





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Uniquely excitable neurons enable precise and persistent information transmission through the retrosplenial cortex
  
      Ellen K.W. Brennan, Shyam Kumar Sudhakar, Izabela Jedrasiak-Cape, Omar J. Ahmed

  
      doi: https://doi.org/10.1101/673954 

  
  
  

Ellen K.W. Brennan 
1Dept. of Psychology, University of Michigan, Ann Arbor, MI 48109
2Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Shyam Kumar Sudhakar 
1Dept. of Psychology, University of Michigan, Ann Arbor, MI 48109

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Izabela Jedrasiak-Cape 
1Dept. of Psychology, University of Michigan, Ann Arbor, MI 48109

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Omar J. Ahmed 
1Dept. of Psychology, University of Michigan, Ann Arbor, MI 48109
2Neuroscience Graduate Program, University of Michigan, Ann Arbor, MI 48109
3Michigan Center for Integrative Research in Critical Care, University of Michigan, Ann Arbor, MI 48109
4Kresge Hearing Research Institute, University of Michigan, Ann Arbor, MI 48109
5Dept. of Biomedical Engineering, University of Michigan, Ann Arbor, MI 48109

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
ojahmed@umich.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
The retrosplenial cortex (RSC) is essential for both memory and navigation, but the neural codes underlying these functions remain largely unknown. Here, we show that the most prominent cell type in layers 2/3 (L2/3) of the granular RSC is a uniquely excitable, small pyramidal cell. These cells have a low rheobase (LR), high input resistance, lack of spike-frequency adaptation, and spike widths intermediate to those of neighboring fast-spiking (FS) inhibitory neurons and regular-spiking (RS) excitatory neurons. LR cells are excitatory but rarely synapse onto neighboring neurons. Instead, L2/3 of RSC is an inhibition-dominated network with dense connectivity between FS cells and from FS to LR neurons. Biophysical models of LR but not RS cells precisely and continuously encode sustained input from afferent postsubicular head-direction cells. Thus, the unique intrinsic properties of LR neurons can support both the precision and persistence necessary to encode information over multiple timescales in the RSC.
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