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ABSTRACT

We have previously reported that the cultivation of yeast cells in media containing
soy peptides improves the tolerance against freeze-thaw stress and prevents the
formation of lipid bodies in Sacchaomyces cerevisiae. Additionally, we found that
soy peptides increase the level of cellular glycogen. DNA microarray analysis
indicated that the up-regulation of glycogen biosynthesis system was caused by
the cultivation with soy peptides. Compared with yeast cells cultured with casein
peptone, cells cultured with soy peptides showed an increase in the levels of
cellular glycogen. The cultivation with soy peptides caused activation of general
stress responsive transcription factors Msn2/Msn4 and subsequently resulted
in the increased levels of the glycogen synthases (Gsyl and Gsy2) and branching
enzyme (Glc3). Additionally, expression of various heat shock proteins such as
Hsp30 was also induced by soy peptides. These results suggest that cultivation
with soy peptides is likely a kind of stress condition for yeast cells, and that it is
possible to induce the accumulation of glycogen by the combination of soy peptides
and other stresses. Soy Protein Research, Japan 15, 46-49, 2012.
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Fig. 1. Glycogen metabolism in Saccharomyces
cerevisiae. Genes upregulated by soy peptides
are underlined. HXK1, hexokinase; GLK1,
glucokinase; PGM2, phosphoglucomutase;
GLG1/2, glycogenin-like protein; GLC3,
glycogen-branching enzyme; GSY1/2, glycogen
synthase; GPH1, glycogen phosphorylase;
GDB1, glycogen-debranching enzyme; ATHI,
acid trehalase.
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Fig. 2. Promoter region analysis of glycogen synthesis
related genes. Each gene contains STREs
(stress responsive element), a recognition motif
for general stress responsive transcription
factors Msn2/Msn4°”,
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Fig. 3. Intracellular localization of glycogen synthase
protein (Gsyl) and general stress responsive
transcriptional factors (Msn2/Msn4) were
analyzed using GFP-fusion proteins. Yeast
cells were cultured in 100 mL of each
medium with shaking (120 rpm) at 280 . Soy
peptides cultivation activated Msn2/Msn4 and
subsequently induced the expression of Gsyl
in the cytoplasm as foci. CP, casein peptone
medium; SP, soy peptide medium.
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