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Table S1
Clinical characteristics information of 27 patients.
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Table S2
HLA-A, -B, and -C information of peripheral blood mononuclear cells (PBMCs), tissues, organoids, and matched healthy PBMCs.
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Fig. S1. Peptides detected with MS. HLA-ABC-presented peptides confirmed with mass spectrometry for validation experiments.

Table S3
Selected peptides for validation experiments.
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Table S4
Immunogenic potential-related scores of peptides selected for validation experiments.
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Fig. S2. Immunogenicity of peptides analyzed by CD107a+IFNγ+ expressions of peptide-reactive T cells. DMSO stimulation was used as control and the detailed fold changes of CD107a+IFNγ+ co-expressions of CD3+CD8+ T cells after three cycles of each peptide stimulation were shown.

Table S5
CD107a+IFNγ+ proportion of peptide-reactive CD8 T cells (%).
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Patient No. Pep No. HLA MT pep WT pep Parental gene Pep in MS
20 1 HLA-B58:01 IASGGTTWEKW SASWGGTIEKS ROCK2 IASGGTTWEKW
2 HLA-A33:03 NASQNGTIVVR QGSQNGTIVNG ZNF337-AS1 NASQNGTIVVR
3 HLA-A33:03 FFKLAEHREVR AAELAEHREVR MIGA1 FFKLAEHR
27 1 HLA-A11:01  SVWALGNGIMK SVVALTNGAGK NDUFAF6 WALGNGIMK
2 HLA-A33:03 NLKLPKVNVWR  NLKLPKVNEIK EFCAB13 KLPKVNVWR
3 HLA-A11:01 KLPKVNVWR KLPKGGDWR EFCAB13 KLPKVNVWR
4 HLA-A11:01 YGFNEILKK YGFNEILKH TBC1D15 YGFNEILKK
5 HLA-A11:01  KHYGFNEILKK  KHYGFNEILKH TBC1D15 YGFNEILKK
6 HLA-C03:02 FSDWANFLTKY TSDCAICLEKY AZIN1 NA
7 HLA-B58:01 NTSPTGNQWSF FGSPTGNQMSS BIRC6 NA
8 HLA-C03:02 AIVLFSPGRHY ASRGFSCGRHY NR2C2 NA
No.: number

MT: mutated, WT: wildtype

Pep: peptide
MS: mass spectrometry
NA: not available
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Patient No. Mismatch _ MTpep MTpep_score MTpep_aff _MTpep_rank _MTpep_comb MTpep_tap MTpep_cleavage _WTpep Score

20 5 IASGGTTWEKW  0.919341 0.078 0.697621 1.03254 0.92 0.78461 SASWGGTIEKS  0.70115167
4 NASQNGTIVWR 0.340676 0.776 0.35965 0.60846 1.784 0.88825 QGSQNGTIVNG  1.55E-09
3 FFKLAEHREVR 0.293435 0.955 0.488608 0.68479 1.336 0.61505 AAELAEHREVR  1.63E-09
27 4 SVWALGNGIMK  0.750045 0.131 0.634292 0.95097 0.992 0.73852 SWALTNGAGK  0.57360326
3 NLKLPKVNVWR  0.361518 0711 0.470161 0.8376 172 0.88265 NLKLPKVNEIK 0.36226194
3 KLPKVNVWR 0.115851 1.637 0.344297 0.54395 1614 0.88265 KLPKGGDWR 1.12E-05
1 YGFNEILKK 0.474613 0413 0.521941 0.74373 0332 0.91745 YGFNEILKH 1.06E-05
1 KHYGFNEILKK 0.113032 1.662 0.277035 0.57218 0.95 0.91745 KHYGFNEILKH 1.36E-05
5 FSDWANFLTKY  0.106871 1.85 0.408099 0.49652 2.406 0.97054 TSDCAICLEKY 0.46641198
4 NTSPTGNQWSF  0.388467 0.683 0.393708 0.68761 2792 0.97695 FGSPTGNQMSS  0.60565879
4 AIVLFSPGRHY 0.106684 1.852 0.220226 0.51376 3.462 0.97425 ASRGFSCGRHY _ 0.42295961
No.: number

MT: mutated, WT: wildtype
Pep: peptide
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HCC 20 HPB 01 HPB 02 HPB 03
Pep 1 9.9299 4.2739 2.1641
Pep 2 10.1244 NA 2.0847
Pep 3 11.4173 NA 2.7509
DMSO (control) 11.7519 3.9673 1.8924
HCC 27 HPB 04 HPB 05 HPB 06
Pep 1 8.3802 30.0343 12.025
Pep 2 NA 23.4836 13.2285
Pep 3 10.1716 31.131 17.7005
Pep 4 6.8898 31.3286 19.5151
Pep 5 5.7414 29.4498 15.8098
Pep 6 NA 25.0078 11.9338
Pep 7 NA 31.314 14.6946
Pep 8 NA 30.1854 16.083
DMSO (control) 6.0891 25.4914 15.4769

NA: not available

Pep: peptide

HPB: healthy peripheral blood
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Patient No. Sex Age Tumor stage Pathology HBV infection

1 Male 60 i HCC Yes
2 Male 45 I HCC Yes
3 Male 56 ] HCC Yes
4 Female 55 vB GBC No
5 Male 48 I HCC Yes
6 Male 54 A HCC Yes
7 Male 39 ns HCC Yes
8 Male 58 ns HCC Yes
9 Male 35 IVA HCC Yes
10 Male 49 I icc No
1 Male 55 ns HCC Yes
12 Male 58 I icc Yes
13 Male 36 I HCC No
14 Male 42 ns HCC Yes
15 Female 32 ns icc Yes
16 Female 38 I HCC Yes
17 Male 62 ns HCC Yes
18 Male 46 n HCC No
19 Female 35 A HCC Yes
20 Male 61 ns HCC Yes
21 Male 49 I HCC Yes
22 Male 48 n HCC Yes
23 Female 59 I HCC No
24 Male 52 I HCC Yes
25 Male 27 I GBC No
26 Male 51 A HCC Yes
27 Female 65 ] HCC No

HCC: hepatocellular carcinoma; ICC: intrahepatic cholangiocarcinoma; GBC: gallbladder _carcinoma
HBV: hepatitis B virus; No.: number
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Patient No. HLAA HLAB HLAC Healthy PB No. HLAA HLAB HLA-C
HCC 20 FB A3ZO1 A2402  B5801  B15:09 C07:04 HPBO1 A3303  B5101  B6801  C'03:02  C1402
Tissue A2402  B'5801 B! C07:04 HPB 02 A11:01 B'5801 C'03:04

Organoid ~ A'33:03  A2402  B'S801  B'15:18 C07:04 HPB O3 A3303  B'5801  B'EBO1  C'03:02  C'03.02

HCC 27 PB A1101 A3303  B4001  B58:01 C07:02 HPBO4 A%801  B4001  B'5101  C'502  C'07:02
Tissue  A"101  A'33:03  B'4001  B'5801 C07:02 HPBO5 A3303  B4001  B'E8O1  C'03:02  C'07:02

Organoid _ A'11:01 __ A'3303 _ B'40:01 _ B'58:01 C07:02 HPB 06 A'3303  B'4001  B'5801  C'03:02  C'07:02
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