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            Abstract
In mice, pheromone detection is mediated by the vomeronasal organ and the main olfactory epithelium. Male mice that are deficient for Trpc2, an ion channel specifically expressed in VNO neurons and essential for VNO sensory transduction, are impaired in sex discrimination and maleâ€“male aggression. We report here that Trpc2-/- female mice show a reduction in female-specific behaviour, including maternal aggression and lactating behaviour. Strikingly, mutant females display unique characteristics of male sexual and courtship behaviours such as mounting, pelvic thrust, solicitation, anogenital olfactory investigation, and emission of complex ultrasonic vocalizations towards male and female conspecific mice. The same behavioural phenotype is observed after VNO surgical removal in adult animals, and is not accompanied by disruption of the oestrous cycle and sex hormone levels. These findings suggest that VNO-mediated pheromone inputs act in wild-type females to repress male behaviour and activate female behaviours. Moreover, they imply that functional neuronal circuits underlying male-specific behaviours exist in the normal female mouse brain.
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                    Figure 1: 
                        Male-like sexual and courtship behaviours are displayed by 
                        Trpc2
                        -/-
                         and VNOx females.
                      [image: ]


Figure 2: 
                        Ultrasonic vocalization by male and female mice in resident-intruder assays.
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Figure 3: 
                        Surgery leads to a complete removal of the vomeronasal organ (VNOx) while the nasal airways stay clear.
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Figure 4: 
                        Social behaviour of 
                        Trpc2
                        +/-
                         and 
                        Trpc2
                        -/-
                         females in semi-natural conditions.
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Figure 5: 
                        Sexual dimorphic traits in 
                        Trpc2
                        -/-
                         mutants and regulation of sexually dimorphic behaviour.
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        Editorial Summary
Love is in the air
The dominant theory about how the dramatic differences between male and female behaviour arise in mammals has been that gonadal hormones induce neural circuits early in the development of the brain, inducing or suppressing either male or female characteristics. But new work suggests that the preference to mate as a male or female is not pre-set during development. Pheromone perception has been found to change sexual behaviour in adult female mice. Key to the phenomenon is the vomeronasal organ, an auxiliary olfactory sense organ of unknown function found in the vomer bone, between the nose and mouth. Females with a defective vomeronasal organ display masculine sexual behaviour, suggesting that the effector circuits of both male and female behaviours exist in the brain of each sex, and are switched on or off by gender-specific sensory modulators, at least in females. It is thought that adult humans do not possess functional vomeronasal organs, but this discovery may nonetheless open new avenues for research into sex-specific human behaviour.
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