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The Ca2+-ATPase of sarcoplasmic reticulum (SERCA) and its regulatory
membrane protein, phospholamban (PLN) play a pivotal role in regulation of heart muscle contraction
and relaxation. To analyze the ultrastructure of the SERCA-PLN complex for drug design, we succeeded

in reconstituting the functional SERCA-PLN system into lipid bilayers of nanodiscs. We established
the methodology using these nanodiscs and cryo-electron microscopy to analyze the ultrastructure. We
also examined the effects of a compound which is designed to bind PLN on the SERCA-PLN system. The
compound promoted the activity of SERCA by relieving the inhibition by PLN, which enhanced the
relaxation of heart muscle and then increased the contractility. It had no effect on the heart rate.
The compound is thus potentially an ideal drug for treatment of heart failure.
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