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Cell penetration and bioactivity of peptides natural products modified with polycationic
1sopeptides
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MARUYAMA, Yoshimitsu HAMANO (Fukui Pref. Univ.)
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e-poly-L-a-lysin and e-oligo-L-B-lysin are homopoly(amino acid)s produced by Streptomyces strains. We
recently demonstrated that these polymers were internalized into mammalian cells by penetrating the cell
membranes Y. In addition, the polycationic isopeptide structures of these polymers were found to be important
for internalization events, thereby designating these polymers polycationic isopeptides entering cells (PIECES)
Y. Interestingly, a PIECE-protein bioconjugate also enters cells Y. We therefore expected that PIECE-peptide
bioconjugates penetrate cell membranes. Peptide natural products with a molecular weight of more than 1,000
do not readily cross cell membranes. Therefore, improving their cell membrane permeability by PIECE
modification would be a promising strategy to screen more bioactive peptide natural products. To address this,
we here employed two model peptide antibiotics, bacitracin (BAC) and daptomycin (DAP), and their
conjugates with PIECE were synthesized. Interestingly and expectedly, PIECE-BAC and PIECE-DAP induced
apoptosis, while non-modified BAC and DAP showed no cytotoxicities.

1) Takeuchi, Y. et al. First direct evidence for direct cell-membrane penetrations of polycationic
homopoly(amino acid)s produced by bacteria. Commun. Biol., 5, 1132 (2022).
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