





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        In plants, decapping prevents RDR6-dependent production of small interfering RNAs from endogenous mRNAs
  
      Angel Emilio Martínez de Alba, Ana Beatriz Moreno, Marc Gabriel, Allison C. Mallory, Aurélie Christ, Rémi Bounon, Sandrine Balzergue, Sebastien Aubourg, Daniel Gautheret, Martin D. Crespi, Hervé Vaucheret, Alexis Maizel

  
      doi: https://doi.org/10.1101/013912 

  
  
  

Angel Emilio Martínez de Alba 
1Institut Jean-Pierre Bourgin UMR 1318, INRA, SPS Saclay Plant Sciences, Versailles, France.

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


Ana Beatriz Moreno 
2Institut des Sciences du Végétal, CNRS UPR 2355, SPS Saclay Plant Sciences, Gif-sur-Yvette, France.

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


Marc Gabriel 
3Institute for Integrative Biology of the Cell, UMR 9198 - Universite Paris-Sud, Gif-sur-Yvette, France.

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


Allison C. Mallory 
1Institut Jean-Pierre Bourgin UMR 1318, INRA, SPS Saclay Plant Sciences, Versailles, France.
7Current address: Institut Curie, Unité de Génétique et Biologie du Développement, 26 Rue d’Ulm, 75248, Paris Cedex 05, France

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


Aurélie Christ 
2Institut des Sciences du Végétal, CNRS UPR 2355, SPS Saclay Plant Sciences, Gif-sur-Yvette, France.

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


Rémi Bounon 
4Unité de Recherche en Génomique Végétale, UMR INRA 1165-CNRS 8114-UEVE, Evry, France.

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


Sandrine Balzergue 
4Unité de Recherche en Génomique Végétale, UMR INRA 1165-CNRS 8114-UEVE, Evry, France.

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


Sebastien Aubourg 
4Unité de Recherche en Génomique Végétale, UMR INRA 1165-CNRS 8114-UEVE, Evry, France.

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


Daniel Gautheret 
3Institute for Integrative Biology of the Cell, UMR 9198 - Universite Paris-Sud, Gif-sur-Yvette, France.

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


Martin D. Crespi 
2Institut des Sciences du Végétal, CNRS UPR 2355, SPS Saclay Plant Sciences, Gif-sur-Yvette, France.

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


Hervé Vaucheret 
1Institut Jean-Pierre Bourgin UMR 1318, INRA, SPS Saclay Plant Sciences, Versailles, France.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
alexis.maizel@cos.uni-heidelberg.de
herve.vaucheret@versailles.inra.fr


Alexis Maizel 
2Institut des Sciences du Végétal, CNRS UPR 2355, SPS Saclay Plant Sciences, Gif-sur-Yvette, France.
5Center for Organismal Studies, University of Heidelberg, Germany.

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
alexis.maizel@cos.uni-heidelberg.de
herve.vaucheret@versailles.inra.fr




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Cytoplasmic degradation of endogenous RNAs is an integral part of RNA quality control (RQC) and often relies on the removal of the 5’ cap structure and their subsequent 5’ to 3’ degradation in cytoplasmic processing (P-)bodies. In parallel, many eukaryotes degrade exogenous and selected endogenous RNAs through post-transcriptional gene silencing (PTGS). In plants, PTGS depends on small interfering (si)RNAs produced after the conversion of single-stranded RNAs to doublestranded RNAs by the cellular RNA DEPENDENT RNA POLYMERASE 6 (RDR6) in cytoplasmic siRNA-bodies. PTGS and RQC compete for transgene-derived RNAs, but it is unknown whether this competition also occurs for endogenous transcripts. Here, we show that the lethality of decapping mutants is suppressed by impairing RDR6 activity. We also show that upon decapping impairment hundreds of endogenous mRNAs give rise to a new class of siRNAs, a subset of which depends on RDR6 for their production. We observe that, in vivo, P- and siRNA-bodies often are juxtaposed and remain associated while moving in an actin-dependent manner, potentially allowing for cross-talk of the two machineries. Our results suggest that the decapping of aberrant endogenous RNA in P-bodies limits their entry into the PTGS pathway and prevents the subsequent deleterious consequences arising from this entry. We anticipate that the siRNAs identified in decapping mutants represent a subset of a larger ensemble of endogenous siRNAs. We call them rqc-siRNAs due to their over-accumulation when RQC processes are impaired.
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