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We report here the first complete genome sequence of Staphylococcus xylosus strain HKUOPL8, isolated from giant panda feces.
The whole genome sequence of this strain will provide an important framework for investigating the genes responsible for po-
tential opportunistic infections with this species, as well as its survival in various environments.
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Staphylococcus xylosus is a ubiquitous Gram-positive bacterium
that was initially isolated from human skin (1) and forms part

of the commensal skin flora on humans and mammals (2). It has
traditionally been regarded as an apathogenic member of the
coagulase-negative staphylococci and is versatile for many appli-
cations including fermentation of meat and dairy products (3, 4).
However, some virulent strains may participate in opportunistic
infections in humans and mammals (5, 6). We report here the
complete genome of S. xylosus strain HKUOPL8, isolated in 2012
from fresh fecal matter from a healthy giant panda (Ailuropoda
melanoleuca).

Whole-genome sequencing of strain HKUOPL8 was per-
formed with 454 pyrosequencing technology (7). De novo shotgun
and 8-kb paired-end libraries were constructed and sequenced
with the 454 GS Junior platform (454 Life Sciences, Branford,
CT). A total of 69,853,635 bp in 151,536 reads from the shotgun
library and 128,836,151 bp in 358,654 reads from the 8-kb paired-
end library were assembled with the 454 Newbler software (454
Life Sciences, Branford, CT), yielding a total of 140 contigs with an
N50 value of 76,932 bases. Gaps between contigs were filled by
Sanger sequencing of PCR products using an ABI 3130XL capil-
lary sequencer; subsequent assembly was performed with SeqMan
software (DNASTAR). The open reading frames and rRNA and
tRNA genes were annotated by the NCBI Prokaryotic Genome
Automatic Annotation Pipeline (PGAAP) (8). Functional classi-
fication was performed by aligning predicted proteins to the clus-
ters of orthologous groups (COGs) database (9). All predicted
genes were compared to a non-redundant protein database in
NCBI using BLASTx (10), with E values of 1�10�5 and filtering of
20% match identity and 90% alignment length. Metabolic path-
ways were analyzed by a bi-directional best-hit method on the
KEGG web server (11).

The complete genome of S. xylosus strain HKUOPL8 contains
one circular chromosome of 2,836,901 bp with a G�C content of
32.8%, which is similar to other staphylococci (12), and one cir-
cular plasmid of 30,062 bp in size. Chromosome sequence anno-

tation revealed 2,538 coding sequences (CDSs), of which 50%
were connected to the COGs. A total of 66 RNA genes, including
13 rRNA and 53 tRNA genes, were found on the chromosome.
Approximately 88.8% of the CDSs were assigned a KEGG ortholo-
gous number and were involved in 161 predicted metabolic path-
ways. Gene clusters such as ureABCEFGD (the urease gene
operon) and SCCcap1 (staphylococcal cassette chromosome type
1 capsule genes) were identified, along with virulence genes
including EF0577 and mtsABC, both associated with iron and
manganese transport (ABC transporters). These elements may
increase virulence and enable strain HKUOPL8 to cause op-
portunistic infections in mammals when the host immune sys-
tem is below par. Also, mucoid production from type 1 capsu-
lar genes may render strain HKUOPL8 more robust to survive
in harsh environments by resisting phagocytosis (13).

Nucleotide sequence accession numbers. The complete ge-
nome sequence of S. xylosus strain HKUOPL8 has been deposited
in GenBank under the accession no. CP007208 for the chromo-
some and CP007209 for the plasmid. The version described in this
paper is the first version.

ACKNOWLEDGMENTS

We thank Raymond Kin-Hi Hui for his support with the 454 pyrose-
quencing machine.

This work was partially supported by the Initiative on Clean Energy &
Environment, the University of Hong Kong.

REFERENCES
1. Schleifer KH, Kloos WE. 1975. Isolation and characterization of staphy-

lococci from human skin. I. Amended descriptions of Staphylococcus
epidermidis and Staphylococcus saprophyticus and descriptions of three
new species: Staphylococcus cohnii, Staphylococcus haemolyticus, and
Staphylococcus xylosus. Int. J. Syst. Bacteriol. 25:50 – 61. http://
dx.doi.org/10.1099/00207713-25-1-50.

2. Nagase N, Sasaki A, Yamashita K, Shimizu A, Wakita Y, Kitai S,
Kawano J. 2002. Isolation and species distribution of staphylococci from
animal and human skin. J. Vet. Med. Sci. 64:245–250.

3. Fiorentini AM, Sawitzki MC, Bertol TM, Sant’Anna ES. 2009. Viability

Genome AnnouncementsJuly/August 2014 Volume 2 Issue 4 e00653-14 genomea.asm.org 1

http://genomea.asm.org


of Staphylococcus xylosus isolated from artisanal sausages for application as
starter cultures in meat products. Braz. J. Microbiol. 40:129 –133. http://
dx.doi.org/10.1590/S1517-83822009000100022.

4. Talon R, Leroy-Sétrin S, Fadda S. 2002. Bacterial starters involved in the
quality of fermented meat products, p 175–191. In Toldra F (ed), Hand-
book of research advances in quality of meat and meat products. Research
Signpost, Kerala, India.

5. Tselenis-Kotsowilis AD, Koliomichalis MP, Papavassiliou JT. 1982.
Acute pyelonephritis caused by Staphylococcus xylosus. J. Clin. Micro-
biol. 16:593–594.

6. Bochniarz M, Wawron W, Szczubiał M. 2013. Coagulase-negative staph-
ylococci (CNS) as an aetiological factor of mastitis in cows. Pol. J. Vet. Sci.
16:487– 492. http://dx.doi.org/10.2478/pjvs-2013-0068.

7. Margulies M, Egholm M, Altman WE, Attiya S, Bader JS, Bemben LA,
Berka J, Braverman MS, Chen YJ, Chen Z, Dewell SB, Du L, Fierro JM,
Gomes XV, Godwin BC, He W, Helgesen S, Ho CH, Irzyk GP, Jando
SC, Alenquer ML, Jarvie TP, Jirage KB, Kim JB, Knight JR, Lanza JR,
Leamon JH, Lefkowitz SM, Lei M, Li J, Lohman KL, Lu H, Makhijani
VB, McDade KE, McKenna MP, Myers EW, Nickerson E, Nobile JR,
Plant R, Puc BP, Ronan MT, Roth GT, Sarkis GJ, Simons JF, Simpson
JW, Srinivasan M, Tartaro KR, Tomasz A, Vogt KA, Volkmer GA,
Wang SH, Wang Y, Weiner MP, Yu P, Begley RF, Rothberg JM. 2005.
Genome sequencing in microfabricated high-density picolitre reactors.
Nature 437:376 –380. http://dx.doi.org/10.1038/nature03959.

8. 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/omi.2008.0017.

9. Tatusov RL, Fedorova ND, Jackson JD, Jacobs AR, Kiryutin B, Koonin
EV, Krylov DM, Mazumder R, Mekhedov SL, Nikolskaya AN, Rao BS,
Smirnov S, Sverdlov AV, Vasudevan S, Wolf YI, Yin JJ, Natale DA.
2003. The COG database: an updated version includes eukaryotes. BMC
Bioinformatics 4:41. http://dx.doi.org/10.1186/1471-2105-4-41.

10. Altschul SF, Madden TL, Schäffer AA, Zhang J, Zhang Z, Miller W,
Lipman DJ. 1997. Gapped BLAST and PSI-BLAST: a new generation of
protein database search programs. Nucleic Acids Res. 25:3389 –3402.
http://dx.doi.org/10.1093/nar/25.17.3389.

11. Moriya Y, Itoh M, Okuda S, Yoshizawa AC, Kanehisa M. 2007. KAAS:
an automatic genome annotation and pathway reconstruction server. Nu-
cleic Acids Res. 35:W182–W185. http://dx.doi.org/10.1093/nar/gkm321.

12. Ben Zakour NL, Guinane CM, Fitzgerald JR. 2008. Pathogenomics of the
staphylococci: insights into niche adaptation and the emergence of new
virulent strains. FEMS Microbiol. Lett. 289:1–12. http://dx.doi.org/
10.1111/j.1574-6968.2008.01384.x.

13. O’Riordan K, Lee JC. 2004. Staphylococcus aureus capsular polysaccha-
rides. Clin. Microbiol. Rev. 17:218 –234. http://dx.doi.org/10.1128/
CMR.17.1.218-234.2004.

Ma et al.

Genome Announcements2 genomea.asm.org July/August 2014 Volume 2 Issue 4 e00653-14

http://genomea.asm.org

	Complete Genome Sequence of Staphylococcus xylosus HKUOPL8, a Potential Opportunistic Pathogen of Mammals
	Nucleotide sequence accession numbers. 
	ACKNOWLEDGMENTS
	REFERENCES


