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PCR Thermotoga maritima pET-20b
C 6
pH
90~95C pH5.0~5.5 pH4.2~8.2 95°C 4h SDS-PAGE
56.57 kD - pNPAF
K, 0.18mmol/LL V.  139pmol/min mg
Q786 A 0001-6209 2004 02-0220-06
fusca . °7"° Rhodothermus marinus
85C 8.3h 90°C 17min
B-1 4- Endo -1 4- pH 5.5~7.0° Thermotoga
xylanase EC3.2.1.8 f- B-1 4-xylosidase maritima 55 ~90°C
EC 3. 2. 1. 37 a-L- a-L-
arabinofuranosidase EC 3.2.1.55 o-D- !
a-D-glucuronidase EC 3.2.1.139 a-L- B-1 4
B-D- a- a-
1-13
B-1 4- XynA  XynB
a-
-3 B 90C 180min "'~ "
94 % a-1-
a-L-
a-
3-5
a-
5
1
Thermobacillus  xylanilyticus 1.1
Aureobasidum  pullulans Rhodothermus ~ marinus T. maritima ATCCA43589
Xylanolyic ~ bacillus ~ pumilus Thermomonospora Escherichia coli JM109  JM109
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DE3 Promega Wisconsin WI USA
pET-20b T7 Amp
Novagen
1.2
Xho I EcoRV Xba I T4 DNA
Pyrobest DNA
Rapid Affinity Purification Kit
IPTG -
CTAB DNA

Novagen K
Promega
Tris BBST
QIAprep Spin Plasmid Miniprep Kit
Qiagen

QIAquick Gel
Extraction Kit
1.3 PCR
GenBank
1 5'-GGGGGTACCATGTCCTAC-
AGGATAGTG-3’ EcoR'V
2 5'-AACTGCAGTCATCTCGAGCAATTCTAC-
CTCAAT-3' Xho 1

1.4
LB SOC
10pg/mL
LB 14
T. maritima
0.5¢g Resazurin  1mg NaCl
28¢ MgSO,- 7H,0 3.5g MgCl,- 6H,0 2.7¢ KCI
0.33g NH,Cl 0.25g CaCl, 0.0855¢ 0.1g
15mlL pH7.0
Nitrilotriacetic acid 1.5g MgSO,; 7H,0 3.0g MnSOy;
H,0 500mg NaCl 1.0g FeSO,- 7H,0 100mg Co
NO, , 6H,0 100mg CaCl, 100mg  ZnSOy
7H,0 100mg CuSO,; 5H,0 10mg AIK SO, ,
10mg Boric acid 10mg Na,MoO, - 2H,0 10mg
Na, SeO; g
500mL 2 ~3mol/l.  KOH pH 6.5
1L

Nitrilotriacetic acid

T. maritima
Na,S 0.5¢/L.
100mL
0.5% 80C
8 ~ 10h 16°C
1.5
DNA DNA

DNA
14
DNA Qiagen
1.6
ara
1 2 T. maritima
DNA PCR 95°C S5min
Pyrobest DNA 94°C 50s 47°C 1.5min 72°C
3min 35 72°C 10min PCR
PCR Xho 1
EcoRV  Xho 1
pET-20b
JM109 ara pET-
20b-ara
1.7 ara
pET-20b-ara E. coli
JM109 DE3 1~2
Amp LB 37C 100uL
100ml.  Amp LB
37°C ODg¢y, 0.6~0.8 ImL
IPTG
Immol/L 4h 5000g 10min
SDS-PAGE ara
1.8
15
ol
pNPAF pNP
200pL. 10 20mmol/L pNPAF  180uL
50mmol/L. pH 6.2 10pL
85C 20min 600pL. 1mol/L. ~ Na,CO,
405nm
Imin
1pmol
Bradford
16
1.9
1.9.1 pET-20b-ara
E . coli ]M109 DE3 LB 1%
0.5% 1% NaCl 0.01% Amp
37C 200r/min
1% 5L

100
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5¢ NaCl 10g pH 7.0 30C
0.01% Amp pH7.0 pH7.9
1:1 30°C 250r/min 0Dy,
0.6~0.8 IPTG 0. 8mmol/L
1h 0Dy,

1.9.2 50mL
Smmol/L 20mmol/L. Tris-HC1

pH7.9 French Pressure

Thermo 9600g 20min 70°C

20min  9600g 30min
1.9.3 Ni** 0.45pm
Novagen 1.6cm x
6¢m 60mmol/L 20mmol/L
Tris-HCl pH 7.9 Imol/L

20mmol/L. Tris-HCl pH 7. 9

0.2mL/min 2mL
3
SDS-PAGE
1.10
1.10.1
85C 1uL + 189ulL pHS .7
- + 10pL 25
10 20 40min 405nm
1.10.2 1
60 ~ 100°C 5°C
pH 6.2 10min
100% 2
0.017mg/L 90°C 95°C 100°C
00.512345h 85°C pH 6.2
100%
1.10.3 pH 1
pH 85C pH
100% pH 2 pH
pH 37C
30 min
pH 100%
pH 100mmol/L
- pH4.2~8.2 100mmol/L
Tris-HCI pH8.0~9.0

1.11
10%  SDS-PAGE 110V
85min
1.12
ol
50mmol/L. pH 5.0~ 5.5 -
85°C 10min
K, Vi
2
2.1
T. maritima DNA
ara PCR
1.5kb ara
PCR
ara PCR
pET-20b Ara
T7
6
His-6
pET-
20b-ara Xba 1 — Xho 1 PCR
100bp 3.6kb
pET-20b
ara pET-20b
2.2 ara
pET-20b-ara JM109
DE3 IPTG 4h JM109
DE3 /pET-20b SDS-
PAGE 10%
1 IPTG
pET-20b-ara
55.27kD
French Pressure
pET-20b-ara
2.3
IPTG JM109 DE3 /pET-20b-
ara 70°C 20min
Poly-His
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2.5
SDS-PAGE Ara 2.5.1 a-L-
3-A
1 85°C pH6.4 0.017mg/mL 10min
kD 1 2 3 4 5 20 ~ 40min
225—
150— pH
100— — 90 ~ 95°C 60 ~ 75°C
75—
= = 75 ~90C
—
a—— i 100°C
o
= = 3-B
35— PR ——
. = - 85°C
25— fe— -— i'r"' | pH 5.0-~5.5 3-C
= 45+ 7 =85
.
1 a0l 1100 Js.0
SDS-PAGE 15l —m— A-Time k l7s
Fig.1 SDS-PAGE 10% of thermostable arabinofuranosidase ol —A— B-Temperature \. 190 2o
purification steps " —e—C-pH /l s
M. protein marker 1. Crude extract of E. coli ]M109 DE3 /pET-20b g r 480 -6'51
2 3. Crude extract of E. coli ]M109 DE3 /pET-20b-ara 4. Crude =20t /A 2 l60™
extract after heat treatment 5. Purification immobilized metal affinity 15F / 10 s
chromatography . 10k /A
i / p fo T°
2.4 T {as
or | .I | 1 1 50 440
2 0 20 40 60 80 100

Relative activity/%

lgm = - 0.9098R, + 2.2735

3
D 27kD ) Fig.3 The optimum conditions of the recombinant enzyme reaction
56.57 33,27 -35% A. The time-curve of enzyme reaction at 85°C pH 6. 4 B.
E. coli JM109 Determination of optimum temperature at pH 5.5 with a 10-min assay
DE3 / pET-ZOb—ara a- C. Determination of optimum pH at 85°C with a 10-min assay.
N 6
6 2.5.2 a-L-
80% pH
25
5 20F
pH 90°C  sh 90%
2, st 95°C 4h 100°C
é g Lol lem=-09098RE+22735 80min ara
5
S osf
0 . . . )
02 04 0.6 038 10 2.6
Relative mobility/% K 1%
2 - Lineweaver-Burk K,

0.18mmol/L V. 139pmol/min mg

Fig.2 Calculation of molecular mass based on the
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2.7
a-L- -o-

L- -a-D-

Thermotoga maritima

55~90C

11~13

T. maritima

PCR

T. maritima

pET-20b

E . coli

70°C 20min
Ni**

Bacillus

Butyrivibrio ~ fibrisolvens Clostridium

polymyxa

Strecorarium Trichoderma reesei  Aspergillus

. 17-22
niger

95°C 4h

0.082% ~12.5 mmol/L*
K 0. 18mmol/L

138pmol/ min mg

o-

a- B-
Thermoanaerobacter ethanolicus

B_

-1~
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Expression Purification and Characterization of Arabinofuranosidase

from Thermotoga maritima

XUE Ye-Min ~ MAO Zhong-Gui  SHAO Wei-Lan™
The Key Laboratory of Industrial Biotechnology ~Ministry of Education — Southern Yangtze University Wuxi 214036 China

Abstract The gene of arabinofuranosidase from Thermotoga maritima was amplified by PCR  and inserted into the
plasmid pET-20b with the 6-His tag and expressed in E. coli JM109 DE3 . The recombinant protein was purified by
the heat treatment and immobilized metal affinity chromatography purified enzyme presented as a single protein band on
SDS-PAGE with a molecular weight of 56.57kD. The optimum activity of arabinofuranosidase was found to be at pH 5.0
~5.5 and 90 ~95°C and at the pH range of 4.2 ~ 8.2 the enzyme was stable with an half-life of 4h at 95°C. Among
all tested substrates the enzyme exhibited the specific activity towards p-nitrophenyl a-1-arabinofuranoside pNPAF . The
apparent Michaelis constant of the a-L-arabinofuranosidase was 0.18 mmol/L for pNPAF and V,,, was 139pmol/min mg
protein.

Key words Arabinofuranosidase Gene expression Purification Enzyme stability
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