Arginine metabolic competition by neutrophils in immunotherapy resistance and potential therapeutic strategy
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Introduction. The tumor-caused metabolic characteristics are known to affect antitumor immunity, but the mechanism in Immune checkpoint blockade (ICB) resistance is not clear.
Aims. Identify the specific mechanisms underlying immunotherapy resistance in NSCLC and propose a potential strategy by targeting amino acid metabolic competition to overcoming immunotherapy resistance in NSCLC therapy.
Methods. Immunoprecipitation, immunofluorescence, co-culture system and mouse model were utilized to clarify the role of arginine metabolic competition by neutrophils and explore the potential strategy to overcome the immunotherapy resistance.
Results. GIMAP4 expression is markedly upregulated in PD-L1 resistant NSCLC tissues. Enhanced GIMAP4 levels are associated with increased neutrophil infiltration and formation of neutrophil extracellular traps (NETs), which in turn leads to a competitive depletion of arginine, a critical amino acid for T cell function. This metabolic competition impairs T cell proliferation and effector functions, thereby facilitating immune evasion. Furthermore, we reveal that GIMAP4-driven neutrophil recruitment is linked to significant metabolic shifts, including increased glycolysis and oxidative phosphorylation, within the tumor microenvironment. These changes support the survival and function of immunosuppressive neutrophils, exacerbating PD-L1 resistance.
Discussion. This study underscores the pivotal role of GIMAP4 in modulating neutrophil dynamics and metabolic pathways, highlighting a novel mechanism of resistance to PD-L1 blockade in NSCLC. Targeting GIMAP4-mediated pathways offers a promising therapeutic strategy to overcome ICB resistance for patients with NSCLC.
