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Extra-cellular loop (ECL) engineering for GPCR-chemogenetics (3): Allosteric control of
metabotropic glutamate receptor signaling (Graduate School of Engineering, Nagoya
University) OTomohiro Doura, Kanta Hasegawa, Shigeki Kiyonaka

Metabotropic glutamate receptors belong to class C GPCRs that mediate excitatory
neurotransmission in the central nervous system. Class C GPCRs contain 7 transmembrane
(7TM) domain and extracellular ligand-binding domain (LBD). Endogenous ligands such as
glutamate bind the LBD, while some subtype-selective allosteric modulators bind the 7TM
domain.

The aim of this research is the regulation of metabotropic glutamate receptor 1 (mGlul)
having essential roles in motor learning. We implemented mutagenesis at the extracellular loop
2 (ECL2) near the allosteric ligand binding site, and derivatization of FITM, a mGlul-selective
allosteric modulator. Screening assays led to the identification of a combination of mGlul
mutant and FITM derivative, which allowed chemogenetic control of mGlul. In addition,
binding assays of FITM derivatives to mGlul provided knowledge relevant to the mechanism
of the chemogenetic regulation. In this presentation, we report the results of this chemogenetic
research.
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