PAI-1 Drives Common Resistance via TGFβ1 Feedback Activation in lung cancer
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Introduction. Acquired resistance to targeted therapies, including EGFR inhibitors and KRAS G12C inhibitors, remains a critical barrier in lung cancer management, necessitating the identification of shared resistance mechanisms.

Aims. This study aimed to investigate the common driver underlying cross-class resistance to EGFR and KRAS G12C inhibitors and evaluate their therapeutic potential.

Methods. We established resistant lung cancer cell models and employed molecular profiling, pathway analysis, and both in vitro and in vivo functional assays to characterize resistance mechanisms. Clinical relevance was assessed through correlative analysis of patient samples.

Results. Plasminogen activator inhibitor-1 (PAI-1) was identified as a common mediator of resistance to both inhibitor classes. Mechanistically, elevated PAI-1 activated TGFβ signaling via TGFβ1 upregulation, initiating a self-sustaining PAI-1/TGFβ1 positive feedback loop that maintained the resistant phenotype. Pharmacological inhibition of PAI-1 effectively resensitized resistant cells to targeted therapy in preclinical models. Clinically, PAI-1 expression correlated positively with TGFβ1 levels and poor prognosis in non-small cell lung cancer patients.

Discussion. These findings reveal PAI-1-driven TGFβ pathway activation as a novel, shared mechanism of acquired resistance across EGFR and KRA G12C inhibitors. Targeting PAI-1 represents a promising translational strategy to overcome therapeutic resistance and improve clinical outcomes in lung cancer.

