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Abstract: L-DOPA is the most effective drug for Parkinson’s disease and has been widely used in
clinical treatment of various countries. The preparation methods of L-DOPA include chemical
synthesis,plant extraction, enzyme catalysis, and microbial synthesis. However, Chemical syn-
thesis has low conversion rate and environmental pollution problems. The plant extraction
method not only has a low yield but is also subject to resource constraints. Enzymatic to L-DO-
PA has been catalyzed by tyrosine phenol lyase. tyrosinase and p-hydroxyphenylacetate 3-
hydroxylase. The enzyme-catalyzed method uses catalyzed benzene precursors such as tyrosine
phenolase, tyrosinase and p-hydroxyphenylacetate 3-hydroxylase to synthesize L-DOPA. With
the development of synthetic biology,fermentation of L-DOPA by constructing metabolically
engineered microorganisms would be a new high efficient and environment-friendly method,
which demonstrates a promising process.
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Fig. 1 The molecular structural of L-DOPA and dopamine
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The " X" indicates that the genes are deleted. PTS:Phos-

photransferase system; TCA: Tricarboxylic acid cycle; G6P:
Glucose 6-phosphate; 6PGL: 6-phospho D-glucono-1, 5-lac-
tone; 6PG: 6 - phospho D-glucono; Ru5P: D-ribulose 5-phos-
phate; X5P: D-xylulose 5-phosphate; R5P: D-ribose 5-phos-
phate; STP: D- sedoheptulose 7 -phosphate; F6P: Fructose 6 -
phosphate; F1,6BP: Fructose 1,6-bisphosphate; GAP: Glycer-
aldehyde 3-phosphate; E4P: D-erythrose 4-phosphate; PEP:
Phosphoenolpyruvate; PYR : Pyruvate; DAHP:3-Deoxy-arabi-
no-heptulonate 7-phosphate; DHQ: 3-Dehydroquinate; CHA :
Chorismate; PRE: Prephenate; Tyr: L- tyrosine. tyrA . CHA
mutase/prephenate dehydrogenase gene; pheA: Prephenate
dehydratase gene; hpaBC : p ~hydroxyphenylacetate 3-hydrox-
ylase gene; galP : Galactose permease gene; glk : Glucokinase
gene; zwf : Glucose-6-phosphate dehydrogenase gene; tktA .
Transketolase | gene; pykAF : Pyruvate kinase | /[l gene;
aroF ,aroG and aroH : DAHP synthase gene; csrA, Carbon
storage regulator A; tyrR: Tyrosine repressor; tal : Transal-
dolase; Rpi: Ribose 5-phosphate isomerase; Rpe : Ribulose-5-
phosphate 3-epimerase
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Fig. 2 Metabolic pathways involved in L-DOPA biosyn-
thesis and regulation in E. coli
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The "-" indicates that the genes are deleted. PTS: Phos-
photransferase system; TCA: Tricarboxylic acid cycle; PPP,
Pentose phosphate pathway; pgi: Glucosephosphate isomer-
ase; EAP: D-erythrose 4 - phosphate; PEP: Phosphoenolpyru-
vate; DAHP: 3-Deoxy-arabino-heptulonate 7-phosphate; DHS:
3 - Dehydroshikimate; CHA: Chorismate; Tyr: L - tyrosine;
tyrA : CHA mutase/prephenate dehydrogenase gene; aroE :
Dehydroshikimate reductase gene; hpaBC : p -hydroxyphenyla-
cetate 3-hydroxylase gene; galP: Galactose permease gene;
glk : Glucokinase gene; tktA : Transketolase | gene; pyRAF :
Pyruvate kinase | /Il gene; aroF : DAHP synthase gene;
tyrR : Tyrosine repressor
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Fig. 3 The biosynthetic pathways of L-DOPA in E. coli
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