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1.75% Difco BP51 DNA
SMM  SMMP CR5 MoBiTec 1.3.2
20 g BM70 AB, 37°C
20 g 5 g pH6.5 2% 5 mL AB; 37°C
10 pg/mlL 0D ¢ 1.0 3000 x g 15 min 0.5 mL
1.1.3 DNA T.DNA qymp 1 mg/mlL 37%C
DNA
O X - Gal Promega 3000 x g
Tag DNA Sangon PCR 15 min 500 ;I SMMP
Genecore Sigma 3000 x g 15 min 0.5 mL
SMMP
1.2 DNA 1.4
DNA CIp 1.4.1 xynA
DNA ‘ 7 PCR
1.3 DNA 5’
1.3.1 DNA 6 BamHI
P31 5'- CGG GATCC AATG [A] A [AAAGGAG) AG [GA] ATG -3/
BamHI 1 1l
P32 5'- CGG GATCCTTAGTTGCCAATAAACAG-3'
BamHI
P31 TAA 1 BP51  DNA
I BamHI PCR PCR 50 pL 50 ng DNA
BP51 DNA 0.2 mmol/L dNTP 25 pmol 1 x PCR
PCR PCR 50 pL 50 ng DNA 2.5 U Taqg DNA 94°C
0.2 m mol/LL ANTP 25 pmol 1 x PCR 3 min 94°C 50 s 50°C 1 min
2.5 U Taqg DNA 93C 72T 1 min 72C
3 min 93°C 50 s 51C 1 min 8 min PCR DNA
72°C 1 min 35 72C pGEM-T Easy DH5a
7 min PCR DNA pGEM — TKXY1
1.5
1.4.2 xynA MoBiTec
TAIL-PCR pWHI1520 Hin 1l
BP51 E. coli DH5a
xynA pGEM-Teasy pWG03
DH5a pGEM-GJF12 L6
PCR pGEM-TE]2 BamHI
Bgl I
xynA
P39 5'-GAAGATCTCCTCATGCAGATTCAGTCAT-3'
pWH1520 BamHI pGEM-
Bel
TKXY1l  Bgl Il
P310 5'-GAAGATCTAACGAGGGCCTTTCGAAGAT-3
Bl 1l xynA pWG03
it

DH5a PCR
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2.3 BMJXH9
1.7 2.3.1 pWTEJX BamH |
Laemli * SDS-PAGE pGEM-TEJ2 xynA
DNS pWH1520
’ 0.1 mL 0.1 mL EcoRI
0.2 mol/L pH6.5 1% pWTEJX 1
50°C 10 min 0.6 mL DNS 1 2 3 4 3
10 min 5 mlL 550 nm bp
1 ymol 1 —3000
U —1600
1.8 — 1000
LB —T7H)
37°C 2% e
LB
0.5%
3000 x g 15 min l
1.9 pWTEJX
2 mL LB 37°C Fig. 1 The restriction analysis of recombinant plasmid pWTEJX.
1.pWTEJX/ EcoRI 2.pWHI1520/ BamHI 3.pWTEJX/BamHI 4. PCR
2% 50 mL product 5.1kb DNA ladders.
37°C 220 r/min
2.3.2 xynA
pWTEJX
2 BM70 BMJXH9
2.1 xynA 0.5% 1200 x g
B . pumilus BPS1 5 min
DNA 20kb  B. pumilus BPS1 1200 x g 5 min
DNA PCR
700 bp SDS-PAGE
xynA 98 % xynA
pGEM-T Easy BMJXHS
pGEM-TE]2
22 xynA 12.50 1U/mL 22 kDa
B. pumilus BP51 DNA PCR 3
2.4 BMGppl2
1700 bp _49 163 2.4.1 pWGXYN MoBiTec
A pWH1520 DNAMAN
5 90% - 10 pWHIS20
T C -280 -50 Hindl
156 pWH1520 xylA
_143  —61 —74 ) xylR E . coli DH5a
cre A/T pWG03
ere Bgl 1l pGEM-TKXY1
pGEM-T Easy xymd pWGO3
EcoR'V Xbal

pGEM - TKXY1
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Fig.2 Map of recombinant plasmid pWTEJX.
1 2 M kDa pWGXYN
97 BM70 BMGppl12

1200 x g 5 min

.-
1200 x g 5 min
-
o SDS-PAGE

: BP51 xynA

- — 3l
BMGpp12
— —m
| 1 ‘.’I_ 20 35.48 IU/mL BMJXH9
3 BP51
BMJXH9
Fig.3  Expression product of BMJXH9. 1. Intracellular proteins 2.
Extracellular proteins M. Standard protein molecular weight. SDS-PAGE BMGpp12
22 kDa BMJXH9
Bp51 xynA 5
pWGXYN 2.5 BMGppl2
4
2.4.2 xynA

BMGpp12 2 mL LB
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Hind 111
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7926bp
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Fig.4 Map of recombinant plasmid pWGXYN.

=~ 22kTIg

'5 BMGppl12

Fig.5  Expression product of BMGppl2. 1. Extracellular proteins

without induceed 2. Intracellular proteins 3. Extracellular proteins.

2%
37°C 220 r/min 60 h 1200 x g 5 min

Table

1

1 The result and ingredient of culture medium

Culture medium

Activity/ 1U/mL

LB 25.8+0.03
LB +0.5% extraction of wheat bran 38.1+£0.03
LB+ 4% wheat bran 43.9+0.05
4% wheat bran 37.6£0.07
4% wheat bran + 1% glucose 5.67+0.04
BMGppl2
LB xynA
2.6
BMGpp12
2.6.1
55°C 30C
50C 60%C
30C
15h 100 % 50°C
2 h 50 % 60°C
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BP51
2.6.2 pH pH
pH
pH 6.5 BMGppl2
pH 37°C LB
30 min pH10.0 BP51 xynA
30 min 60 % pH
pH
3 pH10.0
1983 30 min 60 %
9-10
B coli 1 Bacillus
pumilus H-101
i Journal of Microbiology 1997 12 2 17-3.
2
Journal of Huazhong Agriculture
L TU/mL ™ 2003 3 University 1990 9 3 311 - 314,
3
11.63 1U/mL Progress in
Biotechnology 2001 21 2 28 - 31.
4 Asbah F Qureshy LA Khan et al. Expression of Bacillus
circulans Teri-42 xylanase geng in Bacillus subtilis. Enzyme
pWHI1520 xylA
and Microbial Technology 2000 27 227 - 233.
xylA 5 Marjo.S Tlkka. P Protein Secretion in Bacillus Species.
Bacillus megaterium o )
. Microbiological Reviems 1993 57 109 - 137.
6  FM Ausubel R Brent RE Kingston et al.
PWHIS20  xyiR Short Protocols in
Molecular Biology . 1998 39 - 40.
? 7  Fukusaki E  Panbangred W Shinmyo A et al. The
complete nucleotide sequence of the xylanase gene xynA
of Bacillus pumilus . FEBS letters 1984 171 197 = 201 .
xynA 8 Laemmli U. Cleavage of structural proteins during the
Tail-PCR assembly of the head of bacteriophage T4. Nature 1970
BP51 227 680 - 685.
xynA 9  Neeta K Abhay.S et al. Molecular and biotechnological
pWG03 aspects of xylanases. FEMS Microbiology Reviews 1999
23 411 - 456.
10 Moriyama H  Fukusaki E  Cabrera Crespo J et al.
3 Structure and expression of genes coding for xylan-degrading

enzymes of Bacillus pumilus . Europe Journal Biochemistry

1987 166 3 539 -545.
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Expression of alkali-tolerant xylanase in Bacillus megaterium
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Abstract Objective We cloned xylanase-encoding gene xynA and its promoter from Bacillus pumilus expressed in Bactllus
megaterium and characterized the recombinant xylanase. Methods We inserted the xylanase-encoding gene xynA and its
promoter in Bacillus expression vector pWH1520 and pWGO03 which was modified from pWHI1520. We transformed the
recombinant plasmid pWTEJX and pWGXYN into Bacillus megaterium and obtained the recombinant stains BMJXH9 and
BMGppl2. Enzymes produced by recombinant strains expressing xynA were produced in the medium. The xylanase activity
produced by recombinant BMGppl2 was three times higher than that of BMJXH9. The recombinant xylanase had the original
enzyme alkali-tolerant properties. Conclusion Alkali-tolerant xylanase gene was successfully expressed and this provided a
basis for further study of xylanase applied.
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