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[Introduction]

Recently, yeast Saccharomyces cerevisiae is recognized as promising microorganisms to realize efficient
production of useful chemicals such as D-lactic acid and 2,3-butanediol (2,3-BDO) from renewable resources like
plant biomass.

In this study, we attempted to construct yeasts that efficiently produce D-lactic acid or 2,3-BDO by using
the previously developed global metabolic remodeling technology. We also attempted continuous production of
D-lactic acid and 2,3-BDO by alginate encapsulated yeast and flocculent yeast using an airlift bioreactor.

[Method and Result]

D-lactic acid-producing yeast was constructed by expressing D-lactic acid production-related enzyme
containing D-LDH derived from Leuconostoc mesenteroides in yeast S. cerevisiae YPH 499 at an optimal ratio. In
addition, 2,3-BDO producing yeast was constructed by expressing 2,3-BDO production-related gene containing
2,3-BDO producing gene derived from Bacillus subtilis and Bacillus amyloliquefaciens in yeast S. cerevisiae YPH
499 at an optimum ratio. Each constructed yeast was immobilized by sodium alginate or immobilized by
flocculation, and continuous production of D-lactic acid and 2,3-BDO by an air lift bioreactor was carried out.

In the continuous production of D-lactic acid by alginate encapsulated yeast, stable D-lactic acid
production was achieved for more than 100 hours at a dilution rate of 0.060 /h to 0.090 /h. When the dilution rate
was 0.09 /h, D-lactic acid was produced on average 14.5 g/L (0.13 of the yield).

In continuous production of 2,3-BDO by flocculent yeast, stable 2,3-BDO production wasa achieved for
more than 400 hours at a dilution rate of 0.065 /h to 0.20 /h. When the dilution ratio was 0.20 /h, 2,3-BDO was
produced on average 38.4 g/ L (0.51 of the yield).

Consequently, we succeeded in producing highly efficient D-lactic acid and 2,3-BDO using an airlift
bioreactor.




