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ABSTRACT Shiga toxin-producing Escherichia coli (STEC) is a foodborne pathogen
transmitted from animals to humans through contaminated food. Cattle are the main
reservoir of STEC, but their genetic diversity is still poorly characterized, especially
regarding strains isolated in Portugal. We therefore present the draft genomic se-
quences of 12 STEC strains isolated from cattle in the north of Portugal.

Shiga toxin-producing Escherichia coli (STEC) is able to produce Shiga toxin as its
major virulence factor, which is encoded by prophage regions (1). These prophages

act as mobile elements and are therefore a driving force in the dissemination of Shiga
toxin genes among STEC, other E. coli pathotypes, and members of Enterobacterales (2).
STEC uses the gut of ruminant animals as a natural reservoir and is generally transmit-
ted to humans through the consumption of contaminated foods. From the 500 STEC
serotypes known to infect humans, only a few serotypes are responsible for the
majority of foodborne cases (3).

In Portugal, the genetic diversity of STEC strains present in cattle has never been
evaluated. To increase our knowledge of STEC population epidemiology, the repertoire
of STEC genome sequences, and ecology, whole-genome sequencing was performed
on 12 strains isolated from dairy cows on a specific farm located in Guilhabreu, Vila do
Conde, Portugal.

The genome characteristics and virulence profiles are presented in Table 1. STEC
strains were isolated from feces by enrichment with modified tryptone soy broth
medium (supplemented with 20 mg liter�1 of novobiocin) and finally cultivated on
both MacConkey sorbitol and tryptone bile X-glucuronide agar. Next, typical E. coli
colonies were screened for the presence of stx genes by multiplex quantitative PCR
(qPCR) according to International Organization for Standardization technical specifica-
tion 13136:2012. Apart from strains E7N6P4C8A, E7N6P4C8C, and E7N6P4C8F, which
are clones isolated from the same animal, the remaining strains originated from
different cows/heifers. Strains were grown overnight in brain heart infusion broth at
37°C, and genomic DNA was extracted using the ZR fungal/bacterial DNA miniprep kit
(Zymo Research, Freiburg, Germany). The DNA was quantified using a Qubit 3 fluo-
rometer (Invitrogen, Darmstadt, Germany). The sequencing library was prepared with a
TruSeq Nano DNA prep kit (Illumina, San Diego, CA, USA) and run on an Illumina MiSeq
instrument with 2 � 251-bp paired ends using the MiSeq reagent kit v2 (Illumina). The
raw data were trimmed with BBDuk (trimming adapters and low-quality reads and
discarding reads shorted than 50 bp) (4), normalized (target coverage, 50�; minimum
depth, 6�), and assembled with the Geneious Prime 2020 (Biomatters Ltd., New
Zealand) de novo assembler with the medium/low-sensitivity settings (5). Read quality
and assembly quality were assessed with FastQC v0.11.5 (6) and the Geneious Prime
assembler, respectively. Contigs shorter than 500 bp or with coverage less than 8�
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were removed. The assembly N50 values ranged from 111.973 to 299.997 kb. The
assembled contigs were screened using VirulenceFinder (7), SerotypeFinder (8), and
PHASTER (9) with default parameters for in silico typing of stx genes and identification
of prophages. PHASTER retrieves and classifies a given prophage as incomplete,
questionable, or intact on the basis of its genome completeness or potential viability.
Draft genomes were annotated using the NCBI Prokaryotic Genome Annotation Pipe-
line v4.12 (10). The genomic data show a diversity of STEC serotypes and virulence
genes, with nine different serotypes detected on a single farm.

Data availability. The assembled genome and sequencing reads were deposited

under the BioProject accession number PRJNA643688. The GenBank and Sequence
Read Archive (SRA) accession numbers are presented in Table 1.
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