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Abstract

The cyclodextrin glucanotransferase (CGTase) gene of Bacillus macerans was expressed in  Saccharomyces cerevisiae
and the recombinant CGTase was partially purified from the yeast culture supernatant. The optimal pH and
temperature of the CGTase were found to be 6.0 and 50C, respectively. The pH and temperature stabilities of the
recombinant enzyme were significantly enhanced and the half life at 55°C was about 60 hr. When the recombinant
CGTase was reacted with 5% soluble starch, the conversion yield of total cyclodextrin (CD) from starch was
estimated to be 41% at 48 hr, whereas the wild type enzyme showed the yield of 21%. This improvement of conversion

yield and thermal stability of

CGTase may be useful for the development of low-cost CD production process.
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Fig. 1. Effect of pH on the recombinant CGTase activity.
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Fig. 2. pH stability of the recombinant CGTase activity.
Symbols: (@), 24 hr; (M), 48 hr; (A), 72 hr.
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Fig. 3. Effect of temperature on the recombinant CGTase
activity.
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Fig. 4. Thermal stability of the recombinant CGTase
activity.
Symbols : (@), 45T; (M), 50C; (A), 55C.
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Fig. 5. HPLC chromatogram of reaction products after
treatment of CGTase with 5% soluble starch.

(A) CGTase from B. macerans
(B) CGTase from 5. cerevisine 2605/pVI-CGTM.
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Fig. 6. Time course of CD formation by the recombinant
CGTase.

Symbols : (), total CD; (@), 2-CD; (D), 5-CD; (A), 7-CD.

Tase &9 F couplingdt-go] 9s) CD7} & SnHe
2 AFHAE AR oz,

o)e} Zo] CD Astulg9 wale}l CD A4 s W3l
T AxE CGTased| ¥71¥ B WEOE B, N-
linked F457te] ME £4A0-584 2 Eulasy 59
W= Schwanniomyces & Fel9] ¢ -amylases] 7-$-9]A
= #E3 g 3o [10].

2 %

Bacillus macerans 2 CGTaseE Saccharomyces cerevisiae
oA EE . Aistd FRAASAT AxF CGlases
FAadE HHE4L pH 60, 50THow, pH 40~7.0 ®
Sl A 7243t A dtA e 80% o4 REBZAHS vEh
AL, P YoM E 45~55TC o)A 484)12F B3] g
Folz 80% ofde FAEFAHE Yehhsich 55T
7)1 o 60A)7Rolgle)k. A):Z T CGTaseE 5% soluble
starcho} WHEAIZAL W, F CD A& 41%2 op4 Y
CGTased] 21% Xt} CD A4+ &&0] S7pE4Th o439
2738, ARAN LAA AZF CGTase: oL ol 13,
Fe (D 2883 93¢ nol D AV49 Fus

2

Vol. 11. No.3 (2001. 6) / 233



Seo] - g PHe

ARE7NE AGET} 7] BH Sgo] Folatelet
AtEE

pression characteristics of recombinant cyclodextrin
glucanotransterase in Saccharomyces cerevisiae. Kor. ].

ZAlR 2

g A7z §3A%AY A4 2A7gA (A N5 971-
0604-032-2)2 Sal 9 Ao A7u A ZA=Z I,

gngs

. Han, Y. ], D. O. Kang, S. ]. Lee, B. Y. Kim, H. H.
Suh, J. M. Kim, T. I. Mheen and J. S. Ahn. 1994.
Secretion of Bacillus endoglucanase in Saccharomyces
cerevisiag by its own signal sequence. ]. Microbiol,
Biotechnol. 4, 24-29.

. Kanai T, N. Ueki, T. Kawaguchi, Y. Teranishi, H.
Atomi, C. Tomorbaatar, M. Ueda and A. Tanaka. 1997.
Recombinant thermostable cycloinulo-oligosaccharide
fructanotransferase produced by Saccharomyces cerevisiae.
Appl. Environ, Microbiol. 63, 4956-4960.

. Lee, K. C. P. and B. Y. Tao. 1994 High-level ex-
pression of cyclodextrin glucanotransferase in E. coli
using a T7 promoter expression system. Starch 46,
67-74.

4. Jun, H. S, 8. W. Nam and B. W. Kim. 2001. Ex-

234/ A

10.

Life Sci. 11, (in press)

. Nam, 5. W,, H. Y. Park, ]. H. Kim, J. H. Seo, N. S.

Han and B. W. Kim. 2000. Expression of Bacillus
macerans  cyclodextrin - glucanotransferase gene in
Saccharomyces cerevisiae. Biotechnol. Lett. (in press)

. Romanos, M. A, C. A. Scorer and J. J. Clare. 1992.

Foreign gene expression in yeast: a review. Yeast. 8,
423-488.

. Ruohonen, L., P. Hackman, P. Lehtovaara, ]. C. K

Knowles and 5. Keranen. 1987. Efficient secretion of
Bacillus amyloliguefaciens o -amylase by its own signal
peptide from Saccharomyces cerevisiae host cells. Gene.
59, 161-170.

. Terashima, M., A. Kubo, M. Suzawa, Y. Itoh and S.

Katoh. 1994, The roles of the N-linked carbohydrate
chain of rice ¢-amylase in the thermostability and
enzyme kinetics. Eur. ]. Biochem. 226, 249-254.

. Tonkova, A. 1998. Bacterial cyclodextrin glucanotrans-

ferase. Enzyme Microb. Technol. 22, 678-686.

Yanez, E., T. A. Carmona, M, Tiemblo, A. Jimenez
and M. Fernandez-Lobato. 1998. Expression of the
Schwanniomyces occidentalis SWA2 amylase in Sacchar-
omyces cerevisiae: role of N-glycosylation on activity,
stability and secretion. Biochem. ]. 329, 65-71.

{Received March 23, 2001; Accepted April 12, 2001)



