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Development of brain-permeable metabotropic glutamate receptor subtype 1 (mGlul)-
selective allosteric ligands and their application to in vivo chemogenetic control of mGlul
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Metabotropic glutamate receptor subtype 1 (mGlul) is a G protein-coupled receptor (GPCR)
that is expressing in the central nervous system (CNS) such as cerebellum, thalamus, and
olfactory bulb. mGlul is known to be involved in higher brain functions such as memory and
learning. Since the physiological functions of mGlul vary depending on the cell type, it is
necessary to regulate mGlul in a cell type-specific manner in order to understand the roles of
mGlul in higher brain functions. To create this technology, we developed a chemogenetic
method to control mGlul based on structural information of the CNS-penetrant allosteric
inhibitor FITM-bound mGlul. We found that MPET, a derivative of FITM, inhibits wild-type
mGlul but not a mGlul mutant, and that MPET crosses the blood-brain barrier by positron
emission tomography (PET) imaging. Furthermore, we investigated the physiological functions
of mGlul related with motor learning in cerebellar Purkinje cells by behavioral experiments on
mGlul gene knock-in mice after MPET administration. Here we report the detailed results.
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