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    Abstract
Parkinson’s disease is a neurodegenerative disorder characterized by accumulation of alpha-synuclein (αSyn) aggregates and by abnormalities in lipid storage. To investigate the potential pathophysiological consequences of interactions between αSyn and proteins that regulate the homeostasis of intracellular lipid droplets (LDs), we employed a transgenic Drosophila model of PD in which human αSyn is specifically expressed in photoreceptor neurons. We found that overexpression of the LD-coating proteins perilipin 1 and 2 (dPlin1/2) markedly increased LD accumulation in the neurons. Perilipins also co-localized with αSyn at the LD surface in both Drosophila photoreceptor neurons (dPlin2) and human neuroblastoma cells (PLIN3). Co-expression of αSyn and dPlin2 in photoreceptor neurons synergistically amplified LD content through a mechanism involving LD stabilization, independently of Brummer-mediated lipolysis or de novo synthesis of triacylglycerols. Accumulation of LDs also increased the resistance of αSyn to proteolytic digestion, a phenomenon associated with αSyn aggregation in human neurons. Our results suggest that binding of αSyn to PLIN-coated LDs stabilizes the LD structure and may contribute to the pathogenic misfolding and aggregation of αSyn in neurons.

Competing Interest Statement
The authors have declared no competing interest.
Footnotes
	The previous version of the manuscript uploaded was missing the supplemental figures. There was also an error in the list of authors (Bertrand Mollereau should be last author and Victor Girard first author).






  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted September 17, 2020.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 Alpha-synuclein enhances lipid droplet accumulation in neurons in a Drosophila model of Parkinson’s disease



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Alpha-synuclein enhances lipid droplet accumulation in neurons in a Drosophila model of Parkinson’s disease
    

  
      Victor Girard, Florence Jollivet, Oskar Knittelfelder, Jean-Noel Arsac, Gilles Chatelain, Daan M. Van den Brink, Thierry Baron, Andrej Shevchenko, Nathalie Davoust-Nataf, Bertrand Mollereau

  
      bioRxiv 2020.09.16.299354; doi: https://doi.org/10.1101/2020.09.16.299354 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Alpha-synuclein enhances lipid droplet accumulation in neurons in a Drosophila model of Parkinson’s disease
    

  
      Victor Girard, Florence Jollivet, Oskar Knittelfelder, Jean-Noel Arsac, Gilles Chatelain, Daan M. Van den Brink, Thierry Baron, Andrej Shevchenko, Nathalie Davoust-Nataf, Bertrand Mollereau

  
      bioRxiv 2020.09.16.299354; doi: https://doi.org/10.1101/2020.09.16.299354 

  
  
  


  

  
  	      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

    
  
  
    	Cell Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11641)

	Bioengineering (8679)

	Bioinformatics (29017)

	Biophysics (14863)

	Cancer Biology (11999)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14084)

	Epidemiology (2067)

	Evolutionary Biology (18204)

	Genetics (12185)

	Genomics (16704)

	Immunology (11792)

	Microbiology (27859)

	Molecular Biology (11481)

	Neuroscience (60491)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7317)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  