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            Abstract
Mammalian telomeres have epigenetic marks of constitutive heterochromatin. Here, we study the impact of telomere length on the maintenance of heterochromatin domains at telomeres. Telomerase-deficient Terc−/− mice with short telomeres show decreased trimethylation of histone 3 at Lys9 (H3K9) and histone 4 at Lys20 (H4K20) in telomeric and subtelomeric chromatin as well as decreased CBX3 binding accompanied by increased H3 and H4 acetylation at these regions. Subtelomeric DNA methylation is also decreased in conjunction with telomere shortening in Terc−/− mice. In contrast, telomere repeat factors 1 and 2 show normal binding to telomeres independent of telomere length. These results indicate that loss of telomeric repeats leads to a change in the architecture of telomeric and subtelomeric chromatin consisting of loss of heterochromatic features leading to a more 'open' chromatin state. These observations highlight the importance of telomere repeats in the establishment of constitutive heterochromatin at mammalian telomeres and subtelomeres and point to histone modifications as important in counting telomere repeats.




            
                
                    

    
        
            
                
                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: Histone changes at the telomeric chromatin associated to telomere erosion.[image: ]


Figure 2: Increased histone acetylation at pericentric heterochromatin in Suv39DN cells.[image: ]


Figure 3: Histone marks at pericentric heterochromatin in cells with progressively shorter telomeres.[image: ]


Figure 4: Loss of subtelomeric heterochromatic features in telomerase-deficient mice with short telomeres.[image: ]


Figure 5: Loss of subtelomeric DNA methylation in telomerase-deficient mice with short telomeres.[image: ]


Figure 6: Increased telomeric sister chromatid exchange and APBs in late-generation telomerase-deficient cells.[image: ]
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