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    Abstract
Normalization is a fundamental operation throughout neuronal systems to adjust dynamic range. In the visual cortex various cell circuits have been identified that provide the substrate for such a canonical function, but how these circuits are orchestrated remains unclear. Here we suggest the serotonergic (5-HT) system as another player involved in normalization. 5-HT receptors of different classes are co-distributed across different cortical cell types, but their individual contribution to cortical population responses is unknown. We combined wide-field calcium imaging of primary visual cortex (V1) with optogenetic stimulation of 5-HT neurons in mice dorsal raphe nucleus (DRN) — the major hub for widespread release of serotonin across cortex — in combination with selective 5-HT receptor blockers. While inhibitory (5-HT1A) receptors accounted for subtractive suppression of spontaneous activity, depolarizing (5-HT2A) receptors promoted divisive suppression of response gain. Added linearly, these components led to normalization of population responses over a range of visual contrasts.




  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted October 16, 2018.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Subtraction and division of visual cortical population responses by the serotonergic system



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Subtraction and division of visual cortical population responses by the serotonergic system
    

  
      Zohre Azimi, Katharina Spoida, Ruxandra Barzan, Patric Wollenweber, Melanie D. Mark, Stefan Herlitze, Dirk Jancke

  
      bioRxiv 444943; doi: https://doi.org/10.1101/444943 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
        
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Subtraction and division of visual cortical population responses by the serotonergic system
    

  
      Zohre Azimi, Katharina Spoida, Ruxandra Barzan, Patric Wollenweber, Melanie D. Mark, Stefan Herlitze, Dirk Jancke

  
      bioRxiv 444943; doi: https://doi.org/10.1101/444943 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Neuroscience




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5102)

	Biochemistry (11453)

	Bioengineering (8534)

	Bioinformatics (28615)

	Biophysics (14686)

	Cancer Biology (11801)

	Cell Biology (17009)

	Clinical Trials (138)

	Developmental Biology (9239)

	Ecology (13932)

	Epidemiology (2067)

	Evolutionary Biology (18019)

	Genetics (12072)

	Genomics (16507)

	Immunology (11603)

	Microbiology (27452)

	Molecular Biology (11279)

	Neuroscience (59609)

	Paleontology (443)

	Pathology (1838)

	Pharmacology and Toxicology (3159)

	Physiology (4837)

	Plant Biology (10181)

	Scientific Communication and Education (1660)

	Synthetic Biology (2822)

	Systems Biology (7251)

	Zoology (1600)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  