







    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 Cell Biology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature cell biology

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 14 June 2009



                    SDPR induces membrane curvature and functions in the formation of caveolae

                    	Carsten G. Hansen1, 
	Nicholas A. Bright2, 
	Gillian Howard1 & 
	â€¦
	Benjamin J. Nichols1Â 

Show authors

                    

                    
                        
    Nature Cell Biology

                        volumeÂ 11,Â pages 807â€“814 (2009)Cite this article
                    

                    
        
            	
                        2590 Accesses

                    
	
                        199 Citations

                    
	
                            4 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Caveolae are plasma membrane invaginations with a characteristic flask-shaped morphology. They function in diverse cellular processes, including endocytosis. The mechanism by which caveolae are generated is not fully understood, but both caveolin proteins and PTRF (polymerase I and transcript release factor, also known as cavin) are important. Here we show that loss of SDPR (serum deprivation protein response) causes loss of caveolae. SDPR binds directly to PTRF and recruits PTRF to caveolar membranes. Overexpression of SDPR, unlike PTRF, induces deformation of caveolae and extensive tubulation of the plasma membrane. The B-subunit of Shiga toxin (STB) also induces membrane tubulation and these membrane tubes also originate from caveolae. STB colocalizes extensively with both SDPR and caveolin 1. Loss of caveolae reduces the propensity of STB to induce membrane tubulation. We conclude that SDPR is a membrane-curvature-inducing component of caveolae, and that STB-induced membrane tubulation is facilitated by caveolae.
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                    Figure 1: SDPR is a caveolar protein, but forms tubes at high expression levels.[image: ]


Figure 2: SDPR is present in protein complexes with PTRF and caveolin 1 and can bind directly to PTRF in vitro.[image: ]


Figure 3: SDPR is required for the formation of caveolar membrane invaginations, and induces formation of elongated caveolae when overexpressed.[image: ]


Figure 4: SDPR recruits PTRF to caveolae and the plasma membrane.[image: ]


Figure 5: SDPR overexpression induces membrane tubes derived from caveolae.[image: ]


Figure 6: Membrane tubes induced by STB colocalize with SDPR and caveolin 1.[image: ]


Figure 7: STB-induced membrane tubes grow from caveolae, and their formation is facilitated by caveolar proteins.[image: ]
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