Targeting tumor immune microenvironment to overcome KRAS G12C inhibitor resistance in NSCLC
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Introduction. KRAS G12C mutation is a major driver of non–small cell lung cancer (NSCLC). Recent findings suggest that tumor immune microenvironment (TIME) plays a critical role in determining response and the development of drug resistance. Understanding the interplay is therefore essential for improving precision medicine strategies.
Aims. Using KRAS G12C–mutant lung cancer as a model, this study aimed to investigate how the TIME evolves during sotorasib treatment and how these changes contribute to the emergence of resistance. Ultimately, we sought to identify improved therapeutic strategies to overcome resistance and enhance patient outcomes. Importantly, such strategies extend beyond tumor cell–intrinsic alterations and instead focus on reshaping the overall immunosuppressive landscape of the tumor microenvironment.
Methods. We pioneered the establishment of a resistant mouse model through long-term in vivo induction. Multiple complementary approaches were employed to characterize the TIME in KRAS G12C-mutant lung cancer, including syngeneic mouse models, cell co-culture systems, flow cytometry, and gene expression analyses.
Results. Our preliminary findings indicate that an immunosuppressive TIME contributes to resistance to sotorasib. First, PD-L1 upregulation was closely associated with the development of resistance to AMG-510. Second, the PD-L1–JAK2/STAT3/IL-6 signaling axis functioned as a key regulatory pathway that promotes MDSC recruitment. Based on it, we further explored the composition of the immunosuppressive TIME in resistant tumors (such as regulatory T cells, M2 macrophages or Th cells) and sought potential strategies capable of remodeling the TIME to reverse resistance.
Discussion. Our findings demonstrate that remodeling of the immunosuppressive TIME plays a central role in the development of sotorasib resistance. Targeting immunosuppressive components that emerge during resistance may represent a promising strategy to overcome resistance and warrants further clinical investigation.
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