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Three strains of Salmonella enterica serovar Infantis isolated from healthy broiler chickens from 2012 to 2013 have been se-
quenced. Comparison of these and previously published S. Infantis genome sequences of broiler origin in 1996 and 2004 will
provide new insight into the genome evolution and recent spread of S. Infantis in poultry.
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Salmonella enterica serovar Infantis is the most commonly re-
ported serovar in broilers in Europe also representing the

fourth most widespread serovar isolated from human cases (1).
Here, we present the genome sequences of three recent strains of
the prevalent Hungarian clone B of S. Infantis isolated from broil-
ers in 2012 and 2013 that represent new antibiotic resistance and
plasmid profiles compared to the strains reported earlier (2–4).

From total DNA of strains SI3337/12, SI757/13, and SI786/13,
600 to 630 bp fragment libraries were prepared by UD GenoMED
(Debrecen, Hungary) and 2 � 300 bp Illumina paired-end ge-
nome sequencing was performed by the University of Szeged, De-
partment of Biochemistry and Molecular Biology (Szeged, Hun-
gary) as a custom service using Illumina MiSeq platform. The read
counts were 1.6 million for SI3337/12, 4.5 million for SI757/13
and 2.9 million for SI786/13 and the estimated coverage of the
genomes was 95�, 287�, and 178�, respectively.

The reads were de novo assembled using A5-miseq (5) and the
genome sequences were annotated using the RAST annotation
server (6). The lengths of chromosomal contigs of strains SI3337/
12, SI757/13, and SI786/13 were determined as 4,652,703,
4,656,322, and 4,656,981 bp, respectively. We set the taxon to
Salmonella enterica, the genetic code to 11 (Archaea, bacteria) and
obtained 4,670, 4,682, and 4,674 annotated genes; 221, 223, and
220 tRNA genes; 51, 52, and 54 rRNA genes; and 52.4%, 51.2%,
and 51.5% G�C content for SI3337/12, SI757/13, and SI786/13,
respectively.

Pairwise comparison (7) of the chromosomal nucleotide se-
quences revealed striking similarity (99.99%) of the three strains. The
genomes of SI3337/12, SI757/13, and SI786/13 strains showed
99.98%, 99.91%, and 99.99% similarity to the previously sequenced
strains SI69/94 (GenBank accession no. NZ_JRXB00000000), 1326/
1328 (GenBank accession no. LN649235), and SI54/04 (GenBank
accession no. NZ_JRXC00000000) (4).

The draft sequences of all three strains contain some scaffolds
that cannot be aligned to the genome of the earliest Hungarian

isolate SI69/94, where the full draft sequence was determined. Ad-
ditionally, the genome analysis confirmed the presence of large
plasmids in all three S. Infantis strains as follows: ca. 277 kbp and
a 45 kbp plasmid in SI3337/12, a 277 kbp plasmid in SI757/13, and
a 210 kbp plasmid in SI786/13.

Evaluation of genomic data of these and previously sequenced
S. Infantis strains of poultry and human origin reveals evolution-
ary events that might contribute to faster spread of these S. Infan-
tis clones in poultry (2–4) and in humans (8), but also indicates
different clonality of the S. Infantis strains isolated from exotic
animals of unrelated geographic areas (9).

Accession number(s). The draft genome sequences of SI3337/
12, SI757/13, and SI786/13 have been deposited in the NCBI
GenBank database under the accession numbers MIJS00000000,
MIJT00000000, and MIJR00000000, respectively.

ACKNOWLEDGMENTS

This work was supported by the Hungarian Research Fund OTKA
K101546 to B.N. A.S. is a holder of the János Bolyai Stipend of the Hun-
garian Academy of Sciences.

The strains SI3337/12, SI757/13, and SI786/13 have been kindly pro-
vided by Erzsébet Adrián.

REFERENCES
1. European Food Safety Authority. 2015. The European Union summary

report on trends and sources of zoonoses, zoonotic agents and food-borne
outbreaks in 2014. EFSA J 13:4329. http://dx.doi.org/10.2903/
j.efsa.2015.4329.

2. Nógrády N, Tóth A, Kostyák A, Pászti J, Nagy B. 2007. Emergence of
multidrug-resistant clones of Salmonella infantis in broiler chickens and
humans in Hungary. J Antimicrob Chemother 60:645– 648. http://
dx.doi.org/10.1093/jac/dkm249.

3. Nógrády N, Király M, Davies R, Nagy B. 2012. Multidrug resistant clones
of Salmonella infantis of broiler origin in Europe. Int J Food Microbiol
157:108 –112. http://dx.doi.org/10.1016/j.ijfoodmicro.2012.04.007.

4. Olasz F, Nagy T, Szabó M, Kiss J, Szmolka A, Barta E, van Tonder A,
Thomson N, Barrow P, Nagy B. 2015. Genome sequences of three Salmo-
nella enterica subsp. enterica serovar Infantis strains from healthy broiler

crossmark

Genome AnnouncementsNovember/December 2016 Volume 4 Issue 6 e01400-16 genomea.asm.org 1

http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.01400-16&domain=pdf&date_stamp=2016-12-15
http://genomea.asm.org


chicks in Hungary and in the United Kingdom. Genome Announc 3(1):
e01468-14. http://dx.doi.org/10.1128/genomeA.01468-14.

5. Coil D, Jospin G, Darling AE. 2015. A5-miseq: an updated pipeline to
assemble microbial genomes from Illumina MiSeq data. Bioinformatics
31:587–589. http://dx.doi.org/10.1093/bioinformatics/btu661.

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

7. Goris J, Konstantinidis KT, Klappenbach JA, Coenye T, Vandamme P,
Tiedje JM. 2007. DNA-DNA hybridization and their relationship between

to whole-genome sequene similarities. Int J Syst Evol Microbiol 57:81–91.
http://dx.doi.org/10.1099/ijs.0.64483-0.

8. Aviv G, Tsyba K, Steck N, Salmon-Divon M, Cornelius A, Rahav G,
Grassl GA, Gal-Mor O. 2014. A unique megaplasmid contributes to stress
tolerance and pathogenicity of an emergent Salmonella enterica serovar
Infantis strain. Environ Microbiol 16:977–994. http://dx.doi.org/10.1111/
1462-2920.12351.

9. Paixão TA, Coura FM, Malta MC, Tinoco HP, Pessanha AT, Pereira FL,
Leal CA, Heinemann MB, Figueiredo HC, Santos RL. 2016. Draft genome
sequences of two Salmonella enterica serotype Infantis strains isolated from
a captive western lowland gorilla (Gorilla gorilla gorilla) and a cohabitant
black and white tegu (Tupinambis merianae) in Brazil. Genome Announc
4(1):e01590-15. http://dx.doi.org/10.1128/genomeA.01590-15.

Wilk et al.

Genome Announcements2 genomea.asm.org November/December 2016 Volume 4 Issue 6 e01400-16

http://genomea.asm.org

	Genome Sequences of Multidrug-Resistant Salmonella enterica subsp. enterica Serovar Infantis Strains from Broiler Chicks in Hungary
	Accession number(s). 
	ACKNOWLEDGMENTS

	REFERENCES

