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Complete Genome Sequences of Two Methicillin-Sensitive
Staphylococcus aureus Isolates Representing a Population Subset
Highly Prevalent in Human Colonization
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Here, we report the high-quality draft genome sequences of two methicillin-susceptible Staphylococcus aureus isolates, 08-02119
and 08-02300. Belonging to sequence type 582 (ST582) and ST7, both isolates are representatives of clonal lineages often associ-

ated with asymptomatic colonization of humans.
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ethicillin-susceptible Staphylococcus aureus (MSSA) strains

are common human colonizers. Up to 80% of humans carry
S. aureus, with approximately 20% being persistent carriers.
Asymptomatic carriage increases the risk of endogenous infec-
tion, especially in the hospital environment (1).

The MSSA population is highly diverse in comparison to the
population of hospital-associated methicillin-resistant S. aureus
(HA-MRSA). However, predominating lineages include sequence
type 7 (ST7) and clonal complex 15 (CC15) (2, 3). While ST7 is rarely
associated with disease, CC15 isolates frequently carry the phage-
encoded exfoliation gene efa, which causes the presentation of exfo-
liative dermatitis (4). Isolates 08-02119 and 08-02300 belong to CC15
(ST582, single-locus variant [SLV] of ST15) and ST7, respectively;
both were cultured from wound infections in 2008. Their genome
sequences will contribute to studies on the comparative genomics of
prevalent MSSA lineages and host interaction in human carriage.

Whole-genome sequences were generated by GATC Biotech
(Konstanz, Germany) using a PacBio RS I sequencer (Pacific Bio-
sciences, USA). De novo assembly utilizing HGAP3 (Pacific Bio-
sciences) yielded one contig each, with 282- and 322-fold cover-
age. To confirm PacBio results, Illumina sequencing was
performed on a MiSeq using the 2 X 300-cycle version 3 Kkit, as
recommended by the manufacturer (Illumina, San Diego, CA,
USA). Illumina reads were mapped to the PacBio contigs by the
use of Geneious version 8.1.7 (Biomatters Ltd., Auckland, New
Zealand). Ring closures were verified by PCR. The genome se-
quences of S. aureus 08-02119 and 08-02300 are 2,796,894 bp and
2,742,807 bp in length, respectively. According to the NCBI Pro-
karyotic Genome Annotation Pipeline (5) 2,829 genes and 2,747
coding sequences were predicted for S. aureus 08-02119, while
S. aureus 08-02300 contains 2,756 genes and 2,674 coding se-
quences. Both isolates exhibit 19 rRNAs, 59 tRNAs, and a G+C
content of 32.9%. The genome sequences were subjected to the
VirulenceFinder and ResFinder tools provided by the Center for
Genomic Epidemiology (CGE) (6, 7). In 08-02119, the penicillin
resistance gene blaZ was detected and confirmed by PCR. S. aureus
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08-02300 does not harbor any resistance genes. The genotypic
results were concordant with the results of susceptibility testing.

VirulenceFinder detected aur, spIA, spIB, splE, scn, lukD, IukE,
hib, hlgA, higB, and higC in both genomes. Further, the exfoliative
toxin A gene (eta) was located within an intact prophage
(NC_028859) in isolate 08-02119. Isolate 08-02300 harbors sak,
sea, and sep. sea, scn, and sak are prophage encoded (NC_008617).

PacBio sequencing did not indicate the presence of plasmids,
which was verified by resolving S1 nuclease-treated genomic DNA
via pulsed-field gel electrophoresis (data not shown). The PHAge
Search Tool (PHAST [8]) was applied for the identification and
annotation of prophage sequences. In isolate 08-02119, two of
three prophage regions were intact (positions 578749 to 657660
[NC_009762] and 1314536 to 1360560 [NC_028859]; incom-
plete, positions 1929685 to 1938122 [NC_021323]); in isolate 08-
02300, four prophage regions were identified, of which one was
intact (positions 2108983 to 2157602 [NC_008617]; incomplete,
positions 407256 to 415795 [NC_021323], 1409855 to 1419493
[NC_019914], and 1957745 to 1788804 [NC_023500]).

Nucleotide sequence accession numbers. The genome se-
quences of S. aureus 08-02119 and 08-02300 have been deposited
in GenBank under the accession numbers CP015645 and
CP015646, respectively.

ACKNOWLEDGMENTS

We thank Mike Henkel, Edith Baier, Franziska Erdmann, Birgit Pase-
mann, and Petra Vilbrandt for excellent technical assistance. We are grate-
ful to multiple colleagues who provided their S. aureus strains to the Na-
tional Reference Centre.

FUNDING INFORMATION
This work, including the efforts of Robert Erich Weber, Franziska
Layer, Stephan Fuchs, Jennifer Karin Bender, Stefan Fiedler, and

Guido Werner, was funded by Bundesministerium fiir Gesundheit
(BMG).

This research received no specific grant from any funding agency in the
public, commercial, or not-for-profit sectors.

genomea.asm.org 1


http://crossmark.crossref.org/dialog/?doi=10.1128/genomeA.00716-16&domain=pdf&date_stamp=2016-7-28
http://genomea.asm.org
http://genomea.asm.org/

Weber et al.

REFERENCES

1.

2 genomea.asm.org

von Eiff C, Becker K, Machka K, Stammer H, Peters G. 2001. Nasal
carriage as a source of Staphylococcus aureus bacteremia. Study group. N
Engl ] Med 344:11-16.

. Strommenger B, Braulke C, Heuck D, Schmidt C, Pasemann B, Niibel U,

Witte W. 2008. spa typing of Staphylococcus aureus as a frontline tool in
epidemiological typing. J Clin Microbiol 46:574-581. http://dx.doi.org/
10.1128/JCM.01599-07.

. Grundmann H, Schouls LM, Aanensen DM, Pluister GN, Tami A,

Chlebowicz M, Glasner C, Sabat AJ, Weist K, Heuer O, Friedrich AW,
ESCMID Study Group on Molecular Epidemiological Markers, Euro-
pean Staphylococcal Reference Laboratory Working Group. 2014. The
dynamic changes of dominant clones of Staphylococcus aureus causing
bloodstream infections in the European region: results of a second struc-
tured survey. Euro Surveill 19:pii=20987. http://www.eurosurveillance.org
/ViewArticle.aspx?Articleld=20987.

. RaziCkova V, PanttiCek R, Petras P, Machova I, Kostylkové K, Doskar J.

2012. Major clonal lineages in impetigo Staphylococcus aureus strains iso-

Genome Announcements

lated in Czech and Slovak maternity hospitals. Int ] Med Microbiol 302:
237-241. http://dx.doi.org/10.1016/j.ijmm.2012.04.001.

. Angiuoli SV, Gussman A, Klimke W, Cochrane G, Field D, Garrity G,

Kodira CD, Kyrpides N, Madupu R, Markowitz V, Tatusova T, Thom-
son N, White O. 2008. Toward an online repository of Standard Operating
Procedures (SOPs) for (meta)genomic annotation. Omics 12:137-141.
http://dx.doi.org/10.1089/0mi.2008.0017.

. Joensen KG, Scheutz F, Lund O, Hasman H, Kaas RS, Nielsen EM,

Aarestrup FM. 2014. Real-time whole-genome sequencing for routine
typing, surveillance, and outbreak detection of verotoxigenic Esche-
richia coli. J Clin Microbiol 52:1501-1510. http://dx.doi.org/10.1128/
JCM.03617-13.

. Zankari E, Hasman H, Cosentino S, Vestergaard M, Rasmussen S, Lund

O, Aarestrup FM, Larsen MV. 2012. Identification of acquired antimicro-
bial resistance genes. ] Antimicrob Chemother 67:2640-2644. http://
dx.doi.org/10.1093/jac/dks261.

. Zhou Y, Liang Y, Lynch KH, Dennis JJ, Wishart DS. 2011. PHAST: a fast

phage search tool. Nucleic Acids Res 39:W347-W352. http://dx.doi.org/
10.1093/nar/gkr485.

July/August 2016 Volume 4 Issue 4 e00716-16


http://genomea.asm.org
http://genomea.asm.org/

	Complete Genome Sequences of Two Methicillin-Sensitive Staphylococcus aureus Isolates Representing a Population Subset Highly Prevalent in Human Colonization
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS

	REFERENCES

