Celastrol targets the BACH1 to regulating HMOX1-induced ferroptosis and apoptosis in TNBC
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Introduction. Celastrol has a very wide range of pharmacological          activities, especially in the anti-tumor area. However, the specific target and mechanism of celastrol anti-triple negative breast cancer (TNBC) action remain poorly understood.

Aims. This study aimed to untangle the mechanism of celastrol in anti-TNBC and evaluate its potential benefits as an anti-tumor agent.

Methods. The effects of celastrol on TNBC cells were evaluated using MTT assays, xCELLigence real-time cell analysis, high-content imaging, Transwell migration assays, and apoptosis analysis. Integrated proteomics and metabolomics were employed to investigate the underlying mechanisms. Molecular docking and cellular thermal shift assays (CETSA) were conducted to identify celastrol’s molecular target. Additionally, the anti-tumor efficacy of celastrol in vivo was assessed in BALB/c nu/nu mice bearing orthotopic MDA-MB-231 xenografts.

Results. Our results showed that Celastrol significantly suppressed TNBC cell viability, proliferation, and migration while inducing apoptosis in vitro. And celastrol binds to BTB and CNC homology 1 (BACH1) to up-regulation heme oxygenase 1 (HMOX1) and induce ferroptosis. Mechanistically, celastrol directly bound to BACH1, downregulating its expression and inhibiting its nuclear translocation, thereby upregulating HMOX1. This cascade led to intracellular Fe2+ accumulation, lipid peroxidation, and subsequent ferroptosis and apoptosis. In vivo experiments confirmed that celastrol effectively inhibited the growth of MDA-MB-231 xenografts. 

Discussion. Our findings demonstrate that celastrol targets BACH1 to induce ferroptosis and apoptosis in TNBC cells via HMOX1-mediated ferroptosis and oxidative stress. This study provides novel insights into the therapeutic potential of celastrol for TNBC treatment.
