Pentraxin 3 contributes to stromal cell senescence and hepatocellular carcinoma cell sorafenib resistance
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[image: image1.wmf]Introduction. Hepatocellular carcinoma (HCC) is frequently associated with resistance to sorafenib therapy. The tumor microenvironment (TME), particularly therapy-induced stromal senescence, is increasingly recognized as a key contributor to therapeutic failure. Aims. This study investigates the role of pentraxin 3 (PTX3) in mediating senescence-associated drug resistance in HCC. Methods. We examined PTX3 expression in tumor stroma and serum from HCC patients treated with sorafenib. In vitro and in vivo models were used to elucidate the functional role of PTX3 in sorafenib resistance and its mechanistic link to cellular senescence. The therapeutic impact of the PTX3 inhibitor (WHC001) in combination with sorafenib was assessed in vitro and in vivo. Results.  PTX3 expression was significantly elevated in stromal fibroblasts and hepatic stellate cells during HCC progression, correlating with poor clinical outcomes. PTX3 was induced by sorafenib and promoted cellular senescence in the TME, leading to increased resistance in liver cancer cells. PTX3 activated CD44-dependent NF-κB signaling in stromal cells and enhanced the expression of antiapoptotic protein Mcl-1 in cancer cells. Disruption of the PTX3/CD44 interaction using WHC001 restored sorafenib sensitivity and enhanced apoptosis both in vitro and in orthotopic HCC models. Discussion. This study identifies PTX3 as a novel stromal biomarker and driver of senescence-associated drug resistance in HCC. Targeting the PTX3/CD44 axis enhances the therapeutic efficacy of sorafenib, providing a promising combinatorial strategy for improving outcomes in advanced HCC patients.
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