





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Memory retrieval recruits both innate and learned olfactory processing centres in Drosophila
  
      Michael-John Dolan, Ghislain Belliart-Guérin, Yoshinori Aso, Alexander Shakeel Bates, Shahar Frechter, Allan Wong, Adnan Hammad, Gerald M. Rubin, Thomas Preat, Pierre-Yves Plaçais, Gregory S.X.E. Jefferis

  
      doi: https://doi.org/10.1101/167312 

  
  
  

Michael-John Dolan 
1Division of Neurobiology, MRC Laboratory of Molecular Biology, Cambridge CB2 0QH, UK
2Janelia Research Campus, Howard Hughes Medical Institute, United States

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


Ghislain Belliart-Guérin 
3Genes and Dynamics of Memory Systems, Brain Plasticity Unit, CNRS, ESPCI Paris, PSL Research University, 10 rue Vauquelin, 75005 Paris, France

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


Yoshinori Aso 
2Janelia Research Campus, Howard Hughes Medical Institute, United States

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


Alexander Shakeel Bates 
1Division of Neurobiology, MRC Laboratory of Molecular Biology, Cambridge CB2 0QH, UK

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


Shahar Frechter 
1Division of Neurobiology, MRC Laboratory of Molecular Biology, Cambridge CB2 0QH, UK

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


Allan Wong 
2Janelia Research Campus, Howard Hughes Medical Institute, United States

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


Adnan Hammad 
1Division of Neurobiology, MRC Laboratory of Molecular Biology, Cambridge CB2 0QH, UK

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


Gerald M. Rubin 
2Janelia Research Campus, Howard Hughes Medical Institute, United States

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


Thomas Preat 
3Genes and Dynamics of Memory Systems, Brain Plasticity Unit, CNRS, ESPCI Paris, PSL Research University, 10 rue Vauquelin, 75005 Paris, France

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


Pierre-Yves Plaçais 
3Genes and Dynamics of Memory Systems, Brain Plasticity Unit, CNRS, ESPCI Paris, PSL Research University, 10 rue Vauquelin, 75005 Paris, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
jefferis@mrc-lmb.cam.ac.uk
pierre-yves.placais@espci.fr


Gregory S.X.E. Jefferis 
1Division of Neurobiology, MRC Laboratory of Molecular Biology, Cambridge CB2 0QH, UK
4Department of Zoology, University of Cambridge, CB2 3EJ, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
jefferis@mrc-lmb.cam.ac.uk
pierre-yves.placais@espci.fr




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Many animals can show either learned or innate behavioural responses to a given stimulus. However, how innate and memory circuits interact to produce an appropriate behavioural response is unknown. The Drosophila olfactory system is an excellent model to study how sensory stimuli are processed, stored and transformed into behaviour. Its numerical simplicity, powerful genetics and similarity to mammalian olfactory circuits have enabled many insights into sensory processing and memory. Two higher brain regions, the lateral horn (LH) and the mushroom body (MB) are thought to mediate innate and learned olfactory behaviour respectively, although the function of the LH has not been directly tested. Here we identify a LH cell-type (PD2a1/b1) that receives input from the MB. In contrast to the above model that LH is only necessary for innate behaviour, this cell-type is required for memory retrieval. Moreover, the activity of this cholinergic cell-type is modulated by training, indicating that memory information is passed to the innate olfactory processing centre. PD2a1/b1 dendrites likely receive input from appetitive olfactory projection neurons while their axons project to convergence zones of the MB extrinsic neurons and interdigitate with MB input and output neurons. This work demonstrates that LH neurons play a role in memory retrieval and illustrates the extensive interconnectivity of these two higher brain regions.
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