H935-1vn-06 AZ(b2a B1045SE2 (2024)

Hpsf L — 7 OREEERICEE DL R—=RI UEZRIEO7Xr £ = %
T 4 7 il
(G RBeT) OB B - 41 A - 2l B - 15 ikt

Chemogenetic regulation of dopamine receptors using structural information of the
extracellular loops (Graduate School of Engineering, Nagoya University) O Ryuji Hara,
Shuntaro Kashiwa, Tomohiro Doura, Shigeki Kiyonaka

Abnormalities in dopaminergic neurons are implicated in psychiatric disorders such as
Parkinson’s disease and schizophrenia. Thus, dopamine receptors are regarded as important
drug targets, and their physiological functions are desirable to elucidate. Dopamine receptor
antagonists are useful for elucidating the physiological functions of dopamine receptors.
However, because of broad expression of dopamine receptors in vivo, it is hard to control
dopamine receptors in a cell-type specific manner. To solve this problem, we worked to develop
a chemogenetic method that can regulate dopamine D1 receptor (D1R), a class A GPCR, in a
cell type-specific manner. The extracellular loops (ECLs) of D1R have little impact on binding
of DIR to its endogenous ligand, dopamine, but are involved in binding to dopamine receptor
antagonists. We introduced mutations in the ECLs of DIR and found a mutant with
significantly higher 50% inhibitory concentration (ICso) of dopamine receptor antagonists
through cell-based screening. This result indicates that extracellular Loop-Engineered
Chemogenetics (eLEC) is useful for controlling D1R in a cell-type specific manner.
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