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Few specific causes of congenital heart defects (CHDs) are well characterized, and most cases are due to the effects of multiple genetic and environmental factors and their interactions. A genetic predisposition has been suggested, based on familial clusters reported for nearly all cardiac malformations, and the increased recurrence risk after a first affected baby or with an affected parent. Despite multiple genome-wide association studies of large cohorts and numerous candidate gene studies, only a few genes are known for CHD malformations. We propose to leverage novel methodologies to identify genetic variants in families with CHD. We have identified a significant number of kindreds with at least 3 affected individuals and have enrolled these families for genetic analyses. These families are either simplex kindreds, with affected first or second degree relatives, or extended families, with affected individuals separated by 10 or more meioses and identified through the Utah Population database. DNA samples from each of the affected family members are analyzed by high density single nucleotide polymorphism (SNP) analysis. The SNP data are analyzed by methods developed in house to identify shared genomic segments (SGS). DNA samples from 2 members of each kindred are analyzed by exome sequencing to identify variants in genes encoded in these SGS. We will present data showing the applicability of using these techniques to identify causative genes in families with either high or low penetrance CHD malformations.

