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The function of Ca2+ pump (SERCA) expressed in the cardiac sarcoplasmic
reticulum (CSR) is severely impaired in heart failure. Suppressing the function of phospholamban
(PLN) that expressed in the CSR and inhibits SERCA activity, improves heart failure by increasing
the SERCA activity. Targeting PLN-mediated inhibition of SERCA has been highlighted as a potential
approach for the treatment of heart failure, but no useful drugs have been found. In this study, we
found cyclic peptides that inhibit PLN function through a screening system based on molecular
evolution. We have also developed a system to deliver PLN-binding cyclic peptides into
cardiomyocytes using our vector molecule that specifically internalizes into cardiomyocytes.
PLN-binding peptides internalized into cardiomyocytes by this delivery system enhanced cardiac
function. These results indicate that PLN-targeted peptides could be a new model of therapeutic
drugs for heart failure.
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