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ABSTRACT We report here the draft genome sequences of 16 fluoroquinolone-
resistant extraintestinal Escherichia coli isolates from human patients. These isolates
had high MICs (32 to 256 mg/mL) for ciprofloxacin and contained point mutations in
the quinolone resistance-determining region (QRDR) of both gyrA and parC that con-
fer resistance to fluoroquinolone. The whole-genome sequence data provide a better
understanding of the fluoroquinolone resistance mechanisms in these isolates and
would be beneficial in source tracking these pathogens during pandemic outbreaks.

Urinary tract infection (UTI) is an extremely common bacterial infection of the bladder
and/or kidney. It affects more than a billion women worldwide (1) and about 8 million

women in the United States, resulting in approximately 100,000 hospitalizations (1–3).
Untreated UTI can lead to septic shock and death and contributes to preterm labor, agita-
tion, or delirium in the elderly (1). The incidence of UTI increases with age and sexual activity.
UTI is commonly treated with antibiotics such as ciprofloxacin, trimethoprim-sulfamethoxa-
zole, cephalosporins, and nitrofurans (3–5).

Most community-acquired UTI episodes (80%) are caused by Escherichia coli, and
most UTI-causing E. coli strains are uropathogenic E. coli (UPEC). UPEC strains have dis-
tinctive virulence capabilities that distinguish them from diarrheagenic and commen-
sal E. coli and allow the UPEC strains to colonize, invade, injure, and trigger inflamma-
tion at extraintestinal sites, thereby producing disease.

Most UPEC strains belong to E. coli phylogenetic group B2 or D and are often
clonal; the leading sequence types (STs) isolated worldwide are ST69, ST73, ST95,
and ST131 (5–7). These clones are a major contributor to hospital- and community-
acquired UTIs and bloodstream infections and are multidrug resistant (MDR),
including having resistance to fluoroquinolones (5–7), and are a major public health
concern (5–10).

The E. coli strains used in this study were isolated by streaking urine samples on
MacConkey agar plates incubated at 37°C. These strains were isolated by the Department
of Veteran’s Affairs (VA), Minneapolis, Minnesota, after approval from their institutional
review board (IRB). Presumptive positive colonies of E. coli were identified by the Vitek
GNI1 card with VTK-RO7.01 software (bioMérieux Vitek, Hazelwood, MO). Sixteen E. coli
strains were resistant to fluoroquinolone (FQ). All 16 FQ-resistant isolates had MICs of 128
to 256 mg/mL for nalidixic acid and 32 to 256 mg/mL for ciprofloxacin. The genome
sequences of these isolates will be useful for further understanding the mechanism of FQ
resistance, virulence properties, and source tracking of these isolates during pandemic
outbreaks.

Genomic DNA was extracted from overnight cultures on MacConkey agar plates
using the DNeasy blood and tissue kit (Qiagen, Valencia, CA). DNA libraries were
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constructed by using the Nextera XT library prep kit (Illumina). The whole-genome sequence
was performed using an Illumina MiSeq platform (Illumina, San Diego, CA) with 2 � 251-bp
paired-end reads. Trimming and assembly were performed by using the CLC Genomics
Workbench 21.0.4 (Qiagen).

Draft genomes were annotated initially using the Pathosystems Resources Integration
Center (PATRIC) software version 3.6.12. and the data were submitted to the NCBI for final
annotation to the Prokaryotic Genome Annotation Pipeline (PGAP) (11) under the accession
numbers shown in Table 1. Default parameters were used for all software unless otherwise
specified. The average G1C content of these strains was estimated to be approximately
50.69% as estimated by the PATRIC database, which was annotated using default parame-
ters. Table 1 shows the number of contigs, sequence assembly size, coding sequences, and
functional coding sequences for the respective strains.

Data availability. SRA submissions of FASTQ files and the draft genome sequences
for these 16 UPEC strains have been deposited at DDBJ/ENA/GenBank under accession
numbers given in Table 1 (BioProject accession number PRJNA669151).
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aCDS, coding DNA sequence.
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