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enteropathogenic Escherichia coli (aEPEC) strain ZX185 isolated from sheep meat in Xinjiang, and
evaluates its potential for foodborne transmission. Antimicrobial susceptibility was determined using
the microbroth dilution method, and whole-genome sequencing was performed on the Illumina HiSeq
platform. Bioinformatics analyses were conducted to investigate genomic features, including virulence
and resistance determinants. A phylogenetic tree was constructed using core-genome single nucleotide
polymorphisms (cgSNPs) to compare virulence gene content across closely related strains. The
results indicated that strain ZX185 belongs to serotype O85: H4 and sequence type ST642. Although
it was phenotypically susceptible to all 28 tested antibiotics, its genome harbored 43 antimicrobial
resistance genes and an IncFIB plasmid replicon, suggesting potential for multidrug resistance.
Additionally, this strain carries 91 virulence genes (including adhesion factors, type [ll/Vl secretion
system effector proteins, etc. ) and exhibits notable acid tolerance, with a survival rate exceeding
11% after 3 hours of treatment in simulated gastric fluid at pH==3. 5, indicating a strong potential for
intestinal colonization and pathogenicity. Although cgSNP-based phylogenetic analysis indicated a
close genetic relationship (26 SNPs apart) between strain ZX185 and the human-source U. S. strain
MODI1-EC6173 (085:H4, ST642), ZX185 carries 35 additional virulence genes missing in MOD1-
EC6173, predominantly associated with adhesion, T3SS/T6SS, and toxin synthesis. These findings
indicate that although this sheep-derived aEPECstrain ZX185 shows phenotypic susceptibility, it
possesses multidrug resistance genes and strong virulence traits, and exhibits high genomic similarity
to a human-derived strain, indicating potential cross-host transmission risk. This study provides
critical molecular insights into the pathogenesis of aEPEC, the evolution of antimicrobial resistance,
and the foodborne transmission risk, supporting improved surveillance and control strategies.
Keywords: atypical enteropathogenic Escherichia coli; genome; virulence genes; antimicrobial
resistance; gastric acid tolerance
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Table 1 Antibiotic resistance of enteropathogenic E. coli ZX185

Yk 22 Yk % fiif 2547 45/ (pgemL~") Breakpoint e/ IN B v
Antibiotic classification Antibiotic S I R MIC/(pgemL ")
HERRE FRTIAR <8 16 =32 2
Penicillins
B- PN TBE G / 3- PN Bt Mz 410 i) 790 5 ) FONTAR /AT L <8/4 16/8 =>=32/16 1/0.5
B-lactam/B-lactamase inhibitor S Al e /T 4 1 3 <8/4 _ >16/4 <0.25/4
combinations
KA IE /e $iL 4E R <4/4 8/4 =16/4 <0.25/4
Sk AW J5 / 3 hn 4E R <0.25/4 2/4 =4/4 <0.125/4
BT 55 74 AR/ T L 4 iR <8/4 16/8 =32/16 2/1
A% 3 7 1 vk <2 4 =8 <1
Cephalosporins S mE 5 <1 9 =4 <095
KA <8 16 =32 2
St flune <4 8 =16 <0.5
S Ak <8 16 =32 2
K Ak 5 <2 8 =16 <1
S 7t 18 vk <2 4 =8 <1
B R 2 W% 45 v <1 2 =4 <20. 25
Carbapenems 6 b 5 i <0.5 1 =9 <0.25
XK <1 2 =4 <<0. 125
AN PR % 3 <4 8 =16 <1
Aminoglycosides Bk <16 39 =64 —9
L IR R ZHHEEKE — <2 =4 0.12
Lactobacillus peptides and lipopeptides LFBED <9 =4 0.12
PNEINEY S ] =7 75 R <16 = =32 2
Macrolides
PO PR K IEZRN <4 8 =16 <1
Tetracyclines
B <2 4 =8 <20.25
WA i ) 255 A G50 T i 2% ZEWETR <16 — =32 2
Quinolones &. Fluoroquinolones FH TR <0.25 0.5 > <0.016
AR AR <8 16 =32 4
Chloramphenicols e <4 3 =16 9
I R A A2 410 11 RS <2/38 - =4/76 <<0.25/4.75

Folic acid antagonists
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Fig. 1 Survival Kkinetics of EPEC ZX185 in simulated gastric fluid under different pH conditions
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Table 2 Genome characteristics of enteropathogenic E.

coli ZX185
J: 5] Class % Number
K/ Size (base) 4 940 597
GC & & /% G+C content 51.51
S IE I Protein coding genes 4 664
tRNA 84
rRNA 11
tmRNA 1
& X 1} Repeat region 2
1L 4 Serotype 0O85:H4
MLST(ST) ST642
JikL Plasmids IncF1B

2 EPEC ZX185 H #k & FE 4 B
Fig.2 The draft genome of EPEC ZX185
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Fig. 3 Cluster analysis of cgSNP of enteropathogenic E.

coli strains
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Fig.4 Whole genome alignment analysis
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