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Abstract: Life system has created rich and colorful genes, to protect the inheritance and prosperity after more than 4
billion years of natural evolution. However, the natural evolution is an extremely slow process, and the origin and evolution
of new gene with new function often takes millions of years. Therefore, natural evolution alone cannot meet the rapid
development of industrial biotechnological production needs. Using synthetic biology techniques, researchers can design
and synthesize new genes based on the known enzyme catalysis mechanism and protein structure according to industrial

production requirements, and create various biochemical reactions that cannot be catalyzed by natural living organisms.
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Although the new gene design technology shows exciting application prospects, there are now still many scientific and
technological challenges, such as low success rate of design, low catalytic activity and high synthesis cost. With the rapid
development of synthetic biology, the design, transformation, synthesis, screening and other technologies will be integrated

into a mature technological process for the new gene design.
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Fig. 1 Typical flowchart of the enzyme design protocol (A) and the kemp elimination enzyme design flowchart (B).

Images of active sites and protein structures were produced in Chimera™.
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Table 1 The list of typical examples for new
enzyme design
New enzyme Mainly used

. Authors [30]
reactions software
Retro-Aldol reaction Rosetta Jiang L, et al®
e Rothlisberger D,
Kemp elimination Rosetta [14] &
et al
Diels-Alder reaction ~ Rosetta Siegel JB, et al™!
Kemp
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