





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        The DNA end-binding protein Ku associates with human telomeres primarily via protein-protein interactions
  
       View ORCID ProfileAnn T. Sukumar,  View ORCID ProfileChristopher L. Williams, Celina Y. Jones, Elif Asik,  View ORCID ProfileDanna K. Morris,  View ORCID ProfileAlessandro Baldan, Sandra M. Indiviglio, Ilaria Chiodi,  View ORCID ProfileChiara Mondello,  View ORCID ProfileAlison A. Bertuch

  
      doi: https://doi.org/10.1101/2019.12.11.873422 

  
  
  

Ann T. Sukumar 
1Department of Molecular and Human Genetics, Baylor College of Medicine, Houston, TX 77030, USA
2Department of Pediatrics, Baylor College of Medicine, Houston, TX 77030, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ann T. Sukumar


Christopher L. Williams 
2Department of Pediatrics, Baylor College of Medicine, Houston, TX 77030, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Christopher L. Williams


Celina Y. Jones 
1Department of Molecular and Human Genetics, Baylor College of Medicine, Houston, TX 77030, USA
2Department of Pediatrics, Baylor College of Medicine, Houston, TX 77030, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Elif Asik 
2Department of Pediatrics, Baylor College of Medicine, Houston, TX 77030, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Danna K. Morris 
2Department of Pediatrics, Baylor College of Medicine, Houston, TX 77030, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Danna K. Morris


Alessandro Baldan 
2Department of Pediatrics, Baylor College of Medicine, Houston, TX 77030, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Alessandro Baldan


Sandra M. Indiviglio 
2Department of Pediatrics, Baylor College of Medicine, Houston, TX 77030, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ilaria Chiodi 
3Istituto di Genetica Molecolare L.L. Cavalli-Sforza, CNR, Via Abbiategrasso 207, 27100 Pavia, Italy

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Chiara Mondello 
3Istituto di Genetica Molecolare L.L. Cavalli-Sforza, CNR, Via Abbiategrasso 207, 27100 Pavia, Italy

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Chiara Mondello


Alison A. Bertuch 
1Department of Molecular and Human Genetics, Baylor College of Medicine, Houston, TX 77030, USA
2Department of Pediatrics, Baylor College of Medicine, Houston, TX 77030, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Alison A. Bertuch
	For correspondence: 
abertuch@bcm.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
The Ku heterodimer (Ku70/Ku80) binds DNA ends with high affinity but without sequence specificity and, upon binding ends created by double-stranded breaks (DSBs), initiates canonical nonhomologous end-joining (c-NHEJ). Ku also localizes to functional telomeres where its c-NHEJ activity is inhibited. Interestingly, Ku has been co-opted at telomeres across species, where it performs varied telomeric functions. In humans, Ku is essential for its role in telomere maintenance, but how it associates with human telomeres is not known. Analysis of Ku’s telomere association in different populations of cen3tel cells, which had a wide range of average telomere lengths, supported Ku’s localization at human telomeres primarily via protein-protein interaction. We also found that the Ku70 and Ku80 α5 helices, which are on opposing sides of the heterodimer and were previously implicated in Saccharomyces cerevisiae Ku’s NHEJ and telomeric functions, respectively, participated in Ku’s telomere association in human cells. While the Ku70 α5 mutant showed increased interaction with TRF2, the Ku80 α5 mutant was not impacted for TRF2 association. Interestingly, residues altered to impair Ku’s DNA end-binding function were also involved in TRF2 interaction and telomere association. Overall, our results suggest protein-protein interactions as the primary mode by which Ku associates with human telomeres.
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