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    Abstract
Changes in the 3D structure of the human genome are now emerging as a unifying mechanism orchestrating gene expression regulation. Evolution of chromatin conformation capture methods into Hi-C sequencing technology now allows an insight into the 3D structures of the human genome. However, Hi-C data used to obtain 3D structures contains many known and unknown biases. These biases prevent effective comparison of the 3D structures to identify differential chromatin interactions. Several methods have been developed for normalization of individual Hi-C datasets. However, they fail to account for biases between two or more Hi-C datasets, hindering their comparative analysis. We developed a simple and effective method HiCdiff for the joint normalization and differential analysis of multiple Hi-C datasets. The method avoids constraining Hi-C data within a rigid statistical model, allowing a data-driven normalization of biases using locally weighted linear regression (loess). HiCdiff outperforms methods for normalizing individual Hi-C datasets in detecting a priori known chromatin interaction differences in simulated and real-life settings. HiCdiff is freely available as an R package https://github.com/dozmorovlab/HiCdiff and on Bioconductor (submitted).
Author Summary Advances in chromosome conformation capture sequencing technologies (Hi-C) have sparked interest in studying the 3-dimensional (3D) structure of the human genome. The 3D structure of the genome is now considered as a primary regulator of gene expression and other cellular processes. Changes to the 3D structure of the genome are now emerging as a hallmark of cancer and other complex diseases. With the growing availability of Hi-C data generated under different conditions (e.g. tumor-normal, cell-type-specific) methods are needed to compare them. However, biases in Hi-C data hinder their comparative analysis. Several normalization techniques have been developed for removing biases in individual Hi-C datasets, but very few were designed to account for the between-datasets biases. We developed a new method and R package for the joint normalization and differential chromatin interaction detection among multiple Hi-C datasets. Our results show the superiority of our joint normalization methods compared to methods normalizing individual datasets in detecting true chromatin interaction differences. Our method enables further research into discovering the dynamics of 3D genomic changes.





  


  
  



  
      
  
  
    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 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted June 08, 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 
 HiCdiff: a method for joint normalization of Hi-C datasets and differential chromatin interaction detection



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      HiCdiff: a method for joint normalization of Hi-C datasets and differential chromatin interaction detection
    

  
      John C. Stansfield, Mikhail G. Dozmorov

  
      bioRxiv 147850; doi: https://doi.org/10.1101/147850 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      HiCdiff: a method for joint normalization of Hi-C datasets and differential chromatin interaction detection
    

  
      John C. Stansfield, Mikhail G. Dozmorov

  
      bioRxiv 147850; doi: https://doi.org/10.1101/147850 

  
  
  


  

  
  	      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

    
  
  
    	Bioinformatics




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11641)

	Bioengineering (8679)

	Bioinformatics (29017)

	Biophysics (14863)

	Cancer Biology (11999)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14084)

	Epidemiology (2067)

	Evolutionary Biology (18204)

	Genetics (12185)

	Genomics (16704)

	Immunology (11792)

	Microbiology (27859)

	Molecular Biology (11481)

	Neuroscience (60491)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3213)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7317)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  