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Mechanism Analysis of Interaction between Membrane and a Glycolipid Essential for
Membrane Protein Integration
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MPlase (Membrane Protein Integrase) is a glycolipid composed of diacylglycerol
and a glycan chain of three acetylated aminosugars linked through pyrophosphate, and is essential for
membrane protein integration. It is found that a physiological concentration of diacylglycerol (DAG)
blocks the integration of proteins into membranes, whereas MPlase restores the integration. In this
study, we characterized membranes composed of E. coli phospholipids in the presence and absence of
DAG/MPlase by solid-state NMR experiments. We revealed that neither DAG nor MPlase changes lipid
polymorphic phase and that DAG decreases the mobility of lipids while MPlase increases it. Based on these
results, we deduced the mechanism of membrane protein integration by MPlase.
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