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Escherichia coli is one of the bacteria that cause food poisoning
outbreaks worldwide. This study presents a complete genome
sequence of Escherichia coli strain MFDS1006657 isolated
from the barbecue beef rip in 2015 from a restaurant in Gwangju,
South Korea. The complete genome sequence of Escherichia
coli strain MFDS1006657 contained 5,024,654 bp length
chromosomal DNA and a 122,855 bp length plasmid, with
50.8% and 48.7% of G + C contents, respectively. As a result of
gene prediction, this strain possesses 4,884 CDSs, 93 tRNAs,
and 22 rRNAs in the chromosome and 130 CDSs in a plasmid.

O103, O111, O121, O145, and O157 (Bosilevac et al., 2011;
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also detected from food poisoning patients and restaurant

Mellor et al., 2016). In this study, we demonstrate a complete
genome sequence of an uncommon STEC serotype collected
from Gwangju, South Korea in 2015.
STEC MFDS1006657 was detected and isolated from the
food poisoning investigation managed by the Ministry of Food
and Drug (MFDS, South Korea) after food poisoning accidents
reported in Gwangju, 2015. The strain of MFDS1006657 was
isolated from the barbecue beef rib, and the same strain was
cookers. MFDS1006657 isolate was then incubated overnight
on tryptic soy broth at 37°C. The isolate was centrifuged for 10

Shiga toxin-producing Escherichia coli (STEC) is a strain of

min at 4,000 rpm to collect the cells for genomic DNA

the bacterium Escherichia coli that causes food poisoning

extraction. As high-quality genomic DNA is needed for the

outbreaks worldwide (Scallan et al., 2011). STEC carries an

complete genome sequencing, it was extracted using a Genomic

assortment of virulence genes including the Shiga-like toxin

DNA prep kit for the bacterium (Solgent). A NanoDrop 2000

genes. Infection of STEC gives human illnesses such as

UV-visible spectrophotometer (Thermo Fisher) and a Qubit 3.0

hemorrhagic colitis and hemolytic uremic syndrome (Boerlin

Fluorometer (Invitrogen) were used to measure the genomic

et al., 1999; Bardiau et al., 2010). The different strains of

DNA qualitatively and quantitatively, respectively. The qualified

pathogenic E. coli have been classified by their antigens (O-,

genomic DNA was sheared using G-tube device (Covaris) into

K-, H-, and F-), serotype. The well-known STEC serotypes that

approximately 8 to 15 kb fragments and the sheared genomic

is related to food poisoning outbreaks are known as O26, O45,

DNA was used to perform PacBio library utilizing the template
preparation kit 2.0 (Pacific Biosciences). The prepared library
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was sequenced using Sequel Binding kit 3.0 and Sequencing
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Fig. 1. Genome map of Shiga toxin producing Escherichia coli (STEC) MFDS1006657 chromosomal DNA and plasmid DNA. The graphical circular maps
above are shown of the alignment of genes and other genomic data. The tracks on the viewer are displayed as concentric rings, from outermost to innermost:
Forward CDS, Reverse CDS, GC Skew, GC contents, AMR genes, VF genes, transporters and drug target. Genes with specialized functions labeled with
different colors as virulence-related genes in red, and other functional genes such as antimicrobials resistance, transporters, drug target as yellow, blue, and
black.

kit 3.0 on a single-molecule real-time (SMRT Cell 1M v3) cell.

whole genome sequence based on a multi-locus sequence

A total of 493,594 sequence reads were assembled into two

typing MLST ver. 2.0.4 (Larsen et al., 2012) showed that this

contigs. Raw sequence reads were de novo assembled using the

strain belongs to the sequence type ST7616. Also, in silico

PacBio SMRT analysis system by HGAP2 assembler (version

serotyping SerotypeFinder version 2.0.1 (Joensen et al., 2015)

8; Pacific Bioscience) and the final assembly showed coverage

predicted the antigenic profile of this strain as O6 which is

of 501X. The NCBI prokaryotic genome annotation pipeline

scarce compared to the noted outbreak-related serotypes so far

was used for genome annotation (Tatusova et al., 2016). The

(Bosilevac et al., 2011; Mellor et al., 2016). Furthermore, the

complete genome sequence of Escherichia coli strain MFDS

Virulence Factor Database (Liu et al., 2019) detected that a

1006657 contained 5,024,654 bp length of chromosomal DNA

strain of Shiga toxin-producing Escherichia coli MFDS1006657

and a 122,855 bp length of plasmid with 50.8% and 48.7% of G

possessing the stx2 and hlyA genes and negative for eae gene.

+ C contents, respectively. As a result of gene prediction, this

Unlike universal food poisoning accidents, which possessed

strain was found to possess 4,884 CDSs, 93 tRNAs, and 22

intimin related gene (eae), these results were rare and showed

rRNAs in the chromosome and 130 CDSs in a plasmid. A

a similar tendency to food poisoning outbreak that occurred in
Europe, 2011 (King et al., 2012).

Table 1. Genome features of Escherichia coli MFDS1006657
Feature
Size (bp)
G + C contents (%)

This uncommon STEC complete genome information

Chromosome

Plasmid

would be useful for the investigation of potential possibilities

5,024,654

122,855

50.8%

48.7%

for understanding the food-borne pathogen as well as provide

4,884

130

22 (8, 7, 7)

-

93

-

CP073589

CP073590

Total number of
CDSs
rRNA genes (5S, 16S, 23S)
tRNA genes
GenBank Accession No.

미생물학회지 제57권 제2호

the genetic basis for a more detailed analysis of virulence
factors.

Nucleotide sequence accession number(s)
Nucleotide sequence accession numbers. The complete

Shiga toxin-producing Escherichia coli MFDS1006657 genome ∙

genome sequence of Escherichia coli MFDS1006657 has been
deposited at the NCBI GenBank database under the accession
numbers CP073589 (chromosome, MFDS1006657) and CP
073590 (plasmid, pMFDS1006657), and the strain has been
deposited in the Korean Culture Collection for foodborne
Pathogens under the strain number MFDS1006657.

적 요
대장균은 전 세계적으로 식중독을 일으키는 세균 중 하나
이다. 본 연구에서는 2015년 광주에 있는 한 식당에서 일어난
식중독 사고의 원인 식품으로 추정되는 갈비살로부터 분리된
Escherichia coli (MFDS1006657)의 유전체 분석을 수행하였
다. Escherichia coli MFDS1006657는 한 개의 chromosome
(5,024,636 bp)과 plasmid (122,855 bp)로 구성되어 있었고, 각
각의 G + C contents는 50.8%와 48.7%로 확인되었다. 또한,
chromosome과 plasmid DNA에 예측된 유전자의 총 수는 5,014
(4,884 + 130)개의 단백질 코딩유전자, 93개 tRNA, 그리고 22
개의 rRNA로 확인할 수 있었다.
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