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[Abstract] Objective A new method related to molecular biomarker with CRISPR/Cas
(clustered regularly interspaced short palindromic repeats-cas) in Escherichia (E.) coli was developed
and used for surveillance programs. Methods CRISPR/Cas sequence that containing 135 strains
with complete sequence and 203 strains with whole genome shotgun sequence of E. coli in GenBank
by BLAST and 361 strains of E. coli (including 38 strains of E. coli O157:H7) in laboratory were
identified by PCR and analyzed with the CRISPR Finder. Spacers were compared with DANMAN and
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the phylogenetic trees of cas gene were constructed under Clustal X and Mega 5.1. Results With
new perspective, a descriptive method was developed targeting on the position of CRISPR/cas in
E. coli. The CRISPR1 was detected in 77.04%, 100.00% and 75.62% and the CRISPR2 was detected
in 74.81%, 100.00% and 92.24% and the CRISPR3 and CRISPR4 were detected in 11.85%, 0 and
1.39% for 135 strains with complete sequence, 203 strains with whole genome shotgun sequence and
361 strains in the laboratory, respectively. One strain downloaded in GenBank with whole genome
sequencing and 2 strains in the our laboratory were identified that containing four CRISPR locus. The
other E. coli strain was with insertion sequence in downstream of the non-cas CRISPR1. The unique
CRISPR was found in 8 strains of O55 : H7, in 180 strains of O157: H7, in 8 strains of O157 : HNM,
in 40 strains of 0104 : H4, in 4 strains of O145 : H28, in all the 699 E. coli strains. The phylogenetic
tree could be divided into two groups—cas with type I-E or type I-F. Conclusions CRISPR/Cas
might be used as a valuable molecular biomarker in epidemiological surveillance studies to identify
the high virulent strains or new strains of E. coli. Phage night be related to the missing or obtaining of
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spacers.
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E: 'R=GEA,Y=TC; "PCR =44 & AR I X ] I > 245 TR miH H A H(%)
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CRISPR1 1 R iiff , I-F i F CRISPR3 ) Fiif. A
T RPN RGBS E TP cas , B TT AT B R 4%
o TR SE B IR ZH 1Y cas , 1-E F1 T=F [ cas FEH 551 43
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