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ABSTRACT In total, 12 quinolone-resistant Escherichia coli (QREC) strains containing
gnrS1 were submitted to long-read sequencing using a FLO-MIN106 flow cell on a
MinION device. The long reads were assembled with short reads (lllumina) and ana-
lyzed using the MOB-suite pipeline. Six of these QREC genome sequences were
closed after hybrid assembly.

he presence of quinolone-resistant Escherichia coli (QREC) in the animal reservoir is

a potential public health concern, especially related to plasmid-mediated quino-
lone resistance genes, as they might spread to more pathogenic bacteria. The gnrS1
gene is known to be situated on plasmids with different incompatibility (Inc) groups
(1, 2). Here, we aimed to select QREC strains encoding gnrS1 on plasmids with differ-
ent Inc groups to complete circular plasmid contigs.

We previously sequenced 280 QREC isolates from broilers, pigs, red foxes, and wild
birds, collected through the NORM-VET program from 2006 to 2017, using short-read
sequencing (lllumina, San Diego, CA) (3). The samples were either selectively isolated
on MacConkey agar containing 0.06 mg/liter ciprofloxacin or randomly collected from
E. coli isolated on MacConkey agar. In total, 12 QREC isolates encoding gnrS1 from
these four animal species were selected for long-read sequencing. Here, we report the
hybrid assembly of these isolates, including six closed genome sequences. The hybrid
assemblies were further analyzed using MOB-suite (4).

Extraction of genomic DNA was performed using the Genomic-tip 100/G kit
(Qiagen, Hilden, Germany). Bacteria were enriched overnight at 37°C in 2 to 3 ml heart
infusion broth (Difco, Omagh, UK). The DNA concentration was determined using the
Qubit double-stranded DNA (dsDNA) broad-range (BR) assay kit (Thermo Fisher
Scientific, Waltham, MA, USA), and the DNA was quality assessed using a NanoDrop
One spectrophotometer (Thermo Fisher Scientific). Approximately 400 ng of high-qual-
ity DNA was subjected to library preparation using a rapid barcoding kit (SQK-RBK004;
Oxford Nanopore Sequencing [ONT], Oxford, UK). Four samples were run with smaller
amounts (104, 154, 324, and 369 ng), as only a maximum volume of 7.5 ul of template
was allowed into the library preparation reaction. The constructed libraries were
indexed using barcodes RB1 to RB12, loaded onto a FLO-MIN106 flow cell on a MinION
device (Oxford Nanopore Sequencing), and run for 40 h. The raw sequence data were
base called separately after the run using Guppy v.3.4.5 (5) and demultiplexed using
qcat v.1.1.0 (ONT, https://github.com/nanoporetech/qcat). The sequence quality of the
demultiplexed data sets was checked with NanoPlot v.1.30.0 (6). Default parameters
were used for all software unless otherwise specified.

Canu v.1.9 (7) was used to improve the accuracy of the long reads, followed by
Filtlong v.0.2.0 (https://github.com/rrwick/Filtlong) to remove reads of <1,000 bp from
the corrected long reads. Hybrid assemblies were generated using Unicycler v.0.4.8 (8),
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followed by Prokka v.1.14.5 (9) to annotate the hybrid assemblies. The GC content of
each assembly was calculated using the EMBOSS v.6.6.0 (10) commands “union” and
“infoseq.” MOB-suite v.1.4.9 (4) was used to predict plasmid sequences from the hybrid
assemblies and identify their respective replicon types. Each plasmid FASTA file gener-
ated by MOB-suite was subjected to ResFinder v.4.0 (11), VirulenceFinder v.2.0 (12),
and PlasmidFinder v.2.1 (13). Plasmids containing gnrS1 were confirmed by genome
annotation with Prokka. The lllumina reads were mapped back to the assembly using
BWA v.0.7.17 (14), and the depth of coverage was calculated using SAMtools v.1.10
(15) using the depth (genome-wide) and coverage (replicon) options.
The characteristics and accession numbers are presented in Table 1. The plasmid
assemblies with Inc groups that allowed further typing were run on pMLST v.2.0 (13)
on the Center for Epidemiology Genomics website to further determine the respective
replicon types.
Data availability. All data sets are deposited in ENA under accession number
PRJEB40547 (Table 1).
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