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Development of new genome editing method applicable to broad-range of bacteria
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The development of universal genome editing technology requires
non-specific vectors rather than plasmids. To achieve such technology, we tried to express high
level of genome editing genes transiently without plasmids.

Cas9 and Red recombinase were used as genome editing enzymes. Cyclic DNAs consisting of
T7-controlled each genome editing gene and constitutive promoter-controlled T7 RNA polymerase gene
were used for modification of E. coli chromosome. As a result, chromosome editing was achieved by
red-rocombinase without plasmid.
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Escherichia coli BW25113(DE3) GFP
PET21a-FRT-AcGFP
GFP delta-ascF-F  GACTGATAACAACTACATCTACCCTACTG
ATAACAGGATAAAATCCGATGATTCCGGGGATCCGTCGACC delta-ascF-FRT-R  ACTT
TCTGGAAATACTGACATTTTCATCCTCAATTAAGACTTACTTCTTTATTCGCCAATCCGGATATA
G PrimeStar GXL DNA polymerase  TakaraBio.
PCR E. coli MG1655
(DE3)/pKD46 asck Red Komaet al.2012.Appl. Microbiol.
Biotechnol. tyrR T7RNP DE3
DNA  pET2latyrRp-T7RP delta-
DE3-F ACTTTTTGTCTTTTTACCTTCCCGTTTCGCTCAAGTTAGTATAAAAAAGCATTCCGGGG
ATCCGTCGACC delta-DE3-FRT-R TCACAGGTTGCTCCGGGCTATGAAATAGAAAAATGAA
TCCGTTGAAGCCTATTCGCCAATCCGGATATAG Komaet al. 2018. J. Biosci. Bioeng.
MG1655(DE3) ascF::Pr7-AcGFP* FLP/FRT
MG1655(DE3) DE3::Pyr-T7RP P1
MG1655(DE3) ascF::Pr7-AcGFP* DE3::Py-T7RP GFP Koma
et al. 2012. Appl. Microbiol. Biotechnol.  CE4

DNA
TOPO-T7-AcGFP DNA T7-AcGFP-OEP-F1 CATTTCGCGGGATCGAGATC T7-
AcGFP-OEP-R1 CAACACTCGAGAAGCTTGAGCTCT Phusion HS2
DNA polymerase (Thermo) Pr-AcGFP  DNA TOPO-P-T7RP
P-T7RP-OEP-FL(AGATCTCGATCCCGCGAAATG) P-T7RP-OEP-R2 CAACACTCGAG



GAGCTCCG Psyn-T7RP Psyn
DNA Overlap extension PCR 2
1% PCR PrimeStar DNA polymerase
2 DNA PCR 5 2nd PCR
1% PCR PCR DNA P-T7RP-OEP-R2  T7-AcGPP-OEP-R1
PCR DNA TOPO TOPO-Pr7-
GFP-Psy-T7TRP  pCE1
pCE1l pCE3-F GAGCTCAAGCTTCTCGAGTGTTG pCE3-R TGTATAT
CTCCTTCTTAAAGTTAAAC PCR pKD46
DNA ABE-F GTTTAACTTTAAGAAGGAGATATACAATGGATATTAATACTGAAAC
TGAGATCAAG ABE-R CAACACTCGAGAAGCTTGAGCTCTCATCGCCATTGCTCCCC
Red recombinas PCR Phusion HS2 2 DNA
Gibson assembly Psyn-T7RP  Pr7-Red recombinase pCE3
DNA pCas9 Cas9-F GTTTAACTTTAAGAAGGAGATATACA
TGGATAAGAAATACTCAATAGGCTTAG Cas9-R CAACACTCGAGAAGCTTGAGCTCTCAG
TCACCTCCTAGCTGAC Psyn-T7TRP  Pr7-Cas9 pCE4
DNA pCE3 pCE4 DNA CYC-F
CAACACTCGAGGAGCTCCG CYC-R CAACACTCGAGAAGCTTGAGCTC
Phusion HS2 DNA T7RP Red T7RP
Cas9 DNA PCR PCR Xhol
DNA

LB BW25113(DE3) ODeso 0.5 37°C
DNA DNA T7P-Red
37°C 2 LB
37°C
BW25113(DE3)/pKD46 Red Datsenko et al. 2000,
PNAS
CRISPR-Cas9 gRNA
pTarget-F-AcGFP CE4 CE4/pTarget-F-AcGFP LB ODeso
0.5 37°C DNA T7-Red T7-Cas9
37°C 1 LB
CE4/pTarget-F-AcGFP/pCas9
Jiang et al. 2015. Appl. Environ. Microbiol.
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Komaet al. 2018. J. Biotech. Bioeng. T7RNA GFP

1 GFP

DNA
T7RNA Red pCE3
2 T7RNA Red
T7



PCR DNA T7RP-Red 2

2 pCE3
T7RNA Cas9
3

DNA T7RP-Cas9 3

T7RP-Red.ape
s70te

DNA T7RP-Red

pCE4
PCR

3 pCE4 DNA T7RP-Cas9
DNAT7-Red
1 Red
1
Red
(cfu) 1.1x10° 1.1x10°
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