46
2006 8

46 4 576 ~ 580

Acta Microbiologica Sinica

4 August 2006

o-
214036
o« PCR PCR Bacillus licheniformis
CICIM B0204 o- amyL B. licheniformis CICIM B0204 amyL 1539bp
180bp 160bp 512 29
o amylL o
amyL P, o«
amyL B. licheniformis CICIM B2004  B-
B 295U/ml, @
o B
Q78 A 0001-6209 2006 04-0576-05
- EC3.2.1.1 a-1 4- -4- B . licheniformis CICIM B0204
a-1  4-glucan-4-glucanohydrolase BLA DNA
a-1 4- 1
G, a- 1.1
1.1.1 Bacillus
a- a- licheniformis ~ CICIM B0204 BLA
Bacillus subtilis B. hitp //
licheniformis Geobacillus cicim-cu. sytu. edu. cn Escherichia
stearothermophilus B. coagulans coli XL-1 E. coli JM109 E. coli BL21
B. amyloliquefaciens DE3 pGEM-T Easy Promega
B . alkalophilic Aspergillus oryzae pET28a Invitrogen
A. niger Endomy copsisfibnliger pl-amyl” pET28a-amyLygy  pBL-man XL-
-3 a- BSA 1 pT-amyl’ DE3 pET28a-amyl sy, DE3 pBL-
a- BLA a- man
BStA BAA 1.1.2 CIAP T4
13 o- DNA
4 ! Pfu DNA
a- 1995 BLA BSA Taqg DNA
BStA X Sangon PCR
13 Ex Tag DNA
¢ X-gal  IPTG  TaKaRa
BLA a- Sangon
BLA a- 1.2
BLA LB 10g
NCET-04-0497 “ 863 " 2003AA241160
Tel 86-510-5879781 E-mail zxwang@sytu.edu. cn
1980 -
2005-10-08 2005-12-12 2006-03-04 O FERMERAEIHRTHIELRES htto://journals. in. ac.on



N 2006 46 4 5717

S¢g 5¢g NaCl 1.5%
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Fig.1 Phylogenetic tree of bacterial a-amylases.
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Fig.2 The profile of SDS-PAGE of the recombinant E. coli expressed
B. licheniformis B0204 a-amylase. M. Molecular weight marker 1. E.
coli  harboring pET28a-amyLygy  induced by IPTG 2. E. coli
harboring pET28a-amyLygy  without induction 3. E. coli harboring

pET28a as a control. Arrow indicated a recombinant a-amylase with

molecular weight of 55kDa.
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Fig.3 The profile of SDS-PAGE of the recombinant E. coli expressed
f-mannosidase under the control of Py, and S, . M. Molecular weight
marker 1. E. coli DE3 as a control 2. E. coli DE3 pBL-man .

Arrow indicated a recombinant (3-mannosidase with molecular weight of

40kDa.
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Cloning of the gene encoding a thermostable a-amylase from Bacillus licheniformis
CICIM B0204 and functional identification of its promoter

NIU Dan-dan XU Min MA Jun-shuang WANG Zheng-xiang™

The Key Laboratory of Industrial Biotechnology Ministry of Education and School of Biotechnology ~Southern Yangtze University Wuxi 214036  China

Abstract Thermostable o-amylase catalyzing the hydrolyzation of starch to dextrin maltose and glucose at higher temperature is
one of the most industrial important enzymes. Several species of Bacillus have been found and genetic improved to produce the
thermostable a-amylases. In present study a gene amyL coding for a thermostable a-amylase with its flanking sequences was
cloned from an industrial Bacillus licheniformis CICIM B0204 by using a combination of routine polymerase chain reactions PCR and
inverse PCR with a pair of initial primers derived from the highly conserved region of bacterial a-amylase genes and the functional
identifications of the cloned amyL and the activities of its promoter and signal peptide in Escherichia coli were investigated. The amyL
was composed of 1539 bp with 180 bp at upstream for its promoter and 160 bp at downstream for its terminator. The deduced mature
peptide of the a-amylase was composed of 512 amino acid residues and its signal peptide 29 amino acid residues at N-terminal. The
nucleotide and deduced amino acid sequences of amyL were extremely similarity to those from Bacillus species with three amino acid
residues difference Argl63—Leu Ser339—Gly Ala349— Ser comparison to that from a laboratory strain B. licheniformis 584.
Under the control of T, promoter the structural region of amylL was functionally expressed in Escherichia coli. Additionally the
structural region of the gene coding for a B-mannosidase from B. licheniformis CICIM B2004 was inframely inserted into the
downstream of the promoter and signal sequence of amyL and expressed in E. coli. The amyL promoter and signal sequence was
functionally directed the expression and secretion of the B-mannosidase in E. coli cells with the expression level of 295U/mL.
Keywords Bacillus licheniformis o-amylase f-mannosidase Gene cloning Promoter  Signal peptide

Foundation item Program for New Century Excellent Talents in University NCET-04-0497  Chinese National Programs for High Technology
Research and Development 2003AA241160
* Corresponding author. Tel 86-510-5879781 E-mail zxwang@ sytu.edu.cn

Received 8 October 2005/Accepted 12 December 2005/Revised 4 March 2006 © hMER SN MRS BES htto:// journals. im. ac. cn





