
GGLYEGKGWLKPK
NFHQEEKSNRVLV
VKAARYKYQFFNL
SIEEGLKIQAMNR
LEELRSKGESNQM
EFTGWEKVGSGGF
PERIREKSRLFDT
RGVPDAKIRIFDL
LGRKKAKVDEFPL
MVKSCGKDGFHIR
KKWGFTKFNADEF
LKGVDPKFLRNMR
RNMRFAKKHNKKG
ARARITAKGLRLCR
DKMICRKCYARLP
KTPEKPKRKKHRP
KKVEVSKDQDATP
SGNQELKDCLLSA
AIWTLCKTKMVCE
KLADILKANISLE
QPQALQKSGRPVK
HDVERLKASLDRP
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503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550

P04844
P04844
P60866
P60866
Q9SIP7
P23396
P23396
P23396
P0O5750
POCX35
P39743
P39743
Q31125
QILK36
QILK36
QILK36
QoY467
QoY467
QoY467
094979
Q8RXK2
Q8RXK2
Q5TEAG
Q5TEAG
Q5TEAG
Q15047
Q15047
Q15047
Q01105
Q01105
Q6AI14
Q92581
Q92581
Q13485
Q13485
015105
QOHCE7
P31109
P33328
P33328
Q9C093
Q8NOX7
Q8NOX7
P12866
P12866
P12866
QOWUMS
QOWUMS

401
491
49
75
201
18
227
230
141
240
127
144
279

191
282
236
426
475
403
136
178
22
31
136
50
159
215
150
172
449
290
547
48
436
401
431
93
27
87
164
21
370
240
326
451
66
192

RVTYPAKAKGTFI
IGDATLKNP ILWN
AKEKNLKVKGPVR
PCGEGSKTWDRFQ
TGKSGPKTPLPDV
VADG I FKAELNEF
TP1SEQKGGKPEP
SEQKGGKPEPPAM
EVVVSGKLRAARA
PY ISLPKGKGIKL
LALVEEKIVTPCQ
11 TYIRKMATKRN
RHECSSKEKPSTE
MALLVEKTSSGRE
LQVDPKKYHKMKE
GCAAAMKTAGARV
GTASSTKPLLPLF
FHRHREKYPHVQM
GGGVERKPLVAST
SFSFGGKLVTFEN
TELGKKKSKVIKS
LKVVLDKFVKPDK
VTIKTIKAEEHNK
EHNKRQKERNVTT
AYLLFAKAADMGN
IDEELEKMDCVQQ
AMAALRKSAQDVQ
RTKTWHKGTLIAI
NPYFENKVLSKEF
SKSTEIKWKSGKD
LSLFPRKKMFVTA
DVTAMFKSIGIFL
FDHNYLKPLLTHS
SLVKKLKEKKDEL
YPSAY IKVFDLRQ
VQISFVKGWGQCY
KKRLMVKFRGEEG
YKDLKMKMCLALYV
NPNSQNKTAALRQ
RKQMWWKDLKMRM
RFQEKYKHVKEDL
I IREAYKKAFLFV
ASGTDVKQLDQGN
LERKKFKETILNC
GGVAMEKIMTLLK
FNDTLRKNILLGS
CQGFTGKQGTFHS
MPGHIHKKGRIGI
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551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598

QIWUMS
QO9FFC7
Q9FFC7
QO9FFC7
Q15431
Q15431
Q15431
Q15431
P41544
P26639
QoY228
QoY228
QoY228
Q9BWV6
P38085
P38085
P69697
P69697
P10636
P10636
P10636
P10636
P10636
P68363
P68363
QOUHD2
QOUHD2
Q15560
P50990
P50990
P47079
P47079
P10827
P10827
A2ASS6
A2ASS6
A2ASS6
P53322
015417
P58771
P29144
P29144
Q13077
Q13077
Q13077
Q12933
Q12933
Q9Y4K3

308
174
293
410
36
133
139
146
63
78
202
214
241
133
10
95
12
41
67
209
366
381
402
164
430
38
196
141
152
307
93
243
134
186
223
261
345
247
51
152
109
171
183
304
409
255
320
331

Al 1AGGKGGAKEK
SFGDYFKKEAIKW
LEPLKQKNIDTGL
LPAVAEKVIELST
GDSTFFKSFNKCT
LRQKESKLQENRK
KLQENRK I IEAQR
1 IEAQRKAIQELQ
GYDLNIKEWLFSW
LAEKAEKDSKP 1K
QLSDYLKEALQRE
ELVLKQKMVILQD
GQLNEDKLKGKLR
PVFKEVKVHLLED
SVSFIAKEASPAQ
NLTKS IKSRHLVM
PRLEPWKHPGSQP
QVCFITKALGISY
SETSDAKSTPTAE
LKGAGGKERPGSK
AAAPRGKPVSRVP
KARMVSKSKDGTG
STRSSAKTLKNRP
SVDYGKKSKLEFS
DMAALEKDYEEVG
GDLFAIKVFNNIS
LRKDHQKKYGATV
CDAVRNKCREMLT
LVCCSAKNLRDID
ALHYANKYNIMLV
MATEQQK I DMGDG
KSLSEDKKHKVAV
DSKRVAKRKL I1EQ
AQGSHWKQRRKFL
RQTRIEKK I EAHF
RIPPKPKSRSPTP
EVPPPWKQEGYVA
K1SGSLKDWQY 1Y
GPLPPGKYMAGLN
1QLKEAKH 1 AEDA
WTNPSGKYHIGIK
QANKL IKEELQSQ
ALQHFMKEKLLAE
TAKYGYKLCLRLY
DDTMFLKCIVETS
SSVLEAKPLLGDQ
IEALSSKVQQLER
MYVSELKRTIRTL
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599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646

QOH3M7
QOH3M7
QOH3M7
Q07307
P63279
QONPDS
QOUHP3
QOUHP3
QOUHP3
QOUHP3
Q93009
Q93009
Q93009
Q07963
094888
094888
P39547
P28274
P28274
P28274
Q96JH7
Q96JH7
Q96JH7
Q96JH7
P98155
Q709C8
Q9Y4B6
Q9Y4B6
P04275
P04275
Q96S55
P98170
P98170
P98170
P39548
P39548
P67809
P35723
P35723
P38809
P34231
P34231
P34231
Q06689
Q03559
Q03559
P38079
P38079

141
166
187
240
65
149
41
141
145
214
209
310
335
129
14
440
156
130
200
227
53
112
376
424
372
105
134
248
511
519
508
10
168
311
99
188
92
126
130
123
12
190
736
422
182
185
57
60

PTQETKKNFEVVD
VSAKKEKKVSCMF
SARIDRKGFCEGD
L IGTGFKDWAGGS
KLRMLFKDDYPSS
ARQWTEKHARQKQ
1LQQALKDSNGNL
ASIAENKACLKRT
ENKACLKRTPTEV
DLPRNQKEHRNLP
VAWDSKKHTGYVG
LDNVENKMKGTCV
VSY 1QCKEVDYRS
CELCFDKEKHVNH
AASSALKGL 1QQF
KLLALVKHVQSKG
CEHRCHKFFKSLI
WIERVAKIPVDDT
PTQAAIKGLRSLG
DKPT IDK I AMFCH
GSCPDPKCQARLF
VTGAPKKNTELVK
PMNLLPKAWGVPQ
EEVFMDKHG IHPS
GCSHICKDLVIGY
DAVKEEKSLQDVK
IVENLFKWAREAD
HLDSGHKTSSRVN
RGRLLVKLSPVYA
SPVYAGKTCGLCG
CISALHKSMRGSD
NSFEGSKTCVPAD
SEEARLKSFQNWP
GGLTDWKPSEDPW
AAFTFGKAITEQE
SPVSAGKTSNGLN
VHQTAIKKNNPRK
TVMS IVKRLVKYQ
IVKRLVKYQGLIN
KSKSRTKVKPPKN
HRTPLSKGIIWTI
LVLDLLKDSDNPQ
HPDVTPKDSNGPV
TFMPMLK ILNSAV
HVQTEEKQKKKKK
TEEKQKKKKKGLF
VPLMFRKPVKDRF
MFRKPVKDRFVYY
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647
648
649
650
651
652
653
654
655
656
657
658
659

P38079
Q60821
Q8BID6
Q8BID6
Q08245
P31629
P22227
P22227
P22227
P36134
P34231
P34231
P34231

317
298
40
274
107
200
129
157
225
120
45
321
530

KKHKKDKKKAKKA
YGSI IHKCEDCGK
CVVVEGKVFKAHK
GRRKNRKNKETVR
LKKLNRKTASIFN
CSRACAKPSVLKK
YMTKGTKQEKTEV
AGGPAEKPEGGVY
LVHTGEKPYQCTF
SERDRLKRSHESE
GSTANYKPLTNIY
QSSSAKKAFAALT
DLYLEGKLLHREH

S(6): List of 659 negative Ubiquitination sites and sequence

Sample # Protein ID Site Sequences
1 P08195 160 EAAAAAKFTGLSK
2 P08195 298 SLLQSAKKKSIRV
3 P08195 300 LQSAKKKSIRVIL
4 P08908 101 LYQVLNKWTLGQV
5 P50544 188 HQSIGFKGILLYG
6 P50544 196 I LLYGTKAQREKY
7 P50544 279 TGAVKEKITAFVV
8 P93821 65 AVVEK I KAAAENW
9 P93821 217 QTLGTSKHSDNTF
10 P93821 327 TIPEYSKGY IEKG
11 Q9UKV3 58 DPSTSRKMAELEE
12 Q9UKV3 315 EE IPRVKPEEMMD
13 Q07622 141 FNFSSTKESLGSP
14 Q07622 344 NKN IV IKNDEKAL
15 Q99K10 50 RYDLLEKNINIVR
16 Q99K10 57 NINIVRKRLNRPL
17 Q99KI0 323 NLAEEFKDHLVPD
18 043707 300 LMEDYEKLASDLL
19 Q16186 30 VEFRAGKMSLKGT
20 P48962 23 1AAAVSKTAVAP I
21 Q84VQ0 30 PEVEPVKKNILLP
22 Q84VQ0 163 RRPNQTKKFMVEI
23 Q84VQ0 288 YGMDWNKARRVLK
24 Q84VQ0 308 LSNREYKISGLSE
25 Q84VQ0 318 LSEHSCKDQLFTW
26 095831 231 VAVLTGKKVVQLD
27 095831 301 KISREVKSITIIG
28 P38080 100 EVEVMKKLKGAPN
29 P38080 280 FAILHSKYEFPVN
30 Q9SLK6 171 DIVRVEKDEFFPA
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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
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

P54115
P10275
P10275
P10275
Q12955
Q9Y26G4
Q9Y26G4
Q9Y26G4
Q69ZU8
Q06408
QONR48
055143
Q8NBUS
P35193
P35193
Q12691
Q12691
Q8WXE1
Q8WXE1
Q8WXE1
Q99728
Q99728
Q99728
QOUIFS
QOUIFS
QOUIFS
Q8NFC6
P38356
P38356
P38356
Q10589
Q10589
Q10589
Q10589
043684
043684
A2RUR9
A2RUR9
A2RUR9
A2RUR9
QOY4F5
QOY4F5
Q96514
QOUKL3
QOUKL3
022203
P62157
Q96M89

335
311
316
633
198
20
106
221
125
381
148
158
300
122
248
170
282
101
125
179
152
197
208
218
296
364
259
84
98
207
21
79
126
151
191
217
63
220
238
243
280
368
140
151
182
18
14
66

YLETEIKVGNPFD
AEYSPFKGGYTKG
FKGGYTKGLEGES
GARKLKKLGNLKL
LLENDTKGKVRLP
LLVAAYKGQTENV
ALDRQDKDGNTAL
AALNHKKVAKILL
GFSQSAKLLVKAG
NFAPILKELYKRI
PSKLYKKADDVAA
E1AVGDKVPADIR
FSGSDLKEMCRDA
LTPSEEKESLCRE
ASDHSKKETKIEV
LRLIETKNFDTDE
GTPLHRKLSKLAV
SKNPSGKNRETVP
AQYKELKEKMKVM
ALSDKEKEFSKKL
WFSPRSKKVRYVWV
VSERAKKASARSG
SGKKQKKKTLAEI
CNQEQSKNQPLDA
ESEAQHKSNNQVL
FQSSQAKEESVNK
SEDMADKEKSTAD
AARHIGKIGRHFN
LDRLFKKRTQQSS
HTSHAAKQGSRFG
DGDKRCKLLLGIG
ELTEAQKGFQDVE
I TTLNHKLQDASA
SVRIADKKYYPSS
IRAFPNKQGYVLS
SPEVQKKKYAFKC
SVGSESKHGEGAL
PENKESKEAEQDS
EEQERLKGCENKQ
LKGCENKQPQKTS
DDCSPGKMKIKDH
SEDPLAKAASAAG
ELLNTKKFQSFRY
HFRNNHKTARTFD
KTDHRAKSDVSKD
AAVVSYKLIQRLR
EQIAEFKEAFSLF
KVGSSLKYSDESK
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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
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

Q81X12
P25322
Q12834
Q12834
P25694
P25694
P06493
P06493
P06493
Q5TB80
Q5TB80
Q5TB80
Q5TB80
Q02224
P13569
P13569
P32657
P32657
QOUNE7
Q9Y3E7
Q9Y3E7
P29465
P08679
P08679
P0O8679
Q9D5US
Q9D5US
Q9D5US
Q01955
POCX12
POCX12
P97784
Q9R194
Q9ZQB9
Q9ZQB9
Q9ZQB9
Q9ZQB9
P89105
P89105
P57076
P57076
P57076
P57076
Q08412
Q08412
Q13616
Q13619
Q13619

315
167
66
259
146
322
143
238
279
140
164
216
223
148
95
370
93
345
223
57
132
301
50
52
322
53
76
106
170
45
219
322
561
10
56
253
272
274
311

109
113
120

106
262
42
65

DQVPNRKDDRSRE
I EHFLSKMPEADE
PGKSSSKVQTTPS
WDVQQQKRLRNMT
LFDVFLKPYFVEA
1DS IAPKRDKTNG
DDKGT I KLADFGL
ESLQDYKNTFPKW
AKR I SGKMALNHP
FFARLEKGLTSSI
NDSTHFKALHSNQ
DEEMPSKENSKSE
ENSKSEK ISVPKQ
LLCGTQKMKPLI 1
YLGEVTKAVQPLL
SLGAINKIQDFLQ
YYGSP IKQNRSKP
QNRENSKILPQYS
QVDEKRKKRD I PD
AAKKGQKDVCIVL
TMRELSKEMMKAG
HNLITPKSNSSIP
FVKEHGKTK 1SDV
KEHGKTK ISDVLL
SKDTIEKYLWDTL
SDTTESKSESGSD
ASIKE IKAETPQP
SWTAKKKRKLYQL
DIELDAKGDPGLP
FCYEIYKSLAFRI
EDAKLPKEAYRFK
VQIPWDKNPEALA
PASPKRKLEAAEE
KFEWWAKGNNNNT
HEKSRNKNARQLT
IPMCNEKEVYQQS
LDWPKGKILIQIL
TNSTNDKTFKEAF
QTYYYFKGDYQTV
MVLLHVKRGDESQ
APNEKMKQVLKKT
KMKQVLKKT IEEA
KT IEEAKAT ISKK
EEKEG IKDSSLLE
P 1LQELKDAFPNL
PVTEYMKKAEARL
GAGGSKKLV IKNF
TQDTWRKLHEAVR
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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
168
169
170
171
172
173
174

Q13619
Q13619
P40087
P40087
Q39017
Q39017
P07262
060610
060610
060610
060610
QONSV4
QONSV4
QONSV4
P39976
P39976
P38823
P38823
P18858
P18858
P06746
P06746
P01903
F41BE4
F41BE4
Q03001
P38167
PODH99
PODH99
P0O0533
P0O0533
P00533
P0O0533
P0O0533
P0O0533
Q9LD55
Q13347
Q02908
P14351
P14351
P32476
P32353
P54781
P38748
P38748
P38748
Q92817
Q92817

104
371
42
216
135
331
110
17
58
121
196
59
237
241
79
317
295
335
130
161
131
141
136
157
233
317
74
179
227
28
29
133
261
284
293
265
185
84
189
239
360
122
126
31
141
228
272
359

VSPMLYKQLRQAC
LLDFKDKVDHVIE
CGFDKTKHDLYYN
INNYPVKAFVDTG
CSSSAPKDCKCVS
EKKPSVKRTGSFG
LDMGGGKGGLCVD
GRGTRDKKKGRSP
FTSMR IKKEKEKP
EKDI 1 1KREMVSQ
SLLDILKRLHDEK
PGEKRPKFHLNIR
SGK 1QEKVVKKNQ
QEKVVKKNQHKV I
LPNSTDKVSK IMK
ETSGSNKRHDDEK
MK 1 ELNKSWKLKA
ICLNKIKPCQAIF
ARKQLPKRT I1QEV
EEEETPKESLTEA
LRKNEDKLNHHQR
HQRIGLKYFGDFE
LICFIDKFTPPWV
MRQKFSKDDDSDF
RMNVWQK I LRDLK
NQYLQFKETEIPP
VLNNTTKGGNNNG
EVSSYLKKVGYNP
DQINEPKRPSDKP
SRALEEKKVCQGT
RALEEKKVCQGTS
ANKTGLKELPMRN
RDEATCKDTCPPL
DVNPEGKYSFGAT
FGATCVKKCPRNY
GLMCMVKKTPKSS
EVLVNVKEHSRQI
KKYLLPKLKAKPV
NLTQEVKKLLTEM
ANCYLVKYKEPKP
DVVLL IKK1GDLD
YVFVFDKS IFNHP
TRDLARKILQSSK
FKSIPKKLKAKSI
GDDIVNKQVSNFR
DPFTVKKKKELVK
REYEHFKQHELLS
NSNLDAKYSPAPG
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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
212
213
214
215
216
217
218
219
220
221
222

Q5HYJ3
Q9BXW9
Q9BXW9
Q9BXW9
Q9BXW9
QONVI1
QONVI1
P38631
P38631
P38631
P38631
P40989
P40989
P40989
P01100
P19145
P19145
P31644
P31644
P31644
P31644
P31644
P31644
P31644
P47870
P10071
P32288
P37303
P37303
P63092
P63092
P63092
P48813
P48813
Q3T8J9
Q3T8J9
Q57848
P08539
P08539
P08539
Q8N442
Q8N442
Q8N442
Q8N442
P40531
P26569
P26569
P26569

136
13
30
78

261

140

242

223

275

437

554

275

424

444

188
51

281

112

139

313

346

354

381

390

340

462

276

198

238
53
96

307

147

380

210

245

445
54
98

243

251

282

285

312

191
34
36
96

LCTLSYKRVLQKT
LSKSEDKESLTED
RKQPLSKKTKKSH
QIAFQKKLFQTLR
DPNFLLKVRQLVM
LTALATKKENLAY
FFSALDKQHNEEQ
DTANYKKWYFAAQ
TEETLNKIEGDNS
WDDVFFKTYKETR
FVFAYDKDTVYST
ARKAKKKNKKAMQ
YPEGIAKIVMEDG
AEERYLKLGEIPW
E1ANLLKEKEKLE
ETGSGSKWQDFKD
GDTPGAKFKGVCS
DERLRFKGPMQRL
TFFHNGKKS IAHN
ARNSLPKVAYATA
TVNYFTKRGWAWD
GWAWDGKKALEAA
NAFTTGKMSHPPN
HPPNIPKEQTPAG
GPQRQKKAAEKAA
EGTTLVKEEGDKD
ATEKLSKRHAEHI
QSGVPLKQYGEIF
KATHFRKQQGGGI
GAGESGKSTIVKQ
TKVQDIKNNLKEA
VLAGKSKIEDYFP
KQENLKKS IKPRH
ATPSAAKKMIYRI
CASPQEKPLRTLF
ESEKRRKKKKGTK
YHFRKAKS IRASG
GAGESGKSTVLKQ
L11QARKLGIQLD
IHED I AKATKQLW
PPKVHRKNPLRAL
FDGVVSKGDKIVS
VVSKGDK 1VSAHT
NEQPTHKLYAGQV
1QTKFNKNLRERL
PAAKGGKSKKTTT
AKGGKSKKTTTAK
FIEEKHKSLPPTF
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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
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

P16403
P16403
P16403
Q96QV6
P04908
P04908
P16104
075367
075367
POCOS5
POCOS5
P33778
P33778
Q9LQQ4
Q9LQQ4
A3AGM4
P04913
P04913
P02293
P02293
Q5QNW6
Q8N257
Q8N257
P62805
P51610
P51610
Q9Y2N7
P00347
P00347
P00347
P09429
P41235
P41235
P41235
P41235
060506
060506
P10591
P10591
P10591
065719
065719
065719
065719
P57058
P57058
P57058
P57058

27
63
81
96
10
76
37
73
143
80
102
17
86
50
56
56
27
108
50
89
28
28
29
80
42
288
182
116
314
401
86
90
126
192
365
168
221
86
98
245
74
199
256
331
91
239
307
327

KKKAAKKAGGTPR
VSLAALKKALAAA
KNNSRIKLGLKSL
NDEELNKLLGGVT
RGKQGGKARAKAK
AARDNKKTRIIPR
VHRLLRKGHYAER
AARDNKKGRVTPR
KSPSQKKPVSKKA
SKDLKVKRITPRH
ELDSLIKATIAGG
PKKGSKKAITKAQ
RLAHYNKRSTITS
KEAGDKKKKRSKK
KKKRSKKNVETYK
GDKKGRKKAKKSV
TMKSADKKRGKNR
LPGELAKHAVTEG
Y1YKVLKQTHPDT
KLAAYNKKST ISA
VQKKDGKKRKRSR
AQKKDGKKRKRGR
QKKDGKKRKRGRK
TEHAKRKTVTAMD
HRAVAIKELIVVF
KVATHEKEWKCTN
GRTLNLKAATWKYV
VIHFLDKELTGLN
WQFYLSKMISMDI
RKVEVIKPLVVET
PPKGETKKKFKDP
FRRSVRKNHMYSC
CFRAGMKKEAVQN
DVCESMKEQLLVL
KLFGMAKIDNLLQ
TEIFVGKIPRDLF
AAQEAVKLYNNHE
EVQADMKHFPFKL
L1DVDGKPQIQVE
I QEFKRKNKKDLS
NTVFDAKRLIGRR
ATSVGEKNVLIFD
EFKRKNKKDISGN
KCLRDAKMDKNSI
GEKVAIKVIDKKR
ELLARKKYGPKID
LEPDPVKRPNIQQ
NENYTGKVPCNVT
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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
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318

P09629
P32467
P32467
P32467
P32467
P38695
P39003
014602
P08069
P08069
P25963
Q9Z1E3
014920
014920
Q14974
Q14974
Q6P198
Q6P198
015503
P56477
P29994
P29994
P29994
P30605
P36035
Q8NCM2
Q15058
Q15058
Q7M6Z4
Q7M6Z4
Q38997
043474
Q15349
Q86UP2
Q86UP2
Q86UP2
Q86UP2
Q12502
Q12502
075581
P53281
Q9HCCY
Q9HCCY
022042
Q3KQU3
Q3KQU3
Q3KQU3
Q07820

138
204
310
469
542
48
320
94
221
389
238
98
106
418
73
183
42
186
180
406
52
100
219
563
401
129
171
195
154
333
315
448
199
56
115
120
131
179
323
252
214
156
266
70
92
220
221
238

SSGTDRKRGRQTY
ISEVSPKHIRGTL
ATVEAEKLAGNAS
PLRVKSKCMAIAQ
EGVLPWKSPSWVP
DNLAQAKPVSSY1
LFSSKTKVLQRLI
KADV I LKYNADEA
CPSTCGKRACTEN
VVTGYVK IRHSHA
LVSLLLKCGADVN
EVI1GQVKGDLAFL
QGGDLRKYLNQFE
CILQEPKRNLAFF
SKDPDIKAQYQQR
1 IQGMRKEEPSNN
GYGASKKKKASAS
GYLALRKATSIVP
INHASAKLDFANN
EEWPDVKPREKKL
LNNPPKKFRDCLF
HAADLEKKQNETE
NCNTSWK I VLFMK
ALAKKRKQQVARV
AQLGLSKDAVTVI
LFLCTFKDITLFK
RIVNNAKNSFVAS
EMMADKKYKETFS
ELETSMKDLHIRE
ESLNSLKYANRAR
TVQQAKKIDEEIL
TKSSHLKAHLRTH
DEEGH 1K I TDFGL
TKTDKKKAEKKKN
SSVRERKKKEKKQ
RKKKEKKQKPVLE
LEEQV IKESDASK
TKITNMKSWE1QS
RRWRMRKLSWR I E
SILACNKYTGEGL
GASSAFKSFGSKL
LNTYTEKMREALR
FHTLLRK IRDLLQ
PSIRWRKGEL 1GC
SPSSEAKSRGPTP
ATQRSVKKTWAEI
IQRSVKKTWAEIR
LRKLD I KNEDDVK
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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
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366

Q7L590
Q7L590
050008
Q03164
Q03164
P53045
075081
075081
Q9Y623
Q02566
Q02566
Q91783
P16603
P16603
P16603
Q9Y6K9
Q9Y6K9
Q9Y6K9
Q00653
Q00653
Q39161
Q39161
Q39161
P30415
P30415
P30415
P30415
P30415
P53253
P53253
Q01705
Q01705
Q923B3
Q923B3
Q923B3
Q02218
Q02218
Q38799
Q38799
Q38799
P04637
P04637
Q56WK6
Q56WK6
P12004
P12004
P15873
QOUHG3

154
283
321
174
255
174
47
515
260
21
271
48
59
357
386
35
90
118
221
296
94
106
128
34
56
102
128
236
21
277
518
769
36
227
340
237
271
55
108
356
357
386
37
68
20
168
20
62

QKSPVEKSPRPPL
LSQIKEKMAREKL
GIVGKDKLVVSTS
VKTSPRKPRGRPR
KEDSLKKIKRTPS
FYKY IHKQHHRYA
APRGPRKGGPAPV
VSDAERKAHELIT
HFGATGKLASADI
YLRKSEKERLEAQ
ETYLLEKSRVIFQ
DKEEFVKAKIVSR
VVTENNKNYLVLY
TIGAAIKHYLEIT
NADVKEKLTLLSK
EESPLGKPAMLHL
ASQREEKEFLMCK
LDLKRQKEQALRE
QP IHDSKSPGASN
RTPPYHKMKIERP
I EELAKKSMEELD
DSEKSSKDDIDVR
RKHQYGKFMMRLK
FSDICPKTCKNFL
GKTTGKKLCYKGS
DENF1LKHDRAFL
QFFITTKPAPHLD
PKVRHAKKRRKEM
QSLMNTKRSEQPT
AENKPLKKGFNST
FQCQCPKGFNGHL
VNGGTCKDMTSGY
QLDFQQKCLYREI
QHPEDCKAVVALL
SPI1PVVKPIHDPN
CQWIRQKFETPGI
EEFLQRKWSSEKR
EMSADPKVFVMGE
AAYAGLKPVVEFM
DIVRASKRACYRS
KDAQAGKEPGGSR
HKKLMFKTEGPDS
PTPVAEKEEVAAP
PAAEAEKSVSVKE
KVLEALKDL INEA
CAKDGVKFSASGE
R1IDGFKDCVQLV
KFGKDVKIDLFER




78

367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414

QOUHG3
QOUHG3
QOUHG3
QOUHG3
P33302
P33302
P33302
P38075
P38075
043933
043933
043933
P35056
P35056
P35056
P15259
P25297
P25360
P25360
P25360
P25360
P25360
P25360
P25360
Q99755
Q99755
Q99755
Q99569
023522
082274
082274
082274
082274
P53350
P53350
P13797
P13797
P13797
P13797
P13797
P0O5030
Q8WZzA1
Q8WZzA1
Q8WZzA1
P29590
P29590
P29590
Q9Y253

320
364
415
420
94
163
328
169
175
198
259
291
46
142
210
49
193
26
74
82
89
124
167
175
261
266
276
518
372
17
84
192
243
86
209
23
100
135
158
266
415
178
271
387
133
394
515
69

ATPLNRKMSNITF
SSRPIDKFGLNTV
SQETLTKAQILKL
TKAQILKLFLSYD
APGYDPKLDPNSE
LKSGLRKFQRSKE
VSI1CGSKFQCWDN
LDELTQKNTERFK
KNTERFKDAEDIP
ADAEYKKLHSYGR
FSFQSEKKQETSW
NIFRVCKSQPPSI
PLQGTNKPGISEA
DTGNSEKAWQRGS
WTDQFEKLEKEVS
KAITKDAKMEFDIC
SEFATTKWRGAIM
LDYNELKNLIYTL
GEPSSSKRRFTHK
RFTHKLKRKLFGS
RKLFGSKTPSGSK
ELSPQGKTTSFNK
TNLSDEKLKVDDF
KVDDFYKRMEAKF
HIKYDLKGSTYKR
LKGSTYKRRASQK
SQKEREKPLPTFK
SIDSIQKDPREFA
ADRLDSKGVKVLR
ELSGSSKWKDLLD
FRYEVTKYIYGTS
PRSRFDKTSAQEQ
LHNEWPKITPSLQ
AGKIVPKSLLLKP
YDGERKKTLCGTP
LKEAFAKVDLNSN
RKAINRKEGICAL
FVNWINKALENDP
NTDDLFKAVGDGI
TLEELMKLSPEEL
CLAASRKKKGLDA
VLICTVKDEGSFH
RRRFCSKVEGYGS
NLFPEAKFAVVLE
AVCTRCKESADFW
SCITQGKDAAVSK
PRPSTSKAVSPPH
MWADDAKKLCPDL
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415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462

Q9Y253
0658J3
023404
P62937
P62937
P62937
Q5JSZ5
P06401
P62191
P62191
P25786
P23638
P23638
P23638
P60900
P60900
P51665
P60484
P60484
P34222
P34222
Q05911
Q05911
Q05911
Q9SQ57
Q9SQ57
P03962
P03962
P59271
P59271
P63000
P63000
P15919
P15919
P62826
Q09028
Q09028
Q16576
P49756
P54725
P54725
P40043
P40043
P40043
014924
014924
014924
Q7Z5B4

231
190
214
118
131
151
90
73
36
141
50
100
161
236
186
211
199
147
263
38
48
73
371
425
138
199
78
102
87
113
16
116
135
221
141
22
212
58
135
36
53
94
97
106
196
201
599
343

LACGLNKPNRQTL
GNSEVVKLLLDRR
VVGLAAKSGERFA
FFICTAKTEWLDG
KHVVFGKVKEGMN
FGSRNGKTSKKIT
GTGWANKQDQQDP
QDPSDEKTQDQQS
PTRVGKKKKKTKG
ILSFVDKDLLEPG
AVLVALKRAQSEL
HAQNYLKTYNEDI
GNYTGWKAISVGA
FKPQEIKDILVKT
EKKVKKKFDWTFE
VLSIDFKPSEIEV
NQVHGLKGLNSKL
HRGKFLKAQEALD
FFHKQNKMLKKDK
SNASSTKKSSATL
ATLLRSKEMKEGK
TDDEIAKASAQEA
VIERRIKGELPFM
DLIERVKRDEFFK
YLYNIHKAKHGSD
FGWIASKMEWTLL
GTVKPLKALSAKY
DIGNTVKLQYSAG
KKKTYTKPKKIKH
KVDGSGKVQRLKK
GDGAVGKTCLLIS
I 1LVGTKLDLRDD
HGPVDAKTQSLFR
TAHRGLKRKRHQP
SIVFHRKKNLQYY
VINEEYKIWKKNT
DISAVPKEGKVVD
VTKPEGKDYALHW
FGFCEYKEPESTL
EKIEAEKGRDAFP
KLIYAGKILSDDV
IEKHLLKD I KQAV
HLLKD IKQAVRKP
VRKPELKFHEKSK
NPNMLSKEE I SKV
SKEEISKVIHDDS
PPLNAPKREWSRK
EWSQDFKDEGLGI
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463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510

015034
015034
015034
Q9CQJ4
P57078
P27635
P27635
P47914
P47914
P63048
POC224
QONTX7
QONTX7
Q9SJQ6
Q9SJQ6
P04844
P04844
P38701
Q9SIP7
P23396
P0O5750
P0O5750
P0O5750
POCX35
P39743
P39743
P39743
Q31125
Q31125
Q9LK36
Q9LK36
Q9LK36
QoY467
QoY467
094979
Q8RXK2
Q8RXK2
Q8RXK2
Q5TEA6
Q5TEA6
Q15047
Q15047
Q01105
Q01105
Q01105
Q01105
Q6AI14
Q92581

87
134
311

65
352
145
208

79

84

88
112
167
175
153
246

31
217

30

78
148

45

75
132
125

22

72
165
134
384
159
340
367
351
402
206

91
141
213

71

76

71
173

36

72

75
222
536

61

I STAPSKPFPQFM
PEPLSAKPTFLSR
L IKQLAKSVIVGW
KNTMTTKECLHRF
AHDLDVKSPPEPR
RTKLQNKEHVIEA
NRGPLDKWRALHS
KALVKPKEVKPKI
PKEVKPKIPKGVS
LRQLAQKYNCDKM
RATNCRKRKCGHT
GRRRKIKRDIIDI
DI IDIPKKGVAGL
TDGQESKTPKRKY
PSTPKRKRSQGKR
PTHYLTKHDVERL
FVAATYKLMDHVG
ITLTSTKVKQLEN
LVQKRFKFPVDSV
LRGQRAKSMKFVD
VRVTPTKTEVIIR
LTLLVQKRFKYAP
VMESGAKGCEVVV
ASYKLGKVKKVQL
SFRQKFKMGEQTE
HQIGFAKSMEEIF
HLNTYNKHEKKKE
AGAPGIKHHLDTV
VQSGCSKKQAMRL
AEEIFAKNGTFPD
DHMRKMKNNATVC
ETYPGVKRITIKP
PGLLKPKNGSGEL
TGERPYKCNVCGN
KNEP 1 IKVSDHSN
EL1EKFKQETPDK
KKSKVIKSTRMLS
SVADIQKKLRRFL
ENLLEKKKNQRKI1
KKKNQRKIRIKGI
ETWVIQKESEVAH
FMDAVNKKSSSQD
SAGLPKKGEKEQQ
I LKVEQKYNKLRQ
VEQKYNKLRQPFF
ELGEVIKDDIWPN
RKILIRKNLPKSS
EEIVSEKQAEESH
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511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558

Q92581
Q13485
Q13485
QOHCE7
QOHCE7
095863
P33328
P33328
QOY5W7
QOY5W7
Q9C093
Q8NOX7
Q8NOX7
P12866
Q86WV6
QOWUMS
QOWUMS
QOWUMS
P61956
Q9FFC7
Q9FFC7
Q9FFC7
Q9FFC7
Q15431
P41544
P26639
P26639
QoY228
QoY228
QoY228
QoY228
QoY228
QoY228
Q9BVV6
Q9BVV6
Q9BVV6
Q9BVV6
Q9BVV6
P38085
P38085
P10636
P10636
P10636
P68363
P68363
Q9UHD2
Q9UHD2
Q15560

528
340
392
39
109
253
82
90
85
132
59
14
390
129
137
54
81
278

56
97
175
291
118
54
26
28
22
158
161
176
282
284
96
122
198
222
284
71
87
215
347
391
336
338
197
341
22

NERRTTKAESAWL
QVGETFKVPSSCP
GVQLECKGEGDVW
LPDPFAKIVVDGS
NAISRLKDTGYQR
RMSLLHKHQESGC
GANRVRKQMWWKD
MWWKDLKMRMCLF
FFTIKYKPKQLGL
DLKISSKVDASLS
SRVSSAKLNNFSR
GEPAEIKI IREAY
KRGKRAKDTSSEE
WYDNNEKLLGDFT
NILLGLKGLAPAE
KHIYIDKNTKIIC
ALEYGTKLVGGTT
EHNSGPKAKPVVS
MADEKPKEGVKTE
SPQI IAKSSSVSV
FASRGHKVLPSSS
FGDYFKKEAITKWA
GLLEPLKQKNIDT
EAEKIKKWKVSTE
LFYCWAKLAGYDL
I GAGEEKQKEGGK
AGEEKQKEGGKKK
AESYEAKCERRQE
QDTP IKKPPKHHR
P1KKPPKHHRGTQ
AEGPTIKNDASQQ
KNSYEQKAKESLQ
SYEQKAKESLQKV
KI1EENNKQKANDI
RTVLKQKAQSMPV
VTELLSKLQETDK
1 QRKQEKLHCHDH
VEKYSVKPEHPNL
EFFDSFKRQLPPD
ELESQEKNNLTKS
KERPGSKEEVDED
SLGEDTKEADLPE
GTGSDDKKAKTST
AATATIKTKRSIQ
IATIKTKRSIQFV
RKDHQKKYGATVD
FHELVYKQTKIIS
DKMVTKKSAEGAM
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559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606

Q15560
Q15560
P50990
P50990
P47079
P47079
P47079
P10827
P10827
P10827
P10827
P53322
P53322
P53322
015417
015417
015417
P58771
P40238
Q13077
Q13077
Q12933
Q12933
QOY4K3
QOH8WS5
QOH8WS5
QOH8WS5
QOH8WS5
QOH3M7
QOH3M7
QOH3M7
QOH3M7
QOH3M7
QOH3M7
Q08960
Q08960
Q07307
P63279
QOUHP3
Q93009
Q07963
Q07963
Q07963
094888
094888
Q96788
P39547
P28274

77
184
84
296
153
171
282
83
92
209
220
11
304
468
207
306
548
189
39
31
344
148
195
356
109
145
167
356
19
42
100
140
228
233
154
161
212
59
356
355
304
350
373
273
423
383
108
172

SLIKSWKKLLDAS
VGNTDMKYKNRVR
VQHPAAKMIVMAS
VVVTGGKVADMAL
VGE I TDKNDKNEL
PVISSKKYGSEDI
FSKGEEKQ IDAMM
FRRTIQKNLHPTY
HPTYSCKYDSCCV
SMPDGDKVDLEAF
AFSEFTKI1TPAI
FTMESPKHLVDDV
TFDPDEKFEWFQV
I FVAKDKPRY IKG
SRDGPAKERAGRG
AGRGGAKEAARQD
VAASSSKKAYLDP
AELSEGKCAELEE
SDSEPLKCFSRTF
TVCQDPKEPRALC
PWPFRNKVTFMLL
LVRLGEKERHLEH
CDGCGKKKIPREK
NGIYIWKIGNFGM
LPMGGVKALT IDH
NDREVEKRCQTCK
AHRRQKKTTYHTM
VVERLRKLNKVQY
VFNDPEKVYGSGE
CEVTRVKAVRILA
GNKYEYKFGFELP
QPTQETKKNFEVV
LANGQTKVLTQKL
TKVLTQKLSSVRG
VFRKPTKKRSSTP
KRSSTPKVFSKNS
LAFVPPKVIQKIF
WEGGLFKLRMLFK
HSENSGKSGQEHW
DIQLSIKGKKNIF
YAISITKALEDSH
DDIFKRKLTDDLT
ATSLONKYALRIS
LSSSPPKKCARSE
LRYPDGKREQITL
LRESKKKAKMASA
NKGF 1 IKLLVEVI
FQFKVGKENFALI
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607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654

P28274
P28274
Q96JH7
Q96JH7
Q96JH7
Q9Y4B6
Q9Y4B6
Q9Y4B6
P04275
P04275
Q96S55
P98170
P35723
P43590
P43590
P43590
P43590
P43590
P38809
P38809
P38809
P36134
Q06689
Q06689
Q06689
Q06689
P38079
Q60821
Q60821
Q8BID6
Q8BID6
Q8BID6
Q8BID6
Q8BID6
Q8BID6
QONUD5
QONUD5
QONUD5
Q08245
Q08245
Q08245
P31629
P31629
P31629
P22227
P22227
Q6NZP1
Q6NZP1

222
259
203
362
408
11
266
399
116
355
286
116
48
41
48
116
188
242
125
135
286
83
52
307
530
597
287
138
332
84
271
417
419
434
453
12
98
299
18
34
102
168
179
227
33
132
163
316

CSETLDKPTIDKI
LLLLEQKMIDYLH
DIKRANKSQECLI
IPLVG IKGAALPK
DRSLQDKYLLRLV
VVHVDSKAELTTL
EDGGLKKNKSAKQ
AHGGVQKLLEIPR
SMPYASKGLYLET
PCVHSGKRYPPGT
1 IASNSKKHS IRF
IQNGQYKVENYLG
TAKQQIKTIIFIT
ILQPEYKDKYYYS
DKYYYSKEKGEEM
KYCDTNKDFRQNR
I SDLGKKFKELQD
EIESIRKACQISD
KSRTKVKPPKNVD
NVDT I DKMDVTGL
AQESRRKNS 1ARK
KCQEKKKKRKGVG
SKINVTKVMPQVG
TQSSSAKAAMGAL
MYVPAVKAALANN
MMKSGSKKDNYDV
GPVAEKKMPSPAS
GGDKRAKDEKAAA
SCRECSKAFSDPA
VTAQGFKAT IDFM
QPTGRRKNRKNKE
FTVIRKKFKCPYC
VIRKKFKCPYCSF
MHQC I LKRHMRSH
PCE I1CGKKFTRRE
GAEEERKRGRPQL
AGRGDPKGRRRDP
IWTGEYKCEIELR
AQDVQQKLEETKE
NKGQEVKEQAEAS
KEGGFLKKLNRKI
YSQYSQKS IEQAE
AEEAHKKEHKPKK
PCGFSFKTKSNLY
LDRLTLKQDEARP
KGTKQEKTEVTQE
DESHYMKSRTAAR
LITRMFKQTAIAK
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655
656
657
658
659

P38809
P38809
P36134
P36134
P36134

119

292
27
52
77

KDKQKSKSRTKVK
KNSTARKKSLPSR
RPIFVRKRRREED
PCDWSAKPSQRQN
VAMNTPKCQEKKK

S(7): List of 659 negative Ubiquitination sites and sequence

Sample # Protein ID Site Sequences
1 P08195 368 EWQN I TKGFSEDR
2 P08908 416 AFKK 1 IKCKFCRQ
3 Q8NE71 85 TRKGRRKKDVDDD
4 Q8NE71 119 DEVPAPKPRGGKK
5 P50544 80 FAVGMFKGQLTID
6 P50544 299 THGLPEKKMG IKA
7 P50544 317 VYFDGVKVPSENV
8 Q9UKV3 294 GDDEGQKSREAPI
9 Q07622 244 AFYQVYKKTITDS
10 Q99K10 13 LVTRLQKALGVRQ
11 Q99KI0 228 WELKCPKV IGVKL
12 Q99KI0 304 PYNHRMKKYLSKT
13 P52910 16 YEAHNVKALKAPQ
14 P52910 121 DDESDNK 1 ITFGE
15 P52910 205 I TCDEGKRGGKT I
16 043707 66 CNSHLRKAGTQIE
17 043707 239 KYLD1PKMLDAED
18 043707 255 TARPDEKAIMTYV
19 Q16186 397 EGDTKDKKDEEED
20 P48962 92 ALNFAFKDKYKQI
21 P48962 260 TLDCWRK I AKDEG
22 P38080 78 GDVACLKRVLVQD
23 P38080 196 DAKNNFKLADFGS
24 P38080 368 KIMQNNKLSDSEE
25 Q9SLK6 265 ILLRDSKLRNTAY
26 P54115 142 AAAYADKVNGRT I
27 P54115 255 GSTEVGKSVAVDS
28 P54115 366 NY ID1GKKEGAKI
29 P10275 347 STLSLYKSGALDE
30 P10275 605 NDCT IDKFRRKNC
31 Q12955 24 AEEEPEKKRKHRK
32 Q12955 106 VDAATKKGNTALH
33 Q12955 277 PLHVASKRGNANM
34 Q9Y2G4 170 GSRADLKNNAGDT
35 Q9Y2G4 282 KKRERLKEERRAQ
36 Q69zU8 52 LHLAANKGHLSVV
37 P36404 34 GKTT I LKKFNGED
38 Q06408 156 LHDSNFKGPNHKV
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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
80
81
82
83
84
85
86

QONR48
QONR48
055143
055143
Q8NBUS
Q8NBUS
Q8WXE1
Q8WXE1
QOUIFS
QOUIFS
QOUIFS
QOUIFS
QOUIFS
Q8NFC6
Q8NFC6
Q8NFC6
P55061
P38356
P38356
P38356
Q10589
043684
043684
A2RUR9
A2RUR9
QOY4F5
QOY4F5
QOY4F5
Q96514
Q96514
QOUKL3
022203
022203
P62157
Q96M89
Q96M89
Q96M89
Q96M89
Q81X12
Q81X12
Q81X12
014618
P25694
P25694
P06493
Q02224
Q02224
Q02224

21
132
33
169
57
270
122
184
230
232
233
323
394
142
249
276
83
265
308
311
47
121
139

113
82
282
350
125
172
187
237
263
95
165
190
230
244
156
337
368
31
31
221
245
187
287
330

SEGFSRKSPSAIS
GKMTDEKNEHCPS
EQVKKLKERWGSN
IRLTSIKSTTLRV
AQKQAEKLMKQIG
QREAILKL ILKNE
VLQAQYKELKEKM
EKEFSKKLQSLQS
ARVDK I KDKKPRK
VDK I KDKKPRKKA
DK IKDKKPRKKAM
TEKAQEKRIHQPL
SLVNQAKKETYMK
SQVVDPK INHTFR
TDTSTDKERTSED
GLETAPKSEEFSD
SHETEQKRLGLLA
QSTTQDKFESHLN
DY 1QVKKLEKKYL
QVKKLEKKYLNQS
L1 1FTIKANSEAC
SWDQTVKLWDPRT
TFSQPEKVYTLSV
ASWGGEKRGGAEG
VDKRDRKKS 1QQL
QKYVTLKLNDVIR
CSPGKMKIKDHIT
VHTRTLKGHKHED
PYGEEWKALRKLV
KSPVNLKKTLFTL
AKSDVSKDVHHST
MFPADEKAFAEHG
HTLARQKSSGAKQ
AFRVFDKDGNGY I
VSCPKSKASDKRS
LFQIHLKLQCETA
NALSK I KGVEEEV
TRFQI IKEQHDAE
FTGVVTKLHDTFG
ERSPQRKRSRERS
YTVQFSKFSLDCP
CVDAVRKSLQGVA
ATLRRKKKDNMLL
DIGGCRKQMAQIR
NTFPKWKPGSLAS
W1 TKGEKSRHYGE
INYRDSKLTRILQ
STAKYMKNTPYVN
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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
124
125
126
127
128
129
130
131
132
133
134

P13569
P13569
P13569
QOUNE7
QOUNE7
014757
014757
014757
014757
Q9Y3E7
Q9Y3E7
Q9Y3E7
Q9Y3E7
P29465
P29465
P29465
P0O8679
P08679
P08679
P08679
Q9D5US
Q9D5US
Q01955
Q01955
Q01955
Q01955
P32798
P97784
P97784
Q9R194
Q9R194
Q9ZQB9
Q9ZQB9
Q9ZQB9
Q12734
P89105
Q13616
Q13616
Q13616
Q13616
P40087
Q39017
Q39017
Q39017
P07262
P07262
P07262
P07262

163
174
294
41
95
166
261
274
313
45
65
76
136
118
192
236
24
201
215
344
66
144
51
90
226
261
322
95
274
133
163
25
52
218
510
77
71
117
189
298
413
70
263
323
89
118
235
420

FSLIYKKTLKLSS
SSRVLDKISIGQL
LRQTELKLTRKAA
RLFVGRKYPEAAA
LDGQSVKAHFFLG
RERLLNKMCGTLP
TIPDIKKDRWYNK
PLKKGAKRPRVTS
SSEENVKYSSSQP
REEEKVKRSVKDA
VCIVLAKEMIRSR
SRKAVSKLYASKA
LSKEMMKAGI 1EE
DMNTTDKKASVKI
AFCGMPKKERQMA
SSKLRLKNNEVST
SNSSQEKTLKERF
SLDLLGKLPVIAA
I'YRNVFKDGKMGE
GHAVLRKTDPRYM
SRSEEDKESPASI
I lEPVHKKHPDFS
KGEKGEKGFPGPP
PGLTGSKGVRGIS
ERVIGHKGERGVK
TDLKGEKGDKGAM
VEGDLLKIPGITA
KEWNITKLSIEYD
KLTDLYKKVKKNS
RDAAIMKMAKEAG
IELNGQKPPLTYK
GTPVVVKMENPNN
LVRTHEKSRNKNA
FWIRFKKTKPVPK
RLATKLKDEHTQL
KTNEGIKLIEMAL
AGVPPSKSKKGQT
MDESVLKFYTQQW
VLKL IEKERNGET
EQVLIEKHLEIFH
AVVKALKQTNGNA
RSKKNPKARHKVP
IR1QSKKYKQTNE
DSDSNGKLEKKPS
VNLSILKFLGFEQ
GLCVDLKGRSNNE
AQYAALKVIELGG
CIDYAKKYTKDGK
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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
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

060610
QONSV4
QONSV4
P39976
P38823
P53924
P18858
P18858
P18858
P06746
P06746
P01903
P01903
F41BE4
Q03001
P38167
P38167
P38167
PODH99
PODH99
P0O0533
Q9LD55
Q9LD55
Q13347
Q13347
Q02908
P14351
P14753
P32476
P32476
P32476
P32353
P32353
P54781
P54781
P54781
P54781
P38748
P38748
P38748
QOWPQ2
QOWPQ2
QOWPQ2
Q92817
P38261
P38261
Q9BXW9
Q9BXW9

61
84
140
220
298
516
54
59
186
54
209
64
201
154
324
191
333
361
64
172
209
12
170
65
224
53
292
38
43
106
114
170
329
67
75
157
265
26
103
173
153
168
201
16
34
38
33
53

MR IKKEKEKPNSA
IRIPGSKKERPPL
NLNEDKKAPLREK
NTGYDLKQLF I1GA
ELNKSWKLKANAF
VLMETSKDVDSHP
ESDSPVKRPGRKA
VKRPGRKAARVLG
QPTTPPKPLKTSK
KYPHK I KSGAEAK
ESTKQPKLLHQVV
HVDMAKKETVWRL
LDEPLLKHWEFDA
QREMRQKFSKDDD
ETEIPPKETEKSK
RLANSKKFNEQFL
AVIVSVKKPTRFT
TGVPPTKTFNEEF
WVLDKLKAERERG
RYDEI IKEVSSYL
GEENCQKLTKI IC
KPENALKRADELI
ILRNNSKLEALYA
DADWDTKHVLTGS
TTLEHQKTFRTER
LNGL I TKYSKKYK
NWTTKSKYGQARL
DPKFESKAALLAS
LARKGKKVL IVER
DIPYPYKADIPKV
DIPKVEKLKDLVK
HSKLYMK IDYENH
PKLRDAKETWDAQ
QVAYQIKKGSIAG
GSIAGPKFKFWP
WVFLDGKAHTDYR
TKTWYGKKTADMA
SAYQIFKSIPKKL
NNTLNEKEILTIP
RNALDAKNFKEEF
REFMLKKKAHELG
VGLILIKKETGFH
TLVELSKTLGLQN
QGKGSPKGSPAKG
TPPSPAKPKQKTK
PAKPKQKTKKNPY
PLSKKTKKSHIAN
IFVKLLKISGIIL
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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
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230

Q9BXW9
QONVI1
P38631
P38631
P38631
P01100
P01100
P38297
P38297
P38297
P19145
P19145
P19145
P19145
P19145
P31644
P47870
P47870
P10071
P32288
P32288
P32288
P32288
P37303
P37303
P37303
P63092
P63092
P63092
P48813
Q3T8J9
Q3T8J9
Q3T8J9
Q57848
Q8N442
Q8N442
P40531
P40531
P40531
P40531
P16403
Q8CGP7
P16104
075367
075367
POCOS5
POCOS5
POCOS5

133
16
222
258
440
139
257
79
149
181
237
283
318
321
420
151
239
412
467
77
238
265
363

169
213
58
91
151
173
122
129
153
43
107
341
12
13
62
203
109
119
119

152

38
121

MGASYSKSLIKLL
AEKTADKLQEFLQ
GDTANYKKWYFAA
KAKKKNKKAMEEA
VFFKTYKETRTWL
SPEEEEKRRIRRE
PSVEPVKSISSME
LRSSNSKAHLISS
DGQYNTKEKNGFN
HLNALKKRVDDVS
FVFESFIKVITVVG
TPGAKFKGVCSVF
PRKSVPKAAKQVF
SVPKAAKQVFWRI
FSYVDRKGRPLVG
NMTTPNKLLRLED
SLSFKLKRNIGYF
LSTLEIKNEMATS
VKEEGDKDESKQE
DSDIYLKPVAYYP
KI1SFHPKPLKGDW
RQPGGMKY IEQAI
DNADMTKEFERES
EFELPPKYITAAN
EELVR IKAWCMEN
IS1CLSKSMGAPI
GKSTIVKQMRILH
DGEKATKVQDIKN
EFYEHAKALWEDE
LLVGNSKVLNNAG
IHIGKGKLHATGS
LHATGSKRGKKMT
CDHLTLKEPFSGE
ERTPKGKPHAQQP
NKQVLDKLQVERE
DTLCLHKQPVEPL
FASSLSKKLQEIS
ASSLSKKLQEIST
YTELEDKVDTIKL
LSFE1GKADKCRK
GSFKLNKKAASGE
QAVLLPKKTETHH
QAVLLPKKTSATV
SRGGKKKSTKTSR
SKKAGGKKGARKS
AGGKAGKDSGKAK
RIHRHLKSRTTSH
HKSL 1GKKGQQKT
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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
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278

P02264
Q96A08
P62807
Q9LQQ4
P04913
P04913
P02293
Q5QNW6
Q5QNW6
P62805
P62805
P51610
Q9Y2N7
P00347
P00347
060506
060506
060506
P31539
065719
065719
065719
P57058
P09629
P32467
P32467
P38695
P39003
P39003
P39003
P39003
P39003
014602
P0O8069
P0O8069
P0O8069
P25963
014920
014920
014920
Q14974
Q14974
Q14974
080560
Q13568
Q13568
Q13568
Q13568

119

16
96
34
116
61
17
25
21
78
345
169
381
548
111
125
282
205
112
116
325
106
182
62
141
219
112
281
304
463
517
104
213
337
442
67
238
310
394
269
376
509
527
41
65
164
253

QAVLLPKKTEKAV
MPEVSSKGAT ISK
APKKGSKKAVTKA
INDIFEKLAQESS
KRGKNRKETYSSY
AVTEGTKSVTKYS
DTGISQKSMSILN
PKKGSKKAVTKVQ
VTKVQKKDGKKRK
GAKRHRKVLRDNI
TYTEHAKRKTVTA
GRDGYRKAWNNQV
CFSLRMKSTLTSR
LVRRSEKLSSVEE
PLCLDGKEYQVPM
REKQGTKVADSSK
PDEAKIKALLERT
YHQPDDKKKNRGF
VLARRIKSNPCLI
MIVVNYKGEDKEF
NYKGEDKEFSAEE
CMEPVEKCLRDAK
KDTYVTKNLRREG
LTERQIKIWFQNR
NYVEIPKKPASAY
GGI1LAKLGDMYG
I SEVSPKQLRGTL
GTNYLSKVRTGLI
STAVSNKVAVDDP
AGVEAEKLAGNAS
PLRVKSKAMSIAT
LVVPETKGLTLEE
DEARSLKAYGELP
TTNRCQKMCPSTC
VCEEEKKTKTIDS
HRNLT IKAGKMYF
RGSEPWKQQLTED
HSKVRQKSEVDIV
DDILNLKLVHILN
FLFDNSKITYETQ
ITIEAMKSDIDEV
FIKEHIKNPDWRY
FELIVQKLLETTD
HNNAV IKMAAADG
WVNGEKKLFCIPW
GDNT I FKAWAKET
SLTEDVKWPPTLQ
LTDLEIKFQYRGR
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279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
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

Q13568
P29994
P29994
P29994
P29994
P30605
P36035
P36035
Q8NCM2
Q8NCM2
Q15058
Q15058
Q15058
Q7M6Z4
Q7M6Z4
Q7M6Z4
Q7M6Z4
Q7M6Z4
Q7M6Z4
Q7M6Z4
Q38997
043474
Q15349
Q15349
Q15349
Q01650
Q12502
Q5VZK9
075581
P53281
Q9HCCY
Q9HCCY
Q9HCCY
Q9HCCY
Q9HCCY
022042
022042
Q3KQU3
Q07820
Q7L590
Q7L590
Q7L590
P93819
P93819
P93819
P93819
P19358
P19358

451
59
136
144
235
320
353
363
75
337
37
113
280

66
107
220
253
344
426
433
252

53
107
262
479

91

96

76
108

11
129
325
436
522
164
207
133
308
139
149
267

55
208
215
312

21

50

I SNPDLKDRMVEQ
FRDCLFKLCPMNR
KYLTVNKRLPALL
LPALLEKNAMRVT
NKDDILKGGDVVR
GKNVPEKVWNTIK
KANFKQKMVSMKR
MKRTVQKYWLLFA
YGELTDKKTIEKV
LGRVARKLDHYLE
THSSRLKLHLKSD
LEDTTEKTAETRL
EKRTPTKCTTEHK
MEEIPIKVAVRIR
VYNTCIKPLVLSL
SVVEGQKGI IPRA
SVCQVEKNAEAAE
GSERVTKTGNTGE
ARNIRNKPALNIS
AFLVDLKDAVKLN
IMTEVLKALQDLN
SVISVSKGSPDGS
VKEGFEKADPSQF
RDRVRSKMERDIL
SLPFQGKDRKETM
FFGVWWKNKPKWL
SKSLKRKSTFGSA
KCS1SMKMASPED
VSEEAIKRTEFNK
FPANYVKPAFTRS
FRKWLYKPKRSDP
AMRPLAKELTRSL
PLSAKAKDPDAEL
WADPQEKGQGGPG
TVIFNPKSPTSLD
I SSLLEKFGSFPE
NILVDNKGCIRLA
PTKQEVKKAGERH
KRDWLVKQRGWDG
LKVTTIKQTASPA
SPARLQKSPVEKS
SSTEMNKKMTGRK
EALNGVKMEL 1DA
QTSSGEKPVRELV
PVRELVKDDAWLD
DEVSRKKMDLTAE
GEGHPDKI1CDQVS
ACETAAKTGMIMV
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327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374

P19358
P19358
Q03164
Q03164
075081
Q9Y623
Q02566
Q91783
Q91783
P16603
P16603
Q00653
P30415
P53253
Q923B3
Q923B3
Q923B3
P53370
P53370
Q02218
Q02218
Q38799
P04637
Q15004
Q56WK6
Q56WK6
P12004
P12004
P12004
P15873
P15873
QOUHG3
QOUHG3
Q02785
Q02785
Q02785
Q02785
P33302
P38075
P38075
043933
P35056
P35056
P15259
P25297
P25360
P25360
P25360

91
301
239
249
397
130

83

43
206

77
394
229

84
219

59
181
302
157
168

70
402
288

24

60
128
129

77
110
240
127
196
205
211

76

77
154
155
158
138
145
207

31
266

39
328

169
281

AKGFDYKTCNVLV
VAAGLCKRVQVQF
IKITHGKDISELP
ELPKGNKEDSLKK
EWAEEWKHLNNLL
VTVNPYKWLPVYN
MQQNPPKFDKIED
VFVPDDKEEFVKA
A1GDRSKKDQTPG
TAEDYAKKFSKEL
TLLSKDKDQFAVE
PGASNLK1SRMDK
FSEGNGKGGESI1Y
LFTVFRKYSQFFK
VEHHFSKPNVI1SQ
AMSQLRKLCHQWL
LLGPTQKTEYHDV
FDESTRKILVVQD
QDRNKLKNMWKFP
AWLENPKSVHKSW
GDTEGKKVMSILL
INASVRKTSRLVT
TFSDLWKLLPENN
CVRPTPKWQKGIG
EEKTEEKKTEEET
EKTEEKKTEEETK
NLTSMSKILKCAG
EAPNQEKVSDYEM
PLVVEYKI1ADMGH
IDADFLKIEELQY
HPETSIKLEMDQP
LLETLQKAGFSEK
KAGFSEKFLNEMI
VI1SHKTKKEMDSF
I SHKTKKEMDSFE
L 1 SKFTKKSDVPL
I SKFTKKSDVPLR
IPYKILKSGLRKF
TSERYFKTRPRGS
TRPRGSKIGAWAS
SYGRDQKGMMKEL
SLQFNQKNNGRLN
VWDS IHKDAEEVL
KGTEEAKRGAKAI
LDNHPPKASFKDF
RFSHFLKYNAVPE
LSDEKLKVDDFYK
YSQFNIKSQKKSL
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375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422

Q99755
Q99755
Q99755
Q06449
Q06449
099569
023522
023522
023522
082274
082274
P53350
P13797
P13797
P0O5030
P0O5030
P0O5030
P0O5030
P29590
P29590
Q9Y253
Q9Y253
Q9Y253
0658J3
0658J3
023404
023404
Q5JSZ5
P06401
P06401
P06401
P06401
P62191
P62191
P25786
P23638
P60900
P51665
P51665
P51665
P60484
P60484
P34222
Q05911
Q05911
P03962
P03962
P03962

63
206
272
109
128
607

72
116
217

10
126
178

52
288

28
115
239
278

68
490

40
131
293

77
168

282
150
481
592
617
641
37
175
39
72
54
45
127
279
102
237
51
389
431
42
156
173

SGMPIKK 1GHRSV
EAEFLQKLLPGYY
KRRASQKEREKPL
FPANYVKPAFSGS
PPPPQYKAQELQQ
KSTDENK I AMKNV
VTSRQEKTTKNTS
LQRLLSKSSEERS
DLRWMTKQTSWVG
DIATRWKELSGSS
VATDEGKKLLGRR
VIHRDLKLGNLFL
MPLPGYKVREI 1Q
ENSGWQK INNFSA
TQEKPAKTYDDAA
KESLVVKFVMFFV
ESLAVDKHYGDQT
AAALVNKAAGGQG
AEAKCPKLLPCLH
CPRKV IKMESEEG
CAVVQYKSWKGGG
VQERLQKLQGQP
QSHFGEKNGSWLY
CCRGSGKSNVGAS
RDTDVNKKDKQKR
MLY IRKKMTSMIV
SVYLEAKGQEFPS
WAQLNGKPVGHEG
FAPPPCKAPGASG
SCKVFFKRAMEGQ
VDK IRRKNCPACR
GGRKFKKFNKVRV
TRVGKKKKKTKGP
PLVTVMKVEKAPQ
SATVGLKSKTHAV
LYKLNDK I AVAVA
AV IVTQKKVPDKL
LLGSWQKKVLDVS
LV 1DVKPKDLGL
HNL INNK I ANRDA
PQLEL IKPFCEDL
PTRREDKFMYFEF
LRSKEMKEGKLHN
IMAMVEKNASRQE
KRDEFFKP IWEEL
LDVRTTKELLELV
LAELSCKGSLATG
GTVDIAKSDKDFV
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423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470

P15919
P62826
P62826
P62826
P62826
P62826
Q09028
Q09028
Q09028
Q16576
Q16576
P49756
P49756
P49756
Q9P2N5
Q9P2N5
014924
014924
Q7Z5B4
Q7Z5B4
Q7Z5B4
Q7Z5B4
Q7Z5B4
Q7Z5B4
Q9CQJ4
P57078
P57078
P57078
P27635
P47914
POCHO6
POC224
QONTX7
QONTX7
QONTX7
Q9SJQ6
Q9SJQ6
Q9SJQ6
P04050
P04844
P04844
P38701
P38701
P23396
P23396
P0O5750
P0O5750
POCX35

142
23
37
60

134

152
59

215

264
54

263

155

173

208

116

123
74
82
32
78

129

153

155

199
92
38

238

367

101
23
83
93
20
53

165

163

188

223
88

322

403
61
69

187
200

TQSLFRKKEKRVT
GDGGTGKTTFVKR
LTGEFEKKYVATL
TNRGP IKFNVWDT
DRKVKAKSIVFHR
YYD ISAKSNYNFE
VTRPEGKDFSIHR
AVPKEGKVVDAKT
RSNNTSKPSHSVD
WLPEVTKPEGKDY
RSNTTSKPSHLVD
DLQIGEKKLLVKV
AQLDEWKAKKKAS
RRDOMIKGAIEVL
ERDGRKKKYPSPQ
KYPSPQKTRSESS
NE INVKKASHEDV
SHEDVVKLIGKCS
AFLSRGKRQEPPP
LAEAFAKAKGSGG
TTAEDGKCYTAMP
LAQLQEKLKETEA
QLQEKLKETEAAM
EITRVMKEGKFID
ECPTCRKKLVSKR
GFGQVYKVRHVHW
IMVKVVKGHRPEL
VVPARLKRASAPT
HVIRINKMLSCAG
HRNGIKKPRSQRY
I IEPSLKALASKY
SKFNCDKMICRKC
MLPTNRKANESCS
PVSLPCKHVFCYL
EHGRRRKIKRDI1 1
RKYVRKKVEVSKD
ETSTRPKRLCRRV
ESALQEKQLDSGN
GHIDLAKPVFHVG
RATVLQKTSFTPV
TYPAKAKGTFIAD
PVRLPTKVLKIST
LKISTRKTPNGEG
MAVQ1SKKRKFVA
AVQISKKRKFVAD
VLGIKVKIMRDPA
KSRTGPKALPDAV
MARGPKKHLKRLA
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471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518

POCX35
P39743
P39743
P39743
Q31125
Q9LK36
QoY467
QoY467
QoY467
QoY467
QoY467
094979
094979
Q8RXK2
Q8RXK2
Q5TEA6
Q5TEA6
Q15047
Q15047
Q15047
Q15047
Q15047
Q15047
Q01105
Q6AI14
Q6AI14
Q6AI14
Q6AI14
Q6AI14
Q13485
015105
QOHCE7
QOHCE7
QOHCE7
QOHCE7
095863
095863
095863
QOY5W7
QOY5W7
QOY5W7
QOY5W7
QOY5W7
Q9C093
Q9C093
Q8NOX7
P12866
P12866

198
20
84

182

288
53

368

460

520

522

552

284

461
41
67
80

127
58
59

207

228

231

237

177

251

337

502

520

540
37

343
72
89

120

418
16

161

170

200

211

213

246

329
22

167
39

119

252

1GT I VHKERHDGG
PQSFRQKFKMGEQ
FKP 1 SGKMSDPNA
DEERLYKAQAQVE
PSTEEEKEVGGLR
GPSQPLKGARITG
VMGPLEKPGGRHK
MSVPPEKAEEEAA
MKAVEPKNKADEN
AVEPKNKADENTP
TRMQLSKLVTSLP
SCGKDAK I LCSNP
INYCQKK IDASQT
FLNVYDKKLGSSL
FLLTFKKKEDLQL
QRKIRIKGIQNKD
SKSQKQKEEAYLL
DCVQQRKKQLAEL
CVQQRKKQLAELE
SMRILGKKRTKTW
QTVGPGKKYKVKF
GPGKKYKVKFDNK
KVKFDNKGKSLLS
IKWKSGKDLTKRS
ML IAFTKMHKFED
CAVTMKKYVEENV
RLMDHLKAG IEDV
HYQVRDKFKKFDH
IRKNLPKSSIVSL
ESETFAKRAIESL
SYPIFIKSATLDN
YDLYVGKTDSITI
HKK IHKKQGAGFL
QRLDLCKLNPSDT
SYRQIMKMRPKDL
PSDPNRKPNYSEL
NCKYCNKEYLSLG
LSLGALKMH IRSH
LLKAAMKHIEV IV
IVKARQKVKNTEF
KARQKVKNTEFLQ
ELHYLRKLTELLF
AEPRNKKPSVLKL
SRTVSPKSFAKAF
EKYKHVKEDLAHL
TDELGQKEEAKNY
EAYLEEKPMEWYD
CNTFFIKSCFFVA
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519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566

P12866
Q3TBT3
Q3TBT3
Q3TBT3
Q3TBT3
Q3TBT3
QOWUMS
QOWUMS
Q9FFC7
Q9FFC7
Q9FFC7
Q15431
P26639
P26639
P26639
P26639
QoY228
QoY228
QoY228
Q9BVV6
Q9BVV6
P38085
P38085
P10636
P68363
P68363
P0O7437
Q9UHD2
QOUHD2
QOUHD2
QOUHD2
Q9UHD2
Q9UHD2
P50990
P50990
P47079
P10827
P10827
A2ASS6
A2ASS6
A2ASS6
P53322
P53322
015417
015417
P58771
P29144
P29144

285
37
45
83
151
337
48
94
223
281
387
196
32
34
211
223
100
192
266
22
304
56
92
189
96
311
174
137
154
241
251
291
396
37
281
61
29
234
224
416
484
82
241
197
343
128
98
152

GSAMIKKGKLNIN
MILWVAKDPPNHT
PPNHTLKYLALHL
YQGSYWKAVRACL
AVCEEKKLNVAHG
HIRQEEKEEVTMN
SYTASRKHIY DK
PGKGGQKHLGLPV
VSVERIKRMGEAD
VFMQYNKTEDGLL
RAVRKGKSLGING
CARSAEKTKKYEY
KQKEGGKKKNKEG
KEGGKKKNKEGSG
LCKKTIKEKQAFE
ERLEVKKETLLAM
GQVTVLKEPLSCA
GVAVLDKEI'IQLS
YSPWGMKKVLLEM
DHLVLLKDELPCV
YNTFASKQAPLKE
PRRTDSKSILQRK
EKNNLTKSIKSRH
HAPELLKHQLLGD
EQL ITGKEDAANN
CDPRHGKYMACCL
SVVPSPKVSDTVV
IVHRDIKPGNIMR
DGQSVYKLTDFGA
YKTITGKPSGAIS
A1SGVQKAENGPI
LEADQEKCWGFDQ
IGLIYEKISLPKV
RNIQACKELAQTT
LMDAQVKAIADTG
IVNHLGKITITND
DGKRKRKNGQCSL
RVVDFAKKLPMFS
QTRIEKKIEAHFD
TGTKEVKQETDKS
VVVAADKAKEQEL
PSHPMEKRVLRKM
IAYGCSKISGSLK
SSGAPAKGSSSRD
PPPAPPKGPPAPP
ESERGMKV IESRA
LSGRVLKIPASWT
LAEACRKQEEFDV
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567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614

Q13077
Q13077
Q12933
Q12933
Q12933
Q12933
QOY4K3
QOY4K3
QOY4K3
QOY4K3
QOY4K3
QOH8WS5
QOH8WS5
QOH8WS5
QOH8WS5
QOH8WS5
QOH3M7
QOH3M7
Q08960
Q08960
Q08960
Q07307
P63279
P63279
P63279
QONPDS
QOUHP3
Q93009
Q07963
Q07963
094888
094888
Q96788
Q96788
Q96788
P39547
P39547
P39547
P28274
Q96JH7
Q96JH7
Q96JH7
P98155
P98155
P98155
Q709C8
Q709C8
Q9Y4B6

98
252
115
140
184
194

91
142
171
252
319

26
180
297
306
347
115
259

58

62

68
216

30

49
110

331
322
219
329
194
221
136
246
279
103
188
227
33
341
387
458
30
65
336
24
44
80

GVGCSFKGSPQSV
KDQALGKLEQSLR
SDGCTWKGTLKEY
TECPACKGLVRLG
HHEVCPKFPLTCD
TCDGCGKKKIPRE
CGHRFCKACI IKS
NEGCLHKMELRHL
CORPFQKFHINIH
TFGCHEKMQRNHL
IRELTAKMETQSM
ALGNSGKTHCPLC
VDLKDLKGYSRIG
HRDKLLKQLEDIR
EDIRAQKENSLQL
LEILITKRVVVER
PLGTSFKGKYGCV
KSLRVQKIRPSIL
EKLDLNKQQKKPC
LNKQQKKPCCSDK
KPCCSDKKIADGG
PPKVIQKIFPPIV
FVAVPTKNPDGTM
CAIPGKKGTPWEG
RPAITIKQILLGI
QRASRLKRELHML
LQVNGFKDLHECL
VEGT IPKLFRGKM
AHSSERKASSLMH
EIDQIAKEFQKEN
WSNEAVKN I IREH
RYIQFYKLGDFPY
TELGLYKVNEYVD
DAEISRKRETRTA
FVDEVFKIERPGE
VSETLNKGF I IKL
QSNTPAKEVSNEM
EFEYWRKQYPEVD
MKTLGLKVTSIKI
KDGHLNKPICIAW
PQDLIKKY IKLEE
EVTAAAKKAVMDN
ATGTGRKAKCEPS
VDGSDEKNCVKKT
ECIDISKVCNQEQ
YVENLNKSQLKLG
LDNLQIKENALSE
LLRILFKNDDFMN
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615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

Q9Y4B6
P04275
P04275
P04275
P04275
P98170
P98170
P67809
P35723
P35723
P35723
P43590
P43590
P43590
P43590
P38809
P38809
P36134
P34231
Q06689
Q06689
Q03559
P38079
P38079
P38079
Q60821
Q60821
Q60821
Q8BID6
Q8BID6
Q8BID6
QONUD5
QONUD5
Q08245
P31629
P31629
P31629
P31629
P22227
Q6NZP1
P39548
P67809
P35723
P43590
P43590

200
80
459
654
773
208
387
170
142
151
152
25
94
110
308
186
293
81
441
381
408

308
314
319
198
244
304
229
357
416
163
222

21
153
182
205
180
209
226
118
178

66

71

KRPSPRKLSSEPL
GDFQNGKRVSLSV
NSLVKLKHGAGVA
CELNCPKGQVYLQ
CRPPMVKLVCPAD
CCGGKLKNWEPCD
RMGFSFKDIKKIM
NSESGEKNEGSES
NEQEKQKLNKPSS
KPSSNSKKDSNEA
PSSNSKKDSNEAD
GLVKYFKRGERQR
RNPKLSKISTAFF
EELEGNKYCDTNK
KNSEDIKGKHSIL
VGGRTSKKSTLDE
NS ITARKKSLPSRR
TPKCQEKKKKRKG
DILADAKSVQPIS
NNTVLLKYVPYLF
SLVNITKWAETNA
MMHFRKKSSISNT
SIKEKLKLKKKHK
KLKKKHKKDKKKA
HKKDKKKAKKAKK
PPPVELKPDPTSS
AGPATVKEEGMHL
KCEDCGKEFTHTG
YGSLRIKEEQISP
PPLTPEKEEALHQ
EFTVIRKKFKCPY
AAAGPGKGRFLVR
SFRSAEKLALFLR
MSE1QNKAETAAQ
RSGETDKASGRWR
SGGYPRKKISSLN
AHKKEHKPKKPGK
AKPSVLKKHIRSH
QAGCKKKLRGKTA
EALFPQKFGTWIE
QSEYWRKQYPDAD
DVVEGEKGAEAAN
SLEGLQKQVKNLE
VNEIPVKIRNHKY
VKIRNHKYPAKEH

S(8): List of 659 negative Ubiquitination sites and sequence
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Sample # Protein ID Site Sequences
1 P08195 94 PPALASKNAEVTG
2 P08195 257 LSSLKVKGLVLGP
3 P0O8908 147 PIDYVNKRTPRRA
4 P0O8908 191 DACT ISKDHGYTI
5 P0O8908 251 SPAPQPKKSVNGE
6 P50544 128 KNDALEKVEDDTL
7 P93821 63 REAVVEK I KAAAE
8 P93821 268 QLMTNDKFISVDH
9 Q9UKV3 70 EVTLDGKPLQALR
10 Q9UKV3 95 LAKSGQKSALVKR
11 Q9UKV3 305 PILKEFKEEGEEI
12 Q07622 112 MDIFNSKPTGEIG
13 Q07622 252 TITDSSKFTPEIQ
14 Q07622 290 KLKRSLKPEEMLK
15 Q07622 299 EMLKNQKV ILEHS
16 Q99KI10 160 LATAGAKYGVGFW
17 Q99KI10 409 ALAHGLKCKSQFT
18 P52910 7 MT IKEHKVVYEAH
19 P52910 71 WDAPYTKVQSGSL
20 043707 54 WEKQQRKTFTAWC
21 043707 98 SGERLPKPERGKM
22 043707 122 LDFIASKGVKLVS
23 043707 166 VEETSAKEGLLLW
24 043707 273 AFSGAQKAETAAN
25 Q16186 395 QKEGDTKDKKDEE
26 095831 189 DDPNVTKTLRFKQ
27 095831 194 TKTLRFKQWNGKE
28 095831 278 RAGAEVKSRTTLF
29 095831 322 ACALGRKARALGT
30 P38080 34 VCVGTHKVEVVNY
31 P38080 99 NEVEVMKKLKGAP
32 P38080 158 TEAEIVKIMYDVA
33 P38080 330 EVPIEDKYAEGAY
34 P38080 361 MYQLQQKK IMQNN
35 Q9SLK6 343 WYLRPDKPESLTN
36 Q9SLK6 427 DTILSDKTGTLTC
37 P54115 41 MKAQDGKTYPVED
38 P54115 342 VGNPFDKANFQGA
39 P10275 141 AAVAASKGLPQQL
40 P10275 557 YYFPPQKTCLICG
41 P10275 632 LGARKLKKLGNLK
42 Q12955 25 EEEPEKKRKHRKR
43 Q12955 30 KKRKHRKRSRDRK
44 Q9Y2G4 52 LHLAANKGHLPVV
45 Q9Y2G4 129 SAKLL IKAGANVL
46 Q697U8 221 AALNHKKVVKVLL
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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
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

P36404
P36404
Q06408
Q06408
QINR48
055143
055143
055143
055143
055143
055143
055143
055143
Q8NBU5
Q8NBU5
Q8WXE1
Q99728
QOUIFS
QOUIFS
Q8NFC6
P38356
P38356
A2RUR9
QIY4F5
Q96514
Q96514
Q96514
Q96514
QOUKL3
QOUKL3
QOUKL3
022203
Q96M89
Q96M89
Q96M89
Q96M89
Q81X12
Q81X12
Q81X12
Q81X12
014618
Q12834
Q12834
Q12834
P25694
P25694
P25694
P25694

53

385
391
117
30

120
141
189
234
262
328
371
65

172
234
139
201
345
153
122
278
55

284
23

157
209
280
120
162
165
26

60

83

102
127

146
199
221
265
31

149
440
21

119
298
325

LLT ILKKMKQKER
TLGENIKTLEHRG
ILKELYKRIDVSK
KRIDVSKLSLQYD
AITKTTIKHPRKAL
LSLEQVKKLKERW
NAITEALKEYEPEM
KSVQRIKAKDIVP
ESVSVIKHTDPVP
VNTEIGKIRDEMV
FGEQLSKVISLIC
GTRRMAKKNAIVR
RMFILDKVEGDTC
MKQIGVKNVKLSE
WYGESQKLAAAVF
NPSVVIKPEACSP
FNDAGNKKNS I KM
SSMGQTKSTSSGG
SFQSQQKQPQVLS
FRPQVEKAVHEFL
FSNLSAKPDTTET
HGLDEEKQN IPWL
FPYSWWKNSVGSE
PGKMKIKDHITKF
SLSILSKRLKPSK
ENDLLIKKLTESA
VADLVNKFEMLVA
VMLDLMKKQEKDG
NISALIKTARVEI
FDTVKTKDLKSRS
VKTKDLKSRSPHL
IQRLRYKFPPGPS
D1YSGDKVGSSLK
PLGSLFKHVNVNC
SFHDLKKQETEEE
I TKQSFKE1EKVA
AQFGGQKNPPWAT
QQTQPQKQRVFTG
NPNMPFKWNAQR I
QTQPLLKTPPAVL
I AGKGRKESAQPP
PARWQRKAKEAAG
GYQNRLKVLYSQK
AKVAELKGHTSRV
DPREEDKTATAIL
HPCPDIKYATRIS
SESNLRKAFEEAE
I APKRDKTNGEVE
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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
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

P06493
P06493
P06493
Q5TB80
Q5TB80
Q02224
P13569
P13569
P13569
P32657
QOUNE7
QOUNE7
014757
014757
Q9Y3E7
Q9Y3E7
P29465
P08679
P08679
Q9D5U8
POCX12
POCX12
POCX12
POCX12
P43542
P43542
P43542
P32798
P97784
P97784
P97784
P97784
Q9R194
Q9R194
Q9R194
Q9R194
Q9R194
Q9ZQB9
Q9ZQB9
Q9ZQB9
Q12734
Q12734
P89105
P89105
P89105
P89105
P89105
P57076

139
266
40
71
195

246
254
98

206
234
54

233
13

183
250
153
317
184
64

108
169
225
108
167
172
234
22

137
275
442
29

169
246
292
455
220
291
299
435
439
46

107
116
166
235
125

DYTKIEKIGEGTY
NLL IDDKGT IKLA
GLDLLSKMLI1YDP
QSKKEMKKKDTVP
SYLKTKKTSQPVM
RHYGETKMNQRSS
QRSPLEKASVVSK
LGRMMMKYRDQRA
RDQRAGKISERLV
IKQNRSKPKSRTK
I EAKHDKYMADMD
PDYLCGKISFELM
CPENIKKEICINK
YLNPWKKIDSAPL
TQEKPPKELVNEW
LGKAPSKVTDALP
FVVINGKAYELDT
LLDNLPKDLHPMA
VNDDYSKDT IEKY
AISITQKKPSWRT
PLSVWWKLSNNCI
QLIQFCKEITENT
FSLKKDKAAKVKS
KEAYRFKLTWFLK
QLTQFCKEITKST
EPFSLKKDEAAKV
KKDEAAKVKSFKD
NYTEHNKRKRSLN
HDNPALKECIQGA
TLYDLDKITELNG
LTDLYKKVKKNSS
LRGFPAKY 1 YDPW
SVHWFRKGLRLHD
KPPLTYKRFQALI
DKHLERKAWVANY
RLWDLYKKVKRNS
RYLPKLKGFPSRY
IRFKK1KPVPKPD
ITQSLIKEEVHKW
EVHKWQKLGARIV
SNNRKLKVLQKLS
KLKVLQKLSMRKR
DDPTDLKTLLVEE
AHLNLAKGQSLSV
SLSVETKEHELTQ
TSDLFVKSIHAED
WQLKDSKMATKSW
AKAT 1SKKQVEAG
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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
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190

Q08412
Q08412
Q13616
Q13616
Q13616
Q13616
Q13616
Q13616
Q13616
Q13619
Q13619
P43023
P40087
P40087
P40087
Q39017
Q39017
P07262
060610
060610
060610
QONSV4
QONSV4
QONSV4
QONSV4
QONSV4
P39976
P38823
P18858
P18858
P06746
P06746
P06746
P01903
F41BE4
F41BE4
Q03001
Q03001
P38167
P38167
P38167
PODH99
PODH99
PODH99
P00533
P00533
P00533
Q9LD55

251
354
93
105
131
177
185
263
315
46
357
17
66
343
410
91
326
218
37
116
202
34
151
169
184
233
62
288
12
208
27
167
168
172
92
201
54
124
26
422
437
20
62
129
80
226
253
90

LQDTANKVSNWIS
SGESTGKVVAETT
ELYKRLKEFLKNY
YLTNLLKDGEDLM
DYRFSSKVLNGIC
LFRPLNKQVTNAV
VTNAVLKL 1EKER
VTEYMKKAEARLL
NLLDADKNEDLGR
SKKLV IKNFRDRP
1VINPEKDKDMVQ
SMASAAKGDHGGA
LKELGLKTDDLLL
VTTSSDKPLTPTK
PRDAVVKALKQTN
DP 1 ARAKNLNCCV
SNGKLEKKPSVKR
KESFEGKRVTISG
GDGGKSKKFTLKR
QQPLREKDI I IKR
KRLHDEKEETAGS
RGCRESKMPRRKG
EKDFS I KKEMVMQ
SKTGSLKRSRQIS
EF IHELKMGSADE
EKL 1SGK 1QEKVV
FNQDWMKKYRGQS
E1YRCVKMKIELN
MSFFHPKKEGKAK
EPEVATKQELQEE
ELANFEKNVSQAI
IVLNEVKKVDSEY
VLNEVKKVDSEY I
EDHLFRKFHYLPF
GKTSGIKKSIRRL
GKTTLAKQVFNHE
HLMKVRKHVNDLY
ITDGNPKLTLGLI
TDLNQSKGQPFQP
ERLYLDKTKTKAS
NAIDVNKTHLYQP
GHVDSGKSTTTGH
YAWVLDKLKAERE
FEAG I SKDGQTRE
YDLSFLKTIQEVA
SGRCRGKSPSDCC
DCLVCRKFRDEAT
SLEEVIKHFLHLA




102

191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
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

Q9LD55
Q9LD55
Q13347
Q02908
Q02908
P14351
P14351
P14351
P14351
P32476
P32476
P32353
P54781
P38748
P38748
QOWPQ2
QOWPQ2
Q92817
Q92817
Q92817
Q92817
P38261
P38261
P38261
Q5HYJ3
Q5HYJ3
QIBXW9
QONVI1
QONVI1
QONVI1
QONVI1
P38631
P40989
P38297
P38297
P10071
P10071
P32288
P32288
P32288
P37303
P63092
P48813
P48813
P48813
P48813
Q3T8J9
Q3T8J9

124
279
91

56

197
227
325
343
355
189
197
60

132
165
205
321
494
21

103
108
458
18

175
244
71

95

151
125
148
182
336
254
405
159
163
13

70

241
256
283
339
34

146
283
465
471
33

40

DLEADRKPEDLQL
LMVYYSKLTE IFW
KQLALLKTNSAVR
LITKYSKKYKLKQ
REDF IVKLHNALS
EQY IHRKCYQEFA
SDQLYSKWYNIEN
ERFLLNKLNNLTS
SGTSVLKKRALPK
NEVVGAKVD IDGR
D 1DGRGKVEFKAH
NSKNAVKECRRFY
K1LQSSKFVKPCV
NFTVL IKFRNALD
E1VFQKKLFQRPA
QEIEIVKVVADQV
IVGSLVKPRKRQE
PKGSPAKGSPKGS
LFLDVDKARRLKH
DKARRLKHPQAEE
GPGGETKRAPAAC
NWKHVKKSASSPA
NSTSLRKMLANPH
VAMLELKRVRAN
KQFGTPKPCQYCN
RCTNSEKKYGPPQ
LQPAT IKTLFEKL
GSLVNGKSLELLP
ENLAYGKGVLSGE
QLTSMFKDVPLTA
LKTSVVKSFKDLQ
RKARKAKKKNKKA
SEKDHNKV 1GYDD
GFNIEKKALSKLF
EKKALSKLFHSQI
SSTTTEKKKVENS
NVQGLSKVSEEPS
FHPKPLKGDWNGA
HTNVSTKEMRQPG
RHAEH I KLYGSDN
TRDTLEKVKLAIS
KQLQKDKQVYRAT
QKQENLKKSIKPR
INVFGAKGYAEAD
I LMSLAKQGNAPK
KQGNAPKCFDY ID
DLESAVKPESDQV
PESDQVKDLSSVS
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239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
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

Q3T8J9
Q5T848
Q5T848
Q5T848
Q5T848
Q5T848
P08539
Q8N442
Q8N442
Q8N442
P40531
P40531
P40531
P40531
P26569
P16403
P16403
P16403
075367
POCOS5
Q96A08
Q96A08
Q96A08
P33778
P33778
P33778
P62807
Q9LQQR4
Q9LQQR4
A3AGM4
P04913
P02293
P02293
Q8N257
P62805
P51610
015379
Q9Y2N7
Q9Y2N7
P00347
P00347
P09429
P09429
P09429
P41235
P41235
060506
060506

165
41
253
264
329
414
90
55
132
326
129
151
206
233
57
22
26
122
33
78
14
25
26
31
44
58
25
40
81
66
43

12
31
13
124
137
18
199
363
456
28
29
96
106
447
42
265

EPSEEVKEEGGKP
PRERTPKGKPHAQ
GHSWRRKDGLGGD
GDKSHFKWSPPYL
WFSGTHKCHLNNS
CFVQEDKYLRLAI
DAIQSMKILI1QA
YSSAEFKEKLDMS
FYNCEGKQYLLNL
YL IAGMKDVTEAQ
VAPGP IKEPKTLN
SSECLNKMFPTEE
E 1GKADKCRKDVH
NNKKPEKEASLRV
AAPTKKKTTSSHP
EKAPVKKKAAKKA
VKKKAAKKAGGTP
AKPKVKKAGGTKP
RMLRY I KKGHPKY
NASKDLKVKRITP
GAT I SKKGFKKAV
AVVKTQKKEGKKR
VVKTQKKEGKKRK
KDGKKRKRSRKES
YSIYVYKVLKQVH
DTG ISSKAMGIMN
VTKAQKKDGKKRK
KPKAGKKLPPKEA
DIGISSKAMGIMN
KSVETYKIY IFKV
YSSY 1YKVLKQVH
MSAKAEKKPASKA
EKKPASKAPAEKK
KDGKKRKRGRKES
GGKGLGKGGAKRH
WEWKRLKAKTPKN
GGLHHAKKFEASG
TELRKEKSRDAAR
GHMRAYKPPAQTS
PVVTPKKAPDNCC
ILESAEKGAKFLS
TCREEHKKKHPDA
CREEHKKKHPDAS
KDPNAPKRPPSAF
RQCVVDKDKRNQC
SGSEPYKLLPGAV
PQKVAEKLDE 'YV
ILEEFSKVTEGLT
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287
288
289
290
291
292
293
294
295
296
297
298
299
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

P31539
P10591
P10591
P10591
P40325
P57058
P57058
P57058
P57058
P32467
P32467
P32467
P32467
P38695
P38695
P39003
P39003
P39003
P39003
014602
P08069
P08069
015503
080560
080560
080560
080560
080560
080560
080560
Q13568
P56477
P29994
P29994
P29994
P30605
P36035
Q8NCM2
Q8NCM2
Q8NCM2
Q15058
Q7M6Z4
Q7M6Z4
Q38997
043474
Q15349
Q15349
Q86UP2

311
124
186
322
98

75

96

100
156
172
326
467
523
339
560
56

135
352
461
16

194
339
33

131
154
243
257
367
399
410
40

367
51

91

101
64

104
148
290
415
194
163
287
180
458
133
186
116

LSRGQLKVIGATT
SSMVLGKMKETAE
AYGLDKKGKEEHV
KVLRDAKLDKSQV
PRFYCSKCGNTGY
GEGSFAKVREGLH
I KV IDKKRAKKDT
DKKRAKKDTYVTK
HKITYEKKRLEESE
QIASINKWYQYFI
IFSTKTKVFQRLI
TFPLRVKSKCMALI
FFVPETKGLTLEE
GELVTGKPQMFRR
LPWKSTKWIPPSR
PVVEIPKRPASAY
GGI1LSKLGDMYG
YGTTIFKAVGLSD
TFPLRVKSKAMSI
KNRRRGKNENESE
EKPMCEKTT INNE
EEEKKTKTIDSVT
AAGLAAKVGEMIN
GGVGMFKVPTRSP
LRPHPLKETQVGR
GKIRSWKMDYVLD
GDDSPFKEGLAWQ
LWDGRTKELLKVF
AAEDEMKAKITAST
STSKKEKPHGFLQ
QWVNGEKKLFCIP
QREVKTKLFSLEQ
DLNNPPKKFRDCL
DAVLLNKLHHAAD
AADLEKKQNETEN
EDRIQIKPVNDED
LSAASIKSYALTR
STKGWTKFARLTR
IRMNYLKTWFVID
WEGGPSKDSLYVS
I EMMADKKYKETF
HIREDEKGNTVIV
LGDPRRKSSHIPY
DSKCNVKIADFGL
RTHTGEKPYHCDW
AFQTEGKLYLILD
I 1YRDLKPENILL
SVRERKKKEKKQK
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335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

Q01650
Q01650
Q01650
Q12502
Q5VZK9
Q5VZK9
075581
075581
075581
075581
P53281
Q9HCCY
022042
022042
Q3KQU3
Q7L590
Q7L590
P93819
P93819
Q9SJL6
Q9SJL6
P19358
Q03164
Q03164
Q03164
Q03164
Q03164
P53045
P53045
075081
Q9Y623
Q9Y623
Q9Y623
Q9Y623
Q02566
Q00653
Q00653
Q00653
Q00653
Q39161
Q39161
Q39161
P30415
P30415
Q01705
Q01705
P53370
P53370

132
172
391
23

222
302
202
321
324
531
21

50
270
268
110
222
67
111
74
83
274
201
205
209
212
257
139
298
445
35
73
87
147
279
28
47
90
183
19
72
93
37
187
136
1170
172
230

SLPAFLKLWIELL
VPEEAAKLVACLC
LLYAFSKDIFSVI
YSNSNKKGQSLPL
YNQWFTKLSSKDL
LSIQFAKLPKGLK
LYWADAKLNFIHK
KLLENGKTCKDGA
ENGKTCKDGATEL
RVLVEDKIPHIFG
NELEFLKESNVIS
MMNRFRKWLYKPK
RIGLFSKPPPGLP
IEMATGKPPWSEQ
VDS INKRLSKSS
PAPRREKTNEELQ
QTISRNKPSGITR
AAFPLLKGVVATT
KNVS1YKSQAAAL
WRSIPVKSQRDLW
RDLWRRKTEQVGE
GGAFSGKDYSKVD
VFSPLNKSETKSG
LNKSETKSGDKIK
ETKSGDKIKKKDS
SGDKIKKKDSKSI
DSLKKIKRTPSAT
VPFPSLKTMALEI
REERMKKRAENNA
SDAEDTKKGPAPA
NKPFDAKTSVFVV
GATVTVKEDQVFS
NPPKYDK1EDMAM
TAYRGKKRQEAPP
RVIFQLKAERNYH
SSIVEPKEPAPET
VIVEQPKQRGFRF
NYEGPAKIEVDLV
EAKELKKVMDLSI
LPSSSTKPKRSVL
GINPQEKVKIERE
GIEELAKKSMEEL
ICPKTCKNFLCLC
TKDVFEKKRKKPT
PPGWSGKSCQQAD
LGGFSCKCVAGYH
KLKNMWKFPGGLS
YIT1CRLKPYSFTI
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383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430

Q02218
Q02218
Q38799
Q38799
Q38799
P04637
Q15004
Q56WK6
Q56WK6
Q56WK6
Q56WK6
Q56WK6
P12004
P15873
Q9UHG3
Q9UHG3
Q9UHG3
P33302
P33302
P33302
043933
043933
043933
P35056
P15259
P25297
Q99755
Q99755
Q99755
Q06449
Q06449
Q99569
Q99569
Q99569
023522
023522
023522
082274
082274
P53350
P53350
P13797
P13797
P05030
P05030
P05030
Q8WZA1
Q8WZA1

10

324
71

191
258
381
74

101
124
139
143
144
138
168
59

255
392
155
204
396
342
347
357
227
100
548
62

319
392
21

41

171
573
737
40

126
375
211
270

91
42
186
173
385
416
56
241

LRTCAAKLRPLTA
LANV IRKELEQIF
QYQGAYKITKGLL
DARGLLKAAIRDP
ALKAAEKLAEEGI
QSTSRHKKLMFKT
FFRLSPKDSEKEN
KALEEFKELVREA
TPVKEEKTEEKKT
ETKEEEKTEEKKE
EEKTEEKKEETTT
EKTEEKKEETTTE
EYSCVVKMPSGEF
ITKET IKFVADGD
LRQKFGKDVK IDL
AVEGGNKLVCSGL
VPSVREKEDPEPS
VVNIPYKILKSGL
GCTTLLKSISSNT
YYGPADKAKKYFE
VKLLSPKQQQSKT
PKQQQSKTKQNVL
NVLSPEKEKQMSE
INDE I EKEENVSE
GLTGLNKAETAAK
IPETKRKTLEEIN
ASGMP IKK1GHRS
LVLQSFK IMDYSL
IPARNSKGERLLL
TELDFLKGSNVIS
NKSLPAKWDPANA
NSQNVSKADNRQQ
CRLGGIKHLVDLL
TSDYDSKTVENCV
SVSPARKTNKEHL
ERSPKSKLGSKWR
LDSKGVKVLRVVN
RLLELYKNEDVTI
IGDRSFKRLVESL
AAVTAGKLARAPA
PKSLLLKPHQREK
ELHELFKEANMPL
ERAINKKKLTPFI
SIVDELKKTLANT
KTGTLTKNKLSLH
LAASRKKKGLDAI
TVIVNIKLILDTR
GDPVLLKTDVPLS
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431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478

Q8WZA1
P29590
Q9Y253
Q9Y253
Q9Y253
Q658J3
Q6S8J3
06S8J3
Q658J3
023404
023404
P62937
P62937
P62937
Q5JSZ5
Q5JSZ5
Q5JSZ5
P06401
P62191
P62191
P62191
P23638
P60900
P51665
P60484
Q06991
Q06991
Q06991
Q06991
Q05911
Q05911
P03962
P03962
P59271
P63000
Q09028
Q09028
Q09028
P49756
P49756
P49756
Q9P2N5
Q9P2N5
P54725
014924
014924
015034
015034

282
426
163
224
354
26
60
114
173
251
292
76
91
133
12
30
188
613
35
39
61
185
30
287
260
49
131
142
207
18
141
240
245
143
123
102
156
349
63
109
160
43
46
16

523
25
162

GSVCSCKDPTPIE
EEAERVKAQVQAL
AEETVQKEGMRKQ
HNKVLAKLACGLN
LEERLTKDRNDND
LRSKMGKWCCRCF
MKTLRSKMGKWCH
CCRGSGKSKVGAW
NKKDKQKRTALHL
EKLERMKERKGVK
FPSDPKKQLELAI
HNGTGGKS I YGEK
DENFILKHTGPGI
VVFGKVKEGMN 1V
GQITKGKDGKSKY
FDKYKGKSVDAIR
DKAGKEKGVLDLS
NDC 1VDK IRRKNC
VPTRVGKKKKKTK
VGKKKKKTKGPDA
HTQCRLKLLKLER
DYKDDMKVDDAI E
QVEYAFKAINQGG
ANRDAEKKEGQEK
KVEFFHKQNKMLK
LDLSQMKVSTVLP
VLPEKLKSKMTYY
YYNNLVKCMFITI
Y 1KY ILKHNYSDY
SSRYASKEMSATF
VINRLAKFAMEYK
GRGLFAKGRDAKV
AKGRDAKVEGERY
DRHYCGKCGTTYV
LDLRDDKDT I EKL
SHYDSEKGEFGGF
LVFDYTKHPSKPD
NVWDLSK I GEEQS
TVSMVGKHLGARK
IRQLLAKCGLVLS
EKKLLVKVDAKTK
KKDKPEKELKAFC
KPEKELKAFCADQ
LQQQTFK IRMEPD
RAGEASKRPLPGP
SSVPPSKRGTVGA
LAVLSAKQQE IDL
RNSNTSKQRYSGK
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479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526

Q9CQJI4
Q9CQJI4
Q9CQJI4
Q9CQJI4
Q9CQJI4
Q9CQJI4
P57078
P57078
P27635
POCHO6
POCHO6
POC224
QINTX7
Q9SJQ6
Q9SJQ6
Q9SJQ6
Q9SJQ6
P04050
P04844
P04844
P60866
P38701
Q9SIP7
Q9SIP7
Q9SIP7
Q9SIP7
Q9SIP7
Q9SIP7
P23396
P39743
P39743
P39743
Q31125
Q31125
Q31125
QILK36
QILK36
QILK36
Q9Y467
094979
Q8RXK2
Q8RXK2
Q8RXK2
Q5TEA6
Q15047
Q15047
Q01105
Q01105

85
195
198
249
289
323
71
72
40
112
113
114
69
51
112
125
143
66
306
368
99
52

141
165
185
187
141
137
153
168
36

309
385
275
338
427
146
384
134
138
181
19

97

146
181
189

ALRSGNKECPTCR
EAGPSNKRTKTSD
PSNKRTKTSDDSG
AQTRY IKTSGNAT
LDTASEKQYTIYI
KYWKVNKPMELYY
ELLEEAKKMEMAK
LLEEAKKMEMAKF
FDLGRKKAKVDEF
RATNCRKKKCGHT
ATNCRKKKCGHTN
TNCRKRKCGHTNQ
GASWLGKRCALCR
RRFVGNKDMSGLD
VAEQILKTPEKPK
RKKHRPKVRREAK
KPRAPRKSVVTDG
SIDRNLKCQTCQE
LTQATVKLEHAKS
TVELRVKISTEVG
SPSEIVKQITSIS
EQHNLVKKGPVRL
MATQISKKRKFVA
ATQISKKRKFVAD
EVIVSGKLRAARA
SSGQPTKEY IDAA
QGVLGIKVKIMLD
VLG IKVK IMLDWD
EVVVSGKLRGQRA
PCQELLKIITYIR
TKRNHKKLDLDRH
TYNKHEKKKEPTA
GHGDLHKDVEEDF
PRDGPVKPQSPEE
QSGCSKKQAMRLQ
GYGDVGKGCAAAM
MVDHMRKMKNNAI
LELWNEKSSGKYE
LILASPKLGATPL
SIVLPLKKPPKWI
YVTELGKKKSKVI
LGKKKSKVIKSTR
VLDKFVKPDKPVI
ILGVTIKTIKAEE
NCESLVKDFYSKL
AGSRTPKDQKLRE
SGKDLTKRSSQTQ
SSQTQNKASRKRQ
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527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574

Q6AI114
Q6AI114
Q92581
Q13485
015105
015105
015105
QOHCE7
095863
095863
095863
P31109
QOY5W7
Q9Y5W7
Q9Y5W7
Q9C093
Q9C093
Q9C093
Q8NOX7
Q8NOX7
P12866
P12866
Q3TBT3
P61956
Q9FFC7
Q15431
Q15431
P41544
P26639
Q9Y228
Q9BVV6
Q9BVV6
Q9BVV6
P38085
P38085
P38085
P04610
P04610
P10636
P10636
P10636
P68363
P68363
P07437
P07437
QOUHD2
Q15560
Q15560

84
485
92
507
102
220
373
28
157
206
234
91
11
192
193
95
132
177
29
62
336
376
61
33
326
92
130
105
208
259
90
130
219
62
319
490
19
29
24
87
204
394
401
103
297
236
74
197

LLASLAK IGFHLY
DVKKTNKKES INE
LT IWLFKHRRARF
LRMSFVKGWGPDY
THSVLKKLKERQL
YPMDFLKPTADCP
KAFDYEKAYSLQR
AKNLAKKDFFRLP
RKAFNCKYCNKEY
RTHTGEKPFSCPH
QTHSDVKKYQCQA
MWYKDLKMKMCLA
VRTMGQKLKQRLR
IPS1 I TKKLLKAA
PS11TKKLLKAAM
KPGVATKLLYQLY
LRLQNMKSDTFQE
AHLHFEKLERFQK
AFLFVNKGLNTDE
GISISSKESEHTG
LLKDGSKRNPLNK
PSEAVLKNVSLNF
ELGLLLKNLCCLA
GSVVQFK IKRHTP
1YP11AKISELAN
HYQEGLKDSDLEN
EAELRQKESKLQE
VIVGRSKLAWDFA
LEALCKK I IKEKQ
LYTCTQKYSPWGM
QVLPLDK IEENNK
QSMPVFKEVKVHL
QTSIQRKQEKLHC
KS ILQRKCKEFFD
SIPNACKKVVYRI
MNEVGYKAQTGYW
HPGSQPKTACTTC
TTCYCKKCCFHCQ
YGLGDRKDQGGYT
DEGAPGKQAAAQP
QEGPPLKGAGGKE
WARLDHKFDLMYA
FDLMYAKRAFVHW
AGNNWAKGHYTEG
QQVFDAKNMMAAC
NKEVMYK I I TGKP
LAKSL IKSWKKLL
SRISNLKDAKNPD
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575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

Q15560
P47079
P47079
P47079
P53322
015417
015417
015417
P58771
P58771
P58771
P40238
P29144
Q13077
Q13077
Q12933
Q12933
Q9Y4K3
QOH8W5
QOH8W5
Q9H3M7
Q9H3M7
Q9H3M7
Q08960
Q08960
Q07307
P63279
QINPDS
QOUHP3
QOUHP3
Q93009
Q93009
Q07963
094888
Q96T88
Q96JH7
P98155
P98155
Q709C8
Q709C8
Q709C8
Q709C8
Q709C8
Q709C8
Q9Y4B6
P04275
P04275
Q96S55

267
30

161
224
53

156
223
463
59

70

112
112
228
206
272
201
341
469
151
359

117
163
75
85
332
146
133
15
292
98
217
390
274
106
199
70
353
58
64
128
148
154
161
23
67
554
70

CGKCRKKNCTYTQ
ADGQI IKSIAAIR
DKNELLKMIKPV1
SNSTVIKGMVFNR
HNRSHDKKSELAT
SIFDTQKGQGPGG
PPLFGKKDPRARG
RAYVPAKELLKPE
TEDELDKYSEALK
LKDAQEKLELAEK
LATALQKLEEAEK
PLHLWVKNVFLNQ
TVLRNYKEAQEYG
IVAVLNKEVEASH
DGTFLWK I TNVTR
KK I PREKFQDHVK
MADLEQKVLEMEA
TIPRNPKGFGYVT
KRCQTCKANLCHF
RLRKLNKVQYSTR
VMFKK IKSFEVVF
GTSFKGKYGCVDY
MAPVSAKKEKKVS
K1ADGGKKTGGCC
GCCSDKKNGGGKG
ASFIWVKTFPLSV
NRVEYEKRVRAQA
DISSEFKYNKPAF
QQSAAQKHQQTFL
TDEEKPKNPMVEL
VRNLPWK IMVMPR
TGYVGLKNQGATC
WYSHFSKMRVSPT
SSSPPKKCARSES
GQSESDKSSTHGE
DTLED I KRANKSQ
EKNCVKKTCAESD
WSDEPLKECHINE
DVPFKVKAGQIDK
KAGQIDKLTLKIP
LQKAAEKGTHSGE
FVYKD I KPGRKRK
KPGRKRKKHKKHF
KHKKHFKKPFKGL
LLEQWEKEHGSGQ
LAGGCQKRSFSI 1
DFGNAWKLHGDCQ
PSPPGAKRRRLSE
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623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

P98170
P98170
P39548
P39548
P67809
P67809
P35723
P43590
P43590
P38809
P38809
P38809
P38809
P36134
P36134
P36134
Q06689
P38079
Q60821
Q60821
QINUD5
QINUD5
Q08245
Q08245
P31629
P31629
P31629
P22227
P22227
Q6NZP1
Q6NZP1
Q6NZP1
P98170
P98170
P39548
P39548
P39548

299
390
109
138
98
304
168
75
232
88
113
115
117
63
86
166
337
17
36
185
286
378
76
92
35
68
178
15
206
8
116
268
391
396
11
152
211

GEGDKVKCFHCGG
FSFKDIKKIMEEK
EQEFMIKLLVEVI
NQYLFMKRLWYTP
KKNNPRKYLRSVG
QDGKETKAADPPA
LQEELRKKQISLE
NHKYPAKEHNLRV
DETRAIKDWYEIE
PYPKEKKRSSGSN
SHGHRDKDKQKSK
GHRDKDKQKSKSR
RDKDKQKSKSRTK
QNENEQKSTIRLV
EKKKKRKGVGTTS
QYWRMTKDEPATL
ESLALSKEAASST
GGNEAIKINPPTG
VDGVDFKAHKAVL
GAEQTEKADAPRE
VLAVPVKVTDRFG
VCNLCGKRGHAFA
KTEAANKVEETKK
AAVSEKKETKKEG
EQSAVIKMSTFGS
QLFGSGKLASPSE
QAEEAHKKEHKPK
QMKKTAKTSGQKG
VCAECGKAFTESS
PTAGSKKKAPTPQ
INVVMNKTDIGRI
LSQLPPKVRQRIP
SFKDIKKIMEEKI
KKIMEEKIQISGS
SENTDVKMDTLDE
YFYSGKKCHEFFT
LMAYVLKATQIEK

S(9): List of 659 negative Ubiquitination sites and sequence

Sample # Protein ID Site Sequences
1 P08195 166 KFTGLSKEELLKV
2 P08195 331 TVATKVKDALEFW
3 Q8NE71 36 KGKKDKK IKKTFF
4 Q8NE71 62 EKVLKEKEQQQQQ
5 Q8NE71 124 PKPRGGKKTKGGN
6 P93821 163 AMIGYSKHVMSLG
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QOUKV3
QOUKV3
QOUKV3
Q07622
Q07622
Q99K10
P52910
P52910
043707
P48962
P48962
P48962
Q84VQ0
Q84VQ0
Q84VQ0
095831
095831
095831
Q9SLK6
Q9SLK6
P54115
P54115
P54115
P54115
P10275
Q12955
Q12955
P36404
P36404
Q06408
QONR48
055143
055143
Q8NBUS
Q8NBUS
Q8NBUS
Q8NBUS
P35193
P35193
P35193
Q12691
Q12691
Q12691
Q12691
Q9D3D9
Q99728
Q99728
Q99728

44
205
238
191
245

31
140
215
108

33
206
245

60

91
154

63
199
286
207
301
213
276
288
289
580

36
233

61
126
120
101
218
252

68
113
139
213
138
238
251

63
117
226
306

96

46

96
209

RWRKLPKMPEAVG
SRHSPRKSSSISE
RQARAAKLSEGSQ
VYRTEEKAPIRPL
FYQVYKKTITDSS
VLCQRAKVAMSHF
QIAGVLKSWGVKK
KTINTKKIVDEGL
GKMRVHKINNVNK
APIERVKLLLQVQ
GMLPDPKNVHI IV
MMQSGRKGAD IMY
TNHFGVKFNKPSG
AKGIGRKILDKVQ
TNDADRKRSRRPN
SGASGGKIDNSVL
FKQWNGKERSIYF
RTTLFRKIGDFRS
ETNLKVKRCLDAT
KRSRIEKRMDY11
YFASLCKKVGIPA
TLELGGKSAHLVF
FDDANIKKTLPNL
DDANIKKTLPNLV
LTCGSCKVFFKRA
KRSRDRKKKSDAN
NADVESKSGFTPL
LEHRGFKLNIWDV
LLIFANKQDLPGA
SFAENVKVLHIVG
RTKKPPKNLENYV
TNITAAGKAMGVVYV
RTPLQQKLDEFGE
IGVKNVKLSEYEM
VILPIKKKHLFEN
GPPGCGKTLIAKA
EATAMMKAQFMSL
EDPVSPKAGSEEE
SQECDSKTEIASD
HSKKETKIEVEPP
DTKIDYKAMVLHQ
QEYKATKTMNSLK
AKGIVIKTALNSE
1VMASQKFDVDKR
EDGTTTKYFVSSG
ALDRLEKLLRCSR
AWIQDLKINRQLD
GKKQKKKTLAEIN
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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
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102

Q99728
QOUIFS
QOUIFS
QOUIFS
Q8NFC6
Q8NFC6
P55061
P38356
043684
043684
A2RUR9
QOY4F5
022203
Q96M89
Q96M89
P25322
P25322
P25694
P25694
P06493
Q02224
Q02224
P13569
P13569
P32657
P32657
QOUNE7
014757
014757
014757
Q9Y3E7
P29465
P29465
P29465
P0O8679
Q9D5US
Q9D5US
Q9D5US
Q01955
Q01955
POCX12
POCX12
POCX12
P43542
P43542
P32798
P32798
P32798

232
310
319
395
228
305
230
233

80
179
250
317
163
207

46

95

70
158

20

45

60
190
377
188
329
144

43
232
260

49

99
153
232
230

46
104
156
287
301
166
167
174
166
199
212
267
298

DGEFDSKEESKQK
HG 1 SDPKADGQKA
GQKATEKAQEKRI
LVNQAKKETYMKL
TETSNAKTSERAS
NL ILLNKDVQQES
I LAMNEKDKKKEK
PNDVTSKVGKNKS
TGSNEFKLNQPPE
GLDHQLKMHDLNT
ENQSATKELGQMN
AHEMPTKDAEAGG
AMAEM I KNPRVQQ
KPVSCPKSKASDK
FAEELQKRERFLL
PSVSYFKCVQKEI
LSLEPLKKSRLQL
GDTVLVKGKKRKD
AYRPVRKGDHFVV
TYGVVYKGRHKTT
YQVDGSKSFNFDR
HGNETTKNVYEEI
LSNNLNKFDEGLA
1QDFLQKQEYKTL
VINHRLKTSLEEG
NATD IVKLAPEQV
ALRIAKKKRWNS I
VK 1VDMKRAVDCP
TYLNPWKK I1DSAP
ITIPDIKKDRWYN
KVKRSVKDAAKKG
KGSVRSKFSGRET
STQPINKSIKPLR
TVCSSSKLRLKNN
PNADYAKNLVNLI
PLEPADKSDTTES
IKSWTAKKKRKLY
SFWDKKKQGR I SF
ESYGSEKGAPGDP
LQGKPGKDGVPGF
LEPFSLKKDKAAK
EPFSLKKDKAAKV
DKAAKVKSFKDSV
LEPFSLKKDEAAK
EVEKQWKLFNSEK
TPENASKTPSYST
SAFFIWKTDYSWK
ALPLSCKASKILL
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103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
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

P97784
P97784
P97784
P97784
Q9R194
Q9ZQB9
Q9ZQB9
Q9ZQB9
Q12734
Q12734
Q12734
Q12734
P89105
P89105
P89105
P57076
P57076
Q08412
Q08412
Q13616
Q13616
Q13619
P40087
P40087
Q39017
Q39017
P07262
060610
P39976
P39976
P39976
P53924
P53924
P18858
P18858
P18858
P06746
P01903
Q03001
Q03001
P38167
P38167
PODH99
PODH99
PODH99
P0O0533
P0O0533
Q9LD55

114
115
189
278
477
121
270
296
49
111
201
389
56
282
327
126
185
28
370
90
154
284
349
396
74
100
53
139
91
135
329
404
439
79
149
189
35
63
39
332
374
478
30
55
84
327
328
99

ERDAAITKKLATEA
RDAAIKKLATEAG
SDDHDEKYGVPSL
LYKKVKKNSSPPL
SVQKAAKCI IGVD
NHTKKSKLFYSCL
CNLDWPKGKILIQ
I KEEVHKWQKLGA
TSLSPQKSSGFSG
PSDVGTKAYNITG
TPLYNKKSVLEIS
NGLPPTKNVNEEC
VEENSEKEHWLTI
FKEAFTKALSDLN
YHHRILKMSPMIA
KA 1SKKQVEAGV
AGLNVIKEAEAQL
INEDISKTTDVDL
TPDTETKKKWQPL
VGLELYKRLKEFL
ECDEGRKGIYEIY
LDHSTQKPLIACV
KPLTPTKTSSTLP
FPEQT IKQLMDLG
NPKARHKVPVAPH
NCCVCLKSMSPSQ
VTWENDKGEQEVA
KAGMSQKESSKSA
KYCNDKKLAVVPQ
PVSGTFKCDAGVV
KLTAFLKDTTDSK
ELNRSWKLKANSF
CSICLCKIKPCQA
EALSPAKGQKPAL
DEDREAKRKKEEE
TPPKPLKTSKAET
VSQATHKYNAYRK
FHVDMAKKETVWR
RDKVQKKTFTKWI
TEKSKIKRLYKLL
YNAASMKWNLNDE
RLRLATKAINRKG
TGHLIYKLGGIDK
MNKRSFKYAWVLD
WKFETTKYYCTVI
DGVRKCKKCEGPC
GVRKCKKCEGPCR
LHLATDKAEQARS
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151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
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

Q13347
Q13347
Q02908
Q02908
Q02908
Q02908
Q02908
P14351
P14351
P32476
P32476
P32476
P32353
P32353
P54781
P54781
P54781
P38748
QOWPQ2
QOWPQ2
QOWPQ2
QOWPQ2
Q92817
Q92817
Q92817
Q92817
Q92817
P38261
P38261
Q5HYJ3
Q5HYJ3
Q9BXW9
Q9BXW9
Q9BXW9
QONVI1
P38631
P38631
P40989
P01100
P38297
P38297
P38297
P19145
P19145
P19145
P31644
P31644
P47870

17
176
13
59
173
284
289
161
190
40
42
116
32
337
47
113
188
43
143
184
346
403

12
139
383
438
25
224
59
107
31
137
229
227
290
413
264
360
100
105
200
56
202
443
140
190
204

RSITQIKYNREGD
LNQYSAKSGEVLV
GPKTNKKKLAPEK
KYSKKYKLKQQPR
LGHSIDKVEYVLM
ETFAVSKDAGYKV
SKDAGYKVVSHMM
PEPIVVKERVLGL
LTQEVKKLLTEMV
ATGLARKGKKVLI
GLARKGKKVLIVE
PKVEKLKDLVKDG
AANIPVKWQKLLG
TWDAQVKEVEHFI
KSMSYLKIFATLI
CVSIFHKFVVIAS
LEQIMDKYMDKFV
IGEES IKSNNQDW
LIPLLLKVKVREF
LTQEIRKSLDRHT
SQLMREKLAEQNR
KLSDEQKMIVDTM
MFKGLSKGSQGKG
SKGSQGKGSPKGS
YRALYEKMVLPPD
QLEAEEKRLAVTE
LQGERYKLVDNTD
SASSPAKQKTPPS
VKLNINKSYNEIM
TNTICKKCAQNVK
QTCEQCKQQCAFD
KQPLSKKTKKSHI
YSKSLIKLLLGID
QHADVGKELSDLL
SSKGSRKSVLEGI
AADFRWKAKMNQL
VLEDGTKLIELPL
RNMKLGKLSRKAR
CAAAHRKGSSSNE
NNRVLLKRSILKT
LKRSILKTQAFMD
GDVNTGKSALCNS
SKWQDFKDSFKRV
FWGTDPKYRDGFV
AFVAASKKEGEVF
FFHNGKKS I AHNM
AHACPLKFGSYAY
AVTGVTKIELPQF
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199
200
201
202
203
204
205
206
207
208
209
210
211
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

P10071
P32288
P37303
P37303
P37303
P63092
P48813
P48813
P48813
P48813
P48813
Q3T8J9
Q3T8J9
Q3T8J9
Q3T8J9
Q57848
Q57848
Q57848
P08539
Q8N442
Q8N442
Q8N442
Q8N442
P40531
P40531
P40531
P40531
P26569
P26569
P26569
P26569
P16403
P16403
Q96QV6
P04908
P04908
075367
075367
075367
075367
075367
P62807
QoLQQ4
Q9LQQ4
Q9LQQ4
A3AGM4
A3AGM4
A3AGM4

22
40
232
263
301
293
39
141
255
296
373
132
197
268
309
305
502
563
223
81
199
212
223
24
105
229
291
37
45
49
89
64
97
76
37
75
18
72
96
121
142
24

34
67
20
24
29

VENSIVKCSTRTD
TGNLRSKGRTLKK
NLKFVKKATHFRK
NINNDWKSQLLYS
FVFINLKAARMDP
VILFLNKQDLLAE
MKE1QPKEKQIGS
PQEQEQKQENLKK
TASMTIKYWTTSV
FFENCCKILMIVG
EQSNPRKAIPSAA
TGSKRGKKMTLRP
PVSQPRKSTQPDV
TLAYDLKLDDMLD
HVVAMMKAAISET
EFRGVMKVDINLQ
YGTVTLKLHRVLK
SLIGQGKTSDHLI
DOMFVRKTSREIQ
AHVDHGKSTLADR
INKIDLKNADPER
VENQIEKVFDIPS
PSDECIKISAKLG
STSVSEKTQELPS
SRSVASKLTELTH
TNLANNKKPEKEA
TSAGLMKEFLSNS
KGGKSKKTTTAKA
TTAKATKKPVKAA
ATKKPVKAAAPTK
SQYAIQKFIEEKH
SLAALKKALAAAG
GTLVQTKGTGASG
ASRDNKKTRIIPR
VHRLLRKGNYSER
NAARDNKKTRIIP
KTSRSAKAGVIFP
NAARDNKKGRVTP
ELNQLLKGVTIAS
AKKRGSKGKLEAI
AKSPSQKKPVSKK
AVTKAQKKDGKKR
MAPRAEKKPAEKK
KAPAEKKPKAGKK
YK1YIFKVLKQVH
PAAGEEKSAEKAP
EEKSAEKAPAGKK
EKAPAGKKPKAEK
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247
248
249
250
251
252
253
254
255
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

A3AGM4
A3AGM4
A3AGM4
A3AGM4
P04913
P04913
P04913
P02293
P02293
P02293
P02293
P02293
P62805
P62805
P51610
P51610
015379
Q9Y2N7
Q9Y2N7
Q9Y2N7
P00347
P00347
P09429
P09429
P41235
P41235
P41235
060506
P31539
P31539
P10591
P10591
065719
P57058
P09629
P32467
P32467
P39003
P39003
014602
014602
P08069
P08069
P08069
P25963
Q9Z1E3
014920
Q14974

35
45
52
59

23
85

23
32
47
90
17
60
214
217
233
187
372
593
52
299
44
57
240
300
458
107
57
242
157
342
334
358
154
233
324
104
143
10
68
176
357
403
98
67
198

KKPKAEKRLPASK
ASKASSKEGGAGD
EGGAGDKKGRKKA
KGRKKAKKSVETY
MSAAEKKPASKAP
APRDTMKSADKKR
KLAAYNKKSTISS
SAKAEKKPASKAP
KKPAAKKTSTSTD
TSTDGKKRSKARK
YSSYI'YKVLKQTH
LAAYNKKST ISAR
LGKGGAKRHRKVL
ETRGVLKVFLENV
YTEKDNKKSKLVI
KDNKKSKLVIYGG
IDDQSYKHLFQPV
LKAATWKVLNCSG
RGAPSQKDTPNPG
LGVRPPKRSPSPE
WNYECPKFEEDVL
LDEDVSKRIEPSV
FSEFSKKCSERWK
TMSAKEKGKFEDM
KRSMVFKDVLLLG
FFDPDAKGLSDPG
AVATIVKPLSAIP
TYRQREKQGTKVA
LONLIEKGRYDYD
TILQGAKLFSLDL
SQRQATKDAGTIA
GSTRIPKVQKLVT
RDAKMDKNS IDDV
TEKLGYKNSDVIN
QTLELEKEFHYNR
CTNYGTKTYTNSV
GEIFSTKTKVFQR
RFGMKHKDGTNYL
GDMYGRKVGLIVV
NKGKGGKNRRRGK
RGKLRKKVWINTS
VGNKPPKECGDLC
QGCTIFKGNLLIN
VSLSFLKNLRLIL
EVIRQVKGDLAFL
LAAEPWKQQLTED
ELLEQQKYTVTVD
LITILEKTVSPDR
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295
296
297
298
299
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

Q14974
Q6P198
Q6P198
080560
080560
080560
Q13568
Q13568
P56477
P30605
P30605
P30605
P36035
P36035
Q8NCM2
Q8NCM2
Q8NCM2
Q15058
Q15058
Q7M6Z4
Q7M6Z4
Q38997
Q38997
Q38997
043474
043474
Q15349
Q86UP2
Q86UP2
Q01650
Q01650
Q12502
Q5VZK9
Q5VZK9
Q5VZK9
075581
075581
P53281
Q9HCCY
022042
022042
022042
022042
Q3KQU3
Q3KQU3
Q7L590
Q7L590
Q7L590

418
76
141
235
238
371
343
384
40
210
427
561
324
351
49
100
177
158
265
172
311
71
79
250
276
483
152
59
63
430
453
138
23
31
305
221
315
219
512
220
231
290
376
156
188
187
194
273

TLI1ELMKDPSVVV
STGPVEKAAKPLP
SFKPAKKYSDVSG
LVWSGHKDGKIRS
SGHKDGKITRSWKM
RTKELLKVFENSEG
IRLCQCKVFWSGP
ELILFQKGQTNTP
QWVNGEKKLFYIP
ISEIAPKMIRGRL
FHFLGIKFDGAVA
SKALAKKRKQQVA
ETKYFTKVLKARK
LPKANFKQKMVSM
SNDGFCKLSGYHR
EVLLYKKNRTPVW
KTEVVHKHSRLAE
ENNGVSKESRTNV
I GKETAKTSNKFG
TVIVGAKECQVES
SLGGSAKTVMITC
GHKVAIKILNRRK
LNRRKIKNMEMEE
NIPNLFKKIKGGI
PPRTCPKIKQEAV
LTRHYRKHTGHRP
LFTRLSKEVMFTE
DKKKAEKKKNKKK
AEKKKNKKKE IQN
ELERPIKVNLALP
IAVSFWKTPVECG
IMAGYTKITITSV
KDVIGRKIKISVK
KI1SVKKKVKLEVK
QFAKLPKGLKHLN
NRQAVVKGSLPHP
ACPTGVKLLENGK
FKSFGSKLGNAAI
HRTGGMKLSATVI
DFGASKKVVELAT
ATVNGAKSMKGTP
LHIGRTKAHPPIP
STCSGLKDVCELG
AKYLAAKKAVWLE
LEEQRLKAEQRRA
PALPRTKRVARTP
RVARTPKASPPDP
KKMTGRKLIRLSQ
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343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

Q7L590
P93819
Q9SJL6
Q9SJL6
Q9SJL6
050008
050008
P19358
P19358
Q03164
P53045
Q9Y623
Q9Y623
Q9Y623
Q91783
Q9LR74
P16603
P15531
P15531
Q9Y6K9
Q9Y6K9
088522
088522
088522
Q00653
Q00653
Q00653
Q00653
P25208
P25208
Q39161
P53253
P53253
P53253
Q01705
P53370
Q02218
Q02218
Q38799
Q38799
P04637
Q15004
Q15004
Q56WK6
P12004
P15873
P15873
QOUHG3

313
100
20
51
100
18
166
222
278
271
126
19
214
249
34
128
30
26
31
102
165

35
130
19
75
182
235
77
111
313
31
225
237
581
256
276
291
132
230
372
78
93
48
14
13
183
36

QSVNSGKTFS IWK
KEGMERKDVMSKN
DVYSSAKR I LLKA
DLASSVKRDITEV
LNLSLEKYMSRNQ
GPKRELKFALESF
SYLLLSKAAKGVD
VEKV 1 PKDMLDEN
SGKDYSKVDRSAA
QQATKIKKLRAGK
FHPMCEKLGITVE
AAPFLRKSEKERI
EEPASGKMQGTLE
NSSRFGKF IR IHF
TRPFDLKKDVFVP
LCRIRYKKEANVN
VKRNS IKELLMSD
LVGE I IKRFEQKG
IKRFEQKGFRLVG
KFQEARKLVERLG
RLEAATKECQALE
MNKHPWKNQLSEM
EESSLGKPAMLHL
ELEQLKKCQQQMA
IEYDDFKLNSSIV
SSEKGRKTYPTVK
QEAKELKKVMDLS
K 1SRMDKTAGSVR
ATPQTGK 1 AKDAK
CHQEKRKT INGED
DVLPLCKAVLEAY
QPTEFAKKHRFKD
KYSQFFKKLFSLF
FLPMPFKMLGKHS
CHYGSCKDGVATF
DLNDLAKTENTTP
RKWSSEKRFGLEG
VLIPALKT11DKS
1 INSAAKSNYMSA
FCLP IGKAK I ERE
SSHLKSKKGQSTS
SPKDSEKENQIPE
GSSGLGKAKRKAC
APVSDEKAVPEKE
QGSILKKVLEALK
EEASLFKRI 1DGF
SGSV 1 1KPFVDME
LRAPPDKIAT 1GA
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391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438

QOUHG3
QOUHG3
Q02785
Q02785
Q02785
P33302
P33302
P33302
043933
043933
043933
P35056
P35056
P15259
P15259
P15259
P25297
P25297
P25360
Q99755
Q99755
Q99755
Q06449
099569
023522
023522
023522
082274
082274
082274
P53350
P53350
P53350
P53350
P13797
P0O5030
Q8WZzA1
P29590
P29590
P29590
P29590
Q9Y253
Q9Y253
0658J3
0658J3
023404
023404
023404

140
266
242
252
420
233
265
315
211
216
349
341
362
46
106
146
132
571
285
78
282
306
188
102
96
130
191
63
366
379
66
82
264
265
223
98
17
65
337
487
623
32
317
16
97
108
148
291

FIINVIKLVWRYG
GLLQASKSNLISG
FPKITVKETIDFA
DFALKCKTPRVRI
NRTLD IKPGYEDK
SGDD IKKHFRGEV
VTVARLKTPQNRI
VSGGERKRVS IAE
DQKGMMKELQTKQ
MKELQTKQLQSNT
QQQSKTKQNVLSP
AFEAAVKEKPDHV
VQTQNEKELNGIS
RGAKA I KDAKMEF
KAETAAKHGEEQV
RRYAGLKPGELPT
ADIVGRKR1YGME
TLNFRNKNNDIES
NIKSQKKSLLKQT
SGETTYKKTTSSA
KPLPTFKDLDFLQ
MYNALCKTLQRDC
SSHSHLKSFGSKL
PNTGVSKPRVSDA
R1WPQMKAAVDEM
KSKLGSKWRELHG
GSFKVTKSLYATS
GDSCYTKEELFAR
LDALEDKYLVPGH
WWVLENKGMVQSD
GKGGFAKCFEI1SD
KEVFAGK I VPKSL
ETYLRIKKNEYSI
TYLRIKKNEYSIP
EDLRAGKPHLVLG
EVLKRRKKYGLNQ
KPFGARKKRSWYL
QCQAEAKCPKLLP
ALVQRMKCYASDQ
QTQCPRKV IKMES
IDNETQK I SQLAA
NPHLRNKPCAVVQ
KPRQLPKT IGCSK
AASSVKKPFGLRS
MKTLRNKMGKWCC
EGNKGMKSLLGGK
YQIAGKKLPEGLW
EFPSDPKKQLELA
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439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486

P62937
Q5JSZ5
Q5JSZ5
Q5JSZ5
Q5JSZ5
Q5JSZ5
Q5JSZ5
P06401
P06401
P06401
PO7737
P62191
P62191
P62191
P25786
P25786
P23638
P23638
P60900
P60900
P60900
P51665
P34222
P03962
P03962
P59271
P59271
P59271
P15919
P15919
P15919
Q09028
Q09028
P49756
P49756
P49756
Q9P2N5
Q9P2N5
Q9P2N5
P40043
014924
Q7Z5B4
Q7Z5B4
Q7Z5B4
015034
P27635
P47914
P47914

44
15
28
71
97
176
183
171
238
640
126
22
86
98
30
189
65
246
116
171
181
204
39
54
59
79
82
119
31
55
223
26
376
97
176
177
99
115
168
50
73
254
299
362
451
39
51
92

ALSTGEKGFGYKG
TKGKDGKSKYSTL
SLFDKYKGKSVDA
SLKSENKGNDPNI
QDQQDPKSSSATA
EEFPTLKAAGGQD
AAGGQDKAGKEKG
MSRSGCKVGDSSG
SAGPLLKGKPRAL
LGGRKFKKFNKVR
HGGL INKKCYEMA
KDDKDKKKKYEPP
RNQEQMKPLEEKQ
QEEERSKVDDLRG
YAMEAVKQGSATV
NLNELVKHGLRAL
QDTSTEKLYKLND
VKTGITKKDEDEE
PVDMLCKRIADIS
ATAAGVKQTESTS
STSFLEKKVKKKF
LKGLNSKLLDIRS
NASSTKKSSATLL
VEALGPKICLLKT
PKICLLKTHVDIL
LRGGAKKRKKKTY
GAKKRKKKTYTKP
KVQRLKKECPSVS
FSEWKFKLFRVRS
KDSSEGKPYLEQS
HRGLKRKRHQPNV
EYKIWKKNTPFLY
HGGHTAKI1SDFSW
VGNISEKASDMLI
DEWKAKKKASNGN
EWKAKKKASNGNA
QEKEEIKEEVFQE
EERDGRKKKYPSP
WRRGRSKSRSKSR
FDHLHCKLNYYPP
VNE INVKKASHED
VDYPDPKELSAEE
VTSCDPKPETCSC
TGSMLRKRNPQGL
RPNMAYKVKVLAK
I FDLGRKKAKVDE
FAKKHNKKGLKKM
PKGVSRKLDRLAY
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487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534

Q9SJQ6
Q9SJQ6
P04050
P04050
P04050
P04050
P04050
P38701
Q9SIP7
P23396
P23396
P0O5750
POCX35
POCX35
P39743
P39743
Q9LK36
Q9LK36
QoY467
QoY467
094979
094979
094979
094979
094979
094979
Q8RXK2
Q8RXK2
Q5TEA6
Q5TEA6
Q5TEA6
Q01105
Q01105
Q6AI14
Q6AI14
Q6AI14
Q6AI14
015105
QOHCE7
QOHCE7
P14359
P31109
QOY5W7
Q9C093
Q9C093
Q9C093
Q8NOX7
Q8NOX7

133
133
187
217
265
323
43
75
10
214

71
179
54
148
17
110
252
297
58
78
82
111
200
348
33
184
45
122
125
13
90
254
356
482
486
270
84
422
38
88
183
107
195
227
22
414

NTEVMQKGTEEVE
RREAKPKREPKPR
ATKDSKKRFAAIW
LVGSWKKDRATGD
FKHISVKDFTSLG
EDDLTFKLADILK
KSGRPVKS IRARL
VSSNIVKNAEQHN
LTSLVQKRFKFPV
QI SKKRKFVADGI
VSIVEPKDEILPT
VAL I SKKRKLVAD
LMQRHVKVDGKVR
IKFDAGKLVYVTG
KLSEESKRYSTAV
IRKMATKRNHKKL
GREYKVKDMSQAD
AAVFAWKGETLQE
KPVQTSKTLASSS
GVGRSHKPTPAPS
DPSLDMKSCATFS
L IWGPYKMDSKGD
PYKMDSKGDVSGV
K1 1AGDKEVVIAQ
TVWDLRKNEP I 1K
RQKQVDKLSSSFG
GENGGWKEFLNVY
KFVKPDKPV IDYK
VSVNE IKQYLSHI
KVLQQSKSQKQKE
QQSKSQKQKEEAY
SPLPPQKKKPRPP
RSEL 1AK I PNFWV
AFTKMHKFEDIET
TIKYFMKMLSSVS
RYLDVKKTNKKES
VKKTNKKES INEE
VAYWEEKTRVGRL
I SVWNHKK I HKKQ
IMKMRPKDLKKRL
PPVAVWKRKGMFN
RKAMWYKDLKMKM
LIRRIHKVDIPSI
Y IALQKKKKSGLT
RCFDIEKQYLNRR
ASNRTLKALEAQK
IREAYKKAFLFVN
VPEEKPKELPEWS
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535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582

P51571
P12866
P12866
QOWUMS
QOWUMS
QOWUMS
Q15431
Q15431
Q15431
Q15431
P41544
P26639
P26639
Q9BVV6
Q9BVV6
Q9BVV6
P38085
P10636
P10636
P10636
P10636
P68363
P0O7437
QOUHD2
QOUHD2
QOUHD2
QOUHD2
QOUHD2
Q15560
Q15560
P50990
P47079
P47079
P10827
P10827
A2ASS6
P53322
P53322
015417
015417
P58771
P40238
Q12933
Q12933
QOY4K3
QOY4K3
QOY4K3
QOY4K3

95
429
476

57

90
193

40
108
120
170

29

91

99
180
204
263
312
130
313
357
405

60

19

29

69

82
192
372

78
112
238
140
170
113
252
328

30
466
509
549
140
177

21
331

67
371
384
489

SWSLDHKSAHAGT
1QTIDQKLLIENI
ENRHL 1 KDACQMA
Y IDKNTK 1 1CQGF
GGTTPGKGGQKHL
PGHIHKKGRIGIV
FFKSFNKCTEDDF
LSRVYSKLYKEAE
EK IKKWKVSTEAE
EGIQENKDL IKEN
DSLSPSKIGLQIV
VTLPDGKQVDAES
VDAESWKTTPYQI
TAAPLIKVQSDLE
KLQETDKHLQRVT
FISAALKTSSFQP
EQENPTKSIPNAC
QEPESGKVVQEGF
I TPNVQKEQAHSE
LPEPSEKQPAAAP
SSAKTLKNRPCLS
SETGAGKHVPRAV
GNQIGAKFWEVIS
VFRGRHKKTGDLF
NHKN I VKLFAIEE
ETTTRHKVL IMEF
ERAVLRKDHQKKY
LAQHFPKTTEENP
L IKSWKKLLDASD
APDPSRKRPELPR
TSVKDAKIAVYSC
ARKFTLKELDEMV
KPV1SSKKYGSED
CQLCRFKKCIAVG
DQI ILLKGCCMEI
SPLLIRKTQTTTM
NDGSEEKPTEVTF
GQIFVAKDKPRY I
PTGPEHKWKPFEL
AASSSKKAYLDPG
AQKDEEKME1QEI
YGPRDPKNSTGPT
LQPGFSKTLLGTK
ERSIGLKDLAMAD
DPPLESKYECPIC
KCQEEEKPVVIHS
PGFYTGKPGYKLC
RQRTFIKDDTLLV
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583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630

QOH8WS5
QOH8WS5
QOH8WS5
QOH3M7
Q08960
Q08960
Q07307
P63279
P63279
QONPDS
QONPDS
QOUHP3
QOUHP3
QOUHP3
Q93009
Q93009
Q93009
Q93009
Q93009
Q93009
Q93009
094888
094888
094888
094888
Q96788
P39547
P28274
P28274
P28274
Q96JH7
Q96JH7
Q96JH7
P98155
P98155
Q709C8
Q709C8
Q96S55
P98170
P67809
P67809
P67809
P43590
P38809
P38809
P36134
P36134
Q06689

14
82
268
164
76
84
73
14
74
136
156
57
60
269
11
139
181
240
281
312
357
32
134
166
398
31
117
28
109
269
111
335
368
265
414
97
145
379
405
93
264
301
302
161
164
82
108
33

LLGFVSKLTSGTA
SIFQELKPRSLQS
INSALQKRVEAVA
APVSAKKEKKVSC
IADGGKKTGGCCS
GGCCSDKKNGGGK
FFGLNEKIPVLLA
RLAQERKAWRKDH
YPSSPPKCKFEPP
SEFKYNKPAFLKN
HARQKQKADEEEM
VAFLTAKNAKTPQ
LTAKNAKTPQQEE
VSEFTHKLLDWLE
QQQRQRQQKAGEQQL
HAQAVLKITINYRD
EVTDPEKGFIDDD
FTNQLRKAVYMMP
GTKKLTKSFGWET
NVENKMKGTCVEG
QLSIKGKKNIFES
ASESVGKHMLEAC
GGAIDKKLTTLAD
CGQMQNKWLMINI
LEMPPEKADGVVE
VEELRRKIQELFH
VEVITRKPAVGGK
STGMLMKTLGLKV
KGDYLGKTVQIVP
YLHARLKLDEISL
GVTGAPKKNTELV
AEKCTGKDGHLNK
KGAALPKLPMNLL
DGDPDCKDGSDEV
QICINLKGGYKCE
VPGASIKYDAVKE
LENFVYKDIKPGR
RVIVLEKLPVEAM
ISGSNYKSLEVLV
HQTAITKKNNPRKY
DGNEEDKENQGDE
PKPQDGKETKAAD
GTLHYVKNSEDIK
CTPQRNKNNKVAP
QRNKNNKVAPVLA
PKCQEKKKKRKGV
ESIAGYKCVTTES
GSTSNYKPITNIY
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631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

Q06689
Q06689
P38079
P38079
P38079
060821
Q60821
Q8BID6
QONUD5
QONUD5
Q08245
Q08245
Q08245
P31629
P31629
P31629
P22227
P22227
P22227
P22227
Q6NZP1
Q6NZP1
Q6NZP1
Q6NZP1
P04275
P04275
Q96S55
P98170
P98170

200
562
94
311
318
135
313
247
115
338
23
81
96
154
185
206
126
178
179
189
9
36
42
258
128
229
464
206
358

NMTTEEKTKLSPV
RSVVSQKLWLALG
WIPVRAKYNHVQT
EKLKLKKKHKKDK
KHKKDKKKAKKAK
AVEGGDKRAKDEK
THTGNFKRHIRIH
SELPSSKDTAIQN
VDPRKKKGAAEAG
QPKTCFKCGSRTH
QKLEETKESLQNK
NKVEETKKQASAA
EKKETKKEGGFLK
GGYPRKKISSLNP
KEHKPKKPGKY1C
KPSVLKKHIRSHT
SLEYMTKGTKQEK
CPQAGCKKKLRGK
PQAGCKKKLRGKT
GKTALRKHMLVHG
TAGSKKKAPTPQI
PDKLRTKLLPFQK
KLLPFQKDGIVFA
IMIRRLKSEVLSQ
TEAGYYKLSGEAY
EQCQLLKSTSVFA
RKMFCKKSGQSYS
CFCCGGKLKNWEP
LVRTTEKTPSLTR

S(10): List of 659 negative Ubiquitination sites and sequence

Sample # Protein ID Site Sequences
1 P20039 94 EYWNSQKDFLEDR
2 P20039 127 QRRVHPKVTVYPS
3 P08195 111 DTEVDMKEVELNE
4 P08195 140 SLAGAEKNGLVKI
5 P08195 171 SKEELLKVAGSPG
6 P08195 396 SLLESNKDLLLTS
7 P08908 413 FQNAFKK 1 IKCKF
8 Q8NE71 38 KKDKK IKKTFFEE
9 Q8NE71 81 KKRDTRKGRRKKD
10 P50544 72 PARAESKSFAVGM
11 P50544 248 YTLNGSKIWISNG
12 P93821 105 EDPEVKKSYFSLD
13 P93821 194 KSMGCMKGLHMIC
14 P93821 316 SEENPPKYRDFTI
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15
16
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
61
62

QOUKV3
Q07622
Q07622
Q07622
Q99KI10
P52910
043707
043707
Q16186
Q16186
Q16186
P48962
Q84VQ0
095831
P38080
P38080
P38080
P38080
P38080
QISLK6
QISLK6
P54115
P10275
Q12955
Q12955
Q9Y2G4
Q9Y2G4
Q692U8
Q06408
Q06408
QINR48
QINR48
Q8NBUS
Q8NBUS
P35193
P35193
P35193
Q12691
Q12691
Q99728
Q99728
Q99728
Q99728
QOUIFS
Q8NFC6
Q8NFC6
Q8NFC6
P38356

100
206
316
337
346
131
83
114
42
103
398
43
187
112
102
248
260
347
362
148
291
214
590
38
62
63
344
317
168
313
51
62
53
114
169
247
292
235
264
144
204
217
224
228
62
123
321
307

QKSALVKRLKGAL
NPVPPQK INQPPT
TKL I TLKWPPAMY
QPYLPIKNKNIVI
INLNELKPHINGP
FGELLRKVSQIAG
DFRDGLKLMLLLE
K INNVNKALDF 1A
TTVTPDKRKGLVY
KFKAGSKRLFFWM
GDTKDKKDEEEDM
QVQHASKQISAEK
ASALQGKETENLQ
PEQKQKKAALSAS
EVMKKLKGAPNIV
CLPINEKSD IWAL
LGVFLYKLLFFTT
YTQFQNKLQNVQL
YQLQQKK IMQNNK
RKASVHKGSGDFG
VMQNSTKSPSKRS
FASLCKKVG IPAG
KRAAEGKQKYLCA
SRDRKKKSDANAS
KALDY IKNGVDIN
VVQILLKAGCDLD
RRKSRPKVSAFSD
EQAVPQKEEARRD
VYHDMVKDRVACS
NGKEGLKQVYEHF
EEEDLRKRNRERN
RNIEAGKDDGLTD
QKVEAQKQAEKLM
ILP IKKKHLFENS
FMKQLLKLEESLN
IASDHSKKETKIE
AGNCKLKFTDAGD
LNSE IGKIAKSLQ
NTWISTKKVTGAF
NKKNS IKMWFSPR
ASARSGKKQKKKT
LAE INQKWNLEAE
WNLEAEKEDGEFD
LDARVDK I KDKKP
MIVNHLKSQGLFD
IRQQVLKSGMLES
KNKSTDKGEKKPD
YDY 1QVKKLEKKY
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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
105
106
107
108
109
110

A2RUR9
QOY4F5
Q96514
QOUKL3
P62157
Q96M89
Q96M89
Q81X12
Q81X12
P25322
Q12834
Q12834
Q12834
P25694
P25694
P06493
P06493
Q5TB80
Q5TB80
Q5TB80
Q5TB80
Q02224
Q02224
Q02224
Q02224
P13569
P13569
P32657
P32657
QOUNE7
014757
014757
014757
014757
Q9Y3E7
Q9Y3E7
P29465
P29465
P08679
P08679
Q9D5U8
Q9D5U8
Q01955
Q01955
Q01955
POCX12
POCX12
POCX12

256
231
194
69
31
19
101
448
463
123
73
109
114
75
241
56
106
18
131
209
220
184
216
227
270
162
166
46
199
287
60
69
180
270
43
54
281
321
96
308
108
154
232
258
314
142
177
288

QEPEMAKDCDRED
YFEIPTKETPQPS
FGVNIHKCEFVDE
TEEGTAKEATYND
DGTITTKELGTVM
LVVESLKSRYGLG
DSFHDLKKQETEE
DHLYSAKVMLMAS
MEDLYHKSCALAE
IPLTAEKLCIYTD
VQTTPSKPGGDRY
NSQTPTKKEHQKA
TKKEHQKAWALNL
VKGKKRKDTVLI1V
RHPQLFKAIGIKP
REISLLKELRHPN
MDSSLVKSYLYQI
EFEQFMKELSDDS
LEEQEEKEQFFAR
GAPLTTKDEEMPS
PSKENSKSEKISV
ALKWITKGEKSRH
ILESREKGEPSNC
NCEGSVKVSHLNL
ILGQVIKKLSDGQ
MFSL1YKKTLKLS
I'YKKTLKLSSRVL
DDEDNIKQSRRKR
EGKVLEKTVPDLN
IPNLAMKEV I DAF
KEICINKMLNHEN
NHENVVKFYGHRR
VAPELLKRREFHA
WYNKPLKKGAKRP
IQREEEKVKRSVK
VKDAAKKGQKDVC
PWSDAGKDASFLF
AWYFPCKLKNQDG
TIADIQKDLPKAK
EWLFALKEEVNDD
TAKKKRKLYQLVI
DFSFWDKKKQGRI
KGERGVKGLTGPP
DNRTDLKGEKGDK
PGSEGVKGNRGFP
NNVWNTKYFFFNA
AKVKSFKDSVPY I
IMSMEHKMQFLST
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111
112
113
114
115
116
117
118
119
120
121
122
123
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

P43542
P43542
P32798
Q9R194
Q9ZQB9
Q9ZQB9
Q12734
Q12734
P89105
P57076
Q08412
Q08412
Q08412
Q08412
Q13619
P40087
P40087
Q39017
Q39017
Q39017
P07262
060610
060610
060610
QONSV4
QONSV4
QONSV4
P39976
P39976
P39976
P38823
P18858
P18858
P18858
P06746
P01903
F41BE4
F41BE4
F41BE4
F41BE4
Q03001
Q03001
Q03001
Q03001
Q03001
Q03001
P38167
PODH99

112
137

352
128
155
154
444
191
202
39
40
156
295
292
61
76
60
66
409
31
63
109
143
74
94
146
123
262
335
290
36
82
152
120
100
46
66
172
239
38
43
85
221
241
272
426
154

FCKEITKSTPSSD
SYLYENKAWNIRY
LGSKQVKIISLLL
AKWAEGKTGFPWI
LFYSCLKVFLWLS
WSFGTSKLQLQFI
SDPVAAKQISSNN
QKLSMRKRRSFSN
FLLLRAKLLYQKK
KELRRTKKLSDYV
DLNSDGKKDNDTS
LNSDGKKDNDTSA
PTQPVRKNPEAPA
DLSQGGKNSRPQQ
L1ACVEKQLLGEH
NRTQSLKELGLKT
LLLIRGKISNSIQ
INLSWTKATARSK
KATARSKKNPKAR
GLFLFRKVPHFRV
QHPEYRKVLPIVS
I KKEKEKPNSAHR
MNLNEEKQQPLRE
SQKESSKSAMMY'1
TDDMLDKFASIRI
PPLPNLKTAFASS
KAPLREKDFSIKK
SLRNMNKVRDFDP
NFDTVQKLFVKAK
KDTTDSKL ISEGM
YRCVKMKTELNKS
ETEPPPKAALKEW
SPAKGQKPALDCS
REAKRKKEEEEEE
FVDEGIKTLEDLR
NLEIMTKRSNYTP
MLSSFLKDANAKK
NCVEEIKEI1YDG
LEANVKKLVGYLV
KILRDLKPKEEEK
ERDKVQKKTFTKW
QKKTFTKWINQHL
DTLPREKGRMRFH
AFYVAEKIGVIRL
VSSPDEKSVITYV
ANDVEVKWIEYQN
LDKTKTKASLLNA
MICCCNKMDATTP
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159
160
161
162
163
164
165
166
167
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

PODH99
P00533
QILD55
Q9LD55
QILD55
Q13347
Q13347
Q02908
Q02908
Q02908
P32476
P32476
P32353
P32353
P54781
P38748
P38748
P38748
P38748
P38748
QOWPQ2
QOWPQ2
Q92817
Q92817
P38261
P38261
P38261
P38261
Q5HYJ3
Q5HYJ3
Q5HYJ3
Q5HYJ3
Q5HYJ3
Q9BXW9
QONVI1
P38631
P38631
P40989
P0O1100
P0O1100
P0O1100
P38297
P19145
P19145
P19145
P19145
P31644
P47870

232
335
44
187
190
114
213

86
246
217
278

35

56

41

30

92
182
204
227

81
373
117
216

41
185
191
266

29

86
115
147
206
195
294
259
521
401
148
176
205
209

63
265
314
367
256
344

PKRPSDKPLRLPL
CEGPCRKVCNGIG
RYRAWQKPLEK IM
KAFQFCKQYKRTT
QFCKQYKRTTEFR
IMFSTDKQMGYQC
SKDNTAKLFDSTT
RHGKGPKTNKKKL
YLLPKLKAKPVRT
HLDDMLKYGCTRL
I FSRFRKELHPDH
CAYNSPKVPADIK
IPVKWQKLLGLNS
QETLNSKNAVKEC
SILDTLKSMSYLK
IFKS IPKKLKAKS
G IRLFKLSNANN
KEEFNGKSFSRMD
KE IVFQKKLFQRP
TDPFTVKKKKELV
CSNVPFKWVLFEF
ARNAFQKTMSEGM
QAEEIEKD IKQLH
QYRDLLKAASWRG
PKQKTKKNPYSDL
NPHFNAKDFVHDK
KDFVHDKLGNASA
CTKIAEKRLQLQD
QGQQLCKECR I AH
AAFIGTKCQRCTN
QCAFDRKEEGRRK
KTKEQRKSLGSSH
LWKQSHKSSATIQ
GKDLTTKIMQLIS
ELVKHLKVGQQGD
AKKKNKKAMEEAN
WSFVPRKWAGAQH
RYVKSEKDHNKV1
IRRERNKMAAAKC
DQLEDEKSALQTE
AHRPACK I1PDDLG
LCNSLLKQRLLPE
DSFKRVKP I EVDP
GGY 1GGKYWHDPG
ESVEPRKSVPKAA
PFVIAIKTHGIKG
HFHLKRKIGYFVI1
QKKAAEKAASANN
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207
208
209
210
211
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

P47870
P10071
P10071
P10071
P32288
P32288
P32288
P37303
P63092
Q3T8J9
Q5T848
P08539
Q8N442
Q8N442
P40531
P26569
P26569
P16403
Q96QV6
Q93077
P16104
075367
Q96A08
Q96A08
P33778
P33778
P62807
Q9LQQR4
Q9LQQR4
Q9LQQR4
Q9LQQR4
Q9LQQR4
Q9LQQR4
P02293
015379
015379
P00347
P00347
P00347
P00347
P00347
P00347
P09429
P09429
P41235
P41235
060506
060506

352
87
416
438
45
116
148
313
25
18
111
178
227
354
188
55
70
46
119
37
135
148
59
118
16
24
17

13
33
36
49
103
31
121
284
42
257
335
351
459
605

12
179
180
100
143

ASANNEKMRLDVN
ERASL IKKE IHGS
SESSQNKPTSESA
NKRSK I KPDEDLP
SKGRTLKKRITSI
HRHEAAKLFAAHK
DVYGWPKGGYPAP
PDVLVKKGLKYNV
QREANKK 1EKQLQ
TESLQHKGNQEEN
LAGLPGKWPALAS
GNISNVKSDTDRD
CIKISAKLGTNVE
PGFKSAKPMVFAG
DTLIQTKFNKNLR
KAAAPTKKKTTSS
TYEEMIKDAIVTL
VSEL I TKAVAASK
QAVLLPKKTESHH
VHRLLRKGNYAER
APSGGKKATQASQ
KKPVSKKAGGKKG
DTG ISSKAMSIMN
AVSEGTKAVTKYT
APKKGSKKAITKA
AITKAQKKDGKKR
PKKGSKKAVTKAQ
APRAEKKPAEKKT
KKPAEKKTAAERP
EKAPAEKKPKAGK
PAEKKPKAGKKLP
PKEAGDKKKKRSK
LAQESSKLARYNK
STSTDGKKRSKAR
ATQLNNKICDIAL
ECVEYVKSFNIPL
MFTGNNK I CGWNY
PVTQRVKMIMSLG
AFLLAVKY IFFEQ
ESTLSLKNPITSP
SAEKGAKFLSDAE
CDSAEVKAWLETP
MGKGDPKKPRGKM
PKKPRGKMSSYAF
NGDIRAKK IASIA
GDIRAKKIASIAD
FLCGVMKTYRQRE
VTTGQRKYGGPPP
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255
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
300
301
302

P31539
P31539
P31539
P31539
P10591
P10591
065719
065719
P40325
P57058
P57058
P57058
P32467
P38695
P38695
P38695
014602
014602
P0O8069
P0O8069
P25963
P25963
014920
014920
014920
Q14974
Q6P198
Q6P198
080560
080560
080560
080560
P29994
P29994
P30605
P30605
P36035
P36035
P36035
Q8NCM2
Q8NCM2
Q8NCM2
Q8NCM2
Q15058
Q7M6Z4
Q7M6Z4
Q38997
Q38997

101
218
258
294
91
316
254
257
107
56
151
276
108
69
77
187

64
77
173
38
87
171
441
480
191
106
140
45
266
308
407
130
225
11
370
21
320
358
61
120
196
239
74
53
303
21
314

VLQDAAKTQKQQK
GEPGIGKTAIIEG
TAGAKYKGDFEER
MLMGNGKDDAAN
MKHFPFKL IDVDG
TLDPVEKVLRDAK
VQEFKRKNKKDIS
FKRKNKKD I SGNP
NTGYKLKNGRSCK
RDFQHHKRVGNYL
GGNLMHKTYEKKR
LRALYQKMVDKEM
IRRFGMKHHDGTY
ELEELQKEVDKQL
VDKQLEKKSKSDL
QIASIDKWYQYFI
MPKNKGKGGKNRR
LCHIRGKLRKKVW
RSYRFPKLTVITE
NY IVGNKPPKECG
SGLDSMKDEEYEQ
A11HEEKALTMEV
IDLGYAKELDQGS
HSIQTLKEDCNRL
SMSQQLKAKLDFF
EPSNNVKLAATNA
KKNRTWKNLKQIL
PSFKPAKKYSDVS
LRATGQKGHHRQR
LAWQAHKGPVNSV
SLRLEEKHMAALL
KITASTSKKEKPHG
LHLKSNKYLTVNK
K1VLFMKWSDNKD
IPYLTSKTSQSNV
FETVGFKNSSAVS
QQPAGRKLYYNTS
LLWPETKYFTKVL
QKMVSMKRTVQKY
RADVMQKSSTCSF
IRNEHEKVVLFLC
DILPQYKQEAPKT
PYNVSFKTKQNNI
VI1SASRKTADMPL
FDFVFGKNSTQDE
KITRLLKDSLGGS
IDHRIFKSRMDGS
DTVQQAKKIDEEI
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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
344
345
346
347
348
349
350

043474
Q15349
Q15349
Q86UP2
Q86UP2
Q01650
Q12502
Q12502
Q5VZK9
Q5VZK9
Q5VZK9
075581
075581
075581
P53281
P53281
Q9HCCY
Q9HCCY
Q9HCCY
Q9HCCY
022042
Q3KQU3
Q3KQU3
Q3KQU3
Q7L590
Q7L590
Q9SJL6
050008
050008
050008
050008
P19358
P19358
Q03164
Q03164
Q03164
Q03164
P53045
P53045
075081
075081
075081
Q9Y623
Q02566
Q91783
P16603
P16603
P16603

416
39
162
42
85
498
22
172
40
129
308
438
503
625
37
94
13
551
584
695
309
140
208
245
127
281
163
14
136
169
173
148
329
169
232
277
282
91
215
255
316
412
206
146
50
343
384
392

PEEPKPKRGRRSW
EEEGVVKEIDISH
FTEEDVKFYLAEL
EVLAKQKREQKLI
SVPRDFKLSDALA
TTVLCQKLMQVVP
GYSNSNKKGQSLP
QTCMNCKTKITNM
LEVKGDKVENKVL
PVRIMKKVSMEPS
KLPKGLKHLNLSK
LNGTMRKILISED
LDYDEGKIYWGDA
ELISDMKTCIVPE
FEL INSKLPEKWD
PDWYRGKSNNKIG
KWLYKPKRSDPQL
MDGGPHKLSTGAT
VERLREKCSPGGV
GSCSSDKMGPEAA
AKDFLMKCLHKEP
KAGERHKLAKERR
QKLEKNKERYEAA
HSSPGHKTSGSRC
NLQEQMKALQEQL
IRLSQIKEKMARE
GVAILSKYAEQRD
YPRMGPKRELKFA
FSYASHKAVNEYK
LLSKAAKGVDKSF
AAKGVDKSFELLS
TILLAHKLNMAMA
TYGTATKSDDEI I
TRSPSVKTSPRKP
PTFPGVKIKITHG
KKLRAGKLSPLKS
GKLSPLKSKFKTG
WKLQPTKIPSAKE
YVMYTGKLHLFTL
HCARLAKQTPAQY
HPEHLSKRPCTLN
IMDMVEKTRRSLT
AVTGEKKKEEPAS
AAYRGKKRSEAPP
EEFVKAKIVSREG
PLDPTVKVPFPTP
APNADVKEKLTLL
KLTLLSKDKDQFA
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351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398

P15531
P15531
Q9Y6K9
Q9Y6K9
088522
Q00653
P25208
P25208
Q39161
Q39161
Q39161
P30415
P30415
P30415
P30415
P53253
P53253
P53253
P53253
Q01705
Q923B3
Q923B3
Q923B3
Q923B3
P53370
Q02218
Q02218
Q02218
Q02218
Q15004
Q56WK6
Q56WK6
Q56WK6
P15873
QOUHG3
Q02785
Q02785
Q02785
P33302
P38075
P38075
P38075
P38075
043933
043933
043933
043933
P15259

56
66
115
255
165
127
49
109
53
62
330
60
69
182
188

36
67
212
839
107
118
213
259
281
21
387
401
528
97

135
152
108
280
10
264
287
300
10
23
78
222
140
174
180
191
129

EHYVDLKDRPFFA
FFAGLVKYMHSGP
LEKLDLKRQKEQA
VVGSERKRGMQLE
RLEAATKDRQALE
AVSVGPKDMTAQF
EDTNGSKESFREQ
ERCHQEKRKTING
EPRVELKDGFFIL
FFILKEKFRKGIN
TRGNRQKTRMMWL
GKKLCYKGSTFHR
TFHRVVKNFMIQG
LATKLTKDVFEKK
KDVFEKKRKKPTC
EQFTNQKKVSHLQ
AKKHRFKDTLALF
IVATKCKDFLANC
GTGQSIKLFTVFR
CATSPCKNSGVCK
SKSPLMK IEVVEV
EVLTLNKDVAGPR
LNALPEKFRVWVE
TDQLKEKRKGVAT
YREGFDK IDLTVE
TASQTVKTFSQNR
DPVVMGKTKAEQF
CGDTEGKKVMSIL
TQPLMYKQIRKQK
LGKAKRKACPLQP
AQEEVQKSADVAA
KTEEETKEEEKTE
ETTTEVKVEEEKP
LFEDTKKDRIAEY
VMY IEEKTKTKYT
TDEHIEKDISSRS
IDKMTRKQYVDNI
RHTYATKVGNDFV
SHTRNTKVGNDIV
QAEETQKPI IFAP
ETYQYDKFTLNEK
SRILLFKELDHRG
TENDPWKVVRLAP
IRIVFPKAIFPVW
RLETDTKLLIQPK
KLL IQPKTRRAKE
KENTFSKADAEYK
PPPMDEKHPYYNS
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399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446

P15259
P25297
P25297
P25360
Q99755
Q06449
Q06449
Q06449
Q99569
Q99569
Q99569
023522
023522
082274
082274
082274
P53350
P0O5030
Q8WzA1
Q8WzA1
Q8WzA1
Q9Y253
Q9Y253
Q9Y253
Q658J3
Q658J3
Q658J3
023404
023404
P62937
Q5JSZ5
Q5JSZ5
Q5JSZ5
PO7737
P62191
P62191
P25786
P25786
P25786
P23638
P60900
P51665
P51665
P60484
P60484
P60484
P34222
Q06991

228
342
381
80
79
76
86
93
561
681
779
14
388
317
346
358
191
417
26
186
373
91
220
404
171
205
206
114
177
154
10
26
186
116
16
69
61
217
256
68
55
28
247
128
163
223
102
30

KELKPTKPMQFLG
RHFGQWKYGKILL
IGYAGSKNVYKKL
KRRFTHKLKRKLF
GETTYKKTTSSAL
DGDLGLKPGDKVQ
KVQLLEKLSPEWY
LSPEWYKGSCNGR
LCFGDNKVKMEVC
SFDDDHKIKFQTS
GKESPSKDSEPSC
ADIFHAKRRRFTC
SQDVVTKVPGIFA
LKSEYLKRSLNLG
HNQGEFKLEINRD
DIALVNKGLDALE
NEDLEVKIGDFGL
AASRKKKGLDAID
SWYLTWKYKLTNQ
EGSFHLKDTAKAL
RVSQHYKASLTAT
GKANLTKYREASV
AGISHNKVLAKLA
DAFTVIKNCNTSG
DVNKKDKQKRTAL
LNVLDNKKRTALI
NVLDNKKRTALIK
KSLLGGKGANLAE
SLADPSKPLLLSV
RNGKTSKKITIAD
RLGQITKGKDGKS
TLSLFDKYKGKSV
GQDKAGKEKGVLD
LVLLMGKEGVHGG
GPGGGKKDDKDKK
LKLERIKDYLLME
ELAAHQKKILHVD
SIGIVGKDLEFTI
ADEPAEKADEPME
STEKLYKLNDKIA
VIVTQKKVPDKLL
HENR1GKVGNQKR
SLQEFVKAFYLKT
IHCKAGKGRTGVM
EVRTRDKKGVTIP
VCQLKVKITYSSNS
QDLGMTKGKIAAQ
ACAGSTKNYSP IN
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447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494

Q05911
Q05911
Q05911
Q05911
P03962
P63000
P63000
P15919
P15919
P62826
P62826
Q09028
Q16576
P49756
P49756
P49756
Q9P2N5
P40043
P40043
014924
014924
014924
014924
Q7Z5B4
015034
015034
015034
015034
Q9CQJ4
Q9CQJ4
Q9CQJ4
Q9CQJ4
P57078
P27635
P47914
P47914
P63048
P63048
Q9SJQ6
Q9SJQ6
P04050
P04844
P04844
P38701
Q9SIP7
Q9SIP7
Q9SIP7
Q9SIP7

215
231
261
281
75
132
184
49
143
38
132
296
306
164
175
238
15
78
79
165
350
578
605
163
307
356
388
457
15
59
160
161
417
169
55
77
98
114
120
137
180
244
311
101
108
132
151
214

FHGNHDKVEALDE
ELLGFDKVYPVTG
FAATAHKMATDIR
VEEPFEKSQIGSS
SMEGTVKPLKALS
IEKLKEKKLTPIT
CPPPVKKRKRKCL
EEAQKEKDSSEGK
QSLFRKKEKRVTS
TGEFEKKYVATLG
IKDRKVKAKS I VF
ATGSADKTVALWD
WDLRNLKLKLHTF
LVKVDAKTKAQLD
LDEWKAKKKASNG
HPRKKKKEKKEDI
LKSWLAKLLEPIC
AANSHSKKFVRHL
ANSHSKKFVRHLH
SNSEPLKLKQRSL
PDLFNHK IHQGIA
LPPPMSK I PADRY
KREWSRKAFGMQS
TEAAMEKL INRVG
RKITLIKQLAKSV
TKAL 1EKLNMAAC
CTLLVGKDVVVAP
KVKVLAKPHQMPW
GTQPLSKTWELSL
ICLDMLKNTMTTK
NRLQRGKKQQIEN
RLQRGKKQQIENG
PSSGSGKRLSGVS
QK THISKKWGFTK
HNKKGLKKMQANN
AIKALVKPKEVKP
DKMICRKCYARLH
VNCRKKKCGHTNN
PEKPKRKKHRPKV
KPKREPKPRAPRK
IRKDGLKLVGSWK
NAIFSKKNFESLS
VKLEHAKSVASRA
APVQIVKRITQIT
AESLRYKLLGGLA
VMESGAKGCEV 1V
ARAKSMKFKDGYM
V1 IHAPKDDVVYS
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495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542

P23396
POCX35
POCX35
P39743
QoY467
094979
094979
Q5TEAG
Q15047
Q15047
Q15047
Q01105
Q01105
Q6AI114
Q6AI114
Q92581
Q13485
Q13485
Q13485
Q13485
015105
015105
QOHCE7
QOHCE7
095863
QOY5W7
QOY5W7
Q9C093
Q9C093
Q9C093
Q9C093
Q8NOX7
P12866
P12866
Q3TBT3
QIWUMS
Q9FFC7
QO9FFC7
Q9FFC7
Q15431
P26639
P26639
QoY228
QoY228
QoY228
Q9BWV6
P38085
P38085

187

134

161
48

120
478
85
149
166
174
14
193
481
531
206
45
70
106
428
101
316
14
23
187
321
328
14
40
109
185
377
211
287
19
156
179
341
343
174
65
207
47
169
243
245
281
320

VLGIKVK IMLPWD
KVQLGKKGVPYVV
KVNDTVK IDLASG
LEQETKKLSEESK
SRRKQRKPQQLIS
VIAQNDKHTGPVR
NVWSFLKVNFEDD
IKGIQNKDILKRN
RTPKDQKLREAMA
SAQDVQKFMDAVN
MDAVNKKSSSQDL
PLPPQKKKPRPPP
QNKASRKRQHEEP
VRYLDVKKTNKKE
DHRYLRK I L IRKN
GCVTLMKVTGQLA
AIESLVKKLKEKK
NGAHPSKCVTIQR
RWPDLHKNELKHV
PGDAVHK I YPSAY
LTHSVLKKLKERQ
VQKVRSKIGCGIQ
RNGSSIKIRLTVL
LTVLCAKNLAKKD
VCGTCGKAFSRPW
LVPFLQKFAEPRN
FAEPRNKKPSVLK
WLNKELKVSRTVS
LGEVLHKFELQDD
ALQKKKKSGLTGV
ERFQKLKEEQRCF
QLDQGNKDVRHKG
ENSETSKAAQLLT
AMIKKGKLNINDV
PRGHRSKYVAL I F
QDMVRVKHRLTRQ
FKKEATKWAWELS
YDSANDKAKTSLK
SANDKAKTSLKVI
ENKDL IKENNATR
EMYN I LKAEHDSI
SLEALCKK I IKEK
TCRQVGKTLRIQQ
HRGTQTKAEGPTI
LNEDKLKGKLRSL
HIRHLEKLQQQQI
PFAHGFKGVCTVF
IPNACKKVVYRIL
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543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590

P38085
P69697
P69697
P10636
P68363
P68363
P68363
QOUHD2
Q15560
Q15560
Q15560
P50990
P50990
P50990
P10827
P10827
A2ASS6
A2ASS6
A2ASS6
A2ASS6
P53322
P53322
P53322
015417
015417
015417
P58771
P40238
P40238
P29144
P29144
P29144
Q13077
Q13077
Q12933
Q12933
Q12933
Q12933
QOY4K3
QIY4K3
Q08960
Q07307
P63279
QOUHP3
Q93009
Q93009
Q07963
Q07963

529
19
51

392

112

163

280
60
35

186

240

206

224

260
25
74

251

413

421

468
87

107

120

429

437

511
12

297

355

126

134

220

127

300
27

277

278

313

340

453

101

473

101

162

161

277

131

342

HGKLNVKVFFQNY
HPGSQPKTACTNC
I SYGRKKRRQRRR
TGSDDKKAKTSTR
GHYTIGKEI'IDLV
LSVDYGKKSKLEF
PVISAEKAYHEQL
REFEVLKKLNHKN
DLLRELKAMPITL
NTDMKYKNRVRSR
IRKAMTKEAIREH
DNIRVCKILGSGI
LHGMVFKKETEGD
KGTVLIKTAEELM
ARSPDGKRKRKNG
I TCEGCKGFFRRT
TGQLPHKTPPRIP
AITTGTKEVKQET
VKQETDKSAAVAT
AQEQARKEAEKTA
EKRVLRKMDIYLI
FLSNLDKSNIGNA
EVAGLSKDIHLVG
PEGLREKNSVIRS
SVIRSLKRPPPAD
GPEHKWKPFELGN
KKMQMLKLDKENA
CFTLDLKNVTCQW
FSRCHFKSRNDSI
FYPKALKERIQKE
RIQKERKEKIWDP
EDGDLSKSTVLRN
GFMKQWKARLGCG
PAFYTAKYGYKLC
KTLLGTKLEAKYL
RCESLEKKTATFE
CESLEKKTATFEN
HRLDQDKIEALSS
IRTLEDKVAEIEA
EEIMDAKPELLAF
CSSKGGKKGGCCS
GQAIVAKAPFTRR
SILEEDKDWRPAI
RNPYDRKRQDKAP
SHLFFHKENDWGF
DKPVGTKKLTKSF
LCFDKEKHVNHSY
IVVHVRKADDIFK
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591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638

Q07963
094888
Q96788
Q96788
Q96788
Q96788
Q96788
P39547
P28274
P28274
P28274
Q96JH7
Q96JH7
P98155
P98155
Q709C8
Q709C8
Q709C8
Q9Y4B6
Q9Y4B6
Q9Y4B6
Q9Y4B6
P04275
P04275
Q96S55
Q96S55
P98170
P39548
P67809
P35723
P35723
P43590
P38809
P38809
P38809
P36134
P36134
P36134
P34231
P34231
P34231
P34231
Q06689
Q06689
Q06689
P38079
P38079
Q60821

348
359
24
50
84
213
233
196
84
100
311
147
386
32
238
102
152
162
125
258
271
526
397
762
459
463
433
162
26
67
181
190
218
230
234
142
147
191
213
483
574
665
476
499
598
104
167
50

KADD I FKRKLTDD
KDLGHRKEENRRP
SLSRLTKVEELRR
RLFYRGKQMEDGH
VLPHSTKERDSEL
RART 1 IKWQDLEV
YNPDNPKERGFWY
VSNEMVKPY IFSS
LGVTLTKDHNITT
YSHV IAKERKGDY
KTALVGKYTNLKD
KQTGRAKLLRDMN
VPQDLIKKY IKLE
GTGRKAKCEPSQF
QPVIHTKCPASEI
IKYDAVKEEKSLQ
DIKPGRKRKKHKK
HKKHFKKPFKGLD
AVVFQEKEGIVEN
RVNSTTKPEDGGL
KKNKSAKQGDREN
TCMALRKYFEAHL
TGQSHFKSFDNRY
PLSHRSKRSLSCR
ARLSSRKMFCKKS
SRKMFCKKSGQSY
SQTSLQKEISTEE
FFTTLIKEVNSGS
LSAADTKPGTTGS
LFIDSWKRSQIRV
GLQKQVKNLEKYF
DLGKKFKELQDFA
RAYLFNKANSSTT
TTLDAITKPNSKNI
ATKPNSKNITQFD
FAFDQAKGISSKV
AKGISSKVEAEER
LDMIDDKSVEQFY
NLTMSEKAQLLPV
HANLENKILDCNS
FNRYMFKQPLWLI
GSVTNRKGEIYTY
TMYSCSKSHAVQN
IEGSDFKPYMDAL
MKSGSKKDNYDV I
VQTSTQKEHPGYR
CVHSTYKWGYYTI
ACSEYFKMLFVDQ
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639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659

Q60821
Q8BID6
Q8BID6
Q8BID6
Q8BID6
QINUDS5
QINUDS5
QINUDS5
Q08245
Q08245
P31629
P31629
P22227
P22227
Q6NZP1
Q6NZP1
Q6NZP1
Q709C8
Q709C8
Q9Y4B6
Q9Y4B6

81
57
126
134
204
37
124
125
69
95
114
184
12
275

32
179
111
124

44

51

EFMYTAKLSLSPE
GSSRYFKTLYCQV
ACHDFIKAALDIS
ALDISIKSDASDE
KEDQEPKADGPDD
ADGGREKMGWAQV
AEAGRRKKAEAAA
EAGRRKKAEAAAA
ADGVEQKKTEAAN
SEKKETKKEGGFL
GVMHSTKPHQSLE
KKEHKPKKPGKY I
MNEQMKKTAKTSG
IQSNNQKIHILTH
MPTAGSKKKAPTP
LDFLPDKLRTKLL
LLPMVQKARRAIL
KSLQDVKQKELSR
I EEALQKAAEKGT
MSQLIEKETEEYR
ETEEYRKGDPDPF

S'(11): List of 606 negative Ubiquitination sites and sequence

Sample # Protein ID Site Sequences

1 P08195 299 LLQSAKKKSIRVI
2 P08908 232 IRKTVKKVEKTGA
3 P08908 324 PASFERKNERNAE
4 Q8NE71 29 PSDKVVKKGKKDK
5 Q8NE71 32 KVVKKGKKDKK 1K
6 Q8NE71 60 EEEKVLKEKEQQQ
7 Q8NE71 74 QQQQQQKKKRDTR
8 Q8NE71 76 QQQQKKKRDTRKG
9 Q8NE71 86 RKGRRKKDVDDDG
10 Q8NE71 95 DDDGEEKELMERL
11 P93821 22 KSLEETKVPPIFG
12 P93821 104 EEDPEVKKSYFSL
13 Q9UKV3 81 LRVTDLKAALEQR
14 Q9UKV3 113 MLENLQKHSTPHA
15 Q9UKV3 325 MMDERPKTRSQEQ
16 Q07622 14 QPNLYDKHINMFP
17 Q07622 30 ARESSHKLGNANS
18 Q07622 296 KPEEMLKNQKV IL
19 Q07622 348 VIKNDEKALEYYC
20 Q99K10 245 SGWTSPKDV ILKV
21 P52910 196 VVDANSKVVITCD
22 P52910 214 GKTINTKK1VDEG




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
61
62
63
64
65
66
67
68
69
70

P52910
P52910
043707
043707
043707
043707
043707
043707
Q16186
Q16186
P48962
P48962
Q84VQ0
P38080
P38080
QISLK6
QISLK6
P54115
P54115
P54115
P54115
Q12955
Q12955
Q12955
Q12955
Q9Y2G4
Q9Y2G4
Q692U8
Q692U8
Q692U8
Q692U8
Q06408
Q06408
Q06408
QINR48
QINR48
055143
055143
055143
Q8NBUS
Q8NBUS
P35193
Q12691
Q12691
Q8WXE1L
Q8WXE1L
Q8WXE1L
Q8WXE1L

244
257
50
103
140
181
217
323
97
371
63
272
127
183
291
230
384
36
117
196
300

83
200
212
317
340

20

35
333
362

129
345
76
147

204
205
35
165
89
47
144
10
129
143
177

TEG I PMKAGRDYW
WHEEAAKQRTYLP
LDPAWEKQQRKTF
PKPERGKMRVHK
1VDGNAKMTLGMI
RKTAPYKNVNVQN
EYDKLRKDDPVTN
EDRVPQKT IQEMQ
GRVYVLKFKAGSK
AVEAANKGDVEAF
CVVRIPKEQGFLS
GANAFFKGAWSNV
GALPSNKLDFSVV
LIHRD IKIENVLV
VNKYSSKLINLI I
NFSGT IKCEDPNP
VSIEVVKVLQAHF
INNKFMKAQDGKT
EALDNGKTLALAR
GNVCILKPAAVTP
LVNG I FKNAGQIC
HAASQLKKNRDLE
ALHLASKEGHVEV
ENDTKGKVRLPAL
LHIAARKDDTKAA
EQAVARKEEAREE
KDDRRRKSRPKVS
LL IAAYKGQTENV
L INKGAKVAVTKH
ASQEPRKDERRRK
QQPGHQKNLHSHH
APVT I EKFVNQEE
HIVGVAKSIDSRS
HYTFTYKPNAKI 1
QQQFSVKETNFSE
DPSKLYKKADDVA
MENAHTKTVEEVL
RAVNQDKKNMLFS
AVNQDKKNMLFSG
VTYFT IKWMVDAI
PSTLTDKWYGESQ
YLQCQRKCSVY1G
ESLRRLKAVGENT
SETINSKDVVPGD
TSAPGSKRRSEPP
ELKEKMKVMEEEV
IKNGE 1K I LRDSL
TQALSDKEKEFSK

140




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
105
106
107
108
109
110
111
112
113
114
115
116
117
118

Q99728
Q99728
Q99728
Q8NFC6
P55061
P55061
P38356
P38356
QOY4F5
QOY4F5
QOY4F5
Q96514
Q96514
QOUKL3
QOUKL3
QOUKL3
022203
022203
022203
022203
022203
Q96M89
Q81X12
Q81X12
Q12834
Q12834
Q12834
P25694
P25694
P06493
P06493
Q5TB80
Q5TB80
Q5TB80
Q02224
Q02224
P13569
P32657
P32657
P32657
P32657
QOUNE7
Q9Y3E7
P29465
P29465
P08679
P08679
P08679

110
124
140
295
28
220
97
236
150
353
416
29
129
82
88
129
214
268
279
377
385
43
492
606
62
155
236
246
346
88
130
68
70
86
118
327
273
106
108
122
310
125
81
62
323
102
176
184

MIQLCSKLRNLLH
NELSDLKEDKPRK
NDAGNKKNS I KMW
EIKNYTKEHNNLI
STQQHLKKVYASF
FITVFRKLMMILA
ILDRLFKKRTQQS
VTSKVGKNKSLNR
SNPRPEKGDRRPG
RTLKGHKHEDGTQ
DEDTPRKKRSQSF
KRLKPSKWKLPPG
EWKALRKLVVMEL
LQVEYGKCQLQMK
KCQLQMKELMKKF
RVE INRKDEE ISN
IVSNGLKLGASLS
QKSSGAKQHFVDA
DALLTLKDQYDLS
RSNADVK IGGYDI
GGYDIPKGSNVHV
FYQSKYKRRTLTS
KFLVGMKGKDEAM
KLQGERKEADGEQ
PGRTPGKSSSKVQ
KVLYSQKATPGSS
SSVAWIKEGNYLA
FKA1GIKPPRGVL
TLMDGMKARSNVV
FLSMDLKKYLDSI
VLHRDLKPQNLLI
TNVSYLKTKKTSQ
VSYLKTKKTSQPV
EEESAEK IQFLKS
DIFQK I KKFPDRE
QFASTAKYMKNTP
ENI1QSVKAYCWEE
KSRTKSKSKSKPK
RTKSKSKSKPKSQ
EKQSTVKIPTRFS
QLQYLVKWRRLNY
RAYSLAKEQRLNF
SKLYASKAHMNSV
HFYYAQKTQEQMN
YFPCKLKNQDGSS
KDLPKAKGSSQPL
SESKFAKAYAQGI
YAQG I SKQDYWSY

141




119
120
121
122
123
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

Q9D5U8
Q01955
POCX12
P43542
P32798
P97784
Q9R194
Q12734
Q12734
Q12734
P89105
P57076
Q08412
Q13616
Q13616
Q13616
Q13619
Q13619
Q13619
Q13619
Q13619
Q13619
P40087
P40087
Q39017
Q39017
Q39017
Q39017
P07262
060610
060610
QONSV4
QONSV4
QONSV4
P39976
P39976
P39976
P39976
P38823
P18858
P18858
P18858
P06746
P01903
F41BE4
F41BE4
F41BE4
F41BE4

91
34
199
174
236
68
136
193
200
433
277
76
52
73
229
290
23
97
134
191
305
369
295
325
265
347
349
368
98
19
42
115
128
152
25
90
245
323
145
19
126
192
52
240
51
59
196
246

RPGVQIKLSWSQK
SKGCVCKDKGQCF
EVEKQWKLFNTEK
DEAAKVKSFKDSV
TEHNKRKRSLNMH
LDANLRKLNSRLF
ATMKMAKEAGVEV
ADRGFIKQTPLYN
QTPLYNKKSVLEI
NHSNNRKLKVLQK
TNDKTFKEAFTKA
I EELKLKDEWGEK
AKDGTPKVEEKVN
VPPSKSKKGQTPG
PTLTVYKESFESQ
QDELARKCEQVLI
RTNGLTKPAALAA
ENLCSHKVSPMLY
SVLFLKKINTCWQ
DKMVQSKTIDGIL
LTAILQKGLDHLL
QDLLDFKDKVDHV
I GLDMLKRHLACV
SEAEIPKSFQEGL
IQSKKYKQTNETS
YHALRSKLKYELA
ALRSKLKYELADL
LLVFINKKSGAQR
GFEQIFKNSLTGL
GTRDKKKGRSPDE
SKKFTLKRLMADE
MMENFPKPLSENE
LLELFEKMMEDMN
KDFS 1 KKEMVMQY
KRNPNFKVLDSED
MKYCNDKKLAVVP
VAAAKPKALNAVF
KRHDDEKLTAFLK
IDQSTLKRRMDKH
KEGKAKKPEKEAS
KRRTARKQLPKRT
KPLKTSKAETPTE
I AKYPHKIKSGAE
GTIFIIKGVRKSN
LKDANAKKHTSAV
HTSAVVKNCVEEI
GMGGLGKTTLAKQ
PKEEEKKIMEMTQ

142




167
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
212
213
214

Q03001
P38167
P38167
P38167
P00533
P00533
P00533
P00533
Q9LD55
Q13347
Q02908
P14351
P14351
P14753
P32476
P32476
P32476
P32353
P32353
P54781
P54781
P38748
P38748
P38748
QOWPQ2
QOWPQ2
QOWPQ2
Q92817
P38261
P38261
P38261
Q5HYJ3
Q5HYJ3
Q9BXW9
Q9BXW9
Q9BXW9
QONVI1
QONVI1
P38631
P40989
P0O1100
P38297
P38297
P38297
P38297
P31644
P47870
P47870

109
190
334
350
37
325
357
360
239
85
14
290
368
300
135
182
289
140
166
192
260
154
176
234
154
397
436
159
17
27
125
65
202
34
60
91
41
280
252
311
190
13
16
263
291
211
126
127

LKRRQVKLVNIRN
TRLANSKKFNEQF
VIVSVKKPTRFTD
ELCSRVKVFWNTG
CQGTSNKLTQLGT
EEDGVRKCKKCEG
INATN IKHFKNCT
TNIKHFKNCTSIS
TRFDQLKVATELG
WDCETGKQLALLK
PKTNKKKLAPEKE
PANWTTKSKYGQA
DWSSQGKNALFRE
GLFTTHKGNFQLW
DSTIHIKDYEDDE
E1LKDEKNEVVGA
IKSWMIKDVQPFI1
QMAME IKLAVSALI
ELNGHSKLYMKID
MDKYMDKFVRLSK
11 IPYTKTWYGKK
I LRNQQKGMGFNF
LDAKNFKEEFNGK
KKKELVKVELPTC
EFMLKKKAHELGR
SMIQDEKLSDEQK
RFGTEMKPFSLHR
ARVLEQKQKQVCA
NNWKHVKKSASSP
SSPAKQKTPPSPA
NESVSSKGPSNSL
KCAQNVKQFGTPK
EEQGLWKQSHKSS
LSKKTKKSHIANE
1SG I ILKTGESQN
RHPSYPK I IEEFV
NQAVKGKVAGALL
HIVFAIKLDYELG
LSRKARKAKKKNK
DFRWKSKMNQLSP
ANLLKEKEKLEF I
QFKDSNKPHKDST
DSNKPHKDSTDQD
YSIQNPKTYEIHT
LLK1Y IKDDKRPA
WTNGSTKSVVVAE
TYFLNDKKSFVHG
YFLNDKKSFVHGV

143




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
256
257
258
259
260
261
262

P10071
P10071
P10071
P10071
P10071
P10071
P32288
P63092
P63092
Q3T8J9
Q3T8J9
Q5T848
Q5T848
Q5T848
Q5T848
P08539
P08539
Q8N442
P26569
P26569
P26569
P16403
P16403
Q96QV6
075367
POCOS5
Q96A08
Q96A08
Q96A08
P33778
P33778
A3AGM4
A3AGM4
A3AGM4
P04913
P02293
Q5QNW6
015379
015379
P09429
P09429
P09429
P09429
P41235
060506
060506
P31539
P31539

14
88
433
436
510
555
166
17
233
133
248
95
229
341
355
21
147
293
31
42
111
23
75
37
12
12
18
30
45
21
47

30
53
16
17
21
159
367
30
43
68
90
290
81
184
141
182

STTTEKKKVENSI
RASLIKKEIHGSL
GDPMHNKRSKIKP
MHNKRSKI1KPDED
DHIHGEKKEFVCR
TFEGCTKAYSRLE
CGVGAGKVYARDM
DQRNEEKAQREAN
QRDERRKWIQCFN
GSKRGKKMTLRPG
KRRKKKKGTKRKR
GDSHQLKRANCSG
FHGLRRKWRPHLH
SECMPIKGLGFVL
AYECICKAGFYHP
DPFLQNKRANDVI
LNDYVLKYSERYE
VSAHTQKTYEVNE
EKKPAAKGGKSKK
KKTTTAKATKKPV
LLLVNLKRLVASE
KAPVKKKAAKKAG
AGYDVEKNNSRIK
IHRLLRKGNYAER
GKKKSTKTSRSAK
AGKDSGKAKTKAV
SKKGFKKAVVKTQ
QKKEGKKRKRTRK
YSTYIYKVLKQVH
SKKAITKAQKKDG
YVYKVLKQVHPDT
APKAEKKPAEKKP
KAPAGKKPKAEKR
GGAGDKKGRKKAK
SKAPAGKAPRDTM
SKAPAEKKPAAKK
SKKAVTKVQKKDG
GILELLKYHPRVL
TIFENLKMLNHAP
REEHKKKHPDASV
NFSEFSKKCSERW
DMAKADKARYERE
ETKKKFKDPNAPK
NEYAYLKATIFFD
AVLQQFKDSDLSH
LVPLFEKAGP IWD
VDIEAIKQQALEL
EQARQGKLDPVIG

144




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
300
301
302
303
304
305
306
307
308
309
310

P10591
P10591
P10591
P10591
065719
065719
P57058
P09629
P32467
P32467
P38695
P38695
P38695
P39003
P39003
014602
P0O8069
P0O8069
P0O8069
P25963
P25963
014920
Q14974
Q14974
Q14974
Q6P198
080560
080560
Q13568
Q13568
P56477
P29994
P29994
P29994
P30605
P30605
Q8NCM2
Q8NCM2
Q15058
Q15058
Q15058
Q7M6Z4
Q7M6Z4
043474
Q15349
Q15349
Q86UP2
Q86UP2

136
188
217
325
98
191
67
194
149
279
80
156
484
268
536
56
126
445
474
21
177
254
62
68
537
158
60
444
366
407
96
70
74
168
121
156
144
171
98
134
243
18
364
228
72
78
40
54

ESYLGAKVNDAVV
GLDKKGKEEHVLI
DGIFEVKATAGDT
RDAKLDKSQVDEI
LWPFTLKSGPAEK
IAYGLDKKATSVG
YLIGSRKLGEGSF
RRMKWKKENKTAG
GDMYGRKMGLIVV
GKI1EEAKRSIALS
QLEKKSKSDLLFV
GGIVLSKLGDMYG
PLRVRGKAMSIAS
YLAEVGKIEEAKR
EGVLPWKSASWVP
LCFDGVKRLCHIR
FEMTNLKDIGLYN
LTIKAGKMYFAFN
TKGRQSKGDINTR
GPRDGLKKERLLD
HLHSILKATNYNG
DLNGTVKFSSSLP
AAGLQIKNSLTSK
KNSLTSKDPD IKA
SLMEIVKNSAKDC
YTDPQSKLRFSTI
SLDDIPKITEIVS
GAYEDAKRTEAMV
PIQREVKTKLFSL
EEWPDRKPREKKL
LRCALNKSRDFQL
NRYSAQKQFWKAA
AQKQFWKAAKPGA
YIQPFYKLRSI1GD
GTDLDHKVLTYGE
ADIFGRKRCLMGS
IEDDSTKGWTKFA
QLTPMNKTEVVHK
RRTTRNKESSLLV
DSAEKWKTAEIDS
TKPTQSKLDIKVL
IRPLLCKEVLHNH
EMEFEIKLLREAL
GGGLMGKFVLKAS
GQGSYGKVFLVRK
KVFLVRKVKGSDA
YDEVLAKQKREQK
I PTKTDKKKAEKK
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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
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358

Q86UP2
Q01650
Q01650
Q01650
Q01650
Q12502
Q12502
Q12502
Q12502
Q12502
Q5VZK9
Q5VZK9
Q5VZK9
Q5VZK9
075581
P53281
Q9HCCY
022042
022042
022042
022042
Q3KQU3
Q3KQU3
Q3KQU3
Q7L590
Q7L590
Q7L590
P93819
P93819
050008
050008
050008
P19358
Q03164
Q03164
Q03164
Q03164
075081
075081
075081
075081
075081
Q9Y623
Q02566
P16603
P16603
P16603
P15531

61
77
191
204
422
255
276
308
343
354
37
80
90
116
510
75
601
60
198
234
304
62
129
143
134
303
319
142
324
47
111
286
340
234
246
254
269
56
58
70
507
526
237
72
166
219
336
39

KKAEKKKNKKKEI
TPTGVLKEAGSPG
VNCYSVKAATRVQ
DAFAAAKLLALAL
IWLRHRKPELERP
EGSSSKKRLLQLA
IPRGPDKNSLRVF
TFPLEMKLDGVSS
HACPVHKHELRQL
QLEEQVKIKESEK
KVKLEVKGDKVEN
HGVVCSKSAQMIV
MIVETEKCSISMK
IGTCLRKIFPGLS
1 YWGDAKTDKIEV
DGDLSLKTGDKI1Q
YAAGLAKASDRAP
GLPAPRKEEAPSI
IMHRDIKGANILV
NGAKSMKGTPYWM
DLSPEAKDFLMKC
KNATSSKQLPLEP
SDSPPTKQEVKKA
ERHKLAKERREER
ALQEQLKVTTIKQ
FGVILKKVTPQSV
KTFSIWKLNDLRD
TNALILKEFAPSI
EELKEEKDLAYSC
LRSS IWKQMSAAG
PAMEMTKWFDTNY
AGFPEGKYLFAGV
I 1EIIKKNFDLRP
FPGVKIKITHGKD
DISELPKGNKEDS
NKEDSLKKIKRTP
TFQQATKIKKLRA
PAPVDRKAKASAM
PVDRKAKASAMPD
DSPAEVKTQPRST
AMSELQKAVSDAE
I TTERAKMERALA
EAFGNAKTVRNDN
GKTVTIKEDQVMQ
FNGAAKKAEKHLS
LDEQEAKFTSQFQ
ETIFDLKPLDPTV
FRLVGLKFMQASE

146




359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406

Q00653
Q00653
Q00653
P25208
P25208
Q39161
P30415
P53253
P53253
P53253
P53253
P53253
Q01705
Q01705
P53370
Q02218
Q02218
Q02218
Q02218
Q38799
P04637
Q56WK6
P12004
P15873
QOUHG3
Q02785
P33302
P33302
P33302
043933
043933
P35056
P35056
P35056
P25360
P25360
P25360
P25360
P25360
Q99755
Q06449
Q99569
Q99569
023522
023522
082274
082274
P53350

72
144
252
135
146
247
116

65

99
151
226
241
267
538
166
171
251
389
488

79
321

73

13
242
104
302

45
220
352
279
308

81
112
238

38

95
136
150
289
225
193
339
649
280
398

74
101

76

PGASSEKGRKTYP
VLHVTKKNMMGTM
VYLLCDKVQKDDI
SYVEPLKLYLQKF
KFREAMKGEKGIG
FTNLPRKWNVCWVV
SMANRGKHTNGSQ
SFIVATKCKDFLA
IDISTSKVTNGSS
YFVKPIKNLAISI
YSQFFKKLFSLFL
PFKMLGKHSDSMI
CPGNNCKNGGACV
CASTPCKNGAKCL
VVQDRNKLKNMWK
1 1SSTDKLGFYGL
QFTNEEKRTLLAR
VVMGKTKAEQFYC
AVMYVCKVAAEWR
TKGLLEKYGPERV
SPQPKKKPLDGEY
EKSVSVKEEETVV
VQGSILKKVLEAL
LFQFDLKSGFLQF
HMKRFVKDLGLSA
VSGGERKRVSLVE
TEARIQKLARTLT
DLGADTKISYSGY
EFIRALKTQADIS
FKNMQSKVVPLDN
ATSVFHKHCAIHV
EPL1DDKRRMEIG
ANPTQIKGVNDIS
SEVEQNKPETVEK
LQTDELKQETPTG
KTPSGSKRGDSDE
KNF IRKKFFESRS
SVSSEGKTLFSSY
QKKSLLKQTIINL
PRTLLPKFYGLYC
LKSFGSKLGNAAI
VGSSSPKRSGMTA
SSCDAVKMT 1IRD
SDPTRPKVECGFN
I FADNDKQGQSRN
ARTGYLKANPFRY
PECF1 IKSLSREA
I SDADTKEVFAGK
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407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454

P53350
P13797
P13797
Q8WzA1
Q8WzA1
P29590
P29590
Q9Y253
Q658J3
023404
P62937
Q5JSZ5
Q5JSZ5
Q5JSZ5
Q5JSZ5
P06401
P06401
P06401
P62191
P62191
P23638
P60900
P60900
P51665
P51665
P51665
P51665
P60484
P60484
P60484
Q05911
Q05911
P03962
P03962
P59271
P63000
P63000
P63000
P15919
P15919
P15919
P15919
Q09028
Q16576
Q16576
Q16576
P49756
Q9P2N5

97
11
95
146
471
460
635
323
55
14
49
17
82
117
124
183
211
370
24
178
51
102
184
63
219
252
288
60
144
269
131
364
166
176
78
49
133
186
67
88
118
163
160
113
214
316
201
95

KPHQREKMSMEIS
ATTQISKDELDEL
I AKTFRKA INRKE
TGHVMAKRVFDTY
KWPTPEKLWDWDM
VYAFSIKGPSYGE
AVNRESKFRVV1Q
KT 1GCSKNFPGKT
HDDSAMKTLRSKM
MTSMIVKTTPELF
EKGFGYKGSCFHR
GKDGKSKYSTLSL
N1V IVPKDGTGWA
PQPGLQKSVSNLQ
SVSNLQKPTQSIS
GTAAAHKVLPRGL
WSGAPVKPSPQAA
PPDAEPKDDAYPL
DKDKKKKYEPPVP
TVMKVEKAPQETY
VLAAERKVTSTLL
YEAANWKYKYGYE
FLEKKVKKKFDWT
PFDEDDKDDSVWF
EKVATGKLP INHQ
VKAFYLKTNDQMV
NRDAEKKEGQEKE
VRFLDSKHKNHYK
YLLHRGKFLKAQE
KMLKKDKMFHFWV
YDI1IPKLVNVIN
GLVVYPKVIERRI
ATGEYTKGTVDIA
DIAKSDKDFVIGF
RLRGGAKKRKKKT
NVMVDGKPVNLGL
EKLKEKKLTPITY
PPVKKRKRKCLLL
SPVVPEKPGGQNS
LHPKFSKKFHADG
ICGNRFKSDGHSR
IFRIDVKADVDSI
YTKHPSKPDPSGE
FGSVTGKIECEIK
AGPKEGK 1 VDAKA
HTFESHKDE I FQV
ALDEETKRRDQM I
KPLVQEKEE IKEE
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455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502

Q9P2N5
Q9P2N5
P40043
014924
014924
Q7Z5B4
Q7Z5B4
015034
015034
015034
015034
Q9CQJ4
Q9CQJ4
Q9CQJ4
P57078
P57078
P27635
P27635
P47914
P47914
P47914
Q9SJQ6
Q9SJQ6
Q9SJQ6
P04050
P04050
P04844
P60866
Q9SIP7
P0O5750
P0O5750
POCX35
POCX35
POCX35
POCX35
P39743
Q31125
Q31125
Q31125
QILK36
QILK36
QILK36
094979
Q8RXK2
Q8RXK2
Q8RXK2
Q8RXK2
Q5TEAG

136
172
10
121
167
141
353
43
67
168
198
239
261
317
227
343
74
198
33
82
124
131
162
244
186
212
109
59
90
10
185
122
155
211
233

243
249
281
182
194
196
471
18
68
89
173
63

ERRTREKKREDGK
RSKSRSKSRGLSR
KDKKEVKVQTVTT
EGKGWLKPKLDSK
SEPLKLKQRSLSE
PGNTHRKITSFEL
LGISTDKAYTGSM
VRELEEKCRTQSE
FRQHAGKIDLLGG
KQRYSGKVHLCVA
LPLTAGKYLYVYG
HPTLMEKDDSAQT
TVDHLSKYLAVRL
LELVSEKYWKVNK
KPFADEKNILHIM
KPDDEVKETAHDL
ARICANKYMVKSC
PDGCGVKY IPNRG
QRYESLKGVDPKF
VKPKEVKPKI1PKG
LCRPKAKAKAKAK
KVRREAKPKREPK
KRKYVRKKVEVSK
SAPSTPKRKRSQG
KLVGSWKKDRATG
EILNIFKHISVKD
SISNETKDLLLAA
PVRMPTKTLRITT
VELYAEKVNNRGL
L 1 SKKRKLVADGV
QGVLGIKVKIMRD
DEEASYKLGKVKK
YPDPNIKVNDTVK
FDLVHIKDSLDNT
VIGEQGKPYISLP
SFKGFTKAVSRAP
AFLVVEKFVRHVK
KFVRHVKGGHGHS
ECSSKEKPSTEEE
IVLS11KDGLQVD
DPKKYHKMKERLV
KKYHKMKERLVGV
SQTEFEKNVWSFL
LLVDLVKLVQKRG
LLTFKKKEDLQLI
NRELIEKFKQETP
AVDRDLKVVLDKF
SSNVINKRENLLE
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503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550

Q5TEAG
Q01105
Q01105
Q92581
Q13485
Q13485
Q13485
015105
QOHCE7
095863
P31109
P31109
P33328
Q9C093
Q9C093
Q9C093
Q8NOX7
Q8NOX7
Q8NOX7
Q8NOX7
P51571
P12866
P12866
P12866
Q86WV6
Q86WV6
Q86WV6
Q86WV6
QIWUMS
QO9FFC7
Q9FFC7
Q9FFC7
Q15431
Q15431
Q15431
Q15431
P26639
P26639
QoY228
QoY228
Q9BWV6
P38085
P38085
P38085
P04610
P04610
P10636
P68363

92
15
132
585
46
50
113
306
350

26
83
74
11
89
108
43
47
82
387
117
284
319
332
236
289
347
370
110
122
212
310
24
57
157
161
12
81
76
212
144
240
411
525
28
41
236
40

D1 LKRNKNHLQKQ
LPPQKKKPRPPPA
TEFEDIKSGYRID
ENQEQLKDDDSDL
1ESLVKKLKEKKD
VKKLKEKKDELDS
NELKHVKYCQYAF
QLNSDNKSQLVQK
NHQCQLKEPSQPL
RSFLVRKPSDPNR
PQNVQSKSRTAEL
GANRVRKAMWYKD
1 SAQGFKRGANRY
LCQWLNKELKVSR
HG I ITEKPGVATK
IALQKKKKSGLTG
GQKEEAKNYYKQG
EAKNYYKQG I GHL
QMQQKMKETLQNV
HKGKRGKRAKDTS
SYSLLRKAQRNNE
FGSAMIKKGKLNI
QIVVLQKGGVAME
KIMTLLKDGSKRN
GDHAGIKDRVYSN
DRLEQAKLFCRTL
VTVGSLKTSAVPS
L1SGMEKPLPLRT
VKEAKEKTGATAS
AGMLQFKP I FLGK
EAFEIWKNEVGVS
1AQILQKVPNNYE
SQVSAVKPQTLGG
AKTNLSKNGEN 1D
LQFGNEKVSLKLE
NEKVSLKLEEGIQ
ASSPSGKMGGEEK
KAEKDSKP IKVTL
NLELEEKGKAQHP
QRELVLKQKMVIL
EDAG I EKDAVTQE
FIFNSCKILMVIG
EQGVLPKCLAYVD
PVNEHGKLNVKVF
CTTCYCKKCCFHC
QVCFTTKALGISY
QDSPPSKASPAQD
GQMPSDKT IGGGD

150




551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598

P68363
P0O7437
P0O7437
P0O7437
P0O7437
QOUHD2
Q15560
P10827
P10827
A2ASS6
A2ASS6
A2ASS6
A2ASS6
A2ASS6
P53322
P53322
P53322
P53322
015417
015417
P58771
P29144
P29144
Q13077
Q13077
Q13077
Q9Y4K3
QOH8WS5
QOH8WS5
Q08960
Q08960
Q08960
Q07307
QONPDS
QOUHP3
QOUHP3
QOUHP3
Q93009
Q93009
Q07963
Q07963
Q07963
Q07963
Q07963
Q07963
Q07963
094888
094888

124
252
336
350
392
65
17
36
147
259
321
486
491
514
273
315
318
473
609
610
149
18
351
56
76
246
180
294
314
98
120
151
60
141
236
250
254
148
327
20
76
140
166
168
262
333
133
309

VLDRIRKLADQCT
LNADLRKLAVNMV
MLNVQNKNSSYFV
WIPNNVKTAVCDI
TAMFRRKAFLHWY
LKKLNHKN IVKLF
I ARRLDKMVTKKS
NGQCSLKTSMSGY
NRERRRKEEMIRS
PPRIPPKPKSRSP
SPIRSVKSPLLIR
VAADKAKEQELKS
AKEQELKSRTREV
SHEQIRKETEKAF
YAFGLSKNLEDSW
QVWQAVKDVKTWA
QAVKDVKTWASAV
DKPRY IKGLSISL
RPGGCGKKSPFGG
PGGCGKKSPFGGL
1QE I1QLKEAKHIA
FHGLLPKKETGAA
INEAVWKHN I 1YV
EDQICPKCRGEDL
RLRTQEKAHPEVA
QQTLAQKDQALGK
INIHILKDCPRRQ
I EEHRDKLLKQLE
NSLQLQKAQLEQL
GGCCSSKGGKKGG
GGCCSSKKN IGDN
FTEVFRKPTKKRS
ELPFMKKDPRAPP
NKPAFLKNARQWT
ALLVGTKRKYVDP
RAVE I LKDAFKSN
ILKDAFKSNDSQQ
NYRDDEKSFSRRI
PKLFRGKMVSY 1Q
FLTELPKLAKCEY
DILNGRKWRTLEF
NHSYVAKVVMRPE
DPSDAFKCKNELN
SDAFKCKNELNNI
NWSNTRKEAHMEW
I AKEFQKEN IVVH
NGGAIDKKLTTLA
FDSTQTKQDSRSD
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599
600
601
602
603
604
605
606

Q96788
Q96788
P28274
P28274
Q96JH7
P98155
P98155
Q709C8

187
500
16
103
243
392
435
68

DV 1 YHVKYDDYPE
EQSCDQKLTNTNR
VISGIGKGVLASS
VIAKERKGDYLGK
ALRENLKQHFQQH
FEL IDRKTCGDID
LATGVCKAVGKEP
IDKLTLK I PWKNL
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