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Stable and high-level heterologous expression is essential when applying
microorganism to industrial production. Although plasmid-mediated
heterologous expression in E. coli is commonly used, its instability and need
of antibiotic selection increase the production cost. An alternative way that
conquers the drawbacks of plasmids is chromosomal integration; however,
single copy integration tends to lead to insufficient expression. Besides, the
integration efficiency of foreign genes through homologous recombination is
relatively low. In order to develop a stable and high-level E. coli expression
system, we combined the “CRISPR/Cas9-based chromosomal integration
method” and “chemically inducible chromosomal evolution (CIChE) system”.
CRISPR/Cas9 genome editing system was applied to increase site-specific
chromosomal integration efficiency while CIChE system was used to increase
the copy number of integrated cassette. Here, the production of Poly-3-
hydroxybutyrate (P3HB, a bio-degradable plastic), using the hybrid system
was examined as an example. Since obtaining high quantities of P3HB with
low cost remains a problem to be solved, the long-term P3HB expression
E. coli strain constructed via the CRISPR/Cas9-CIChE hybrid methods will
significantly decrease the production cost of P3HB.
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