







    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: 23 June 2013



                    Behaviour-dependent recruitment of long-range projection neurons in somatosensory cortex

                    	Jerry L. Chen1, 
	Stefano Carta1,2, 
	Joana Soldado-Magraner1,3, 
	Bernard L. Schneider4 & 
	â€¦
	Fritjof Helmchen1,2Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 499,Â pages 336â€“340 (2013)Cite this article
                    

                    
        
            	
                        25k Accesses

                    
	
                        214 Citations

                    
	
                            44 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Barrel cortex


    


                
    
    

    
    

                
            


        
            Abstract
In the mammalian neocortex, segregated processing streams are thought to be important for forming sensory representations of the environment1,2, but how local information in primary sensory cortex is transmitted to other distant cortical areas during behaviour is unclear. Here we show task-dependent activation of distinct, largely non-overlapping long-range projection neurons in the whisker region of primary somatosensory cortex (S1) in awake, behaving mice. Using two-photon calcium imaging, we monitored neuronal activity in anatomically identified S1 neurons projecting to secondary somatosensory (S2) or primary motor (M1) cortex in mice using their whiskers to perform a texture-discrimination task or a task that required them to detect the presence of an object at a certain location. Whisking-related cells were found among S2-projecting (S2P) but not M1-projecting (M1P) neurons. A higher fraction of S2P than M1P neurons showed touch-related responses during texture discrimination, whereas a higher fraction of M1P than S2P neurons showed touch-related responses during the detection task. In both tasks, S2P and M1P neurons could discriminate similarly between trials producing different behavioural decisions. However, in trials producing the same decision, S2P neurons performed better at discriminating texture, whereas M1P neurons were better at discriminating location. Sensory stimulus features alone were not sufficient to elicit these differences, suggesting that selective transmission of S1 information to S2 and M1 is driven by behaviour.
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                    Figure 1: In vivo calcium imaging of long-range projection neurons in S1â€‰during texture discrimination.[image: ]


Figure 2: Single-neuron discrimination analysis of decision or texture in S1 projection neurons.[image: ]


Figure 3: Activity of S1 projection neurons during object localization.[image: ]


Figure 4: Sensory stimuli are not sufficient to produce task-related differences.[image: ]
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        Editorial Summary
Separate streams in somatosensory cortex
In order to understand one's environment, it is necessary to know both the identity and the location of the objects within it. It is thought that in the visual system these two properties are processed in separate streams, but how different stimulus aspects are represented in the somatosensory system is less clear. Fritjof Helmchen and colleagues now show that in rats, distinct and largely non-overlapping projections from primary somatosensory cortex to secondary cortex and motor cortex are active during different tasks, demonstrating how information within an area can be segregated into separate outputs.
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