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Abstract:

Important mechanisms underlying the control of feeding and fat deposition have been conserved between Drosophila melanogaster and human.  This validates the fruit fly as a genetic model system for identifying and characterizing novel genes that mediate metabolic processes.  We have modified an approach from the literature to develop a sensitive assay to measure food intake in larval Drosophila.  Initially, this assay was utilized to explore the role the serotonergic pathway in the control of feeding behavior.  We have shown that serotonin (5HT) receptor agonists and antagonists significantly decreases and increases food intake, respectively.  Consistently, flies bearing an insertion within the coding region of the tryptophan hydroxylase gene (TH), the enzyme responsible for the rate limiting step in 5HT biosynthesis, display an increase in food intake as well as an increase in triglyceride content.  These metabolic phenotypes are also found in a fly line bearing an insertion within the coding region of the 5HTdro2 gene.  From these studies we may conclude that the serotonergic control of food intake is mediated, at least in part, by the 5HTdro2 receptor subtype. These findings provide a direct parallel with mammals, for which it has been established that the 5HT2C receptor is an important mediator of feeding behavior and a well recognized target for the treatment of obesity.  In addition to investigating the role of the 5HT pathway in the control of feeding behavior, we also utilized the larval food intake assay to begin a forward genetic screen.  To date ~1350 insertion-bearing fly lines have been screened for abnormalities in feeding.  From our initial screening, we identified thirty-eight mutant fly lines displaying highly significant alterations in food intake.  A subset of twelve genes have been selected for further analyses and highlighted as promising candidate genes relevant to the pathophysiology of human obesity.  
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