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Development of yeast-based microbial cell factories and basic technologies for creation of
Smart Cells (Engineering Biology Research Center, Kobe University) Jun Ishii

Yeast has greatly contributed as a model of eukaryotes to advance a wide variety of studies
in academia such as biochemistry, genetics and molecular biology. The yeast is also widely
used in systems biology as well as in industrial alcoholic fermentations. Because of these
situations, various genetic tools including DNA assembly, genome editing, and gene
disruption/overexpression strain collections have been developed to support the understanding
of this microorganism. While microbes such as yeast and lactic acid bacterium can produce
ethanol and lactate dominantly in nature, researches on metabolic engineering of
microorganisms are growing to produce varied useful substances such as biologics, fragrance,
and feedstock for fuels and chemicals. Because of many advantages including high resistances
for pH, stresses and self-lysis, repeatedly or continuously controllable fermentations, and
potential for transfer of plants and know-how cultivated in ethanol fermentations, the use of
yeast as the production host has attracted great interest in industrial applications.

In recent years, synthetic biology has begun to become widespread, and especially in the
field of metabolic engineering, it is used to construct the highly-designed production cells by
optimizing metabolic pathways and expression controls with the aim of further increasing
productivity of target compounds in metabolically modified microbes. In this presentation, I
will introduce our researches using yeast as the main host organism regarding the construction
of cell factories based on metabolic engineering for the production of useful compounds, and
the development of basic technologies incorporating synthetic biology toward the creation of
Smart Cells.
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