





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Spontaneous activity generated within the olfactory bulb establishes the discrete wiring of mitral cell dendrites
  
       View ORCID ProfileSatoshi Fujimoto,  View ORCID ProfileMarcus N. Leiwe,  View ORCID ProfileRichi Sakaguchi,  View ORCID ProfileYuko Muroyama, Reiko Kobayakawa, Ko Kobayakawa, Tetsuichiro Saito,  View ORCID ProfileTakeshi Imai

  
      doi: https://doi.org/10.1101/625616 

  
  
  

Satoshi Fujimoto 
1Graduate School of Medical Sciences, Kyushu University, Fukuoka 812-8582, Japan
2Laboratory for Sensory Circuit Formation, RIKEN Center for Developmental Biology, Kobe 650-0047, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Satoshi Fujimoto


Marcus N. Leiwe 
1Graduate School of Medical Sciences, Kyushu University, Fukuoka 812-8582, Japan
2Laboratory for Sensory Circuit Formation, RIKEN Center for Developmental Biology, Kobe 650-0047, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Marcus N. Leiwe


Richi Sakaguchi 
1Graduate School of Medical Sciences, Kyushu University, Fukuoka 812-8582, Japan
2Laboratory for Sensory Circuit Formation, RIKEN Center for Developmental Biology, Kobe 650-0047, Japan
3Graduate School of Biostudies, Kyoto University, Kyoto 606-8501, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Richi Sakaguchi


Yuko Muroyama 
4Department of Developmental Biology, Graduate School of Medicine, Chiba University, Chiba 260-8670, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Yuko Muroyama


Reiko Kobayakawa 
5Institute of Biomedical Science, Kansai Medical University, Hirakata 573-1010, Japan

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


Ko Kobayakawa 
5Institute of Biomedical Science, Kansai Medical University, Hirakata 573-1010, Japan

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


Tetsuichiro Saito 
4Department of Developmental Biology, Graduate School of Medicine, Chiba University, Chiba 260-8670, Japan

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


Takeshi Imai 
1Graduate School of Medical Sciences, Kyushu University, Fukuoka 812-8582, Japan
2Laboratory for Sensory Circuit Formation, RIKEN Center for Developmental Biology, Kobe 650-0047, Japan
3Graduate School of Biostudies, Kyoto University, Kyoto 606-8501, Japan
6PRESTO, Japan Science and Technology Agency (JST), Saitama 332-0012, Japan
7Research and Development Center for Five-Sense Devices, Kyushu University, Fukuoka 819-0395, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Takeshi Imai
	For correspondence: 
t-imai@med.kyushu-u.ac.jp




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
In the mouse olfactory bulb, sensory information detected by ∼1,000 types of olfactory sensory neurons (OSNs) is represented by the glomerular map. The second-order neurons, mitral and tufted cells, connect a single primary dendrite to one glomerulus. This forms discrete connectivity between the ∼1,000 types of input and output neurons. It has remained unknown how this discrete dendrite wiring is established during development. We found that genetically silencing neuronal activity in mitral cells, but not from OSNs, perturbs the dendrite pruning of mitral cells. In vivo calcium imaging of awake neonatal animals revealed two types of spontaneous neuronal activity in mitral/tufted cells, but not in OSNs. Pharmacological and knockout experiments revealed a role for glutamate and NMDARs. The genetic blockade of neurotransmission among mitral/tufted cells reduced spontaneous activity and perturbed dendrite wiring. Thus, spontaneous network activity generated within the olfactory bulb self-organizes the parallel discrete connections in the mouse olfactory system.
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