





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Recently expanded clonal lineages of the rice blast fungus display distinct patterns of presence/absence of effector genes
  
       View ORCID ProfileSergio M. Latorre,  View ORCID ProfileC. Sarai Reyes-Avila,  View ORCID ProfileAngus Malmgren,  View ORCID ProfileJoe Win,  View ORCID ProfileSophien Kamoun,  View ORCID ProfileHernán A. Burbano

  
      doi: https://doi.org/10.1101/2020.01.09.900308 

  
  
  

Sergio M. Latorre 
1Research Group for Ancient Genomics and Evolution, Max Planck Institute for Developmental Biology, Tuebingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sergio M. Latorre


C. Sarai Reyes-Avila 
2The Sainsbury Laboratory, University of East Anglia, Norwich Research Park, Norwich, UK
3Natural History Museum of Denmark, University of Copenhagen, Copenhagen, Denmark

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for C. Sarai Reyes-Avila


Angus Malmgren 
2The Sainsbury Laboratory, University of East Anglia, Norwich Research Park, Norwich, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Angus Malmgren


Joe Win 
2The Sainsbury Laboratory, University of East Anglia, Norwich Research Park, Norwich, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Joe Win


Sophien Kamoun 
2The Sainsbury Laboratory, University of East Anglia, Norwich Research Park, Norwich, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sophien Kamoun
	For correspondence: 
sophien.kamoun@tsl.ac.uk
h.burbano@ucl.ac.uk


Hernán A. Burbano 
1Research Group for Ancient Genomics and Evolution, Max Planck Institute for Developmental Biology, Tuebingen, Germany
4Centre for Life’s Origin and Evolution, Department of Genetics, Evolution and Environment, University College London, London, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Hernán A. Burbano
	For correspondence: 
sophien.kamoun@tsl.ac.uk
h.burbano@ucl.ac.uk




  


  
  



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


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Background Understanding the mechanisms and timescales of plant pathogen outbreaks requires a detailed genome-scale analysis of their population history. The fungus Magnaporthe (Syn. Pyricularia) oryzae —the causal agent of blast disease of cereals— is among the most destructive plant pathogens to world agriculture and a major threat to the production of rice, wheat and other cereals. Although M. oryzae is a multihost pathogen that infects more than 50 species of cereals and grasses, all rice-infecting isolates belong to a single genetically defined lineage. Here, we combined multiple genomics datasets to reconstruct the genetic history of the rice-infecting lineage of M. oryzae based on 131 isolates from 21 countries.

Results The global population of the rice blast fungus consists of a diverse set of individuals and three well-defined genetic groups. Multiple population genetic tests revealed that the rice-infecting lineage of the blast fungus probably originated from a recombining diverse group in South East Asia followed by three independent clonal expansions that took place over the last ∼200 years. Patterns of allele sharing identified a subpopulation from the recombining diverse group that introgressed with one of the clonal lineages before its global expansion. Remarkably, the four genetic lineages of the rice blast fungus vary in the number and patterns of presence/absence of candidate effector genes. In particular, clonal lineages carry a reduced repertoire of effector genes compared with the diverse group, and specific combinations of effector presence/absence define each of the pandemic clonal lineages.

Conclusions Our analyses reconstruct the genetic history of the rice-infecting lineage of M. oryzae revealing three clonal lineages associated with rice blast pandemics. Each of these lineages displays a specific pattern of presence/absence of effector genes that may have shaped their adaptation to the rice host and their evolutionary history.


Footnotes
	
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA417903/


	
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA354675/
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