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Cloning and expresson of arabinofuranosdase/ xylosdase gene
of Thermoanaerobacter ethanolicusin Escherichia coli
and stability of expresson products

Xue Yemin, Lu Chen, Mao Zhonggui , Shao Weilan
(Key Laboratory of Industrid Biotechnology , Ministry of Education, Southern Yangtze Univercity , Jiangsu Wuxi 214036, China)

Abstract Thermoanaerobacter ethanolicusJW200 grows between 37 78 , and isolated from andkaine hot spring
in Yellowstone Park. The gene of arabinofuranosdase/ xylosdase was obtaned from a genome DNA of T.
ethanolicus , doned and expressed in E. coli JM109(DE3) . Two primer were designed on the bas's of nudeotide se-
guence of xar gene. The xar gene fragments were success uly amplified by PCR reaction under the suitable condic-
tions. E. coli JIM109 (DE3) competent cells were tranformed by electroporation with the ligated xar-pAlter- Ex1
with Pst -Xho dte. The trandated protein was solubled -arabinof uranosdase andp -xylosdase activities, and the
C-termina 6-His tag was introduced in the recombinase. The recomhbinant protein was purified by the heat treatment
and immobilized metd &ffinity chromatography. The purified enzyme presented as a snge protein band on SDS PAGE
with a molecuar weight of 85 kD. The optimum activity of arabinofuranosdase was found be at pH 6.0 and 80  ,at
the pH range of 4.2 8.2, the arabinof uranosdase was stable and had 1 h hdf-life at 75 . At the pH range of 5.0
8.2, theB-xylosdase was stable with an haf-life of 1 h at 84
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Thermoanaerobacter ethanolicus JW200

a-L- , 1
B- [14.5] 1.1
1.1.1 T. ethanolicus JW200
) a- : Escherichia

coli IM109 JM109 (DE3) pAlter- Ex1

T. ethandicus a-L- / Pomega (Wisoongn, WI USA) , 1

(Xar) , ,  O-L- pAlter- Exl-aguA-6His

/ aQuA 6
1

Table 1 Srainsor plagnds

JM109 RecA supE44 endAl hsdR17 gyrA96rdAl thi  (lac-proAB) F [ traD36 proAB *lacl®lacZz  M15] Pomega
JM109 (DE3) RecA supE44 endAl hsdR17 gyrA96rdAl thi  (lacproAB) F [ traD36 proAB ™ lacl?lacZz  M15] Po
With DE3 ,aA prophage carring the T7 RNA polymerase gene e
pAlter- Ex1 The expresson vecter with a srong T7 pronoter upsream of the MCS, higher copies and Tet' Pomega
1.1.2 Xho , Pt , T4ADNA s nitrilotriacetic acid 1. 5 g, Mg, -
Pyrobest DNA 7H,0 3.0 g, MnS0,- H,0 500.0 mg, Nad 1.0 g, FeSO,- 7H,0
,Repid Affinity Purification 1000 mg, @(NOy), 6H,0 100.0 mg, Cad>( ) 100.0 mg,
B-D _ ) 10. 0 mg, horic acid 10. 0 mg, NaMoO, - 2H,O 10. 0 mg,
Po CTAB DNA (Tris ) NapSe0; ( )1.0g nitrilotriacetic acid 500 mL
BBST QlAprep Pin Aasmid L 2 3ml KOH  pHe.5, '
Miniprep Kit IAquick G Extraction Kit
prep o nQ a T. ethandicus JIW200 :
13 PCRage 0.5% , 59
o ' 8 h 16
1: 5-CCACTACAGATGAACCCATTATATTT-A-
1.2.2 DNA DNA
GATICC3 Pst ; DA
2:5-GGACTCGAGITTATTCTCTACCCTTACTTCCG
3 Xho ' [15]
’ DNA
1.2 Qiagen
1'2 L B PCR 195 5mn Pyrobest
o Oc DNA ; 94 50 s, 54 1.5
; (o1 e I'_B . mn, 72 3mn, 3B 72 10 min
_ g ’ 1.2.3 xar
ethanadlicus JW200 [14] Alter- B- E ooli IM109
Vitamin slution biotin 20. 0 mg, p-aminobermic PATLer xar - ol
aid 50. 0 mg folic acid 20. 0 mg, pantotheric add cacium st~ (OE3) 12 (Tet)
50. 0mg ,nicotinic acid 50.0 mg vitamin Br, 1. 0 mg thiamine HA LB ,30 ;100ML
5.0mg pyridoxine HA 100.0 mg thioctic acid 50. 0 mg ,ribcflavin 100 nL LB
5.0mg, 500 ni 30 oD 0.6 0.8, 1m
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, IPTG , xar PCR , (
1mmol-L°*, 4h , 5000xg 1) , 2.3kb 1 ,
10 mn DSPAGE xar xar PCR Pst
Xho )
1.2.4 1% pAlter- pAlter- Ex1-aguA-6His ,
Ex1-xar E. coli JM109 (DER3) JM109 |, Td
LB , 30 ,200r-min’?t ,
oD 0.6 0.8, IPTG 1 mol - Pst Xho 1 PCR
Lt 4h, 4800xg 10 min : 5.8 kb 1
Rapid Affinity Purification Kit pAlter- Bx1 ( 1 ,
(Binding Bufer) , xar pAlter- Bx1 ,
(French Pressure, Therno) , 9 600 xg Xar
20 mn, 70 20 min 9 600 x g
20 min,
Novagen ;
) ) 23130bp
1L 50 ol -L "~ Tis. HA 2hpHr.0; b
3 20%, - 20 it 4361 bp
1.2.5 B-  3i00be
_ | 500 hp 2322bp
2027 bp
(pPNPAF) B-D- (pNPX) 1 000 bp
(pNP) 10U L
0.18nL 0.1 mol-L *pH5.8 ,
10uL , 10 min NaQOs; 0. 6 m_
(1nol-L° 1) , 405 nm 1 DNA
1 Fg.1 Agaose gd dectrophoressd DNA
| M DNA merker; 1 PCR anplified fragments; 2 pAlte- BxXU/ Pst
Hmo 14 3 pAlte-Exi-xar/ Xho ,Pst
[14] Bradford ,
[16]
70 75 A
80 82 84 86 5 10 20 40 60 80 o . athanol fcusphl i les DNA
| PCR
120 min, 85 pH5.8 \ Hind 111
orl ~__ Tet"
, ( ) 100 % , Pst 1 Xhol diu(esti(msi
, I Pstl Xhal
' ﬁ
pH : pH aguA  Pst| 6His_ypol xar
37 30 mn, , ther-E:l—_(:}His _//"'
pH 100 %, N
T‘HIREISI‘
pH L
100 mol-L " * - (pH4.2 8.2 "I""/ fui P”
R pAlterfxl-xm
100 mnol-L ™ “Tris. HA (pH 8.5 9.0) I. 8.1 kb déﬁls
Hind 111
2 _/(et‘
2.1 2
T. ethandicus JW200 DNA Fig.2 Condruction of plasmid pAlter- Bxl-xar
,,
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2.2 xar I 2 3 4
pAlter- BEx1-xar JM109 235 kD
(DE3) , IPTG 4h 150 kD
DSPAGE ( 10 %) 100 kD —_— —
( 3 IPTG 75 kD — Bakt)
, pAlter- BEx1-xar — ;
85 kD , SO KD s
8% ) ;
pAlter Bxl-xar  JM109 (DE3) KD - . '
JM109 (DE3) 2 French »s kp N
Pressure ,
pAlter- Bx1-xar 3 xar DS PAGE
Fg.3 DSPACGE andydsd expresson product of xar gene
) B- 1 protein merker ;
3.36 2.25U-mg *( ), 2 Qrude extract from E. coli IM109(DE3)/ pAlter- Ex1;
3 Crude extract from E. cdi IM109(DE3) / pAlter- Exl-xar ;
B- 4 Puified products
2.3
His Ni2* , 6 2.4
/
IPTG JM109 (DE3) / pAlter- Ex1-xar ( 4,
: 70 20 min , RPoly-His ab), 75 1h
) 50 % J3- 1h
B- , 84 ;pH
B- ., (40, pH4.2 8.2
B- pH5.0 8.2
, , T. ethanadlicus /
SDSPAGE : Xar
, /
( 3
100 1 (a) 100 (b)
= 0 soc&#F 80 0°C £ F
& 60T 60
£ sicHMT 40 75°C 4% F
£ g0t 20
86°C 82°C .
0 100 200 0 100 200
fif 8] /min i} 1Al /min
4 / (a) (b) pH (o
Fg.4 Themnmpdahility o 3-xyloddase (a) and arabindfurarpsdase,
(b) and the pH dahility, (c) of expressed arabi nof uranod dase- xylod dase
2.5 Xar Genbank BLAST
/ , , T. ethandlicus /
T. ethandicus, B. fibrisovens, C. streco , C. crescentus (B15  Xar
rarium C. cresentus CB15!Y 8! T. , 40%, 4.7 %; ,
ethanalicus / T. brockii™® - XgS ,
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