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M etabolic engineering research progress of biosynthesis of adipic acid
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ABSTRACT: Adipic acid is an important bulk chemical and is mainly used for the synthesis of nylon and
polyurethane foam. It has a huge market, but the efficient total biosynthesis of this compound has not been achieved
yet. This paper summarized the fabrication and optimization of novel artificial adipic acid biosynthetic pathway from
Saccharomyces cerevisiae. First, the in vivo and in vitro assays were carried out to screen for efficient enzymes. The
initial biosynthetic pathways for adipic acid production were constructed. The possible bottlenecks of the biosynthetic
pathways were detected using transcriptomics, proteomics and metabolomics tools. The rate-limiting steps in the
pathways were eliminated using protein engineering methods. Then, the metabolic pathways were optimized and
adipic acid overproducing strains were obtained through strategies of synthetic biology and metabolic engineering.
The strategies included: balancing gene expression using modular optimization; building enzyme pipelines using
protein scaffolds, reducing the diffusion of intermediates, and improving the reaction efficiency; using anti-sense
RNAs to turn down competing pathways and increase the carbon flux through target pathway. In the end, the most
advanced technologies, such as genome editing and global transcription machinery engineering were used to obtain

chassis yeast platform for the production of adipic acid and other aromatic compounds.
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Fig. 1 The synthesis pathway of adipic acid
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