







    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

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 29 July 2019



                    Structural basis for energy harvesting and dissipation in a diatom PSII–FCPII supercomplex

                    	Ryo Nagao1 na1, 
	Koji Kato1 na1, 
	Takehiro Suzuki2, 
	Kentaro Ifuku3, 
	Ikuo Uchiyama4, 
	Yasuhiro Kashino5, 
	Naoshi Dohmae2, 
	Seiji Akimoto 
            ORCID: orcid.org/0000-0002-8951-89786, 
	Jian-Ren Shen 
            ORCID: orcid.org/0000-0003-4471-87971, 
	Naoyuki Miyazaki7,8 & 
	…
	Fusamichi Akita1,9 

Show authors

                    

                    
                        
    Nature Plants

                        volume 5, pages 890–901 (2019)Cite this article
                    

                    
        
            	
                        2712 Accesses

                    
	
                        85 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Cryoelectron microscopy
	Photosystem II


    


                
    
    

    
    

                
            


        
            Abstract
Light-harvesting antenna systems in photosynthetic organisms harvest solar energy and transfer it to the photosynthetic reaction centres to initiate charge-separation and electron-transfer reactions. Diatoms are one of the important groups of oxyphototrophs and possess fucoxanthin chlorophyll a/c-binding proteins (FCPs) as light harvesters. The organization and association pattern of FCP with the photosystem II (PSII) core are unknown. Here we solved the structure of PSII–FCPII supercomplexes isolated from a diatom, Chaetoceros gracilis, by single-particle cryoelectron microscopy. The PSII–FCPII forms a homodimer. In each monomer, two FCP homotetramers and three FCP monomers are associated with one PSII core. The structure reveals a highly complicated protein–pigment network that is different from the green-type light-harvesting apparatus. Comparing these two systems allows the identification of energy transfer and quenching pathways. These findings provide structural insights into not only excitation-energy transfer mechanisms in the diatom PSII–FCPII, but also changes of light harvesters between the red- and green-lineage oxyphototrophs during evolution.
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                    Fig. 1: Overall structure of the PSII–FCPII supercomplex.[image: ]


Fig. 2: Structure of the FCP S-tetramer.[image: ]


Fig. 3: Structural comparisons among different FCP monomers.[image: ]


Fig. 4: Pigment–pigment interactions among different FCP units.[image: ]


Fig. 5: Interactions between FCPII and the PSII cores.[image: ]


Fig. 6: Possible excitation-energy transfer pathways in PSII–FCPII.[image: ]


Fig. 7: Structural comparisons between the FCPII tetramer and LHCII trimer (the S-trimer in the PSII–LHCII complex (PDB 5XNL)).[image: ]
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                Data availability

              
              Atomic coordinates and Cyro-EM maps for the reported structure of C2S2, C2S1M1 and C2S2M2 have been deposited in the Protein Data Bank under accession codes 6J3Y, 6J3Z and 6J40, respectively, and in the Electron Microscopy Data Bank under accession codes EMD-9775, EMD-9776 and EMD-9777, respectively.
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