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Hypertrophic cardiomyopathy (HCM) is a genetic disease of the heart muscle and the most common cause of sudden death
in young people and athletes. It is caused by heterozygotic missense mutations in genes encoding proteins of the cardiac
sarcomere. We hypothesized that the delivery of oligonucleotide reagents with allele-specific silencing capabilities might abrogate
the negative effects of the disease. As proof of principle, we generated cell models by cloning wild type and mutated alleles fused
to green and cherry fluorescent reporters into human embryonic kidney cells (HEK293). We targeted the following mutations: i)
regulatory myosin light chain MYL2 (N47K), ii) beta myosin heavy chain MYH7 (R403Q, human), and iii) alpha myosin heavy
chain MYH6 (R403Q, mouse). Using these models, we tested the efficacy and specificity of various siRNAs (non-viral delivery)
and shRNAs (viral delivery) using fluorescence activated cell sorting (FACS) and quantitative RT-PCR to explore the dynamics of
position specific mismatch. We have identified siRNAs & shRNAs with moderate efficacy and high specificity for human N47K
and R403Q mutations. Human transgenic mouse model for N47K and knock-in mouse model for R403Q mutations are used to
generate neonatal cardiomyocytes (CMs) for adeno-associated virus-9 transduction expressing shRNAs for in vitro and in vivo
experimental studies, meanwhile for the human R403Q, we have generated induced pluripotent cells (iPSc) for cardiomyocyte
differentiation. To assess the contractility changes produced after treatment with shRNAs, the mechanical properties of
cardiomyocytes are measured by using a new polyhydrogel imaged-based functional assays (IFAs) that detects changes in CMs
mechanical function such as contraction and relaxation velocity. We expect that the silencing of the mutant-allele will allow the
expression of the allele-wild type gene reverting the functionality of the cells. The outcomes of these studies will provide useful
information for the development of novel therapeutics for cardiovascular diseases.
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