







    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



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 06 January 2005



                    Nucleolar proteome dynamics

                    	Jens S. Andersen1Â na1, 
	Yun W. Lam2Â na1, 
	Anthony K. L. Leung2Â nAff3, 
	Shao-En Ong1, 
	Carol E. Lyon2, 
	Angus I. Lamond2 & 
	â€¦
	Matthias Mann1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 433,Â pages 77â€“83 (2005)Cite this article
                    

                    
        
            	
                        16k Accesses

                    
	
                        900 Citations

                    
	
                            28 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The nucleolus is a key organelle that coordinates the synthesis and assembly of ribosomal subunits and forms in the nucleus around the repeated ribosomal gene clusters. Because the production of ribosomes is a major metabolic activity, the function of the nucleolus is tightly linked to cell growth and proliferation, and recent data suggest that the nucleolus also plays an important role in cell-cycle regulation, senescence and stress responses1,2,3,4. Here, using mass-spectrometry-based organellar proteomics and stable isotope labelling5, we perform a quantitative analysis of the proteome of human nucleoli. In vivo fluorescent imaging techniques are directly compared to endogenous protein changes measured by proteomics. We characterize the flux of 489 endogenous nucleolar proteins in response to three different metabolic inhibitors that each affect nucleolar morphology. Proteins that are stably associated, such as RNA polymerase I subunits and small nuclear ribonucleoprotein particle complexes, exit from or accumulate in the nucleolus with similar kinetics, whereas protein components of the large and small ribosomal subunits leave the nucleolus with markedly different kinetics. The data establish a quantitative proteomic approach for the temporal characterization of protein flux through cellular organelles and demonstrate that the nucleolar proteome changes significantly over time in response to changes in cellular growth conditions.
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                    Figure 1: The nucleolar proteome.


Figure 2: Determination of nucleolar protein dynamics.


Figure 3: Comparison of different methods to measure nucleolar protein dynamics.


Figure 4: Dynamic profiles of nucleolar proteins.
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        Editorial Summary
Recipe for a nucleolus
The nucleolus is the cellular organelle that manufactures ribosomes and plays a part in many vital process including cell-cycle regulation and senescence. Using the latest proteomics technologies, Andersen et al. have generated a comprehensive list of nucleolar proteins. Over 690 proteins were found in the in the nucleolar preparation, including Werner's syndrome helicase and various regulatory proteins. The technology also allows analysis of changes in relative levels of proteins as a result of perturbing growth conditions with drugs. This paints a picture of a dynamic proteome: in effect there may be no definitive proteome for the nucleolus or any other organelle, rather there is a series of overlapping proteomes corresponding to different cell states.
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