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Improvement of Yeast Stress Tolerance by Soy Peptides
-Study on the Elects of Soy Peptides on Yeast Lipid Metabolism-

Shingo IZAWA

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

ABSTRACT

We have previously reported that the cultivation of yeast cells in media containing
soy peptides can improve tolerance to freeze-thaw stress, indicating that soy
peptides are suitable ingredients of culture media to provide high-quality yeast
cells for frozen-dough technology. We further investigated the mechanisms of
the improved tolerance to freeze-thaw stress by soy peptides, and found that
soy peptides affect the size and numbers of intracellular organelles. Compared
with yeast cells cultured with casein peptone, cells cultured with soy peptides
showed less of intracellular lipid bodies, in which neutral lipids are accumulated.
The cultivation with soy peptides resulted in decreased levels of mRNA of lipid
metabolism related genes such as DGA1 and ERG6. These results suggest that the
low-fat yeast cells can be supplied by the cultivation with soy peptides and can be
utilized as a dietary supplement. Soy Protein Research, Japan 12, 84-88, 2009.
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Fig. 1. Yeast cells were cultured in 100 mL of each medium with shaking (120 rpm) at 280 . Logarithmic-growth
phase cells were collected at ODg,,=0.5, and stationary-growth phase cells were cultured for 30 hours.
Intracellular lipid bodies were stained with Nile Red. YNB, yeast nitrogen base medium; CP, casein
peptone medium; SP, soy peptides medium.
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Fig. 2. Total RNA was extracted from logarithmic-growth phase or stationary-growth phase cells cultured in
each medium. mRNA levels were analyzed by Northern blot analysis. YNB, yeast nitrogen base medium;
CP, casein peptone medium; SP, soy peptides medium.
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Fig. 3. Intracellular localization of lipid body membrane bound proteins was analyzed using GFP-fusion proteins.
Yeast cells were cultured in 100 mL of each medium with shaking (120 rpm) at 280 till stationary-
growth phase. TgI3p-GFP and Faa4p-GFP were accumulated in the vacuole, and Erg6ép-GFP was
retained at ER membrane in cells cultivated with soy peptides (SP) medium. YNB, yeast nitrogen base

medium; CP, casein peptone medium.
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