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Elucidation of radioresistance mechanisms_in cancer stem cells focusing on mTOR
activation under hypoxic/nutrient starvation conditions
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The presence of radiation resistant cells in solid human tumors is one of
the most important factors for radiotherapy. In solid human tumors, it is well known that hypoxia
causes cellular radioresistance and that tumor hypoxia is consistently associated with nutrient
starvation conditions. To identify molecular targets for selective regulation of radioresistance
under hypoxic/nutrient starvation conditions, mTOR, known as nutrient sensor, was focused. Under
nutrient starvation conditions, mTOR activity is thought to be inhibited and cells show
radioresistance. Liver cancer cell lines, however, showed that mTOR activation and increased
radiosensitivity under nutrient starvation conditions. Inhibition of mTOR expression by siRNA
suppresses the increased radiosensitivity under nutrient starvation conditions. This study
demonstrates for the first time that nutrient starvation conditions activate mTOR and increase
radiosensitivity through mTOR activation in liver cancer cell lines.
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