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Enhancement of Soluble Expressmn of CGTase m E. coli By Chaperone Molecules and Low Tem-
perature Cultivation. So-Lim Park’, Sung-Koo Kim', Mi-Jung Kwon’ and Soo -Wan Nam*. Department
of Biotechnology & Bioengineering, Dong-Eui University, Busan 614-714, Korea, Department of Biotechnology
& Bioengineering, Pukyong National University, Busan 608-737, Korea, *Neo Pharm, BVC-307, KRIBB, 52 Qeun-
Dong, Yuseong-Gu, Daejeon, 305-806, Korea — The synergistic effect of lowered incubation temperature
and GroEL/ES expression on the production of soluble form of B. macerans cyclodextrin glucanotransferase
(CGTase) was studied in recombinant E. coli. pTCGT1 and pGrol1 carrying the cgt and groEL/ES genes
under the control of T7 promoter and pzt-1 promoter, respectively, were co-introduced. Tetracycline (10
ng/ml) and IPTG (1 mM) were added at the early-exponential phase (2 hr) and mid-exponential phase
(3 hr). Low temperature cultivation at 25C with groEL/ES expression improved the activity of
CGTase by two fold, compared to 37°C cultivation without chaperones. SDS-PAGE analysis revealed
that about 69% of CGTase in the total CGTase protein was found in the soluble fraction by
overexpression of GroEL/ES and cultivation at 25T, whereas 20% of CGTase was detected in the
soluble fraction when E. coli was cultivated at 37°C without chaperone. The amount of soluble CGTase
from 25°C culture with chaperone was 3.5-fold higher than that of 37°C culture without chaperone.
Therefore the expression of GroEL/ES and low temperature cultivation greatly enhanced the soluble

production of CGTase in E. coli.
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Fig. 1. Time profiles of cell growth and CGTase activity.
E. coli BL21/pTCGT1 (A) and E. coli BL21/pTCGT1+
pGroll (B) were cultivated in the flask at 25°C, 30°C,
and 37°TC.
Closed symbols, Cell growth ; Open symbols, CGTase
activity (@,0), 25T; (m.C), 30TC; (a2), 37C
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Fig. 2. SDS-PAGE analyses of recombinant CGTases produced at 25C, 307, and 37C. Expression of CGTase and GroEL/ES were
induced by addition of 10 ng/ml tetracycline at 2 hr and 1 mM IPTG at 3 hr. After 10 hr of cultivation, cells were
harvested. After disruption, soluble (S) and insoluble (I) fractions were obtained by centrifugation. M, molecular makers;
N, whole cell lysate of transformants before IPTG induction.
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Table 1. Ratio of CGTase protein in the soluble and insoluble
forms. Each fraction was separated on 8% SDS-
PAGE, followed by Coomassie staining, and scanned
by the Image Analyzer. The total amount of CGTase
produced was taken as 100%.

CGTase

Condition Soluble Insoluble Specific Activity*
(%) (%) (unit/m! - ODs0)

37¢C 20 80 0.12

pTCGTl 30T 20 80 0.19

25T 33 67 0.20

37°C 45 55 0.18

pTEGTllf 0T 50 50 0.3

phro BT 69 31 025

*Activity and cell concentration were at 8 hr of cultivation.
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