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Abstract: Efficient and environmentally friendly biomanufacturing system based on synthetic biotechnology is an
important approach to achieve sustainable development. Synthetic biology is expected to bring revolutionary technological
breakthroughs in various industries, such as food, pharmacy and chemistry, as well as farming and animal husbandry. In this
paper, the latest advances of technologies and strategies in synthetic biology used in the progress of constructing efficient
biomanufacturing systems were introduced. Four aspects, namely metabolic regulation of key genes, enzyme engineering,
cofactor engineering and fermentation optimization, were discussed. Through these technologies, engineered
microorganisms with high robustness and excellent performance were constructed. Secondly, an emphasis was put on the

summary of diverse metabolic characteristics of typical model organisms at present. In this part, as many as seven strains
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were mentioned, such as Escherichia coli, Bacillus subtilis, Bacillus amyloliquefaciens, Bacillus licheniformis,
Corynebacterium glutamicum, Pichia pastoris and Saccharomyces cerevisiae. And for each strain, the advantages and
disadvantages of different typical model organisms were discussed to clarify the scope of their most suitable products.
Escherichia coli is the most intensively studied typical model organism system, making it the preferred expression system
for proteins of interest. However, insufficient post-translational processing limits its applications for expressing eukaryotic-
derived proteins. Saccharomyces cerevisiae and Pichia pastoris make up for this deficiency. Yeast expression system has
significant advantages for the synthesis of natural products from plant, due to the extensive and in-depth research of P450
enzymes, such as the biosynthesis of artemisinin. Lastly, application prospects of synthetic biology in constructing efficient
biomanufacturing systems were discussed. With the developments in standard synthetic biology components and data,
standard automated work platforms, precise and generally applicable engineering strategies, emerging of machine learning
and synthetic biology, it is expected to facilitate efficient biological manufacturing system construction. Precise and various
metabolic engineering technology, flexible and convenient enzyme engineering strategies and whole cell microorganism

modeling would be the new driving force for efficient biomanufacturing system construction.
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Tab.1 Summary of various typical model organism system and their scope of application
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