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            Abstract
Drosophila show innate olfactory-driven behaviours that are observed in naive animals without previous learning or experience, suggesting that the neural circuits that mediate these behaviours are genetically programmed. Despite the numerical simplicity of the fly nervous system, features of the anatomical organization of the fly brain often confound the delineation of these circuits. Here we identify a neural circuit responsive to cVA, a pheromone that elicits sexually dimorphic behaviours1,2,3,4. We have combined neural tracing using an improved photoactivatable green fluorescent protein (PA-GFP) with electrophysiology, optical imaging and laser-mediated microlesioning to map this circuit from the activation of sensory neurons in the antennae to the excitation of descending neurons in the ventral nerve cord. This circuit is concise and minimally comprises four neurons, connected by three synapses. Three of these neurons are overtly dimorphic and identify a male-specific neuropil that integrates inputs from multiple sensory systems and sends outputs to the ventral nerve cord. This neural pathway suggests a means by which a single pheromone can elicit different behaviours in the two sexes.
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                    Figure 1: 
                        Photoactivation identifies dimorphic lateral horn neurons.
                      


Figure 2: 
                        DC1 neurons synapse with DA1 PNs and are selectively tuned to cVA.
                      


Figure 3: 
                        DC1 and descending neurons innervate Fru+ dimorphic neuropil.
                      


Figure 4: 
                        DC1 neurons excite DN1, a cVA-responsive, male-specific descending neuron.
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        Editorial Summary
Male-versus-female response to a pheromone
Innate differences between male and female behaviours must be inscribed in their respective genomes, but how these encode distinct neuronal circuits remains largely unknown. Focusing on sex-specific responses to the cVA pheromone in fruitflies, Richard Axel and colleagues have now identified a chain of four successive neurons carrying olfactory signals down to motor centres, with all male-to-female anatomical differences lying downstream of a conserved sensory cell. The techniques developed by the team should help others in the task of neuronal circuit mapping, which remains daunting even for the relatively simple fly brain.
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