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            Abstract
Specificity of sensory neurons requires restricted expression of one sensory receptor gene and the exclusion of all others within a given cell. In the Drosophila retina, functional identity of photoreceptors depends on light-sensitive Rhodopsins (Rhs). The much simpler larval eye (Bolwig organ) is composed of about 12 photoreceptors, eight of which are green-sensitive (Rh6) and four blue-sensitive (Rh5)1. The larval eye becomes the adult extraretinal â€˜eyeletâ€™ composed of four green-sensitive (Rh6) photoreceptors2,3. Here we show that, during metamorphosis, all Rh6 photoreceptors die, whereas the Rh5 photoreceptors switch fate by turning off Rh5 and then turning on Rh6 expression. This switch occurs without apparent changes in the programme of transcription factors that specify larval photoreceptor subtypes. We also show that the transcription factor Senseless (Sens) mediates the very different cellular behaviours of Rh5 and Rh6 photoreceptors. Sens is restricted to Rh5 photoreceptors and must be excluded from Rh6 photoreceptors to allow them to die at metamorphosis. Finally, we show that Ecdysone receptor (EcR) functions autonomously both for the death of larval Rh6 photoreceptors and for the sensory switch of Rh5 photoreceptors to express Rh6. This fate switch of functioning, terminally differentiated neurons provides a novel, unexpected example of hard-wired sensory plasticity.




            
                
                    

    
        
            
                
                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: 
Transformation of the larval eye into the adult eyelet.
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Figure 2: 
Larval Rh5 photoreceptors give rise to the eyelet and express Rh5 photoreceptor markers.
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Figure 3: 
EcR expression and activity in larval photoreceptors before metamorphosis.
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Figure 4: 
EcR is required autonomously for the fate switch of Rh5 photoreceptors and apoptosis of Rh6 photoreceptors.
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        Editorial Summary
Differentiated sensory neurons that switch fate
Sensory neurons, once they have completed their embryonic development, usually maintain robust expression of specific sensory receptor genes, for example light colour-sensitive pigments. In this study, Simon Sprecher and Claude Desplan show that blue-sensitive (Rh5) neurons in the fruitfly's larval eye switch fate â€” and switch pigment â€” during metamorphosis to become green sensitive (Rh6) and form the adult eyelets, small organs on the top of the fly's head, which reset its circadian clock. The work opens the way to the genetic investigation of gene regulatory mechanisms controlling such rare fate-switching events in post-mitotic neurons.
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