







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Plants]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature plants

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 12 April 2021



                    Stress-induced reactive oxygen species compartmentalization, perception and signalling

                    	Bardo Castro1Â na1, 
	Matteo CittericoÂ 
            ORCID: orcid.org/0000-0002-7585-44012Â na1, 
	Sachie KimuraÂ 
            ORCID: orcid.org/0000-0001-5736-21233Â na1, 
	Danielle M. Stevens1, 
	Michael WrzaczekÂ 
            ORCID: orcid.org/0000-0002-5946-90602,4 & 
	â€¦
	Gitta CoakerÂ 
            ORCID: orcid.org/0000-0003-0899-24491Â 

Show authors

                    

                    
                        
    Nature Plants

                        volumeÂ 7,Â pages 403â€“412 (2021)Cite this article
                    

                    
        
            	
                        11k Accesses

                    
	
                        181 Citations

                    
	
                            76 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Plant cell biology
	Plant sciences
	Plant stress responses


    


                
    
    

    
    

                
            


        
            Abstract
Reactive oxygen species (ROS) are essential for life and are involved in the regulation of almost all biological processes. ROS production is critical for plant development, response to abiotic stresses and immune responses. Here, we focus on recent discoveries in ROS biology emphasizing abiotic and biotic stress responses. Recent advancements have resulted in the identification of one of the first sensors for extracellular ROS and highlighted waves of ROS production during stress signalling in Arabidopsis. Enzymes that produce ROS, including NADPH oxidases, exhibit precise regulation through diverse post-translational modifications. Discoveries highlight the importance of both amino- and carboxy-terminal regulation of NADPH oxidases through protein phosphorylation and cysteine oxidation. Here, we discuss advancements in ROS compartmentalization, systemic ROS waves, ROS sensing and post-translational modification of ROS-producing enzymes and identify areas where foundational gaps remain.
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                    Fig. 1: Biphasic ROS production and cell-to-cell communication.[image: ]


Fig. 2: ROS perception by the HPCA1 receptor.[image: ]


Fig. 3: Conservation of the NOX C terminus across plants and of critical residues in RBOHD and human NOX5.[image: ]
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                Data availability

              
              The data used to generate Fig. 3a,b and Supplementary Fig. 1a,b, as well as detailed methodology and scripts, are available in the GitHub repository (https://github.com/DanielleMStevens/ROS_production_review). The NOX C-terminal alignments are available in wasabi (http://was.bi?id=gedS1F).
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