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Abstract . [Objective] Engineering strains for high yield of maltose alpha amylase were construc-
ted in order to implement efficient secrection expression. [Methods]The gene that had a length
of 1 440 bp was amplified by PCR. The recombinant plasmid pHCMCO4 -Pglv-sva was con-
structed and transformed into Bacillus subtilis. The recombinant protein was analyzed by SDS
PAGE,and the growing conditions of recombinant strains were further optimized. [Results] The

recombinant strain pHCMCO4 -Pglv -sva was

successfully constructed and expressed in

:2015-11-16 . - :
Bacillus subtilis. The molecular weight of the

:2016-02-28 , ' '
(1989—) recombinant protein was approximately 55 kDa
by SDS-PAGE analyis. Single factor optimization
« (31160311) of fermentation conditions revealed that the re-
(2012GXNSFAA053051) . combinant strain had the optimal induction tem-
. . 1971—). . perature at 35°C ,the optimal inoculated quantity
. E-mail : weiyutuo@ gxu, edu. cn. of 4% (V/V) and the optimal loading fluid a-

mount of 30 mL. Orthogonal experiment results
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showed that the optimum fermentation conditions were induction temperature at 37°C ,quantity

of 5% (V/V) and fluid volume 25 mL,under which the enzyme activity of recombinant maltose

alpha amylase reached to 257. 3698 U/mL. Among them,liquid loading quantity had significant

effects on enzyme activity of maltose alpha amylase. [Conclusion] The recombinant plasmid pH-

CMCO4-Pglv-sva was successfully built and maltose alpha amylase was highly increased to ten

times after optimizing fermentation condition.
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Table 1 The design of orthogonal test
Level
Factor
1 2 3
Liquid volume(A,mL) 25 30 35
Inoculum size(B, %) 3 4 5
Induction temperature(C,C) 33 35 37
Error(E) - -
2
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1 ,PCR 1.4 kb
6.4 kb DNA ,
Ml 1 M2 2

23.1kb
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6.6 kb
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M1:ADNA/Hind[ll DNA Maker;1:PCR product of pH-
CMCO4-Pglv; M2: W2003 DNA Marker; 2: PCR product of

sova

1 PCR
Fig. 1 Digestion of PCR products
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M:ADNA/Hind [ DNA Marker; 1,3: pHCMCO4-Pglv-
sva recombinant plasmid; 2,4 : pHCMCO4-Pglv-sva recombi-

nant plasmid digested with Sac [

2
Fig. 2 Digestion of the recombinant plasmids
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M: Protein marker;1: Total soluble proteins of B. subtilis
1A857 containing plasmid pHCMCO4-Pglv-sva;2: Total solu-
ble proteins of B. subtilis 1A857 containing plasmid pHCM-
CO4-Pglv
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Table 2 Results and analysis of orthogonal test

. A B C E Enzyme
Test number activity(U/mL)
1 1 1 1 1 189. 325
2 1 2 2 2 215.939
3 1 3 3 3 257.370
4 2 1 2 3 184. 386
5 2 2 3 1 194. 708
6 2 3 1 2 204,115
7 3 1 3 2 107. 605
8 3 2 1 3 118.551
9 3 3 2 1 121.765
K1 220. 878 160.421 170.677 168.599
K2 194. 416 176.399 174.030 175. 881
K3 115.956 194,430 186.543 186.769
R 104.922 34.009 15.866 18.170
3
Table 3 Variance analysis of orthogonal test
: F L
Factor Quadratic Variance F - ratio F - critical Obviousness
sum value
A 17864. 928 2 3.482 3.110 *
B 1737.013 2 0.339 3.110
C 419. 546 2 0.082 3.110
E 501.723 2 0.098 3.110
Sum 20523. 21 8
L%
Note:; * means significant influence
3
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