







    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 Genetics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature genetics

	technical reports

	
                                    article


    
        
        
            
            
                
                    	Technical Report
	Published: 14 November 2004



                    Rapid analysis of the DNA-binding specificities of transcription factors with DNA microarrays

                    	Sonali Mukherjee1,2,3,4Â na1, 
	Michael F Berger1,2,5,6Â na1, 
	Ghil Jona7, 
	Xun S Wang1,2,8, 
	Dale Muzzey1,2,5,6, 
	Michael Snyder7,9, 
	Richard A Young8,10 & 
	â€¦
	Martha L Bulyk1,2,3,4,5,6,11Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 36,Â pages 1331â€“1339 (2004)Cite this article
                    

                    
        
            	
                        2220 Accesses

                    
	
                        294 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
We developed a new DNA microarray-based technology, called protein binding microarrays (PBMs), that allows rapid, high-throughput characterization of the in vitro DNA bindingâ€“site sequence specificities of transcription factors in a single day. Using PBMs, we identified the DNA bindingâ€“site sequence specificities of the yeast transcription factors Abf1, Rap1 and Mig1. Comparison of these proteins' in vitro binding sites with their in vivo binding sites indicates that PBM-derived sequence specificities can accurately reflect in vivo DNA sequence specificities. In addition to previously identified targets, Abf1, Rap1 and Mig1 bound to 107, 90 and 75 putative new target intergenic regions, respectively, many of which were upstream of previously uncharacterized open reading frames. Comparative sequence analysis indicated that many of these newly identified sites are highly conserved across five sequenced sensu stricto yeast species and, therefore, are probably functional in vivo binding sites that may be used in a condition-specific manner. Similar PBM experiments should be useful in identifying new cis regulatory elements and transcriptional regulatory networks in various genomes.
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                    Figure 1: PBM schematic.[image: ]


Figure 2: Identifying the specifically bound spots.[image: ]


Figure 3: DNA binding site motifs as determined by PBMs compared with motifs derived from ChIP-chip data and from TRANSFAC.[image: ]


Figure 4: EMSAs of PBM-derived Rap1 binding-site sequences.[image: ]


Figure 5: Comparison of bound intergenic regions derived from PBM data as compared with those derived from ChIP-chip5,6.[image: ]


Figure 6: Cross-species sequence conservation of binding sites identified from PBM data as compared with those identified from ChIP-chip data.[image: ]
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