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Strategy for regulation of cardiac functional defects due to the abnormality in
molecular distribution caused by gene mutations
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We investigated functional impacts of disease-associated mutations in the
molecular pathogenesis of cardiac muscle diseases, cardiomyopathy and arrhythmia. Three
cardiomyopathy-associated CARP mutations caused fundamentally different functional impairments, although
they commonly increased binding to titin. Two titin mutations increased binding ability to MURF1 and
induced ubiquitination of titin. LMNA and FHOD3 mutations impaired the regulation of SRF-dependent gene
expression via different mechanisms, i.e. androgen receptor-coupled nuclear translocation of SRF and
actin dynamics-dependent SRF activation, respectively. We tried to find chemical compounds to restore the
arrhythmia-causing functional defects of Kv1.7 and Navl.5 and obtained about 50 candidate compounds. We
found novel arrhythmia-associated mutations in CALM2 and MYH6 and revealed the functional alterations
caused by the mutations, which were not directly associated with channel molecules.
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