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Catabolite Repression of Cyclodextrin Glucanotransferase and Cyclodextrinase Syntheses in Bacillus
sp. KJ16. Byung-Woo Kim*, Hyun-Ju Kwon and Kyung-Hee Lee'. Department of Microbiology, Dongeur
University, Pusan 614-714, Korea, 'Department of Pharmacy, Pusan National University, Pusan 609-735, Ko-
rea — The biosynthesis and catabolite repression of cyclodextrin glucanotransferase(CGTase) and cyclodextri-
nase(CDase) were studied in Bacillus sp. KJ16. In accompanying to the cell growth, CGTase was synthesized
during early growth phase (20h culture) and CDase was synthesized during late growth phase (60h culture).
Synthesis of CGTase was rather constitutive than that of CDase in the absence or presence of carbon source.
Production of CDase was strongly stimulated by amylopectin and v-CD medium (about 6 times), but CGTase
synthesis was slightly increased (about 1.3 times). Easily metabolizable carbohydrates such as D-glucose, D-
fructose and D-mannose completely repressed the expression of CDase, whereas their repressive effect to
CGTase synthesis was relatively negligible. By addition of 10 mM ¢AMP, any significant effect on the synthesis
of the two enzymes was not observed. Hardly metabolizable glucose analogues such as 2-deoxy-D-glucose
and 3-O-methyl-D-glucopyranose also did not show any repression on the syntheses of CGTase and CDase.
This indicates that D-glucose has to be metabolized to exert its repressive effect. With these results, it seems
likely that the biosynthesis of CGTase and CDase are regulated by the catabolite repression due to unknown

metabolite(s) of EM pathway.
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Fig. 1. Time courses of the cell growth and extracellular
production of CGTase and CDase by Bacillus sp. KJ16.
The cell was grown in the basal medium consisting of 0.5%
yeast extract, 0.5% polypeptone, 0.1% K,HPO,, and 0.02%
MgSO,-7H,0 at 45C. The culture was centrifuged at 10,000
g for 10 min at 4C and supernatant was used as the crude
enzyme solution.
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Table 1. Effects of carbon sources on the production of
CGTase and CDase by Bacillus sp. KJ16

Carbon at 20 h culture at 60 h culture
source Cell CGTase  Cell CDase
(1%) Growth activity Growth activity
(ODgse)  (mU/mf)  (ODgsy) (mU/mi)
None 0.343 60 1.953 18
Glucose 0.103 52 1.977 0
Fructose 0.223 5b 2.043 0
Mannose 0.252 58 2.002 0
Maltose 0.298 72 1.962 70
Lactose 0.238 75 1.957 56
Sucrose 0.237 70 2.143 60
a-CD 0.074 57 1.990 42
B-CD 0.068 43 2.349 52
v-CD 0.513 60 2.584 106
Soluble starch 0.447 70 1.950 70
Potato starch 0.150 50 1.560 26
Amylose 0.120 50 1.808 26
Amylopectin (0.298 78 1.789 111

Bacillus sp. KJ16 cell was grown at 45C on basal medium
supplemented with 1% carbon source. Activities were mea-
sured with the culture supernatant.
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Table 2. Effects of glucose and starch on the growth and
syntheses of CGTase and CDase of Bacillus sp. KJ16

e ———
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Carbon source

(% w/v) at 20 h culture at 60 h culture

Glucose Starch Growth CGTase Growth CGTase

(ODgs)  activity  (ODgy)  activity

(mU/mi) (mU/m{)
O 0 0.453 72 1.657 20
0.2 0 (0.408 70 1.923 12
0.4 0 0.410 70 1.888 8
0.6 0 0.328 58 1.674 0
0.8 0 0432 60 1.752 0
1 0 0.443 55 1.862 0
0 1 0.353 88 1.950 78
0.2 1 0.387 70 1.944 H6
0.4 1 0.374 62 1.713 45
0.6 1 0.403 62 1.870 24
0.8 1 0.425 60 1.914 0
1 1 0.423 58 1.684 0

*The culture conditions are the same as in Table 1
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Fig. 2. Effect of glucose concentration on the CGTase syn-
thesis by Bacillus sp. KJ16.

Cells were pregrown on basal medium for 15 h at 45C
and glucose was added (arrow) to the concentration indica-
ted. At time intervals, CGTase activity was assayed 1n cul-
ture filterates.
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Fig. 3. Effect of amylopectin concentration on the CDase
synthesis by Bacillus sp. KJ16.

Cells were pregrown on basal medium for 40 h at 45C
and Amylopectin was added {(arrow) to the concentration
indicated. At time intervals, CDase activity was assayed
in culture filterates.
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Fig. 4. Effects of CDs on the CDase synthesis by Bacillus
sp. KJ16.

Cells were pregrown on basal medium for 40h at 45C and
CDs were then added (arrow) at 0.5% concentration. At
time intervals, CDase activity was assayed in culture filte-
rates.

Table 3. Effect of cAMP on the production of CGTase
and CDase

Carbon Additive! CGTase? CDase?”
source (mU/m) (mU/m!)
None — 71 18
cAMP 28 18
AMP 16 20
Glucose — 43 <1
(1%) cAMP 30 <1
AMP 19 <1

DeAMP and AMP were added at 10 mM concentration.
2The activities of CGTase and CDase were assayed with
the culture supernatant after 20 h and 60 h cultivation,
respectively.

*The culture conditions are the same as in Table 1.
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Table 4. Effects of glucose analogues on the production
of CGTase and CDase

at 20 h culture at 60 h culture

Addition” -
Growth (CGTase Growth CDase
(ODsey)  activity”  (ODggy)  activity
(mU/mi) (mU/ml)
Basal 0.385 70 2.233 18
2-Deoxy- 0.429 70 2.563 33
D-glucose
3-0-Methly-D- 0.397 69 2.517 23
glucopyranose

DGlucose analogues were added at 10 mM concentration.
9The activities of CGTase and CDase were assayed with
the culture supernatant after 20 h and 60 h cultivation,
respectively.

*The culture conditions are the same as in Table 1.
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