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Abstract 

In vitro synthetic enzymatic biosystem mixed purified/partial purified cascade enzymes 

and cofactors together to convert cheap substrates to value-added products in one-pot. 

Compared to cell-based production, in vitro biosystems exhibited several advantages such as 

high product yield, titer and productivity, highly engineering flexibility, and high tolerance 

towards toxic environments. Through the methods including pathway construction, gene 

mining, thermodynamic analysis and condition optimization, we developed many in vitro 

metabolic engineering biosystems for the production of inositol, laminaribiose, and for ATP 

regeneration in stoichiometric manners from cheap substrates like starch or cellulose, and the 

inositol production from starch has been applied in a 20 t reactor for industrial purpose. In 

conclusion, in vitro biosystems have emerged as an alternative approach for biomanufacturing, 

paralleling with traditional cell-based production.   
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