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Scope of Research
Chemical biology is an interdisciplinary field of study that is often defined as “chemistry-ini-

tiated biology.” As biological processes all stem from chemical events, it should be possible to 
understand or manipulate biological events using chemistry. Our laboratory has been discov-
ering or designing unique organic molecules that modulate fundamental processes in human 
cells. Such synthetic organic molecules often serve as tools for basic cell biology. Discovery 
or design of small molecules with unique biological activities permits small-molecule-initiated 
exploration of complex cellular events. Our mission is to create a new world of bioactive syn-
thetic molecules: new modes of activity, new shapes, and new sizes. We hope to open new avenues for small-molecule 
applications in a range of fields, including future concepts in drug discovery and use of small molecules for cell therapy.
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Topics

A Small Molecule That Represses Translation 
of G-Quadruplex-Containing mRNA

The G-quadruplexes form highly stable nucle-
ic acid structures, which are implicated in various 
biological processes in both DNA and RNA. Although 
DNA G-quadruplexes have been studied in great detail, 
biological roles of RNA G-quadruplexes have received less 
attention. In this study, a screening of a chemical library 
permitted identification of a small-molecule tool that binds 
selectively to RNA G-quadruplex structures. The polyar-
omatic molecule, RGB-1, stabilizes RNA G-quadruplex, 
but not DNA versions or other RNA structures. RGB-1 
intensified the G-quadruplex-mediated inhibition of RNA 
translation in mammalian cells, decreased expression of the 
NRAS proto-oncogene in breast cancer cells, and permitted 
identification of a novel sequence that forms G-quadruplex 
in NRAS mRNA. RGB-1 may serve as a unique tool 
for understanding cellular roles of RNA G-quadruplex 
structures.

A Potent and Site-Selective Agonist of TRPA1

TRPA1 is a member of the transient receptor potential 
(TRP) cation channel family that is expressed primarily on 
sensory neurons. This chemo-sensor is activated through 
covalent modification of multiple cysteine residues with 
a wide range of reactive compounds including allyl iso-
thiocyanate (AITC), a spicy component of wasabi. The 
present study reports on potent and selective agonists of 
TRPA1, discovered through screening 1,657 electrophilic 
molecules. In an effort to validate the mode of action of 
hit molecules, we noted a new TRPA1-selective agonist, 
JT010 (molecule 1), which opens the TRPA1 channel by 
covalently and site-selectively binding to Cys621 (EC50 
= 0.65 nM). The results suggest that a single modification 
of Cys621 is sufficient to open the TRPA1 channel. The 
TRPA1-selective probe described herein might be useful 
for further mechanistic studies of TRPA1 activation.


