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            Abstract
Robust innate behaviours are attractive systems for genetically dissecting how environmental cues are perceived and integrated to generate complex behaviours. During courtship, Drosophila males engage in a series of innate, stereotyped behaviours that are coordinated by specific sensory cues. However, little is known about the specific neural substrates mediating this complex behavioural programme1. Genetic, developmental and behavioural studies have shown that the fruitless (fru) gene encodes a set of male-specific transcription factors (FruM) that act to establish the potential for courtship in Drosophila2. FruM proteins are expressed in âˆ¼2% of central nervous system neurons, at least one subset of which coordinates the component behaviours of courtship3,4. Here we have inserted the yeast GAL4 gene into the fru locus by homologous recombination and show that (1) FruM is expressed in subsets of all peripheral sensory systems previously implicated in courtship, (2) inhibition of FruM function in olfactory system components reduces olfactory-dependent changes in courtship behaviour, (3) transient inactivation of all FruM-expressing neurons abolishes courtship behaviour, with no other gross changes in general behaviour, and (4) â€˜masculinizationâ€™ of FruM-expressing neurons in females is largely sufficient to confer male courtship behaviour. Together, these data demonstrate that FruM proteins specify the neural substrates of male courtship.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        Male-specific 
                        fruitless
                         regulates courtship.
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Figure 2: 
                        fruP1-GAL4
                         expression in the central nervous system.
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Figure 3: 
                        fruP1-GAL4
                         reveals Fru
                        M
                         expression in regions of the peripheral nervous system implicated in courtship behaviours.
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Figure 4: 
                        Function of Fru
                        M
                         neurons in courtship.
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        Editorial Summary
Courtship in the genes
During courtship, male Drosophila fruitflies perform a series of innate stereotyped behaviours in response to specific sensory cues. Now the set of nerve cells that govern this behaviour has been identified. Inactivation of these neurons is sufficient to make male flies lose interest in mating, and altering female brains to produce the same proteins produced by these cells causes the females to display male courtship routines. The neurons produce a set of proteins called FruM, encoded by the fruitless (fru) gene, which has previously been implicated in courtship in male fruitflies. Inactivation of FruM-producing nerve cells inhibited courtship without changing other behaviours. And manipulating females' nerve cells so as to produce FruM was enough to cause them to view other females as potential mates.
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