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            Abstract
The neural substrates that the fruitfly Drosophila uses to sense smell, taste and light share marked structural and functional similarities with ours, providing attractive models to dissect sensory stimulus processing. Here we focus on two of the remaining and less understood prime sensory modalities: graviception and hearing. We show that the fly has implemented both sensory modalities into a single system, Johnston’s organ, which houses specialized clusters of mechanosensory neurons, each of which monitors specific movements of the antenna. Gravity- and sound-sensitive neurons differ in their response characteristics, and only the latter express the candidate mechanotransducer channel NompC. The two neural subsets also differ in their central projections, feeding into neural pathways that are reminiscent of the vestibular and auditory pathways in our brain. By establishing the Drosophila counterparts of these sensory systems, our findings provide the basis for a systematic functional and molecular dissection of how different mechanosensory stimuli are detected and processed.
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                        Mechanically evoked calcium signals in JO neurons.
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Figure 2: 
                        Responses of JO neuron subgroups.
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Figure 3: 
                        Requirement of JO neuron subgroups for gravity detection.
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Figure 4: 
                        Requirement of JO neuron subgroups for hearing.
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Figure 5: Expression of  nan  and  nompC.[image: ]


Figure 6: 
                        Higher-order neurons in the AMMC.
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        Editorial Summary
Common senses
Mechanotransduction, the translation of mechanical forces into nerve impulses, is the basis of a number of senses including hearing, touch and awareness of gravity. Johnston's organ, a cluster of close to 500 sensory neurons in the Drosophila melanogaster antenna, is known to detect the vibrations of the antenna induced by the courtship song of a potential mate. Two laboratories have now identified additional senses mediating this system: Martin Göpfert and Kei Ito and colleagues show that it detects antennal deflections imposed by gravity, and Yorozu et al. find the same for deflections caused by wind. The behavioural responses to these stimuli are different, however, since different subsets of neurons are stimulated in each case. The way that these distinct mechanical senses are handled by separate neuronal pathways in a single organ is reminiscent of the vestibular division of the human inner ear that allows it to process sound and balance. These studies open the way to further genetic investigation in Drosophila as a broadly relevant model system for the detection of mechanosensory stimuli.
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