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Development and clinical application of low molecular chemicals that modulate
myosin light chain kinase for the treatment of heart failure with preserved

ejection fraction
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Direct inhibitors of sarcomere contraction are expected to be a valuable
therapeutic approach for hypertrophic cardiomyopathy (HCM). The phosphorylation of myosin regulatory
light chain by cardiac-specific myosin light chain kinase (cMLCK) is well-known as one of the most

important physiological modulators for cardiac sarcomere contraction. Therefore, the current study
is aimed to develop the cMLCK-specific allosteric inhibitor as a potential drug for the treatment of
HCM. We have finished the high-throughput screening using small-molecule chemical compound
libraries and our original cMLCK assay system. Also, we successfully obtained the X-ray crystal
structure of the cMLCK and calmodulin complex, which can be used for the lead exploration.
Furthermore, we have demonstrated that the cMLCK inhibition can effectively suppress the
contractility of cardiac sarcomere in cultured cardiomyocytes and mice model of the hereditary
cardiomyopathy.
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