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            Abstract
Homoiotherms, for example mammals, regulate their body temperature with physiological responses such as a change of metabolic rate and sweating. In contrast, the body temperature of poikilotherms, for example Drosophila, is the result of heat exchange with the surrounding environment as a result of the large ratio of surface area to volume of their bodies1,2. Accordingly, these animals must instinctively move to places with an environmental temperature as close as possible to their genetically determined desired temperature. The temperature that Drosophila instinctively prefers has a function equivalent to the â€˜set pointâ€™ temperature in mammals. Although various temperature-gated TRP channels have been discovered3,4, molecular and cellular components in Drosophila brain responsible for determining the desired temperature remain unknown. We identified these components by performing a large-scale genetic screen of temperature preference behaviour (TPB) in Drosophila5,6. In parallel, we mapped areas of the Drosophila brain controlling TPB by targeted inactivation of neurons with tetanus toxin7 and a potassium channel (Kir2.1)8 driven with various brain-specific GAL4s. Here we show that mushroom bodies (MBs) and the cyclic AMPâ€“cAMP-dependent protein kinase A (cAMPâ€“PKA) pathway are essential for controlling TPB. Furthermore, targeted expression of cAMPâ€“PKA pathway components in only the MB was sufficient to rescue abnormal TPB of the corresponding mutants. Preferred temperatures were affected by the level of cAMP and PKA activity in the MBs in various PKA pathway mutants.
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                    Figure 1: The MB is required for TPB.
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Figure 2: Contribution of MB lobes in TPB control.
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Figure 3: cAMPâ€“PKA signalling in the MB is needed for normal temperature preference.
[image: ]


Figure 4: cAMPâ€“PKA in the MB is sufficient for normal TPBs.
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        Editorial Summary
Body temperature
Neurons in the mushroom body structures of the fruit fly's brain are essential to processes such as learning, memory and sleep regulation. A study by Sung-Tae Hong et al. shows that they also play a role in temperature preference behaviour. Some animals, like us, regulate body temperature internally by changing their metabolism. But for others, like Drosophila, body temperature is a result of heat exchange with their environment. Drosophila instinctively seek an environment to match a genetically preferred body temperature, a process analogous to the mammalian set point temperature. When cyclic AMP-dependent kinase activity in mushroom body neurons is artificially lowered, flies are unable to find their desired temperature; when it is increased, they favour high temperatures. This work suggests that temperature sensation may share some cellular mechanisms with learning and memory.
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