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(1) “Macrocyclic peptide-based inhibition and

imaging of hepatocyte growth factor”

Hepatocyte growth factor (HGF) is an extracellularly
secreted protein that promotes tissue growth and
regeneration by binding to its receptor protein cMET.
However, when HGF acts on various cancer tissues, it is
known to promote cancer metastasis and resistance to
anticancer drugs. Development of molecules that inhibit
HGF-MET binding has been required.

In this study, we developed a cyclic peptide (Hip-8)
that binds to HGF using the Random Integrated Peptides
Discovery (RaPID) system. Hip-8 binds specifically to
active HGF and inhibits its interaction with cMET (Fig.
1). High-speed atomic force microscopy (HS-AFM)
revealed that Hip-8 strongly inhibits the conformational
dynamics of HGF. Furthermore, radioisotope
(®*Cu)-labeled Hip-8 was intravenously administered to
mice transplanted with human lung cancer tissues and
performed positron emission tomography (PET) imaging
analysis, which revealed that Hip-8 selectively
accumulated in cancer tissues expressing HGFs.

This result indicates that Hip-8 is useful as a PET probe
for cancer imaging. Furthermore, it is expected to be
applied as an active HGF-selective anticancer agent.
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Fig. 1 Chemical structure of Hip-8. Illustration of PET
imaging by Hip8-%*Cu, and inhibition of HGF-cMET
interaction by Hip-8.
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(2) “Chemoenzymatic Posttranslational Modification
Reactions for the Synthesis of Y[CH2NH]-Containing
Peptides”

The W[CH:NH] reduced amide bond is a peptide
isostere widely used in the development of bioactive
pseudopeptides. In this study, we have devised a method
of chemoenzymatic posttranslational modification for the
synthesis of W[CH;NH]-containing peptides converted
from ribosomally expressed peptides. The
posttranslational conversion composed of an enzymatic
cyclodehydration and facile two-step chemical reduction
achieves deoxygenation of a specific amide bond present
in a nonprotected peptide in water. This method generates
the W[CH2NH] bond in peptides and is applicable to
various peptide sequences, potentially enabling the

preparation of a library of W[CH:NH]-containing
peptides.
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Fig. 2 Schematic illustration of the chemoenzymatic

posttranslational modification reactions for the synthesis
of W[CH2NH]-containing peptides.
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