Supplementary Tables and Figures of the manuscript entitled “Screening and

identification of HBV epitopes restricted by multiple prevalent HLA-A allotypes”, and

authored by Yan Ding, et al.

Table S1 Primers used in this study

Primers  Sequence(5°-3’) Anneal site Length

Al GAAACSGCCTCTGYGGGGAGAAGCAA HLA-A intron 1:21-26 985bp

A3 TGTTGGTCCCAATTGTCTCCCCTC HLA-A intron 3:66-89

A2F AGCCGCGCCKGGASGAGGGTC Exon 2 intron 2: 99-119 270bp

A2R GGCCCGTCCGTGGGGGATGAG Exon 2 intron 2: 37-57

A3F GTTTCATTTTGRTTKAGGCCA Exon 3 intron 3: 150-171  276bp

A3R TGTGGGAGGCCAGCCCGGGAGA Exon 3 intron 3: 41-66

AF tatagggagacccaagctggATGGCCGTCATGGCGCCC

AR tttttgttcgggcccaaget TCACACTTTACAAGCTGTGA HLA-A CDS 1098bp
GAGACA

P-1F AGCTTGGGCCCGAACAAA

P-IR  CCAGCTTGGGTCTCCCTATAGTG PcDNATMS.1 5500bp

Note: CDS, Coding sequence.
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Table S2  In silico predicted 124 HBV CDS8" T cell epitopes were synthesized for further validation

HLA-A  Epitopo C Vir _ SYFPEITHI ~ BIMAS SVMHC IEDB NETMHC  EPIJEN
allotype  name Protein genotype Serotype start end  Epitope sequence
SYFPEITHI MHCPEP ANN  SMM
Score> 20 Ecl"ge Score > 0.5 1C50 < 500 nM Thfgh(’l“ 2%(5)011;4
A0201 PG HBsAg A/B/C/D adw/adr/ayw 262 270  LLCLIFLLV 25 831216  0.17 1 20482 3063 1.7 0.87
P7 HBsAg A/B/C/D adw/adr/ayw 346 354  WLSLLVPFV 26 404723 1 0.73 6.95 11.64  0.06 0.26
P8 HBsAg A/B/C/D adw/adr/ayw 359 368 GLSPTVWLSV 26 1649  61.16 025 188.36
Pl HBeAg AD 47 56  FLPSDFFPSV 24 2309.961 1 0.89 4.13 11.87  0.01 5.41
P11 HBeAg  A/B/C/D 147 155 YLVSFGVWI 23 1003 0.38 1 3814 53.02 025 0.09
P31 HBeAg BC 47 56  FLPSDFFPSI 24 2309.961 1 0.89 4.13 11.87 001 364.75
P32 HBeAg  A/B/C/D 129 137 LLWFHISCL 26 693.27 0.33 1 2149 2394 03 6.5
P9 HBpol  A/C/D 442 450 GLSRYVARL 28 89.06 10693 1 0.87
P10 HBpol  A/B/C/D 573 581  FLLSLGIHL 24 363.59 1 9.41 1585 0.1 0.11
P33 HBpol B 743 751 KLIGTHNSV 28 243.43 0.88 0.92 4152 6533 0.6 1.34
P34 HBpol  CA 743 751 KLIGTDNSV 28 3871 6055 0.5 0.5
P12 HBx D 115 123 CLFKDWEEL 23 65.841 0.06 0.47 15391 15209 1.4 2.18
P35 HBx A/B/C/D 92 100 VLHKRTLGL 25 36.3 0.23 1.2 467.19 40561 3 2.84
P36 HBx A/B/C/D 133 141 VLGGCRHKL 26 36.3 0.7 0.45 19503  491.03 3.5 43
P37 HBx BA 102 110 AMSTTDLEA 17 3.59 40325 3929 25 2.67
All0l  PI3 HBsAg C adr 306 315  SMYPSCCCTK 20 69.6 4717 04 862.98
Pl4 HBsAg C adr/ayw 158 167  ASPISSIFSR 22 3746 1465 025 1757.9
P38 HBsAg C adr/ayw 159 167  SPISSIFSR 16 0.3 0.07 27385 284.64 0.04 7.13
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Table S3 Characteristics of 56 HBV infected patients whose PBMCs displayed positive responses in IFN-y ELISPOT assay with

epitope peptide pools

Age HBsAg Viral load ALT
Patient ID  Gender Diagnose  Therapy HLA-A genotype HBc-1gM

(years) (IU/mL) (IU/mL) (IU/L)
HBVI m 52 LC NAs A*02:01/11:36 2310 negative 1.40x10° 35.1
HBV2 f 63 HCC no A*24:02 >250 positive 1.90x107 211
HBV3 m 71 CHB NAs A*02:01/32:01 97.08 negative <5.0x10? 56.2
HBV4 m 40 CHB no A*02:06/11:01 15274 negative 3.90x103 41.2
HBVS m 55 LC NAs A*02:01/02:06 399 negative <5.0x10? 34.6
HBV6 m 60 CHB NAs A*11:01/24:02 32.82 n.d <5.0x10? 59.9
HBV7 m 54 LC NAs A*24:02 192.27 n.d 3.10x10° 44.6
HBVS f 70 LC NAs A*11:01/30:01 >250 negative 5.00x103 15.5
HBV9 f 34 CHB no A*24:02/33:03 38157 positive n.d 87
HBV10 m 62 CHB NAs A*02:07/24:02 1.2 positive 9.90x102 18
HBVI11 f 72 CHB NAs A*02:06/30:01 51.25 positive 2.20x10° 51.5
HBVI12 m 58 LC NAs A*02:03/24:02 242 n.d <5.0x102 29
HBV13 m 28 CHB no A*11:01/24:02 2649 positive 2.10x107 111.8
HBV14 m 50 LC NAs A*24:02 6.43 negative <5.0x10? 20.6
HBVI1S5 m 48 CHB NAs A*11:01 36.24 negative <5.0x102 61.3
HBV16 m 22 CHB no A*02:03/11:01 697.7 positive 2.00x10° 150.8
HBV17 m 56 CHB NAs A*02:01/33:03 96.96 negative 4.70x10° 567
HBV18 m 48 LC NAs A*11:01/02:01 141.1 n.d <5.0x102 34.6
HBV19 m 47 CHB no A*24:02/02:07 186.1 positive <5.0x10? 730
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A*24%02
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376
1544
126.98
142.2
1247
758
402
756
1.18
670
118
>52000
4096
5254
581
>52000
>52000
776
824
2373
51151
311
108
29.22

lowpositive
n.d

n.d

n.d
negative
negative
negative
n.d

n.d
negative
negative
negative
negative
negative
negative
negative
n.d
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negative
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negative
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n.d

negative

<5.0x102
1.10x10*
<5.0x102
<5.0x102
2.56x10?
<5.0x102
<5.0x102
<5.0x102
2.93x10?
6.70x102
<5.0x102
9.80x10%
5.10x102
<5.0x102
<5.0x102
5.10x107
1.60x10%
<5.0x102
<5.0x102
6.30x10°
4.00x108
1.60x10%
<5.0x102
<5.0x102

24.6
60.1

38.7
32.5
33.8
40.9
10.9
78.8
258.9
14.2
516
135.5
222
827
879
189
65.7
11.2
265
129
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28.7
96.7
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- = -» 3 g = = 35 = =5 3

=)

49
39
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56
36
50
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51
42
71
42
39

CHB
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CHB
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CHB
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CHB
CHB
CHB
HCC
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NAs
NAs
no

NAs
NAs
NAs
NAs
NAs
no

no

NAs
NAs
NAs

A*2402
A*11:01/24:02
A*02:01
A*02:01/11:01
A*02:01/02:07
A*02:01/24:02
A*0201
A*0203/0301
A*¥1101/0207
n.d

n.d
A*0206/0201
A*0206

1238
41.2
0.09
127
383
558
105
37537
11226
11441
1213
>52000
>52000

negative
negative
positive
positive
negative
n.d
n.d
n.d
positive
n.d
negative
positive

positive

1.50x107
n.d

5.65x102
1.80x103
<5.0x102
<5.0x102
<5.0x102
9.20x107
2.70x107
6.80x107
<5.0x102
2.30x10°
8.10x10°

64.3
23.4
1338
24.4
25.7
10.3
48.8
235
431
45.8
58
828
444

Note: f, Female; m, Male; NAs, Nucleos(t)ide (acid) analogues; n.d, not detection.
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Table S4 Bioinformatic analysis for the binding affinity of 45 validated HBV epitope peptides

with corresponding HLA-A allotypes

Epitope [HBV peptide HLA  [PDBID Bond Peptide Resolution A(gllfrﬁl) leig‘l"/r‘?lfﬁ)““y Eril‘:rﬁgf;g(iﬁjmol)
P19 |LYSILSPFL 2402 |SHGH RYPLTFGWCF  [2.39A  [1401  |-230.979
LYSILSPFL 0201 |sFoJ VLSPIASPL 251A 988 |-205.509
P20 [IFILLLCLI 2402 [sSWWU LYKKLKREITF ~ 279A  [1461  |-228.759
P38 |SPISSIFSR 0201 |SHHM GILGLVFTL 25A D503 214158
SPISSIFSR 1101 |[SWKH GTSGSPIINR ~ [32A  [17.02  |-207.058
P39 [SAISSISSK 1101 [SWKH GTSGSPIINR ~ [32A 851 |-195.561
SAISSISSK 0203 [30X8 FLPSDFFPSV .16 A  [57.62  |-184.133
P40 |QAGFFSLTK 101 |[sWKH GTSGSPIINR  [32A 294  |-201319
QAGFFSLTK 3101 |[SWJL(Template) |GTSGSPIVNR  [3.15A  [30.97  |-194.895
P41 |QAGFFLLTR 1ot |1Q94 AIFQSSMTK ~ R4A k017 |-202.268
QAGFFLLTR 1102 [SWIL(Template) |GTSGSPIVNR ~ [3.15A  [523  |-204.629
PSI  [VWLSVIWMMW  [2402  |SWXD LYKKLKREMTF [33A | -9.87  |-243.243
VWLSVIWMMW (0201 316K TLACFVLAAV ~ 28A  [39.08  |-160.656
VWLSVIWMMW 0207 |3OXS FLPSDFFPSV  |1.75A  [96.17  |-142.36
P71 [MMWFWGPSL 2402 BQZW RYPLTFGWCF ~ 2.8A  [30.74  |-224.833
MMWFWGPSL 0207 [3OXS FLPSDFFPSV  |175A  [9.83  |-209.52
MMWFWGPSL 0301 |609C TTAPFLSGK ~ [45A  [1896  |-186.072
P72 [MMWYWGPSL 0201 [4WUU RMFPNAPYL ~ [3.05A 953 |-232.845
MMWYWGPSL 0207 3OXS FLPSDFFPSV  |175A D185  |-217.501
MMWY WGPSL 2402 |2BCK VYGFVRACL ~ P8A  [129  |-203.137
P77 [CPGYRWMCLR 3303 [SWJL(Template) |GTSGSPIVNR ~ [3.15A 228 |-219.146
P78 [FLWEWASVR 0201 |5F9J VLSPIASPL 251A 11079 245795
FLWEWASVR 3303 [SWJL(Template) |GTSGSPIVNR ~ [3.15A 1943 |-244.411
FLWEWASVR 2402 BQZW RYPLTFGWCF ~ P8A (3328  |-222293
P95 |[LLDYQGMLPV 203 30X8 FLPSDFFPSV  [2.16A  [36.06  |-206.186
LLDYQGMLPV 2402 W4FTM LYASPQLEGF ~ 24A  [023  |-189.639
P103  [LQAGFFSLTK 0207 3OXS FLPSDFFPSV  |175A  [58.05  |-181.332
LQAGFFSLTK 2402 [4F7M LYASPQLEGF ~ [24A P17 |-178245
LQAGFFSLTK 1102 [SWIL(Template) |GTSGSPIVNR  [3.15A  [652  |-155.892
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P108  [MMWYWGPSLY 2402 |SHGD RFPLTFGWCF  [2.07A  [16.42 227.601
MMWYWGPSLY 0301  [3RL2 QVPLRPMTYK  [2.39A  [7.96 212347
MMWYWGPSLY 0207 [30XS FLPSDFFPSV 1.75A  [39.17 -200.201

P31 FLPSDFFPSI 0207 [3O0XS FLPSDFFPSV 1.75A  |:3.52 -234.402
FLPSDFFPSI 0201  [SFDW YLSPIASPLL 2.7 A 6.22 -210.992 -91.356
FLPSDFFPSI 1101 |SGRD SSCSSCPLSK 1.84A |/ / -81.106

P42 STLPETTVVR 1101 |[SWKF GTSGSPIVNR  [2.95A  ]23.62 -232.694
STLPETTVVR 0207 [3OXS FLPSDFFPSV 1.75A  [50.86 -188.512

P52  |WFHISCLTF (HIE)  [2402  [3I6L QFKDNVILL 2.4 A 116,95 |-229.136
WFHISCLTF (HIE) ~ [0207  [30XS FLPSDFFPSV 1754 52 214.149
WFHISCLTF (HIE) 0201  [SSWQ CVNGSCFTV 2.0 A 1.38 -194.168
WFHISCLTF (HIP) ~ [2402  [3I6L QFKDNVILL 24 A 1231 -224.493
WFHISCLTF (HIP) (0207  [30XS FLPSDFFPSV 1.75A  ]252 -219.55
WFHISCLTF (HIP) (0201  |SSWQ CVNGSCFTV 2.0 A -7.94 -203.491
WFHISCLTF (HID) (0207  [30XS FLPSDFFPSV 1754 2487 214.484
WFHISCLTF (HID) ~ [2402  [3QZW RYPLTFGWCF  [28A  [41.34 214.233
WFHISCLTF (HID)  [201  |IDUZ LLFGYPVYV 1.8 A 9.25 -205.066

P53 SYVNVNMGL 2402 3QzW RYPLTFGWCF  [2.8 A 28.48 -230.186
SYVNVNMGL 0207 [30XS FLPSDFFPSV 1.75 A |452.77  |-213.42

P74 |[ILCWGELMNL 0207 [30XS FLPSDFFPSV 1.75A  [37.23 -206.901
ILCWGELMNL 2402 [4F7M LYASPQLEGF 24 A -6.42 -205.001

P88 |ASRELVVSY 0201  [3MGT KLYQNPTTYI  [22A 9.63 -205.329
ASRELVVSY 3001 [6JIW AIFQSSMTK 15 A 27.34 -192.458
ASRELVVSY 0206 [3OXR FLPSDFFPSV 1.7A 48.17 -188.493

P118  |[ETVLEYLVSV 2601  |6AT9(Template) |AQDIYRASYY [295A  [76.53 -109.727 -90.805
ETVLEYLVSV 1101 |SGRD SSCSSCPLSK 1.84 / / 93.877
ETVLEYLVSV 0201  [3UTQ ALWGPDPAAA [1.67A  [-1525  |-211.162 -76.755

P96 ILSTLPETTV 0201  |5YXU KLVALGINAV |27 A 18.05 -243.602
ILSTLPETTV 0203 [30X8 FLPSDFFPSV 216 A 4955 -192.699

P11l |[LLDTASALY 0101  |6AT9 AQDIYRASYY [2.95A  [6.27 222514
LLDTASALY 1102 |SWIL(Template) |GTSGSPIVNR  [3.15A  [23.87 -205.293

P16  |[PTYKAFLCK 1101 [SWIN GTSGSPIINR 2.85A  [8.94 -226.19
PTYKAFLCK 0206 [3OXR FLPSDFFPSV 1.7A 18.47 -218.295

P25 FYPKVTKYL 2402 [SHGH RYPLTFGWCF  [239A  [5.55 -240.69
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FYPKVTKYL 1101 |{1QVO QVPLRPMTYK  [2.22A  [115.94  [-103.825
P33 KLIGTHNSV (HID) (0201  [1AO7 LLFGYPVYV 2.6 A 66.41 224.859
KLIGTHNSV (HID) (0203  [30X8 FLPSDFFPSV 216 A 4729 -194.958
KLIGTHNSV (HID)  [1101  [1X7Q KTFPPTEPK 145A  [39.57 -190.801
KLIGTHNSV (HIP) (0203  [30X8 FLPSDFFPSV 216 A  [35.56 -206.683
KLIGTHNSV (HIP)  [1101  [IX7Q KTFPPTEPK 1454 [30.02 -200.345
KLIGTHNSV (HIP) (0201  |IQEW FLWGPRALV 22A 26 -194.847
KLIGTHNSV (HIE) (0203  [30X8 FLPSDFFPSV 216A 372 -205.05
KLIGTHNSV (HIE)  [1101  [1X7Q KTFPPTEPK 1458  30.16 -200.209
KLIGTHNSV (HIE) (0201  |IQEW FLWGPRALV 22 A 313 -189.542
P34  |KLIGTDNSV 0201  |1AO7 LLFGYPVYV 2.6 A 68.06 -223.205
KLIGTDNSV 0203 [30X8 FLPSDFFPSV 216 A [55.46 -186.788
P55 LYSSTVPCF 2402 BQZW RYPLTFGWCF 2.8 A 30.13 224.354
LYSSTVPCF 3303 [SWIL(Template) |GTSGSPIVNR  [3.15A  [23.65 -201.253 -62.735
LYSSTVPCF 0201  [1AO7 LLFGYPVYV 2.6 A 95.69 -195.528
P56  |[LYSSTVPVF 2402 |SHGH RYPLTFGWCF  [239A  [32.76 215.287
LYSSTVPVF 0207 [30XS FLPSDFFPSV 1.75A  [55.55 -182.984
LYSSTVPVF 0201 MWUU RMFPNAPYL 3.05A  [83.19 -180.441
P76  [FLLAQFTSA 0203 [30X8 FLPSDFFPSV 216 A [14.71 -224.393
FLLAQFTSA 0207 [30XS FLPSDFFPSV 1.75A  [18.52 221.367
P89  |[RSRSGAKLI 0201  [4WUU RMFPNAPYL 3.05A  [29.69 236.247
RSRSGAKLI 0206 [30XR FLPSDFFPSV 1.7 A 25.52 212.082
RSRSGAKLI 3001 [6JIW AIFQSSMTK 15 A 29.76 -190.118
P90  [RSRSGANIL 0201  4WUU RMFPNAPYL 305A 2817 -236.333
RSRSGANIL 3001 |6]1W AIFQSSMTK 1.5 A 20.4 -199.485
P98 |[LLAQFTSAI 0203 [30X8 FLPSDFFPSV 216 A  |47.89 -193.325
P106 |[TLWKAGILYK 0301  [3RL2 QVPLRPMTYK  [239A  [21.95 -198.361
TLWKAGILYK 2402 BQzZW RYPLTFGWCF 2.8 A 64.92 -190.629
TLWKAGILYK 1102 |SWIL(Template) |GTSGSPIVNR  [3.15A  [49.1 -172.168
P119  |[HTAELLAACF (HIP) [2402 [4F7M LYASPQLEGF 24 A 18.23 -190.796
HTAELLAACF (HIP) [2601  |6AT9(Template) |AQDIYRASYY [295A  [61.74 -124.521
HTAELLAACF (HID) [2402  |4F7M LYASPQLEGF 2.4 A 18.91 -190.117
HTAELLAACF (HID) [2601  |6AT9(Template) |AQDIYRASYY  [2.95A  [69.62 -116.639
HTAELLAACF (HIE) [2402  |4F7M LYASPQLEGF 2.4 A 20.01 -189.014

13/28




HTAELLAACF (HIE) [2601  |6AT9(Template) |AQDIYRASYY [295A  [56.89 -129.266

P17  [TVNAHQILPK 1101 |{1QVO QVPLRPMTYK  [2.22A4 |/ / 91.657
TVNAHQILPK 3001 [6JTW AIFQSSMTK 1.54 / / -86.233

P18 STTDLEAYFK 0201  |I14F GVYDGREHTV |14 A 10.56 -190.192
STTDLEAYFK 1101 [2HN7 AIMPARFYPK  [1.6A 30.65 -178.581
STTDLEAYFK 0206 [30XR FLPSDFFPSV 1.7 A 85.35 -151.319

P26 [VCAPAPCNF 2402 |4F7M LYASPQLEGF  [2.4 A 13.41 -195.616

P47  [TVNAHGNLPK (HIP) 0201 [SYXN KLVALGINAV ~ [2.03A  [184 -244.049
TVNAHGNLPK (HIP) [1101  [2HN7 AIMPARFYPK  [1.6A 23.84 -185.088
TVNAHGNLPK (HIP) (0301  [3RL2 QVPLRPMTYK  [2.39A  [53.71 -164.219
TVNAHGNLPK (HIE) 0201 [SYXU KLVALGINAV ~ [2.7 A 17.58 236.718
TVNAHGNLPK (HIE) |1101  |[IQVO QVPLRPMTYK  [2.22A4  [36.96 -180.271
TVNAHGNLPK (HIE) 0301  [3RL2 QVPLRPMTYK  [2.39A  [60.05 -157.886
TVNAHGNLPK (HID) (0201  [SYXN KLVALGINAV ~ [203A  [31.83 -230.622
TVNAHGNLPK (HID) [1101  [IQVO QVPLRPMTYK  [2.22A  [33.04 -184.185
TVNAHGNLPK (HID) {0301  [3RL2 QVPLRPMTYK  [2.39A  [59.57 -158.362

P48 [TVNAHQVLPK (HID) |1101  [IQVO QVPLRPMTYK  [2.22A4 2327 -193.959
TVNAHQVLPK (HIE) [1101  [IQVO QVPLRPMTYK  [2.22A  [24.38 -192.848
TVNAHQVLPK (HIP) [1101  |[IQVO QVPLRPMTYK  [2.22A  25.12 -192.111

P63 |[KVFVLGGCR 2402 |SHGH RYPLTFGWCF  [239A  [372 -208.423
KVFVLGGCR 3101  [SWIL(Template) [GTSGSPIVNR  [3.15A  [36.61 -189.256

P93 |[RLKVFVLGG 2402 |4F7M LYASPQLEGF  [24A  [1637  |214.286
RLKVFVLGG 3001 |6J1W AIFQSSMTK 15 A 24.83 -195.052

P14  |ASPLSSIFSR 1101 [SWIN GTSGSPIINR 2.85A  [16.55 -219.968

P15  |[KVTKYLPLDK 1101 |{1QVO QVPLRPMTYK  [2.22A4  [31.96 -185.267

P13 SMYPSCCCTK 0201  |II4F GVYDGREHTV [14A  |2.19 -203.585 -80.997
SMYPSCCCTK 1101 [2HN7 AIMPARFYPK  [1.6A 18.59 -194.147 -64.234
SMYPSCCCTK 0301  [3RL2 QVPLRPMTYK  [239A  [29.52 -188.695 76.071

Note: Bond Peptide: The original bond peptide in HLA structure. Template: The structure used

as template in HLA homologous modelling task. AAffinity: Change in binding affinity of the

specified binding partners. A negative value means that the mutant binds better than the original

protein. Prime Affinity: The binding affinity between two sets of protein chains. And it was

calculated with MM-GBSA in implicit solvent. Binding Free Energy: Due to the amino acid
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properties of some HBV peptides, we firstly used peptide docking functionality in Biologics and
molecular dynamics simulations in Desmond package(Schrodinger 2020-4 release) to get
reasonable binding coformation of HLA molecules and HBV peptides. And then, we used
MM-GBSA method calculated the binding free energy. The binding free energy represents the
strength of the bond from the perspective of the total energy. In general, more negative the prime
affinity, stronger the bond, and greater the energy is required to break a bond. A positive value

indicates that bonding cannot occur spontaneously.

15/28



Figure S1:
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Figure S1: Homologous analysis of HBsAg, HBeAg, HBx and HBpol proteins from
HBV C, A, B, and D genotypes. The entire amino acid sequences of each protein from

different genotypes of HBV were obtained from UniProt database, aligned and used for in
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Figure S2: The validated HBV epitope peptides induced CD8" T cell responses in the in

vitro cocultures with patients’ PBMCs. The PBMCs were stimulated with the indicated

epitope peptides for seven days in vitro and followed by IFN-y intracellular staining. The
frequencies of IFN-y" cells in CD3"/CD8" or CD3*/CD8" populations were analyzed by flow
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cytometry. Totally, 25 epitope peptides were tested using the PBMCs from 19 patients with
matching HLA-A alleles. (A) The flow plots of IFN-y* cells in CD3*/CD8" T cell population
in each coculture. (B) The flow plots of IFN-y* cells in CD3/CD8" T cell population in each

coculture.

Figure S3:

HBYV C genotype-HBsAg
sp|P31868]:

SGMGTNLSVPNPLGFFPNHOLDPAFGANSNNPDWDFNPNK DI PIANOV GYGH

MGG

FGPGFTPPHGELLGWSPOAQGILTTVPIMAPPPASTNROSGROPTPISPPLRIBSHPOAMQOWNS

TTFHOALLDPRVRGLYRPAGGSSSGTVINPVPTTASPISST FSRTGDPAPNMESGFLGPL

LVLOAGFFLLTRILTIPQOSLDSWWTSLNFLGEAPICPGONBOSPTSNHSPTSCPPISCPGYRW

MCLRRFITFLFILLLCLT FLLVLLDYQGMLPVCPLLPGTSTTSTGPCKTCT
CCCTKPSDGNCTCIPIPSSWAFARFLWEWASVRFSWLSLLYPFVOWFIGLSPTVWLSVINWMM
WYWGPSLYNILRPFLPLLPIFFCLWVYI

HBYV C genotype-HBeAg

sp|POC6HS | :
SKLCLGWLWGMDIDYKEFGASVELLSFLPSDFFPSIRDLLDTASALYREALES PEHCSPHH

TALROQATILCWGELMNLATWVGSNLEDPASRELVVEYVNVNMGLKIROQLLWFHISCLTFGRET

VLEYLVSEGVW

HBYV C genotype-HBx
sp|P0C686] :

MARRVCCOLDPRRDVLCLR PVIERE SEGR PVEEPClL s PEEEIY PR HGARILSLRGLEVCA
S SAGPCALRETSAREMBTTYNEGNYL PKVLEKRTLGLEWS TTDLEAY FKDCLFKDWEERG
EEMR IV LGGCRHKLYSEPUPRRFF TSI

HBYV C genotype-HBpol

sp|P0C688] :

MPLSYQHFRK LLLDDEAGPLEEELPRLADE[LNRRVAEDLNLGNLNVSIPWTHKVGNETGL

Y SSTVPVFNPBWOTPS FPNTHLSEDI INRCOQYVGPLTVNEKRRLKL IMPARFY PNTKYL P
LDKGIKPYYPEEIVNHY FIMTRHY LHTLWKAGILYKRETTRSASFCGSPYSWEQELOHGRIAYA
0T SWRHGDIIYF#S0S SGI LSRS PVGP®I RSOMKOSRLGLOPOQGS LARSWIGRS GRIMARVH]

ST TREIS FGVE PEGS CLRIDNERS SEs SCLE0S AVRITA Y SHS T SKRES s SRR P
S rgosc IR CHL RN SBPCSDYCLTHIVNLLEDWGRCTEGIGEHIIT R TPRTPARVTGG

VELVDKNPHNTTESRLVVDEFSQEFSRGSTEVSWPKFAVPNLOSLTNLLSSNLSWLSLDVSAAF
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YHIPLHPAAMPHLLVGS RYVARLS STSRNENMOHGIMODTLHBSCSRINLYVSLLLLYKT
FGRKLHLYSHPTIILGFRKIPMGVGLSPFLLAQFTSATICSVVRRAFPHCLAFSYMDDVVLGAK]
SVOHLESLFTRITNFLLSLGIHLNPERIKTKRWGYSLNFMGYVIGEWGTLPOIRH T VIRKIKQCFER

KLPVNRPIDWKVCORTVGLLGFARPFTOCGY PALMPLYACIORKOAFTF SPTYKAFLCROYL
LY PVARQREGLCOVEADAT PTGHGLAT QEQEHRGTEVAPLR IHTAELLAACFARSRSGAM
LGIDNSVVLSRKYTSEPHLLGCARNWILRGTSFVYVPSALNPADDPSRGRLGLY RPLLEILPE
RPTTGRRISLYAVSPSVPSHLERRVHFAS PLEVANRPH

HBYV B genotype-HBsAg
splQ67926 |

MGGHS SKPRKGMGTNLSVENPLGF FPDHOLDPAFKANSINPDWDLNPHKDNHE DEWKVGVGA
GG E P PHGGLLGH SPORQGLLT TV AR PPASTNROGREPTRSPPLRDTHPOAMSWNS
1RO TLODERVRAL YRPAGGSSS GTVEIPHONTSHT S SMESINTGDEJPNMENTRISGLLGRIL
LYLOAGEFBILTK I1T 1POSLDSWHTS LFLGET PRCRGONSQSO1 SSHSPTCCRRMCRGYRW
MYLRRF 11FLCILLLCLIFLLVLLDYQGMLEVCPLPGSTTTSTGRCKTCTRPAOGT SMFRS
CCCTKPTDGNCTCIPIPS SWAFAKYLUEWASVRE SHLSLLVPEVOWEVGLS PTVHLSV IWMM
1E G PEIL Y NRLEPFMPLLPHFFCLIVY I

HBYV B genotype-HBeAg
sp | POC6GT |

SKLCLGWLWGMDIDIYKEFGASVELLSFLPSDFFPSTIRDLLDTASALYREALESPEHCSPHH
TALROQATILCWGELMNLATWVGSNLEDPASRELVVEYVNVNMGLKIRQLLWFHISCLTFGRET

VLEYLVSEGVW

HBYV B genotype-HBx
splQ67923|

MAARVCCQLDPA DVLC RPVGAESRGRPLIEGPLGENLPPASPINVPTDHGAHLSLRGLPVCA
FSSMGPCA RETSARRMETTVNAHENLPKVLHKRTLGLSAMSTTDLEAYFKDCVEFINEWEELG

EEMRLAVFlIVLGGCRHKLVMSPAPCNFFTSA

HBV B genotype-HBpol
splQ67925|

MPLSYQHFRKMLLLDIAGPLEEELPRLADEELNRRVAEDLNLGDINVS I PHTHKVGNFTGL
vSSTVP@FNP®WOTPSFPETHLOEDIVDRCHMOFVGPLTVNENRRLKL IMPARFY PAMTKY L P

LDKGIKPYYPENTVDHYFOTREYLHTLWKAGILYKRES THSASF8GS P Y SWEQRLEHGRLVY
O TSIMRHGDK SEREPOSHGT LR SEVGPE I 0501 RIGSRLGIHOIINO GO AGRE0GGSGS T RENVI
NGV GVELS€5 G TEINSARES S SCLHOS ANRIEAN SIS TS KEklS S S/EErtvE LIENRIIaNS|
e s Gl VI WL OF RN S PC SaMC LEH T VN 13D WGP CEIGE I TRTPRT PARVTGGY,

FLVDKNPHNTTESRLVVDFSQFSRGNTRVSWPKFAVPNLQSLTNLLSSNLSWLSLDVSAAFY
HLPLHPAAMPHLLVGSSGLSRYVARLS S[HISR INNNOHEMON LHMEICSRNLY VS LMLLY Ty
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GRKLHLYSHPIILGFRKIPMGVGLSPFLLAQFTSAICSVVRRAFPHCLAFSYMDDVVLGAKS
VOHLERLYMAVTINFLLSLGI HLNPREKTKRWGY SLNFMGYV I GIWGT L PO I VISK I KNICFRK|

LPVNRPIDWKVCORIVGLLGFAAPFTQCGYPALMPLYACI@MKOAFTES PTYKAFL

LYPVARQRIFGLCQVFIRDATPTGWGLAIGHORMRGTFVSPLPTHTAELLAACFARSRSGAIMLT
NSVVLSRKYT SFPWLLGCIRMANWILRGTSEVYVPSALNPADDPSRGRLGLYRPLLRIL PQ
PTTGRTSLYAIBSPSVPSELPBRVHFASPLHVAWRPP

HBYV A genotype-HBsAg
sp|P31873]

SNE
FGPCT PH_GLLGHSEOAOGRI BTVIRIVPPPASTNROTGROPTRT SPPLRDSHPORMOWNS
EAEQFISALNF
LVLOAGFFLLTRILTTPOSLDSWHTSLNFLGGEPVCLGONSQSPTSNHSPTSCRPICRGYRW
CCCTKPTDGNCTCIPIPS SWAFAKYLWEWASVRE SHLSLLVPEVOWEVGLS PTVHLSEINMM
[1YHGEEL YR IEPFIPLLPIFFCLIVY 1

HBYV A genotype-HBeAg
splQ91C37]

SK CLGWLWGMDIDPYKE ATVELLSFE PSDFF SVRDLLDTASALYREA ESPEHCSPH
T LREMILCWGELMTLATWVGN LEDPASRDLVVNYVNTNMGLKIRQLLWEFHISCLTFGRET
VLEYLVSEGVW

HBV A genotype-HBx
spl1Q91C38]|

HBV A genotype-HBpol
spl1Q02314]

DE
I PHOTPSF PKIHLEED TINRCOOFVGPLTVNEKRRLKLIMPARE Y PREITKY
L PLDKGIKMY Y POVVNHYFOWRHYLHTLWKAGILYKRET RSASECGSPYSWEQELEHGRL)
4837 S OR G DE}CS OFSGI LSR S SVGRS TR SORKOSRLGLOPEOGHIATS JGRSGS Ik
N TRRIMIGVE PSGSGH QNS B C LEIO S AVRKAAYSHLS TSKRQS S SGEIVEHISS
RIS 0.5 O Gl VIS CWIWLOFRNT®PC SMIY C L SHLVN LIMDWG PCAM¥H GEHH T RPRTPARVT]
GGVELVDKNPENTQE SRLVVDF S QF SRGETRVSWPKFAVPNLQS LTNLLSSNLSWLSLDVSA

AFYHIPLHPAAMPHLLIGSSGLERIYVARLS SNSRILQNLHDSCSRQLYVSLMLLY
KTYGKLHLYSHPTIILGFRKIPMGVGLSPFLLAQFTSATCSVVRRAFPHCLAFSYMDDVVLG
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AKSVQH LYTAVTNFLLSLGIHLNPNKTKRWGYSTLINFMGYVIGSWGTLPODHIVQKT H
FRKLPVNRPIDWKVCORLVGLLGFAAPFTQCGYPALMPLYACIQAKQAFTFSPTYKAFL SK@
YMNLYPVARQRIBGLCOQVFADATPTGWGLAIGHORMRIMTFVAPLPTHTAELLAACFARSRSGA

LIGTDNSVVLS@KYTSFPWLLGCIANWILRGTSEFVYVPSALNPADDPSRGRLGIMRPTLLRL
PYRPTTGRTSLYANSPSVPSHLPWYRVHFASPLHVAWRPP

HBYV D genotype-HBsAg
sp|P03139] :

MGONLSTSNPLGEFPDHOLDPAFRANTRNP DWDENPNK D@WP DANKVGAGAF GIGFTPPHGG
LLGHS POROGHMOTLEENPPPASTNROSGROPT PLS PPLRITHPOAMINNS TTFHOT LODER
VRGLYWPAGGSS SCRVNP PT TSRS STFSRIGDEMINUEN 1 TS GLGPLLVLOAGEFLLT
RILTIPESLDSHNTSLYFLGGRTVCLGONSOSPRSNHSPTSCPPTCEGYRWMCLRRETIFLE
LLLLCLIFLLVLLDYOGMLEYCPLIPGSSTTSHGECRTCATIEIOGHSMY PSCCCTKPSDGNC
[[C1P1PSSHAFGKFLWENASARFSWLSLLYPEVOWFVGLS EVWLEV LMY WGESLIGHL

SPFLPLLPIFFCLWAYI

HBV D genotype-HBeAg
sp | POC573 | :

SKLCLGWLWEMDIDPYKEFGATVEL SFLPEDFFPSVRDLLDTASALYRBATLESPEHCSPHH
TALROQATILCWGIHLMIKLATWVGYNLEDPIRASRDLVVSYVNTINMGLKFROQLLWFHISCLTFGRET
VIEYLVSEGVW

HBV D genoype-HBx
spQ9QMI3 |

AA LCCOLDPIRDVLCL VA |NGRPYSGIHIGIIISSZSAVIETDH AH  RGLP CAl
FSSAGPC LRFTSARRMETTVNAHSMI PKILEKRTLGLSIMSTTDLEAYFKDCLFKDWEELG
EEMR LIV FVLGGCRHKLVCAPIPCNFFTSA

HBYV D genotype-HBpol
sp|Q9QMI1 |

MPLSYOHFRRLLLLDDEAGPLEEELPRLADEGLNRRVAEDLNLGNLNVS I PHTHKVGNETGL)
¥ SSSVPVENPHWKTPTEENIHLHODI INKCEQFVGPLTVNEKRRLGL IMPARF Y BRISTKYL P
LDKGIKPYYPEHLVNHYFOTRHYLHTLWKAGILYKRE T TEISASFCGSPY SWEQRLOHGAESY
HOOS|G T LSRPPVGEISLOSKH@KSRLGLOSOOGHT ARROOGREINS TRARNHPTHRRIFGVED
NG S N EK S A S CIRMO SENRINA AR S TIERIRINE S S GHAVINGINIBE PEFAR S OSE NP VI
- CHWLOFRESIIPCS DY CL ST VNLLE DG ECIE HGAHH T RIPRT ERIRVTGGVE LVDKNPENT]
B SRLVVDE SOF SRGAMRVSWPKFAVPNLOSLTNLLS SNLSWLS LDVSAAF YHLPLEPAAMP)
HLLVGS SGLSRYVARLSSNSRIGDEIOEGHMENT HDCSRL Y VS LLLL VS TFGRKLHLY SHE)

ITLGFRKIPMGVGLSPFLLAQFTSATICSVVRRAFPHCLAFSYMDDVVLGAKSV@HLESLETA|
VTNFLLSLGIHLNPKTKRWGYSLFMGYVIGGSLPQKLKCFRKLPVNRPI DWK]
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VCORIVGLLGFAAPFTQCGYPALMPLYACTORIKOAFTEFSPI{YKAFTMYOY NLYPVARQRSE

LCOVFADATPTGWGLEWMGHORMRGTFOAPLPTHTAELLAACFARSRSGANILGTDNSVVLSR
KYTSFPWLLGCAANWILRGTSFVYVPSALNPADDPSRGRLGLCRPLLR!EERPTTGRTSLYA
SPSVPSHLPBEIVHFASPLHVAWRPP

Figure S3: Consensus sequences of HBsAg, HBeAg, HBx and HBpol in different HBV
genotypes. A huge number of sequences of HBsAg, HBeAg, HBx and HBpol in HBV
genotype A, B, C and D were collected from HBVdb database. Multiple sequence
alignments were performed and analyzed to obtain the conservative regions of these
sequences in a genotype-dependent way. The conservative properties of each amino acid in
each protein was judged by the threshold of 100%, 95%, 80%, and highlighted the amino
acids in different colors (100%: red, >95%: yellow, >80%: black in gray background, and
<80%: black in white background).

Figure S4:
P2 residue PQ residue MHC-peptide
2 ‘a 2‘
A0201
A2402
Al101

Figure S4: The binding pattern between the main anchor residues of HBV epitope
peptides with HLA-A molecules. The conformational interaction between P2, PQ and the
whole length of HBV epitope peptide (FLWEWASVR), (MMWYWGPSL) and
(STLPETTVVR) with HLA-A0201 (PDB ID: 5F9J), A2402 (PDB ID: 2BCK) and A1101
(PDB ID: 5WKF), respectively, were displayed in 3D structures of peptide-binding groove
of HLA-A molecules.
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Figure S5:

CIR-Mock CIR-A2402 before sorting CIR-A2402 after sorting

23.7%

FITC-HLA-anti-A24

CIR CIR-Mock CIR-A0207 before sorting  CIR-A0207 after sorting
0.00% 0.02% 1 80.1% 84.3%

> PE-anti-HLA-A2

CIR CIR-Mock CIR-A3101 before sorting CIR-A3101 after sorting

2.40% | 0.72% 934%| |

> PE-anti-HLA-ABC

CIR CIR-Mock CIR-A0203 before sorting  CIR-A0203 after sorting
2.19% 2.54% 15.2% 94.6%

> PE-anti-HLA-ABC

CIR-A0201before sorting CIR-A0201 after sorting CIR-A0206 before sorting CIR-A0206 after sorting  CIR-A1101 before sorting CIR-A1101 after sorting

91.5% | | 19.7% | ] 85.3% 80.5%

CIR-A0101 before sorting  CIR-A0101 after sorting  CIR-A3303 before sorting  CIR-A3303 after sorting  CIR-A3001 before sorting CIR-A3001 after sorting

17.7% 89.1% | | 9.46% | | 88.1% | | 9.53% 84.1%

> PE-anti-HLA-ABC

CIR CIR-Mock CIR-A1102 before sorting ~ CIR-A1102 after sorting CIR-A0301 before sorting  CIR-A0301 after sorting

1.59% 12.6% 16.2% 88.3%

> PE-anti-HLA-ABC

Figure S5: Hmy2.CIR cell lines expressing indicated HLA-A allotypes. The transfected
Hmy2.1 CIR cell lines expressing HLA-A2402, A0207, A0201, A0203, A0206, A0101,
A1101, A3101, A3303, A3001, A1102 or A0301 were generated, respectively, and stained
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with FITC-anti-HLA-A24, PE-anti-HLA-A2 or PE-anti-HLA-ABC, then sorted by flow
cytometry. The purity of these transfected HMy2.CIR cell lines was 80% to 94% after

sorting.
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Figure S6: Binding affinity analysis of 62 validated HBV epitope peptides with
corresponding HLA-A allotypes using peptide competitive binding assay. A series of
unlabeled HBV epitope peptides were co-incubated with fluoresce-labeled reference
peptides and transfected HMy2.CIR cell lines expressing the indicated HLA-A allotypes.
Then the competitively binding (%) of each HBV epitope peptide at SuM and 15uM was
calculated by measuring the percentage of fluorescence-positive HMy2.CIR cells. Blue line
and purple line represented the line diagram of cell fluorescence strength under 5pM and
15uM HBV epitope peptide, respectively. Gray filled and red line represented the cell
maximal fluorescence (cells with FITC-labeled reference peptide) and negative control (cell

background fluorescence with 1640 medium alone), respectively.
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