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Development of Mutant Metabotropic Glutamate Receptor Subtype 1 (mGlul) Selective Silent
Ligands for In Vivo Regulation of mGlul (Graduate School of Engineering, Nagoya
University) OTomohiro Doura, Shuntaro Kashiwa, Kanta Hasegawa, Yuya Matsuba, Shigeki
Kiyonaka

Metabotropic glutamate receptor 1 (mGlul) is a GPCR that is highly expressed in the
cerebellum, thalamus, and olfactory bulb. Although it is considered that mGlul in cerebellar
Purkinje cells is involved in motor coordination and motor learning, the physiological function
is controversial. Cell-type specific regulation of mGlul is essential for the functional analysis
of mGlul expressed in cerebellar Purkinje cells.

FITM, a mGlul-selective negative allosteric modulator (NAM) binds to the seven-
transmembrane domain (7TMD) of mGlul. Based on the structure of FITM-7TMD of the
mGlul complex, we performed derivatization of FITM and mutagenesis at the extracellular
loop 2 (ECL2) near the FITM binding site. Functional assessment and ligand binding assay
identified a FITM derivative which acts as a NAM and a silent ligand for wild-type and a
mutant mGlul, respectively. We also designed a second-generation ligand that has a more
potent inhibitory effect on wild-type mGlul than the first-generation ligand.
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