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            Abstract
The fruitfly, Drosophila melanogaster, exhibits many of the cardinal features of sleep, yet little is known about the neural circuits governing its sleep1. Here we have performed a screen of GAL4 lines expressing a temperature-sensitive synaptic blocker shibirets1 (ref. 2) in a range of discrete neural circuits, and assayed the amount of sleep at different temperatures. We identified three short-sleep lines at the restrictive temperature with shared expression in the mushroom bodies, a neural locus central to learning and memory3. Chemical ablation of the mushroom bodies also resulted in reduced sleep. These studies highlight a central role for the mushroom bodies in sleep regulation.
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                    Figure 1: 
                        Sleep in short-sleep GAL4 lines.
                      


Figure 2: 
                        Short-sleep GAL4 lines share expression within the MB.
                      


Figure 3: 
                        Sleep intensity is reduced, and activity is not correlated with the short-sleep phenotype.
                      


Figure 4: 
                        Mushroom body ablation reduces sleep.
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        Editorial Summary
Sleep regulation
The fruitfly Drosophila is well established as a genetic model for the study of sleep. The flies have a behavioural pattern resembling what we call sleep, but the signature EEG changes characteristic of sleep and its stages have not been identified, so it is not possible to say if sleep in flies is a neural process and, if so, what neural substrates are involved. Answering this question is an essential step towards interpreting the mechanisms by which genes influence sleep. Two groups have now tackled the problem, and both identify the structures known as the mushroom bodies as the part of the brain involved in sleep regulation. This discovery brings a neural dimension to sleep in Drosophila and also links sleep to the other known functions of the mushroom bodies â€” learning and memory.
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