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Salmonella is a widespread microorganism and a common causative agent of food-borne illnesses. Salmonella enterica subsp.
enterica serotype Oranienburg is highly prevalent in surface water from tropical ecosystems and is not commonly related to ill-
nesses. Here, we report the first genome sequence of Salmonella Oranienburg strain S-76, isolated from an aquatic environment.
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The global presence of Salmonella is made possible by its wide
host range capability and the numerous environmental set-

tings in which this bacterium is able to survive and multiply (1).
Among its possible settings, rivers (2, 3), lakes and seawater (4),
and soil and sediments (5) are considered the important ecologi-
cal niches (6) where Salmonella is able to survive over long time
periods (7, 8). Commonly, the diversity of serotypes associated
with human and nonhuman illnesses differs from those serotypes
that are isolated from or distributed in the environment; the latter
can exert selective pressure leading to the establishment of specific
serotypes based on genetic response, as well as possible changes or
modifications to the genetic content. According to the NCBI
(http://www.ncbi.nlm.nih.gov/nuccore/?term
�salmonella�genome), the most commonly reported Salmo-
nella genome sequences belong to reference strains or clinical
isolates of Salmonella enterica subsp. enterica serotypes Enter-
itidis, Typhi, and Typhimurium, and environmental isolates
are the least studied at the genomic level.

Several studies conducted by our team have described the prev-
alence and diversity of Salmonella enterica subsp. enterica serotype
Oranienburg in the environmental settings of Culiacán, Mexico.
However, to our knowledge, there are no studies targeting the
environmental bacterial genome sequence to determine, at the
genetic level, its adaptation and prevalence mechanisms. We re-
port a draft genome sequence of a Salmonella Oranienburg collec-
tion strain (S-76) from the food and environmental microbiology
laboratory at the Centro de Investigación en Alimentación y De-
sarrollo, Culiacán Station.

To our knowledge, this is the first report of genomic sequenc-
ing for a strain of Salmonella Oranienburg isolated from an
aquatic environment. The genome was sequenced by the CMO-
based sequencing technology, using the Ion Torrent Personal Ge-
nome Machine (PGM) and the Ion 316x chip. The next-
generation sequencing process resulted in ~35.8-fold coverage

(188 Mbp sequenced), with a mean read length of 92, and around
2,052,223 reads were assembled into 182 contigs (n � 61.5 kbp)
using the MIRA software 3.4.0.

The assembled genome sequence of S-76 was processed for
rapid annotation using the Rapid Annotations using Subsystems
Technology (RAST) server (9); the results show the chromosome
of Salmonella Oranienburg S-76 to be composed of 4,609,551 bp,
including 5,020 coding sequences (CDSs), 103 tRNAs, and an av-
erage G�C content of 52.2%. A brief analysis of the sequenced
genome reveals at least 816 genes related to carbohydrate metab-
olism, including 162 genes involved in central carbohydrate me-
tabolism, such as pyruvate metabolism, the tricarboxylic acid cy-
cle (TCA), the pentose phosphate pathway, the Entner-Doudoroff
pathway, and glycolysis. Additionally, S-76 contains 188 genes
involved in stress response, such as osmotic stress, desiccation,
oxidative stress, cold and heat shock, and periplasmic stress re-
sponse.

Another gene set of great importance is the content involving
DNA metabolism; this genome contains 186 genes involved in
functions such as DNA repair, DNA replication, recombination,
uptake, and competence, with the DNA repair genes being the
predominant gene set. Together, these genes may contribute to
the adaptation and prevalence of the organism in aquatic environ-
ments.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession no. AROZ00000000. The version described in
this paper is version AROZ01000000.

ACKNOWLEDGMENTS

This work was supported by the Consejo Nacional de Ciência y Tec-
nología (CONACyT) CB 2010 under grant no. 164601.

We thank Itzel Sifuentes for her assistance and technical support dur-
ing bacterial genome sequencing.

Genome AnnouncementsNovember/December 2013 Volume 1 Issue 6 e01017-13 genomea.asm.org 1

http://creativecommons.org/licenses/by/3.0/
http://www.ncbi.nlm.nih.gov/nuccore?term=AROZ00000000
http://genomea.asm.org


REFERENCES
1. Brenner FW, Villar RG, Angulo FJ, Tauxe R, Swaminathan B. 2000.

Salmonella nomenclature. J. Clin. Microbiol. 38:2465–2467.
2. Baudart J, Lemarchand K, Brisabois A, Lebaron P. 2000. Diversity of

Salmonella strains isolated from the aquatic environment as determined by
serotyping and amplification of the ribosomal DNA spacer regions. Appl.
Environ. Microbiol. 66:1544 –1552.

3. Haley BJ, Cole DJ, Lipp EK. 2009. Distribution, diversity, and seasonality
of waterborne Salmonellae in a rural watershed. Appl. Environ. Microbiol.
75:1248 –1255.

4. Bech TB, Johnsen K, Dalsgaard A, Laegdsmand M, Jacobsen OH, Jacon-
sen CS. 2010. Transport and distribution of Salmonella enterica serovar
Typhimurium in loamy and sandy soil monoliths with applied liquid ma-
nure. Appl. Environ. Microbiol. 76:710 –714.

5. García R, Baelum J, Fredslund L, Santorum P, Jacobsen CS. 2010.
Influence of temperature and predation on survival of Salmonella enterica

serovar Typhimurium and expression of invA in soil and manure-amended
soil. Appl. Environ. Microbiol. 76:5025–5031.

6. Jorgensen SE. 2009. Ecosystem ecology. Elsevier, Amsterdam, Nether-
lands.

7. Moore BC, Martinez E, Gay JM, Rice DH. 2003. Survival of Salmonella
enterica in freshwater and sediments and transmission by the aquatic midge
Chironomus tentans (Chironomidae: Diptera). Appl. Environ. Microbiol.
69:4556 – 4560.

8. Sugumar G, Mariappan S. 2003. Survival of Salmonella sp. in freshwater
and seawater microcosms under starvation. Asian Fish. Sci. 16:247–255.

9. Aziz RK, Bartels D, Best AA, DeJongh M, Disz T, Edwards RA, Formsma
K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson R, Osterman
AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T, Parrello B, Pusch
GD, Reich C, Stevens R, Vassieva O, Vonstein V, Wilke A, Zagnitko O.
2008. The RAST server: Rapid Annotations using Subsystems Technology.
BMC Genomics 9:75. doi:10.1186/1471-2164-9-75.

Medrano-Félix et al.

Genome Announcements2 genomea.asm.org November/December 2013 Volume 1 Issue 6 e01017-13

http://dx.doi.org/10.1186/1471-2164-9-75
http://genomea.asm.org

	Draft Genome Sequence of Salmonella enterica subsp. enterica Serotype Oranienburg Strain S-76, Isolated from an Aquatic Environment
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS
	REFERENCES


