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            Abstract
The vomeronasal organ (VNO) has a key role in mediating the social and defensive responses of many terrestrial vertebrates to species- and sex-specific chemosignals1. More than 250 putative pheromone receptors have been identified in the mouse VNO2,3, but the nature of the signals detected by individual VNO receptors has not yet been elucidated. To gain insight into the molecular logic of VNO detection leading to mating, aggression or defensive responses, we sought to uncover the response profiles of individual vomeronasal receptors to a wide range of animal cues. Here we describe the repertoire of behaviourally and physiologically relevant stimuli detected by a large number of individual vomeronasal receptors in mice, and define a global map of vomeronasal signal detection. We demonstrate that the two classes (V1R and V2R) of vomeronasal receptors use fundamentally different strategies to encode chemosensory information, and that distinct receptor subfamilies have evolved towards the specific recognition of certain animal groups or chemical structures. The association of large subsets of vomeronasal receptors with cognate, ethologically and physiologically relevant stimuli establishes the molecular foundation of vomeronasal information coding, and opens new avenues for further investigating the neural mechanisms underlying behaviour specificity.
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                    Figure 1: 
                        Egr1
                         expression is robustly induced by pheromone-evoked VNO neuronal activation.
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Figure 2: 
                        Widespread activation of VNO receptors by conspecific and heterospecific cues.
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Figure 3: 
                        Receptor responses to sex-specific cues.
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Figure 4: 
                        Receptor responses to heterospecific cues.
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Figure 5: 
                        Sulphated steroids detection by V1Rs.
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        Editorial Summary
Making sense of vomeronasal signals
Humans have retained only one functional chemosensing organ, the nose, but many terrestrial vertebrates also rely on a secondary system, the vomeronasal organ. Its primary role is to mediate the social and defensive responses to chemical signals emitted from either conspecifics (pheromones) or animals from other species (kairomones). Catherine Dulac and colleagues have now identified a series of chemoreceptor proteins that respond specifically to subsets of chemical cues produced by potential sexual partners or aggressors, and possible prey or predators. The 'de-orphaning' of close to a hundred vomeronasal receptors paves the way for further dissection of the neural circuits that control innate behaviours in response to socially relevant chemical signals.
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