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Improving Endoglucanase Activity from Bacillus subtilis by Error—Prone PCR

TANG Zi-zhong, LIU Shan, HAN Xue—yi, YAO You-xu, LIU Mo—yang,

CHEN Hui"*, JIN Hai—jun, WU Qi, SHAN Zi
(College of Biology and Science,Sichuan Agricultural University, Ya’an 625014, China)

Abstract: Endoglucanase cooperates with cellobihydrolase and B -1,4 —glucosidase to translate
cellulose to glucose completely. Now lots of researchers found that low enzymatic activity and high
cost are the two main problems that restrict the industrial applications for cellulase. In order to
enhance the enzymatic activity of the neutral endoglucanase activity,error—prone PCR strategy was
conducted on Bacillus subtilis C-36 endoglucanase gene. The mutant F-10 with endoglucanase
activity improved 4.2 folds respectively were obtained. The sequence of F —10 showed five

nucleotides substitutions to two mutated amino acids. SDS —PAGE showed genes are correctly
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expression. Enzymatic properties of mutant F—-10 showed that:The optimal temperature and pH

value changed compared with the original enzyme,it’s optimal temperature and pH is 45 °C and

5.6, respectively. The enzyme maintained over 80% of the original enzymatic activity after incubated

from pH 4.5 to 10.0 at 50 °C for 30 min and the enzyme maintained over 80% of the original

enzymatic activity in 60~75°C,but when temperature upon 75 “C,then enzymatic activity decreased

sharply.
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Table 1 Strains and vectors

DHS5«
pMD19-T-Cen
pET32a
BL21
pET-C36d
1.1.2 8 Fo i ) T4 DNA
Taq DNA : ; DNA
marker ;PCR
OMEGA
MnCl,: Sigma
1.2

1.2.1 54 PCR 47 3 AR TR R oy Ay i
(B. subtilis) C-36
(GenBank Accession No:DQ782954)
:Upstream primer: (5’ -
TAATCCAACCCGGAATTCGCAGAGACAAAAACGC
CAGTAGC-3") Downstream primer: (5’TAGGAAAG
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GAAAAAAGCGGCCGCCTAATTTGGTTCTGTTCCCC
AAA-37), ,
1 413 bp,
pMD19-T-Cen , :14
L 25 mmol/L. MgCl,;5 pL 10xTaq PCR buffer;5 pL
10 X dNTP (2 mmo/L dGTP,2 mmol/L
dATP ,10 mmol/LL dCTP 10 mmol/L dTTP);

30 pmol;0.5 pL 10 mmol/L. MnCl,; 20
pmol ; Taq DNA 25U,
50 pL, PCR :95 C 4 min;94 C
1 min,51 C 1 min,72 C 2 min, 30
,72 C 10 min, 16 C o
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LB (100 pg/mL
) (P1),
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(P2) ,P1 37 C , P1
pET32a T7
PCR . P2 37 C 3d
10 mL LB (100
pg/mL )37 °C, 170 r/min ,
1% 25 mL ,37 °C
A 0.6~0.8, IPTG 1
mmol/L 3 h, , 25 mL ,
4 °C,4 000 r/min 10 min, 1 mL
(1/15 mol/LL pH 6.81) ,
, 8 000 r/min 10 min,
, 3, 2
’ ) o] _ 1
mL 0.8% ( 1/15 mol/LL pH 6.8

) , 1 mL ,50
C 30 min 2.5 mL. DNS ,
5 min,
25 mL , 540 nm 5
,1 mL 1 pmol
1 , U/mL o
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o BLAST

SWISS ~-MODEL  (http://

swissmodel.expasy.org/ )
[11]

DeepView (Swiss—PdbViewer Version 4.0)
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pH 30 min, 50
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AU
2.1 PCR
PCR Mg* ,
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7 mmol/LL Mg** 0.5 mmol/L. Mn**
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Fig. 1 Patterns of error—prone PCR
PCR pET32a(+) EcoR
I Not 1 16 C ,
BL21 (DE3), 100 pg/mL  Amp
PCR 2 000~3 000
2.2
T7 PCR
1 400 bp ,
BL21 ,
P2 3d 1 mg/mL ,
30 min, 1 mol/l.  NaCl o
, 14, 2.
R F-10,
F-10 , ,
) 2,
(4.2+0.13) U/mlL,
(0.98+0.10) U/mL 4.2
( 2)
23
3,F-10 5
) 3 , 2

Mutant: RAE EARF-10; CK:J5L4A B

2

Fig. 2 Screening result in Congo red staining plates

2

Table 2 Relative enzymatic activity

0.98+0.10 1.0
F-10 4.2+0.13 42

3

Table 3 Sequencing results of the mutants

A635T/A684G/A831G/
F-10 AOIOT/AI2SIT D213V/T308S

Swiss—model

, Bacillus
agaradhaerens (7a3h)
Clostridium cellulolyticum
(1G43) ,

(cellulase domain,CD) (carbohydrate—
binding domain,CBD) ,
294
(aa36-329),
, (B/a)8 ;
146 (aa354-499),
; B

o

DeepView (Swiss—PdbViewer Version 4.0)
, F-10
(CDh)212
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