







    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

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 11 September 2011



                    A reversibly photoswitchable GFP-like protein with fluorescence excitation decoupled from switching

                    	Tanja Brakemann1Â na1, 
	Andre C Stiel1Â na1, 
	Gert Weber2, 
	Martin Andresen1, 
	Ilaria Testa1, 
	Tim Grotjohann1, 
	Marcel Leutenegger1, 
	Uwe Plessmann3, 
	Henning Urlaub3,4, 
	Christian Eggeling1, 
	Markus C Wahl2, 
	Stefan W Hell1 & 
	â€¦
	Stefan Jakobs1,5Â 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volumeÂ 29,Â pages 942â€“947 (2011)Cite this article
                    

                    
        
            	
                        9530 Accesses

                    
	
                        220 Citations

                    
	
                            28 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Biotechnology
	Fluorescence imaging
	Fluorescent proteins


    


                
    
    

    
    

                
            


        
            Abstract
Photoswitchable fluorescent proteins have enabled new approaches for imaging cells, but their utility has been limited either because they cannot be switched repeatedly or because the wavelengths for switching and fluorescence imaging are strictly coupled. We report a bright, monomeric, reversibly photoswitchable variant of GFP, Dreiklang, whose fluorescence excitation spectrum is decoupled from that for optical switching. Reversible on-and-off switching in living cells is accomplished at illumination wavelengths of âˆ¼365 nm and âˆ¼405 nm, respectively, whereas fluorescence is elicited at âˆ¼515 nm. Mass spectrometry and high-resolution crystallographic analysis of the same protein crystal in the photoswitched on- and off-states demonstrate that switching is based on a reversible hydration/dehydration reaction that modifies the chromophore. The switching properties of Dreiklang enable far-field fluorescence nanoscopy in living mammalian cells using both a coordinate-targeted and a stochastic single molecule switching approach.
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                    Figure 1: Properties of Dreiklang.


Figure 2: Molecular basis of Dreiklang photoswitching.


Figure 3: Applications of Dreiklang.


Figure 4: Super-resolution microscopy of living PtK2 cells using Dreiklang.
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