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            Abstract
Mutational inactivation of the gene WRN causes Werner syndrome, an autosomal recessive disease characterized by premature aging, elevated genomic instability and increased cancer incidence1,2. The capacity of enforced telomerase expression to rescue premature senescence of cultured cells from individuals with Werner syndrome3 and the lack of a disease phenotype in Wrn-deficient mice with long telomeres4 implicate telomere attrition in the pathogenesis of Werner syndrome. Here, we show that the varied and complex cellular phenotypes of Werner syndrome are precipitated by exhaustion of telomere reserves in mice. In late-generation mice null with respect to both Wrn and Terc (encoding the telomerase RNA component), telomere dysfunction elicits a classical Werner-like premature aging syndrome typified by premature death, hair graying, alopecia, osteoporosis, type II diabetes and cataracts. This mouse model also showed accelerated replicative senescence and accumulation of DNA-damage foci in cultured cells, as well as increased chromosomal instability and cancer, particularly nonepithelial malignancies typical of Werner syndrome. These genetic data indicate that the delayed manifestation of the complex pleiotropic of Wrn deficiency relates to telomere shortening.




            
                
                    

    
        
            
                
                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 12 print issues and online access
$209.00 per year
only $17.42 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: Reduced lifespan and premature aging phenotypes in G4â€“G6 Tercâˆ’/âˆ’ Wrnâˆ’/âˆ’ mice.[image: ]


Figure 2: Glucose intolerance and wound healing defects in G5 Tercâˆ’/âˆ’ Wrnâˆ’/âˆ’ mice.[image: ]


Figure 3: Increased apoptosis and anaphase bridges in gastrointestinal crypts of G4â€“G6 Tercâˆ’/âˆ’ Wrnâˆ’/âˆ’ mice.[image: ]


Figure 4: Accelerated telomere loss results in increased genomic instability and enhanced tumor predisposition in affected G4â€“G6 Tercâˆ’/âˆ’ Wrnâˆ’/âˆ’ mice.[image: ]


Figure 5: Premature replicative senescence and increased DNA damage response in G4â€“G6 Tercâˆ’/âˆ’ Wrnâˆ’/âˆ’ cells.[image: ]
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