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Intramammary infections in dairy cattle are frequently caused by staphylococci, resulting in mastitis and associated economic
losses. A draft genome sequence was determined for Staphylococcus equorum UMC-CNS-924, isolated from the milk of a Hol-
stein cow, to better understand the genetic basis of its pathogenesis and adaptation to the bovine mammary gland.
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Historically, staphylococcal species other than Staphylococcus
aureus have been considered to be relatively minor causes of

bovine mastitis, but recent studies have recognized the increasing
role of additional taxa (1, 2). Relatively little is known about the
pathogenomics of Staphylococcus equorum. Accordingly, a draft
genome sequence of S. equorum was determined to allow for com-
parative analyses of host adaptation and genome evolution within
this well-studied genus of the Firmicutes.

Strain UMC-CNS-924 was isolated in March 2006 from the
milk of a Holstein cow at the University of Missouri Foremost
Dairy Center (under IACUC approval). This organism was recov-
ered in pure culture at a titer of �1,000 CFU/ml of milk from a
single mammary quarter. This isolate was selected for further
study, as it was associated with only a mild inflammatory response
in the infected gland, possibly suggesting host adaptation (somatic
cell count, 11,000 cells/ml; reference range, �200,000 cells/ml).

Genomic DNA from S. equorum UMC-CNS-924 was se-
quenced by 454 Titanium sequencing of fragment libraries at the
Genome Institute of Washington University, St. Louis, MO. A
total of 316,668 sequence reads were assembled de novo using
Newbler software (Roche), resulting in a draft genome of
2,700,865 bp, with 46� coverage depth, contained within 39 con-
tigs. The contig N50 is 197.7 kb and the largest contig is approxi-
mately 375 kb. The G�C content is 32.9%. Annotation of the
contigs was performed by using the PGAAP pipeline at the Na-
tional Center for Biotechnology Information, resulting in the de-
lineation of 2,605 open reading frames (ORFs) and 57 tRNAs. Five
rRNA-encoding operons are predicted to be present based on
BLASTn analysis of the contig termini.

The initial comparative analysis to the publicly available ge-
nome sequences of S. equorum strain Mu2 (3) and the closely
related strain Staphylococcus sp. OJ82 (4) demonstrated very high
degrees of synteny within corresponding contigs but multiple in-
sertions of additional integrative elements in the genomes in
strains Mu2 and OJ82. This strain-variable incursion accounted
for much of the ~200-kb difference in the genome size between

strain UMC-CNS-924 and both strains Mu2 and OJ82. No clus-
tered regularly interspaced short palindromic repeat (CRISPR)
units were identified in any of the three strains.

An analysis of the potential mobile genetic elements in strain
UMC-CNS-924 revealed four contigs that represented multicopy
plasmid replicons (subsequently confirmed to be in circular con-
figuration by inverse PCR). The smallest plasmid (2.3 kb) was
identical to the lincomycin resistance-conferring plasmid pLNU1,
originally identified in a Staphylococcus chromogenes isolate from a
subclinical bovine mastitis case in Germany (5). One plasmid,
designated pSEQU3 (4.8 kb), harbors a tetracycline resistance de-
terminant and has only two differences from a putative replicon in
the contig set of Staphylococcus vitulinus F1028 (6). Resistance
determinants were not identified on plasmids pSEQU1 (15.6 kb)
or pSEQU2 (8.8 kb).

The availability of this data set affords comparative genomic
approaches to identify features shared by, and potentially trans-
ferred between, staphylococci that cause bovine mastitis, and it
allows for a comparison of possible differences in niche coloniza-
tion and inflammatory sequelae.

Nucleotide sequence accession numbers. This whole-genome
shotgun project has been deposited at DDBJ/EMBL/GenBank un-
der the accession no. AVBD00000000. The version described in
this paper is version AVBD01000000.
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