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Draft Genome Sequences of 18
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Strains Representative of Particular
Ecotypes in the Bacillus cereus Group
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ABSTRACT  Bacteria from the Bacillus cereus group exhibit genetic and physiologi-
cal diversity through different ecotypes. Here, we present the draft genome se-
quences of 20 bacterial strains belonging to the contrasted psychrotolerant and
thermotolerant ecotypes.

ver the past decade, advances in the understanding of phylogeny of the Bacil-

lus cereus group (B. cereus sensu lato) showed a species complex including the
food-poisoning B. cereus sensu stricto and B. cytotoxicus; B. thuringiensis, known as an
insect pathogen; the “category A” pathogen B. anthracis; and the remaining B. weihen-
stephanensis, B. mycoides, and B. pseudomycoides species (1). More recently, a few new
singletons have also been described (2).

In 2008, a complete ecotype structure was described and directly linked to the
phylogenetic structure of the B. cereus group (3), indicating a probable weighty role of
temperature and thermal niches on the evolutionary history of the whole B. cereus
group. This phylogenetic and ecotypic structure, distributed into seven major phylo-
genetic subdivisions (designated by Roman numerals | to VII), was later shown to be
coherent with multilocus sequence type clades characterized in the group (1) and was
recently supported by phylogenomics (4). In this structure, two phylogenetic groups
were identified as psychrotolerant thermotypes (groups Il and VI), and one rare and
distant group was identified as moderately thermotolerant (group VI, B. cytotoxicus). To
enhance our knowledge of adaptation mechanisms toward psychrotolerance and
thermotolerance in the B. cereus group, the genome of 18 psychrotolerant and two
thermotolerant strains were sequenced. Numerous related genomes were already
deposited in databanks over the past 10 years, but most of them were from mesophilic
strains and very few from psychrotolerant and thermotolerant strains. Psychrotolerance
determines the capacity of bacteria to potentially lead to food poisoning after ingestion
of contaminated cold-stored products.

High-quality genomic DNA was obtained from purified isolates of each strain and
used to generate lllumina libraries with a 350-bp insert gel size selection, according to
an improved Fasteris de novo protocol (Fasteris SA, Plan-les-Ouates, Switzerland). An
additional library was obtained for four strains using the lllumina Nextera Mate-Pair
(3-kb insert gel size selection). Libraries were sequenced using HiSeq high-output DNA
sequencing with paired-end reads of 2 X 100 bp and a final average sequence
coverage of 130X. A de novo assembly was performed using Velvet version 1/2/08 (5).
Contigs and scaffolds were organized and arranged using Mauve (6) and several
complete genomes as references (E33L, ATCC 14579, and KBAB4). The 20 assemblies
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yielded 50 contigs/scaffolds on average, consisting of 4.1/4.2 Mb for the thermotolerant
strains to 5.0/6.0 Mb for the psychrotolerant strains, with a mean Ny, of 566,326 bp.
Compared to the Fasteris de novo protocol alone, the Nextera mate-pair protocol did
not significantly improve quality and coverage when supplemented.

Automatic annotation for each genome utilized the pipeline AGMIAL (7). Each
genome is available in NCBI, and raw data can be provided upon request. As pXO1-like
and pXO2-like plasmids are widely distributed in environmental isolates of B. ce-
reus sensu lato and seem to play a role in ecotypic and pathotypic differentiation, their
presence was predicted (2), as well as the cry insecticidal genes usually found in
B. thuringiensis (8). Strain characteristics are described in Table 1. In-depth comparative
analyses of these and other genomes are underway.

Accession number(s). Genome accession numbers to public databases are listed in
Table 1.
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