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E.coli 1I-1

E.coli 11-1 . g/L 10 5 2.5
K,HPO; 3H,0 4.0 KH,PO, 1.0 FeCl; 0.2 MnCl, 0.1 CoCl 0.1 CaCl, 0.1 ZnCl, 0.02
H;B0O;0.01 NaMo0O40.01 NaCl1.0 Na,SeO;0.02 pH 7.2

100 prg/mL 100 mL 37 C
35 C 200 r/min 16 h. E.colill -1

862.3 U/L.
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Production Conditions of Glutathione Synthetases with
Shaking Flask Fermentation by Recombinant E . coli

TONG Qun-yi  CHEN Jian
School of Bioengineering Wuxi University of Light Industry Wuxi 214036 China

Abstract The production conditions of Glutathione synthetases with shaking flask fermentation by E.
coli Il -1 were studied and the optimal conditions of enzymes production were determined. Medium
composition g/L  was that glucose 10 peptone 5 yeast extract 2.5 K,HPO4; 3H,0 4.0 KH,PO,
1.0 FeCl30.2 MnCl, 0.1 CoCl,0.1 CaCl,0.1 ZnCl,0.02 H3;BO30.01 NaMo0,40.01 NaCl
1.0 NaySe0; 0.02 initial pH 7.2 Ampicillin 100 pg/L  broth volume 100 ml temperature 35 ~ 37
°C rotational speed 200 r/min culture time 16 h. Under these conditions the activity of glutathione
synthetases produced by E. coli I[-1 was 862.3 U/L average volume of three tests .
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GSH-T  ATP L-Glu L-Cys  Gly
. E.coli -1
GSH-T
L-Glu+ L-Cys + ATP ——>7-Glu-L-Cys + ADP + Pi
CSH—H E COli [[ -1
¥-Glu-L-Cys + Gly + ATP———>GSH + ADP + Pi
GSH- | GSH-1I
1
GSH- | GSH-1I
=7 Wantanabe K 8 E.
l. B antanabe 1.1
o ” E.colill -1
GSH- I 1 400 "
34.6%. E.coli B GSH- | 12 '
Sephadex G-150 1.2 ’
SPS- 2. g/L 5
55 000 E. coli B GSH- | > 2.5 K,HPO, 3H,0 4.0
pH KH,PO, 1.0 FeCl; 0.2 MnCl, 0.1 CoCl, 0.1
8.5 45 °C.Gushima H” E.coli B CaCl, 0.1 ZnClL 0.02 H;BO; 0. 01 NaMoO,
GSH-1I 0.01 NaCl1.0 NaySe0;0.02 pH 7.2
120 8.4%. Amp 100 pig/mL.
Sephadex G-200 1.2.2 g/L
152 000 SDS- 10 5 2.5 K,HPO; 3H,0 4.0
KH,PO4 1.0 FeCl; 0.2 MnCl, 0.1 CoCl, 0.1
38 000. E. coli B CaCl, 0.1 ZnCl, 0. 02 H;BO; 0.01 NaMoO,
GSH- 4 38 000
L 0.01 NaCl1.0 NaySe0;0.02 pH 7.2
. pH 8.0 45
Amp 100 ;Lg/mL.
C pH5.0~7.0
1.3
V- GSH- |
30 ~40 C 10~20 h 4 mL
GSH-1I 10 000 r/mi
GSH-1  GSH-TI o
10% 30 min
4 C
. Murata '° 1.4
GSH-1  GSH-II gsh-1  gsh-1I L-Clu 60
GSH mmol/L L-Cys 20 mmol/L Gly 40 mmol/L
GSH 0 . MgCl, 20 mmol/L  ATP 15 mmol/L
11 gsh- 1 gsh- pH 7.5 50 mmol/L. 4 mL
Il pGH501 pGH501 E. 40 C I h.
coli E. coli WSH-KEI . Victor  Jerry
12 pGH501  E.coli WSH- GSH.
KE1 E.
colill E. coli 1] -1 1
GSH 5.04 ¢/L. pmol/L. GSH
10~ 14 1.5
5 mL 10 000 r/min 10 min

2 95%C
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Fig.4 Effects of rotational speed on enzymes production
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2.4 A B
1% A2 B, Cy
2% 3% 4% 5% 6% 1% 16 h 10 ¢/L 5¢/L 2.5 ¢/L.
5. 2
Tab.2 The results of the experiment of screening the optimal
5% 6% 1% mixture
16 h . /
A B C D U/L
1 1 1 1 1 567.3
1o 0 2 1 2 2 2 784.7
~ 900 = TFRCH KA HMEES 19 '
S gool TEUE 1s
=2 3 1 3 3 3 483.9
4 =
= 5 = 4 2 1 2 3 845.6
e L]
Z 5 & 5 2 2 3 1 876.5
i 4
b 3 B 6 2 3001 2 784.2
g 2 7 3 1 3 2 568.5
% 1
a 8 3 2 1 3 687.7
9 3 3 2 1 698.7
K, 1835.9 1981.4 2039.2 2142.5 T =6297.1
S K, 2506.3  2348.9 2329 2137.4 Y =699.7
Fig.5 Effects of inoculum size on enzymes production
K; 1954.9  1966.8 1928.9 2017.2
by recombinant E. coli
670.4 382.1 400.1 125.3
85293.2 31252.2 28470  3352.7
2 2 2 2
5% 42646.6 15626.1 14235 1676.4
2.5 F 25.439  9.321 8.491
* % *
Foos 22 =19.0 Fop1 22 =9.0
Lg 34 16 2.6
1.
1 g/L
Tab.1 Factors level of the experiment of screening the opti- 10 > 2.5 KHPO;s 3H,04.0
mal mixture KH,P0, 1.0 FeCl; 0.2 MnClL 0.1 CoCl, 0.1
CaCl, 0.1 ZnClL 0.02 H3BO; 0. 01 NaMoOy
A/ o/L B/ /L C/ ¢/L 0.01 NaCl 1.0 NaySeO; 0.02 pH
1 5 25 25 7.2 100 pg/mL
100 mL
2 10 5 5
37 C 35 C 200 r/min
3 15 7.5 7.5
16 h. E. coli
2 A B IT-1 862.3 U/L 3
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