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GSH E.coli , ATP GSH ,
ATP pH )
2.5 L ATP E. coli
1
1.1
( Escherichia coli) WSHXKE]L, gsh gsh 2 1,
1.2
[ 6].
2.1
Y1.- €.- - , ,
E.coli GSH. GSH
WSH-KE1 GSH ,
, 1 1 1 (L- L-
) 1 , GSH
, 12 h R 12 h S mmol/ 1,
, (6. 18 ¢/L) 40% . GSH
GSH , 12h 9 mmol/L
) ) GSH (21.14 mg/ g) 2
GSH (118.38 mg/L) 3
1 GSH
DCW GSH TG 12 h DCW GSH TG
AA/mmol- L-' /g L-' /mg g ! /mg L-!| AA/mmol- L-' /g L-' /mg- g! /mg- L-!
4.45 11. 68 51.98 1 5.70 11.22 63.95
1 4.13 11.76 48.57 3 5.55 15.63 86.75
3 4.23 12. 04 50.93 5 6.18 15. 10 93.32
5 4.28 11.54 49.39 7 6.02 15.58 93.79
7 4.35 10. 36 45.07 9 5. 60 21. 14 118. 38
9 4.23 10. 56 44. 67 11 5.53 19. 89 109. 99
11 3.98 10.78 42.90
AA — s DCW — ;GSH — GSH ;TG — GSH
2.2 ATP
GSH L- L- ¥Y-
(GSH ,EC 6.3.2.2) Y- ; Y-
(GSH ,EC6.3.2.3) GSH
ATP , CATP WSH-KET
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ATP GSH , 12 h
ATP, 2 9 mmol/L s
ATP GSH ; 2.0g/L.  ATP,
GSH , 5.90 g/ 28. 84 mg/g;
12 h ATP s GSH
2 ATP
DCW GSH TG 12 h DCW GSH TG
ATP/g- L-! /g- L1 /mg- g-! /mg- L-! ATP/g- L-! /g- L= /mg- g-! /mg- L-!
o/ AA 4.75 11.68 55.48 0/ AA 5.60 21. 14 118.38
0.67 5.62 26.31 147. 86 0. 67 5.54 19.83 109. 86
1.33 5.75 28.24 162. 38 1.33 5.54 18.55 102. 77
2.00 5.90 28. 48 168.03 2.00 5.37 18.09 97. 14
2.67 5.78 25.26 146. 00 2.67 4.84 17.36 84.02
3.33 5.50 22. 64 124.52 3.33 4.81 18.95 91.15
(9 mmol* L™ 12 h
2.3 3 Lu(4)
) ATP
1 2 3 4
,» pH WSHKE1 A /mmol- L1 0 5 10 15
GSH B:ATP/g- L-! 0 0.67  1.33  2.00
2
C:
D: /g L-1 0 4 8 12
Lis(4°) , E:pH 6.2 6.7 7.2 1.7
3 4. : ATP; 12h
4 L4
DCW/g- L-! GSH/mg- g ! TG/mg- L-!
A B C D E 5 bE ¢
1 1 1 1 1 1 0.775 10. 02 7.77
2 1 2 2 2 2 3.80 14.31 54.37
3 1 3 3 3 3 6.25 7.79 48.68
4 1 4 4 4 4 6.75 7.48 50.46
5 2 1 2 3 4 6. 88 14.53 99.90
6 2 2 1 4 3 7.90 11. 48 90.66
7 2 3 4 1 2 2.90 26.23 76.07
8 2 4 3 2 1 3.33 4.80 15.95
9 3 1 3 4 2 4.28 6. 48 27.69
10 3 2 4 3 1 4.65 5.11 23.78
11 3 3 1 2 4 4.85 11. 06 53.66
12 3 4 2 1 3 4.20 11.76 49.39
13 4 1 4 2 3 3.78 15.72 59.35
14 4 2 3 1 4 4.38 10. 48 45.83
15 4 3 2 4 1 5.48 1.48 8.12
16 4 4 1 3 2 6.75 18. 54 125.16
2 1) > pH> ATP>
) pH 7.2; 8¢/l 9 mmol/L; ATP
2.0g/L. 2) GSH :pH> > > ATP,

pH 6.7; 8glL;

5 mmoi/ L; ATP
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2.0g/L GSH
: 1) D 9 pH
. ATP :2) GSH , pH ,
ATP ,
, 5
GSH
1 2 1 2
pH 7.20  7.20  6.70  6.70
(7.8 g/L) GSH (125.16 pH 803 819 7.21 7.10
mg/ L) , , DCW/g L' 833 8.8 7.40 7.10
CSH 10% GSH/mg- g~! 11.51 13.08 20.70 22.87
TG/mg- L-' 9589 89.26 153.18 162.38
26%.
2.4 ATP
) GSH
60¢/L,  GSH 12 15mglg GSH S5melg
( ) ) ;
, E. coli GSH
, ATP GSH
2 g ATP, 100 mg 9
20 50 — 2 2)
mmol 3 £ R M a
HEFRR AT U OO <
5 . 40T ) 7™ 16 =
=5ty Uﬁf]ﬂﬁ%ﬁ 2 o
ATP, - . easee . £
~ @k 12
ATP, g | 20 0 oo %
2 g/, @10 @20_ n ... 6 \g
9 mmol/L. 100 mg/L. B & S| /M : 7
h ATP, & [ Fio S 14 =
O~ =
) L. A
1 ) 3 , o= ® 6 12 16 24 30 36 42
GSH A /h
’ ’ 1 ATP,
) 1— ;2—  GSH  ;3—
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Effect of Precusor Amino acids and ATP on the Production

of Glutathione by Recombinant Escherichia coli

LiYin Chen Jian Mao Yingying Lun Shiyi
(School of Biotechnology, Wuxi University of Light Industry, Wuxi 214036)

Yoon-Mo Koo
(Department of Biological Engineering, Inha University, 402-751, Korea)

Abstract T he positive effect of precusor amino acids and ATP on the production of glu—
tathione by recombinant Escherichia coli, namely enhancement of the intracellular GSH ac—
cumulation, was determined in shaking{lask culture. The optimal fermentation conditions
for maximal productivity of GSH, that is initial pH6.7, yeast extract 8 g/ L, mixed precu—
sor amino acids 5 mmol/LL and ATP 2.0 g/L, was obtained by using orthogonal experi—
ment method. T he fed-batch culture process of recombinant E. coli with continuously feed—
ing precusor amino acids, ATP and ampicillin was also examined, it was found in the pro-
cess that intracellular GSH content could be slightly increased and cell growth rate was in—
hibited.
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