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Elucidation of the truck structure of the heavy particle beam using the deletion
pattern in the hprt gene
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This study aims to investigate the contribution of the indirect action to
the mutation induction using DMSO in cells irradiated with X-rays or carbon-ion beam to ascertain
the profound biological effects by the heavy particle beam. The mutation induction was detected as
6-thioguanine-resistant colonies at the hprt locus and the deletion pattern of exons in the hprt
gene was analyzed by the multiplex polymerase chain reaction. The contribution of the indirect
action of X-rays on the mutation frequency was approximately 80%, and both contributions of low- and

high-LET carbon ions were approximately 50%. The total deletion rate was approximately 60% in cells

irradiated with carbon ions. When combined with DMSO in carbon ions-irradiated cells, the total
deletion rate remained persistent. These results demonstrated that the indirect action of carbon
ions was unlikely to exert a substantial impact on the gene deletion pattern of carbon ions-induced
mutants.
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