







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 06 February 2003



                    The contribution of Shaker K+ channels to the information capacity of Drosophila photoreceptors

                    	Jeremy E. Niven1 na1, 
	Mikko Vähäsöyrinki2 na1, 
	Mika Kauranen2, 
	Roger C. Hardie3 na1, 
	Mikko Juusola1 & 
	…
	Matti Weckström2 

Show authors

                    

                    
                        
    Nature

                        volume 421, pages 630–634 (2003)Cite this article
                    

                    
        
            	
                        1071 Accesses

                    
	
                        70 Citations

                    
	
                            1 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
An array of rapidly inactivating voltage-gated K+ channels is distributed throughout the nervous systems of vertebrates and invertebrates1,2,3,4,5. Although these channels are thought to regulate the excitability of neurons by attenuating voltage signals, their specific functions are often poorly understood. We studied the role of the prototypical inactivating K+ conductance, Shaker6,7, in Drosophila photoreceptors8,9 by recording intracellularly from wild-type and Shaker mutant photoreceptors. Here we show that loss of the Shaker K+ conductance produces a marked reduction in the signal-to-noise ratio of photoreceptors, generating a 50% decrease in the information capacity of these cells in fully light-adapted conditions. By combining experiments with modelling, we show that the inactivation of Shaker K+ channels amplifies voltage signals and enables photoreceptors to use their voltage range more effectively. Loss of the Shaker conductance attenuated the voltage signal and induced a compensatory decrease in impedance. Our results demonstrate the importance of the Shaker K+ conductance for neural coding precision and as a mechanism for selectively amplifying graded signals in neurons, and highlight the effect of compensatory mechanisms on neuronal information processing.
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                    Figure 1: Shaker K+ channels amplify photoreceptor voltage responses.[image: ]


Figure 2: Comparison of the information and gain of wild-type and ShKS133 photoreceptors.[image: ]


Figure 3: A photoreceptor model predicts accurately the dynamic responses of wild-type and Shaker membranes.[image: ]


Figure 4: Shaker-mediated signal amplification is dependent on the activation–inactivation properties of the Shaker and delayed rectifier channels.[image: ]


Figure 5: Shaker K+ channel inactivation and the size of the leak conductance contribute to the voltage range of the WT and ShKS133 photoreceptors.[image: ]
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