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Genome Sequence of Staphylococcus equorum subsp. equorum Mu2,
Isolated from a French Smear-Ripened Cheese
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Staphylococcus equorum subsp. equorum is a member of the coagulase-negative staphylococcus group and is frequently

isolated from fermented food products and from food-processing environments. It contributes to the formation of aroma
compounds during the ripening of fermented foods, especially cheeses and sausages. Here, we report the draft genome se-
quence of Staphylococcus equorum subsp. equorum Mu2 to provide insights into its physiology and compare it with other

Staphylococcus species.

NI embers of the Staphylococcus genus are ubiquitously distrib-
uted in nature. They are found on the skin and mucous
membranes of warm-blooded animals, including humans, and
are also isolated from a wide range of foodstuffs and environmen-
tal sources (10). Coagulase-negative staphylococci (CNS) consti-
tute one of the main groups responsible for the flavor intensity of
cheeses and fermented sausages (1, 2, 3, 4,7, 9).

Studies have shown that two subspecies of Staphylococcus equo-
rum are the dominant species among staphylococcal isolates from
fermented sausages found in food-processing environments (6,
12, 13) and on the surface of cheeses, and they can be used as an
ingredient in starter cultures for smear-ripened and semihard
cheeses (2, 17).

Historically, no reported incidents of staphylococcal food poi-
soning, including those caused by milk products, have been attrib-
uted to CNS. However, this view is changing and there is increas-
ing evidence that some CNS may be pathogenic for humans
through enterotoxin production or may cause nosocomial infec-
tions (16). Since the prevalence and pathogenic potential of CNS
have notbeen specifically studied, it is necessary to assess the safety
status of these organisms in order to use them as components of
starter cultures for fermented foods.

The genome sequence of Staphylococcus equorum subsp. equo-
rum Muz2, isolated from a smear-ripened cheese, was determined
by Roche GS-FLX Titanium series chemistry with a long paired-
end library protocol. Genomic libraries containing 8-kb inserts
were constructed, and 692,501 reads were assembled with New-
bler, which generated eight scaffolds (30 contigs) greater than 500
bp with a coverage of 47-fold. Genome annotation was performed
by AGMIAL (5), an integrated bacterial genome annotation sys-
tem. Prediction of coding sequences used SHOW, the self-training
gene detection software based on hidden Markov models (http:
/Igenome.jouy.inra.fr/ssb/SHOW/). tRNA and rRNA were de-
tected using tRNAscan-SE (14) and RNAmmer (11) software, re-
spectively. Web-based software and databases were used to
manually curate predicted genes after comparing data to those in
public databases (COGs [18], conserved domain database [15],
and InterPro [8]). The draft genome is 2,927,171 bp in length,
with a G+C content of 32.8%, and includes 2,781 predicted cod-
ing sequences and 129 pseudogenes. Biological functions could be
defined for 1,823 (65.6%) of the predicted proteins.
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Comparative genomic analyses with strains belonging to other
Staphylococcus species revealed that the S. equorum subsp. equo-
rum Mu2 genome shares some similarities with the S. saprophyti-
cus genome: it does not encode any of the virulence factors found
in S. aureus. Interestingly, unlike most staphylococci, S. sapro-
phyticus, S. intermedius, and S. equorum subsp. equorum Mu2 do
not possess a lactose-specific phosphotransferase system (PTS) or
aphospho-3-galactosidase. They do not have the genetic potential
to degrade galactose by the tagatose-6-phosphate pathway, but the
genes encoding the enzymes of the Leloir pathway are present.

A detailed analysis of this genome and comparative genome
analyses with other Staphylococcus species will help to identify the
specific features of this technological food-grade strain.

Nucleotide sequence accession numbers. The genome se-
quence and annotation of Staphylococcus equorum subsp. equo-
rum Mu2 have been deposited in the EMBL database under the
accession numbers CAJL01000001 to CAJL01000030.
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