





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Chromatin mobility after DNA damage is modified to enhance long distance explorations and minimize local resampling
  
      Judith Miné-Hattab, Vincent Recamier, Ignacio Izeddin, Rodney Rothstein, Xavier Darzacq

  
      doi: https://doi.org/10.1101/042051 

  
  
  

Judith Miné-Hattab 
1Institut de Biologie de l’Ecole Normale Supérieure (IBENS), Paris 75005, France
2Department of Genetics & Development, Columbia University Medical Center, New York, NY 10032, USA
3Nuclear Dynamics, CNRS UMR 3664, Institut Curie, Paris 75005, France

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


Vincent Recamier 
1Institut de Biologie de l’Ecole Normale Supérieure (IBENS), Paris 75005, France

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


Ignacio Izeddin 
1Institut de Biologie de l’Ecole Normale Supérieure (IBENS), Paris 75005, France
4Institut Langevin, CNRS, ESPCI Paris, PSL Research University, 75005 Paris, France

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


Rodney Rothstein 
2Department of Genetics & Development, Columbia University Medical Center, New York, NY 10032, USA

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


Xavier Darzacq 
5Division of Genetics, Genomics & Development, Department of Molecular and Cell Biology, University of California, Berkeley, Berkeley, CA 94720, USA
1Institut de Biologie de l’Ecole Normale Supérieure (IBENS), Paris 75005, France

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
The dynamic organization of genes inside the nucleus is an important determinant for their function. Using ultra-fast microscopy in S. cerevisiae cells and improved analysis of mean square displacements, we quantified DNA motion at time scales ranging from 10 milliseconds to minutes and found that following DNA damage, DNA exhibits distinct sub-diffusive regimes. In response to double-strand breaks, chromatin is more mobile at large time scales but, surprisingly, its mobility is dramatically reduced at short time scales. This effect is even more pronounced at the break. Such pattern of dynamics is consistent with a global increase in chromatin persistence length following DNA damage. Scale-dependent nuclear exploration is regulated by the Rad51 repair protein, both at the break and throughout the genome. We propose a model in which stiffening of the damaged ends by the repair complex, combined with global increased stiffness, act like a “needle in a decompacted ball of yarn”, enhancing the ability of the break to traverse the chromatin meshwork.
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