35 6 ( ) Vol.35 No.6
2007 6 Journal of Northwest A & F University(Nat. Sci. Ed.) Jun. 2007

B-1,3

1 2 1 1 1,2
) ) ) )
(1 , 712100;2 , 712100)
[ ] B-1.3 , B-1,3 cDNA
, RT-PCR B-1,3 , pGEM T-easy Vector,
Hind BamH , pET-32a( +) Vector A U-pET-32a
(+), E ooli BL 21(DE3) , IPTG , B-1,3
, 49 ku , 19% :0.3mmol/L IPTG,
37 4 h
[ ] ; B-1.3 ; ;
[ ] Q786 [ 1 A [ ] 1671-9387(2007) 06-0125-05

Cloning and prodaryotic expresson of a wheatf3-1,3-glucanase gene
induced by Puccinia striiformis Westend f. sp tritici Eriksin E. coli
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L1U Bo™ ,CUI Suping” ,WAN G Xiao-jie ,HUANGLI-li" ,KANG Zhen-sheng
(1 Collegeof Plant Protection, Northwest A & F University, Yangling, Shaanxi 712100, China;
2 Shaanxi Key L aboratory of Molecular Biology for Agriculture, Yangling, Shaanxi 712100, China)

Abstract : To determine the function of -1 ,3-glucanase in wheat to stripe rust resistance ,the encoding
region of a wheat3-1,3-glucanase gene induced by Puccinia striiformis Westend f. sp tritici Eriks was en-
gineered via reverse transcription polymerase chain reaction (RT-PCR) . The amplified fragments were first
cloned into pGEM T-easy Vector ,after restriction analysis the gene was trangerred to an E. coli strain BL
21 (DE3) expresson behind T7 promotor-pET-32a( +) system. The recombinant gave rise to a 49 ku fu-
sion protein in response to the IPT G induction;under the best inducement condition (37 ,0.3 mmol/L
IPTG,4 h) its content was about 19 % of the total cell protein by Gene Genius Bio Imaging System.

Key words: Pucciniastriiformis;wheat ;3-1,3- glucanase gene;cloning;prokaryotic expresson
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B-l 13- 1
cDNA (Rapid amplificar
tion of cDNA ends,RACE) cDNA
B-1,3
B-1,3 , B-1,3
1
1.1
1.1.1 11,
CY23 ,
9]
24 h , )
- 70
1.1.2 ( Bscherichia coli)

JM109 E. coli BL 21(DE3)
;p GEM T-easy Vector

Promega :pET-32a( +) Vector
1.1.3
U-gene ,Qiagen RNA
Qiagen , EcoR
Hind BamH Tag DNA Fer-
mentas ,M-MLV Promega
,RNase TOYOBO ,
1.2 B-1,3
1.2.1 B-1,3
cDNA ( GenBank :DQ090946)

GP. :5-CGC GGA TCCATG GCT GGA
AAG3 (BamH ) ,GP.:5-CCCAAGCTT TTA
GAA CTGGAT-3 (Hind ),

1.2.2 RNA RNA

RNA

1.2.3 cDNA RNA 2.0

Mg, Oligo(dT)1s 1.0M g,RNasefree water
0pL, 70 5min,

5 min M-MLV 5 x 5.0
ML ,10 mmol/L dNTP 1. 254 L ,RNase 25
U ,M-MLV RT 200 U ,RNasefree water

25u L, 37 1h,95 3min,

5 min
1.2.4 B-1,3 cD-
NA PCR :

3.04L ,10x TagDNA 2.5uL,
MgCl, 2.0u L ,20 mmol/L dNTP1.0pL , GP,

GP. 1.0puL,TagDNA 0.3uL,

50u L 94 3 min;94 50 s.,54

1min,72 2min,35 ;72 10 min
1.3 B-1.,3

PCR
pGEM T-easy Vector,
E. coli JIM109 , IPTG X-ga
LB/ Amp , EcoR
DNA , G U-
p GEM-T Hind /BamH
, Hind /BamH
pET-32a(+) Vector E. coli JIM109
, DNA ,
GLU-pET-32a( +)

1

1.4 B-1.,3

QL U-pET-32a( +)
E. coli BL 21 (DE3)

Amp(100hg/mL) LB ,37 160 r/ min
) 5%
37 160 r/ min ODew 0.6 1.0
1.4.1 IPTG
0.01,0.1,0.3,0.6,1.0 1.5
mmol/ L IPTG,37 3h 1
mL 4 10 000 r/ min 10 min,
, 1x3DS ,100 3 min,
12 %SD S PA GE
1.4.2 IPTG
, 37 12,345 6h 1
mL 4 10 000 r/ min 10 min,
, 1x3DS ,100 3 min,
12 % SDS PA GE
1.4.3 HisTrap HP

, AKTA
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Fig.1 Map for recombinant vector construct
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2.1 B-1,3 BamH 1 000 bp
1 000 bp RT-PCR ( 4, B-1.3
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( 3,
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2 RT-PCR

M.DNA DL2000;1. PCR

Fig.2 Agrose gel electrophoresis of RT-PCR product
M.DNA Maker DL2000;1. PCR product amplified

with primers GP1 and GP:

2000 bp —»

1000 bp -
750 bp -

500 bp —

250 bp
100 bp -

4 QL U-pET-32a( +)
M.DNA DL2000;1. GLU-pET-32a( +) Hind
;2. GLU-pET-32a( +)
Fig.4 Restriction anaysisof Q. U-pET-32a( +)
M.DNA Maker DL2000;1. GLU-pET-32a( +)

BamH

digested with Hind ,BamH ;2. Q. U-pET-32a( +)
2.3 B-1,3
5 , GLU-pET-32a( +)
. 49 ku

0.3 mmol/L IPTG ;

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.
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1000 bp —
750 bp —»

500 bp —»

250 bp —

100 bp —

3 GLU-pGEM-T
DL2000;1. GLU-pGEM-T;2. GLU-pGEM-T
EcoR
Fig.3 Restriction anayssof A U-pGEM-T
M.DNA Maker DL2000;1. GLU-pGEM-T;2. GLU-pGEM-T
digested with EcoR

M.DNA

M1

2345678

97.4ku »
66.2 ku

43.0 ku <+ 49ku

31.0ku »

20.1 ku

14.4ku 5

5 IPTG

M. ;1.0.01 mmol/L IPTG
pET-32a( +)-BL 21 (DE3) ;
2. GLU-pET-32a( +)-BL 21 (DE3) ;3 8. IPTG

(0.01,0.1,0.3,0.6,1.0,1.5 mmol/L) 3h
GLU-pET-32a( +)-BL 21 (DE3)
Fig.5 Hfectsof different IPTGinducing
concentrations on protein expresson
M.Low molecular protein Maker ;1.pET-32a( +)-BL 21 (DE3)
induced with 0.01 mmol/L IPTG;2. Q. U-pET-32a( +)-
BL 21 (DE3)without IPTGinducing;3- 8. G.U-pET-32a
(+)-BL 21 (DE3) induced with different IPTG concentrations
(0.01,0.1,0.3,0.6,1.0,1.5 mmol/L) 3 h

4h , ,
4h( 6), .
19% HisTrap HP
(AKTA HPLC System)
. (7
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97.4 ku —p s
66.2 ku

43.0 ku

31.0ku

20.1 ku

14.4 ku — I

M. ;1 6. GLU-pET-32a( +)-
BL 21 (DE3) 0.3 mmol/L IPTG37 1 6h
Fig.6 HEfectsof different inducing times
on protein expresson
M.Low molecular protein Maker ;1- 6. G U-pET-32a( +)-BL
21 (DE3) induced with 0.3 mmol/L IPTG1- 6 h

[10]

pET-32a( +) Vector E. coli BL21
(DE3) 49 ku B-1,3
, 19%
S. Tag His- Tag Trx: Tag3 ,Trx -
Tag ,His- Tag
S- Tag ,
Western blot
B-1.,3
B-1,3
, PCR  Northern
blot )

M 1 2 3 B 5

97.4ku —» S
66.2 ku —» e

43.0ku —> S b 'l
31.0 ku —»
20.1 ku —»
14.4 ku —%.
7 SDS PAGE

M. ;1 5.
Fg.7 SDS PA GE of different purification fractions
M.Low molecular protein Maker ;1 - 5.
Different fractions of peak 2
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