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Current Research

Several major human health disorders, such as schizophrenia and drug addiction, are known to
involve dysregulation of dopamine (DA) systems. However, despite much progress in
unraveling the mechanisms of DA signaling, many questions remain. One important issue is the
question of how the balance of DA receptor signaling through various intracellular pathways is
regulated. For example, DA receptors are now known to increase intracellular calcium through
G,q/11 coupling, in addition to the more well-studied action on adenylyl cyclase (AC) activity
through coupling to G,s/olf and Gii/o. Disruption of the balance of signaling through these
pathways is likely to have pathological consequences. Our laboratory is investigating the role of
a GTP-binding protein, Rhes, in regulating DA signaling through these pathways. Behavioral
studies in mice indicate that Rhes differentially affects DA-mediated behavior, depending on the
signaling cascade involved. We are now testing the mechanism of Rhes actions in DA signaling
through protein-protein interaction studies and signaling studies in primary striatal cultures.
Acquiring this information will lead to better treatment for disorders such as drug addiction and
schizophrenia by demonstrating the range of pathways that can be targeted by drugs in order to
alleviate particular dysfunctions.
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Figure 1. Schematic of Rhes interaction with DA receptor signaling cascades. Rhes is proposed to inhibit cCAMP
accumulation by D1 receptors, either by inhibiting Gs/olf or activating Gi/o. Also, Rhes may promote IP;
formation by one of two mechanisms: either directly, by increasing the coupling of DA receptors to G,q/11 or
indirectly, by preventing excess activation of the cAMP-PKA pathway from inhibiting this pathway.




Research Interests and Goals

Our laboratory is focused on signal transduction through dopamine receptors, the regulation of
G protein-coupled receptor signaling, and dopamine receptor-mediated behaviors. We are
investigating a novel GTP binding protein, Rhes, which is involved in dopamine signaling and
has a potential role in dopamine-related disorders such as schizophrenia and drug addiction.
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