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            Abstract
Since its discovery in the early 1990s the deleted in colorectal cancer (DCC) gene, located on chromosome 18q21, has been proposed as a tumour suppressor gene as its loss is implicated in the majority of advanced colorectal and many other cancers1. DCC belongs to the family of netrin 1 receptors, which function as dependence receptors as they control survival or apoptosis depending on ligand binding. However, the role of DCC as a tumour suppressor remains controversial because of the rarity of DCC-specific mutations and the presence of other tumour suppressor genes in the same chromosomal region. Here we show that in a mouse model of mammary carcinoma based on somatic inactivation of p53, additional loss of DCC promotes metastasis formation without affecting the primary tumour phenotype. Furthermore, we demonstrate that in cell cultures derived from p53-deficient mouse mammary tumours DCC expression controls netrin-1-dependent cell survival, providing a mechanistic basis for the enhanced metastatic capacity of tumour cells lacking DCC. Consistent with this idea, in vivo tumour-cell survival is enhanced by DCC loss. Together, our data support the function of DCC as a context-dependent tumour suppressor that limits survival of disseminated tumour cells.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 51 print issues and online access
$199.00 per year
only $3.90 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: 
                        DCC loss does not affect latency of p53-deficient mammary tumour development.
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Figure 2: 
                        Microphotographs of primary mammary carcinosarcoma (left) and metastasis in the lung (right) in serial sections.
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Figure 3: DCC controls apoptosis induction in p53-deficient tumour cells  in vitro  and survival  in vivo.[image: ]
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        Editorial Summary
Tumour suppression by DCC protein
DCC (deleted in colorectal carcinoma) protein has been identified as a tumour suppressor, absent in many colorectal cancers. But doubts about its function arose because a mouse strain lacking one copy of the gene was shown not to develop spontaneous intestinal tumours, and because many DCC deletions also remove the neighbouring tumour suppressor gene Smad4. Two groups now confirm that DCC is a tumour suppressor, albeit conditionally, through its ability to induce apoptosis in tumour cells. Castets et al. show that mice in which DCC's apoptosis-inducing activity is genetically silenced develop intestinal neoplasia at low frequency; they develop it at high frequency when they also have a predisposing APC mutation. In a mouse mammary tumour model based on p53 inactivation, Krimpenfort et al. show that loss of DCC promotes metastases, suggesting that when present, it limits survival of disseminated tumour cells.
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