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1. Method
MHC-I antigen processing and binding predictions were conducted using the IEDB Tools API via the recommended MHC-I Processing method with the immunoproteasome ("immuno") setting. To evaluate candidate epitopes, several metric scores were defined: the Proteasome score represents the predicted cleavage efficiency at the peptide’s C-terminus by the immunoproteasome, where higher values denote more favorable cleavage, while the TAP score measures the predicted efficiency of TAP-mediated peptide transport into the endoplasmic reticulum, with higher values reflecting superior transport kinetics. The MHC score evaluates the log-scaled predicted MHC-I binding affinity for specified alleles, where less negative (higher) values correspond to stronger binding. Antigen processing efficiency independent of MHC binding is reflected by the Processing score, calculated as the combined Proteasome and TAP scores. The Total score integrates both the Processing score and the MHC score, serving as the overall IEDB ranking metric to prioritize candidate epitopes, with higher (less negative) values indicating more favorable epitopes. Finally, the predicted IC50 (nM) estimates absolute MHC-binding affinity, where lower values signify stronger binding, with IC50 values under 500 nM generally considered likely binders and values under 50 nM designated as strong binders.
2. Top 5 Candidates Overall
Across all 30 pairs, ranked by IEDB's total score (processing + MHC binding combined; higher/less negative is more favorable).
	Rank
	Locus
	Allele
	Peptide
	Total score
	Predicted IC50 (nM)
	S1 percentile rank

	1
	HLA-B
	HLA-B*58:01
	SSILLVDLF
	0.5124
	78.5
	0.27

	2
	HLA-A
	HLA-A*30:01
	RVRRRVNAA
	0.2183
	5.8
	0.06

	3
	HLA-A
	HLA-A*02:01
	YLDKVRATV
	-0.1814
	17.9
	0.03

	4
	HLA-A
	HLA-A*02:03
	YLDKVRATV
	-0.2186
	19.5
	0.08

	5
	HLA-A
	HLA-A*02:03
	SVKEYLDKV
	-0.5127
	43.1
	0.05


3. Prediction Results by HLA Locus
HLA-A
	Peptide
	Allele
	Proteasome
score
	TAP
score
	MHC
score
	Processing
score
	Total 
score
	Predicted IC50 (nM)

	RVRRRVNAA
	HLA-A*30:01
	1.1213
	-0.1395
	-0.7634
	0.9817
	0.2183
	5.8

	YLDKVRATV
	HLA-A*02:01
	1.0473
	0.0242
	-1.2529
	1.0715
	-0.1814
	17.9

	YLDKVRATV
	HLA-A*02:03
	1.0473
	0.0242
	-1.2900
	1.0715
	-0.2186
	19.5

	SVKEYLDKV
	HLA-A*02:03
	0.9508
	0.1710
	-1.6345
	1.1218
	-0.5127
	43.1

	YLDKVRATV
	HLA-A*02:06
	1.0473
	0.0242
	-1.6758
	1.0715
	-0.6043
	47.4

	SVKEYLDKV
	HLA-A*02:06
	0.9508
	0.1710
	-1.8609
	1.1218
	-0.7391
	72.6

	TLNDLETDV
	HLA-A*02:03
	0.8584
	0.0864
	-1.6884
	0.9447
	-0.7437
	48.8

	IFNVVSNSL
	HLA-A*24:07
	1.4729
	0.3909
	-3.0404
	1.8638
	-1.1766
	1097.4

	TLNDLETDV
	HLA-A*02:01
	0.8584
	0.0864
	-2.3677
	0.9447
	-1.4230
	233.2

	YLDKVRATV
	HLA-A*02:07
	1.0473
	0.0242
	-3.2707
	1.0715
	-2.1993
	1865.3


HLA-B
	Peptide
	Allele
	Proteasome
score
	TAP
score
	MHC
score
	Processing
score
	Total 
score
	Predicted IC50 (nM)

	SSILLVDLF
	HLA-B*58:01
	1.2480
	1.1592
	-1.8949
	2.4072
	0.5124
	78.5

	NEKSVKEYL
	HLA-B*40:01
	1.3807
	0.4675
	-3.0192
	1.8482
	-1.1710
	1045.2

	THCGHNVDL
	HLA-B*38:02
	1.3863
	0.4014
	-3.0487
	1.7877
	-1.2610
	1118.7

	NEKSVKEYL
	HLA-B*18:01
	1.3807
	0.4675
	-3.4436
	1.8482
	-1.5954
	2777.3

	NKKPEDLTL
	HLA-B*38:02
	1.6445
	0.4861
	-3.8152
	2.1306
	-1.6846
	6534.5

	FPTHCGHNV
	HLA-B*51:01
	1.0717
	-0.0647
	-2.7939
	1.0070
	-1.7869
	622.2

	VSNSLGLVI
	HLA-B*52:01
	1.2999
	0.2169
	-3.3280
	1.5168
	-1.8112
	2128.1

	NEKSVKEYL
	HLA-B*44:03
	1.3807
	0.4675
	-3.7478
	1.8482
	-1.8996
	5594.7

	LAVSSILLV
	HLA-B*51:01
	0.9761
	0.1923
	-3.2190
	1.1684
	-2.0506
	1655.7

	LAVSSILLV
	HLA-B*52:01
	0.9761
	0.1923
	-3.2207
	1.1684
	-2.0523
	1662.1


HLA-C
	Peptide
	Allele
	Proteasome score
	TAP
score
	MHC
score
	Processing
score
	Total
score
	Predicted IC50 (nM)

	IFNVVSNSL
	HLA-C*07:02
	1.4729
	0.3909
	-3.0416
	1.8638
	-1.1778
	1100.4

	YLDKVRATV
	HLA-C*08:01
	1.0473
	0.0242
	-2.6073
	1.0715
	-1.5359
	404.9

	VRATVGTEW
	HLA-C*07:02
	1.4157
	0.4663
	-3.4192
	1.8820
	-1.5372
	2625.2

	VRATVGTEW
	HLA-C*06:02
	1.4157
	0.4663
	-3.5853
	1.8820
	-1.7033
	3848.5

	VRATVGTEW
	HLA-C*07:01
	1.4157
	0.4663
	-3.6364
	1.8820
	-1.7544
	4328.8

	YLDKVRATV
	HLA-C*04:03
	1.0473
	0.0242
	-2.8854
	1.0715
	-1.8139
	768.0

	IFNVVSNSL
	HLA-C*07:04
	1.4729
	0.3909
	-3.7518
	1.8638
	-1.8880
	5646.9

	IFNVVSNSL
	HLA-C*04:01
	1.4729
	0.3909
	-3.8148
	1.8638
	-1.9510
	6528.2

	YLDKVRATV
	HLA-C*04:01
	1.0473
	0.0242
	-3.6213
	1.0715
	-2.5498
	4181.2

	YLDKVRATV
	HLA-C*07:04
	1.0473
	0.0242
	-3.8909
	1.0715
	-2.8194
	7778.8



