





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The Evolutionary Dynamics of Hyperparasites
  
       View ORCID ProfileGraham R Northrup,  View ORCID ProfileSteven R Parratt, Carly Rozins,  View ORCID ProfileAnna-Liisa Laine, Mike Boots

  
      doi: https://doi.org/10.1101/2021.12.01.470853 

  
  
  

Graham R Northrup 
1Center for Computational Biology, College of Engineering, University of California, Berkeley, CA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Graham R Northrup
	For correspondence: 
gnorthrup@berkeley.edu


Steven R Parratt 
2Department of Ecology, Evolution and Behaviour, University of Liverpool, Liverpool, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Steven R Parratt


Carly Rozins 
3Department of Science and Technology Studies, Division of Natural Science, York University, Toronto, Ontario, Canada

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


Anna-Liisa Laine 
4Research Centre for Ecological Change, Organismal and Evolutionary Biology Research Programme, University of Helsinki, Finland
5Department of Evolutionary Biology and Environmental Studies, University of Zurich, Switzerland

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Anna-Liisa Laine


Mike Boots 
6Department of Integrative Biology, University of California Berkeley, CA
7Center for Ecology and Conservation, College of Life and Environmental Sciences, University of Exeter, Penryn Campus, UK

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	Data/Code
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Evolutionary theory has typically focused on pairwise interactions, such as those between hosts and parasites, with relatively little work on more complex interactions including hyperparasites: parasites of parasites. Hyperparasites are common in nature, with the chestnut blight fungus virus CHV-1 a well-known natural example, but also notably include the phages of important human bacterial diseases. Theory on hyperparasitism has mostly focused on their impact on the evolution of virulence of their parasite host and relatively little is known about evolutionary trajectories of hyperparasites themselves. Our general modeling framework highlights the central role the that ability of a hyperparasite to be transmitted with its parasite plays in their evolution. Hyperparasites which transmit with their parasite hosts (hitchhike) will be selected for lower virulence, trending towards hypermutualism or hypercommensalism and select against causing a reduction in parasite virulence (hypovirulence). We examine the impact on the evolution of hyperparasite systems a of a wide range of host and parasite traits showing, for example, that high parasite virulence selects for higher hyperparasite virulence feeding back into selection for hypovirulence in the parasite. Our results have implications for hyperparasite research, both as biocontrol agents and for understanding of how hyperparasites shape community ecology and evolution.
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