Targeting LPCAT2 and PAFR overcomes immunosuppression and enhances anti-tumor immunity in glioblastoma
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Introduction Glioblastoma (GBM) is a highly aggressive primary brain tumor with a 5-year survival rate of only ~5%. Current therapies are hindered by the immune-privileged nature of the brain, a strongly immunosuppressive tumor microenvironment, poor blood–brain barrier permeability, and the expansion of cancer stem cells.
Aims This study aims to investigate the role of Platelet-activating factor (PAF) and its metabolic regulator LPCAT2 in GBM immune evasion and tumor progression, and to evaluate whether inhibition of the LPCAT2/PAF axis can enhance anti-tumor immunity.
Methods Molecular mechanisms will be explored using RNA-seq, lipidomics, and protein analysis. Immune cell alterations will be assessed by single-cell RNA-seq and R-based immune subpopulation analysis. Functional assays (PAF ELISA, Western blotting, colony formation, migration, cell viability, and caspase activity analyses) and in vivo studies will evaluate the effects of PAFR/LPCAT2 inhibition, alone or combined with immunotherapy.

Results: Preliminary data show that LPCAT2 and PAF levels are increased in recurrent and TMZ-resistant GBM cells, correlating with enhanced tumor migration and resistance to chemotherapy. PAF also reduces γδ T cell cytotoxic activity, whereas treatment with the PAFR antagonist apafant restores γδ T cell-mediated killing of GBM cells.

Discussion: These findings suggest that the LPCAT2/PAF signalling pathway promotes GBM progression by reprogramming both tumor cells and the immune microenvironment. Targeting this pathway may overcome immunosuppression and improve the efficacy of current GBM therapies.
