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Construction of in vitro artificial metabolic pathway using thermo-tolerant enzymes
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An artificial pyruvate decarboxylation pathway, through which pyruvate can be conv
erted to acetyl-CoA, was constructed by using a coupled enzyme system consisting of thermo-tolerant pyruva
te decarboxylase and CoA-acylating aldehyde dehydrogenase. To demonstrate the aﬁplicability of the artific
ial pathway for chemical production, a cofactor-balanced and CoA-recycling synthetic pathway for N-acetylg
lutamate production was designed by coupling the acetyl-CoA-forming pathway with the glutamate dehydrogena
se and N-acetylglutamate synthetase. N-Acetylglutamate could be produced from an equimolar mixture of pyru
vate and alpha-ketoglutarate with a molar yield of 55% through the synthetic pathway consisting of the fou
r thermo-tolerant enzymes. The overall recycling number of CoA was calculated to be 27.
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