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Design of membrane-active amphiphilic calixarene derivatives and their biological activity

(' Division of Materials Science, Nara Institute of Science and Technology)
OMizuki Kaji,' Hideto Kibata,' Takuto Nakano,' Rapenne Gwénaél,' Kazuma Yasuhara, '

In nature, there is a class of antimicrobial peptides (AMPs), which target bacterial
membranes to display their activity without the development of drug resistance'. In this study,
we have designed and synthesized calixarene derivatives with cationic side chains that mimic
the amphiphilic structure of antimicrobial peptides. We have confirmed that the most potent
calixarene derivatives displayed superior antimicrobial activity against E. coli and S. aureus
compared to magainin-2, a natural antimicrobial peptide. Model membrane study using
liposomes revealed that the calixarene derivatives disrupted the E. coli model membrane rather
than the erythrocyte model membrane, indicating that the calixarene derivative selectively
disrupt membranes by recognizing the difference in lipid composition.
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Leakage time course of fluorescent dye from liposomes.
[Calixarene] = 5 pM, [Lipid] = 10 pM
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