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Here, we report a 4.90 Mbp draft genome sequence of Salmonella enterica subsp. enterica serovar Putten strain CRJJGF_00159
isolated from food animal in 2004.
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Salmonella is one of the major zoonotic food-borne pathogens
representing an important public health concern worldwide.

This microbe causes several clinical manifestations and is respon-
sible for many outbreaks of human salmonellosis (1, 2). About,
14.4% of 12,350 reported human infections from 1999 to 2003
were caused by Salmonella serotypes that also occurred in feed in
Denmark (3). A high prevalence of S. Putten have been recorded
from swine farms in Canada (4) and, animal feed material in Swe-
den (5).

Standard microbiology techniques were applied to isolate S.
Putten strain CRJJGF_00159 from a food animal. The isolate was
serotyped using SMART typing (6), and sequencing reads were
used to determine antigenic formula to predict the Serotype using
SeqSero (7), which predicted the antigenic formula of 13:d:1,w,
designated Putten. Susceptibility testing for the strain was per-
formed using broth microdilution plates for the Sensititre
semi-automated antimicrobial susceptibility system (TREK
Diagnostic Systems, Inc., Westlake, OH). Results were inter-
preted according to Clinical and Laboratory Standards Insti-
tute (CLSI) guidelines (8).

The genomic DNA was isolated from the overnight culture
using the GenElute bacterial genomic DNA kit (Sigma-Aldrich, St.
Louis, MO) and the DNA libraries were constructed using
Nextera-XT DNA preparation kit and paired-end sequencing was
performed on the Illumina HiSeq2500 (Illumina Inc., San Diego,
CA) using a 500-cycle MiSeq reagent kit. A total of 4,468,030 reads
were generated. Reads were de novo assembled using Velvet (9)
which assembled them into 176 contigs �200 bp. The combined
length of contigs is 4.90 Mbp with a G�C content of 51.82% and
N50 value of 81.8 kbp. The contigs were ordered with Mauve (10)
using the Salmonella LT2 genome as reference and coding se-
quences were predicted with prodigal (11). A total of 4,562 coding
sequences (�50 amino acids) were predicted within the genome.
Signal peptide, clustered regularly interspaced short palindromic
repeat (CRISPR) elements and resistance genes were predicted
using signalp (12), CRISPR (13), and ARG-ANNOT (14), respec-
tively. We identified signal peptides in 461 genes, and two CRISPR

loci in the contigs. We identified one cryptic aac6-Iy and three
active antibiotic resistance genes encoding resistance to gentami-
cin (aac[3]-Iva), tetracycline (tetB), and sulfisoxazole (sulI) anti-
biotics, which was validated through susceptibility testing. We
have also identified a hygromycin resistance gene (aph[4]-Ia),
which was not confirmed phenotypically. The information gener-
ated from the analysis of the genomes have helped predict pheno-
typic resistance and future comparative analyses will improve our
understanding of genome evolution and multidrug resistance in
Salmonella.

Accession number(s). The genome sequence of Salmonella en-
terica subsp. enterica serovar Putten strain CRJJGF_00159 has
been deposited in the GenBank database (NCBI) under the acces-
sion number JQYK00000000. This paper describes the first ver-
sion of the genome, JQYK00000000.1.
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4. Wilkins W, Rajić A, Waldner C, McFall M, Chow E, Muckle A,
Rosengren L. 2010. Distribution of salmonella serovars in breeding, nurs-
ery, and grow-to-finish pigs, and risk factors for shedding in ten farrow-
to-finish swine farms in Alberta and Saskatchewan. Can J Vet Res 74:
81–90.

5. Koyuncu S, Andersson MG, Löfström C, Skandamis PN, Gounadaki A,
Zentek J, Häggblom P. 2013. Organic acids for control of salmonella in
different feed materials. BMC Vet Res 9:81. http://dx.doi.org/10.1186/
1746-6148-9-81.

6. Leader BT, Frye JG, Hu J, Fedorka-Cray PJ, Boyle DS. 2009. High-
throughput molecular determination of Salmonella enterica serovars by

use of multiplex PCR and capillary electrophoresis analysis. J Clin Micro-
biol 47:1290 –1299. http://dx.doi.org/10.1128/JCM.02095-08.

7. Zhang S, Yin Y, Jones MB, Zhang Z, Deatherage Kaiser BL, Dinsmore
BA, Fitzgerald C, Fields PI, Deng X. 2015. Salmonella serotype determi-
nation utilizing high-throughput genome sequencing data. J Clin Micro-
biol 53:1685–1692. http://dx.doi.org/10.1128/JCM.00323-15.

8. Clinical and Laboratory Standards Institute. 2015. Performance stan-
dards for antimicrobial susceptibility testing: 25th informational sup-
plement (m100-S25). Clinical and Laboratory Standards Institute,
Wayne, PA.

9. Zerbino DR, Birney E. 2008. Velvet: algorithms for de novo short read
assembly using de Bruijn graphs. Genome Res 18:821– 829. http://
dx.doi.org/10.1101/gr.074492.107.

10. Rissman AI, Mau B, Biehl BS, Darling AE, Glasner JD, Perna NT. 2009.
Reordering contigs of draft genomes using the mauve aligner. Bioinfor-
matics 25:2071–2073. http://dx.doi.org/10.1093/bioinformatics/btp356.

11. Hyatt D, Chen GL, Locascio PF, Land ML, Larimer FW, Hauser LJ.
2010. Prodigal: prokaryotic gene recognition and translation initiation site
identification. BMC Bioinformatics 11:119. http://dx.doi.org/10.1186/
1471-2105-11-119.

12. Petersen TN, Brunak S, von Heijne G, Nielsen H. 2011. SignalP 4.0:
discriminating signal peptides from transmembrane regions. Nat Meth-
ods 8:785–786. http://dx.doi.org/10.1038/nmeth.1701.

13. Makarova KS, Haft DH, Barrangou R, Brouns SJ, Charpentier E,
Horvath P, Moineau S, Mojica FJ, Wolf YI, Yakunin AF, van der Oost
J, Koonin EV. 2011. Evolution and classification of the CRISPR-Cas sys-
tems. Nat Rev Microbiol 9:467– 477. http://dx.doi.org/10.1038/
nrmicro2577.

14. Gupta SK, Padmanabhan BR, Diene SM, Lopez-Rojas R, Kempf M, Lan-
draud L, Rolain JM. 2014. Arg-Annot, a new bioinformatic tool to discover
antibiotic resistance genes in bacterial genomes. Antimicrob Agents Che-
mother 58:212–220. http://dx.doi.org/10.1128/AAC.01310-13.

Gupta et al.

Genome Announcements2 genomea.asm.org September/October 2016 Volume 4 Issue 5 e00895-16

http://genomea.asm.org

	Draft Genome Sequence of Salmonella enterica subsp. enterica Serovar Putten Strain CRJJGF_00159 (Phylum Gammaproteobacteria)
	Accession number(s). 
	ACKNOWLEDGMENTS

	REFERENCES

