







    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: 29 June 2005



                    A high-resolution map of active promoters in the human genome

                    	Tae Hoon Kim1Â na1, 
	Leah O. Barrera1Â na1, 
	Ming Zheng3, 
	Chunxu Qu1, 
	Michael A. Singer4, 
	Todd A. Richmond4, 
	Yingnian Wu3, 
	Roland D. Green4 & 
	â€¦
	Bing Ren1,2Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 436,Â pages 876â€“880 (2005)Cite this article
                    

                    
        
            	
                        6577 Accesses

                    
	
                        730 Citations

                    
	
                            12 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
In eukaryotic cells, transcription of every protein-coding gene begins with the assembly of an RNA polymerase II preinitiation complex (PIC) on the promoter1. The promoters, in conjunction with enhancers, silencers and insulators, define the combinatorial codes that specify gene expression patterns2. Our ability to analyse the control logic encoded in the human genome is currently limited by a lack of accurate information regarding the promoters for most genes3. Here we describe a genome-wide map of active promoters in human fibroblast cells, determined by experimentally locating the sites of PIC binding throughout the human genome. This map defines 10,567 active promoters corresponding to 6,763 known genes and at least 1,196 un-annotated transcriptional units. Features of the map suggest extensive use of multiple promoters by the human genes and widespread clustering of active promoters in the genome. In addition, examination of the genome-wide expression profile reveals four general classes of promoters that define the transcriptome of the cell. These results provide a global view of the functional relationships among transcriptional machinery, chromatin structure and gene expression in human cells.
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                    Figure 1: 
                        Identification and characterization of active promoters in the human genome.
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Figure 2: 
                        The chromatin-modification features of the active promoters.
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Figure 3: 
                        Use of multiple promoters by human genes.
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Figure 4: 
                        Four distinct classes of promoters define the transcriptome of IMR90 cells.
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