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Molecular mechanisms of mutagenesis by ions beams, and development of new
technology for highly mutagenesis frequency in plant
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lon beams with high-linear energy transfer induce large chromosome alterations,
and thus are effective tools for mutation breeding to create novel characters on crops. The aim of this
study is to improve mutagenesis frequency by ions beams in order to generate effectively novel mutants.
We investigated molecular mechanisms of mutagenesis by heavy ions beams. We elucidated that (1)
mutagenesis by the ion beam is efficiently produced by induction of DNA double strand breaks (DSBs) among
ion beam-induced DNA damages, (2) the activity of ligase 4, which is one of the key DSBs repair enzymes
in non-homologous end-joining pathway, plays an important role in mutagenesis frequency by ion-beam.
These results indicated that mutagenesis frequency by ion beam is increased in ligase 4-deficient plants.
Furthermore, we found that ion beams are also useful for chromosome engineering such as making balancer
chromosomes that make easier to maintain a line of interest over the generation.
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