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1 PCR
Table 1 Sequence of PCR primer and its restrict site
Primer Sequence 5'-3’ Restrict site
P ATGAATTCATGAAACAACAAAAACGG  26bp EcoR 1
P, CCGGATCCCTATCTTTGAACATAAATTGA  29bp BamH |
Py CCGAATTCATGGCAAATCTTAATGGG  26bp EcoR |
Py CTGCGGCCGCCTATCTTTGAACATAA 26bp Not [
pUCmT-amyEM PP, PP
PCR P, P, EcoR 1 BamH [
pBV220 P; P, EcoRT Not T
pPICOK
1.3
pBV220-amyEM pPICOK-amyEM E. coli
DH5a LB
DHS5a/pBV220-
amyEM 1% LB
pPICOK-amyEM Bgl
GS115 RDB 30°C
MM  MD
30°C 2d  MD MM
GS115/pPICOK-
amyEM
1.4
1.4 SDS- PAGE
1.4.1 SDS-PAGE 10
1.4.2
11 0.5mL
Smol/L NaCl
100°C 10min SDS-PAGE
7 100°C
10min SDS-PAGE
1.5 o-
1.5.1 o 12
1.5.2 Bradford E
1.5.3
100%
1.5.4 pH pH3.5~7.0
100%
2
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P P amykEM
1.5kb PCR EcoR1  BamH 1
pBV220 DH5«

EcoR1 BamH]I 1.5kb
3.6kb
P, P, amyEM PCR
EcoRT Not I pPICOK
DH5« EcoR1 Not 1
1.5kb  9.3kb pPICOK-
amyEM pPICOK-amyEM Bel 1l
GS115
2.2
2.2.1 1% LB
Amp’ a-
amykl DHS5a/pBV220
amyEM pBV220-amyEM
2.2.2 RDB 92 His"
MM/MD 73 mut”
o- 73
2 a-
2.3
DHS5«a
AmyE 7.9U/mg AmyEM 8.1U/mg
AmyEM 102U/mg
100°C 10min
SDS-PAGE 1-A 1 2 AmyEM
AmyE 3
12 55 kDa
AmyEM
14
o-
60kDa
1-B 3
-
2.4 o-
2.4.1 pH 6.0
a- a-
AmyEM AmyE
80~90C  85<C 30min AmyEM ~ AmyE
90%
2.4.2 pH  pH 85°C pH
<7 pH-
o- AmyE AmyEM pH
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SDS-PAGE
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Fig.1 SDS-PAGE analysis for the a-amylase in E. coli A and P.
M. Molecular weight marker The AmyE showed as
arrowhead. A 1. Recombinat protein produced by DH5a/pBV220-amyE
2. Recombinat protein produced by DH5a/pBV220-amyEM 3. Negative
control of DH5a/pBV220. B 1. Negative control of GS115/pPICOk 2.

pastoris B .

Culture supernatant of Yeast/pPICI9K-amyEM without inducement 3.
Recombinat protein secrectecd by GS115/pPIC9k-amyEM.
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Expression of a thermostable a-amylase mutant into Escherichia coli and Pichia pastoris

DU Bing-bing' > HAO Shuai' > LI Yun-min’ YUE Li-Ii¥ JIAO Qing-hua'"
U Institute of Microbiology ~ Chinese Academy of Sciences  Beijing 100080  China
% Graduated School of Chinese Academy of Sciences  Beijing 100049  China
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Abstract a-amylase are of considerable commercial value. It can be produced by a wide variety of microorganisma. The
a-amylase gene amyE from Bacillus licheniformis which is widely used for the industrial hydrolysis of starch was
mutated amyEM  then amplified by PCR and inserted into pBV220 and pPIC9k to obtain the recombinant vector
pBV220-amyEM and pPIC9k-amyEM. These recombinant vectors were transformed into corresponding competent cell E .
coli DH5a and P . pastoris GS115 respectively. The resulting recombinant strains DHS5a/pBV220-amyEM and GS115/
pPIC9k-amyEM  were then screened by measuring the enzymatic activity and SDS-PAGE. DH5a/pBV220-amyEM was
induced by temperature and GS115/pPIC9k-amyEM by methanol. In contrast to the parent cells the a-amylases were
expressed in both the recombinant strains. In E. coli the molecular weight was approximately 55kDa  optimal
temperature and pH of the recombinant a-amylase were 80°C ~ 90°C and 6.0 respectively. The recombinant amylase had
high activity in pH 5.0 ~ 5.5 compared to wild type. In Pichia pastoris the recombinant amylase was secreted to the
medium molecular weight was 60kDa for the putative post-translational modifications optimal pH shifted to 5.5. The
specific activities of a-amylase produced by E. coli and P. pastoris were 8.1U/mg and 102U/mg respectively. This
result indicated that the o-amylase were secreted into the culture medium with high efficiency in the recombinant P.
pastorts High activity in high temperature and lower pH properties impart the recombinant amylase potential applications
in industry.
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