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Elucidation of Mechanisms on Membrane Protein Integration by a Glycolipid Acting
Like an Enzyme
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We previously reported an integration factor in the inner membrane of E. coli,
named MPlase (membrane protein integrase) is a glycolipid composed of diacylglycerol and a glycan chain
of three acetylated aminosugars linked through pyrophosphate. MPlase is essential for membrane protein
integration and acts like an enzyme. In this study, we showed that O-acetyl groups in the glycan and a
phosphate group are required for its activity. NMR experiments indicated the interaction between the
acetyl groups of MPlase and the substrate peptide. Based on these results, we propose a plausible mode of
action, in which a gIKcan chain of MPlase captures a substrate to prevent aggregation. Moreover, we
synthesized a trisaccharide unit of MPlase to reveal a minimum active structure.
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