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Abstract

The cyclodextrin glucanotransferase (CGTase) gene of Bacillus macerans was subcloned at the downstream of yeast
ADHI promoter, and then the resulting plasmid pVT-CGTM (9.15 kb) was introduced into the yeast host strain,
Saccharomyces cerevisiae 2805. The transformed yeast, S. cerevisine 2805/pVT-CGTM, showed the starch-hydrolyzing
activity on the starch-azure plate. The optimal conditions for the CGTase expression were found to be 2% dextrose,
initial pH 5.5, 30T, and 48 hr cultivation. Under this condition, the extracellular CGTase activity reached at 0.53
U/mL, whereas the intracellular activity was about 0.03 U/mL. This result indicates that the signal peptide of

Bacillus CGTase functioned well in 5. cerevisiae.
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Saccharomyces cerevisiaeo]| A Bacillus macerans cyclodextrin glucanotransferase?] &3 %
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Table 1. Effect of initial dextrose concentration on the cell growth, plasmid stability, and CGTase expression in S
cerevisiae 2805/ pVT-CGTM

Carbon Source

Cell Growth’

Plasmid Stability

CGTase Activity

Specific CGTase Activity

(OD¢po) (%) (U/mlL) (mU/mL/ODeu)
1% Dextrose 213 96 014 6.6
2% Dextrose 30,9 98 0.30 9.7
2% Dextrose+1% Strach 31.6 95 0.28 8.9
3% Dextrose 458 98 0.29 6.3
3% Dextrose+1% Strach 220 97 0.15 6.8
5% Dextrose 42.0 93 0.23 5.5
10% Dextrose 29.7 95 0.20 6.7

*Culture conditions: initial pH 5.5, 30T, 48 hr cultivation
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Saccharomyces cerevisiae®) A Bacillus macerans cyclodextrin glucanotransferase?] &4 &4

Fig, 1. Starch-hydrolyzing activity of yeast host cell (A)
and yeast transformant S. cerevisiae 2805/pVT-
CGIM (B).

off.
ot
itfo
b

A B3 BT 5% o)FeE v HHEA F4
9tk pH 55 9 W CGTase ¥ %o] 0.24 U/mLE 7}
F wkov], g9 TAFE ¥ CGlase A HEHT
73 mU/mL/ODsnZ 713 F4tth(Table 2).
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Table 2. Effect of initial pH on the cell growth, plasmid
stability, and CGTase expression in S. cerevisiae

2805/pVT-CGTM
Initial Cell ] Plasmid CGTase  Specific CGTase

Growth Stability  Activity Activity
(ODysip) (%) (U/mL)  (mU/mL/ODsx)

4.0 321 97 0.18 5.6

4.5 319 95 0.20 6.3

5.0 329 98 0.22 6.7

5.5 328 97 0.24 7.3

6.0 32.6 100 021 6.4

6.5 319 98 0.20 6.3

*Culture conditions: 2% dextrose, 30T, 48 hr cultivation

A ggke weken, 30T A CGTase Y@#HE 029 U/
mL2 7HF g%eH, o] 99 grdre YHFo| 34

Zadgch wgAs 30TAA M =& 89 mU/mL/
ODgyo 32 JEhl i) (Table 3).

THEAMD CGTase LS| ZA|HS}
HAAY U FF S cerevisine 2805/pVI-CGTME %7]
pH 55, 30°C, YPD wjA1o] A wjakabelx FAZ45 CC-

Table 3. Effect of culture temperature on the cell growth,
plasmid stability, and expression of CGTase in
S. cerevisige 2805/ pVT-CGTM

Culture Cell Plasmid CGTase Specific CGTase
Temperature Growth Stability Activity Activity
(1) (ODew) (%)  (U/mL) (mU/mL/ODemn)

20 21.2 9 0.06 2.8
25 232 100 011 47
30 326 100 0.29 77
35 209 88 0.06 29

*Culfure conditions: initial pH 5.5, 30C, 2% dextrose, 48 hr
cultivation
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Fig. 2. Time courses of cell growth, culture pH, and
CGTase expression when S. cerevisine 2805/pVT-
CGTM cell was grown on YPD medium at the
initial pH 5.5 and 307T.
Symbols: @, Cell growth ; A, Extracellular CGTase
activity.
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