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ABSTRACT Forty-eight Escherichia coli strains were chosen due to variable detec-
tion of stx or serogroup by PCR. Although all strains were initially determined to
be Shiga toxin-producing Escherichia coli (STEC), their genomes revealed 11 isolates
carrying stx;, Stx;, StX,, and/or stx,,. Assembled genome sizes varied between
4,667,418 and 5,556,121 bp, with N, values between 79,648 and 294,166 bp and
G+C contents between 50.3% and 51.4%.

scherichia coli bacteria are ubiquitous microorganisms that are most often com-

mensals, but some groups, such as Shiga toxin-producing E. coli (STEC), possess
genes that confer pathogenicity in humans, leading to vomiting, bloody diarrhea, and
hemolytic uremic syndrome (1, 2). Ruminants are the main reservoir of STEC (3, 4), but
STEC may also be present in other vectors, including birds, rodents, flies, and water
(5-8). Shedding of STEC in cattle appears to be influenced by season, housing density,
and the host (9, 10). In this project, 48 E. coli strains were selected based on consistent
or inconsistent detection of stx and/or serogroup by PCR. (9). Within our collection of
approximately 15,000 E. coli strains, relatively few, other than those selected for
whole-genome sequencing (WGS), have had inconsistent PCR results. Thirty-one strains
were consistent for serogroup detection by PCR, and they were confirmed by WGS
(Table 1) using the E. coli O and H group (EcOH) database in ABRicate version 0.8.10

(https://github.com/tseemann/ABRICATE) (11). All 48 strains were classified as STEC by Citation Castro VS, de Souza Figueiredo EE,
PCR based on carriage of stx; and/or stx,. Fourteen strains were consistent for PCR McAllister T, King R, Reuter T, Ortega Polo R,
. . Conte CA, Jr, Stanford K. 2020. Whole-
detection of stx; and/or stx,, but only 11 of these were STEC based on WGS. These strains e A tariore o caenome
draft assemblies of difficult-to-classify
were positive for antimicrobial resistance genes for beta-lactams (100%), tetracycline Escherichia coli 0157 and non-0157 isolates
(81.2%), and sulfonamides (8.3%), as assessed by using the Comprehensive Antibiotic from feces of Canadian feedlot cattle. Microbiol

. . - . . Resour A 9:00168-20. https:/doi.org/
Resistance database (12) and ABRicate. In addition, the virulence profile was analyzed using 18510;58 /miugg] 6220 pRAreoLer

the ABRIcate E. coli_VF database, and strains possessed stx, ,, 5tx;, StX,,, 5tX5y,, and adhesion Editor David Rasko, University of Maryland
genes (i.e., toxB, fdeC, csg, and variants) related to biofilm formation and several types of School of Medicine

secretion systems, including the type Il secretion system encoded in the locus of entero- Copyright © 2020 Castro et al. This is an open-
access article distributed under the terms of

cyte effacement (LEE) or non—LEE—encodfec! type lll effector. For all ABRicate anaI.yses, default O T
parameters were used except for minimum DNA percent coverage, which was set International license.
to 60%. Address correspondence to Kim Stanford,

The isolation was performed as described by Stanford et al. (9). Briefly, fecal aliquots Kim.Stanford@gov.ab.ca.
were enriched in E. coli broth (EMD Millipore, Darmstadt, Germany) (6 h at 37°C) and LT (G RaEry 2020
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then subjected to immunomagnetic separation using RapidChek Confirm STEC kits Published 9 April 2020
(Romer Labs Technology, Inc., Newark, DE, USA) and magnetic-bead separation using
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Pickpen (BioControl Systems, Bellevue, WA, USA). The bead-bacteria mixture was then
plated on MacConkey agar (Dalynn Biologicals, Calgary, Canada) and incubated (18 to
24 h at 37°C). Three to nine sorbitol-negative colonies/plate were subjected to PCR
screening for E. coli target genes (13).

For genomic DNA analysis, the methodology was as described by Bumunang et al.
(14), where the DNA of isolates was extracted from overnight bacterial cultures grown
in 9 ml of Luria-Bertani broth (Merck, Kirkland, Canada) using the ZR fungal/bacterial
DNA miniprep kit (Epigenetics Company, Irvine, CA, USA) according to the manufac-
turer’s instructions. WGS was performed at the Agri-Food Laboratories (Alberta Agri-
culture and Forestry, Edmonton, Canada). DNA was quality checked and quantified
using a Qubit fluorometer (Thermo Fisher, Waltham, MA, USA) and Tapestation 4200
system (Agilent, Santa Clara, CA, USA).

Sequencing was performed on an lllumina MiSeq platform using the MiSeq reagent
kit V2 (Illumina, San Diego, CA, USA) to produce 251-bp paired-end reads. Sequencing
reads were de novo assembled into contigs using the Shovill pipeline v1.0.4 (https://
github.com/tseemann/shovill). Shovill included trimming, which was performed with
Trimmomatic v0.39, and de novo assembly was performed with SPAdes v3.13.1 (15). The
quality report for the assembly was measured using QUAST v5.0.0, and draft genome
assemblies were annotated with Prokka (16). The assignment of the strain to species was
verified using Centrifuge 1.04 (17) and the p-compressed index of 5,202 taxa from the
RefSeq database of NCBI. Default parameters were used for these software. Across strains,
the assembled genome sizes varied between 4,667,418 and 5,556,121 bp and 56 and 316
contigs, with sequence coverages between 47X and 102X. The N, values varied between
79,648 and 294,166 bp, and the G+C contents varied between 50.3% and 51.4%.

Data availability. The raw Illumina data (sequence read archive [SRA]) and genome
contigs with respective annotations were deposited in NCBI and are described in
Table 1. All SRA and genome annotation data were included in the BioProject number
PRINA601484.
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