NGI-1 enhances immunotherapy against glioblastoma via blocking PLOD2 glycosylation
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Introduction. Glioblastoma (GBM) is an aggressive brain tumor with limited treatment options. Tumor hypersialylation facilitates immune evasion by reducing recognition and cytotoxicity of natural killer (NK) and γδ T cells. Inhibiting glycosylation may restore immune recognition and enhance the efficacy of immunotherapy.
Aims. We aim to assess the effects of NGI-1 (N-glycosylation inhibitor-1) on GBM progression, sialic acid metabolism, the glycosylation pathway, and immune susceptibility.

Methods. NGI-1-treated GBM cells were subjected to CCK-8 assays to assess cell viability, immunoblotting to detect glycoprotein expression, immunofluorescence to measure sialic acid levels, RNA sequencing combined with Ingenuity Pathway Analysis (IPA) to investigate the underlying mechanisms, and NK and γδ T cells co-culture cytotoxicity.
Results. NGI-1 treatment significantly suppressed GBM proliferation and increased sensitivity to NK and γδ T cell–mediated cytotoxicity. RNA-seq and IPA further revealed suppression of mitochondrial-related genes, activation of glycolysis, and inhibition of both N- and O-glycosylation pathways. Additionally, NGI-1 decreased glycosylated PLOD2 (Procollagen-Lysine,2-Oxoglutarate 5-Dioxygenase 2) and upregulated ULBP2 (U16 binding protein 2), thereby enhancing immune cell recognition. Immunofluorescence confirmed reduced sialylation signals in NGI-1–treated GBM cells, validating its effect on removing the glycan shield. However, the overexpression of PLOD2 diminished the impact of NGI-1 on cell growth, immune susceptibility to NK and γδ T cells, and the removal of glycosylated PLOD2.
Discussion. NGI-1 acts as a dual modulator by disrupting glycosylation and altering tumor metabolism, thereby reducing immune evasion and sensitizing GBM cells to NK and γδ T cell cytotoxicity. Importantly, PLOD2 overexpression confers resistance, emphasizing its importance as a critical factor in immune evasion. These findings highlight NGI-1 as a promising adjunctive strategy to enhance innate immune–based therapies for GBM. 
