
Development of novel disease-causing gene based therapies for cardiomyopathies  
Heart failure is a leading cause of cardiovascular morbidity and mortality in the world. Genetic 
cardiomyopathy is one ofthe main causes ofsevere heart failure. Hypertrophic cardiomyopathy 
(HCM) is a primary cardiac muscle disorder and is characterized by hypertrophy and diastolic 
dysfunction ofthe left ventricle. HCM is the main cause ofsudden cardiac death in young people, 
affecting 0.2% ofthe general population, and is the most frequent ofgenetic cardiovascular disorders. 
Currently, there are no effective drug for HCM. We performedwhole exome sequencing of a family 
with HCM family members and identified a mutation in novel gene X. We identified 5 other 
mutations in gene X among 500 ofHCM probands. Surprisingly, gene X encodes a cytokine family 
protein; however, only a few research have been published on X and no studies have been 
performed to investigate its signaling and receptor. We hypothesize that X is a novel anti-
hypertrophic factor; therefore, mutant X may result in hypertrophy. This type of cardiomyopathy due 
to gene X mutations is rare, butwill be treatable by X. We have several functional data on X at the cell 
level. X reduced hypertrophy in cultured cardiomyocytes that were stimulated by several drugs for 
hypertrophy. Knockdown ofX using genome editing technique in human iPS-derived cardiomyocytes 
results in an elevation of the hypertrophic maker. Knockdown ofX using genome editing in rat 
cardiomyocytes results in immature, which could be rescued by the addition ofX. This project aims to 
develop novel therapies for cardiomyopathies using X. First, we propose to elucidate the mechanism 
ofnovel types ofcardiomyopathy due to mutations ofgene X and then develop rescue therapy by X for 
mutant cell and animal models with gene X mutations. Next, we will develop human cell and animal 
models of cardiomyopathies with known disease-causing gene mutations via genome editing. Finally, 
we will examine the effectiveness ofX for treating cardiomyopathies due to known disease-causing 
gene mutations. This research, so-called ‘Genomics in Drug discovery’ could produce significant 
results, and novel therapies using X could be applied for the other disorders such as left ventricular  
 


