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    SUMMARY
The molecular mechanisms underlying folding of mammalian chromosomes remain poorly understood. The transcription factor CTCF is a candidate regulator of chromosomal structure. Using the auxin-inducible degron system in mouse embryonic stem cells, we show that CTCF is absolutely and dose-dependently required for looping between CTCF target sites and segmental organization into topologically associating domains (TADs). Restoring CTCF reinstates proper architecture on altered chromosomes, indicating a powerful instructive function for CTCF in chromatin folding, and CTCF remains essential for TAD organization in non-dividing cells. Surprisingly, active and inactive genome compartments remain properly segregated upon CTCF depletion, revealing that compartmentalization of mammalian chromosomes emerges independently of proper insulation of TADs. Further, our data supports that CTCF mediates transcriptional insulator function through enhancer-blocking but not direct chromatin barrier activity. These results define the functions of CTCF in chromosome folding, and provide new fundamental insights into the rules governing mammalian genome organization.
[image: Figure]
[image: Figure]


	Download figure
	Open in new tab







  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted January 09, 2017.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Targeted degradation of CTCF decouples local insulation of chromosome domains from higher-order genomic compartmentalization



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Targeted degradation of CTCF decouples local insulation of chromosome domains from higher-order genomic compartmentalization
    

  
      Elphège P. Nora, Anton Goloborodko, Anne-Laure Valton, Johan Gibcus, Alec Uebersohn, Nezar Abdennur, Job Dekker, Leonid A. Mirny, Benoit G. Bruneau

  
      bioRxiv 095802; doi: https://doi.org/10.1101/095802 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Targeted degradation of CTCF decouples local insulation of chromosome domains from higher-order genomic compartmentalization
    

  
      Elphège P. Nora, Anton Goloborodko, Anne-Laure Valton, Johan Gibcus, Alec Uebersohn, Nezar Abdennur, Job Dekker, Leonid A. Mirny, Benoit G. Bruneau

  
      bioRxiv 095802; doi: https://doi.org/10.1101/095802 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Genomics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5181)

	Biochemistry (11652)

	Bioengineering (8683)

	Bioinformatics (29031)

	Biophysics (14875)

	Cancer Biology (12005)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9369)

	Ecology (14093)

	Epidemiology (2067)

	Evolutionary Biology (18215)

	Genetics (12190)

	Genomics (16714)

	Immunology (11800)

	Microbiology (27882)

	Molecular Biology (11489)

	Neuroscience (60531)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3217)

	Physiology (4921)

	Plant Biology (10347)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7319)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      









  