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Abstract

Neoantigen research is crucial for advancing custom cancer vaccines and immunotherapies, offering tumor-specific immune responses.
Despite their potential, these therapies have had limited success due to challenges in neoantigen prediction and cancer's immune evasion.
Neoantigen vaccines, like peptide and dendritic cell vaccines, effectively boost anti-tumor immunity but face manufacturing complexities. In vivo
cell engineering simplifies this process, with myeloid cells showing promise for enhancing immune responses. We developed an injectable
microporous scaffold for in vivo monocyte and DC vaccine generation, promoting antigen presentation and T-cell activation. Furthermore, the
production of intracellular neoantigens in DCs can be achieved generally via mRNA transfection or mRNA electroporation, which are not
suitable for in vivo cell engineering. Subsequently, surface-modified but not encapsulated peptide antigen or neoantigen are released and
ingested by extensive antigen presenting cells, regardless of their phagocytic abilities, via cell membrane sulfhydryl group-promoted disulfide
bond exchange. Consequently, this promotes cell differentiation, activation, and migration from the produced monocyte and DC vaccines
(MASVax) to stimulate antitumor T-cell immunity. Neoantigen-based MASVax combined with immune checkpoint blockade induces rejection of
established tumors and long-term immune protection.
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