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Neoantigen Peptide Vaccines

Peptide based vesicles for cancer immunotherapy: design, construction and applications
Intranodal injection of neoantigen-bearing engineered Lactococcus lactis triggers epitope
spreading and systemic tumor regressions
In-depth characterization of vaccine-induced neoantigen-specific T cells in patients with IDH1-
mutant glioma undergoing personalized peptide vaccination
Dendritic cell-derived exosomes induce monocyte antigen-presentation and immune
amplification in neoantigen vaccine therapy
Development of a multi-neoepitope vaccine targeting non-small cell lung cancer through
reverse vaccinology and bioinformatics approaches
Multi-engineered T cell vaccine boosting TCR-T cell therapy enhances anti-tumor function and
eradicates heterogeneous solid tumors
Dual prophylactic and therapeutic potential of iPSC-based vaccines and neoantigen discovery in
colorectal cancer
Strategies for neoantigen screening and immunogenicity validation in cancer immunotherapy
(Review)

Neoantigen peptides are derived from unique antigens created by somatic mutations in cancer cells.
Neoantigen peptide vaccines are personalized for each patient, targeting specific mutations in their
cancer cells. Tumor-Associated Antigen (TAA) Peptide Vaccines: TAAs are proteins overexpressed or
uniquely expressed in cancer cells. Peptide vaccines containing TAAs aim to stimulate an immune
response against these cancer-specific proteins. Infectious Disease Peptide Vaccines: Peptide
vaccines can also target infectious diseases by including peptides derived from pathogens, such as
viruses or bacteria, to trigger an immune response.

 Neoantigens arise from somatic
mutations that differ from wild type
antigens and are specific to each
individual patient, which provide tumor
specific targets for developing
personalized cancer vaccines. Decades of
work has increasingly shown the potential
of targeting neoantigens to generate
effective clinical responses. Current
clinical trials using neoantigen targeting
cancer vaccines, including in combination
with checkpoint blockade monoclonal
antibodies, have demonstrated potent T-
cell responses against those neoantigens
accompanied by antitumor effects in patients. Personalized neoantigen vaccines represent a potential
new class of cancer immunotherapy 1).

They are exempt from central tolerance, can generate robust immune responses and can function as
bona fide antigens that facilitate tumour rejection.
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It is a truly personalized therapy because most neoantigens are derived from unique mutations in
each tumor genome.

Keskin et al., demonstrated that a strategy that uses multi-epitope, personalized neoantigen
vaccination, which has previously been tested in patients with high-risk melanoma, is feasible for
tumours such as glioblastoma, which typically have a relatively low mutation load, and an
immunologically 'cold' tumour microenvironment.

They used personalized neoantigen-targeting vaccines to immunize patients newly diagnosed with
glioblastoma following surgical resection and conventional radiotherapy in a phase 1/Phase 1 B
randomized controlled trial. Patients who did not receive dexamethasone-a highly potent
corticosteroid that is frequently prescribed to treat cerebral edema in patients with glioblastoma-
generated circulating polyfunctional neoantigen-specific CD4+ and CD8+ T cell responses that were
enriched in a memory phenotype and showed an increase in the number of tumour-infiltrating T cells.
Using single-cell T cell receptor analysis, they provided evidence that neoantigen-specific T cells from
the peripheral blood can migrate into an intracranial glioblastoma tumour. Neoantigen-targeting
vaccines thus have the potential to favourably alter the immune milieu of glioblastoma 2).
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