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Both bacterial and eukaryotic cell membranes are complex mixtures of lipids whose physical properties vary
depending on the composition of the membrane, in particular, on the phase of the constituent lipids. Liquid
disordered-liquid ordered (L4-L,) lateral phase separation in eukaryotic membranes, i.e., the formation of the so-
called lipid rafts, has shown to play an important role in the localization or transport of different proteins [1]. In
this work we examine the role of lateral phase separation in cholesterol-containing biomimetic membranes on the
disrupting action of Melittin using a label-free surface-sensitive technique, quartz crystal microbalance with
dissipation monitoring (QCM-D).Melittin disruption mechanisms depend strongly on the geometry of the lipid
layer; however, despite the interplay between layer geometry/thickness and Melittin activity, results indicate that
the presence of lipid heterogeneity and lateral phase separation greatly influences the disrupting efficiency of
Melittin. In homogeneous non-raft forming membranes with high cholesterol content, Melittin spontaneous
activity is strongly delayed compared to heterogeneous raft-forming systems with the same amount of cholesterol
[2]. These results are in agreement with fluorescence microscopy studies [3] and confirm the importance of lateral
phase separation as a determinant factor in peptide activity. The information provided can be used for the design
of more efficient antimicrobial peptides and the possibility of using a label-free approach for tailored-membranes
and interactions with other types of peptides, such as amyloid peptides.
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