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Application of CRISPR in evolution analysis, detecting and
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food-borne pathogens
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Abstract: Clustered regularly interspaced short palindromic repeats (CRISPR) and its associated protein gene system can
limit the horizontal gene transfer, thereby effectively preventing the invasion of foreign gene elements such as bacteriophages.
CRISPR arrays of different bacteria are diverse. Based on the differences in the CRISPR system, this review summarizes the
application of CRISPR in food-borne pathogen evolution analysis, detection and typing, virulence and antibiotic resistance in
recent years. We also address bacterial detection typing method developed based on the characteristics of CRISPR arrays and
the association of CRISPR with virulence and drug resistance of food-borne pathogens. The shortcomings of CRISPR in
evolution, detection and typing, virulence and resistance applications are analyzed. In addition, we suggest standardizing
CRISPR typing methods, improving and expanding the CRISPR database of pathogenic bacteria, and further exploring the
co-evolution relationship between phages and bacteria, to provide references for further exploration of CRISPR functions.
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Fig. 1 Diagram of Escherichia coli CRISPR-Cas system. Aand B are 1 -E subtype, Cis 1 -F subtype.
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Fig. 2 Diagram of Salmonella CRISPR-Cas system. CRISPR 1 is [ -E subtype, CRISPR 2, CRISPR 3 and CRISPR 4

are [ -F subtype.
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Tablel STEC strain virulence gene/characteristic gene and CRISPR loci

Strain source nﬁa:i::rs Serogroup/serotype Virulence gene/characteristic gene CRISPR locus  References
Food, 194 026, 0103, 0111,  stx1, stx2, eae, hlyA, pagC, sen, nleB, CRISPR1/2/3/4 [26]
environment, 045, 0121, 0145, efa-1, efa-2, terC, ureC, iha, aidA-I,
clinical 0157 nle2-3, nleG6-2, nleG5-2, irp2, fyuA, etc.
Food, 65 0113:H21 stx1, stx2, eae, wzx, fliCH21, bfpA, ehxA, CRISPR1/2a [53]
environment, katP, espP, etpD, toxB, saa, SubA, nleA,
clinical astA, irp2, IpfAO113, IpfAO26, iha, terE,
ureD, 22098, 722099, 72121, pagC, ent,
nleB, nleE, efal, efa2, etc.
Food 115 026, 045, 0103, stx1, stx2, eae, ECs848, ECs1322, CRISPR1/2a [25]
0111, 0113, 0121, ECs1323, ECs1326, ECs1561, ECs1568,
0145, 0157 ECs2226, ECs3857, ECs3858, ECs4552,
ECs4553, ECs4557, etc.
Environment 178 026:H11 stx1, stx2, eae, espV, iha, terE, IpfA, ehxA, CRISPR1/2a [54]
etc.
Food, 49 091:H21, 091:H10, stx, fliCH4, fliCH10, fliCH21, etc. CRISPR1/2a [55]
clinical 091:H14, 091:H9

[ s b, R STEC Hikk#: 13K 5 CRISPR
J 5 AH DG 22 1] A BAF  AE TEl  ARSR Bl =

Baliga 2%} 46 Rl i L 1k 9L B8 R 055 40 1
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96 PkZHMif 24 (Multiple drug resistance, MDR)
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AR = Nl R A T S G e o o S
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I i 56 R PP e R 0 25 ST R SR i T AR
ZIHEHLRIR R . B e ot 4 o4 00 3 40 Bk
26 it 25 KL #E AT 0, RIS CRISPR FH
PEE FRAOTH 25 M55 T CRISPR BHYEHE#k . 258k
(916 T Vb FC T CRISPR FE 41 b A [ B 4
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4 REERE

HAT, CRISPR &£ i 1 250w b b i i A 3=
SR PUAESE AR . 43F 43T XA )
5 DL B R AR 250 ) OC RS ST H, AN
PR A9 40 H CRISPR #F 5T IR FE AT FF A TA]
CRISPR 741 B3 T L[] b e 1 1) 22 250 55 e e vk
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