A JB

Journals. ASM.org

GENOME ANNOUNCEMENT

Complete Genome Sequence of Corynebacterium pseudotuberculosis
Strain Cp267, Isolated from a Llama
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In this work we report the genome of Corynebacterium pseudotuberculosis strain 267, isolated from a llama. This pathogen is of
great veterinary and economic importance, as it is the cause of caseous lymphadenitis in several livestock species around the
world and causes significant losses due to the high cost of treatment.

orynebacterium pseudotuberculosis is an immobile, nonsporu-

lated, facultative intracellular bacteria that causes caseous
lymphadenitis (CL), a common disease in sheep and goats. CL is
associated with pectoral abscesses in horses and granulomatous
lymphadenitis in the camelid family (alpacas and llamas), and it is
characterized by a suppurative infection of the lymph nodes and
other organs (1). There are also reports of the disease in cattle and
humans (6).

C. pseudotuberculosis strain Cp267, which was used in the pres-
ent study, was isolated from an 11-year-old llama from northern
California, specifically, from a 5-cm-diameter submandibular ab-
scess, which yielded a pure culture of C. pseudotuberculosis (nitrate
negative) that was morphologically similar to that obtained using
the biovar ovis strain.

The genome sequencing of Cp267 was performed using the
SOLiD v3 Plus platform (Applied Biosystems) with a fragment
library. A total of 61,600,224 50-bp reads were produced. After
sequencing, these reads were subjected to quality filtering using
the qualityFilter.pl script (a homemade script), in which reads
with an average Phred quality of less than 20 were removed, and
error sequence correction was performed with SAET software
(Life Technologies).

After the quality analysis, 41,262,623 reads with an average
Phred quality score equal to or greater than 20 were used in the
assembly, which generated a genome coverage corresponding to
897-fold genome coverage based on the reference genome size of
2.3 Mb of C. pseudotuberculosis strain FRC41 (NC_014329).

The genome of Cp267 was assembled based on the hybrid
strategy using Velvet (8) and Edena (2) software. A total of 4,627
contigs were generated, with the largest, N5, having 1,438 bp and
the smallest contig having 82 bp. Due to the hybrid assembly
methodology, the redundant contigs were removed using the Sim-
plifier software (http://sourceforge.net/projects/simplifier).

The contigs were mapped against the reference genome (strain
FRC41) using BLASTn software, and the results were analyzed
using G4ALL (http://g4all.sourceforge.net/) software, to extend
the contigs and identify overlaps of a minimum of 30 bp between
the ends of the contigs, thus yielding larger contigs.

These contigs were later subjected to a finishing process using
CLC Genomics Workbench software, with which the contigs were
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ordered and oriented by mapping against the reference genome,
yielding a preliminary scaffold with gaps that were removed with
recursive rounds of short reads mapped against the scaffold. Fi-
nally, the genome of C. pseudotuberculosis strain 267 was com-
pleted with 2,329,026 bp.

The following software programs were used in the automatic
functional annotation of the genome: FgenesB (gene prediction;
http://linux1.softberry.com/), RNAmmer (rRNA prediction) (3),
tRNAscan-SE (tRNA prediction) (4), and Tandem Repeat Finder
(repetitive DNA prediction) (http://tandem.bu.edu/trf/trf.html),
as well as the InterProScan software (7), which integrates multiple
domain and protein family databases. At the end of the automatic
annotation, the data were curated manually using Artemis soft-
ware (5). CLC Genomics Workbench software was used for pseu-
dogene identification and validation.

This genome has 2,079 coding sequences (CDSs), 52,18% GC
content, 4 rRNA operons, 49 tRNA genes, and 72 pseudogenes.

Nucleotide sequence accession number. The genome was de-
posited in the NCBI database under accession number CP003407.
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