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Abstract

Immunotherapy efficacy as monotherapy is negligible for glioblastoma (GBM). We hypothesized that combining therapeutic
vaccination using a plasmid encoding an epitope derived from GBM-associated antigen (pTOP) with local delivery of
immunogenic chemotherapy using mitoxantrone-loaded PEGylated PLGA-based nanoparticles (NP-MTX) would improve the
survival of GBM-bearing mice by stimulating an antitumor immune response. We first proved that MTX retained its ability to
induce cytotoxicity and immunogenic cell death of GBM cells after encapsulation. Intratumoral delivery of MTX or NP-MTX
increased the frequency of IFN-y-secreting CD8 T cells. NP-MTX mixed with free MTX in combination with pTOP DNA vaccine
increased the median survival of GL261-bearing mice and increased M1-like macrophages in the brain. The addition of CpG to
this combination abolished the survival benefit but led to increased M1 to M2 macrophage ratio and IFN-y-secreting CD4 T cell
frequency. These results highlight the benefits of combination strategies to potentiate immunotherapy and improve GBM
outcome. © 2023
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