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Elucidation and application of mechanisms of therapeutic_resistance through
mitochondrial metabolic alterations based on patient-derived cancer models
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We have optimized three-dimensional spheroid culture of tumor tissues and
established patient-derived cancer cells (PDCs) that possess enriched stem cell properties.
Additionally, we have found that the formation of mitochondrial respiratory chain supercomplexes is
involved in therapy resistance in breast cancer. In this study, using PDCs derived from
therapy-resistant triple-negative breast cancer, we demonstrated that an estrogen-responsive gene
regulates tumor growth through its target genes, suggesting an influence of mitochondrial
metabolism. We also analyzed PDCs derived from testicular germ cell tumors and revealed the function

of cisplatin resistance-associated genes. Furthermore, we established an assay system to visualize
and quantify mitochondrial respiratory chain supercomplexes in living cells. These findings were
considered applicable to the treatment of cancer.
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