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Abstract: 

Introduction: Hemangiosarcoma (HSA), a malignant tumor of vascular endothelial cells, is a significant health concern in dogs, with a reported incidence of up to 2% of all tumors. The three most common sites are the spleen followed by the right atrial appendage and auricle and the skin or subcutaneous tissues. Local infiltration and metastasis via hematogenous route or transabdominal implantation occur early in this disease. HSA resembles human angiosarcoma. A particularly high disease incidence has been reported in certain breeds, such as Golden Retriever (15%), German Shepherd (10%), Labrador Retriever, and Giant Schnauzer. The increased risk in specific breeds suggests a significant genetic component and adds considerably to the power of mapping the genetic risk factor. Linkage disequilibrium (LD) is roughly 100x longer in dogs than humans, which gives us great advantages for whole genome association studies to identify genes associated with disease in dogs. Hence, the dog genome provides an excellent opportunity for identifying candidate genes for diseases such as cancers, epilepsy, and diabetes that are common to both canines and humans. We aim to map and identify genes associated with canine HSA. The objectives of the study were to estimate risk in breeds, determine the extent of LD, and carry out power calculation to design the association study. 

Materials and Methods: The Pathology database at the Tufts Cummings School of Veterinary Medicine (TCSVM) was searched for canine HSA from 2000 to 2004 to identify two candidate dog breeds for use in a future canine HSA mapping project. Upon owner consent, peripheral blood was collected and DNA was isolated from the whole blood using the Qiamp DNA isolation kit. Genotyping was performed by using Sequenom mass spectrophotometry. The numbers of SNPs needed for genome-wide association was calculated based on the extent of LD. A power calculation taking into account the number of SNPs genotyped, the disease frequency, and the relative risk of developing HSA in each particular dog breed was used in determining the number of dogs. 

Results and Discussion: At the Foster Hospital for Small Animals, from 2001-2004, the total number of canine HSA cases was 181 consisting of 31 necropsies and 150 biopsies and the canine population had a 0.53% HSA 

incidence rate. Of the pure breed dogs, the Golden Retriever, Labrador Retriever, and German Shepherd dog had the highest prevalence. The average relative incidence rates for the Golden Retriever and the German Shepherd dog were 0.9% and 1.77%, respectively. The Golden Retriever and German Shepherd dog have a risk ratio of 1.5 and 3.4, respectively. The LD of  Golden Retriever and German Shepherd dog extend across a distance of approximately one Megabase (Mb). The Labrador Retriever showed relatively low LD due to a large breeding population. 

Conclusion: The Golden Retriever and German Shepherd dog are two primary candidate breeds for a canine HSA mapping project. These breeds have a high incidence of hemangiosarcoma and an adequate extent of LD. Although the Labrador Retriever also has a high incidence of canine HSA, it is not suitable breed for a mapping project due to shorter LD. For a canine HSA association study, ~100 ‘affected’ and 100 ‘unaffected’ dogs are necessary using ~15,000 SNPs across the genome. The probability of determining the locus of a gene related to canine HSA is 50% using these parameters.
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