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Thermotoga maritima MSBS DNA PCR XylanaseB
pET-28a + pPICOK BL21
GS115
40kD 90 pH  6.65
Q786 A 0001-6209 2005 02-0236-05
B-1 4-D- EC3.2.1.8 1
B-1 4
! 1.1
Escherichia coli DH10B BlL21
Winterhalter 1995 pET-28a  + pGEM-T
Thermotoga maritima A XynA Easy Promega Pichia
Christoph pastoris  GS115 pPICOK
3 B XynB Thermotoga maritima
B MSBS8 DNA
XynB
TaKaRa Taq
T4 DNA Promega G418
Oat spelts xylan Remazol
Brilliant Blue R-D-Xylan RBB-Xylan
Jiang PHBAH Sigma
Sangon
1.2
GenBank  XynB
5-7
P,  FW 5'-ATA GCGGCCGC
MSBS TATGAAAATATTACCTTCTGTG-3" P, REV  5'-
XynB ATAGCGGCCGCTCATTTTCTTTCTTCTATCTTTT-3" P,
FW 5’- CCCCCATGGAAATATTACCTTCTGTGTTG-3'
“ 863 " 2001AA214171
Tel 86-10-62733751 E-mail yingli528 @ vip. sina. com
1978 -
2004-08-19 2004-10-25
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P, REV
TCTCC-3'
P, P, Not 1
Neo I Hindlll
pP,/P,  Ps/P,
MSB8 DNA
20l 10 x Buffer Mg
2.5mmol/L 0.5pL
Ing/pL. 1pL. Tag

5'-CCCAAGCTTTCTTTCTTCTATCTTTT-

P, P,

2ul.  dNTP
10pm/pLl 0.5pL
10U/pl 0.2pl ddH, O

15.3pul. PCR 94°C 5min 94°C 30s 56°C
Imin 72°C 1.5min 25 72°C 10min
xynB
pGEM-T Easy
DH10B
P;-
P, PCR Neo I Hindlll
pET-28a +
P,-P, Not 1
pPICOK pPICOK-
xynB DHI10B
1.3
pET-28a-xynB
BL21
pPICOK-
xynB Sal 1
GS115 MD  Minimal
dextrose 1.34% YNB 2% Glucose 4 x

107’ % Biotin 1.5% Agar

His® MD MM
Minimal methanol Mut* /Mut®
Mut* /
His” MD MM
Mut®/ His*
1.4 G418
2ml MD
10’ /mL
G418 0.25 0.5 1.0 1.5 2.0
3.0 4.0 6.0mg/ml.  YPD Yeast

Extract 10g Peptone 20g Glucose 20g Agar 20g
6.0mg/mlL G418
8.0mg /mlL G418
1.5 SDS-PAGE
Sml. 50pg/mL

LB Kan® 37°C 12 ~ 13h
1% 50mlL.
500mlL 50pL. 1mol/L IPTG 30C

16 h SmL 50mmol/L
MES pH6.5

70°C 20min
SDS-
PAGE
His® /Mut”

S5mL. BMGY Yeast
extract 10g Peptone 20g 100mmol Potassium phosphate
pH6.0 1.34% YNB Glycerol 10g 4 x 107 %
Biotin 30°C ODg, 6.0

50ml, BMMY BMGY
1% Glycerol 0.5% Methanol
500mL 12h 100%
0.5% 7d
70°C 20min
SDS-PAGE
1.6
XynB RBB-
$ 70C 1 Unit
OD 55
1 1 pH
pH MES pH
5.59~7.37 MOPS pH 7.8 CHES pH 8.64 ~
10.18 CAPS pH 10.8 pH
70°C 30min
30min
0~ 100°C
30min
PHBAH
9
70C 1 One international
unit 1pmol 1

_ Bradfor ) 10 .
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2 2.3
2.1 pET-28a-xynB pPICIK-xynB BI21-xynB  IPTG
70°C
P3 P4 xynB 20min SDS-PAGE
1.0kb PCR Neo I Hindlll I-A 1 2
pET-28a + IPTG
pET-28a-xvynB pET-28a-xynB  Nco | 1-A 3 4
Hindlll ~ 1.0kb
pET28a 5.4kb pET-28a-xynB GS115-9K-xynB I Mut™/
Hindlll 6.4kb His* GS115-9K
P1 P2 xynB 1.0kb 7d
Not | pPICOK- 70C 20min
xynB pPICOK-xynB ~ Not 1 15 SDS-PAGE 1-B
~ 1.0kb pPICOK 9.3kb 40kD
pPIC9K-xynB ~ Sal 1
10.3kb pPICOK-xynB 5'
pPICOK-xynB PHBAH 70°C
pPICOK Saccharomyces cerevisiae
a a-Factor secreted signal 67U/mg
50U/mg
pET-28a-xynB  pPIC9k-xynB xynB
1044 348
Karen E. Nelson GenBank
xynB  AF100063
64 w M 1 2 3 4 M 1 2
A G 97—
2 Asn w =
Asp mxynB ¢, -—— ~ kD -
GenBank AY340789 i—=E
22 20— = e
—ER L ERE B
G418 1 SDS-PAGE
G418 YPD Fig.1 SDS-PAGE analysis for the XynB in E.coli A and
11 MD P. pastoris B
M. Molecular weight marker A 1 and 2. The expressed protein in .
200 coli induced by IPTG 3 and 4. The expressed protein in E . coli without
10° cells /ml G418 6mg/mL. YPD inducement B 1. Recombinant protein secreted by GS115-9K-xynB 2.
4 GS1159K-xynB 1 11 1 IV Negative control of GS115-9K. The XynB showed as arrowhead.
G418 10mg/mL YPD 2.4 pH
4
20
4 RBB- ’
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50°C 70°C
pH 6.65  70C
pH  5.59~10.8 30min
80% 2-A
B Berquist " Thermotoga strain
90C 90°C FjSS3B. 1 XynA
100% 100°C 30min
70% 2-B 15
16 ~20
mxyn B
= 100 . 100
§ 80 —&— Optimum pH :; 80
T 60 —&= pHstability 2 o[ —# Optimum T 500mlL
z z - T stability
Z 40 2 40
& 8
v 20 o 20
. 2
E 9 : E 09
2 5 67 8 9 1011 2 ODgy =20
pH
2 pH XynB
Fig.2 Effects of pH A and temperature B on XynB relative activity
3 SL 5d
207mg/l.  PHBAH
MSBS 577U/mg
22
Jiang pH
N pH 6.65 Jiang pH
6.14 22
Jiang RBB
50C
70°C Neeta K Abhay S Mala R. Molecular and biotechnological aspects
DNS 3 RBB of xylanases. FEMS Microbiology Reviews 1999 23 411 —456.
Winterhalter C  Heinrich P Candussuo A et al . Identification of a
novel cellulose-binding domain within the multidomain 120 kDa
xylanase XynA of the hyperthermophilic bacterium Thermotoga
maritima . Mol Microbiol 1995 15 3 431 -
PHBAH 9 Winterhalter C  Liebl W. Two extremely thermostable xylanases of
RBB the hyperthermophilic bacterium  Thermotoga maritima MSBS.
Applied and Environmental Microbiology 1995 61 5 1810 -
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High-level expression of an extreme-thermostable xylanase B from Thermotoga

maritima MSBS in Escherichia coli and Pichia pastoris

YANG Meng-hua'
! College of Biological Sciences

LI Ying'"

GUAN Guo-hua'
China Agricultural University — Beijing 100094 China

JIANG Zheng-qiang”

% College of Food Sciences and Nutritional Engineering China Agricultural University —Beijing 100083 China

Abstract The family 10 xylanase XynB from Thermotoga maritima MSBS is exiremely thermostable and great potential

in the applications of various fields of industry. The gene mxynB ¢, was amplified by the method of PCR with the

template of the genomic DNA of Thermotoga maritina MSB8  and cloned into the expression vectors of Escherichia coli

and Pichia pastoris respectively. Xylanase B 40kD was successfully expressed by the two heterologous protein expression

systems with high-level production. The recombinant protein of XynB expressed in Pichia pastoris showed extreme

thermostability and pH stability which was optimally active at 90°C and quite stable over the pH range of pH 5.0 ~ 10.8
at 70°C. After incubation of the enzyme at 100°C for 30min

recombinant XynB expressed in Pichia pastoris is of great use in a variety of industrial and agricultural applications.

XynB retained 70% higher residual activity. The

Key words Thermostable xylanase FEscherichia coli Pichia pastoris Recombinant protein  Heterologous expression
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