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Free Energy Analysis of Membrane Fusion

oWataru Shinoda', Sangjae Seo', Shuhei Kawamoto'
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[ Abstract] Free energy barrier in the fusion process between two apposed lipid membranes
has been investigated using coarse-grained molecular dynamics simulation. We particularly
investigate the effect of membrane curvature and lipid components on the free energy barriers
of the formation of stalk intermediate and of the fusion pore formation. We found that both of
them do largely affect the free energy height. The free energy method we developed is also
useful for the fusion of lipid droplet on the flat membranes. Our primitive analysis
demonstrated that no change was seen in the stalk formation free energy barrier though a
meaningful change was detected in the droplet expansion on the membrane.
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Fig. 2: Free energy profile along the stalk
mechanism of membrane fusion.
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