





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The molecular link between auxin and ROS-Mediated polar root hair growth
  
      Silvina Mangano, Silvina Paola Denita-Juarez, Hee-Seung Choi, Eliana Marzol, Youra Hwang, Philippe Ranocha, Silvia Melina Velasquez, Cecilia Borassi, María Laura Barberini, Ariel Alejandro Aptekmann, Jorge Prometeo Muschietti, Alejandro Daniel Nadra, Christophe Dunand, Hyung-Taeg Cho, José Manuel Estevez

  
      doi: https://doi.org/10.1101/116517 

  
  
  

Silvina Mangano 
1Fundación Instituto Leloir and IIBBA-CONICET. Av. Patricia Argentinas 435, Buenos Aires C1405BWE, Argentina
7Instituto de Fisiologiía, Biologiía Molecular y Neurociencias, IFIByNE-CONICET, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Intendente Güiraldes 2160, Ciudad Universitaria, Pabelloón II, Buenos Aires C1428EGA, Argentina

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


Silvina Paola Denita-Juarez 
1Fundación Instituto Leloir and IIBBA-CONICET. Av. Patricia Argentinas 435, Buenos Aires C1405BWE, Argentina
7Instituto de Fisiologiía, Biologiía Molecular y Neurociencias, IFIByNE-CONICET, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Intendente Güiraldes 2160, Ciudad Universitaria, Pabelloón II, Buenos Aires C1428EGA, Argentina

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


Hee-Seung Choi 
2Department of Biological Sciences, Seoul National University, Seoul 151-742, Korea

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


Eliana Marzol 
1Fundación Instituto Leloir and IIBBA-CONICET. Av. Patricia Argentinas 435, Buenos Aires C1405BWE, Argentina
7Instituto de Fisiologiía, Biologiía Molecular y Neurociencias, IFIByNE-CONICET, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Intendente Güiraldes 2160, Ciudad Universitaria, Pabelloón II, Buenos Aires C1428EGA, Argentina

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


Youra Hwang 
2Department of Biological Sciences, Seoul National University, Seoul 151-742, Korea

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


Philippe Ranocha 
3Université de Toulouse, UPS, UMR 5546, Laboratoire de Recherche en Sciences Végétales, BP 42617, F-31326 CNRS, UMR 5546 Castanet-Tolosan, France

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


Silvia Melina Velasquez 
1Fundación Instituto Leloir and IIBBA-CONICET. Av. Patricia Argentinas 435, Buenos Aires C1405BWE, Argentina
7Instituto de Fisiologiía, Biologiía Molecular y Neurociencias, IFIByNE-CONICET, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Intendente Güiraldes 2160, Ciudad Universitaria, Pabelloón II, Buenos Aires C1428EGA, Argentina

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


Cecilia Borassi 
1Fundación Instituto Leloir and IIBBA-CONICET. Av. Patricia Argentinas 435, Buenos Aires C1405BWE, Argentina
7Instituto de Fisiologiía, Biologiía Molecular y Neurociencias, IFIByNE-CONICET, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Intendente Güiraldes 2160, Ciudad Universitaria, Pabelloón II, Buenos Aires C1428EGA, Argentina

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


María Laura Barberini 
4Instituto de Investigaciones en Ingeniería Gené tica y Biología Molecular, Dr. Héctor Torres (INGEBI-CONICET), Vuelta de Obligado 2490, Buenos Aires 1428, Argentina

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


Ariel Alejandro Aptekmann 
5Departamento de Qímica Biológica, IQUIBICEN-CONICET, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Intendente Guiraldes 2160, Ciudad Universitaria, Pabelloón II, Buenos Aires C1428EGA, Argentina

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


Jorge Prometeo Muschietti 
4Instituto de Investigaciones en Ingeniería Gené tica y Biología Molecular, Dr. Héctor Torres (INGEBI-CONICET), Vuelta de Obligado 2490, Buenos Aires 1428, Argentina
6Departamento de Biodiversidad y Biologiía Experimental, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Intendente Güiraldes 2160, Ciudad Universitaria, Pabelloón II, Buenos Aires C1428EGA, Argentina

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


Alejandro Daniel Nadra 
5Departamento de Qímica Biológica, IQUIBICEN-CONICET, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Intendente Guiraldes 2160, Ciudad Universitaria, Pabelloón II, Buenos Aires C1428EGA, Argentina

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


Christophe Dunand 
3Université de Toulouse, UPS, UMR 5546, Laboratoire de Recherche en Sciences Végétales, BP 42617, F-31326 CNRS, UMR 5546 Castanet-Tolosan, France

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


Hyung-Taeg Cho 
2Department of Biological Sciences, Seoul National University, Seoul 151-742, Korea

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
htcho@snu.ac.kr
jestevez@leloir.org.ar


José Manuel Estevez 
1Fundación Instituto Leloir and IIBBA-CONICET. Av. Patricia Argentinas 435, Buenos Aires C1405BWE, Argentina
7Instituto de Fisiologiía, Biologiía Molecular y Neurociencias, IFIByNE-CONICET, Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires, Intendente Güiraldes 2160, Ciudad Universitaria, Pabelloón II, Buenos Aires C1428EGA, Argentina

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
htcho@snu.ac.kr
jestevez@leloir.org.ar




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Root hair polar growth is endogenously controlled by auxin and sustained by oscillating levels of reactive oxygen species (ROS). These cells extend several hundred-fold their original size toward signals important for plant survival. Although their final cell size is of fundamental importance, the molecular mechanisms that control it remain largely unknown. Here, we show that ROS production is controlled by the transcription factors RSL4, which in turn is transcriptionally regulated by auxin through several Auxin Responsive Factors (ARFs). In this manner, auxin controls ROS-mediated polar growth by activating RSL4, which then upregulates the expression of genes encoding NADPH oxidases (also known as RBOHs, RESPIRATORY BURST OXIDASE HOMOLOG proteins) and Class-III Peroxidases (PER), which catalyse ROS production. Chemical or genetic interference with the ROS balance or peroxidase activity affect root hair final cell size. Overall, our findings establish a molecular link between auxin regulated ARFs-RSL4 and ROS-mediated polar root hair growth.
Significance Statement Tip-growing root hairs are excellent model systems to decipher the molecular mechanism underlying reactive oxygen species (ROS)-mediated cell elongation. Root hairs are able to expand in response to external signals, increasing several hundred-fold their original size, which is important for survival of the plant. Although their final cell size is of fundamental importance, the molecular mechanisms that control it remain largely unknown. In this study, we propose a molecular mechanism that links the auxin-Auxin Response Factors (ARFs) module to activation of RSL4, which directly targets genes encoding ROS-producing enzymes, such as NADPH oxidases (or RBOHs) and secreted type-III peroxidases (PERs). Activation of these genes impacts apoplastic ROS homeostasis, thereby stimulating root hair cell elongation.





  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted March 14, 2017.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 The molecular link between auxin and ROS-Mediated polar root hair growth



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      The molecular link between auxin and ROS-Mediated polar root hair growth
    

  
      Silvina Mangano, Silvina Paola Denita-Juarez, Hee-Seung Choi, Eliana Marzol, Youra Hwang, Philippe Ranocha, Silvia Melina Velasquez, Cecilia Borassi, María Laura Barberini, Ariel Alejandro Aptekmann, Jorge Prometeo Muschietti, Alejandro Daniel Nadra, Christophe Dunand, Hyung-Taeg Cho, José Manuel Estevez

  
      bioRxiv 116517; doi: https://doi.org/10.1101/116517 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      The molecular link between auxin and ROS-Mediated polar root hair growth
    

  
      Silvina Mangano, Silvina Paola Denita-Juarez, Hee-Seung Choi, Eliana Marzol, Youra Hwang, Philippe Ranocha, Silvia Melina Velasquez, Cecilia Borassi, María Laura Barberini, Ariel Alejandro Aptekmann, Jorge Prometeo Muschietti, Alejandro Daniel Nadra, Christophe Dunand, Hyung-Taeg Cho, José Manuel Estevez

  
      bioRxiv 116517; doi: https://doi.org/10.1101/116517 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Plant Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5178)

	Biochemistry (11644)

	Bioengineering (8682)

	Bioinformatics (29022)

	Biophysics (14866)

	Cancer Biology (12002)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14086)

	Epidemiology (2067)

	Evolutionary Biology (18205)

	Genetics (12185)

	Genomics (16706)

	Immunology (11794)

	Microbiology (27860)

	Molecular Biology (11481)

	Neuroscience (60501)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7317)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  