







    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 Reviews Clinical Oncology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews clinical oncology

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 12 August 2008



                    Strategies for discovering novel cancer biomarkers through utilization of emerging technologies

                    	Vathany Kulasingam1 & 
	Eleftherios P Diamandis1Â 



                    

                    
                        
    Nature Clinical Practice Oncology

                        volumeÂ 5,Â pages 588â€“599 (2008)Cite this article
                    

                    
        
            	
                        23k Accesses

                    
	
                        556 Citations

                    
	
                            21 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
The introduction of technologies such as mass spectrometry and protein and DNA arrays, combined with our understanding of the human genome, has enabled simultaneous examination of thousands of proteins and genes in single experiments, which has led to renewed interest in discovering novel biomarkers for cancer. The modern technologies are capable of performing parallel analyses as opposed to the serial analyses conducted with older methods, and they therefore provide opportunities to identify distinguishing patterns (signatures or portraits) for cancer diagnosis and classification as well as to predict response to therapies. Furthermore, these technologies provide the means by which new, single tumor markers could be discovered through use of reasonable hypotheses and novel analytical strategies. Despite the current optimism, a number of important limitations to the discovery of novel single tumor markers have been identified, including study design bias, and artefacts related to the collection and storage of samples. Despite the fact that new technologies and strategies often fail to identify well-established cancer biomarkers and show a bias toward the identification of high-abundance molecules, these technological advances have the capacity to revolutionize biomarker discovery. It is now necessary to focus on careful validation studies in order to identify the strategies and biomarkers that work and bring them to the clinic as early as possible.


Key Points

                	
                  Current cancer biomarkers suffer from low diagnostic sensitivity and specificity and have not yet made a major impact in reducing cancer burden

                
	
                  The impressive growth of large-scale and high-throughput biology has resulted in increased popularity for the concept that novel biomarkers can be discovered through various emerging technologies

                
	
                  A better understanding of the mechanisms behind biomarker elevation in biological fluids may facilitate the discovery of new tumor markers

                
	
                  Some of the new promising strategies for biomarker discovery include microarray-based profiling at the DNA and mRNA level, and mass-spectrometry-based profiling at the protein or peptide level

                
	
                  Study of tumor markers that include current biomarkers or examination of fluids and tissues that are in close proximity to the tumor might also assist in identification of novel tumor markers

                
	
                  New tumor markers must undergo rigorous validation before they are introduced into routine clinical care
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                    Figure 1: Invasion and destruction of tissue architecture as a measure of biomarker elevation.[image: ]


Figure 2: Outline of strategies for biomarker discovery through utilization of emerging technologies.[image: ]
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