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Unraveling membrane perturbation mechanisms and developing novel evaluation
methods for controlling the function of cell-penetrating peptides

Haraya, Yuki
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We hypothesized that cell-penetrating peptides, which enable intracellular
delivery of drug molecules, exert their cell membrane penetration through mechanical perturbation on
plasma lipid membranes. We defined the effect of peptides that reduce the membrane stiffness of
artificial cell membranes (liposomes) as "membrane perturbation® and developed an atomic force
microscopy method to directly quantify it. This allowed for quantitative evaluation of the
relationship between the membrane perturbation of various peptides with different amino acid
sequences and structural conformations, and their cell membrane penetration and cytotoxicity. As a

result, we demonstrated a novel methodology for designing peptides with high cell penetration
ability.
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