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Construction of genetically engineered Escherichia coli strain
for the biosynthesis of theanine
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Abstract: The y—Glutamyltranspeptidase gene from Escherichia coli DH5a was cloned in pET-32a vector and expressed
in Escherichia coli BL21. When the recombinant strain grew at pH 7 to obtain the ODggg nm, of 1.5 and induced with 0.1
mmol/L IPTG at 20 C for 6 h, the activity of y—Glutamyltranspeptidase was (4.41+0.17) U/mL, about 18.4 times than
that of Escherichia coli DH5a. Under the catalysis of cells of the genetically engineered strain and under the pH 10, the
temperature of 20 and the incubation time of 6 h, the yield of theanine from L-Gin (200 mmol/L) and ethylamine
(1.5 mol/L) was 12.6 mg/mL, and the rate of conversion from L—glutamine to theanine was 41.05%.
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Fig.2 Double digestion of the recombinant plasmid

2.3 FRIEFTHIBY SDS-PAGE 41
5% 12%

( 4 2 65 000 39 000
20 000 4 39000 20000
65 000 GGT
39000 20000 2 GGT
39 000
20 000
M marker 1 2 3

4
B 3 TiEEFRILTHI8) SDS-PAGE H K EE
Fig.3 SDS-PAGE analysis of proteins

2.4 GOETRIEFHRMAL

4
20 C IPTG 0.1 mmol/L pH7
ODé00 nm 1.5 6h GGT

(4.41£0.17) U/mL
2.5 TI2HE GGTEMEHM
GGT
(4.41£0.17) U/mL E.coliDH50. GGT
(0.24+0.28) U/mL GGT
E.coliDH50 18.4
2.6 FEERE I
HPLC

12.6

mg/mL L— 41.05%

3 HFR5We

GGT



270

( )

http://www.hnndxb.com

2011 6

mmol/L OD600 am

GGT GGT

20 C IPTG 0.1
pH 7
(4.41+0.17) U/mL

GGT

1.5
GGT
E-coli DH5a

6h
18.4

[10]

GGT
GGT

[3, 6,11-12]

Suzuki H
[3]

B K-

(1]

Kakuda T Neuroprotective effects of the green tea
components theanine and catechins[J]
Pharmaceutical Bulletin 2002 25(12)

Kimura K Ozeki M Juneja L etal L-Theanine reduces

Biological &
1513-1518.

psychological and physiological stress responses[J].
Biological Psychology 2007 74(1) 39-45.
Suzuki H Izuka S Miyakawa N et al Enzymatic
production of theanine an “umami” component of tea

from glutamine and ethylamine with bacterial y—gluta-
myltranspeptidase[J] Enzyme and Microbial Technology,

2002 31(6) 884-889.

[4]

[11]

[12]

YaoY WengY HuH etal Expression optimization
and biochemical characterization of a recombinant y—
glutamyltranspeptidase from Escherichia coli Novablue

[J]. The Protein Journal 2006 25(6) 431-441.

] 2007 27(1) 61-66.

[J] 2005
24(2) 41-45.
J DW M] 3

2002 880-887.

[J] 2008 28(2) 89-92.
Hashimoto W Suzuki H Yamamoto K etal Effect of
site—directed mutations on processing and activity of
y—glutamyltranspeptidase of Escherichia coli K-12[J].
Journal of Biochemistry 1995 118(1) 75.

Suzuki H Hashimoto W Kumagai H Glutathione
metabolism in Escherichia coli[J] Journal of Molecular
1999 6(3) 175-184.

Tachiki T Yamada T Mizuno K et al

Catalysis B Enzymatic
y—Glutamyl
transfer reactions by glutaminase from Pseudomonas
nitroreducens IFO 12694 and their application for the
syntheses of theanine and y—glutamylmethylamide[J].
Bioscience Biotechnology and Biochemistry 1998
62(7) 1279-1283.
Y- (GGT)
(7]
2006 26(11) 48-53.

T TR



