





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        A high-quality grapevine downy mildew genome assembly reveals rapidly evolving and lineage-specific putative host adaptation genes
  
       View ORCID ProfileYann Dussert, Isabelle D. Mazet, Carole Couture,  View ORCID ProfileJérôme Gouzy, Marie-Christine Piron, Claire Kuchly, Olivier Bouchez, Claude Rispe,  View ORCID ProfilePere Mestre, François Delmotte

  
      doi: https://doi.org/10.1101/350041 

  
  
  

Yann Dussert 
1SAVE, INRA, Bordeaux Sciences Agro, Villenave d’Ornon, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Yann Dussert
	For correspondence: 
dussert.yann@gmail.com


Isabelle D. Mazet 
1SAVE, INRA, Bordeaux Sciences Agro, Villenave d’Ornon, France

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


Carole Couture 
1SAVE, INRA, Bordeaux Sciences Agro, Villenave d’Ornon, France

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


Jérôme Gouzy 
2LIPM, INRA, Université de Toulouse, CNRS, Castanet-Tolosan, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jérôme Gouzy


Marie-Christine Piron 
3SVQV, INRA, Université de Strasbourg, Colmar, France

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


Claire Kuchly 
4US 1426 GeT-PlaGe, Genotoul, INRA, Castanet-Tolosan, France

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


Olivier Bouchez 
4US 1426 GeT-PlaGe, Genotoul, INRA, Castanet-Tolosan, France

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


Claude Rispe 
5BIOEPAR, INRA, ONIRIS, Université Bretagne Loire, Nantes, France

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


Pere Mestre 
3SVQV, INRA, Université de Strasbourg, Colmar, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Pere Mestre


François Delmotte 
1SAVE, INRA, Bordeaux Sciences Agro, Villenave d’Ornon, France

	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
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Downy mildews are obligate biotrophic oomycete pathogens that cause devastating plant diseases on economically important crops. Plasmopara viticola is the causal agent of grapevine downy mildew, a major disease in vineyards worldwide. We sequenced the genome of Pl. viticola with PacBio long reads and obtained a new 92.94 Mb assembly with high continuity (359 scaffolds for a N50 of 706.5 kb) due to a better resolution of repeat regions. This assembly presented a high level of gene completeness, recovering 1,592 genes encoding secreted proteins involved in plant-pathogen interactions. Pl. viticola had a two-speed genome architecture, with secreted protein-encoding genes preferentially located in gene-sparse, repeat-rich regions and evolving rapidly, as indicated by pairwise dN/dS values. We also used short reads to assemble the genome of Plasmopara muralis, a closely related species infecting grape ivy (Parthenocissus tricuspidata). The lineage-specific proteins identified by comparative genomics analysis included a large proportion of RxLR cytoplasmic effectors and, more generally, genes with high dN/dS values. We identified 270 candidate genes under positive selection, including several genes encoding transporters and components of the RNA machinery potentially involved in host specialization. Finally, the Pl. viticola genome assembly generated here will allow the development of robust population genomics approaches for investigating the mechanisms involved in adaptation to biotic and abiotic selective pressures in this species.
DATA AVAILABILITY Raw reads and genome assemblies have been deposited in GenBank (BioProjects PRJNA329579 for Pl. viticola and PRJNA448661 for Pl. muralis). Genome assemblies, gene annotations and analysis files (e.g. orthology relationships, full tables for GO enrichment analyses, pairwise dN/dS values and branch-site tests) have been deposited in Dataverse (Pl. viticola assembly and annotation: doi.org/10.15454/4NYHD6, Pl. muralis assembly and annotation: doi.org/10.15454/Q1QJYK, analysis files: doi.org/10.15454/8NZ8X9). Links to the data and information about the grapevine downy mildew genome project can be found at http://grapevine-downy-mildew-genome.com/.


Footnotes
	Minor changes to the Plasmopara muralis assembly
Addition of the Phytophthora infestans KEGG annotation for the analysis of gene losses linked to biotrophy
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