





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The incentive circuit: memory dynamics in the mushroom body of Drosophila melanogaster
  
       View ORCID ProfileEvripidis Gkanias, Li Yan McCurdy, Michael N Nitabach, Barbara Webb

  
      doi: https://doi.org/10.1101/2021.06.11.448104 

  
  
  

Evripidis Gkanias 
1Institute of Perception Action and Behaviour, School of Informatics, University of Edinburgh, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Evripidis Gkanias
	For correspondence: 
ev.gkanias@ed.ac.uk
b.webb@inf.ed.ac.uk


Li Yan McCurdy 
2Department of Cellular and Molecular Physiology, Yale University, New Haven, CT, USA

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


Michael N Nitabach 
2Department of Cellular and Molecular Physiology, Yale University, New Haven, CT, USA
3Department of Genetics, Yale University, New Haven, CT, USA
4Department of Neuroscience, Yale University, New Haven, CT, USA

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


Barbara Webb 
1Institute of Perception Action and Behaviour, School of Informatics, University of Edinburgh, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
ev.gkanias@ed.ac.uk
b.webb@inf.ed.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Insects adapt their response to stimuli, such as odours, according to their pairing with positive or negative reinforcements, such as sugar or shock. Recent electrophysiological and imaging findings in Drosophila melanogaster allow detailed examination of the neural mechanisms supporting the acquisition, forgetting and assimilation of memories. We propose that this data can be explained by the combination of a dopaminergic plasticity rule that supports a variety of synaptic strength change phenomena, and a circuit structure (derived from neuroanatomy) between dopaminergic and output neurons that creates different roles for specific neurons. Computational modelling shows that this circuit allows for rapid memory acquisition, transfer from short-term to long-term, and exploration/exploitation trade-off. The model can reproduce the observed changes in the activity of each of the identified neurons in conditioning paradigms and can be used for flexible behavioural control.
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