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Extra-cellular loop (ECL) engineering for GPCR-chemogenetics (1): Activity control of a
histamine receptor by focusing ECL2 (Graduate School of Engineering, Nagoya University)
oShuntaro Kashiwa, Tomohiro Doura, Shigeki Kiyonaka

G protein-coupled receptors (GPCRs) are transducers of extracellular signals, which regulate
various physiological responses. The ligand binding sites of class A GPCRs are located in the
seven transmembrane (7TM) domain, hence extracellular loops (ECLs: ECL1-ECL3) of these
receptors would have little impact on the binding of endogenous ligands. We have recently
focused on developing “ECL engineering”, a chemogenetic approach, which allows cell type-
specific regulation of target GPCRs. Here, we report regulation of histamine H1 receptor (HiR),
a class A GPCR, using ECL2 engineering. We derivatized levocetirizine, a HiR selective
antagonist, and constructed mutants, including mutations on the extracellular loop 2 (ECL2) of
HiR. The screening these derivatives and mutants identified some derivatives having higher
affinity for mutants than that for wild-type H;R. Thus, ECL2 engineering is expected to be a
powerful tool for chemogenetic regulation of class A GPCRs.
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