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ABSTRACT Several outbreaks of Escherichia coli O157:H7 associated with contami-
nated leafy green vegetables have been documented. Here, we report the draft ge-
nome sequences of 14 strains isolated from human patients in the state of Wiscon-
sin during a multistate outbreak in early 2018 that was linked to consumption of
romaine lettuce.

Transmission of enterohemorrhagic Escherichia coli O157:H7 (EHEC) from the bovine
reservoir to humans is usually due to fecal contamination of food or water sources

(1). EHEC carries an assortment of genes encoding human virulence factors that may
include the Shiga-like toxins Stx1 and Stx2 (2). Processing improvements and regula-
tions have led to a decline in outbreaks linked to ground beef (1). Leafy green
vegetables typically consumed raw have become an increasingly prominent vehicle of
infection. Consumption of romaine lettuce contaminated with EHEC was implicated in
a multistate outbreak between March and June 2018 that resulted in 210 reported
infections, 96 hospitalizations, and 5 deaths (3). In the current study, sequence data
were used to produce draft whole-genome assemblies of 14 EHEC strains isolated from
patients in the state of Wisconsin.

The presence of three major phylogenetic lineages within EHEC has been previously
demonstrated (4–7). Six PCR markers are used in the lineage-specific polymorphism
assay (LSPA-6) that discriminates between lineages I, II, and I/II. LSPA-6 typing was
performed in silico using reference nucleotide sequences and BLASTn to distinguish the
allele sizes using the highest scoring result. The subtypes stx2a and stx2c were similarly
determined in silico (8). All isolates belonged to lineage I/II. The majority of strains
possessed genes encoding two Stx2 subtypes (Stx2a and Stx2c) and lacked genes
encoding Stx1, which is also indicative of lineage I/II. One strain possessed only stx2c,
whereas three strains possessed only stx2a (Table 1). Interestingly, EHEC strains
isolated from a multistate outbreak associated with spinach in 2006 also belonged
to lineage I/II (9).

Clinical isolates were grown on blood agar plate (BAP) medium and Sorbitol-
MacConkey agar (SMAC) medium and subsequently checked with Difco and SSI O157
antisera. Biochemical assays consisted of triple sugar iron, motility, and the API 20E fast
identification system. The presence/absence of the genes stx1, stx2, eae, and ehxA was
determined using PCR amplification. The isolates were stored frozen and briefly
thawed; approximately 10 �l was then streaked onto Columbia blood agar (Remel). The
plates were incubated overnight at 37°C. Growth from a single colony was streaked
onto a new plate and incubated overnight. The growth was transferred to 200 �l of
UltraPure molecular-grade (Sigma) water containing 180 �l of lysis buffer from a
MagNA Pure LC DNA isolation kit III (Roche). The samples were vortexed until homog-
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enous, proteinase K was added (20 �l), and the samples were vortexed again (5 to 10 s).
The samples were then heated at 65°C for 10 min. Lysates were transferred into the
appropriate wells of a MagNA Pure LC sample cartridge and run according to the man-
ufacturer’s specifications. DNA from the final eluate was quantified by using a Qubit 2.0
fluorometer (Thermo Fisher Scientific) and a NanoDrop 2000 spectrophotometer
(Thermo Fisher Scientific). Total genomic DNA (gDNA) from each isolate was used to
construct a paired-end sequencing library using the Nextera XT DNA library preparation
kit (Illumina). Individual libraries were multiplexed and sequenced on the MiSeq
platform (Illumina) using the MiSeq reagent kit v2500 cycle (Illumina). Genome assem-
blies for each strain were produced using SPAdes v3.11.1 in careful mode and utilizing
BayesHammer to perform error correction (10). The draft-genome assemblies were
subsequently iteratively corrected using Bowtie v1.2.2 to align the paired-end reads
with a maximum insert size of 1,000 bp and Pilon v1.22 (11, 12). Contigs less than
1,000 bp long or possessing k-mer coverage less than 20 were excluded from the final
assembly. The genomes were annotated in NCBI PGAP v4.7 (13, 14).

Data availability. The sequence data were deposited in GenBank/EMBL/DDBJ

under the accession numbers listed in Table 1 and collected under BioProject accession
number PRJNA517910.
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