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    Abstract
Plasmodium falciparum, the causative agent of human malaria, is an apicomplexan parasite with a complex, multi-host life cycle. Sixty percent of transcripts from its extreme AT-rich (81%) genome possess coding polyadenosine (polyA) runs, distinguishing the parasite from its hosts and other sequenced organisms. Recent studies indicate that transcripts with polyA runs encoding poly-lysine are hot spots for ribosome stalling and frameshifting, eliciting mRNA surveillance pathways and attenuating protein synthesis in the majority of prokaryotic and eukaryotic organisms. Here, we show that the P. falciparum translational machinery is paradigm-breaking. Using bioinformatic and biochemical approaches, we demonstrate that both endogenous genes and reporter sequences containing long polyA runs are efficiently and accurately transcribed and translated in P. falciparum cells. Translation of polyA tracks in the parasite does not elicit any response from mRNA surveillance pathways usually seen in host human cells or organisms with similar AT content. The translation efficiency and accuracy of the parasite protein synthesis machinery reveals a unique role of ribosomes in the evolution and adaptation of P. falciparum to an AU-rich transcriptome and polybasic amino sequences. Finally, we show that the ability of P. falciparum to synthesize long poly-lysine repeats has given this parasite a unique protein exportome and an advantage in infectivity that can be suppressed by addition of exogenous poly-basic polymers.




  


  
  



  
      
  
  
    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 18, 2018.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 PolyA tracks and poly-lysine repeats are the Achilles heel of Plasmodium falciparum



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      PolyA tracks and poly-lysine repeats are the Achilles heel of Plasmodium falciparum
    

  
      Slavica Pavlovic Djuranovic, Jessey Erath, Ryan J Andrews, Peter O Bayguinov, Joyce J Chung, Douglas L Chalker, James AJ Fitzpatrick, Walter N Moss, Pawel Szczesny, Sergej Djuranovic

  
      bioRxiv 420109; doi: https://doi.org/10.1101/420109 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      PolyA tracks and poly-lysine repeats are the Achilles heel of Plasmodium falciparum
    

  
      Slavica Pavlovic Djuranovic, Jessey Erath, Ryan J Andrews, Peter O Bayguinov, Joyce J Chung, Douglas L Chalker, James AJ Fitzpatrick, Walter N Moss, Pawel Szczesny, Sergej Djuranovic

  
      bioRxiv 420109; doi: https://doi.org/10.1101/420109 

  
  
  


  

  
  	      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

    
  
  
    	Microbiology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5127)

	Biochemistry (11504)

	Bioengineering (8581)

	Bioinformatics (28742)

	Biophysics (14745)

	Cancer Biology (11864)

	Cell Biology (17076)

	Clinical Trials (138)

	Developmental Biology (9278)

	Ecology (13975)

	Epidemiology (2067)

	Evolutionary Biology (18078)

	Genetics (12114)

	Genomics (16566)

	Immunology (11660)

	Microbiology (27563)

	Molecular Biology (11336)

	Neuroscience (59874)

	Paleontology (447)

	Pathology (1841)

	Pharmacology and Toxicology (3169)

	Physiology (4858)

	Plant Biology (10227)

	Scientific Communication and Education (1666)

	Synthetic Biology (2829)

	Systems Biology (7272)

	Zoology (1607)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  