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Basic study of targeting cancer stem cells by heavy-ion beams and hyperthermia
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Targeting cancer stem cells (CSCs) might enable improvement of the cancer
therapies. The overexpression of Lin28B reduced mature let-7 microRNA expression in melanoma cell
lines, and enhanced the sphere-forming ability of melanoma cell lines, which is a characteristic of
CSC populations. Interestingly, Lin28B-overexpressed melanoma cells were more resistant to X-ray
irradiation than control cells, and Lin28B-induced radioresistance was abolished after carbon ion
irradiation. Our results suggest that a carbon ion beam is more effective than an X-ray beam in
terms of killing cancer cells, possibly due to elimination of CSC populations.

In addition, we demonstrated that C-ion and heat treatment can induce DNA damage via DSB formation
reflected by y H2AX foci formation under hypoxia. C-ion and yperthermia therapy can be beneficial
for the prognosis of cancer patients through increased DNA damage leading to tumor cell death.
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