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Study on the Mechanisms of Improved Fermentation Ability of Yeast Cells
Caused by Soy Peptides

Shingo IZAWA"

Department of Applied Biology, Graduate School of Scientific Technology,
Kyoto Institute of Technology, Kyoto 606-8585

ABSTRACT

We have previously reported that cultivation in media containing soy peptides
improves the growth and fermentation ability of Sacchaomyces cerevisiae.
Compared with yeast cells cultured with casein peptone or bacto peptone, cells
cultured with soy peptides showed the increase in the mRNA levels of genes
involved in phospholipid synthesis. The jnodA and tgl3A tgldA tg/8A mutants showed
decreased growth rate in the soy peptide medium. Since they have deficiency in
the transcriptional activation of genes involved in phospholipid synthesis and in
the supply of fatty acids and diacylglycerol from triacylglycerol, it was considered
that stagnation of phospholipid synthesis caused the delayed growth of these
mutants in the soy peptide medium. Conversely, it is likely that the smooth
supply of phospholipids is induced in the soy peptide medium and contributes the
improved growth of yeast cells. Additionally, we found that soy peptides improve
the eldciency of mutant construction, suggesting the soy peptide's utility for the
breeding of brewer's yeast strains. Soy Protein Research, Japan 18, 93-96, 2015.
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Fig. 1. Transcriptional activation of the yeast genes
involved in phospholipid synthesis by soy
peptides. Cells were cultivated in casein
peptone medium (white bars), bacto peptone
medium (gray bars), and soy peptides medium
(black bars). The mRNA levels of cells in an
exponential phase of growth were analyzed
by qRT-PCR. To compare mRNA expression
levels, the mRNA level of each gene was
normalized to that of ACTI. The mRNA level
in cells cultivated in casein peptone medium
was considered 100%. Data are shown as mean
+ SD of three independent experiments.
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Fig. 2. Deficiency of Ino4 and Tgl3/4/5 caused the
delayed growth in the soy peptides medium.
Cells were cultured at 280 in soy peptides
medium (left) and casein peptone medium
(right). Growth of cells was monitored by
measuring the optical density at 600 nm
(ODgy). Data are shown as mean + SD of
three independent experiments. The strains
examined were as follows: squares, wild type;
circles, tgl3A tgldA tglh\ ; diamonds, inodA .
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Fig. 3. Deficiency of Ino4 and Tgl3/4/5 repressed
ethanol production in the soy peptides medium.
Fermentation was carried out in high glucose
medium containing 15% glucose and 25% soy
peptides (right) or 25% casein peptone (/eft)
without shaking at 280 for 6 days. Ethanol
concentrations in the medium are shown as
means + SD of three independent experiments.
The strains examined were as follows: squares,
wild type; circles, tgl3A tgldA tg/5h ; diamonds,
inod\ .
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