





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The role of PI(4,5)P2 and synaptotagmin in membrane fusion - an in vitro study
  
       View ORCID ProfileJörn Dietz, Marieelen Oelkers, Raphael Hubrich, Angel Pérez-Lara,  View ORCID ProfileReinhard Jahn,  View ORCID ProfileClaudia Steinem,  View ORCID ProfileAndreas Janshoff

  
      doi: https://doi.org/10.1101/2021.05.15.444276 

  
  
  

Jörn Dietz 
1Georg-August Universität, Institute for Physical Chemistry, Tammannstr. 6, 37077 Göttingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jörn Dietz


Marieelen Oelkers 
1Georg-August Universität, Institute for Physical Chemistry, Tammannstr. 6, 37077 Göttingen, Germany

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


Raphael Hubrich 
2Georg-August Universität, Institute for Organic and Biomolecular Chemistry, Tammannstr. 2, 37077 Göttingen, Germany

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


Angel Pérez-Lara 
3Department of Neurobiology, Max Planck Institute for Biophysical Chemistry, Am Faßberg 11, 37077 Göttingen, Germany

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


Reinhard Jahn 
3Department of Neurobiology, Max Planck Institute for Biophysical Chemistry, Am Faßberg 11, 37077 Göttingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Reinhard Jahn


Claudia Steinem 
2Georg-August Universität, Institute for Organic and Biomolecular Chemistry, Tammannstr. 2, 37077 Göttingen, Germany
4Max Planck Institute for Dynamics and Self-Organization, Am Faßberg 17, 37077 Göttingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Claudia Steinem


Andreas Janshoff 
1Georg-August Universität, Institute for Physical Chemistry, Tammannstr. 6, 37077 Göttingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Andreas Janshoff
	For correspondence: 
ajansho@gwdg.de




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Synaptotagmin-1 (syt-1) is known to trigger fusion of neuronal synaptic vesicles with the presynaptic membrane by recognizing acidic membrane lipids. In particular, binding to PI(4,5)P2 is believed to be crucial for its function as a calcium sensor. We propose a mechanism for syt-1 to interact with anionic bilayers and promote fusion in the presence of SNARE proteins. We found that in the absence of Ca2+ the binding of syt-1 to membranes depends on the PI(4,5)P2 content. Addition of Ca2+ switches the interaction forces from weak to strong eventually exceeding the cohesion of the C2A domain, while the interaction between PI(4,5)P2 and the C2B domain was preserved even in the absence of Ca2+ or phosphatidylserine. Fusion of large unilamellar vesicles equipped with syt-1 and synaptobrevin with free-standing target membranes composed of PS/PI(4,5)P2 show an increased fusion speed, and by effective suppression of stalled intermediate states, a larger number of full fusion events. Fusion efficiency could be maximized when irreversible docking is additionally prevented by addition of multivalent anions. The picture that emerges is that syt-1 remodels the membrane in the presence of calcium and PIP2, thereby substantially increasing the efficiency of membrane fusion by avoiding stalled intermediate states.
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