







    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 Genetics]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature genetics

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 27 March 2011



                    Mutant nucleophosmin and cooperating pathways drive leukemia initiation and progression in mice

                    	George S Vassiliou1, 
	Jonathan L Cooper1, 
	Roland Rad1, 
	Juan Li2, 
	Stephen Rice1, 
	Anthony Uren3, 
	Lena Rad1, 
	Peter Ellis1, 
	Rob Andrews1, 
	Ruby Banerjee1, 
	Carolyn Grove1, 
	Wei Wang1, 
	Pentao Liu1, 
	Penny Wright4, 
	Mark Arends4 & 
	â€¦
	Allan Bradley1Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 43,Â pages 470â€“475 (2011)Cite this article
                    

                    
        
            	
                        5466 Accesses

                    
	
                        153 Citations

                    
	
                            3 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Acute myeloid leukaemia
	Cancer genetics


    


                
    
    

    
    

                
            


        
            Abstract
Acute myeloid leukemia (AML) is a molecularly diverse malignancy with a poor prognosis whose largest subgroup is characterized by somatic mutations in NPM1, which encodes nucleophosmin1. These mutations, termed NPM1c, result in cytoplasmic dislocation of nucleophosmin1 and are associated with distinctive transcriptional signatures2, yet their role in leukemogenesis remains obscure. Here we report that activation of a humanized Npm1c knock-in allele in mouse hemopoietic stem cells causes Hox gene overexpression, enhanced self renewal and expanded myelopoiesis. One third of mice developed delayed-onset AML, suggesting a requirement for cooperating mutations. We identified such mutations using a Sleeping Beauty3,4 transposon, which caused rapid-onset AML in 80% of mice with Npm1c, associated with mutually exclusive integrations in Csf2, Flt3 or Rasgrp1 in 55 of 70 leukemias. We also identified recurrent integrations in known and newly discovered leukemia genes including Nf1, Bach2, Dleu2 and Nup98. Our results provide new pathogenetic insights and identify possible therapeutic targets in NPM1c+ AML.
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                    Figure 1: Conditional mouse model of type A NPM1c mutation.[image: ]


Figure 2: Hematopoietic changes and incidence of AML in Npm1cA/+ mice.[image: ]


Figure 3: Npm1cA and the GrOnc transposon synergize to cause AML.[image: ]


Figure 4: Common integration sites in transposon-derived leukemias.[image: ]


Figure 5: A model for Npm1cA/+-driven leukemogenesis.[image: ]
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