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Clarification of molecular basis for high mutation frequency induced by heavy
ion beams
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A heavy ion beam is a type of ionizing radiation. The energy imparted by the
radiation to the surroundings per unit length in the direction of travel is referred to as linear
energy transfer (LET; keV/u m). In Arabidopsis dry seed, the mutation rate reaches a maximum at LET

= 30 keV/p m, and at 290 keV/uy m, large-scale chromosome rearrangements such as deletions and
duplications are induced. The objective of this study was to investigate the biological factors
influencing the maximum mutation rate and the maximum size of deletions. Regarding the maximum
mutation rate, the RPALE gene, one of the DNA repair enzymes, has been identified as a potential
candidate. The distribution of essential genes in the genome was also found to be a factor in
determining the upper limit of deletion size.
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