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Expression of Xylanase B Gene of Thermotoga
maritima in Escherichia coli

XUE Ye-min  CAO Jian-ping ~ MAO Zhong-gui SHAO Wei-lan
The Key Laboratory of Industrial Biotechnology under Ministry of Education Southern Yangtze University Wuxi 214036  China

Abstract Thermotoga maritima is one of the few hyperthermophilic bacteria described to date. The xylanases
found in T. maritima has shown the extremely thermostablity and considerable potential in large-scale
production. The gene of xylanaseB from 7. maritime ATCC 43589 was amplified by PCR inserted into the
plasmid pET-20b and fused with the 6-His tag. The resultant recombinant plasmid pET-20b-XynB was
transformed to E. coli JM109 DE3 . A gene product band can be seen with SDS-PAGE. The recombinant
protein was purified by heating and immobilizing metal affinity chromatography .
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1
1.1
T. maritima
ATCC43589 E. coli ]M109  JM109 DE3
Promega Wisconsin WI USA . pET-20b
T, Amp
Novagen
Xhol Ndel T,DNA
PyrobestDNA

Rapid Affinity Pu-
Novagen IPTG

rification Kit

Sigma QIAprep Spin Plasmid
Miniprep Kit ~ QIAquick Gel Extraction Kit
Qiagen
1.2
1.2.1 LB
SOC
100 pg/mL LB
12 .
T. maritima g/dL
0.5 NaCl 28 MgCl; 6H,0 3.5 MgCly
6H,0 0.33 NH,C1 0.25 CaCl, 0.38 0.1
15 mL resazurin 1 mg pH 7.0.
Na,S 0.5
g/L 100 mL
0.5%
80 C 8 h.
1.2.2 DNA DNA
DNA
12 .
DNA Qia-
gen .
GeneBank XynB  DNA
N 5'-GGAATTCCATAT-
GAAA ATATTACCTTCTGTGTTGAT-3’ Ndel
ATG C

5'-CCC TCGAGTCTTTCTTCTATCTTTTTCTCCAG-
3 Xhol

PCR 95 C 5 min Tyrobest DNA
94 C 50s 48 C 90 s 72 C
3 min 35 72 °C 10 min.
1.2.3
0.5%

11

90 L 50 mmol/L pH 5.8

0.1 mL0.5%
10 pL 95 C 10 min
NaOH
10 min
410 nm
1 pmol
1.2.4 XynB
pET-20b-XynB E. coli JM109
DE3 1~2 Amp 1B
30 C . 100 pL
100 mL.  Amp 1B 30 C
0.6~0.8 1 mL
IPTG 1 mmol/L
1 mL 1200 v/
min 1 min pH7.6 TE
300 pL
2 mg/mlL 25 °C 1 h 12 000 r/min
30 min .
1.2.5 1% pET-
20b-XynB E. coli IM109 DE3
LB 30 °C 200 r/min
0.D. 0.6~0.8 IPTG
1 mmol/L 4~6h 4 800 g 10
min . Rapid Affinity Purification Kit
Binding Buffer
French Pressure Thermo 9600 g
20 min 70 C 20 min 9
600 g 20 min
Novogen

1L 50 mmol/L NazHPO4—NaH2PO4
2h pH 6.8 3 mL
20% -20 C

2.1
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T. maritima DNA
PCR 1 kb
Ndel — Xhol
XynB
1 T,
6
Xhol
Ndel
- T.maritima DNA
pET-20b
l PCR
2

Ndel, Xho B l

f]ori 1

pET-20b- XynB

6.1kb
Amp

1
Fig.1 Construction of plasmid pET-20b-XynB
2.2 PCR

T. maritima DNA
1 kb PCR
DNA 1 kb
DNA 2 . 5' Ndel 3’
Xhol  ATG .
PCR Ndel — Xhol
pET-20b
JM109 DE3 Amp
Ndel — Xhol
PCR
3.

d 0

E
1)

1. DNA

L]

11
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i

2 3. PCR
2 PCR

Fig.2 PCR cloning of the xylanase gene fragment

bp

T

LRI
2 500

1 4

2000
e L043 by
Wiy
1. DNA 2. pET-20b-XynB
3. pET-20b 4. pET-20b
3 pET-20b-XynB
Fig.3 Restriction analysis of pET-20b-XynB
2.3
pET-20b-XynB JM109
DE3  IPTG SDS
SDS pET-20b-XynB
43 000 4 .
JM109 DE3 / pET-20b-XynB
JM109 DE3 / pET-20b-
XynB JM109 DE3 / pET-20b
30 C 0.8~1.0h IPTG
5. 8
h
2.4
His Ni* 6
IPTG JM109 DE3 /pET-20b-xylB
70 C 30 min Poly-His
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1. 2. M. DNA
4 SDS-PAGE
Fig.4 SDS-polyacrylamide gel 10% of xylanase after
induced expression ..
T. maritima
1 Poly-His
. " . DNA PCR
Tab.1 Enzyme activity from Different fractions of the Poly-
His protein purification chromatogram
/ TU/mL 6
0
0
1 456 E. coli
ET-20b-XynB
2 2.32 pET-20b-Xyn
70 °C 30 min
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