n pathogens MDPI
Table S1. Information on the 61 identified B-cell epitopes.
Protein  Start End Peptide Length Emini Kolaskar Selected for .
Downstream Analysis
Envelope 5 11 VSEETGT 7 2.26 0.97
Envelope 63 70 KNLNSSRV 8 3.471 1.002 Yes
Membrane 1 10 MADSNGTITV 10 0.56 0.977
Membrane 109 115 MWSEFNPE 7 1.405 0.93
Membrane 161 171 IKDLPKEITVA 11 0.934 1.05
Membrane 173 176 SRTL 4 1.504 1.011 Yes
Membrane 181 196 LGASQRVAGDSGFAAY 16 0.361 1.034
Membrane 204 215 YKLNTDHSSSSD 12 7.078 0.993
Spike 19 43 TTRTQLPPAYTNSFTRGVYYPDKVF 25 6.424 1.028 Yes
Spike 70 87 VSGTNGTKRFDNPVLPFN 18 1.184 0.994
Spike 90 99 VYFASTEKSN 10 1.573 1.019 Yes
Spike 109 113 TLDSK 5 1.724 0.993
Spike 146 154 HKNNKSWME 9 4.547 0.9
Spike 158 166 RVYSSANNC 9 0.766 1.052
Spike 180 187 EGKQGNFK 8 2.738 0.918
Spike 206 209 KHTP 4 2.463 1.002 Yes
Spike 217 222 PQGFSA 6 0.809 1.02
Spike 248 264 YLTPGDSSSGWTAGAAA 17 0.43 0.998
Spike 280 288 NENGTITDA 9 1.46 0.909
Spike 293 301 LDPLSETKC 9 0.844 1.06
Spike 311 315 GIYQT 5 0.879 1.022
Spike 317 327 NFRVQPTESIV 11 0.817 1.046
Spike 380 387 YGVSPTKL 8 0.95 1.073
Spike 405 430 DEVRQIAPGQTGKIADYNYKLPDDET 26 5.81 1.001 Yes
Spike 438 448 SNNLDSKVGGN 11 1.294 0.957
Spike 461 485 LKPFERDISTEIYQAGSTPCNGVEG 25 0.803 1.011
Spike 494 507 SYGFQPTNGVGYQP 14 1.553 1.02 Yes
Spike 522 534 ATVCGPKKSTNLV 13 0.38 1.069
Spike 545 559 GLTGTGVLTESNKKF 15 0.7 0.988
Spike 564 582 QFGRDIADTTDAVRDPQTL 19 2.476 0.995
Spike 590 593 CSFG 4 0.25 1.097
Spike 595 607 VSVITPGTNTSNQ 13 0.803 1.013
Spike 615 620 VNCTEV 6 0.309 1.119
Spike 622 644 VAIHADQLTPTWRVYSTGSNVFQ 23 0.414 1.051
Spike 655 667 HVNNSYECDIPIG 13 0.359 1.045
Spike 671 688 CASYQTQTNSPRRARSVA 18 3.531 1.027 Yes
Spike 699 715 LGAENSVAYSNNSIAIP 17 0.312 1.026
Spike 731 736 MTKTSV 6 1.067 0.995
Spike 745 749 DSTEC 5 0.97 1.01
Spike 771 782 AVEQDKNTQEVF 12 2.342 1.011 Yes
Spike 787 799 QIYKTPPIKDFGG 13 1.465 1.006 Yes
Spike 805 816 ILPDPSKPSKRS 12 4.69 1.019 Yes
Spike 833 836 FIKQ 4 0.853 1.047
Spike 839 844 DCLGDI 6 0.223 1.07
Spike 882 891 ITSGWTFGAG 10 0.187 0.965
Spike 928 946 NSAIGKIQDSLSSTASALG 19 0.311 1.016
Spike 950 958 DVVNQNAQA 9 0.974 1.038
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Table S2. Information on all identified T-cell epitopes.

Protein Start Length Epi AA HLA_Count HLA_Score HLA_Types Comments
HLA-A*02:06HLA-B*35:03, HLA-B*15:02, HLA-B*46:01, HLA-B*35:01, HLA-
Envelope 4 9 FVSEETGTL 13 0.771 B*39:01HLA-C*07:02, HLA-C*15:02, HLA-C*03:04, HLA-C*04:01, HLA-
C*03:03,HLA-C*06:02,HLA-C*12:03
Envelope 5 9 VSEETGTLI 1 0.034 HLA-C*15:02
Envelope 6 9 SEETGTLIV 2 0.119 HLA-B*40:01, HLA-B*40:02
Envelope 10 9 GTLIVNSVL 1 0.034 HLA-C*15:02
Envelope 11 9 TLIVNSVLL 2 0.208 HLA-A*02:07, HLA-A*02:01
_A*)4- _A%®VA- _R*44- _R*1&. _R*1&. _
Envelope 1 9 LIVNSVLLE 6 0.399 HLA-A*24:02, HLA-A*26:01HLA i:;g.'(())ll,HLA B*15:02,HLA-B*15:01, HLA
HLA-A*02:07, HLA-A*02:06, HLA-A*02:01HLA-C*15:02, HLA-C*03:03, HLA-
Envelope 13 9 IVNSVLLFL 7 0.484 C*03:04 HLA-C*12:03
Envelope 15 9 NSVLLFLAF 3 0.166 HLA-B*46:01, HLA-B*15:02, HLA-B*35:01
Envelope 16 9 SVLLFLAFV 4 0.295 HLA-A*02:03,HLA-A*02:07, HLA-A*02:06,HLA-A*02:01
Envelope 17 9  VLLFLAFVV 3 0.260 HLA-A*02:07, HLA-A*02:06,HLA-A*02:01
Envelope 18 9 LLFLAFVVF 3 0.097 HLA-A*32:01HLA-B*15:01, HLA-B*15:02
Envelope 20 9 FLAFVVFLL 4 0.295 HLA-A*02:03,HLA-A*02:07, HLA-A*02:06,HLA-A*02:01
Envelope 21 9 LAFVVFLLV 3 0.106 HLA-B*51:01, HLA-B*54:01HLA-C*12:03
HLA-A*02:07, HLA-A*02:06HLA-B*46:01, HLA-B*35:03HLA-C*03:04, HLA-
Envelope 23 9 FVVFLLVTL 7 0.440 C*03:03, HLA-C*12:03
Envelope 25 9 VFLLVTLAI 2 0.198 HLA-A*24:02HLA-C*14:02
Envelope 26 9 FLLVTLAIL 5 0.366 HLA-A*02:03,HLA-A*02:07, HLA-A*02:06,HLA-A*02:01HLA-C*03:03
HLA-A*02:06, HLA-A*32:01HLA-B*46:01, HLA-B*58:01, HLA-B*57:01HLA-
Envelope 29 9 VILAILTAL ? 0460 C*15:02, HLA-C*03:03, HLA-C*03:04, HLA-C*12:03
HLA-B*46:01, HLA-B*51:01, HLA-B*58:01, HLA-B*35:03HLA-C*15:02, HLA-
Envelope 31 9 LAILTALRL 8 0.452 C*03:03, HLA-C*03:04 HLA-C*12:03
_A*0)1- _R*A4- _R*1E. _R*1E. _R*1RE. _
Envelope 34 9  LTALRLCAY 6 0.269 HLA-A*01:01HLA-B*46:01, HLA ](31*1152..(())@,HLA B*15:01, HLA-B*35:01HLA
Envelope 38 9 RLCAYCCNI 5 0.308 HLA-A*32:01, HLA-A*02:03,HLA-A*02:07, HLA-A*02:06,HLA-A*02:01
Envelope 41 9 AYCCNIVNV 1 0.156 HLA-A*24:02
Envelope 45 9 NIVNVSLVK 1 0.211 HLA-A*11:01
Envelope 48 9 NVSLVKPSF 2 0.064 HLA-B*35:01, HLA-B*15:02
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HLA-B*58:01, HLA-B*57:01HLA-C*12:03
HLA-A*02:03,HLA-A*02:07, HLA-A*02:06,HLA-A*02:01
HLA-A*32:01HLA-B*46:01, HLA-B*15:02, HLA-B*15:01, HLA-B*35:01HLA-
C*12:03
HLA-A*30:01
HLA-A*02:03,HLA-A*32:01HLA-C*07:02, HLA-C*15:02, HLA-C*03:04, HLA-
C*04:01, HLA-C*14:02, HLA-C*03:03, HLA-C*06:02, HLA-C*12:03
HLA-A*30:01
HLA-A*30:01,HLA-A*03:01
HLA-A*30:01HLA-C*15:02
HLA-A*11:01
HLA-A*11:01

HLA-A*32:01, HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01

HLA-A*32:01HLA-B*15:02
HLA-A*02:07,HLA-A*02:01
HLA-A*02:06, HLA-A*02:01
HLA-A*24:02,HLA-A*32:01HLA-B*58:01, HLA-B*57:01
HLA-A*02:07,HLA-A*02:01
HLA-C*14:02
HLA-A*32:01HLA-B*58:01, HLA-B*57:01
HLA-B*35:01
HLA-A*32:01HLA-B*15:01, HLA-B*35:03, HLA-B*58:01, HLA-B*15:02, HLA-
B*46:01, HLA-B*35:01, HLA-B*51:01, HLA-B*57:01HLA-C*07:02, HLA-
C*03:04, HLA-C*04:01, HLA-C*14:02, HLA-C*03:03, HLA-C*06:02, HLA-
C*12:03

HLA-A*24:02HLA-C*07:02, HLA-C*14:02, HLA-C*06:02, HLA-C*04:01

HLA-A*01:01, HLA-A*32:01HLA-B*15:01, HLA-B*58:01, HLA-B*15:02, HLA-
B*46:01,HLA-B*35:01, HLA-B*57:01HLA-C*07:02, HLA-C*03:03, HLA-
C*06:02, HLA-C*12:03
HLA-A*30:01
HLA-B*39:01HLA-C*07:02, HLA-C*06:02
HLA-A*30:01
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HLA-B*39:01HLA-C*07:02, HLA-C*14:02, HLA-C*06:02
HLA-A*24:02, HLA-A*32:01
HLA-A*32:01HLA-B*15:01
HLA-A*24:02HLA-C*07:02, HLA-C*14:02
HLA-A*24:02,HLA-A*32:01HLA-B*58:01, HLA-B*57:01
HLA-A*24:02, HLA-A*32:01HLA-B*58:01, HLA-B*57:01
HLA-A*02:07,HLA-A*02:06, HLA-A*02:01

HLA-A*24:02HLA-C*07:02, HLA-C*14:02

HLA-A*02:03,HLA-A*02:07, HLA-A*02:06,HLA-A*02:01

HLA-A*02:07
HLA-A*24:02HLA-C*14:02
HLA-B*35:01, HLA-B*51:01, HLA-B*54:01, HLA-B*35:03
HLA-A*02:06
HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01
HLA-A*02:06HLA-B*51:01, HLA-B*54:01HLA-C*03:04, HLA-C*03:03,HLA-
C*12:03
HLA-A*32:01, HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01HLA-
B*51:01HLA-C*15:02, HLA-C*03:04

HLA-A*32:01HLA-B*58:01, HLA-B*57:01

HLA-C*15:02, HLA-C*03:03, HLA-C*06:02, HLA-C*12:03
HLA-C*07:02
HLA-A*32:01HLA-C*15:02

HLA-B*46:01, HLA-B*15:02, HLA-B*35:01HLA-C*15:02, HLA-C*03:03,HLA-
C*03:04, HLA-C*12:03

HLA-A*02:06HLA-B*58:01, HLA-B*51:01, HLA-B*54:01HLA-C*15:02, HLA-
C*03:03,HLA-C*12:03

HLA-A*02:06, HLA-A*02:01HLA-B*46:01, HLA-B*58:01, HLA-B*35:03, HLA-

B*35:01HLA-C*15:02, HLA-C*03:03, HLA-C*03:04, HLA-C*12:03
HLA-A*02:03,HLA-A*02:07,HLA-A*02:01HLA-B*46:01, HLA-B*15:01, HLA-
B*15:02
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HLA-A*32:01HLA-B*58:01, HLA-B*57:01

HLA-A*01:01HLA-B*35:01, HLA-B*15:02

HLA-A*32:01, HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01
HLA-A*02:07,HLA-A*02:06, HLA-A*02:01
HLA-A*32:01HLA-B*46:01, HLA-B*15:01, HLA-B*15:02
HLA-A*11:01
HLA-A*24:02HLA-C*07:02, HLA-C*14:02, HLA-C*06:02
HLA-A*24:02HLA-B*46:01, HLA-B*15:02, HLA-B*15:01, HLA-B*35:01HLA-
C*07:02, HLA-C*14:02, HLA-C*04:01
HLA-A*02:03,HLA-A*02:06, HLA-A*02:01HLA-B*54:01
HLA-A*30:01
HLA-A*02:03,HLA-A*30:01, HLA-A*32:01HLA-B*15:01, HLA-B*15:02, HLA-
B*07:02HLA-C*07:02, HLA-C*03:04, HLA-C*04:01, HLA-C*14:02, HLA-
C*03:03, HLA-C*06:02, HLA-C*12:03
HLA-A*24:02HLA-C*14:02
HLA-C*07:02, HLA-C*06:02
HLA-A*30:01
HLA-A*30:01
HLA-A*02:01
HLA-B*58:01, HLA-B*51:01HLA-C*15:02, HLA-C*03:04, HLA-C*12:03
HLA-A*24:02HLA-C*07:02, HLA-C*14:02, HLA-C*06:02, HLA-C*04:01
HLA-C*07:02, HLA-C*04:01
HLA-B*39:01
HLA-B*54:01
HLA-C*03:04
HLA-C*15:02
HLA-B*39:01HLA-C*07:02, HLA-C*06:02
HLA-B*51:01, HLA-B*(07:02
HLA-B*40:02
HLA-B*44:03, HLA-B*40:01, HLA-B*40:02
HLA-A*11:01
HLA-A*11:01
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Membrane 144 9 ILRGHLRIA 2 0.089 HLA-A*02:03,HLA-A*30:01
Membrane 148 9 HLRIAGHHL 4 0.161 HLA-A*30:01HLA-B*15:01, HLA-B*15:02, HLA-B*07:02
Membrane 150 9 RIAGHHLGR 2 0.241 HLA-A*11:01, HLA-A*03:01
Membrane 164 9  LPKEITVAT 4 0.092 HLA-B*35:01, HLA-B*07:02, HLA-B*54:01 HLA-B*35:03
Membrane 168 o TVATSRIL ) 033y  HLAB460LHLA-B 57;01HLA-CC315£9§::}HLA-C 03:03,HLA-C*03:04, HLA-
HLA-A*01:01HLA-B*15:01, HLA-B*58:01 HLA-B*15:02, HLA-B*46:01 HLA-
Membrane 170 9  VATSRILSY 10 0.639 B*35:01HLA-C*07:02, HLA-C*03:03 HLA-C*06:02, HLA-C*12:03
HLA-A*11:01 HLA-A*01:01 HLA-A*30:01HLA-B*58:01 HLA-B*15:01 HLA-
M 171 ATSRTLSYY 47 ' ' ' '
embrane ? SRTLS 8 0473 B*15:02, HLA-B*57:01HLA-C*12:03
Membrane 172 9  TSRTLSYYK 3 0.296 HLA-A*11:01, HLA-A*30:01 HLA-A*03:01
Membrane 173 9  SRTLSYYKL 3 0.259 HLA-B*39:01HLA-C*07:02, HLA-C*06:02
Membrane 174 9  RTLSYYKLG 1 0.054 HLA-A*30:01
Membrane 179 9  YKLGASQRV 1 0.089 HLA-C*06:02
Membrane 188 9 AGDSYGFAA 3 0.122 HLA-A*01:01HLA-B*35:01HLA-C*04:01
HLA-B*46:01 HLA-B*15:02, HLA-B*15:01 HLA-B*35:01HLA-C*07:02, HLA-
Membrane 191 9 SGFAAYSRY 7 0.475 C*06:02, HLA-C*12:03
Membrane 193 o FAAYSRYRI ) 039 HLA-BSLOIHLA-C 15:02,HLA-CC 9132;9513,HLA-C 03:03,HLA-C*06:02, HLA-
_R*AA _R*R. _R*1E. _C*07- _C*Né- B
Membrane 196 60 YSRYRICNY ; ouyy  HLAB6:0LHLA-B*1501HLA 1(3: *115;.'(())23HLA C*07:02, HLA-C*06:02, HLA
Membrane 198 9  RYRIGNYKL 5 0.464 HLA-A*24:02, HLA-A*30:01HLA-C*07:02, HLA-C*14:02, HLA-C*04:01
Membrane 209 9  DHSSSSDNI 1 0.018 HLA-B*39:01
Membrane 211 9  SSSSDNIAL 3 0.205 HLA-C*15:02, HLA-C*03:03, HLA-C*03:04
_C*07- _C*1&- _C*OR- _C*0- _C*0é- _
Membrane 21 o SSSONIALL ) ougs  HLA-C'07:02 HLA-C*15:02 HLA (é*(ii.%é,HLA C*03:03, HLA-C*06:02, HLA
Membrane 213 9  SSDNIALLV 3 0.087 HLA-A*01:01HLA-C*15:02, HLA-C*12:03
, HLA-A*02:07, HLA-A*02:06, HLA-A*02:01HLA-B*46:01HLA-C*03:04, HLA-
Spike 2 9  FVFLVLLPL 7 0.552 0303, HLA-C 1203
Spike 8 9  LPLVSSQCV 5 0.148 HLA-B*35:03, HLA-B*54:01 HLA-B*07:02, HLA-B*35:01 HLA-B*51:01
Spike 10 9  LVSSQCVNL 2 0.171 HLA-C*03:04, HLA-C*03:03
Spike 19 9  TTRTQLPPA 1 0.054 HLA-A*30:01
Spike 20 9  TRTQLPPAY 2 0.241 HLA-C*07:02, HLA-C*06:02
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0.054
0.178

0.329
0.035
0.569

0.097
0.152
0.052
0.296
0.054
0.169
0.171
0.253
0.169

0.651

0.060
0.120

0.218
0.156
0.030
0.047
0.228
0.018
0.241

0.054
0.422
0.030

HLA-A*30:01
HLA-B*35:01, HLA-B*51:01, HLA-B*35:03, HLA-B*07:02HLA-C*04:01
HLA-A*02:03,HLA-A*02:06HLA-C*15:02, HLA-C*06:02, HLA-C*03:04, HLA-
C*12:03
HLA-B*15:02
HLA-A*11:01, HLA-A*01:01HLA-B*35:01, HLA-B*15:02HLA-C*07:02, HLA-
C*06:02, HLA-C*12:03
HLA-A*32:01HLA-B*15:01, HLA-B*15:02
HLA-C*07:02
HLA-B*54:01, HLA-B*07:02
HLA-A*11:01,HLA-A*30:01, HLA-A*03:01
HLA-A*30:01
HLA-B*39:01HLA-C*07:02
HLA-C*03:04, HLA-C*03:03
HLA-A*24:02,HLA-A*32:01HLA-B*15:01, HLA-B*15:02
HLA-B*39:01HLA-C*07:02
HLA-A*24:02,HLA-A*26:01, HLA-A*32:01HLA-B*35:01, HLA-B*15:01, HLA-
B*15:02HLA-C*07:02, HLA-C*03:04, HLA-C*03:03, HLA-C*12:03
HLA-C*04:01
HLA-A*02:03,HLA-A*02:07
HLA-B*35:03, HLA-B*58:01, HLA-B*54:01, HLA-B*07:02, HLA-B*35:01, HLA-
B*51:01, HLA-B*57:01
HLA-A*24:02

HLA-B*54:01
HLA-A*32:01HLA-C*15:02
HLA-A*02:06, HLA-A*02:01HLA-C*15:02, HLA-C*12:03
HLA-B*39:01
HLA-A*11:01, HLA-A*03:01

HLA-A*30:01
HLA-A*24:02,HLA-A*32:01HLA-C*07:02, HLA-C*14:02, HLA-C*04:01
HLA-B*54:01
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155
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RVYSSANNC

YSSANNCTF

SANNCTFEY
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N
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0.187
0.274

0.296
0.280
0.034
0.158
0.184
0.314
0.054
0.206

0.153

0.063
0.013
0.198

0.808
0.086
0.296

0.439

0.241

0.211
0.156
0.173
0.019
0.054

0.584

0.690

HLA-B*46:01, HLA-B*15:01, HLA-B*15:02
HLA-B*35:03, HLA-B*15:02, HLA-B*54:01, HLA-B*07:02, HLA-B*35:01, HLA-
B*51:01HLA-C*03:03,HLA-C*12:03
HLA-A*11:01,HLA-A*30:01, HLA-A*03:01
HLA-B*51:01HLA-C*15:02, HLA-C*03:03, HLA-C*03:04, HLA-C*12:03
HLA-C*15:02
HLA-A*30:01HLA-B*58:01, HLA-B*57:01HLA-C*15:02
HLA-A*32:01HLA-C*03:04, HLA-C*03:03
HLA-A*02:07HLA-B*39:01HLA-C*07:02, HLA-C*04:01
HLA-A*30:01
HLA-A*02:03HLA-C*03:04, HLA-C*03:03

HLA-C*15:02,HLA-C*03:04, HLA-C*12:03

HLA-A*26:01HLA-B*15:02
HLA-A*32:01
HLA-A*24:02HLA-C*14:02
HLA-A*02:06,HLA-A*02:01HLA-B*40:01,HLA-B*15:01, HLA-B*15:02, HLA-
B*39:01HLA-C*07:02, HLA-C*03:04, HLA-C*03:03, HLA-C*06:02, HLA-C*12:03
HLA-A*02:06HLA-C*15:02

HLA-A*11:01,HLA-A*30:01, HLA-A*03:01

HLA-A*24:02HLA-C*07:02,HLA-C*14:02, HLA-C*06:02

HLA-C*07:02, HLA-C*06:02

HLA-A*11:01
HLA-A*24:02
HLA-B*35:01, HLA-B*15:01, HLA-B*15:02HLA-C*04:01
HLA-B*40:02
HLA-A*30:01
HLA-B*15:01, HLA-B*58:01, HLA-B*15:02, HLA-B*35:01, HLA-B*57:01HLA-
C*07:02, HLA-C*03:04, HLA-C*04:01, HLA-C*03:03, HLA-C*12:03
HLA-A*11:01, HLA-A*01:01HLA-B*15:01, HLA-B*58:01, HLA-B*15:02, HLA-
B*46:01, HLA-B*35:01HLA-C*07:02, HLA-C*12:03
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240
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TFEYVSQPF
FEYVSQPFL
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VSQPFLMDL

FKNLREFVF
KNLREFVEK
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VEKNIDGYF
KNIDGYEFKI
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KIYSKHTPI

YSKHTPINL

SKHTPINLV
TPINLVRDL
LVRDLPQGF
DLPQGFSAL
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QGFSALEPL
SALEPLVDL
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LPIGINITR
ITRFQTLLA
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0.438
0.179
0.439

0.386

0.152
0.266
0.089
0.019

0.627

0.409
0.013
0.098

0.408

0.567

0.089
0.089
0.187
0.028
0.030
0.100
0.235
0.119
0.059
0.054
0.318
0.126

0.525

0.565

HLA-A*24:02HLA-B*35:01HLA-C*07:02, HLA-C*14:02, HLA-C*04:01
HLA-B*40:01, HLA-B*40:02HLA-C*04:01
HLA-A*24:02HLA-C*07:02,HLA-C*14:02, HLA-C*06:02
HLA-B*57:01HLA-C*07:02, HLA-C*03:04, HLA-C*15:02, HLA-C*03:03,HLA-
C*12:03
HLA-C*07:02
HLA-A*11:01,HLA-A*30:01
HLA-C*06:02
HLA-B*40:02
HLA-A*26:01HLA-B*46:01, HLA-B*15:02, HLA-B*15:01, HLA-B*35:01HLA-
C*07:02, HLA-C*03:04, HLA-C*14:02, HLA-C*03:03, HLA-C*12:03
HLA-A*24:02HLA-C*07:02,HLA-C*14:02, HLA-C*04:01
HLA-A*32:01
HLA-A*01:01HLA-B*35:01, HLA-B*15:02
HLA-A*02:01,HLA-A*02:07,HLA-A*30:01, HLA-A*32:01HLA-C*15:02, HLA-
C*03:04
HLA-B*46:01HLA-C*07:02, HLA-C*15:02, HLA-C*03:04, HLA-C*03:03,HLA-
C*06:02, HLA-C*12:03
HLA-C*06:02
HLA-B*51:01, HLA-B*35:03, HLA-B*07:02
HLA-B*46:01, HLA-B*15:01, HLA-B*15:02
HLA-A*26:01
HLA-B*54:01
HLA-C*03:04
HLA-B*35:03HLA-C*15:02, HLA-C*03:03, HLA-C*03:04, HLA-C*12:03
HLA-B*40:01, HLA-B*40:02
HLA-B*35:01, HLA-B*54:01
HLA-A*30:01
HLA-B*39:01HLA-C*07:02, HLA-C*06:02, HLA-C*04:01
HLA-A*32:01HLA-B*35:01, HLA-B*15:01, HLA-B*15:02
HLA-A*02:03,HLA-A*02:07, HLA-A*02:01HLA-B*07:02HLA-C*03:04, HLA-
C*03:03, HLA-C*06:02
HLA-A*01:01, HLA-A*26:01HLA-B*58:01, HLA-B*35:01, HLA-B*15:01, HLA-
B*15:02HLA-C*07:02, HLA-C*03:03, HLA-C*06:02, HLA-C*12:03
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ITDAVDCAL
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ALDPLSETK
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TLKSFTVEK
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0.161

0.344

0.567

0.152
0.362
0.350

0.996

0.241
0.029

0.318

0.283
0.241
0.211
0.063
0.296
0.116
0.175
0.241
0.350
0.259
0.034
0.040
0.084
0.054
0.320
0.030
0.085
0.059

HLA-A*02:06HLA-B*51:01HLA-C*15:02, HLA-C*12:03

HLA-A*11:01HLA-B*35:01, HLA-B*15:01, HLA-B*15:02HLA-C*12:03

HLA-B*46:01HLA-C*07:02, HLA-C*15:02, HLA-C*03:04, HLA-C*03:03,HLA-
C*06:02, HLA-C*12:03
HLA-C*07:02
HLA-B*46:01HLA-C*07:02, HLA-C*06:02, HLA-C*12:03
HLA-A*24:02HLA-C*07:02, HLA-C*14:02
HLA-A*32:01, HLA-A*24:02, HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-
A*02:01HLA-C*07:02,HLA-C*03:04, HLA-C*04:01, HLA-C*14:02,HLA-
C*03:03, HLA-C*06:02, HLA-C*12:03
HLA-A*11:01,HLA-A*03:01
HLA-B*35:01
HLA-A*01:01HLA-C*15:02, HLA-C*03:04, HLA-C*04:01, HLA-C*03:03,HLA-
C*12:03
HLA-A*02:06HLA-C*03:04, HLA-C*03:03, HLA-C*04:01
HLA-A*11:01,HLA-A*03:01
HLA-A*11:01
HLA-A*26:01HLA-B*15:02
HLA-A*11:01, HLA-A*30:01,HLA-A*03:01
HLA-A*32:01HLA-B*58:01, HLA-B*57:01HLA-C*15:02
HLA-A*32:01HLA-B*46:01, HLA-B*15:01, HLA-B*57:01
HLA-A*11:01,HLA-A*03:01
HLA-A*24:02HLA-C*07:02, HLA-C*14:02
HLA-B*39:01HLA-C*07:02, HLA-C*06:02
HLA-C*15:02
HLA-B*35:01, HLA-B*35:03
HLA-A*26:01HLA-B*51:01
HLA-A*30:01
HLA-B*39:01HLA-C*07:02, HLA-C*14:02, HLA-C*06:02, HLA-C*12:03
HLA-B*54:01
HLA-B*15:01, HLA-B*15:02
HLA-B*35:01, HLA-B*54:01
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Spike 339 9  GEVENATRF 3 0.145 HLA-B*44:03,HLA-B*40:01, HLA-B*40:02
Spike 340 9  EVFNATRFA 2 0.058 HLA-A*26:01HLA-B*54:01
Spike 342 9  FNATRFASV 1 0.052 HLA-A*02:06
Spike 343 9  NATRFASVY 4 0.185 HLA-B*46:01 HLA-B*15:02, HLA-B*35:01HLA-C*12:03
Spike 344 9  ATRFASVYA 1 0.054 HLA-A*30:01
Spike 345 9 TRFASVYAW 4 0.271 HLA-A*32:01HLA-B*39:01HLA-C*07:02, HLA-C*06:02
Spike 348 9 ASWQWNR 2 0.266 HLA-A*11:01, HLA-A*30:01 RBD
Spike 349 9 SVYAIZV NRK 2 0.241 HLA-A*11:01, HLA-A*03:01 RBD
Spike 350 9 WAV‘;NRKR 3 0.350 HLA-A*24:02HLA-C*07:02, HLA-C*14:02 RBD
Spike 354 9  NRKRISNCV 1 0.089 HLA-C*06:02 RBD
Spike 355 9  RKRISNCVA 1 0.054 HLA-A*30:01 RBD
Spike 357 9 RISNCVADY 4 0.127 HLA-A*03:01, HLA-A*32:01HLA-B*15:01, HLA-B*15:02 RBD
_ HLA-A*11:01 HLA-A*01:01 HLA-A*26:01HLA-B*35:01 HLA-B*15:01 HLA-
Spike 361 9 CVADYSVLY ? 0.647 B*15:02HLA-C*07:02, HLA-C*06:02, HLA-C*12:03 RBD
HLA-A*32:01HLA-B*35:01, HLA-B*15:01, HLA-B*15:02HLA-C*03:04 HLA-
Spike 366 9  SVLYNSASF 6 0.297 320 350 o 053%3 50 C03:0 RBD
_ HLA-A*24:02HLA-B*46:01, HLA-B*15:02, HLA-B*15:01, HLA-B*35:01HLA-
Spike 369 9  YNSASFSTF 8 0.602 C03.04 I A-C*03:03, HI A-C*0L01 RBD
Spike 370 9  NSASFSTFK 3 0.296 HLA-A*11:01, HLA-A*30:01 HLA-A*03:01 RBD
, HLA-A*11:01, HLA-A*01:01HLA-B*46:01 HLA-B*15:02, HLA-B*15:01 HLA-
Spike 372 9  ASFSTFKCY 7 0.480 B HL AT 103 RBD
Spike 374 9  FSTFKCYGV 3 0.105 HLA-A*02:06HLA-C*15:02, HLA-C*12:03 RBD
Spike 378 9  KCYGVSPTK 1 0.054 HLA-A*30:01 RBD
Spike 379 9  CYGVSPTKL 3 0.350 HLA-A*24:02HLA-C*07:02, HLA-C*14:02 RBD
, HLA-A*26:01HLA-B*58:01 HLA-B*46:01 HLA-B*15:01 HLA-B*15:02HLA-
Spike 392 9  FINVYADSE ? 0.615 C*07:02, HLA-C*03:04, HLA-C*03:03, HLA-C*12:03 RBD
_A*D- _A%*20. _R*E1- _C*1&- _C*NR- _
Spike 204 9 NVYADSEVI ] 0oys  HLA-A%02:06 HLA-A*32:01HLA 1(3:*5112.'(())2HLA C'15:02 HLA-C'03:04 HLA- o
Spike 399 9  SFVIRGDEV 1 0.042 HLA-C*14:02 RBD
Spike 402 9  IRGDEVRQI 2 0.241 HLA-C*07:02, HLA-C*06:02 RBD
Spike 409 9  QIAPGQTGK 2 0.241 HLA-A*11:01, HLA-A*03:01 RBD
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0.056
0.022
0.049

0.518

0.137
0.098

0.171

0.088

0.439
0.301
0.296
0.241
0.211
0.052
0.179
0.029

0.064

0.064
0.409
0.030
0.324
0.187
0.264
0.350

0.593
0.156
0.413
0.211

HLA-B*51:01
HLA-B*07:02
HLA-B*15:01
HLA-A*02:01, HLA-A*02:07, HLA-A*02:06, HLA-A*32:01HLA-C*07:02, HLA-
C*15:02, HLA-C*04:01
HLA-A*02:07, HLA-A*02:06
HLA-B*51:01, HLA-B*54:01, HLA-B*35:03

HLA-C*03:04, HLA-C*03:03

HLA-A*30:01HLA-C*15:02

HLA-A*24:02HLA-C*07:02,HLA-C*14:02, HLA-C*06:02
HLA-B*39:01HLA-C*07:02, HLA-C*14:02, HLA-C*06:02
HLA-A*11:01,HLA-A*30:01, HLA-A*03:01
HLA-C*07:02, HLA-C*06:02
HLA-A*11:01
HLA-B*54:01, HLA-B*07:02
HLA-B*40:01, HLA-B*40:02HLA-C*04:01
HLA-B*35:01

HLA-B*35:01, HLA-B*15:02

HLA-B*35:01, HLA-B*15:02
HLA-A*24:02HLA-C*07:02, HLA-C*14:02, HLA-C*04:01
HLA-B*54:01
HLA-B*51:01HLA-C*03:04, HLA-C*06:02, HLA-C*04:01, HLA-C*12:03
HLA-B*46:01, HLA-B*15:01, HLA-B*15:02
HLA-B*51:01HLA-C*03:04, HLA-C*06:02, HLA-C*12:03
HLA-A*24:02HLA-C*07:02, HLA-C*14:02
HLA-A*02:07HLA-B*39:01HLA-C*07:02, HLA-C*03:04, HLA-C*04:01, HLA-
C*03:03,HLA-C*06:02, HLA-C*12:03
HLA-A*24:02
HLA-A*02:07,HLA-A*02:06, HLA-A*32:01HLA-B*58:01HLA-C*15:02, HLA-
C*03:03, HLA-C*03:04
HLA-A*11:01

RBD
RBD
RBD

RBD

RBD
RBD

RBD

RBD

RBD
RBD
RBD
RBD
RBD
RBD
RBD
RBD

RBD

RBD
RBD
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RBD
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RBD
RBD



Pathogens 2021, 10, 737

14 of 23

Spike
Spike
Spike
Spike

Spike

Spike

Spike
Spike
Spike
Spike
Spike
Spike
Spike
Spike
Spike

Spike
Spike

Spike
Spike
Spike

Spike
Spike
Spike
Spike
Spike
Spike
Spike

512
515
526
529

533

535

550
554
560
568
576
582
584
587
590

603

604

612
624
625

628
630

634

635
642
643
644

O O O O O

O O O O O O O O O O O O

O© O O O VW VWO VW O O

VLSFELLHA
FELLHAPAT
GPKKSTNLV
KSTNLVKNK
LVKNKCVN
F
KNKCVNEN
F
GVLTESNKK
ESNKKFLPF
LPFQQFGRD
DIADTTDAV
VRDPQTLEI
LEILDITPC
ILDITPCSF
ITPCSFGGV
CSFGGVSVI
NTSNQVAV
L

TSNQVAVLY

YODVNCTE
A%
IHADQLTPT
HADQLTPT
W
QLTPTWRVY
TPTWRVYST

RVYSTGSNV

VYSTGSNVF
VFQTRAGCL
FQTRAGCLI
QTRAGCLIG

N W= =N

—_

W G N O, BRFPRRFP WN

— W NDW o N W

0.158
0.019
0.022
0.296

0.085

0.013

0.241
0.092
0.030
0.028
0.318
0.019
0.229
0.137
0.268

0.190

0.501

0.409
0.018
0.158

0.113
0.052

0.415

0.350
0.102
0.169
0.054

HLA-A*02:03,HLA-A*02:01 RBD
HLA-B*40:02
HLA-B*07:02
HLA-A*11:01,HLA-A*30:01, HLA-A*03:01

HLA-B*15:01, HLA-B*15:02

HLA-A*32:01

HLA-A*11:01,HLA-A*03:01
HLA-A*26:01HLA-B*35:01, HLA-B*15:02
HLA-B*54:01
HLA-A*26:01
HLA-B*39:01HLA-C*07:02, HLA-C*06:02, HLA-C*04:01
HLA-B*40:02
HLA-A*01:01HLA-B*35:01, HLA-B*15:02HLA-C*03:03, HLA-C*04:01
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HLA-A*11:01, HLA-A*01:01HLA-B*58:01, HLA-B*15:02, HLA-B*46:01, HLA-
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C*03:03,HLA-C*06:02, HLA-C*12:03

HLA-A*24:02HLA-C*07:02, HLA-C*14:02

HLA-C*14:02, HLA-C*04:01
HLA-A*02:06HLA-B*39:01HLA-C*03:04

HLA-A*30:01
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HLA-A*01:01HLA-B*35:01

HLA-B*39:01
HLA-B*51:01HLA-C*15:02, HLA-C*03:04
HLA-B*40:02
HLA-B*35:01, HLA-B*07:02, HLA-B*54:01, HLA-B*35:03
HLA-B*46:01, HLA-B*15:02, HLA-B*15:01, HLA-B*35:01HLA-C*12:03
HLA-C*06:02
HLA-B*54:01, HLA-B*07:02
HLA-A*30:01
HLA-B*39:01HLA-C*07:02, HLA-C*06:02
HLA-A*30:01HLA-B*58:01, HLA-B*57:01HLA-C*15:02
HLA-A*01:01HLA-B*15:01, HLA-B*58:01, HLA-B*15:02, HLA-B*46:01, HLA-
B*35:01HLA-C*03:03, HLA-C*12:03
HLA-B*15:01, HLA-B*39:01, HLA-B*15:02HLA-C*03:03
HLA-A*02:01, HLA-A*02:07, HLA-A*02:06, HLA-A*32:01HLA-B*15:01, HLA-
B*35:03, HLA-B*15:02, HLA-B*46:01, HLA-B*(07:02, HLA-B*39:01HLA-

C*07:02, HLA-C*03:04, HLA-C*15:02, HLA-C*14:02, HLA-C*03:03
HLA-B*54:01HLA-C*03:04, HLA-C*12:03
HLA-A*02:06HLA-B*51:01HLA-C*15:02, HLA-C*03:04, HLA-C*12:03
HLA-B*46:01, HLA-B*15:02, HLA-B*15:01, HLA-B*35:01HLA-C*03:03,HLA-
C*12:03
HLA-A*32:01HLA-B*07:02HLA-C*15:02, HLA-C*03:03
HLA-B*54:01HLA-C*03:04, HLA-C*12:03
HLA-A*24:02HLA-C*07:02, HLA-C*14:02
HLA-B*58:01, HLA-B*15:02, HLA-B*46:01, HLA-B*35:01, HLA-B*57:01HLA-
C*03:04, HLA-C*03:03, HLA-C*12:03
HLA-A*02:06,HLA-A*32:01HLA-B*35:03,HLA-B*58:01, HLA-B*46:01, HLA-
B*35:01, HLA-B*51:01, HLA-B*57:01HLA-C*15:02, HLA-C*03:03,HLA-
C*03:04, HLA-C*12:03
HLA-B*35:03,HLA-B*54:01, HLA-B*07:02, HLA-B*35:01, HLA-B*51:01
HLA-A*02:01, HLA-A*02:06, HLA-A*26:01HLA-B*46:01, HLA-B*58:01HLA-
C*15:02, HLA-C*03:04, HLA-C*04:01, HLA-C*03:03, HLA-C*06:02, HLA-
C*12:03
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HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01HLA-C*15:02, HLA-
C*12:03
HLA-A*11:01
HLA-B*54:01
HLA-B*39:01
HLA-A*01:01HLA-B*58:01, HLA-B*57:01
HLA-A*02:06HLA-B*58:01HLA-C*15:02, HLA-C*06:02, HLA-C*12:03
HLA-A*01:01HLA-C*15:02
HLA-B*15:02
HLA-A*24:02HLA-C*07:02, HLA-C*14:02
HLA-A*11:01
HLA-B*35:03HLA-C*03:04, HLA-C*03:03
HLA-A*02:03
HLA-B*39:01HLA-C*07:02, HLA-C*06:02

HLA-B*39:01

HLA-A*02:06HLA-C*15:02

HLA-A*26:01HLA-B*51:01
HLA-C*07:02, HLA-C*14:02
HLA-A*11:01, HLA-A*30:01,HLA-A*03:01
HLA-A*02:01, HLA-A*02:06, HLA-A*32:01HLA-B*15:01
HLA-A*11:01,HLA-A*30:01, HLA-A*03:01
HLA-C*07:02, HLA-C*06:02
HLA-C*04:01
HLA-B*51:01HLA-C*03:04
HLA-C*12:03
HLA-A*11:01
HLA-C*06:02
HLA-B*39:01HLA-C*07:02, HLA-C*06:02
HLA-A*32:01HLA-B*58:01, HLA-B*15:01, HLA-B*57:01HLA-C*15:02, HLA-
C*12:03
HLA-A*11:01
HLA-B*40:01, HLA-B*40:02
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HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01
HLA-A*32:01HLA-B*57:01
HLA-C*15:02
HLA-A*11:01,HLA-A*03:01
HLA-B*44:03
HLA-C*03:04, HLA-C*03:03

HLA-A*30:01HLA-B*15:01

HLA-B*39:01HLA-C*07:02, HLA-C*06:02, HLA-C*12:03
HLA-A*02:07,HLA-A*02:01
HLA-B*35:01, HLA-B*51:01, HLA-B*35:03, HLA-B*07:02
HLA-A*01:01HLA-B*35:01, HLA-B*15:02HLA-C*04:01, HLA-C*12:03
HLA-A*26:01
HLA-A*32:01, HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01HLA-
B*15:01, HLA-B*35:03, HLA-B*15:02, HLA-B*46:01, HLA-B*07:02, HLA-
B*39:01HLA-C*15:02, HLA-C*03:04, HLA-C*04:01, HLA-C*14:02, HLA-
C*03:03, HLA-C*06:02
HLA-B*46:01, HLA-B*35:03, HLA-B*15:02HLA-C*15:02, HLA-C*03:03,HLA-
C*03:04, HLA-C*12:03
HLA-A*02:06
HLA-B*51:01HLA-C*15:02
HLA-B*58:01, HLA-B*57:01
HLA-A*24:02, HLA-A*32:01HLA-B*58:01, HLA-B*15:01, HLA-B*15:02, HLA-
B*57:01
HLA-A*02:06HLA-B*15:01,HLA-B*15:02, HLA-B*07:02, HLA-B*35:01, HLA-
B*39:01HLA-C*15:02, HLA-C*03:04, HLA-C*04:01, HLA-C*14:02, HLA-
C*03:03, HLA-C*12:03
HLA-B*51:01HLA-C*03:04, HLA-C*03:03, HLA-C*06:02, HLA-C*12:03
HLA-B*46:01, HLA-B*15:01
HLA-B*35:03, HLA-B*58:01, HLA-B*15:02, HLA-B*46:01, HLA-B*35:01HLA-
C*15:02, HLA-C*03:04, HLA-C*03:03, HLA-C*12:03
HLA-A*02:06HLA-B*46:01, HLA-B*15:01, HLA-B*39:01, HLA-B*15:02HLA-
C*07:02, HLA-C*15:02, HLA-C*03:04, HLA-C*03:03, HLA-C*06:02, HLA-
C*12:03
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HLA-B*35:03,HLA-B*15:02, HLA-B*54:01, HLA-B*35:01, HLA-B*51:01HLA-
C*03:03
HLA-A*24:02, HLA-A*32:01HLA-B*15:01, HLA-B*35:03, HLA-B*58:01, HLA-
B*15:02, HLA-B*46:01, HLA-B*35:01, HLA-B*51:01, HLA-B*57:01HLA-
C*03:04, HLA-C*04:01, HLA-C*14:02, HLA-C*03:03,HLA-C*06:02, HLA-
C*12:03
HLA-A*02:03,HLA-A*32:01
HLA-A*30:01HLA-C*14:02
HLA-B*39:01HLA-C*07:02
HLA-B*35:01
HLA-A*02:03,HLA-A*02:07HLA-C*06:02
HLA-B*15:02
HLA-A*02:03,HLA-A*02:06HHLA-B*54:01
HLA-B*46:01,HLA-B*51:01, HLA-B*35:03, HLA-B*15:02HLA-C*15:02, HLA-
C*03:03, HLA-C*03:04, HLA-C*12:03
HLA-A*11:01,HLA-A*03:01
HLA-A*02:03HLA-B*15:01,HLA-B*15:02, HLA-B*07:02HLA-C*03:04, HLA-
C*03:03
HLA-A*11:01,HLA-A*30:01, HLA-A*03:01
HLA-C*15:02, HLA-C*03:03, HLA-C*03:04, HLA-C*12:03
HLA-A*02:06HLA-C*15:02, HLA-C*03:03, HLA-C*03:04, HLA-C*12:03

HLA-A*26:01

HLA-B*35:03, HLA-B*07:02HLA-C*15:02, HLA-C*03:04, HLA-C*03:03

HLA-B*51:01

HLA-A*11:01,HLA-A*03:01

HLA-A*02:03
HLA-B*46:01, HLA-B*15:02, HLA-B*15:01, HLA-B*35:01
HLA-A*02:06
HLA-A*02:03
HLA-C*15:02, HLA-C*12:03
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HLA-A*24:02HLA-C*14:02, HLA-C*04:01
HLA-A*02:03
HLA-B*58:01, HLA-B*57:01HLA-C*15:02, HLA-C*03:03, HLA-C*03:04
HLA-A*11:01
HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01HLA-B*46:01HLA-
C*04:01
HLA-A*30:01
HLA-A*02:07,HLA-A*02:01HLA-C*04:01
HLA-B*44:03, HLA-B*40:01, HLA-B*40:02
HLA-C*03:04, HLA-C*03:03, HLA-C*12:03
HLA-C*07:02, HLA-C*06:02
HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01
HLA-B*40:01,HLA-B*15:01, HLA-B*39:01HLA-C*03:04, HLA-C*03:03
HLA-B*58:01, HLA-B*51:01, HLA-B*57:01HLA-C*15:02, HLA-C*06:02, HLA-
C*12:03
HLA-A*30:01
HLA-A*30:01HLA-B*54:01HLA-C*03:03
HLA-B*44:03, HLA-B*40:01, HLA-B*40:02
HLA-B*39:01

HLA-A*11:01,HLA-A*30:01, HLA-A*03:01

HLA-B*46:01, HLA-B*15:02, HLA-B*35:03, HLA-B*35:01HLA-C*15:02, HLA-
C*03:03, HLA-C*03:04, HLA-C*12:03
HLA-A*30:01

HLA-A*02:03, HLA-A*02:01

HLA-B*46:01,HLA-B*35:01
HLA-B*35:03,HLA-B*54:01, HLA-B*07:02, HLA-B*35:01, HLA-B*51:01HLA-

C*04:01
HLA-A*32:01HLA-B*15:01, HLA-B*58:01, HLA-B*15:02, HLA-B*46:01, HLA-
B*35:01, HLA-B*57:01HLA-C*07:02, HLA-C*03:04, HLA-C*03:03, HLA-C*12:03
HLA-C*07:02, HLA-C*03:04, HLA-C*04:01, HLA-C*03:03, HLA-C*12:03

HLA-B*35:01
HLA-A*32:01HLA-B*15:01, HLA-B*15:02
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HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01HLA-B*54:01HLA-
C*15:02, HLA-C*06:02, HLA-C*12:03
HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01HLA-B*54:01
HLA-A*11:01,HLA-A*30:01, HLA-A*03:01
HLA-A*32:01
HLA-A*30:01HLA-C*15:02
HLA-B*39:01HLA-C*07:02, HLA-C*06:02
HLA-C*14:02
HLA-B*35:01, HLA-B*54:01

HLA-A*24:02

HLA-A*24:02, HLA-A*26:01HLA-B*46:01, HLA-B*35:01, HLA-B*15:01, HLA-
B*15:02HLA-C*07:02, HLA-C*03:04, HLA-C*04:01, HLA-C*03:03,HLA-
C*06:02, HLA-C*12:03

HLA-B*58:01HLA-C*15:02
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HLA-A*02:03, HLA-A*02:07, HLA-A*02:06, HLA-A*02:01HLA-C*15:02, HLA-
C*03:03, HLA-C*03:04, HLA-C*12:03
HLA-B*46:01, HLA-B*15:02, HLA-B*35:01
HLA-C*07:02,HLA-C*14:02, HLA-C*04:01
HLA-C*14:02
HLA-B*39:01
HLA-B*35:03
HLA-C*15:02
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HLA-A*02:03,HLA-A*32:01
HLA-A*11:01
HLA-C*15:02
HLA-A*02:06HLA-B*44:03, HLA-B*40:01, HLA-B*40:02

HLA-A*02:03,HLA-A*32:01

HLA-A*26:01
HLA-C*03:04, HLA-C*03:03
HLA-A*02:03,HLA-A*02:01

HLA-B*44:03

HLA-B*44:03, HLA-B*40:02

HLA-B*15:02

HLA-A*24:02HLA-C*07:02, HLA-C*06:02
HLA-A*24:02, HLA-A*32:01HLA-B*57:01

HLA-B*35:01, HLA-B*54:01, HLA-B*35:03, HLA-B*07:02

HLA-A*24:02
HLA-A*24:02HLA-C*07:02
HLA-A*02:03
HLA-B*54:01
HLA-C*14:02
HLA-A*02:03,HLA-A*02:07, HLA-A*02:06, HLA-A*02:01HLA-B*46:01HLA-
C*15:02, HLA-C*03:04, HLA-C*12:03
HLA-B*35:01, HLA-B*35:03HLA-C*03:04, HLA-C*03:03
HLA-A*02:01
HLA-A*32:01
HLA-B*35:03,HLA-B*58:01, HLA-B*15:02, HLA-B*46:01, HLA-B*35:01HLA-
C*03:04, HLA-C*03:03, HLA-C*12:03

HLA-B*35:03, HLA-B*15:02

HLA-A*02:07
HLA-A*11:01,HLA-A*30:01
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HLA-B*35:03,HLA-B*07:02
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n pathogens

Table S3. 33 identified T-cell epitopes for HLA allele A*02:01 in vitro reported by Schulien and

Quadeer and their binary prediction results by NetMHCpan-4.0 and NetCTL-1.2.

[MDP!

Epitope Length NetMHCpan-4.0 * NetCTL-1.2 **
LLYDANYFL 9 SB E
KLWAQCVQL 9 SB E
YLQPRTFLL 9 SB E
ALWEIQQVV 9 SB E
RLQSLQTYV 9 SB E
LLLDRLNQL 9 SB E
ILFTRFFYV 9 SB E
YLYALVYFL 9 SB E
ALSKGVHFV 9 SB E
FIAGLIAIV 9 SB E
FLNGSCGSV 9 WB E
KIADYNYKL 9 SB E
LLFNKVTLA 9 SB E
FGDDTVIEV 9 SB E
VLAWLYAAV 9 WB E
FLLPSLATV 9 SB E
FLHVTYVPA 9 WB E
RLDKVEAEV 9 SB E
FLFLTWICL 9 E
KLDDKDPNF 9 WB
GMSRIGMEV 9 SB E
LALLLLDRL 9
KIYSKHTPI 9 WB E
GLTVLPPLL 9 SB E
ALNTLVKQL 9 WB E
LITGRLQSL 9
RLNEVAKNL 9 SB
VLNDILSRL 9 SB E
LLLLDRLNQL 10 WB
KLPDDFTGCV 10 SB
RLITGRLQSL 10 WB
KLNDLCFTNV 10 SB
YLGTGPEAGL 10 WB

* Binary results obtained from the NetMHCpan-4.0 web server under the default threshold. SB and
WB are short for strong binding and weak binding, respectively. All SB and WB epitopes are regarded
as T-cell epitopes. ** Binary results obtained from the NetCTL-1.2 web server under the default
threshold. E means NetCTL-1.2 recognized this T-cell epitope.



