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    Abstract
The availability of the cellular prion protein PrPC is limiting to prion replication, and its reduction greatly increases life expectancy in animal models of prion infection. Hence the proteins and the biochemical pathways controlling the biosynthesis and the degradation of PrPC may represent therapeutic targets. Here we performed an arrayed whole-transcriptome RNA interference screen to identify modulators of PrPC. We cultured human U251-MG glioblastoma cells in the presence of 64’752 unique siRNAs targeting 21’584 annotated human genes, and measured PrPC using a one-pot fluorescence resonance energy transfer immunoassay in 51’128 individual microplate wells. This screen yielded 743 candidate regulators of PrPC, which were then filtered through multiple secondary screens. Recursive candidate attrition yielded 54 novel regulators of PrPC, nine of which emerged as robust regulators of PrPC biosynthesis and degradation by transcriptional suppression in a CRISPR-interference validation screen. Six candidates were found to regulate PrPC in the opposite direction when transcriptionally activated using CRISPRa. The RNA-binding post-transcriptional repressor Pumilio-1 was identified as a potent modulator of PrPC through the degradation of PRNP mRNA. Because of its hypothesis-free design, the present listing paints an unbiased landscape of the genes regulating PrPC levels in cells, most of which were unanticipated, and some of which may be amenable to pharmacological targeting in the context of antiprion therapies.

Competing Interest Statement
The authors have declared no competing interest.



  


  
  



  
      
  
  
    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 January 28, 2021.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 The landscape of PrPC biosynthesis revealed by an arrayed genome-wide interference screen



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      The landscape of PrPC biosynthesis revealed by an arrayed genome-wide interference screen
    

  
      Daniel Heinzer, Merve Avar, Daniel Patrick Pease, Ashutosh Dhingra, Jiang-An Yin, Elke Schaper, Berre Doğançay, Marc Emmenegger, Anna Spinelli, Kevin Maggi, Andra Chincisan, Simone Hornemann, Peter Heutink, Adriano Aguzzi

  
      bioRxiv 2021.01.28.428672; doi: https://doi.org/10.1101/2021.01.28.428672 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      The landscape of PrPC biosynthesis revealed by an arrayed genome-wide interference screen
    

  
      Daniel Heinzer, Merve Avar, Daniel Patrick Pease, Ashutosh Dhingra, Jiang-An Yin, Elke Schaper, Berre Doğançay, Marc Emmenegger, Anna Spinelli, Kevin Maggi, Andra Chincisan, Simone Hornemann, Peter Heutink, Adriano Aguzzi

  
      bioRxiv 2021.01.28.428672; doi: https://doi.org/10.1101/2021.01.28.428672 

  
  
  


  

  
  	      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 (5181)

	Biochemistry (11652)

	Bioengineering (8685)

	Bioinformatics (29033)

	Biophysics (14877)

	Cancer Biology (12005)

	Cell Biology (17276)

	Clinical Trials (138)

	Developmental Biology (9370)

	Ecology (14094)

	Epidemiology (2067)

	Evolutionary Biology (18218)

	Genetics (12190)

	Genomics (16714)

	Immunology (11801)

	Microbiology (27882)

	Molecular Biology (11489)

	Neuroscience (60533)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3217)

	Physiology (4921)

	Plant Biology (10347)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7319)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  