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Original Project Description:
Background: Cancer is a major cause of death in older dogs. The treatment of advanced cancer
is often ineffective. There is interest in discovering the causes of cancer in order to learn how to
prevent cancer, or at least to detect cancer earlier when treatment may be more effective.
Genetic (heritable) factors are important in cancer development.
Objective: The researchers wish to determine ways to identify dogs with genetic risk factors for
cancer. These dogs could then: enter cancer prevention trials, undergo screening tests in order to
detect the cancer earlier when it might be more treatable, and in the future to possibly receive
"genetic" therapy. This team of researchers has recently identified "loci" (regions of the DNA)
that are strongly associated with increased risk for urinary bladder cancer (transitional cell
carcinoma, TCC) in Scottish Terriers, West Highland White Terriers and Shetland Sheepdogs.
Now, they will identify which gene(s) are involved within these loci and the causative
mutation(s) in the gene(s). This is the crucial next step in being able to identify dogs at risk for
TCC. Methods being developed will also facilitate work in other cancers, and thus the potential
to help dogs in many breeds.
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Objective 1: Fine map two genetic loci associated with TCC.
Objective 2: Identify the mutations and the affected genes that are associated with increased
cancer susceptibility.
Objective 3: Examine the presence of the mutations and changes in the expression of the
affected genes within tumors tissues.
Objective 4: Calculate mutation prevalence and risk based on genotype.
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Report to Grant Sponsor from Investigator:
Cancer is a major cause of death in older dogs and treatment of the disease is often ineffective.
We wish to identify the causes of cancer in order to learn how to more effectively predict,
prevent, and treat the disease. Genetic (heritable) factors are important in development of
Transitional cell carcinoma (TCC) of the bladder. Several breeds such as the Scottish terrier,
West Highland White terrier, and the Shetland Sheepdog, are at high risk for the disease, and a
subset of dogs from each breed are born with errors in critical genes that then predispose them to
the disease. Our goal is to determine ways to identify dogs with genetic risk factors for TCC.
Dogs at risk could then either enter cancer prevention trials, undergo screening tests for early
detection, and in the future, possibly get treated with 'genetic' therapy. Thus far we have found
two regions of the canine genome where error-prone genes lie and are able to discern how the
genetic errors are similar and different between dogs with TCC and healthy dogs. We narrowed
the responsible gene for one region to a few hundred bases in an interval that has only two genes
that are excellent candidate genes for cancer development. In the next 6 months, we expect to
evaluate effects of candidate mutations on these genes using innovative genomic tools. We are
currently working to reduce the second region to a similar size in order to define the risk
haplotype and to identify causative genes. Furthermore, methods developed in this effort will
translate to other cancer studies underway, and thus offer the potential to help dogs of many
breeds.
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