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1.3 1.6
GenBank 100pL.  50uL 0. 1mol/L pH 6.0
Cel12B A CBD 4 350pL 500pL CMC
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CGAGCGTTGGTGCAACGG-3’ 2 5'-AAGGACC Smin Ay U
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5'-GAAGTTGTAAAA CCTGAGGTCCTTCCACCAC-3’
4 5'-CCCAAGCTTATTACTCGAGCTTGATGAGCCT 0.4mg/mL
GAGGTTACC-3’ DNS
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Fig.1  Construction of chimeric gene. Barley -glucan p-nitrophenyl
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Fig.2 SDS-PAGE analysis of chimeric enzyme after induced expression.
M. protein marker 1. Crude extract of induced E. coli JM109B DE3
pET-20b 2.Crude extract of induced E. coli JM109B DE3 /pET-20b-
Cel12B-CBD .
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Fig.3 The optimal pH A and temperature B of chimeric enzyme.
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2.3.4
pH5.8 90°C  100°C
4°C 100%
90C 2h 87% 100C 2h
42%
2.3.5 Barley -glucan CMC

p-nitrophenyl Oat spelt xylan Avicel

1 cell2B
Table 1 Substrate specificity of T'. maritima endoglucanase
cell2B and chimeric enzyme

Recombinant Cel12B-CBD®  Recombinant Cel12B"

Substrate Specific activity U/mg Specific activity mU/mg
Barley 3-glucan 242.7 2905
CMC 86.3 890
p-nitrophenyl 4.6 50
Avicel 0.24 0
Oat spelt xylan 39.4 8

* Assays were performed at substrate concentration of 4mmol/L p-nitrophenyl
{3-D-cellobioside 1% W/V non-soluble polymeric substrates or 0.5% W/
V soluble polymers in 100mmol/L potassium dihydrogen phenylate-imidazole
buffer pH 6.0 at 85°C using an enzyme concentration of 3pg/mL crude
enzyme extract . Incubation was carried out for 10 ~ 60min for Barley (-
glucan CMC p-nitrophenyl  10h for xylan and Avicel.® Data reported by
Liebl. W et al. 1996 * .
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85°C pH6.0 90°C
9h .
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The construction of Thermotoga maritima endoglucanase Cell12B fused
with CBD and the characterization of chimeric enzyme
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2 School of Life Science  Huaiyin Institute of Technology —Huai’ an 223001 China
3 School of Life Science  Nanjing Normal University ~Nanjing 210097 China

Abstract Thermotoga maritima is strictly anaerobic and extremely thermophilic bacteria. The endoglucanase found in T'.
maritima showed extremely high thermostability and considerable potential in industrial application. Endoglucanase Tm
Cell2B is extracellular enzyme. Tm Cell2B did not contain a cellulose-binding domain CBD and lacked activity on
crystalline cellulose. Tm XynA is composed of catalytic domain CD and cellulose-binding domain CBD . As such the
gene of CBD from Tm XynA was fused at the carboxyl-terminus of Tm Cell2B and recombinant plasmid pET-20b-
Cel12B-CBD was obtained. The recombinant plasmid pET-20b- Cel12 B-CBD was transformed to E. coli JM109 DE3
induced by IPTG. The properties of chimeric enzyme were determined. The chimeric enzyme displayed pH activity and
stability profiles similar to those of parental enzyme with optimal pH 5.8. The optimal activity of the chimera was
observed at 100°C and the enzyme kept 87% of original enzyme activity after incubated at 90°C for 2h. A notable feature
on substrate specificity is that the chimeric enzyme has the capacity to hydrolases crystalline cellulose.

Keywords Thermotaga maritime Carbohydrate binding domain Endoglucanase Gene fusion

Foundation item Natural Science Foundation of High School of Jiangsu 05KJB180006
* Corresponding author. Tel/Fax 86-25-8359883 E-mail wlshao@ jsmail.com. cn
Received 1 November 2005/ Accepted 22 February 2006/Revised 28 March 2006 © PEMFRMEDRRAATIREHIEER htto://journals. im. ac. on





