







    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]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 30 May 2002



                    Functional relationship of cytochrome c6 and plastocyanin in Arabidopsis 

                    	Rajeev Gupta1, 
	Zengyong He1 & 
	Sheng Luan1Â 



                    

                    
                        
    Nature

                        volumeÂ 417,Â pages 567â€“571 (2002)Cite this article
                    

                    
        
            	
                        1273 Accesses

                    
	
                        76 Citations

                    
	
                            6 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Photosynthetic electron carriers are important in converting light energy into chemical energy in green plants. Although protein components in the electron transport chain are largely conserved among plants, algae and prokaryotes, there is thought to be a major difference concerning a soluble protein in the thylakoid lumen. In cyanobacteria and eukaryotic algae, both plastocyanin and cytochrome c6 mediate electron transfer from cytochrome b6f complex to photosystem I1,2,3,4. In contrast, only plastocyanin has been found to play the same role in higher plants. It is widely accepted that cytochrome c6 has been evolutionarily eliminated from higher-plant chloroplasts5,6. Here we report characterization of a cytochrome c6-like protein from Arabidopsis (referred to as Atc6). Atc6 is a functional cytochrome c localized in the thylakoid lumen. Electron transport reconstruction assay showed that Atc6 replaced plastocyanin in the photosynthetic electron transport process. Genetic analysis demonstrated that neither plastocyanin nor Atc6 was absolutely essential for Arabidopsis growth and development. However, plants lacking both plastocyanin and Atc6 did not survive.
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                    Figure 1: Sequence analyses of Atc6 and other cyt c6 proteins.[image: ]


Figure 2: Expression pattern and subcellular localization of Atc6 in Arabidopsis.[image: ]


Figure 3: Atc6 is a functional cytochrome c.[image: ]


Figure 4: Genetic analysis of plastocyanin and Atc6 in Arabidopsis.[image: ]
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