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We investigated the effects of membrane potential and membrane tension on
the functions of antimicrobial peptides (AMPs) and cell-penetrating peptides (CPPs) and their
interactions with membranes using the single giant unilamellar vesicle (GUV) method. We found that
as negative membrane potential in single GUVs increases, the rate constant of AMP-induced pore
formation and local rupture increases and the rate of entry of CPPs into the GUV lumen without pore
formation increases. By revealing these effects on the elementary processes, we proposed their
mechanisms. We estimated membrane tension in a GUV under osmotic pressure experimentally, and using
this method, we revealed the effect of osmotic pressure on the AMP-induced pore formation
quantitatively. We also examined the interaction of AMPs with single bacterial cells and single
spheroplasts, and revealed the effect of membrane potential on these interactions.
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