
HAL Id: anses-04206828
https://anses.hal.science/anses-04206828v1

Submitted on 14 Sep 2023

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License

Hybrid Assembly from 75 E. coli Genomes Isolated from
French Bovine Food Products between 1995 and 2016

Sandra Jaudou, Mai-Lan Tran, Fabien Vorimore, Patrick Fach, Sabine
Delannoy

To cite this version:
Sandra Jaudou, Mai-Lan Tran, Fabien Vorimore, Patrick Fach, Sabine Delannoy. Hybrid Assem-
bly from 75 E. coli Genomes Isolated from French Bovine Food Products between 1995 and 2016.
Microbiology Resource Announcements, 2023, 12 (3), �10.1128/mra.01095-22�. �anses-04206828�

https://anses.hal.science/anses-04206828v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr


Hybrid Assembly from 75 E. coli Genomes Isolated from French
Bovine Food Products between 1995 and 2016
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aPathogenic E. coli Unit, Laboratory for Food Safety, Anses, Maisons-Alfort, France
bIdentyPath Genomics Platform, Laboratory for Food Safety, Anses, Maisons-Alfort, France

ABSTRACT Here, we report the complete (or near-complete) genome sequences of
75 Escherichia coli isolates, including 71 stx-positive E. coli isolates, isolated in France
between 1995 and 2016 from food of bovine origin. Genomes were assembled using
a combination of long- and short-read sequencing.

Shiga toxin-producing Escherichia coli (STEC) food contamination can lead to severe
human symptoms (1). Here, we assembled 75 E. coli genomes, including 31 eae-

positive STEC and 39 eae-negative STEC genomes, isolated from food of bovine origin
within a 21-year period in France.

E. coli strains were originally isolated on Trypticase soy broth with yeast extract
(TSYE) plates overnight at 37°C. Isolates were revived from 20 to 30% glycerol stock on
TSYE plates and incubated overnight at 37°C. One colony was cultured overnight at
37°C in brain heart infusion broth (BHI) with rotation. Genomic DNA was extracted
from BHI culture (1 mL) using different extraction methods and sequenced using both
MiSeq (Illumina, Inc., San Diego, CA, USA) and MinION (Nanopore, Oxford Science Park,
Oxford, UK) technologies (2). Default parameters were used for all software unless other-
wise specified. Illumina libraries were constructed using Nextera XT kit and sequenced
on v2 micro or standard flow cells (2 � 150 bp or 2 � 250 bp). MinION libraries were
constructed from unsheared and non-size-selected DNA using the SQK-LSK109 ligation
kit and EXP-NBD104 or EXP-NBD114 barcoding kit and sequenced on FLO-MIN106 flow
cells using an Mk1B device.

Illumina reads were trimmed and quality checked using the CLC Genomics Workbench
v21 (Qiagen). We generated 299,212 to 3,972,904 reads (mean, 1,368,471 6 720,963.42)
with an average read length of 198.08 (637.99) bases per sample, representing 12 to
174� (mean, 516 22.65) (Table 1). MinION FAST5 files were basecalled and demultiplexed
using guppy_basecaller and guppy_barcoder v3.4.51fb1fbfb or v5.0.1112b6dbff
using “–compress-fastq” and “–trim-barcodes” parameters (3). Statistics on raw reads
were performed using NanoPlot v1.29.0 (4). Between 14,450 and 1,992,878 reads
(mean, 239,919 6 341,570.565) were generated with N50 values ranging from 2,565
bp to 29,351 bp (mean,16,330 6 7,056.38). Assemblies were generated using
Unicycler v0.4.8 (–min_fasta_length 1,000), Flye v2.6 or v2.8.1-b1676 (–genome-size
5m), and Raven v1.2.2 (5–7). Assembly quality and contiguity were assessed using
QUAST v5.0.2 (8) and manual inspection of the assemblies (stx-phage and large plas-
mids integrity). Either the Unicycler-generated assembly was conserved or the Flye
and/or Raven assemblies were further polished with short reads using racon v1.4.13,
medaka v0.12.1 (optional), and pilon v1.24 polishing tools (3 to 5 rounds) (9, 10;
https://github.com/nanoporetech/medaka). If none of these strategies produced sat-
isfying assemblies, Canu v1.8 or v2.1.1 (genomeSize 5m) or Unicycler based on Flye or
Raven assembly (–existing_long-read_assembly) was generated (11). Because assemblers
have different performances regarding plasmid or phage reconstruction, several assemblies
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were retained for some of the samples. Whenever possible, Unicycler performed the circu-
larization of the replicons (5).

Assemblies from 1 to 52 contigs (mean, 10.33 6 9.73) with a total assembly length
between 4,849,707 and 6,118,277 bp (mean, 5,468,530.42 6 292,599.77 bp) and mean
GC content of 50.64% (60.13) were generated. N50 values ranged from 1,082,226 to
5,821,752 bp (mean, 4,759,454.32 6 1,018,105.98 bp). The main sample characteristics,
including serotype, stx and eae gene presence (determined using abricate [–min-cov
60 –min-id 80]), genome coverage, and accession numbers are reported in Table 1. All
genomes were annotated using the National Center for Biotechnology Information
(NCBI) Prokaryotic Genome Annotation Pipeline (PGAP) v6.3 at http://www.ncbi.nlm
.nih.gov/genome/annotation_prok (12).

Data availability. Short and long raw reads were deposited in the NCBI SRA database
under BioProject accession number PRJNA808207. Additionally, assembled genomes
were deposited in GenBank under accession numbers as referred to in Table 1 within
BioProject accession numbers PRJNA808207, PRJNA885284, PRJNA884285, PRJNA884276,
and PRJNA883638.
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