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Next generation sequencing has revolutionized
cardiovascular genetics
The ultimate opportunity presented by discovering the genetic basis of human
heart disease is accurate prediction and prevention of disease. For these genetic
discoveries to change medicine requires the ability to identify at-risk individuals
prior to overt disease manifestations and developing novel therapies which delay or
prevent clinical expression. The cardiomyopathies, many of which are inherited
as Mendelian traits, provide a paradigm for fulfilling these opportunities. Using
traditional human genetic methodologies, we learned that HCM is caused by
mutations in genes encoding cardiac myosin heavy chain, α tropomyosin, cardiac troponin T and cardiac myosin binding protein-C, therein establishing an
“idiopathic” condition as a disease of the sarcomere. Parallel analyses of DCM
revealed a diverse range of genetic etiologies, including mutations in sarcomere
protein genes, calcium regulating genes, and molecules with unknown functions in
myocyte biology, thus indicating a multiplicity of mechanisms that predispose the
heart to fail. Based on the discovery of HCM and DCM disease genes and the advent of next generation sequencing technologies this research has been translated
into clinical gene-based diagnosis, providing the opportunity for early and accurate
identification of individuals at risk for developing cardiomyopathies. Application
of advanced sequencing strategies for characterization of the consequences of human cardiomyopathy mutations on myocyte biology has also provided unexpected
insights into the molecular pathways that are activated by gene mutations. Selective targeting of key molecules in these pathways has enabled novel pre-emptive
strategies that show promise for attenuating the development and progression of
cardiomyopathies in human patients.
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The Seidman Laboratory, which Jonathan co-runs with his wife Christine
Seidman, M.D., studies the genetic basis for human disease. Heart disease is
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from the discovery of genetic variants in rare and common cardiovascular
phenotypes to elucidation of how genetic variations alter signaling mechanisms
in model organisms, information that has been translated into novel therapeutic
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applies high-throughput genomic sequencing for basic investigations and for
clinical application.
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