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Optimal Production of Thermostable [-galactosidase from Thermus caldophilus GK24. Jinsang
Yoo', Hyunkyu Kim', Man-Jin In’, Min-Hong Kim’ and Suk-Tae Kwon'*. 'Department of
Genetic Engineering, Sung Kyun Kwan University, Suwon 440-746, Korea, *Biotechnology Div-
ision, R&D Center, Miwon Co. Lid., Ichon 467-810, Koreq - Thermus caldophilus GK24 was select-
ed as sources of thermostable B-galactosidase from a survey of genus Thermus. T. caldophilus GK24
(Tca) B-galactosidase was found to be inducible. The enzyme was optimally active at 75C. Enzyme in-
duction was achieved by addition of lactose, galactose and cellobiose to basal media. The addition of
glucose to culture media had a repressive effect on further enzyme synthesis. 7. caldophilus GK24 was
tested for production of B-galactosidase by addition of various concentration of lactose, galactose and cel-
lobiose to standard media. Cellobiose was found to be effective for the [-galactosidase induction. The
optimal induction medium for production of B-galactosidase was composed of 0.2% cellobiose, 0.3% bac-
totryptone, 0.3% yeast extract, basal salts and Tris/HCl(pH 7.8). The activity of the enzyme in the op-
timal induction medium increased nearly 16.5-fold compared to the standard medium. Tca B-galac-
tosidase was detected when cell extracts was subjected to electrophoresis in a nondenaturing po-

lyacrylamide gel and stained for activity with 6-bromo-2-naphtyl-B-D-galactopyranoside(BNG).
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Fig. 1. Effect of temperature on the activity of Tca [3-galac-
tosidase.
The enzyme activity was assayed at the indicated temperature.
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Fig. 2. Effect of lactose on the induction of Tca p-galac-
tosidase.

The organism was inoculated into standard medium containing
lactose of wvarious concentration. Enzyme assay conditions:
ONPG, 75°C, 50 mM sodium phosphate buffer (pH 6.0). Sym-
bols: V7, Standard medium; O, 0.1% lactose; O, 1.0% lactose;
O, 1.5% lactose; [1, 2.0% lactose.
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Fig. 3. Effect of galactose on the induction of Tca P-galac-
tosidase.
The organism was inocuiated into standard medium containing

galactose of various concentration, Enzyme assay conditions:
ONPG, 75, 50 mM sodium phosphate buffer (pH 6.0). Sym-

tose O, 1 0% galactose; [:I 1.5% galactose
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Fig. 4. Effect of cellobiose on the induction of Tca f3-galac-
tosidase.

The organism was inoculated into standard medium containing cel-
lobiose of various concentration. Enzyme assay conditions: ONPG,
757, 50 mM sodium phosphate buffer(pH 6.0). Symbols: 7,
Standard medium; <, 0.01% cellobiose; O, .05% celiobiose; (),
0.1% cellobiose; [, 0.2% cellobiose; A\, 0.3% cellobiose.
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Fig. 5. Cell growth and the induction of Tce B-galactosidase.
The organism was inoculated into optimal media of each sub-
strates. Enzyme assay conditions: ONPG, 75 , 50 mM sodium
phosphate buffer(pH 6.0). Symbols: /7, Standard medium; ¢, 1.
5% lactose: O, 1.0% galactose; O, 0.2% cellobiose:
zyme activity; ———-, cell density.
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A A O0Z (0.3% bactotryptonedt 0.3% yeast ex-
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FAE BAolw, vpHA] A Ar|d Fslel BNG &4
Aol 2la) FRZF B} ok 74 KDal 2, Thermus
strain T2 B-galactosidase®] ¥} 570 KDa(11) ®x}
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Fig. 6. Polyacrylamide gel electrophoresis and native stain-
ing of crude extract of 7. caldophilus GK24.

The samples of crude extract were subjected to electrophoresis
under non-denaturing conditions. Gel A was stained with
Coomassie brillient blue G250 and gel B with BNG for B-galac-
tosidase activity. The closed black arrow indicates [B-galac-
tosidase. M indicates native marker composed of B-amylase
(200,000 dalton) and bovine serum albumin (68,000 dalton).
Lane 1, crude extract from standard medium(control); Lane 2,
from standard medium containing 1.5% lactose; Lane 3, from
standard medium containing 1.0% galactose; Lane 4, from stan-
dard medium containing 0.2% cellobiose.
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