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CRISPR/Cas9 nuclease cleavage enables marker-free genome editing
in Escherichia coli : A sequential study
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In recent years, CRISPR/Cas9 is an adaptive defense system existed in bacteria. The E. coli, most important genetic strain, can be more easily manipulated

with its chromosome by the assistance of lambda Red recombinase that relies on the insertion of antibiotic resistance for screening or selection. The aim of
this study is to explore the possibility of using CRISPR/Cas9 only for the genome editing in E. coli. The results showed that the performance can be
controlled by transforming pCRISPR with a dual-spacer and followed up by transforming pCas9 with donor DNA. This sequential strategy can allow
marker-free in genomic editing of E. coli. Moreover, the efficiency of genomic editing is found over 90% at the optimal conditions, which are using a larger
length ( i.e. , > 3000 bp) of donor DNA at 500 ng in CRISPR/Cas9 system with lambda Red assistance. Due to the energy crisis, in the future, it not only

accelerates the evolution of metabolic regulation and the development of modified strains, but also adds lots of applications for microalgae biomass.
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FIG.2 Two approaches of CRISPR/Cas9 system under marker-free
FIG.1 CRISPR/Cas9 coupled with recombination
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FIG.3 Different concentrations of marker-free donor DNA used in the ¥ f:: ’ 1 26% is obtained with the reverse
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The great improvement in pCRISPR transformation followed by using pCas9 has
thus been confirmed once again. Besides, the optimal donor concentration is 500
ng, which 1s much less than that with only lambda Red recombination.
Remarkably, the recombination efficiencies are 92% for N,;,C,, 100% for
Donor-RFP-del50bp, and 88% for Donor-RFP-del3081bp at 500 ng of donor
DNA.
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