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L-DOPA L-tyro-
sine 0.2% KH,P0,0.2% MgSO; 7TH,0 0.1% FeSO4 7H,0 0.001% ZnSO40.001%
0.005% 0.5% 2% DL-Alanine 0.1% 37C pH 7.0 16 h
150 r/min.
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Optimization of Culture Conditions for Recombinant E . coli
Containing High Activity of L-DOPA Synthesis

LI Hua-zhong SUN Wei CHEN Jian
School of Biotechnology Wuxi University of Light Industry Wuxi 214036 China

Abstract Culture conditions for recombinant E. coli containing high tyrosine phenol lyase were stud-
ied. Optimum condition of enzyme formation was cells cultured at 37 °Cfor 16hours in the medium
containing 0.2% L-tyrosine 0.2%KH,P0O; 0.1% MgSO; 7H,0 0.001% FeSO; 7H,O0 0.001%
ZnSO4 TH,0 0.005% pyridoxal phosphate 0.5% meat extract 2% polypeptone and 0.1% DL-
Alanine. Initial pH and rotation rate were 7.0 and 150 r/min respectively.

Key words high L-DOPA E. coli optimization
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1.2 DOPA . 3 MSOs 7TH,0
LB + 150 pmol/L Amp 37 C 0.1 g/dL L-DOPA
150 r/min 12 h.
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2
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2 Tab.1 The effect of minor metal ions on the activity of L-
DOPA synthesis
2.1 L-DOPA L-DOPA
107° 0.D / g/ Lh
0.36 1.073
TPL KH,PO M SO; 7H,0 Ca 034 L-o1
‘o 2 et T Fe* 0.38 1.085
KH, PO, Mn?* 0.34 1.064
M¢S04 7TH,0 TPL Li* 0.36 0.988
. Zn’* 0.32 1.096
2.1.1 KH,PO, L-DOPA Cu?* 0.36 1.070
KH2P04 F62+ +Zn2+ 0.34 1.237
MgSO4 7TH,0 2 3 2 Fe** + Mn** 0.33 1.126
KH2PO4 O 2 g/dL L- Fez+ +Zn2+ + an+ 0.37 1.168
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2.2 L-DOPA 3
L-DOPA
L-DOPA
L-DOPA
2. 2.4
2 L-DOPA 3 L-
Tab.2 The effect of carbon source on the activity of L-DOPA DOPA 3
synthesis
L-DOPA 4 5
1% pH 0.D / g/ L h 4 L ¥
8.4 0.50 1.244
46 0.35 0 Tab.4 Ly 3* table of orthogonal array
5.0 0.56 0 A B ¢
6.0 0.65 0.534 /% /% /%
8.6 0.29 0.580 1 0 0.5 1.0
9.0 0.45 0.715 2 0.5 1.0 1.5
9.0 0.44 0.760 3 1.0 1.5 2.0
2 5
pH L-DOPA Tab.5 Test scheme and results
L-DOPA . L-DOPA
A B c
/ o/ L h
1 1 1 1 1.198
2 1 2 2 1.255
3 1 3 3 1.376
pH 4 2 1 2 1.220
5 2 2 3 1.259
X 6 2 3 1 1.265
2.3 L-DOPA 7 3 1 3 1.352
8 3 2 1 0.972
L-DOPA 3. 9 3 3 2 0.860
3 L-DOPA k
Tab.3 The effect of nitrogen source on the activity of L- K, 3.820 3.829 3.436
DOPA synthesis K, 3.744 3.711 3.334
L-DOPA K5 3.184 3.493 3.978
/% 0.D / ¢/ Lh ky 1.273 1.274 1.146
- 0.015 0.236 k 1.248  1.236  1.112
0.5 0.05 0.259 By 1061 1.164  1.326
1.0 0.1 0.436
50 0 0.715 R 0.358 0.185 0.362
0.5 0.15 0.726
1.0 0.32 0.895 C A B
2.0 0.57 1.094
0.5 0.1 3.78 A1B Gy 0.5%
1.0 0.15 0.457 2%
2.0 0.25 0.538 2.5 L-DOPA
1.0 0.015 0.221 6.
1.0 0.015 0.205 PLP L-DOPA
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2.6 L-DOPA
L-DOPA 2.6.1 L-DOPA
TPLase 10 11
L-DOPA
. 7
6 L-DOPA *
Tab.6 The effect of vitamins on the activity of L-DOPA syn-
thesis
/ L-DOPA/ )
mg/L 0.D g/ L h ” L-DOPA
0 0.29 0.687 Tab.7 The effect amino acids on the activity of L-DOPA
0.5 0.30 0.435 synthesis
10 0.025 0.337 L-DOPA/
0.2 ¢/dL pH 0.D ¢/ L h
0.5 0.23 0.483
8.2 0.35 1.080
10 0.21 0.438
05 0.12 0.455 8.3 0.45 1.097
10 0.22 0.43 8.6 0.46 1.303
0.5 0.23 0.446 8.7 0.47 1.044
10 0.19 0.349 8.0 0.45 1.023
0.5 0.32 0.975 8.3 0.34 0.981
10 0.26 0.862 8 2 0.39 1041
20 0.24 0.821
8.1 0.40 1.076
PLP 0.5 0.35 1.034
8.3 0.39 1.044
10 0.28 0.916
20 0.24 0.875 8.3 0.46 0.876
L-tyr 0.2 g/dL Polypeptone 1 ¢/dL 8.4 0.38 0.939
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Fig.4 The effect of PLP concentration on the activity of
L-DOPA synthesis

Fig.5 Effect of alanine concentration on TPL svnthesis
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2.7 L-DOPA 2.10
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