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Abstract: 
Spontaneous canine hemangiosarcoma (HSA), a malignant tumor of vascular endothelial cells, is a significant health concern in dogs. A particularly high disease incidence in Golden Retriever (15%) and certain other breeds suggests a genetic susceptibility and adds considerably to the power of mapping the genetic risk factor. HSA metastasizes rapidly through a hematogenous route or local seeding after tumor rupture. The median survival time with surgical removal of a splenic HSA with or without chemotherapy is 2-5 months. We have proposed to map genes associated with an increased risk of HSA in Golden Retrievers, as well as other, breeds in collaboration with the Broad Institute of Massachusetts Institute of Technology and Harvard University. Artificial forces for the breed creation in dogs provide a unique opportunity to study genetics for complex diseases and the application for use in human diseases.  Characteristics of canine genetic structures include longer Linkage Disequilibrium (LD) and smaller variation of haplotypes within the breeds compared to general human population resulting in a higher chance to identify genes associated with complex diseases in dogs with smaller number of subjects. 
Genome-wide association mapping with ~50,000 SNPs (Affymetrix canine SNP array) in 100 Golden Retrievers with HSA and 102 normal Golden Retrievers has identified 7 preliminary loci. Six loci have been validated by fine mapped in 5 breeds including Golden Retrievers, Labrador Retrievers, German Shepherds, Leonbergers and Boxers. All loci are found in at least one or more breeds and are discrete in size (<600kb). So far no coding mutations have been identified. We are also investigating their functional consequences by an expression profile of the canine HSA and to test if the mutations alter the expression of any of possible candidate genes and related pathways. Once the mutations have been identified and their presence in different breeds assessed, this will allow for rapid development of genetic tests for carriers of HSA. Furthermore, canine HSA resembles human angiosarcoma and may serve as an excellent model for this and other cancers with a high metastatic potential. Ultimately, understanding of the disease biology will lead to identify target genes for prevention, early detection and novel therapeutics in dogs and humans with cancer.
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