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Bordetella bronchiseptica infects a variety of mammalian and avian hosts. Here, we report the genome sequences of 53 geneti-
cally distinct isolates acquired from a broad range of terrestrial and aquatic animals. These data will greatly facilitate ongoing
efforts to better understand the evolution, host adaptation, and virulence mechanisms of B. bronchiseptica.
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Bordetella bronchiseptica infects a variety of terrestrial and
aquatic animals, having a host range that is remarkably broad

compared with that of other Bordetella species. Most frequently, it
causes respiratory disease in pigs and dogs, but is also an occa-
sional zoonotic pathogen (1, 2). For some hosts, including birds
and several species of wild mammals, its colonization has not been
associated with disease (3, 4). The characterization of isolates us-
ing multilocus enzyme electrophoresis (5), PvuII ribotyping (6–
8), and multilocus sequence typing (8, 9) indicates that some ge-
notypes preferentially infect one or a few hosts. Here, we report
the genome sequences of 53 B. bronchiseptica isolates selected to
maximally represent geographic, host range, and molecular diver-
sity. The isolates originated from terrestrial and aquatic hosts in-
cluding 10 mammalian and one avian species, and they collec-
tively represent Australia, Asia, Europe, and North America. They
include the 32 PvuII ribotypes so far defined (6–8) (K. B. Register,
unpublished data), 29 of the 60 multilocus sequence types (STs)
currently identified among the B. bronchiseptica species (9) (http:
//pubmlst.org/bordetella/), and 5 STs not previously associated
with the bacterium.

Genomic DNA was prepared (10) and sequenced using a com-
bination of 3- or 5-kb mate-pair Illumina MiSeq 2 � 250-bp and
HiSeq 2000 1 � 100-bp paired-end reads. After quality trimming,
the reads for each strain (between 2,221,299 and 6,288,700) were
assembled with the Celera Assembler 6.1 (11) or the Velvet assem-
bler (12). The underlying consensus sequences and gaps were im-
proved using custom scripts to recruit unmapped reads. All the
genomes have between 41 and 296 contigs (median, 117 contigs)
(Table 1), with N50 values ranging from 41,868 bp to 281,818 bp
(median, 100,254 bp). The overall G�C content is ~68.1%,
with genome sizes ranging from 5.04 Mb to 5.83 Mb. The ge-
nomes were annotated using the J. Craig Venter Institute
(JCVI) prokaryotic annotation pipeline and contain between
4,388 and 5,660 predicted protein-coding genes. Due to their
high copy number, the rRNA loci were broken in the assem-

blies, so the exact number of operons could not be confidently
enumerated in each strain. All strains have between 50 and 68
tRNAs, consistent with previously published genomes (13).
The pangenome of the species was estimated at 10,375 genes,
with just over 3,300 genes present in all strains, and an addi-
tional 1,084 genes present in �90% of the strains. In contrast,
just over 3,300 singleton genes were identified, with a single
strain containing as few as 1 and as many as 310 strain-specific
genes. The majority of the unique genes encode hypothetical
proteins or proteins with functions associated with phage and
other mobile elements. These results are typical of species that
frequently acquire genes by horizontal transfer.

Whole-genome single-nucleotide polymorphism (SNP) anal-
ysis clusters isolates into two main groups corresponding to com-
plexes I and IV (9). All avian isolates cluster in complex IV, while
most other nonhuman isolates cluster in complex I. In contrast,
the human isolates from North America and Europe are evenly
dispersed between complexes I and IV. The results of this study
provide a wealth of information useful for understanding the evo-
lution, host adaptation, and virulence mechanisms of B. bron-
chiseptica.

Nucleotide sequence accession numbers. The sequences of
the B. bronchiseptica isolates have been deposited in GenBank un-
der the accession numbers listed in Table 1; the source of each
strain is also listed.
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