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Development of new therapies for malignant cancers through disruption of quality
control machinery of mitochondria
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Cancer cells require mechanisms for mitochondrial quality control during
tumor progression because mitochondrial damage is caused by changes in the micro-environmental
condition during this process (such as hypoxia and nutrient deprivation). In this study, we
identified E2F3d, a novel E2F3a isoform, and showed that it mediates hypoxia-induced mitophagy in
cancer cells. E2F3d localizes to the outer mitochondrial membrane and its cytosolic domain contains
an LC3-interacting region motif. Furthermore, overexpression of E2F3d induces mitochondrial
fragmentation and mitophagy, indicating that E2F3d is a novel possible mitophagy receptor. Depletion

of E2F3s attenuates hypoxia-induced mitophagy in cancer cells and increases intracellular levels of
reactive oxygen species, which is reversed by the reintroduction of E2F3d. We revealed that E2F3d
plays an important role in mitophagy and mitochondrial quality control in cancer cells.
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