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Original Project Description:
Staphylococcal bacteria are responsible for most canine skin infections as well as other
important diseases. Until recently antibiotic therapy was very effective for the treatment of
these conditions. However, antibiotic resistance is increasing rapidly and we envision running
out of useful antibiotic options. Alternatives to antibiotics may include vaccines or bacterial
factors naturally produced by staphylococci that inhibit competing strains. The key to
developing these strategies is discovering the genes responsible for antibiotic resistance,
bacterial growth inhibitors, and targets for vaccines. The first step in our project is the
collection of staphylococci causing skin infections from dogs in designated regions throughout
the United States. Unique strains of antibiotic resistant bacteria will be identified and their
genes of interest characterized for use in the development of the next generation of therapies
for the treatment of canine infections

Grant Objectives:
Objective 1: Identify prevailing clonal populations of methicillin-resistant S.pseudintermedius
infecting dogs in North America.
Objective 2: Identify unique S.pseudintermedius antibiotic resistance, virulence, antigen and
quorum sensing genes.
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Report to Grant Sponsor from Investigator:
The emergence of methicillin-resistant staphylococci has made the treatment of canine skin
infections with Staphylococcus pseudintermedius a difficult challenge. In fact some of these
bacteria are resistant to all available antibiotics. There are many unanswered questions
regarding antibiotic resistance and the underlying causes of skin infections. In addition, new
strategies are needed to prevent and/or treat infections from these organisms such as
vaccines or bacteriophage therapy. The foundation of these approaches rests on identification
of the major strains of the bacterial species. To attain this goal we developed a new method of
genetic tying and hundreds of bacterial isolates were obtained from all regions of the United
States. Each sample was studied with regard to spectrum of antibiotic resistance and genetic
background and we have made significant progress toward identifying the entire genome of
the major strains of the bacterium. Using the latest technology, genomes have been
assembled from two isolates representing the major clonal populations of S.pseudintermedius.
We have nearly completed assembling the genomes of three additional genomes and plan to
assemble a total of seven genomes. This project has provided important new information by
identifying all of the thousands of genes contained within two isolates representing the most
frequently occurring type of the bacterium. This information is being used to determine the role
of the gene products in infection, to identify new targets for vaccine development, and to better
understand the spread of antibiotic resistance between bacteria.
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