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            Abstract
Sensory systems with high discriminatory power use neurons that express only one of several alternative sensory receptor proteins. This exclusive receptor gene expression restricts the sensitivity spectrum of neurons and is coordinated with the choice of their synaptic targets1,2,3. However, little is known about how it is maintained throughout the life of a neuron. Here we show that the green-light sensing receptor rhodopsin 6 (Rh6) acts to exclude an alternative blue-sensitive rhodopsin 5 (Rh5) from a subset of Drosophila R8 photoreceptor neurons4. Loss of Rh6 leads to a gradual expansion of Rh5 expression into all R8 photoreceptors of the ageing adult retina. The Rh6 feedback signal results in repression of the rh5 promoter and can be mimicked by other Drosophila rhodopsins; it is partly dependent on activation of rhodopsin by light, and relies on GÎ±q activity, but not on the subsequent steps of the phototransduction cascade5. Our observations reveal a thus far unappreciated spectral plasticity of R8 photoreceptors, and identify rhodopsin feedback as an exclusion mechanism.
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                    Figure 1: 
                        Rh6 acts to repress Rh5 expression in yR8 photoreceptors.
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Figure 2: 
                        Rh6 represses transcription of the 
                        rh5
                         gene.
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Figure 3: 
                        Mutation of 
                        rh6
                         does not lead to change in yR8 cell identity.
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Figure 4: 
                        Part of the phototransduction pathway is required to maintain repression of Rh5.
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        Editorial Summary
Cross-repression of sense receptors
Some of the senses, such as colour vision and olfaction, rely on single sensory neurons to produce a specific chemical- or light-sensing G-protein coupled receptor. Various mechanisms have been proposed to explain exclusive gene expression in olfactory receptors, but the molecular pathways remain unknown. Claude Desplan and colleagues report that mature Drosophila R8 photoreceptors of the subtype that normally expresses green-sensing rhodopsin 6 protein can express the 'wrong' blue-sensing rhodopsin 5 when fruitflies are either kept in the dark or mutated in rhodopsin 6. Light thus achieves a negative feedback on the rh5 gene by repressing its transcription in rh6-expressing neurons, a system resembling the control of olfactory receptor genes in vertebrate olfactory neurons.
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