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    Abstract
In vertebrates and invertebrates, neurotransmitter release relies on a highly conserved molecular machinery. A surprisingly small number of presynaptic proteins evolved specifically in vertebrates. How they expand the power or versatility of the conserved core machinery is unclear. One of these vertebrate-specific proteins, called Mover / TPRGL / SVAP30, is heterogeneously expressed throughout the brain, suggesting that it adds special functions to subtypes of presynaptic terminals. In this study we generated Mover knockout mice to investigate the role of Mover from synaptic transmission to behavior. Deletion of Mover did not affect synaptic transmission at CA3 to CA1 synapses. In contrast, Mover deficient mice had strongly increased short-term facilitation at mossy fiber to CA3 synapses. This increase included frequency facilitation, a hallmark of mossy fiber terminal function. The effect was age- and Ca2+-dependent, and relied on the Kainate receptor/cAMP pathway in the mossy fiber terminals. Despite this change in presynaptic plasticity, the absence of Mover did not affect long-term spatial reference memory or working memory, but led to reduced anxiety. These discoveries suggest that Mover has distinct roles at different synapses. At mossy-fiber terminals, it acts to constrain the extent of presynaptic facilitation. Its role in activity-dependent neurotransmission could be necessary for normal anxiety responses.
Significance Statement The enormous increase in the complexity of brains during evolution is accompanied by a remarkably small number of new, vertebrate-specific presynaptic proteins. These proteins are unlikely to be essential for transmitter release, because invertebrate synapses do not need them. But what functions do they fulfill? We show that the vertebrate-specific protein Mover is involved in constraining the release of neurotransmitters in some synapses in the hippocampus, while not affecting others. We further demonstrate that the absence of this protein leads to decreased anxiety levels. Understanding the function of such a protein can help us further understand synaptic transmission, the specializations that are brought about in vertebrate synapses, and how this can help or hinder neurological or psychiatric disorders.





  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted February 25, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Increased synaptic facilitation and exploratory behavior in mice lacking the presynaptic protein Mover



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Increased synaptic facilitation and exploratory behavior in mice lacking the presynaptic protein Mover
    

  
      Julio S. Viotti, Frederik W. Ott, Eva M. Schleicher, Jannek M. Wagner, Yvonne Bouter, Thomas A. Bayer, Thomas Dresbach

  
      bioRxiv 560896; doi: https://doi.org/10.1101/560896 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Increased synaptic facilitation and exploratory behavior in mice lacking the presynaptic protein Mover
    

  
      Julio S. Viotti, Frederik W. Ott, Eva M. Schleicher, Jannek M. Wagner, Yvonne Bouter, Thomas A. Bayer, Thomas Dresbach

  
      bioRxiv 560896; doi: https://doi.org/10.1101/560896 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Neuroscience




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5180)

	Biochemistry (11652)

	Bioengineering (8683)

	Bioinformatics (29029)

	Biophysics (14872)

	Cancer Biology (12005)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9368)

	Ecology (14093)

	Epidemiology (2067)

	Evolutionary Biology (18212)

	Genetics (12189)

	Genomics (16713)

	Immunology (11799)

	Microbiology (27882)

	Molecular Biology (11489)

	Neuroscience (60527)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3217)

	Physiology (4921)

	Plant Biology (10346)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  