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Effects of Non-Ionic Surfactants on Cloned Glucoamylase Production and Secretion in Recombinant
Yeast Culture. Hyung-Joon Cha and Young-Je Yoo*°. Department of Chemical Engineering and The Institute
for Molecular Biology and Genetics, Seou! National University, Seoul 157-742, Korea — The effects of non-
ionic surfactants (Triton X-100 and Tween 80) on cloned glucoamylase production and secretion in recombinant
Saccharomyces cerevisiae culture were studied. Even though the extracellular glucoamylase activity was increa-
sed by addition of Tween 80 due to the increase of the cell mass, Tween 80 did not play a role in the
increase of glucoamylase secretion. On the addition of Triton X-100 addition, the secretion efficiency was
increased while the cell growth was inhibited. Triton X-100 was added to the culture broth after 24 hr of
culture to minimize the inhibition of the cell growth, and consequently the glucoamylase activity in the culture

broth was increased by 12%.
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Fig. 1. Gene map for recombinant plasmid YEpSUCSTA.
Abbreviations; ORI: E. coli replicating origin, 2 um: yeast

replicating origin, URA: URA3 gene, Ap: ampicillin re-
sistance gene.
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Fig. 2. Effects of non-ionic surfactants on glucoamylase sec-
retion from resting cells of recombinant yeast MMY2SUC-
STA. Surfactant concentration was 0.2% (v/v).
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Fig. 3. Effects of non-ionic surfactants on cell growth and
glucoamylase production from recombinant yeast MMY2
SUCSTA culture. 0.2% (v/v) surfactant was added in culture
broth in the initial stage. Yeast was grown in 100 m/ SSM-
S medium for 4 days.

Symbol; M: control, &: Tween 80, @: Triton X-100.



Table 1. Localization of glucoamylase from recombinant
yeast MMY2SUCSTA culture with or without addition of
non-ionic surfactants.

Fraction of glucoamylase activity (%)

Surfactant — : -
Culture broth Periplasm Cytoplasm
Control 71.9 6.3 21.8
Tween B0 71.9 6.9 21.2
Triton X-100 784 10.6 11.0

Surfactant concentration was 0.2% (v/v). Yeast was grown
in 100 m/ SSM-S medium for 4 days.
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Table 2. Effects of Triton X-100 on glucoamylase produc-
tion and secretion from recombinant yeast MMY2SUCSTA,

Cell mass  Glucoamylase activity (umts/m/)

{ :
& Culture broth Periplasm Cytoplasm

Control 6.40
Triton X-100 6.39

1.16(71.6%)
1.30(78.8%)

(.10(6.29%) 0.36(22.2%)
0.11(6.7%) 0.24(14.5%)

0.2% (v/v) Triton X-100 was added in culture broth after
1 day culture. Yeast was grown in 100 m/ SSM-S medium
for 4 days.
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