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Statement of the Problem: Breeding of brewery yeasts have been performed through acquisition of strains having single 
nucleotide polymorphisms. Here, we propose that aneuploidy of sake yeast is a novel target of breeding of novel brewery yeasts. 

Methodology & Theoretical Orientation: We surveyed whether chromosomal aneuploidy affects the brewing characteristic 
of sake yeast. First, we obtained many haploid strains from an aneuploidy strain. Second, we analyzed karyotypes of the 
haploids, and found that chromosome of I, II, VII, IX, X, XI, or XVI are disomic. Finally, the effects of aneuploidy on brewing 
qualities are assessed by comparing between euploids and aneuploids.

Findings: We found that pyruvate-underproducing sake yeast is trisomic at chromosome XI and XIV. To prove the hypothesis 
that trisomy improves pyruvate assimilation, we obtained 45 haploids with various numbers of chromosomes. As a result, the 
haploids disomic at chromosome XI had lower levels of pyruvate. 

Conclusion & Significance: Haploids disomic at chromosome XI produced lower levels of pyruvate. Haploids disomic at 
chromosome XI had metabolism which are characteristics of high mitochondrial activity. From these findings, we concluded 
that aneuploidy, especially the increase of chromosome XI, augments the mitochondrial activity of sake yeast and improves 
pyruvate productivity. This is the first report that aneuploidy of sake yeast improves the brewing characteristics of brewery 
yeasts, and paves a way to breed novel and favorable brewery yeast by targeting the number of chromosomes, which does not 
correspond to GMO.
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