





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Ancient trans-acting siRNAs modulate auxin sensitivity in the moss Physcomitrella patens
  
       View ORCID ProfileYevgeniy Plavskin,  View ORCID ProfileAkitomo Nagashima,  View ORCID ProfilePierre-François Perroud,  View ORCID ProfileGurinder S. Atwal,  View ORCID ProfileMitsuyasu Hasebe,  View ORCID ProfileRalph S. Quatrano,  View ORCID ProfileMarja C.P. Timmermans

  
      doi: https://doi.org/10.1101/024307 

  
  
  

Yevgeniy Plavskin 
1Watson School of Biological Sciences, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Yevgeniy Plavskin


Akitomo Nagashima 
3National Institute for Basic Biology, Okazaki 444-8585, Japan
4Exploratory Research for Advanced Technology, Japan Science and Technology Agency, Okazaki 444-8585, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Akitomo Nagashima


Pierre-François Perroud 
5Department of Biology, Washington University, St. Louis, MO, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Pierre-François Perroud


Gurinder S. Atwal 
1Watson School of Biological Sciences, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Gurinder S. Atwal


Mitsuyasu Hasebe 
3National Institute for Basic Biology, Okazaki 444-8585, Japan
4Exploratory Research for Advanced Technology, Japan Science and Technology Agency, Okazaki 444-8585, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Mitsuyasu Hasebe


Ralph S. Quatrano 
5Department of Biology, Washington University, St. Louis, MO, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ralph S. Quatrano


Marja C.P. Timmermans 
1Watson School of Biological Sciences, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, USA
7Center for Plant Molecular Biology, University of Tübingen, Tübingen, Germany

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Marja C.P. Timmermans
	For correspondence: 
timmerma@cshl.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Novel developmental programs often evolve via the cooption of existing genetic networks. To gain insight into this evolutionary process, we explored an independent cooption event of the TAS3 tasiRNA pathway, which has been repeatedly redeployed over the course of plant evolution, in the moss Physcomitrella patens. We find an ancestral role for this pathway in the spatial regulation of a conserved set of Auxin Response Factors. In moss, this results in stochastic patterning of the filamentous protonemal tissue. Through a combination of computational modeling and experimentation, we demonstrate that tasiRNA regulation confers sensitivity and robustness onto the auxin response. The loss of auxin sensitivity is paralleled by decreased developmental sensitivity to nitrogen, a key environmental signal. We propose that the properties lent to the auxin response gene regulatory network by tasiRNAs, along with their ability to stochastically modulate development in response to environmental cues, have contributed to the tasiRNA-ARF module’s repeated cooption over the course of plant evolution.
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