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v-Amino acids can induce unique secondary structures of peptides, such as Cis-helix,
Ciano-helix, and Cio-turn. ! y-amino acids are found in some natural bioactive peptides and
play important roles in their biological activities and proteolytic stability.”) Especially,
cyclic y**-amino acids (cyAA, Figure) are ideal building blocks that stabilize structures of
peptides, and thereby can improve binding affinity to target proteins due to their constrained
rigid conformations. Therefore, incorporation of cyAAs into a random peptide library and
its application to in vitro selection of active ligands would be powerful approach for
developing novel therapeutic peptides.

Recently, our group reported the ribosomal incorporation of cyAAs into nascent
peptide chains using a reconstituted translation system assisted by Flexizyme technology,
referred to as the Flexible In vitro Translation (FIT) system.”! Here we report the ribosomal
synthesis of macrocyclic peptide libraries containing two cyAAs, cis- and
trans-3-aminocyclobutane carboxylic acid by means of the FIT system, and its application
to an in vitro screening methodology, referred to as the Random nonstandard Peptides
Integrated Discovery (RaPID) system.¥ Consequently, we obtained inhibitor peptides
against interferon-gamma receptor 1 (IFNGR1) that showed strong binding affinity and
inhibitory activity with low nM Kp and ICso values. Moreover, the peptides containing
cYAA exhibited up to 27-fold longer half-lives in human serum than their
alanine-substituted mutants.
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Figure Cyclic y-amino acids used in this study
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