Annexin-A1 modulates apoptosis–autophagy interplay in 5-FU-resistant colorectal cancer via PI3K/AKT/mTOR.
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Introduction. Colorectal cancer (CRC) is a major cause of cancer mortality, with relapse driven by chemoresistant cancer stem-like cells (CSCs). Annexin A1 (Anx-A1) regulates apoptosis and autophagy, yet its role in CSC-mediated chemoresistance through the PI3K/AKT/mTOR pathway is yet to be elucidated.
Aims. This study investigated the role of Anx-A1 in modulating apoptosis-autophagy interplay in a 5-Fluorouracil (FU)-resistant colorectal CSC model using HCT 116, through its regulatory effects on the PI3K/AKT/mTOR signaling pathway.
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AI-generated content may be incorrect.]Methods. A 5-FU-resistant CRC CSC model was generated by sequentially exposing HCT 116 cells to 5-FU. CSC markers (CD133, ALDH1, ABCG2, Oct-3/4) were analyzed by flow cytometry and Simple Western. Anx-A1 knockdown/overexpression was performed using siRNA and plasmids. Chemosensitivity, apoptosis, and autophagy were evaluated by viability, caspase, profiler arrays, Western blotting, and flux assays. PI3K/AKT/mTOR signaling proteins were quantified via Simple Western.
Results. IC₅₀ values for 5-FU increased significantly from parental cells (G0: 9.8 ± 0.6 μM) to resistant generations (G1: 22.4 ± 1.2 μM; G2: 38.6 ± 1.5 μM, p<0.01). CSC marker expression was upregulated in resistant cells (CD133: 41.2 ± 2.3% vs 18.5 ± 1.9% in parental; ALDH1: 35.6 ± 1.8% vs 12.1 ± 1.1%). Anx-A1 expression was elevated 2.4-fold in resistant CSCs. Anx-A1 knockdown reduced IC₅₀ (14.7 ± 0.9 μM), suppressed CSC markers, and enhanced caspase-3/7 (1.8 ± 0.2 fold). Most apoptosis proteins, including Bcl-2 and survivin declined, while autophagy increased (LC3-II: 2.5 ± 0.3 fold; p62: 1.9 ± 0.2). PI3K/AKT/mTOR analysis revealed increased p-PI3K (1.7 ± 0.1 fold), p-AKT (1.6 ± 0.2 fold), and marked mTOR suppression (0.4 ± 0.05 fold).
Discussion. These findings indicate that Anx-A1 sustains chemoresistance in 5-FU-resistant HCT 116 cells regulating CSC marker expression and cell survival by regulating CSC markers and survival. Whilst apoptosis was only partially activated, autophagy emerged as the dominant response, linked to PI3K/AKT activation and mTOR suppression, highlighting the importance of Anx-A1 as a potential therapeutic target to overcome chemoresistance in colorectal cancer.
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