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Free energy calculations of melittin pore formation in lipid membranes
with molecular dynamics
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[Abstract] Membrane pore formation is included in many pivotal biological processes,
membrane fusion, gene therapy and drug delivery. Understanding of the molecular
mechanism is of interest in a wide range of biophysical problems. Melittin, an antimicrobial
peptide, can form a transmembrane pore by self-assembly on membranes. Its pore formation
process has been extensively studied by experiments and simulations. However, the relation
between membrane structure and free energy of pore formation remains unclear. In this study,
we focus on the pore formation process by multiple melittin peptides adsorbing to a lipid
membrane. To quantitatively evaluate the process, we estimate the pore formation free energy
in the presence of 4, 5 and 6 melittin peptides by using molecular dynamics simulations. From
the results of our analysis, we reveal the stability of the pore formed by melittin peptides and
the pore formation mechanism.
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Fig. 1. Membrane pore formation free energy in the presence  Fig. 2. Snapshot of a simulation. Melittin

of multiple melittin peptides. Different colors show the peptides adsorbing to the pore rim are
number of melittin peptides contained in the calculation perpendicular to the membrane. The radius
svstem. of the pore is calculated to be 2.2 nm.
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