







    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

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 21 May 2007



                    Decoding global gene expression programs in liver cancer by noninvasive imaging

                    	Eran Segal1, 
	Claude B Sirlin2, 
	Clara Ooi4, 
	Adam S Adler5, 
	Jeremy Gollub6, 
	Xin Chen8, 
	Bryan K Chan2, 
	George R Matcuk7, 
	Christopher T Barry3, 
	Howard Y Chang5 & 
	â€¦
	Michael D Kuo2Â 

Show authors

                    

                    
                        
    Nature Biotechnology

                        volumeÂ 25,Â pages 675â€“680 (2007)Cite this article
                    

                    
        
            	
                        7443 Accesses

                    
	
                        426 Citations

                    
	
                            10 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Paralleling the diversity of genetic and protein activities, pathologic human tissues also exhibit diverse radiographic features. Here we show that dynamic imaging traits in non-invasive computed tomography (CT) systematically correlate with the global gene expression programs of primary human liver cancer. Combinations of twenty-eight imaging traits can reconstruct 78% of the global gene expression profiles, revealing cell proliferation, liver synthetic function, and patient prognosis. Thus, genomic activity of human liver cancers can be decoded by noninvasive imaging, thereby enabling noninvasive, serial and frequent molecular profiling for personalized medicine.
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                    Figure 1: Linking imaging traits and global gene expression.[image: ]


Figure 2: An association map of imaging traits and global gene expression.[image: ]


Figure 3: Molecular portraits of HCC from imaging traits.[image: ]


Figure 4: Imaging traits predict venous invasion and survival.[image: ]
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