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Elucidation of Chaperone and Enzyme-like Mechanisms on Membrane Protein
Integration by a Glycolipid MPlase
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Proper membrane integration is indispensable for nascent membrane proteins
that emerge from the ribosomal tunnel to correctly functionalize in the membrane. In this study, we
revealed how membrane lipids, including a membrane protein integrase, MPlase, regulate the protein
integration using solid-state NMR and fluorescence measurements. Membrane integration has strong
correlations with the membrane physicochemical properties. Cone-shaped molecules decreased the
fluidity inside the membrane and inhibited the membrane integration. In contrast, MPlase possessing
an inverted cone-shaped structure showed the opposite effects on the membrane properties and
restored the integration. The electrostatic intermolecular interaction between MPlase and the
substrate protein also affected the integration. The unique molecular structure of MPlase supports
the membrane integration of proteins by a variety of approaches.
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