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To explore the effects of lipid environment on the function of sarcoplasmic

reticulum Ca2+-ATPase, | tried to embed the Ca2+-ATPase into small lipid-bilayer (nanodiscs) with
various lipid components. The Ca2+-ATPase was successfully embedded into the nanodisc without loss
of its activities and the Ca2+-ATPase-embedded nanodiscs were utilized for various analyses.
Subsequently, the contributions of lipid environments on the enzymatic activities were estimated
guantitively by systematic analyses and could be distinguished between components of electrostatic-
and steric-interactions. Furthermore, the results indicated that surface charges, but not particular

lipid-head group, directly modulate the functions of Ca2+-ATPase. This finding is possibly
important for not only Ca2+-ATPase but also for other functional membrane proteins.
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