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This study promoted translational research for innovative heavy ion therapy to
elucidate characteristic biological effects of carbon ions and preferable cancers for carbon therapy and
also to develoB optimal methods of the treatment. Results of the research were strong biological effect
of heavy ions pbeing related to NHEJ gene repair mechanism, carbon beam therapy for locally advanced lung
cancer enhance local control with combination with anti-cancer drugs, carbons increase the cell migration
ability of A549 lung cancer cells through the Rho signaling pathway, antigen-specific anti-tumor immunity
being activated in cancer patients with radiation therapy, intravenous administration of dendritic cells
augment anti-tumor immune with combination of carbon therapy to suppress the lung metastasis, greater
enhanced effect of carbon therapy being expected for EGFR mutation-negative lung cancers, the combination
of radiation and mTOR inhibitors sensitizing radiation effect under hypoxia.
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