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ABSTRACT Escherichia coli is commonly considered a host-associated bacterium.
However, there is evidence that some strains occupy environmental (non-host-
associated) niches. Here, we report the complete genomes of 47 Escherichia coli en-
vironmental isolates. These will be useful for understanding the dynamics of plas-
mids, phages, and other repetitive genetic elements.

Escherichia coli has historically been considered a host-associated bacterium, al-
though recent evidence suggests that many strains may persist and grow in the

environment, and in some cases this may be the primary niche (1–4). E. coli is also well
known for its prolific horizontal gene transfer (3, 5). To understand the rates of gene
transfer, especially of mobile genetic elements (which are often repetitive in nature),
complete genomes are required. To achieve this, we carried out whole-genome se-
quencing and assembly for 47 environmental strains of E. coli isolated from the shore
of the St. Louis River in Minnesota, near Lake Superior (6).

We grew all strains in LB medium and isolated genomic DNA using either the
Promega Wizard kit or phenol-chloroform extraction (7). All strains were sequenced
using both the Oxford Nanopore Technologies (ONT) and Illumina sequencing plat-
forms. Illumina data were obtained from MicrobesNG with in-house quality control
(adapter trimming with Trimmomatic v0.30, with a sliding window quality score cutoff
value of Q15) using DNA extracted with the Promega Wizard kit. We prepared ONT
sequencing libraries using the rapid barcoding kit (SQK-RBK004) and ran all libraries on
R9.4 flow cells, multiplexing between 6 and 12 strains on each flow cell. We performed
base calling using Guppy v2.3.7. We obtained at least 250 Mbp of sequence data for all
strains except one (Table 1), with a median of 1,002 Mbp per strain (interquartile range
[IQR], 670 Mbp to 1,296 Mbp). For all strains with more than 500 Mbp of sequence data,
we used Filtlong v0.2.0 (https://github.com/rrwick/Filtlong) to retain only 500 Mbp in
total, prioritizing read quality over length with the following parameters: min length set
to 1,000, mean q weight set to 10, and split set to 500. The filtered read sets had a
median read N50 value of 17.4 kbp (IQR, 13.4 kbp to 20.5 kbp). We also obtained at least
30-fold coverage of 2 � 250-bp paired-end Illumina reads for each genome.

We used the long-read assembler Flye v2.4.2 (8) for genome assembly. We polished
the assemblies using four rounds of long-read polishing with Pilon v1.23 (9), followed
by two rounds of short-read polishing with Racon v1.3.2 with the following parameter
changes: gap penalty increased to �8, match score increased to 8, and mismatch score
increased to �6 (10). The contigs were left as linear if not circularized by Flye, with no
reorientation. We confirmed the structural accuracy of each genome using socru v2.1.7
(11) to assess the order and orientation of the seven rRNA operons (Table 1). In all cases,
the rRNA operons were found in standard or known orientations, supporting the
structural accuracy of these genomes. All software was run using default parameters,
unless otherwise specified.

The genomes range in length from 4.4 Mbp to 5.2 Mbp. Under the assumption that
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any nonchromosomal contigs are plasmids, 17 isolates contained no plasmids (i.e., only
one chromosomal contig), 21 isolates contained a single plasmid, and 10 isolates
contained multiple plasmids (Table 1). The 47 complete genomes produced in this
study provide a resource for insight into environmental adaptation and the genome
dynamics of repetitive mobile genetic elements in E. coli.

Data availability. The complete sequences and reads for these isolates have been
deposited in the ENA database, and the accession numbers are listed in Table 1.
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