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Translational control in cancer stem cells and drug discovery
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Cancers are originated from a small population which is called cancer stem
cells (CSCs). CSCs can be identified by aldehyde dehydrogenase (ALDH) assay. However, growth
regulation of CSCs is not fully understood. In the present study, we examined translational control
of CSCs. To explore the genes which translation is upregulated in ALDH-positive cells in breast
cancer cell line, we performed ribosome profiling that provides genome-wide maps of protein
synthesis by quantifying ribosome-protected mRNA using the deep sequencing. As a result, we
determined approximately 1000 translation products in ALDH-positive cells. Especially, we identified

gene X in the ALDH-positive cells. Overexpression of gene X induced increase in ALDH-positive
cells. Conversely, knockdown of gene X inhibited the ALDH-positive cells. In addition, gene X was
enhanced in ALDH-positive cells from patients with breast cancer. These data suggest that gene X
plays a role in translational regulation in CSCs.
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