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Glutathione GSH - gshi GCTCTAGATTTTGACAG GCGGGAGG
GSHI GSHII Xbal gshi CCCAAGCTTGAGTATATG
AAAGACGC  HinD III
gshii CGGGATCCAGCATCAAT ACGTTGCC
Bam HI gshii GCTCTAGAAACGA-
HIV SATC CTTCTCGC  Xbal
DNA GSH 1.3.2 PCR SDS-PAGE
GSH Murata ! 8
GSH E.coli 1.3.3
23 4 100u mL LB 37C ODssy=0.5
WSH-KEI IPTG 0.1mmol L
GSH 0.5mL 10
GSH GSH 550nm  OD
GSH 1.3.4 Ap
3 LB 37C 6h 6h 6h
GSH 1% 107°~
1077 100pL Ap LB
GSHI ~ GSHII pTre- Ap LB
gsh 1.3.5 SmL 12 000 X g 15min
0.05mol L pH7.0
1 4mL
1.1 90kHz Smin GSH
E.coliB E. coli BL21 pUCI19 pTrc99A 40mmol L MgCl, 50mmol L ATP
50mmol L 4mL 37T 30min 9
1.2 u 1pgGSH
1.2.1 LB 100u mL
1.2.2 T4DNA MBI 5- 2
- ATP -B-D- IPTG 2.1 gshl gshll
Sigma GSH 3mg mL E.coli B DNA 1000
me pH8.0 TE PCR
PCR 1.5%
1.3 1600bp  1200bp
1.3.1 Hiroshi ©7 gshl 1668bp  gshII 1191bp
1 pUC19  Saml
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1 99
E. coliBL21 IPTG 55kD gshl 38kD gshll
DNA
pUC-gshl  pUC-gshlI 25% IPTG 3h E. coliBL21
gshl gshll pTre-gsh 80u mg 3~4
89 k1 2
gsh-T
gsh-IT
1 PCR
Fig.1 Electrophoresis of PCR products 14.5
1.DNA ladder 2.gshl 3.gshll
3 SDS-PAGE
2.2 pTre-gsh Fig.3 SDS-PAGE analysis of expression products in E. coli BL.21
GSH GSHIT 1. Molecular weight standard marker
> GSH GSHI 7 2.Control 3. E. coli BL21 pTre-gsh
gshl gshll 11 pTre-gsh 53
2 pUC-gshll  BamHI  Xbal ) o
pUC-gshil Ap 1 1 E. coliBL21
B pTrc-99A
@ pTre-gsh Ap
X SDSPAGE
H
BamHl Ybal l E. coliBL21
B
X BamHI Xbal 1 Ap
Table 1 Number of colony on the Ap-containing plates
pUC-gshl
B pTrc-gshll B after successive passage of E. coliBL21 pTrc-gsh
[’@ No. of passages Ap + Ap —
o X
A Q‘\ffjpr}._ < F1 106 106
F3 102 102
T4 DNA H F6 100 100
ligase l Xba | HindIII F8 99 99
pTrc-gsh 2.4
2.4.1
ODsso
2 pTre-gsh IPTG 3h ODssy 0.5
Fig.2 Scheme for construction of hybrid pTrc-gsh. PTG PTG
EDNA fragment with gshl gene BDNA fragment with gshll gene PTG 3h
Ovector plasmid pUC19 or pTrc99A Symbols B. BamHI X. Xbal !
. . P IPTG 3h 3h
H. HindIII amp. The genes for the resistance to ampicillin
pTrc99A 2.4.2 pH pH
E. coliBL21 pTre- pH pH
gshll pUC-gshl  Xbal Hindlll
pTre-gshll pTrc-gsh pH 5.86.0 6.4 6.7 7.0 7.2
OD55() =0.5 pH 6.7
IPTG 3h SDS-PAGE 3 OHER = 5w it TG S 58S hebl// iucdals. im. ac. on
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Cloning and Expression of the Genes of Glutathione Synthetases

SHEN LI-Xin WEI Dong-Zhi® ZHAO Zhe-Feng ZHANG Si-Liang WANG Er-Li
State Key Laboratory of Bioreactor Engineering Institute of Biochemistry

East China University of Science & Technology Shanghai 200237 China

Abstract The genes gsh-1 gsh-1I for y-glutamyl-cysteine synthetase GSH-I and glutathione synthetase GSH-II from
Escherichia coli B were amplified by PCR and then subcloned into plasmid pUC19 respectively. The DNA fragments har-
boring gshll and gsh I were inserted into plasmid pTrc99A one by one to get a hybrid plasmid pTrc-gsh. E. coli BL21
was transformed by pTrc-gsh for expression of the related enzymes. Analysis of SDS-PAGE showed that the expected
products were expressed. E. coli BL21 pTre-gsh were incubated at 37°C and pH 7.2 to ODss, = 0.5. The conditions
were then switched to 34°C and pH6.7 after the addition of 0. Immol L IPTG. The expressed products were up to 25 %

of the total protein of the bacteria. Acetone-treated cells of the engineered strain could synthesize GSH efficiently.
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