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Complete Genome Sequence of Salmonella enterica Serovar
Choleraesuis Vaccine Strain C500 Attenuated by Chemical Mutation
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Salmonella enterica serovar Choleraesuis strain C500 is a live vaccine attenuated by chemical methods. Here, we report the com-
plete genome sequence of the strain, which may be helpful for elucidating the attenuation mechanism of the vaccine strain.
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almonella, which can be transmitted from foods to humans, is

the second most common bacterium causing human food-
borne gastroenteritis (1). Among more than 2,500 serovars of Sal-
moenlla, some serotypes, such as Enteritidis and Typhimurium,
show a broad host range and can infect various animals. Some,
such as serotypes Choleraesuis and Dublin, have a narrow host
range and are most highly restricted to a specific animal species
(2). Salmonella enterica serovar Choleraesuis (Salmonella Chol-
eraesuis) mainly causes paratyphoid to swine (2) but occasionally
cause systemic infections in human (3). The Salmonella Cholerae-
suis reservoir in swine is a concern because of its public health
implications for humans (2). Vaccination has been proven to be a
feasible approach to prevent piglet paratyphoid (4). Different vac-
cines have been made and utilized in China, the United States, and
Europe (2, 4-7).

Salmonella Choleraesuis strain C500 is an attenuated vaccine
that has been widely used in China for over 40 years to control
piglet paratyphoid (4). It has also been developed as a potential
live oral vaccine vector for the delivery of DNA vaccines adapted
to swine (8). However, as strain C500 was attenuated from viru-
lent strain C78-1 by chemical methods, the genetic background of
the vaccine remained unclear. In this study, whole-genome se-
quencing of the strain will help us to find changes of genes in the
chromosome and reveal the attenuation mechanism of the
vaccine.

Genomic DNA was extracted using the DNeasy blood and tis-
sue kit (Qiagen, Germany) from strain C500 grown overnight in
LB broth at 37°C with agitation, the DNA library was then con-
structed according to the Illumina protocol. Whole-genome se-
quencing was performed on an Illumina HiSeq 2000 run using a
500-bp paired-end library and a 2,000-bp paired-end library.
Low-quality reads were filtered and the rest were assembled with
SOAP de novo software (BGI, Shenzhen, China). The assembly
generated 30 scaffolds consisting of 39 contigs, with a maximum
scaffold length of 1,276,376 bp and a minimum length of 546 bp.
All the gaps between contigs were closed manually by PCR ampli-
fication of the genomic DNA and Sanger DNA sequencing. The
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complete genome sequence was then submitted to the NCBI Pro-
karyotic Genomes Automatic Annotation Pipeline (2013).

The length of Salmonella Choleraesuis strain C500 is
4,751,585 bp and has a G+C content of 52.18%. There are 4,490
predicted genes in the chromosome, including 4,232 coding DNA
sequences, and 151 pseudo genes, 19 rRNA genes (5S, 16S, and
23S), and 82 tRNA genes are identified in the genome. Compari-
son to the genome of Salmonella Choleraesuis strain SC-B67, the
C500 strain is deficient in rpoS gene, a vital transcriptional regu-
lator playing an important role in Salmonella infection (9, 10).
This may be one of the important factors for virulence attenuation
of C500 strain.

A detailed comparative analysis between genomes of C500 and
SC-B67 strain will be published in a future report.

Nucleotide sequence accession number. The complete ge-
nome sequence for Salmonella enterica serovar Choleraesuis strain
C500 has been deposited at GenBank under the accession number
CP007639. The version described in this paper is the first version.
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