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Abstract

wide, and current treatment options have limited efficacy. This article aims to outline the potential of personalized

HCC (hepatocellular carcinoma) is one of the leading causes of cancer-related deaths world-

neoantigen vaccines combined with immunotherapy in the treatment of HCC. By utilizing advanced de novo mass
spectrometry techniques to identify patient-specific tumor neoantigens, and integrating machine learning and Al
(artificial intelligence) algorithms, a comprehensive methodology and evaluation system is established. This system
is based on multiple dimensions, including neoantigen heterogeneity, driver mutations, MHC (major histocompat-
ibility complex) presentation, and TCR (T-cell receptor) affinity, to advance personalized vaccine design. The article
highlights previous findings in the field, demonstrating that similar therapeutic approaches can significantly enhance
anti-tumor immune responses and improve the efficacy of immunotherapy. This strategy not only provides a novel

approach for personalized and precise immunotherapy in HCC but may also offer breakthroughs for the treatment

of other malignancies.
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Fig.1 Neoantigen-mediated anti-tumor immune response (created with BioGDP.com)
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Table 1 Neoantigen vaccines clinical trail for HCC

NCT%i'5 B 734 N BIEHE SERH I [E55Eiipa

NCT number ~ Neoantigen vaccine  Phases  Patients Start date ~ Completion date  Brief description

NCTO04251117 GNOS-PV02 12 36 2020/3/1 2024/6/25 To study personalized neoantigen DNA vaccine (GNOS-
PV02) and plasmid encoded IL-12 (INO-9012) in com-
bination with pembrolizumab (MK-3475) in subjects
with in advanced HCC

NCT04912765 DC vaccine 2 60 2021/4/15  2024/5/25 To study neoantigen DC vaccine and nivolumab in HCC
or liver metastases from CRC

NCT05105815 IPMO001 Early 1 23 2021/12/31 2024/12/31 To study, safety and effects of a neoantigen/tumor-
specific antigen IPMO001 vaccine on HCC, IPM001

NCT05981066 ABOR2014 NA 48 2023/7/10  2025/12/31 To evaluate the safety, tolerability and preliminary
efficacy of ABOR2014 (IPM511) injection in relapsed
HCC

NCT03674073 DC vaccine 1 24 2018/10/15 2020/12/15 To study neoantigen DC vaccine with microwave abla-
tion in HCC

NCT05761717 mRNA NA 67 2023/4/20  2025/6/12 To evaluate the safety and efficacy of mRNA encoding
neoantigen sintilimab in patients with liver cancer after
operation

NCT04248569 DNAJBI-PRKACA 1 56 2020/4/20  2027/3/1 To study safety and tolerability of DNAJB1-PRKACA
fusion kinase, with nivolumab Ipilimumab for patients
with fibrolamellar hepatocellular carcinoma

NCT04147078 DC vaccine 1 80 2019/6/1 2026/6/1 To test efficacy and safety of neoantigen DC cell vac-
cine therapy for postoperative cancer, including HCC

NCT05269381 Peptide vaccine 12 36 2022/3/31  2026/2/24 To test the safety and tolerability of personalized neo-

antigen peptide-based vaccine with pembrolizumab in
advanced solid tumors, including HCC

NA: KIRH.
NA: not available.
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Fig.2 Personalized neoantigen cancer vaccine strategies (created with BioGDP.com)
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