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Molecular dynamics study of membrane properties of lipid bilayers with
asymmetric lipid composition
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All-atomistic molecular dynamics §MD) calculations were carried out on
fully-hydrated lipid bilayer systems modeling asymmetric lipid composition between outer and inner
leaflets of hepatocyte plasma membranes. Differences in membrane physico-chemical properties, such
as membrane structure, degree of order, and fluidity, between outer and inner leaflets were
clarified in a molecular level. Large space-scale and long time-scale MD simulations enabled to
explore a molecular picture of the lateral clustering of specific lipid molecules (e.g. cholesterol)
and its difference between outer and inner leaflets. Degree of correlation of membrane properties
induced by the interdigitation of lipid tails was also investigated. Simulation protocol used in
this research can be widely applied to other MD simulation researches with an aim to reveal membrane
properties of actual cell plasma membranes.
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