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Bioinformatics analysis of HLLA-A2 restricted neoantigen epitopes in breast cancer

YOU Zicong®, ZHON WeijunbA, LUO Yunfeng®’, DENG Jianwen*, ZHANG Pusheng®, FENG Haizhan®, WENG Junyan®, YU Jinlong®,
ZHU Huijuan®, LI Yuhua®, SHI Fujun® (a. Department of Breast Surgery, Center of General Surgery; b. Department of Hematology,
Zhujiang Hospital of Southern Medical University, Guangzhou 510282, Guangdong, China)

[Abstract] Objective: To screen candidate epitopes of breast cancer HLA-A2 restrictive neoantigen and to identify high frequency
mutation sites in breast cancer neoantigen by using bioinformatics method. Methods: NCBI and GDC databases were used to search
missense mutation sites formed by single nucleotide mutation in breast cancer among reported literatures and sequencing data. The new
antigen epitopes were predicted by HLA-A2 antigen epitope prediction website BIMAS, SYFPEITHI and artificial neural network-
based NetMHC4.0, and the epitopes with TAP binding power less than Intermediate were eliminated. The candidate epitopes were
prioritized by mutation frequency and prediction results. Results: A total of 17 high-frequency mutation genes, including BTLA,
ERBB2 and NBPF12 etc, were screened by the above-mentioned methods, and a total of 26 neoantigen epitopes were identified. The
binding power of epitopes predicted using BIMAS and SYFPEITHI showed great difference (P<0.05), epitopes in high priority as
GSTP1 (A114V, mutation frequency of 5.94%) and BRCA2 (N991H, mutation frequency of 5.40%) etc, were expected to be
candidate neo-antigen epitopes; however, their mutation frequency was relatively too low to achieve “universal use”. The possibility
of these epitopes used as general breast cancer neo-antigen epitopes is less likely. Conclusion: The common mutation frequency
of breast cancer is lower than that of other tumors; it ’ s difficult to find “universal” new antigen epitopes of breast cancer;
the individualized neoantigen vaccine may be of more promise, which needs further research.
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5.40%), 5 A8 4 % i /I 19 v BTLA(R157S)~ PALB2
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Tab.1 HLA-A2 restricted neoantigen epitopes of breast cancer in GDC database

Missense 1D Epitope Position Sequence Frequency [ (/N]
d84fa526-0940-5676-be5d-c199036dbb1d NBPF12(E125Q) 122-130 SLNQHLQAL 1.48 (20/1 353)
11f63£77-cdbb-5f7¢c-9f7b-cal02f12ce2f XPO1(E571K) 568-576 KLFKFMHET 0.95 (40/4 195)
d9¢13559-9adc-59bb-acaa-11c5ef8b011c CLEC18(A24T) 20-28 LLGTTWAEV 0.42 (4/942)
¢0d7799d-be6e-56ad-b9ca-b55bc0499409 ERBB2(D769Y) 767-775 ILYEAYVMA 0.41 (5/1 211)
cde6fe3d-f02¢-5a18-ab9c-dca3bfaf1f10 CDC42BPA(P675T) 669-677 KQISYSTGI 0.41 (7/1700)
fd747¢5¢-3915-5900-2971-2¢0025baf366 ERBB2(1767M) 767-775 MLDEAYVMA 0.33 (4/1 211)
c1d0e49a-00ba-57b2-a5a7-c4c3cf688c11 PCDHGB4(D664N) 658-666 LLLVFANSL 0.32 (3/942)
70cd0f78-a517-5545-b82d-91dead57d116 ERBB2(D769H) 767-775 ILHEAYVMA 0.25 (3/1 211)
ed8cbf42-d861-56bd-9159-d1cda7ca98fa PTPRZ1(R833C) 830-838 ELFCHLHTV 0.24 (6/2 432)
4e9fe041-26bc-5¢25-9b86-9¢7c29aac779 GOLGAG6L6(Q6H) 1-9 MLMWPHPHL 0.21 (2/942)

Note: The underlined amino acids in the table are mutated sites

<2 SNP #UERE T FLBRE HLA-A2 BRE M #ii [R F AL

Tab.2 HLA-A2 restricted neoantigen epitopes of breast cancer in SNP database

bSNP ID Epitope Position Sequence Frequency [ (1/N]
rs1138272 GSTP1(A114V) 106-114 SLIYTNYEV 5.94 (14 576/245 332)
rs1799944 BRCA2(N991D) 989-997 YMDKWAGLL 5.40 (13 255/245 530)
rs1804645 NCOAI1(P1272S) 1266-1274 SLLQQTSSA 1.69 (2 045/121 396)
1s2234997 ATM(D126E) 119-127 ELLNYIMET 1.57 (3 860/246 020)
rs1800058 ATM(L1420F) 1418-1426 ILFAICEQA 1.12 (2695/241276)
rs4986761 ATM(S707P) 701-709 LLNNYSPEI 0.80 (1 968/245 186)
rs180177137 PALB2(G1145C) 1142-1150 LLLCQCTAL <0.01 (7/246 232)
rs180177137 PALB2(G1145C) 1143-1151 LLCQCTALL <0.01 (7/246 232)
1s2931761 BTLA(R157S) 153-161 WLLYSLLPL <0.01 (11/246232)
12227928 ATR(M211T) 208-216 TLLTVLTRI <0.01 (11/246 232)
112470652 LHCGRSTON1-GTF2A1L(N206S) 203-211 TLQSFSHSI <0.01 (6/246 232)
rs9288952 BTLA(P267L) 259-267 SLNHSVIGL <0.01 (5/246232)
rs1050171 EGFR(Q787H) 781-789 CLTSTVHLI <0.01 (12/24 6232)
1s2227928 ATR(M211T) 204-212 FIEVTLLTV <0.01 (11/246 232)
rs138789658 PALB2(K18R) 16-24 KLREKLAFL <0.01 (7/246 232)
rs1801201 ERBB2(1654L) 653-661 SLLSAVVGI <0.01 (4/246 232)

Note: The underlined amino acids in the table are mutated sites
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Fig.1 BIMAS score for breast cancer neoantigen epitopes
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Fig.3 Mutation frequency and NetMHC score of breast cancer neoantigen epitopes
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