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Abstract:

In higher organisms, the monoamine transmitter dopamine mediates a wide range of neurologic and endocrine functions through established central and peripheral pathways.  Two families of mammalian 

G-protein coupled receptors (i.e. D1-like and D2-like) mediate the physiologic functions of dopamine.  The development of primate and rodent models with altered dopamine receptor mediated signaling utilizing either pharmacologic or genetic interventions has provided critical insights about the physiologic function(s) mediated by these receptors.  Consequently, it was established that the mammalian D2R subtype is a key modulator of locomotor function.  In humans D2R has emerged as the primary therapeutic target for the treatment of bradikynesia associated with Parkinson’s disease.

Studies of Drosophila vs. human have demonstrated that key elements of dopaminergic neurotransmission are evolutionarily conserved.  As in mammals, pharmacologic or genetic manipulation of the fly dopaminergic pathway results in quantifiable alterations in sexual behavior, the response to drugs of abuse, locomotor function and behavioral arousal.  However, such functions have not been unequivocally linked to specific dopamine receptor subtypes.
In this study, we explored the anatomic and molecular basis of Drosophila D2R-mediated physiology by defining the localization of the receptor and characterizing locomotor behavior in flies with reduced DD2R levels. Our studies demonstrate that the Drosophila D2-like receptor is expressed in the fly central nervous system, in defined cell clusters including the ‘Ap-let’ cohort, as well as in peripheral tissues. Utilizing a RNAi-based approach, we generated Drosophila with reduced levels of DD2R in the nervous system and showed that such flies have decreased motor function.  Notably, the systemic administration of the high-affinity DD2R synthetic agonist bromocriptine was able to rescue the impaired locomotor function of DD2R RNAi flies.  These results document conservation of D2R function between invertebrates and vertebrates, and underline the utility of Drosophila as a model system for analyzing dopaminergic neurotransmission.
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