Cetuximab inhibits BTC-induced angiogenesis via EGFR/MAPK/ANGPT2 pathway in non-small cell lung cancer
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Introduction. Lung cancer remains a leading cause of cancer-related mortality worldwide, largely due to the poor prognosis associated with metastatic disease. Angiogenesis plays a pivotal role in tumor growth and dissemination. Betacellulin (BTC), a member of the epidermal growth factor (EGF) family, has been implicated in promoting tumor angiogenesis and metastasis in several malignancies; however, its function in lung cancer has not been fully elucidated.
Aims. This study aimed to investigate the role of BTC in promoting angiogenesis in non-small cell lung cancer (NSCLC) and the potential therapeutic effects of Cetuximab.
Methods. Analysis of the GEO database was performed to examine BTC mRNA levels in NSCLC, with a focus on adenocarcinoma cell lines. Functional in vitro assays were conducted to evaluate the effects of BTC overexpression on ANGPT2 expression and angiogenic activity in HUVECs. ANGPT2 knockdown experiments, EGFR/MAPK signaling inhibition, and Cetuximab treatment were applied to explore underlying mechanisms. In vivo validation was carried out using xenograft tumors derived from BTC-overexpressing A549 cells.
Results. Elevated BTC expression was identified in NSCLC, particularly adenocarcinoma. BTC overexpression significantly increased ANGPT2 expression and promoted tube formation in HUVECs, effects abolished by ANGPT2 knockdown. Cetuximab treatment suppressed BTC-induced ANGPT2 expression, EGFR phosphorylation, and angiogenic activity. Mechanistically, BTC activated the EGFR/MAPK (ERK, p38, JNK)/c-Jun pathway, leading to nuclear translocation of c-Jun, which was blocked by MAPK inhibitors. In vivo, BTC-overexpressing xenografts displayed increased tumor growth and elevated expression of BTC, ANGPT2, and CD31.
Discussion. BTC promotes angiogenesis in NSCLC via the EGFR/MAPK/c-Jun/ANGPT2 signaling pathway. Cetuximab effectively inhibits BTC-driven angiogenesis, underscoring its therapeutic potential in lung cancer. Targeting BTC signaling may represent a novel strategy to suppress angiogenesis and improve clinical outcomes.

