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4 10 ~ 15min
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DNA  Sau3A 1 3 ~8kb 2.1
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pUC 40 DH5«a
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1581bp 526
DNASIS 2.5 58.6kD 6.36 GenBank
AY961096
BLAST www. ncbi. nlm. nih. gov/BLAST/ 2.3 amyF
DNASIS 2.5 BLASTP amyF
1.5 Bacillus
amyF megaterium " Bacillus polymyxa "' a-
5'-AGACATATGAAACAGCTATGTAAAAA- 93% 53%
3’ 5'-TGAAAGCTTACTCCCTTTTTTCAGT-
3’ 5’ Nde | 5 amyF a- 4
HindIll Bacillus sp. WS06 DNA a- 2 Region I |,
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60C 1 lug 1
1.7 Fig.1 Phylogenetic trees of microbial amylase
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amyF a- Sephadex G-100 2.6 x 100cm
0.5ml/min
1 Ao SDS-
AmyF a- BLA PAGE 8% 2
BAA BSA Bacillus megaterium AmyF
Bacillus polymyxa a- BME BPO 2.2 54.99% 1
2.4 pETAF 1o Amy F
Table 1 Purification of a-amylase Amy F
BI21 pETAF 37°C Puriilcalion a'({‘t(::/‘ﬂy pf;’::lln :fg‘vi‘; Puriﬁjuon Re/c;very
PTG ep /U Img | Ulmg ° ’
pET-21a Crude enzyme 1035.6 116.0 8.9 1.0 100.0
40% NH, ,S0,  880.1 84.2 10.5 1.2 84.5
a- amyF Octyl-Sepharose CL-4B  743.0  13.9 58.3 6.6 71.7
Sephadex G-100  568.7  2.88 197.5  22.2 54.9
2.5
E. coli BI21 pETAF 3ml, 1B 2.7
379C 220r/min 16h 2.7.1 8% SDS-PAGE
50mL LB 37°C 220t/min Amyk S7kD
0Dy, 2.7.2 20mmol/L
0.7 10pL. IPTG 20% EDTA — SDS
37°C 4h 60001/ min 1%
15min Amyk
2.6 2+ 3+ loo?i 2+ ?
4°C . Cu N Fe'" Fe" Zn + B
40% 4°C 8h Mg Mn Ko Ca
10000r/min ~ 20min SDS
40% 0.05mol/L Tris-HCI Na® Li”
pH 7.0 Octyl-sepharose CL-4B EDTA
1.5 x 10cm AmyF
40% ~ 0% 0.05mol/L. Tris-HC
pH 7.0 0.6ml./min 2
Ay Table 2 Effects of chemical reagents on amylase activity
0.05mol/L Tris-HC1 pH 7.0 Reagents Relative activity/ % Reagents  Relative activity/ %
None 100 Mn?* 9.1
Na* 104.1 Fe?* 0
ol ! 2 Li* 106.8 Znt* 0
Mg+ 87.3 Fed* 0
66— Ca** 126.7 Cu?* 0
e <~ D K* 110.4 SDS 126.4
n EDTA 16.0 Citrate 4.5
;Z: :_;., il 2.7.3 pH pH
2 AmyF SDS-PAGE 7.0 AmyF
Fig.2 SDS-PAGE of the purified AmyF from E. coli BI21 pETAF - 55%C ~ 60°C
M. Molecular mass markers 1.Crude enzyme 2.Purified AmyF . 50°C mvF
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pH- pH 7.0
60min
100% -
55C
pH 50°C
60min
100% pH- AmyF
pH pH3~12
pH
2.8
2.8.1 0.05mol/L
Tris-HCI pH 7.0 1.0%
W/V 0.5mL
0.5mL AmyF 30°C 10min DNS
100 %
3 AmyF
AmyF a-1 4-
3

Table 3 Relative inital speed from the enzymatic hydrolyzate of

different starch substrates

Substrat Relative inital Substrat Relative inital
ubstrate speed/ % ubstrate speed/ %
Soluble starch 100 Amylopectin 166
Starch  com 104 Dextran 0
Starch sweet potato 195 a-Cyclodextrin 0
Starch rice 94 Starch  bean 178
2.8.2 a- 0.05mol/L Tris-
HCI pH7.0 1.0% W/V
0.5mL 0.5mL
AmyF 30C
18
3
3

3 o

Fig.3  Thin layer chromatogram of the enzymatic hydrolyzate of starch
1.Standard sugars G2-G8  2.1h 3. 2h 4. 4h 5. 6h 6.12h 7.
24h 8.48h 9. Resist starch.
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Cloning and expression of the a-amylase gene from a Bacillus sp. WS06
and characterization of the enzyme

PENG Ping'> WU Jin'*  CHENG An-chun’ = GAO Qi-yu'’> ZHANG Shu-zheng'
! Institute of Microbiology Chinese Academy of Sciences  Beijing 100080  China
2 Sichuan Agriculture University ~ Ya' an 6250143 China 3 Gansu Agriculture University —Lanzhou 730070  China

Abstract A Bacillus sp. WS06  which produces an extracellular a-amylase was isolated from the cecum in a piglet.
An amyF gene from this Bacillus strain was cloned and its nucleotide sequence was determined. An open reading frame
composed of 1581 bases which encodes 526 amino acid residues was found. The amyF gene shows high sequence
homologies with other microbial amylase genes such as Bacillus megaterium and Bacillus polymyxa 93% and 53 %
identity . The deduced amino acid sequence revealed that four highly conserved regions of the a-amylase family. The
amyF gene was overepressed using the pET21a vector and Escherichia coli BL21 DE3 . The recombinant enzyme was
purified 22.2 fold to electrophoretic homogeneity and had a molecular mass of 57kD by SDS-PAGE . The enzyme was
optimally active at pH 7 and 55 ~ 60°C and showed stability at the temperature below 55°C. This enzyme efficiently
hydrolyzed various types of starch to yield a series of malto-oligosaccharides by endo-cleavage mode.
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