







    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 Cancer]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews cancer

	opinion

	
                                    article


    
        
        
            
            
                
                    	Opinion
	Published: 01 November 2005



                    The origin of the cancer stem cell: current controversies and new insights

                    	Rolf Bjerkvig1, 
	Berit B. Tysnes1, 
	Karen S. Aboody2, 
	Joseph Najbauer2 & 
	â€¦
	A. J. A. Terzis1Â 

Show authors

                    

                    
                        
    Nature Reviews Cancer

                        volumeÂ 5,Â pages 899â€“904 (2005)Cite this article
                    

                    
        
            	
                        8282 Accesses

                    
	
                        455 Citations

                    
	
                            12 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    An Erratum to this article was published on 01 December 2005

                
            
        

    

    
    

                
            


        
            Abstract
Most tumours are derived from a single cell that is transformed into a cancer-initiating cell (cancer stem cell) that has the capacity to proliferate and form tumours in vivo. However, the origin of the cancer stem cell remains elusive. Interestingly, during development and tissue repair the fusion of genetic and cytoplasmic material between cells of different origins is an important physiological process. Such cell fusion and horizontal gene-transfer events have also been linked to several fundamental features of cancer and could be important in the development of the cancer stem cell.
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                    Figure 1: Mutations in stem cells and/or progenitor cells might give rise to cancer stem cells.[image: ]


Figure 2: Fusion of cells under physiological conditions.[image: ]


Figure 3: Cell fusion, a potential mechanism of cellular transdifferentiation.[image: ]


Figure 4: Cell fusion in the context of tumour progression.[image: ]


Figure 5: Cancer initiation and progression mediated by horizontal gene-transfer phenomena.[image: ]
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