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Virulent strains of Escherichia coli can cause gastroenteritis,
urinary tract infections, neonatal meningitis, hemorrhagic
colitis, and Crohn’s disease in humans. This study elucidates
the complete genome sequence of Escherichia coli strain
MFDS1001074 isolated in 2012 from the ham of a high school
meals in Cheongju, South Korea. The complete genome
sequence of Escherichia coli strain MFDS1001074 consisted
ofa4,807,852-bp chromosome and a 59,536-bp plasmid, with
50.49% and 49.08% G + C content, respectively. Gene predic-
tions revealed that this strain contained 4,836 coding sequences
(CDSs). Especially biofilm formation (csgB), capsule biosyn-
thesis (ezp), endotoxin (grAB), and type III secretion system
(espADG) genes were identified.
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Enteropathogenic Escherichia coli (EPEC) is a bacterial
pathogen that induces epithelial cell actin rearrangement, re-
sulting in pedestal formation beneath adherent bacteria (Ochoa

and Contreras, 2011). Its main mechanism is to introduce
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attaching-and-effacing (A/E) lesions on intestinal cells, cha-
racterized by microvillus destruction, intimate adherence of
strains to the intestinal epithelium, pedestal formation, and
aggregation of polarized actin at sites of bacterial attachment
(Frankel et al., 1998). In this study, we present the complete
genome sequence of an EPEC strain collected from Cheongju,
South Korea, in 2012.

EPEC MFDS1001074 was detected and isolated in a food
poisoning investigation managed by the Ministry of Food and
Drug (MFDS, South Korea) after it was reported at a high
school in Cheongju in 2012. This strain was detected in ham.
After isolation, MFDS 1001074 was incubated anaerobically in
tryptic soy agar medium at 37°C for 24 h. The total genomic
DNA of MFDS1001074 was extracted using the Genomic
DNA Prep Kit (Bioneer). Genomic DNA was qualitatively and
quantitatively measured using a NanoDrop 2000 UV-visible
spectrophotometer (Thermo Fisher Scientific) and a Qubit 3.0
Fluorometer (Invitrogen). Complete genome sequencing was
performed using the Illumina MiSeq and Oxford Nanopore
MinION platform. For MiSeq sequencing, library preparation
was performed using the Nextera DNA Flex Library Prep kit

(Illumina) according to the manufacturer’s instructions. The
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Table 1. Genome features of EPEC MFDS1001074

Genomic feature Chromosome Plasmid
Contig 1 1
Genome size (bp) 4,807,852 59,536
GC content (%) 50.49 49.08
Genes 4,686 100
Protein-coding genes (CDSs) 4,829 100
tRNA genes 95 0
rRNA genes 22 0

size of the libraries was confirmed using a Bioanalyzer 2100
(Agilent Technologies). Illumina sequencing was performed
using MiSeq system on a paired-end library with MiSeq
Reagent Kit v2 (300-cycles). After sequencing, the individual
sequence reads were analyzed using FastQC-v.0.11.8. The
Illumina sequencing yielded 8,705,702 reads, including 1,190
Mb, with 239.7x coverage. The sequencing quality values Q20
and Q30 were 93.14% and 88.6%, respectively. For nanopore
sequencing, the Oxford Nanopore Rapid Barcoding Kit (Oxford
Nanopore Technologies) was used to construct libraries.
Nanopore sequencing data were basecalled on guppy_barcoder
v6.0.1. The Nanopore sequencing yielded 24,306 reads, including
104 Mb, with 20.1x coverage (N50, 8,128 bp). The sequencing

mean quality was 13.5. The complete genome sequence of

Table 2. VAGs of EPEC MFDS1001074

MFDS1001074 was 4,867,388 bp with a GC content of 50.47%
(Table 1).

[1lumina and nanopore sequencing data were processed and
de novo assembled with Unicycler v0.4.8, using the Patho-
systems Resource Integration Center (PATRIC) v3.6.12 web
server; the genome was then annotated using RASTtk (Brettin
et al., 2015). Virulence associated genes were predicted using
the Virulence Factor Database (VFDB) (Liu ef al., 2019) and
PATRIC_VF (Snyder et al.,2007). A total of 4,793 genes were
predicted. EPEC were defined as containing intimin (eae) and
lacking Shiga toxins. Additionally, typical EPEC possessed a
virulence plasmid known as EPEC adherence factor (EAF)
plasmid including bfpA, perA, perB, and perC (Schmidt, 2010).
However, atypical EPEC did not contain EAF plasmid (Schmidt,
2010). MFDS 1001074 was detected eae and not detected EAF
plasmid, suggesting that the strain was atypical EPEC. MFDS
1001074 was found to contain virulence associated genes,
involved in biofilm formation (agaBC, csgB, gatBCZ, kbaY),
capsule biosynthesis (etk, etp, gfcABDE), endotoxins (gtrAB),
and a type Il secretion system (cesD, cif, escCDFJNQRSTUV,
espADG, map) (Table 2). The complete genome information
will be useful for investigating potential possibilities for
understanding foodborne pathogens and providing a genetic

basis for a more detailed analysis of virulence factors.

Classification Gene(s) Predicted function References
agaBC Dihydroxyacetone phosphate synthesis from galactitol and galactosamine Domka et al. (2007)
csgB Curli fibres Antéo et al. (2009)
Biofilm formation gatBCZ Dihydroxyacetone phosphate synthesis from galactitol and galactosamine Domka et al. (2007)
K —bis—phosphate aldol —bisphosphate aldolase; f
hay etose-bis—phosphate aldolase, tagatose-bisphosphate aldolase; part of aga Berlyn et al. (1998)
cluster for K1 transport
otk An inner mer.nbrane protein t‘hat catalyses tyrosine autophosphorylation and lan et al. (1999)
phosphorylation of a synthetic co-polymer poly
le bi hesi . . . : . .
Capsule biosynthesis etp Phosphotyrosine—protein phosphatase and involved in capsule formation Vincent et al. (2000)
gfcABDE Unknown functions specific to group 4 capsule export Larson et al. (2021)
Synthesis of undecaprenyl phosphate-D-glucose (UndP-D-Glc) from
trd Z nko et al. (2018
Endotoxin g UDP-D-Glc and UndP dorovenko et al. (2018)
gtrB Translocation of UndP-D-Glc through the cytoplasmic membrane Zdorovenko et al. (2018)
Translocator protein, involved in intimate adherence and regulatory elements, .
AD P t al. (2021
“p secreted by TTSS of the locus of enterocyte effacement (LEE). akbin ef al. ( )
Type I1I secretion system Effector protein, involved in intimate adherence and regulatory elements, .
spG Pakbin et al. (2021
(TTSS) P secreted by TTSS of the LEE akbin ef al. (2021)
map Effector protein, involved in intimate adherence and regulatory elements, Pakbin ef al. (2021)

secreted by TTSS of the LEE
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Nucleotide sequence accession numbers

Nucleotide sequence accession numbers. The complete
genome sequence of Escherichia coli MFDS1001074 has been
deposited at the NCBI GenBank database under the accession
numbers CP106929 (chromosome, MFDS1001074), CP106930
(plasmid, pMFDS1001074). The strain has been deposited in
the Korean Culture Collection for foodborne Pathogens under
the strain number MFDS1001074.
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