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This is the first study of engineering mitochondria-damaging fatty acid-like Pt(IV) prodrugs (FALPs) to harness CD36, a fatty acid translocase, to treat drug resistant ovarian cancer. Mitochondria-damaging therapeutics have been proven effective against drug resistant ovarian cancer cells, but their systematic toxicity is higher. To lower the toxicity and increase the therapeutic window, there is a need to generate mitochondria-damaging therapeutics with high specificity against ovarian cancer cells. CD36 is a transmembrane protein responsible for facilitating uptake of free fatty acids, and it is upregulated in ovarian tumors. We hereby employed Pt(IV) prodrugs that mimic the fatty acid structure and act as “Trojan horse” to exploit CD36 for ovarian cancer treatment. First, the CD36-dependent cell entry of FALPs was confirmed by graphite furnace atomic absorption spectroscopic (GFAAS) analysis using ovarian cancer cells with different levels of CD36 expression. Unlike fatty acids that fuel lipid metabolism, these FALPs induce mitochondrial damage and kill ovarian cancer cells. In particular, we found that FALPs are being activated and release cisplatin in mitochondria upon reduction by cytochrome c, and therefore, FALPs induce mitochondrial damage and eliminate chemoresistant ovarian cancer cells. Mitochondrial accumulation and activation of FALPs were attested using HPLC studies, fluorescein imaging, and GFAAS analysis. Corresponding mitochondrial damages were validated by MitoSOX and Mitostatus flow cytometric analysis. Finally, the high potency against chemoresistant ovarian cancer cells was confirmed by cell viability assays. Overall, this work demonstrates an innovative design that allows for selective activation of mitochondria-damaging Pt therapeutics at chemoreistant ovarian cancer cells.
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