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Aberrant dopamine D2 receptor (D2R) activity is associated with neuropsychiatric
disorders, making those receptors targets for antipsychotic drugs. We found that novel signaling through
the intracellularly localized D2R long isoform (D2LR) elicits ERK activation and dendritic spine
formation through Rabex-5/PDGFRB -mediated endocytosis in mouse striatum. We found that D2LR directly
binds to and activates Rabex-5, promoting early endosome formation. In addition, dendritic spine density
in striatopallidal MSNs significantly increased following treatment of striatal slices from wild-type
mice with quinpirole, a D2R agonist, but those changes were lacking D2LR knockout mice. Moreover,
intracellular D2LR signaling mediated effects of a typical antipsychotic drug, haloperidol, in inducing
catalepsy behavior. Taken together, intracellular D2LR signaling through Rabex-5/PDGFRB is critical for
ERK activation and neuronal activity in striatopallidal MSNs of mice.
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