





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Flexibility in motor timing constrains the topology and dynamics of pattern generator circuits
  
       View ORCID ProfileCengiz Pehlevan, Farhan Ali, Bence P. Ölveczky

  
      doi: https://doi.org/10.1101/033472 

  
  
  

Cengiz Pehlevan 
1Center for Computational Biology, Flatiron Institute, New York

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Cengiz Pehlevan


Farhan Ali 
2Department of Organismic and Evolutionary Biology, Harvard University
3Center for Brain Science, Harvard University

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


Bence P. Ölveczky 
2Department of Organismic and Evolutionary Biology, Harvard University
3Center for Brain Science, Harvard University

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Summary
Temporally precise movement patterns underlie many motor skills and innate actions, yet the flexibility with which the timing of such stereotyped behaviors can be modified is poorly understood. To probe this, we induced adaptive changes to the temporal structure of birdsong. We find that the duration of specific song segments can be modified without affecting the timing in other parts of the song. We derive formal prescriptions for how neural networks can implement such flexible motor timing. We find that randomly connected recurrent networks, a common approximation for how neocortex is wired, do not generally conform to these, though certain implementations can approximate them. We show that feedforward networks, by virtue of their one-to-one mapping between network activity and time, are better suited. Our study provides general prescriptions for pattern generator networks that implement flexible motor timing, an important aspect of many motor skills, including birdsong and human speech.
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