





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Developmental synaptic changes at the transient olivocochlear-inner hair cell synapse
  
      Graciela Kearney, Javier Zorrilla de San Martín, Lucas G. Vattino, Ana Belén Elgoyhen, Carolina Wedemeyer, Eleonora Katz

  
      doi: https://doi.org/10.1101/452524 

  
  
  

Graciela Kearney 
1Instituto de Investigaciones en Ingeniería Genética y Biología Molecular, “Dr. Héctor N. Torres”, Consejo Nacional de Investigaciones Científicas y Técnicas, (1428) Ciudad Autónoma de Buenos Aires, Argentina.

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


Javier Zorrilla de San Martín 
1Instituto de Investigaciones en Ingeniería Genética y Biología Molecular, “Dr. Héctor N. Torres”, Consejo Nacional de Investigaciones Científicas y Técnicas, (1428) Ciudad Autónoma de Buenos Aires, Argentina.

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


Lucas G. Vattino 
1Instituto de Investigaciones en Ingeniería Genética y Biología Molecular, “Dr. Héctor N. Torres”, Consejo Nacional de Investigaciones Científicas y Técnicas, (1428) Ciudad Autónoma de Buenos Aires, Argentina.

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


Ana Belén Elgoyhen 
1Instituto de Investigaciones en Ingeniería Genética y Biología Molecular, “Dr. Héctor N. Torres”, Consejo Nacional de Investigaciones Científicas y Técnicas, (1428) Ciudad Autónoma de Buenos Aires, Argentina.
2Instituto de Farmacología, Facultad de Medicina, Universidad de Buenos Aires, (1121) Ciudad Autónoma de Buenos Aires, Argentina.

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


Carolina Wedemeyer 
1Instituto de Investigaciones en Ingeniería Genética y Biología Molecular, “Dr. Héctor N. Torres”, Consejo Nacional de Investigaciones Científicas y Técnicas, (1428) Ciudad Autónoma de Buenos Aires, Argentina.

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


Eleonora Katz 
1Instituto de Investigaciones en Ingeniería Genética y Biología Molecular, “Dr. Héctor N. Torres”, Consejo Nacional de Investigaciones Científicas y Técnicas, (1428) Ciudad Autónoma de Buenos Aires, Argentina.
3Departamento de Fisiología, Biología Molecular y Celular, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires. Ciudad Universitaria (C1428EGA) Ciudad Autónoma de Buenos Aires, Argentina.

	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]

  
    
  
      
  
  
    Abstract
In the mature mammalian cochlea, inner hair cells (IHCs) are mainly innervated by afferent fibers that convey sound information to the central nervous system. During postnatal development, however, medial olivocochlear (MOC) efferent fibers transiently innervate the IHCs. The MOC-IHC synapse, functional from postnatal day (P)0 to hearing onset (P12), undergoes dramatic changes in the sensitivity to acetylcholine (ACh) and in the expression of key postsynaptic proteins. To evaluate whether there are associated changes in the properties of ACh release during this period, we used a cochlear preparation from mice at P4, P6-7 and P9-11 and monitored transmitter release from MOC terminals in voltage-clamped IHCs in the whole-cell configuration. The quantum content increased 5.6x from P4 to P9-11 due to increases in the size and replenishment rate of the readily releasable pool (RRP) of synaptic vesicles, without changes in their probability of release (Pvesicle) or quantum size. This strengthening in transmission was accompanied by changes in the short-term plasticity (STP) properties, which switched from facilitation at P4 to depression at P9-11. We have previously shown that at P9-11, ACh release is supported by P/Q and N-type voltage-gated calcium channels (VGCCs) and negatively regulated by BK potassium channels activated by Ca2+ influx through L-type VGCCs. We now show that at P4 and P6-7, release is mediated by P/Q-, R- and L-type VGCCs. Interestingly, L-type VGCCs have a dual role: they both support release and fuel BK channels, suggesting that at immature stages the presynaptic proteins involved in release are less compartmentalized.
Significance statement During postnatal development prior to the onset of hearing, cochlear IHCs present spontaneous Ca2+ action potentials which release glutamate at the first auditory synapse in the absence of sound stimulation. The IHC Ca2+ action potential frequency pattern, which is crucial for the correct establishment and function of the auditory system, is regulated by the efferent MOC system that transiently innervates IHCs during this period. We show short-term synaptic plasticity properties of the MOC-IHC synapse that tightly shape this critical developmental period.
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