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First Draft Genome Sequence of Salmonella enterica Serovar
Gallinarum Strain VTCCBAAG614, Isolated from Chicken in India
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Salmonella enterica subsp. enterica serovar Gallinarum biovar Gallinarum causes fowl typhoid (FT), which results in huge eco-
nomic losses to poultry farmers in India. We report the draft genome sequence of Salmonella biovar Gallinarum strain VITC-
CBAAG614, isolated from a chicken in an FT affected broiler flock.
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owl typhoid (FT) is an acute septicemic disease of pullets and

adult poultry caused by a nonmotile invasive avian pathogen,
Salmonella enterica subsp. enterica serovar Gallinarum biovar Gal-
linarum (1). The disease is responsible for considerable economic
losses in breeding and commercial laying flocks causing high mor-
bidity and acute mortality in Asia, although disease incidence may
be underreported elsewhere (2—4). Disease transmission occurs
horizontally through the spread of infectious agents from carrier
birds via contaminated feed and water, although transovarian
transmission also takes place (5). The pathological changes in
acute FT are primarily observed in the liver (1).

The serogroup D nonmotile Salmonella biovar Gallinarum is a
chicken-adapted biotype capable of causing systemic infection
rather than enteritis in birds, in contrast to its motile ancestor
S. enteritidis (6). The analysis of the close phylogenomic relation-
ship between Salmonella biovar Gallinarum and S. enteritidis has
elucidated a common ancestry (7); however, strains with interme-
diate biochemical markers among nonmotile salmonellae have
been observed (8). The disease may have been eradicated in North
America and Europe, but it is endemic throughout India (2, 3, 9).
This is the first whole-genome sequence of an FT outbreak Salmo-
nella biovar Gallinarum isolate from India. Strain VTICCBAA614
was isolated from the liver of a broiler chicken (Gallus gallus do-
mesticus) (2).

Sequencing was achieved by 454 pyrosequencing of a shotgun
library and assembled de novo using Newbler version 2.6. A total of
2,23,420 reads of 427 bp were generated using the GS FLX Tita-
nium system, giving ~20X coverage. The data generated 92 con-
tigs with an average contig size of 61,644 bp and a largest contig
size of 3,02,540 bp. The total size of the genome was 46,86,634 bp,
with an Ns, of 1,25,446 bp and a Q40 of 99.75%. The annotation
was carried out against strain Ty2 using the RAST server, which
showed GC content of 52.20% with 4,581 predicted genes (10)
The PGAP analysis data contains 4,186 coding sequences (CDSs),
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314 pseudogenes, 4 rRNAs, 66 tRNAs, 11 ncRNAs, and 204 frame-
shifted genes. The Pathosystems Resource Integration Center
(PATRIC) annotation reported 173 pseudogenes and 675 hypo-
thetical proteins (11).

SEED subsystem analysis revealed genes involved in multifar-
ious roles, including virulence, adhesion, bacteriocins, and resis-
tance to antimicrobials and toxic compounds (12). Antimicrobial
resistance in Salmonella biovar Gallinarum is an emerging con-
cern (13). Strain VTCCBAAG614 revealed 55 genes for antimicro-
bial resistance, including a lactam utilization protein, penicillin-
binding protein, polymyxin resistance protein, macrolide-specific
efflux protein, and proteins responsible for flouroquinolone and
tetracycline resistance.

Six other genomes of Salmonella serovar Gallinarum strains
SGY, 287/92, FCAV198, CDC1983-67, 9184, and RKS5078 have
been sequenced from North America, Brazil, and the United
Kingdom, and VTCCBAAG614 is the only strain sequenced from
the Asian region. Although the genomic relatedness of Salmonella
serovar Gallinarum strains from distinct geographies is open to
comparison, a greater number of sequences will bring further clar-
ity to the pseudogene contents of the two nonmotile strains. The
genomic data may be useful in providing insight into the patho-
genesis, biology, and mechanisms of host tropism, and may pro-
vide clues for smart vaccines.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at GenBank under the acces-
sion number JSWQ00000000. The version described in this paper
is the first version, JSWQO01000000.
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