





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        A computational model to unravel the function of amyloid-β peptide in contact with a phospholipid membrane
  
      Pham Dinh Quoc Huy,  View ORCID ProfilePawel Krupa,  View ORCID ProfileHoang Linh Nguyen,  View ORCID ProfileGiovanni La Penna,  View ORCID ProfileMai Suan Li

  
      doi: https://doi.org/10.1101/2020.01.17.910182 

  
  
  

Pham Dinh Quoc Huy 
1Institute of Physics, Polish Academy of Sciences, Warsaw, Poland

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


Pawel Krupa 
1Institute of Physics, Polish Academy of Sciences, Warsaw, Poland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Pawel Krupa


Hoang Linh Nguyen 
2Institute for Computational Science and Technology, Ho Chi Minh City, Vietnam

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Hoang Linh Nguyen


Giovanni La Penna 
3Institute for Chemistry of Organometallic Compounds, National Research Council, Florence, Italy
4Section Roma-Tor Vergata of Italian Institute for Nuclear Physics, Roma, Italy

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Giovanni La Penna
	For correspondence: 
giovanni.lapenna@cnr.it


Mai Suan Li 
1Institute of Physics, Polish Academy of Sciences, Warsaw, Poland
2Institute for Computational Science and Technology, Ho Chi Minh City, Vietnam

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Mai Suan Li




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The normal synapse activity involves the release of copper and other divalent cations in the synaptic region. These ions have a strong impact on the membrane properties, especially when the membrane has charged groups, like it is the case of synapse. In this work we use an atomistic computational model of dimyristoyl-phosphatidylcholine (DMPC) membrane bilayer. We perturb this model with a simple model of divalent cation (Mg2+), and with a single amyloid-β (Aβ) peptide of 42 residues, both with and without a single Cu2+ ion bound to the N-terminus. In agreement with experimental results reported in the literature, the model confirms that divalent cations locally destabilize the DMPC membrane bilayer, and, for the first time, that the monomeric form of Aβ helps in avoiding the interactions between divalent cations and DMPC, preventing significant effects on the DMPC bilayer properties. These results are discussed in the frame of a protective role of diluted Aβ peptide floating in the synaptic region.
Author summary We modelled the behavior of a Mg2+ divalent cation, with the size of Zn2+ and Cu2+, in contact with a phosphatidyl lipid bilayer. We also modelled the monomeric amyloid-β peptide 1-42, both free and Cu-loaded, the latter mimicking the final step of the binding between the peptide and the divalent cation. On the basis of the simulation results, we propose that the peptide hinders the strong interactions between the divalent cation and the membrane.
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