







    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]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 15 December 2010



                    Genetic variegation of clonal architecture and propagating cells in leukaemia

                    	Kristina Anderson1, 
	Christoph Lutz2, 
	Frederik W. van Delft1, 
	Caroline M. Bateman1, 
	Yanping Guo2, 
	Susan M. Colman1, 
	Helena Kempski3, 
	Anthony V. Moorman4, 
	Ian Titley1, 
	John Swansbury1, 
	Lyndal Kearney1, 
	Tariq Enver2Â nAff5 & 
	â€¦
	Mel Greaves1Â 

Show authors

                    

                    
                        
    Nature

                        volumeÂ 469,Â pages 356â€“361 (2011)Cite this article
                    

                    
        
            	
                        13k Accesses

                    
	
                        607 Citations

                    
	
                            34 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Acute lymphocytic leukaemia
	Cancer genetics


    


                
    
    

    
    

                
            


        
            Abstract
Little is known of the genetic architecture of cancer at the subclonal and single-cell level or in the cells responsible for cancer clone maintenance and propagation. Here we have examined this issue in childhood acute lymphoblastic leukaemia in which the ETV6â€“RUNX1 gene fusion is an early or initiating genetic lesion followed by a modest number of recurrent or â€˜driverâ€™ copy number alterations. By multiplexing fluorescence in situ hybridization probes for these mutations, up to eight genetic abnormalities can be detected in single cells, a genetic signature of subclones identified and a composite picture of subclonal architecture and putative ancestral trees assembled. Subclones in acute lymphoblastic leukaemia have variegated genetics and complex, nonlinear or branching evolutionary histories. Copy number alterations are independently and reiteratively acquired in subclones of individual patients, and in no preferential order. Clonal architecture is dynamic and is subject to change in the lead-up to a diagnosis and in relapse. Leukaemia propagating cells, assayed by serial transplantation in NOD/SCID IL2RÎ³null mice, are also genetically variegated, mirroring subclonal patterns, and vary in competitive regenerative capacity in vivo. These data have implications for cancer genomics and for the targeted therapy of cancer.
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                        Examples of subclonal architecture in ALL.
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Figure 2: 
                        Changes in clonal architecture in ALL.
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Figure 3: 
                        Genetics of cells propagating NOD/SCID IL2RÎ³
                        null
                         mice.
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Figure 4: 
                        Shift in clonal architecture of ALL after 
                        in vivo
                         NOD/SCID IL2RÎ³
                        null
                         transplantation.
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        Editorial Summary
Genetic variation in leukaemia cells
Genome-wide analysis of cancer cells in individual patients has revealed extensive genetic heterogeneity. Two groups have now mapped genetic homogeneity in patients with acute lymphoblastic leukaemia (ALL). Mel Greaves and colleagues obtained mutational profiles of large numbers of single cells from 60 individuals with ETV6â€“RUNX1-positive ALL, while John Dick and colleagues profile BCR-ABL1-positive ALL. Both groups deduce the evolutionary path by which different subclones emerge during disease progression. Leukaemia-propagating cells that transplant the disease mirror the genetic variegation of the bulk tumours, providing insight into the heterogeneity of these functional subpopulations at the genetic level. This work has implications for therapeutic approaches targeting the tumours and specifically leukaemia-propagating cells.
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