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Study of the Mechanism for Yeast Transcription Activator Msn2-Regulated Amino
Acid/Peptide Transporter Activity by Using Soy Peptides and Its Application

Hiroshi TAKAGI", Noreen Suliani Binti MAT NANYAN and Daisuke WATANABE

Laboratory of Applied Stress Microbiology, Graduate School of Biological Sciences,
Nara Institute of Science and Technology, Ikoma 630-0192

ABSTRACT

We cultured the wild-type and the transcription activator Msn2-overexpressing
strains of the yeast Saccharomyces cerevisiae in the medium containing soy
peptides (SP) or a free amino acid mixture (FAA) with the same amino acid
composition as SP as the nitrogen source and examined the cell growth. The
growth stimulation effect by SP was observed in both strains, but the growth
ratio of SP/FAA in the Msn2-overexpressing strain was higher than that of the
wild-type strain due to the influence of the growth delay by FAA in the Msn2-
overexpressing strain. Next, we cultured both strains in the medium containing
10% glucose as the carbon source and measured their fermentation abilities
(carbon dioxide production). The fermentation ability was enhanced when SP
was used in both strains. The effect of SP was more remarkable in the Msn2-
overexpressing strain when the carbon dioxide production ratio of SPP/FA was
compared. Furthermore, we analyzed the transcription level of the genes encoding
typical peptide transporters (Ptr2, Optl). Unexpectedly, the expression of these
transporters was not induced by SP, but tended to be high in the FAA medium
that causes growth delay. These results suggest that the elect of SP on growth
and fermentation in the Msn2-overexpressing strain is unrelated to the induction
of the peptide transporter genes, and raise the possibility that the activities of Ptr2
and Optl are increased through the unknown transporter(s) involved in the uptake
of SP or indirect influence except the transcription. Soy Protein Research, Japan 18,
97-101, 2015.
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Fig. 1. Cell growth (A) and growth ratio of soy
peptides (SP)/ a free amino acid mixture with
the same amino acid composition as SP (FAA)
(B) of the yeast S. cerevisiae wild-type (WT)
and Msn2-overexpressing (MSN20OE) strains
in the medium containing SP (SD (-N)+SP) or
FAA (SD (-N) +FAA) as the nitrogen source.
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99



O0O0OFig3AOOOOO0OOFRAAODCOOOOOO
O0000000000Fig. 3B 000000 Msn2
obooboooooocoooospOOCOOOOCnOO
oobOoooOptrz OptlDOOOmMRNAOOOOOO
ooooooooooooospOoOOOCOOOOOOn
ooooooooooboooooobooooooboooon
ooodpwr200ptl0O0OO0OO0O0O0OOOOOOO
ooobOoooooooOMsn20 000000000
oooooooooooooboooooooooon
ooo

Cells grown in SD(-N)+SP

(&)

OWT BMSN20OE

Relative transcription level (fold) >
[ N w £y

o

MSN2 CTT1 PTR2 OPT1 GAP1 GNP1 PUT4 AGP1

W

Cells grown in SD(-N)+FAA

154
OWT BMSN20OE

124

Relative transcription level (fold)

MSN2 CTT1 PTR2 OPT1 GAP1l GNP1 PUT4 AGP1

Fig. 3. Relative transcription levels of MSN2, the
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and peptide transporter genes (PTR2, OPTI)
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