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Genomic analysis of mutations in uracil auxotrophic mutants of sake yeast bred
by ion-beam mutagenesis technology
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In this study, we investigated conditions to prepare yeast cells for
ion-beam mutagenesis isolated 5-fluoroorotic acid (5-FOA) resistant mutants as a model, and
demonstrated whole genome analysis of selected strains. As a result, it was found that the number of

point mutations in the genome of 5-FOA resistant mutants obtained by ion-beam irradiation was lower
than those obtained by UV irradiation. It was also found that ion-beams with high liner energy
transfer (LET) radiation tended to cause large-scale mutations inferred as a loss of heterozygosity
(LOH). Additionally, we used ion-beam breeding method improved in this study to breed Gunma original
sake yeasts such as, an non-urea producing yeast, an ethyl caproate high producing yeast, and a
pyruvic acid low producing yeast.
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Total accelerated energy LET™ at target surface
lon-beam lon
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He50 4Hez+ 50 16
C320 12C6+ 320 76
C220 12C5+ 220 107
C190 12C6+ 190 123
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3 5-FOA
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Point mutation
Base substitution
Homo 14 =03 14 =05 14 =05 06 = 02
Hetero 6.8 + 14 9.0 =+ 26 116 += 20 158 + 22
Deletion
Homo ND ND ND ND
Hetero 01 =01 10 =05 02 =02 ND
Insertion
Homo ND ND ND ND
Hetero 01 =01 ND ND 08 = 04
Total number 84 =15 114 =+ 33 132 + 23 172 = 25
LOH 06 + 0.2 16 += 06 24 = 07 02 = 02

ND Not detected
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