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ABSTRACT The complete genome sequence of a Shiga toxin-producing Escherichia
coli (STEC) O26:H11 strain, MBT-5 (sequence type 21 [ST21], stx1a, stx2a, eae, ehxA),
and two draft genome sequences of Listeria monocytogenes strains MBT-6 and MBT-7
belonging to the virulent sequence types 1 (ST1, clonal complex 1 [CC1]) and 59
(ST59, CC59), respectively, were determined. The strains were isolated in 2015 from
ready-to-eat mixed greens in Germany.

Shiga toxin-producing Escherichia coli (STEC) serotype O26 can lead to life-threaten-
ing infections and is the second most common serotype (after O157) found in clini-

cal and food samples in Europe (1, 2). Listeria monocytogenes primarily afflicts immuno-
compromised individuals and can cause listeriosis with a mortality rate of about 20%
(3). Both pathogens may enter the food chain through raw animal and vegetable prod-
ucts (4). The strains in this study were isolated by enrichment and using selective agar
from fresh salad greens as previously described in detail (5). In addition to the species
and serotyping confirmation done previously (5), here, the genome sequence data
were determined to aid in virulence assessment.

Cultures were grown overnight at 37°C in brain heart infusion (BHI) broth, and
genomic DNA was extracted using the ZR fungal/bacterial DNA miniprep kit (Zymo
Research, Freiburg, Germany) for Listeria and the Genomic Micro AX Bacteria1 kit (A&A
Biotechnology, Gdynia, Poland) for E. coli. The AX Bacteria1 kit is suitable for getting
high-molecular-weight DNA. DNA quantification and paired-end (MiSeq; Illumina) and
long-read (MinION; Oxford Nanopore) sequencing were performed as previously
described (6). For short-read sequencing, the Nextera XT library kit and the MiSeq rea-
gent kit v3 were used, and for long-read sequencing, the PCR barcoding genomic DNA
(SQK-LSK109) protocol vNBE_9065_v109_revR_14Aug2019 with a MinION MK1B instru-
ment was used. Default parameters were used for all software. The raw reads were
quality controlled using FastQC v0.11.7 (https://github.com/s-andrews/FastQC). Hybrid
assembly of short and long sequence reads of STEC strain MBT-5, obtained from
Illumina and MinION sequencing, respectively, was performed with Unicycler v0.4.8 (7).
The assembly of L. monocytogenes strains MBT-6 and MBT-7 was done with SPAdes
v3.10.0 (8), with Illumina-generated sequences only. Annotation was done on the
assembled contigs using the NCBI Prokaryotic Genome Annotation Pipeline v4.11 (9).

The hybrid assembly of STEC strain MBT-5 generated a single circular chromosome
of 5,705,580 bp, with 6 circular plasmids (pMBT-5.1, 92,578 bp; pMBT-5.2, 89,589 bp;
pMBT-5.3, 34,196 bp; pMBT-5.4, 6,715 bp; pMBT-5.5, 4,742 bp; pMBT-5.6, 2,784 bp). The
circular chromosome of MBT-5 was rotated to dnaA as the origin with Geneious v9.2.
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Plasmids were not rotated. Strain MBT-5 was identified as serotype O26:H11, sequence
type 21 (ST21), and adhesin fimH type 440 using SerotypeFinder v2.0, MLST v2.0, and
FimTyper v1.0, respectively (10–12). Virulence genes were found using VirulenceFinder
v2.0 (Table 1) (13). Interestingly, plasmid pMBT-5.1 harbored the virulence genes ehxA
(enterohemolysin), espA (extracellular serine protease), toxB (toxin B), and katP (catalase
peroxidase), while all other virulence genes were located on the chromosome.

The assembly of L. monocytogenes strains MBT-6 and MBT-7 generated 21 and 24
contigs, respectively. No plasmid sequences could be determined. Genome characteris-
tics are shown in Table 1. The molecular serotype and multilocus sequence type
(MLST) were identified using MLST 2.0 and multiplex PCR as described earlier (5). Both
L. monocytogenes strains showed genetic characteristics similar to those of previously
reported clinical, food, and outbreak-associated populations (ST1 = clonal complex 1
[CC1] and ST59 =CC59) (14), indicating that virulent STEC and L. monocytogenes strains
can be transmitted via fresh produce. However, these strains could be isolated only at
low incidence in northern Germany in 2015 (5).

Data availability. The genome sequences have been deposited in GenBank under
the BioProject number PRJNA643697. The sequences of STEC strain MBT-5 and L.
monocytogenes strains MBT-6 and MBT-7 were deposited at DDBJ/ENA/GenBank under
the accession numbers CP058682 (chromosome), CP058683 (plasmid 5.1), CP058684
(plasmid 5.2), CP058685 (plasmid 5.3), CP058686 (plasmid 5.4), CP058687 (plasmid 5.5),
CP058688 (plasmid 5.6), JACBGM000000000, and JACBGL000000000. The raw sequenc-
ing data were also deposited at the SRA with the accession numbers shown in Table 1.
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