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ABSTRACT We report the complete genome of a sorbitol-fermenting, 8-glucuronidase-
positive, non-motile Escherichia coli O157:H7 isolated from a human stool sample.
The genome consisted of a 5,487,050-bp circular chromosome and a 79,741-bp F-like
plasmid.
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higa toxin-producing Escherichia coli (STEC) O157:H7 is a major foodborne pathogen

that can cause hemorrhagic colitis and life-threatening hemolytic uremic syndrome
(1). The inability of E. coli O157:H7 to ferment sorbitol or produce B-glucuronidase
distinguishes it from other non-0157 STEC strains (2, 3). However, Shiga toxin-producing,
sorbitol-fermenting E. coli O157:H7 strains have been documented (4), including a 2011
outbreak in France (5).

Here, we report the complete genome of a sorbitol-fermenting, 8-glucuronidase-pos-
itive, non-motile E. coli 0157:H7 isolated from a clinical stool specimen. The Minnesota
Department of Health—Public Health Laboratory (MDH-PHL) received a stool speci-
men reported as O157-positive via the BioFire FilmArray Gastrointestinal Panel. Initial
culture on sorbitol-MacConkey (SMAC) agar plate and sorbitol-MacConkey agar with
cefixime and tellurite (CT-SMAC) plate at 36°C for 24 h showed sorbitol-positive colonies.
Immunomagnetic separation (IMS) using Dynabeads (Thermo Fisher) was performed on
the stool aliquot to isolate O157 colonies, which were cultured on CT-SMAC plates. The
IMS culture also resulted in sorbitol-positive colonies, suggesting potential non-O157
E. coli isolates. The Shiga toxin genes (stx7 and stx2) and the intimin gene (eae) were
detected by real-time multiplex PCR from the SMAC plate (6). An isolated colony was
sub-cultured and underwent biochemical testing for confirmation (7, 8). The results of
biochemical testing can be found in Fig. 1.

Genomic DNA was extracted from a 1 pL loopful of an overnight culture on trypti-
case soy agar using the QlAamp DNA Mini QlAcube Kit on a QlAcube following the
manufacturer’s instructions. The same DNA extract was used to prepare Illumina and
Oxford Nanopore Technologies (ONT) sequencing libraries. The lllumina sequencing
library was prepared with the Illumina DNA Prep 96 Sample Kit and sequenced on an
lllumina NextSeq 2000 using NextSeq 1000/2000 P1 300 cycles. The ONT library was
constructed with a rapid barcoding kit (SQK-RBK114.24) and sequenced on a GridION
MK1 using an R10.4.1 flow cell. Nanopore reads were basecalled using Dorado v.7.6.7
with super-accuracy base-calling mode.

Default parameters were used unless otherwise noted. Nanopore reads were filtered
with Filtlong v.0.2.1 (9), and Illlumina reads with fastp v.1.0.0 (10). Hybrid assembly was
performed with Unicycler v.0.5.1 (11). The overlap was identified and trimmed automat-
ically using assembly graph structure and long-read bridging. The chromosome and
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FIG 1 Binary heatmap comparing biochemical profiles of a sorbitol-positive, 3-glucuronidase-positive, non-motile Escherichia coli O157:H7 strain (PNU-
SAE206294) and a typical E. coli O157:H7 strain. Each cell indicates a positive (blue) or negative (red) result for the corresponding biochemical test shown
on the x-axis. Sorbitol-positive colony was picked from the SMAC plate and sub-cultured on trypticase soy agar with 5% sheep blood at 36°C for 18-24 h. The
isolate was inoculated into the biochemicals listed in Figure 1 and incubated at 36°C for 48 h. All biochemicals were prepared in-house, except the motility test
medium (VWR).

plasmid were automatically rotated by Unicycler. Genome annotation was performed
with PGAP v.2024-07-18.build7555 (12). Assembly completeness was checked with
BUSCO v.5.8.2 (13) by counting the set of single-copy marker genes from the Entero-
bacteriaceae orthologs database (Enterobacteriaceae_odb12) found in the assembly.
Assembly metrics were checked with QUAST v.5.2.0 (14). The serotype was determined
using ECTyper ver.2.0.0 (15). ABRicate v.1.0.1 (16) was used to detect plasmids, Shiga
toxin, and other virulence genes against the PlasmidFinder (17) and Virulence Factor
Database (VFDB) (18). The repE gene from the annotated plasmid was BLASTed against
the core_nt database (19, 20).

Sequencing and annotation (Table 1) showed an assembled genome of 5,566,791
bp, with a circular chromosome (5,487,050 bp), an F-like plasmid (79,741 bp), and a
guanine or cytosine (G + C) content of 50.5%. The BUSCO genome completeness score
was 99.8%. The chromosome contained 5,232 genes, and the plasmid contained 83
genes. The predicted serotype based on whole-genome sequencing was O157:H7. The
Shiga toxin genes stx2A and stx2B and the intimin gene were detected. The plasmid

TABLE 1 Summary of sequence data and genome features

Metric Value
lllumina Total number of reads sequenced 2,003,320
N50 (no. of bases) 150
Genome coverage 54
Oxford Nanopore Total number of reads sequenced 101,680
N50 (no. of bases) 12,421
Genome coverage 84
Assembled genome Number of contigs 2
Total genome size (no. of bases) 5,566,791
Size of chromosome (no. of bases) 5,487,050
Size of plasmid (no. of bases) 79,741
G + C content (%) 50.5
Genome completeness by BUSCO (%) 99.8
Chromosome Number of genes 5,227
Number of CDSs 5,098
Number of tRNAs 101
Number of rRNAs 22
Plasmid Number of genes 83
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repE gene matched E. coli O157:H7 strain 493/89 plasmid p493-89-1 (GenBank accession:
CP038413.1) with 100% identity and zero gaps.
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