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healthcare products with antibacterial, anti-inflammatory, analgesic, anti-oxidative, insecticidal and anthelmintic, expectorant and
cough suppressant, tranquilizer and antitumor effects. However, the low content of aromatic natural products in plants and the
difficulty and high costs in extraction and purification hampered its large-scale production and application. Recent advances in
synthetic biology and metabolic engineering have enabled the tailor-made production of aromatic natural products using engineered
microbial cell factories. This review summarizes the categories, the synthetic pathways, the key enzymes and the synthetic biology

strategies for production of aromatic natural products, and discusses the challenges and opportunities in this area.
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Classification of aromatic natural products. According to the different chemical structures of aromatic

compounds, they are divided into five categories: C6-C1, C6:C2, C6-C3, C6:C2:C6 and C6-C3-C6. C6 represents an
aromatic ring, C1 represents a carbon atom, C2 and C3 represent the number of carbon chain atoms.
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Fig. 2 Synthetic pathways and key enzymes of aromatic natural products. The synthetic pathway of aromatic natural
products is mainly the shikimate pathway. Tryptophan, phenylalanine, and tyrosine were converted to hydroxycinnamic
acid and derivatives, alkaloids, stilbene, coumarins, flavonoids, and other aromatic compounds the action of different
enzymes. Tnase: tryptophanase; PAL: phenylalanine ammonia lyase; TAL: tyrosine ammonia lyase; C4H: cinnamic
acid-4-hydroxylase; 4CL: 4-coumarate coenzyme A ligase; STS: stilbene synthase; OMT: methyltransferase; C3H:
4-coumarate-3-hydroxylase; CHS: chalcone synthase; CHI: chalcone isomerase; FLS: flavone synthase; F3H:
flavanone-3-hydroxylase; F6'H: flavone-6'-hydroxylase.
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