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    Summary
Pathogens compete for hosts through patterns of cross-protection conferred by immune responses to antigens1. To evade the immune system, several pathogens possess hypervariable multi-copy gene families encoding large pools of antigenic variants2. In the malaria parasite Plasmodium falciparum, var genes encoding the major blood-stage antigen, PfEMP1, are one such family, with repertoires of 50-60 genes in an individual parasite3, and tens of thousands of gene variants in local populations of high transmission regions4 generated through ectopic recombination5,6 and mutation. Deep sampling of asymptomatic children in a West African population has recently revealed non-random structure in this enormous diversity, with extremely low genetic overlap among var gene repertoires even in multi-genome P. falciparum isolates7. This is consistent with previous strain theory, postulating co-existence of discrete non-overlapping pathogen strains8–10 as a result of selection against recombinants due to cross-immunity. However, the combinatorial complexity of the var system in high transmission regions remains beyond the reach of existing strain theory, and neutral models do not yet exist to differentiate signatures of immune selection from those of pure transmission dynamics. Here, we present theory to identify signatures of immune selection that reveal non-neutral structures both in simulated systems and in an extensively sampled population in Bongo District (BD), Ghana. We develop two neutral models that encompass malaria epidemiology but exclude competitive interactions between parasites. We then present an analytical framework based on genetic similarity networks appropriate for the recombination mechanisms that generate diversity. Network patterns harbor distinctive signatures of selection structuring antigenic diversity in this highly recombinant gene family through frequency-dependent competition for hosts. This unique population structure created by non-neutral forces, likely immune selection, underlies the ability of the parasite to multiply infect individual hosts with long lasting chronic infections11, constituting a large reservoir of transmission in highly endemic regions of Africa. To be successful, elimination strategies must move beyond prevalence of infection and target this diversity which is at the heart of malaria transmission and pathology.




  


  
  



  
      
  
  
    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 October 03, 2017.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Networks of genetic similarity reveal non-neutral processes shape strain structure in 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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Networks of genetic similarity reveal non-neutral processes shape strain structure in Plasmodium falciparum
    

  
      Qixin He, Shai Pilosof, Kathryn E. Tiedje, Shazia Ruybal-Pesántez, Yael Artzy-Randrup, Edward B. Baskerville, Karen P. Day, Mercedes Pascual

  
      bioRxiv 197954; doi: https://doi.org/10.1101/197954 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Networks of genetic similarity reveal non-neutral processes shape strain structure in Plasmodium falciparum
    

  
      Qixin He, Shai Pilosof, Kathryn E. Tiedje, Shazia Ruybal-Pesántez, Yael Artzy-Randrup, Edward B. Baskerville, Karen P. Day, Mercedes Pascual

  
      bioRxiv 197954; doi: https://doi.org/10.1101/197954 

  
  
  


  

  
  	      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

    
  
  
    	Ecology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11640)

	Bioengineering (8679)

	Bioinformatics (29014)

	Biophysics (14861)

	Cancer Biology (11999)

	Cell Biology (17268)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14080)

	Epidemiology (2067)

	Evolutionary Biology (18200)

	Genetics (12184)

	Genomics (16703)

	Immunology (11790)

	Microbiology (27858)

	Molecular Biology (11477)

	Neuroscience (60477)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  