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Development of a helical peptide library to screen membrane permeable peptide drugs
(‘Graduate School of Science, The University of Tokyo) O Yusuke Ohshiro,' Takayuki Katoh,'
Hiroaki Suga'

Peptides are an attracting platform for developing novel drugs owing to their high target
specificity. However, peptides often suffer from low membrane permeability due to the
hydration effect of amide bonds, making it difficult to target intracellular molecules. To solve
this problem, we focused on helical peptides bearing compact and hydrophobic structures that
consume hydrogen bond donors and acceptors within the molecule, which is advantageous for
membrane permeation. We introduced (3S,4R)-4-aminopyrrolidine-3-carboxylic acid (Apc) to
induce 10/11/11 helix', where Apc was installed at every third position. Since the nitrogen in
the pyrrolidine ring is localized at one side of the 10/11/11 helix, enhanced interaction with the
membrane surface and thereby membrane permeation can be expected. In this study, a random
helical peptide library containing Apc was synthesized by in vitro translation and applied to an
mRNA display-based screening against intracellular target proteins. Consequently, we could
successfully obtain cell membrane permeable peptides with high binding affinities to the target

protein.
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