Heteronemin promotes oral cancer cell death via ROS-mediated mitophagy
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Introduction. Oral squamous cell carcinomas (OSCCs) present significant clinical challenges with limited therapeutic efficacy.
Aims. This study investigated the anticancer potential of heteronemin (HET), a marine-derived compound from Hippospongia sp., on OSCC cells.
Methods and Results. HET markedly inhibited the viability of HSC-3 and Ca9-22 OSCC cells, exhibiting superior cytotoxicity compared to cisplatin and 5-fluorouracil. Mechanistic studies revealed that HET induced G2/M cell cycle arrest and an increase in ROS levels within cells and mitochondria, leading to mitochondrial dysfunction, as evidenced by reduced oxygen consumption rate, membrane potential loss, a decreased Bcl-2/Bax ratio and the suppression of TOM20. HET suppressed succinate dehydrogenase complex subunit B (SDHB) expression and activity, with molecular docking supporting a direct interaction between HET and the SDHB active site. Moreover, HET triggers hyperactivated mitophagy through PINK1-Parkin and BNIP3-Nix pathways, culminating in mitochondrial-mediated apoptosis. Attenuation of these effects was achieved using the ROS scavenger NAC. An in vivo zebrafish model showed that HET significantly suppressed tumor growth.

Discussion. Collectively, these results identify HET as a potent mitophagy inducer with therapeutic promise for OSCC treatment.
