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Elect of Soy Peptides on the Recombinant Protein Production in Yeast

Keisuke ITO"”, Aya HIKIDA and Yasuaki KAWARASAKI

School of Food and Nutritional Sciences, University of Shizuoka, Shizuoka 422-8526

ABSTRACT

Eukaryotic membrane proteins are involved in a wide range of biological functions.
For successful analysis, a large amount of receptor protein production is necessary.
Although the yeast expression system is a useful tool for expression of heterologous
proteins including receptors, the robust cell wall presents an obstacle to extracting
proteins from the cell. Therefore, harvesting the protein in the exponential
growth phase of the yeast, in which a cell has a comparatively thin cell wall, is an
important factor for the protein yield. In this study, production of eight G protein-
coupled receptors was compared using two types of media, one of which contained
soy peptides and the other contained a free amino acids mixture. Yeast cell growth
was improved in the media with the soy peptides, and the expression levels of
six of the receptors were increased during the exponential phase by an average
of 2.3 times over the free amino acids-based media. The enhancement of protein
expression by soy peptides is explained by an alleviation of metabolite stress from
amino acid source depletion caused by heterologous protein expression. These
results suggest that soy peptides are useful for microorganism-mediated protein
production. Soy Protein Research, Japan 15, 156-159, 2012.

Key words : soy peptides, Saccharomyces cerevisiae, protein expression, exponential
growth phase, membrane protein
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Fig. 1. Comparison of generation times using dilerent
culture media. Yeast generation time (ty) in
the exponential-growth phase was calculated
by the following equation: ty=log,;2x (t,-t,)/
(logyoNy-logoN;), where N, and N, represent
the ODgg values of the culture measured at
two distinct time-points (t, and t,). Generation
times are presented as the means = SD (n=3).
Hollow column, free amino acids medium; solid
column, soy peptides medium. D, glucose as
carbon source; G, galactose as carbon source.
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Fig. 2. SDS-PAGE analysis of model membrane
proteins. Crude membranes were loaded onto
SDS-PAGE gels and analyzed by the in-gel
fluorescence of GFP. Asterisks indicate bands
for hTAS2R-GFP fusion proteins.

158

0000000000 o0oooooo* oo
S cerevisiaeOOODODOOODDODOOODODOOOOO
O00Pr200000000000Fig. 400000
P20 000SPOOOOOOOOFAADDDOOODO
000000000000000000000000
0000000000000000000000Ptr2
000000000 000000000000000
0000000000000 0000000000
0000000000000000000000data
not shownD D00 O0O000000000O000Ptr2
000000000000000000000000
00000000000 00000D0DO0O0o0O000
000000000000 0000D0DO0O00000
000000000000 0000oDooOo
00000000000 0000000ooooon
000000000000000000000000
000000000 000000000000000
00000000 0000000000000000
000000000000000000000000
00000000000000000000000

3507
300
250
200
150

100

Expression level (AU)

50

Fig. 3. Expression levels of receptor-GFP fusion
proteins in the exponential phase. Cell
suspensions were analyzed to estimate the
expression levels of the GFP-fusion receptors.
GFP fluorescence emission was measured at
510 nm at an excitation wavelength of 490 nm.
Hollow column, free amino acids medium; solid
column, soy peptides medium. AU, arbitrary
units of GFP fluorescence intensity. Expression
levels are presented as means + SD (n=3).
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Fig. 4. Cell growth analysis of peptide transporter knockout strain BY4742-Ptr2A. Pre-culture cells were diluted
to give ODg,=0.06 in each medium and cultivated at 300 . Culture turbidity was monitored by measuring
ODygg,. Hollow circle, 0.13 diluted free amino acids medium; solid circle, 0.13 diluted soy peptides medium.
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