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Complete genomes of Escherichia coli isolates encoding the EatA 
autotransporter from pediatric sources
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ABSTRACT Virulence in Escherichia coli is multifactorial, with additional virulence factors 
continuously being examined and characterized. We describe the complete genomes of 
12 E. coli isolates obtained from subjects enrolled in the Global Enteric Multicenter Study, 
each containing the virulence-associated enterotoxigenic E. coli autotransporter A gene 
(eatA).
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W hile not considered a canonical virulence gene of enterotoxigenic Escherichia coli 
(ETEC), there is mounting evidence that the ETEC autotransporter A (eatA) plays 

a critical role in ETEC virulence (1). We describe the complete genomes of 12 E. coli 
isolates (2) containing the eatA gene (1, 3) from each of the seven geographic sites of the 
Global Enteric Multicenter Study (4). Phylogenomically diverse eatA-containing isolates 
from cases and controls, as well as male and female subjects, were selected for complete 
genome sequencing (Table 1).

Initial isolation is described by Panchalingam et al. (5). Briefly, feces or rectal swabs 
(transported in cold containers) were inoculated into Cary–Blair transport media then 
selective growth media within 6 and 18 hours of collection. Several lactose-ferment­
ing colonies (red/pink) were selected from McConkey agar (incubated for 48 hours at 
37°C) and sub-cultured in motility indole ornithine medium. Suspected E. coli isolates 
[motility(−), indole ornithine(−), methyl-red(+), Voges–Proskauer(−), citrate(−)] were 
lacking canonical pathotype genes as determined by multiplex PCR (6). Verified E. coli 
isolates were frozen in 20% glycerol and maintained at −80°C. Frozen cultures were 
provided to, and stored at, the Center for Vaccine Development, University of Maryland 
School of Medicine.

Isolates were resurrected from frozen culture on lysogeny agar overnight at 37°C. 
Genomic DNA was extracted using Qiagen’s DNeasy Blood & Tissue Kit, and sequencing 
libraries for both sequencing technologies were generated with unsheared genomic 
DNA. Nanopore libraries were prepared using Oxford Nanopore Technologies’ (ONT) 
Genomic DNA by Ligation Kit (7) and run on Nanopore R9 flow cells with the MinION 
Mk1B sequencer. Basecalling was performed using Guppy (v4.2.2) (8). Illumina libraries 
(150 bp paired end) were prepared using the Kapa Library Kit (Roche/Illumina) and 
sequenced on the Illumina HiSeq 4000 platform. Quality control and adapter trimming 
were performed with bcl2fastq (v2.20.0.445) (9) and porechop (v0.2.3_seqan2.1.1) (8) for 
Illumina and ONT sequencing, respectively. Hybrid assembly using both Illumina and 
ONT reads was conducted with Unicycler (v0.4.8) (10). Final assembly statistics were 
recorded with QUAST (5.0.2) (11). Genomes were annotated with the NCBI Prokaryotic 
Genome Annotation Pipeline (v6.10) (12). All software was run with default values.

Isolate information, relevant sequencing statistics, and GenBank accession numbers 
are included in Table 1. Average genome coverage was 339.3× (range 257–489×), and 
the assembled genomes have an average genome size of 5,316,437 bp (range 5,129,814–
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5,727,105 bp) and an average GC% of 50.4% (range 50.15%–50.7%). Analysis of these 12 
eatA-positive isolates determined the sequence type (MLST) (13, 14) and molecular 
serotype (Serotype Finder v1.1 [15, 16]). Together, these isolates represent seven distinct 
sequence types and serotypes (Table 1).

The plasmid-encoded eatA gene was harbored on plasmids ranging from 68 to 153 
kb, indicating eatA is carried on diverse plasmids and is phylogenomically distributed.
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