







    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 Biotechnology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature biotechnology

	analyses

	
                                    article


    
        
        
            
            
                
                    	Analysis
	Published: 08 May 2008



                    A modular approach for integrative analysis of large-scale gene-expression and drug-response data

                    	Zoltán Kutalik1,2, 
	Jacques S Beckmann1,3 & 
	Sven Bergmann1,2 



                    

                    
                        
    Nature Biotechnology

                        volume 26, pages 531–539 (2008)Cite this article
                    

                    
        
            	
                        1875 Accesses

                    
	
                        95 Citations

                    
	
                            3 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
High-throughput technologies are now used to generate more than one type of data from the same biological samples. To properly integrate such data, we propose using co-modules, which describe coherent patterns across paired data sets, and conceive several modular methods for their identification. We first test these methods using in silico data, demonstrating that the integrative scheme of our Ping-Pong Algorithm uncovers drug-gene associations more accurately when considering noisy or complex data. Second, we provide an extensive comparative study using the gene-expression and drug-response data from the NCI-60 cell lines. Using information from the DrugBank and the Connectivity Map databases we show that the Ping-Pong Algorithm predicts drug-gene associations significantly better than other methods. Co-modules provide insights into possible mechanisms of action for a wide range of drugs and suggest new targets for therapy.
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                    Figure 1: Different modular algorithms and in silico performances for paired data sets.[image: ]


Figure 2: Co-module properties.[image: ]


Figure 3: Evaluation of different approaches for integrative analysis of high-throughput expression and response data from the NCI-60 study.[image: ]


Figure 4: Comparison of the different approaches with respect to the coverage of biological processes.[image: ]


Figure 5: Connection between co-module scores and Connectivity Map data.[image: ]
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