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Cloning and Expression of Endoglucanase Cell2B Gene
from Thermotago Maritima in Escherichia coli
and Characterization of Recombinant Enzyme
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Abstract Endoglucanase is one of major parts of enzymatic hydrolysis of cellulose. The endoglucanase
found in 7. marittima shows extremely high thermostability and considerable potential in industrial applica-
tion. A thermostable endoglucanase Cell2B from a hyperthermophilic bacterium Thermotoga maritima is
over-expressed in Escherichia coli using the T7 polymerase expression system. The expressed endoglu-
canase Cell2B is purified in two steps heat treatment and immobilized metal affinity chromatography

and obtains a single band on SDS — PAGE. The maximum activity on carboxymethylcellulose is found at
90°C and pH 6.0 The purified enzyme has a half - life of over 70 — min at 90°C  and retains over 87%
of its activity after holding a pH ranging from 5.3 to 6.5 for 2 h at 85°C.
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Thermotoga maritima

Cel5A Cell2A Cel74

Cell2B e pET - 20b T. maritima
Cell2B 6
1
1.1
E. coli JM109 JM109 DE3 Promega T. maritima
ATCC43589 pET -=20b Novagen
1.2
Pyrobest T,DNA DNA TAKARA
QIAGEN IPTG SIGMA
1.3 DNA
7 .
1.4
AE001752 DNA
12B .
I N 5" -GGAATTCCATATGAGGTGGGCAGTTCTTCTG A -3’ Ndel
C 5" - CCCAAGCTTTTATTACTCGAG TTT TAC ACC TTC GAC AGA GAA GTCC
Xholl UAA UAG
1.5
PCR 95°C 5 min Pyrobest 40 pL
35 94°C 50s 60°C 90s 72°C 3 min 72°C 10 min PCR
Ndel ~ Xholl pET -20b 16°C
JM109 12B pET —20b — Cel12B.
1.6 Cell2B pET -20 b
pET —20b - Cel12B E. coli JM109BDE3 Amp 100 pg/
mL. LB 30C 100 pg/mL 100 mL. Amp 100 pg/mL LB
37C OD¢y 0.6~0.8 1 mL IPTG
1 mmol/LL 1 mL 12 000 r/min 1 min TE
10 mmol/L Tris 1 mmol/L EDTA pH 7.6 2 500 L 20 mmol/L Tris-HCl pH 7.5
30s 4 .12000 r/min 4°C 15 min
1.7
100 w50 wLlO. 1 mol/L pH 6.0 350 pL 500 pL CMC
85C 10 min 2 mL DNS 5 min Ay - U 85°C
pH 6.0 1 min 1 wmol
1.8
0.4 mg/mL DNS
Ay - 0.05 ~0. 25 mg/mL
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1.9
1.9.1
pET —=20b — Cell2B  E. coli JM109 DE3 LB
30°C 200 r/min 1%
LB 1L 37°C 200 r/min 0D,,0. 6 ~0. 8
6h 4C 5000¢g 20 min
1.9.2
50 mL
9600 g 20 min 75°C 20 min 9600 g
7
1.9.3 His-tag
Novagen
0.5 mlL/min 1 mL
SDS-PAGE
1. 10
1 65 ~100C 5¢C
2 pH pH
0.1 mol/LL -
4.5 ~8.0.
3 pH
4°C 100%
4 pH pH
2
2.1
PCR T. maritima Cel12B
870 bp 1 PCR
Cel12B pET -20b
- Cell2B T7
2.2
JM109 Amp
. Nde
I Xhol | PCR
2 . Cell2B pET -20b
Cell2B
2.3 Cell2B
pET —20b — Cell2B JM109 DE3
SDS - PAGE 10% 3.
Cell2B 32 000
2.4
IPTG JM109 DE3 /pET —20b — Cel12B

Poly-His

Amp LB
2 250 mL
IPTG

Amp
1 mmol/L

French Pressure Thermo

30 min

1.6 cm x2 cm

100%

100%

90°C pH

bp

2000 G

L 000 B
B
500

A B A ES Cell2B #) PCR F=H1 B ik B
1:Mark DL2000; 2:Cell2B 1[5

IPTG 4h

70 °C20 min
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SDS-PAGE
3.
| 2 3 1 ) 3 b 5
bp M
19 329 70 000 =
4 754 - e
3472 50 000
2 690 [
1 832 35 000 ] .
ARG
L8 25 000
925
10 000

B2 BERMNBULEE
I:Mark;  2:pET-20b-Cel12B Ne T 908§ 4 ;3 pET-
20b=Cel 128 Nde | fil Xhol | AUFEDT

.pH6.0

2.5
2.5.1 pH
pH
pH 6.0
120
00
¥ 80
s
E 40
20+
5 5 55 5 65 7 75 8 85
pHI&
M4 pHEWEMKS
2.5.2
65 ~100°C 5C
90°C.95C
2.5.3 pH
pH 85C  2h
pHS.3 ~6.5
2.5.4
pH6.0
100%
90°C 2 h
3

Thermotoga maritima
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H3 BERAABEEES(10%)ddidiE
f1 SDS-PAGE BEi#
1. S FabbRal2, 4 R A S Al L
s 30 FEH BRI 5 0T AR B 4 . A5 b 3R AN A
LI 52 33 5 PO I A0 00 2 fi 3

100% 4
1207
100[
s0r
g
32 60r
B
® 40+
L
20
065 7"0 '1:5 8'0 8‘5 ;0 9l5'_ 1(I)0 _1‘05
BEMC
Y o brgiok A
100%
4°C
pH6.5 pH
4°C
28% 100°C 2h 0.
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