2014 2015

Development of genome engineering technology to create genome diversity in yeast
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We have previously developed chromosome splitting technology (PCS) in the yeast
Saccharomyces cerevisiae. It is based on homologous recombination and enables splitting of a chromosome
at any point to form two newly derived chromosomes. However, because of low homologous recombination
activity, PCS is limited to a single site at a time, which makes the splitting of multiple loci laborious
and time-consuming. In this study, we have developed efficient and versatile genome engineering
technology named CRISPR-PCS by integrating PCS with the genome editing CRISPR/Cas system. This
integration allowed activation of homologous recombination. In fact, the CRISPR-PCS enabled generation of
simultaneous multiple chromosome splitting such as generation of up to five derived chromosomes from a
single chromosome and eight derived chromosomes from four different chromosomes. The CRISPR-PCS
technology should contribute to not only breeding novel yeast strains but also revealing genome function.
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