







    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: 09 December 2007



                    Recurrent gross mutations of the PTEN tumor suppressor gene in breast cancers with deficient DSB repair

                    	Lao H Saal1,2, 
	Sofia K Gruvberger-Saal1, 
	Camilla Persson3, 
	Kristina Lövgren3, 
	Mervi Jumppanen4,5, 
	Johan Staaf3, 
	Göran Jönsson3, 
	Maira M Pires6, 
	Matthew Maurer1,7, 
	Karolina Holm3, 
	Susan Koujak1, 
	Shivakumar Subramaniyam8, 
	Johan Vallon-Christersson3, 
	Håkan Olsson3, 
	Tao Su9, 
	Lorenzo Memeo10, 
	Thomas Ludwig1,8, 
	Stephen P Ethier11, 
	Morten Krogh12, 
	Matthias Szabolcs8, 
	Vundavalli VVS Murty1,8, 
	Jorma Isola5, 
	Hanina Hibshoosh8,9, 
	Ramon Parsons1,7,8,9 na1 & 
	…
	Åke Borg3,13 na1 

Show authors

                    

                    
                        
    Nature Genetics

                        volume 40, pages 102–107 (2008)Cite this article
                    

                    
        
            	
                        2799 Accesses

                    
	
                        278 Citations

                    
	
                            7 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Basal-like breast cancer (BBC) is a subtype of breast cancer with poor prognosis1,2,3. Inherited mutations of BRCA1, a cancer susceptibility gene involved in double-strand DNA break (DSB) repair, lead to breast cancers that are nearly always of the BBC subtype3,4,5; however, the precise molecular lesions and oncogenic consequences of BRCA1 dysfunction are poorly understood. Here we show that heterozygous inactivation of the tumor suppressor gene Pten leads to the formation of basal-like mammary tumors in mice, and that loss of PTEN expression is significantly associated with the BBC subtype in human sporadic and BRCA1-associated hereditary breast cancers. In addition, we identify frequent gross PTEN mutations, involving intragenic chromosome breaks, inversions, deletions and micro copy number aberrations, specifically in BRCA1-deficient tumors. These data provide an example of a specific and recurrent oncogenic consequence of BRCA1-dependent dysfunction in DNA repair and provide insight into the pathogenesis of BBC with therapeutic implications. These findings also argue that obtaining an accurate census of genes mutated in cancer will require a systematic examination for gross gene rearrangements, particularly in tumors with deficient DSB repair.
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                    Figure 1: IHC analysis of basal-like phenotype markers in Pten+/− mouse mammary tumors.[image: ]


Figure 2: Immunohistochemical analysis of PTEN and CK5/14 basal-like phenotype markers in 297 non-hereditary human breast carcinomas.[image: ]


Figure 3: PTEN status in human BRCA1-mutant hereditary breast cancers.[image: ]


Figure 4: Gross PTEN mutations in BRCA1-mutant human cell lines and xenografts.[image: ]


Figure 5: Gross PTEN mutations in five BRCA1-mutant breast tumor biopsies in vivo.[image: ]
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