DISTINCT ROLES OF RGS9 AND RGS4 IN OPIATE ACTIONS

Dimitra Terzi1, Maria M. Papahatzaki1, Kassi Psifogeorgou1, Zia Rahman3,  Robert Ring3, Ming Hu Han2, Eric J. Nestler2  and Venetia Zachariou1  
1Department of Basic Sciences, Univeristy of Crete, Greece.

2Department of Psychiatry. UT Souwestrern Medical Center, Dallas TX,

3Neuroscience Discovery Research, Wyeth Research, Princeton, NJ

RGS proteins are important modulators of signalling termination by G protein-coupled receptors. The mechanism via which RGSs inhibit G protein signalling involves binding to activated Ga subunits and accelerating GAP activity, but also by effector antagonism, as they bind to the same site of Ga subunit necessary to activate effector molecules. Earlier studies from our group, highlighted RGS9-2 as a major determinant of sensitivity to drugs of abuse in striatum. RGS4 is a smaller RGS, with simpler structure but wider distribution than RGS9-2.  In contrast to the striatal enriched RGS9-2, RGS4 is moderately expressed in striatum, locus coeruleus, and the dorsal horn of the spinal cord, and is highly abundant in cerebral cortex. To understand the role of each of these RGS proteins in opiate actions we used mouse models for conditional deletion or overexpression of RGS4 or RGS9 in the nucleus accumbens in several addiction and analgesia paradigms.  Local knockout of RGS4 was achieved following bilateral infection of the nucleus accumbens of floxed RGS4 mice with an AAV-Cre recombinase expressing construct.  RGS4 knockout in the nucleus accumbens results to higher sensitivity to the rewarding actions of morphine, but does not affect other morphine actions.  RGS4 or RGS9 overexpression was achieved via bilateral infection of the nucleus accumbens with an AAV (adeno associated virus) construct.  Overexpression of either RGS9 or RGS4 in striatum prevents drug reward.  On the other hand, RGS9 but not RGS4 modulates morphine analgesia and tolerance. This effect results from direct binding of RGS9 to the Mu opioid receptor, and leads to formation of complexes that promote signalling termination and delay receptor endocytosis.  Interestingly, studies using a neuropathic pain model reveal that RGS9 has a prominent role in modulation of analgesic responses of opiate agonists acting via kappa or delta opioid receptors, and point to RGS9 as a new target for chronic pain treatment.
