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Diastolic dysfunction caused by titin mutation
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Hypertrophic cardiomyopathy (HCM) is a hereditary disease characterized by
cardiac hypertrophy with diastolic dysfunction. We generated a cardiovascular-mutant medaka fish
non-spring heart (nsh), which showed diastolic dysfunction and hypertrophic myocardium. The nsh had
expressed pathologically stiffer titin isoforms. The nsh heterozygotes showed M-line disassembly.
Positional cloning revealed a missense mutation in an immunoglobulin domain located in the M-line-A-band
transition zone of titin. Screening of mutations in 96 unrelated patients with familial HCM, who had no
previously implicated mutations in known sarcomeric gene candidates, identified two mutations in Ig
domains close to the M-line region of titin. The mutations found in both medaka fish and in familial HCM
increased binding of titin to MURF1 and enhanced titin degradation by ubiquitination. These findings
implicate an impaired interaction between titin and MURF1 as a novel mechanism underlying the
pathogenesis of HCM.
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