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1. Our key technologies to develop artificial bioactive molecules
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template-dependent synthesis of macrocyclic peptides

2. Aim and experimental design of this study

MRNA library
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conventional thioether-closed
cyclic peptide library

vyCp-containing
cyclic peptide library

The conventional ClAc-a-initiator generally
dictates the spontaneous cyclization with
the nearest upstream Cys residue to form

undesignated lariat-shaped peptides. macrocyclic peptide libraries.

4. In vitro selection of yCp-containing macrocyclic peptides
against CeiPGM

target protein: cofactor-independent phosphoglycerate mutase from C. elegans (CeiPGM)

v A species-selective drug target in filarial parasites
v Previous conventional RaPID selection yielded lariat-shaped peptide ligands
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ranking selected peptide sequence abundance
1 °\\_YCp-F-SISGIEWNGISDEICI 44%,
5 °\\—\(Cp-F-SISGIEWNGIS?ETCI 1.0%
3 °x\—pr-F-SISGIEWNGPEV(IZ 0.51%
4 O*—pr-F-SISGIEWNGI:’E LC 0.26%
5 °\\—\(Cp-F-SISGIEWNSISDEICI 0.057%

The in vitro selection using the ClAc-yCp initiator successfully

successfully led to the discovery of macrocyclic peptide sequences

without a Cys-containing tail region
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RaPID system
, in vitro selection
MRNA library (mRNA display technology)
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macrocyclic peptide library
(diversity ~ 1013)

One-pot construction of highly diverse macrocyclic peptide libraries

Rapid screening of potent peptide ligands binding target protein of interest

3. Posttranslational cyclization of model peptides
bearing two Cys residues
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name moiety peptide sequence (%) (%)
ClAc-FGF 3
linPep?2 ¢ CYSHFGPLTWVKC-flag > 05
_________________ ClACYCP-F 92 B
ClAc-FGF t detected ~100
inPep3 - TYSHCGPLTWC-flag oL EeTEEE
ClAcyCp-F = 58 42
ClAc-FGF 21 79
linPep4 - CYSHFGPLTWC-flag
_________________ CIACNCP-F 80
ClAc-FGF t detected ~100
inPep5 - TCSHFGPLTWC-flag NonEeEEE
_________________ ClACYCP-F 80 6O
ClAc-FGF t detected ~100
inPep6 - TYCHFGPLTWC-flag NonEeEEE
_________________ CIACYCP-F 0248
ClAc-FGF t detected ~100
inPep? ¢ TCSHFGPLTWVC-flag NonEEEEE
_________________ CACYCP-F 8604
ClAc-FGF t detected ~100
inPeps - TCSHFGPLTWVKC-flag
ClAc-yCp-F 56 44

The ClIAc-yCp-F-precursors favorably underwent cyclization
with the downstream Cys to yield macrocycles, compared with the
corresponding ClAc-FGF-precursors in all other tested sequences

5. Inhibitory activity of the obtained peptides against to CeiPGM
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The obtained peptides exhibited potent inhibitory activity to CeiPGM.

6. Conclusion

The newly designed cyclopropane-containing initiator yielded
a topologically different type of peptide libraries from conventional initiators.

Such a cyclopropane-containing macrocycle library would allow us to access
mechanistically distinct macrocycle ligands.

JSPS KAKENHI:
Middle molecular strategy



