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Construction of Recombinant E. coli for Producing Theanine

GUO Liang"?, SHEN Wei', WANG Zheng-xiang', ZHUGE Jian'
(1. School of Biotechnology,Southern Yangtze University, Wuxi 214036 ,China; 2. Sino-German Joint Research In-
stitute, Nanchang University, Nanchang 330047, China)

Abstract: Several key factors supposed to affect the expression of y-glutamyl transpeptidase in
Escherichia coli was studied for construction of recombinant E.coli to product theanine.
Recombined plasmid pUC18-ggt (s’ p™ ) was generated by intergrating whole ggt gene of E. coli
JM109 with its own promoter and signal sequence into plasmid pUC18. Recombined plasmid
pEtac-ggt(s™ p ) was generated by intergrating ggt gene of E.coli JM109 without its own
promoter into plasmid pEtac. The recombinant E. coli JM109 harboring pUC18-ggt (s™ p™ )
exhibits the samey-glutamyl transpeptidase activity as E.coli JM109 in periplasm, while the
recombinant E.coli JM109 harboring pEtac-ggt ( s* p) exhibits 2.3 times y-glutamyl
transpeptidase activity of E. coli JM109 in periplasm. The same conversion rate of glutamine to
theanine was determined when glutamine and ethylamine were converted into theanine by cell
suspension of E.coli JM109 and recombinant E.coli JM109 harboring pUC18-ggt (s™ p*)
respectively, while the conversion rate of glutamine when converted by cell suspension of the

recombinant E. coli JM109 harboring pEtac-ggt (s p ) was about 1.7 times higher than that
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converted by cell suspension of E. coli JM109.
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Escherichia coli JM109; Escherichia
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; pEtac:
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1.2
TagDNA . .CIAP.T4
. Marker
. PCR .
DNA

E. coli JM109 7-

) Pl1. 5-ACCGGAAT-
TCGTCGACTGGAAGAATATCTACAGG-3';
P2.5- ACCGGAATTCGTCGACCGTAAGAAT-
CAGAAGTCG-3"; P3. 5-ACCGGAATTCAT-
GATAAAACCGACGTTT-3'.

P1 y-
.P2.P3
: P2 7
; P3 r-

P1. P2, P3 5' Sall, Sall,

EcoRI 3
1.3 PCR
P1.P2 PCR E. coli
JM109 DNA » 50 uLL PCR
10 5 uL, dNTPC 2.5 mmol/
)4 pl, 20 mmol/L 4 pl, 1.5 pL,
Taq 1 ul. 50 ul. 95 °C 5
min. :94 C 45 s; 52 C 90 s;
72 C 90 ;35 .72 C 10 min
P1.P3 PCR
1.4 DNA N
1 P1.P2 PCR PCR
»Sall
2.0 kb PCR )
pUCI18 E. coli JM109, X-gal,
IPTG 200 pg/mL LB
pUC18-ggt(s™ p™).
2) P1.,P3 PCR PCR
»Sall,EcoR1
1.9 kb PCR ,
pEtac E. coli JM109, 50 pg/
mL LB s s
) pEtac-ggt
(s p).
1.5
1.5.1 pUC18-ggt(s" p')  E.coli JM109
200 pg/
ml LB .37 C
12 h 2% 200 pg/mL
LB .30 C 12
h 2% 200 pg/mlL
LB ,20 C 40
h 7-
1.5.2 pEtac-ggt(s" p)  E.coli JM109
50 pg/
mL LB ,37 C
Asoo m 0.4 IPTG 0.5
mg/ml, 4 h e L],
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1.6 E.coli JM109 1.6 E. coli JM109,
E. coli JM109 LB s 1.5.1 pUCI1S8 E. coli
37 C 12 h 2% LB IM109 pUC18-ggt (s p™)
.30 C 12 h E. coli JM109 )
2% LB ,20 C 40 h 7- ; 1. .
r- En GGT
1.7 -
2 , P>0.05, E. coli JM109,
1.8 pUC18 E. coli JM109
[4]. pUC18-ggt(s" p')  E.coli JM109
1.9
4 000 r/min 15 1.9
min, , 15 min. , 1. 10
.1 mL , 1 mg, , 1. ¢
20 mmol/L, 150 mmol/L, pH 10,37 C s
24 ht¥, P>0.05, pUC18-ggt(s"p") E.coli
1. 10 JM109
[6]. E. coli JM109
1 Y-
2 Tab. 1 Detection of y-glutamyl transpeptidase expressed by
E. coli JM109 and recombinant
2.1 pUC18-ggt (s* p*)
Y- E. coli JM109 / / Py
E. coli JM109 DNA . PI, (U/mg)  (U/me)
P2 PCR , ,PCR 0 0.46440.033 1.7840.13
2.0 kb , pUC18 0 0.44740.026 1.7140.12
pUCIS8 pUC18-ggt(s™ p™) 0 0.45040.031 1.73+0.15
pUC18-ggt(s'p").  Sall pUC18-
ggt(st p ), ’ 2.2 pEtac-ggt (s p)
1. , 2.7 v
kb 2.0 kb ’ pUCI8-ggt (5™ p™) E. coli JM109 DNA , P11,
P3 PCR , , PCR
’ 12 1.9 kb ,
pEtac pEtac-
ggt(s " p).  Sall.EcoRI pEtac-ggt
5077 vp A3 D0 (e ’
il 4B0T VY 2. y 4.5 kb
838 bp _25%% bp
ﬁxsg %’E S““ i 1.9 kb , pEtac-ggt(s™ p)
g o , .
HHE 1.6 E. coli JM109,
1.5.2 pEtac E. coli JM109
1. pUCI8-ggt(s' p*)/Sall; 2. DNA marker A DNA/ psil. pEtac-ggt (s p)  E.coli
1 pUCI18-ggt(s* p*) JM109 , e
Fig. 1  Analysis of the recombined plasmid pUC18-ggt s 2. .
(s*p*) GGT .
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RER ,GGT
. P=>0.05, E. coli JM109, \
pEtac  E. coli JM109
pEtac-ggt(s" p)  E.coli 3.1 y- Y-
JM109
2.3 pUCI8 ,
y-
pUC18 pUCI18-ggt(s™ p™)
E. coli JM109 ggt

231320 bp

9416 bp
£357 bp

4281 bp
2322 bp

1. pEtac-ggt (s™ p)/Sall + EcoRI1; 2. DNA marker A-DNA/
HindIIl

2 pEtac-ggt(s* p~ )
Fig. 2 Analysis of the recombined plasmid pEtac-ggt

(s"p)
1.9

, 1. 10

, 2. ,
pEtac-ggt(s" p)  E.coli JM109
1.7
2 Y-

Tab. 2
E. coli JM109 and recombinant

Detection of y-glutamyl transpeptidase expressed by

E. coli JM109 / /

0
(U/mg) (U/mg) /%

0 0.46440.033 1.7840.13

pEtac 0 0.44140.050 1.6740.17
pEtac-ggt(sp) 0 1.065£0. 034 2.984+0.11
3
b
3
y-
s 39 000 20 000.
y-

b

pUC18-ggt (s" p")  E.coli JM109

E. coli JM109 GGT
y-
’ ; ggt
GGT
ggt
3.2 v-
pEtac tac lacl
tac ’
IPTG tac
) [
1,3- E. coli JM109
[3] . ,

- pEtac
tac pEtac-ggt
(s"p). pEtac-ggt(s" p)  E.coli JM109

ggt tac

p) E. coli JM109
GGT

,GGT
ggt
GGT

g8t

pEtac-ggt(s”®
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tac -
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