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    ABSTRACT
Gene regulation is critical for proper cellular function. Next-generation sequencing technology has revealed the presence of regulatory networks that regulate gene expression and essential cellular functions. Studies investigating the epigenome have begun to uncover the complex mechanisms regulating transcription. Assay for transposase-accessible chromatin by sequencing (ATAC-seq) is quickly becoming the assay of choice for epigenomic investigations. Integrating epigenomic and transcriptomic data has the potential to reveal the chromatin-mediated mechanisms regulating transcription. However, integrating these two data types remains challenging. We used the insulin signaling pathway as a model to investigate chromatin regions and gene expression changes using ATAC- and RNA-seq in insulin-treated Drosophila S2 cells. We show that insulin causes widespread changes in chromatin accessibility and gene expression. Then, we attempted to integrate ATAC- and RNA-seq data to predict functionally-relevant chromatin regions that control the transcriptional response to insulin. We show that using differential chromatin accessibility can predict functionally-relevant genome regions, but that stratifying differentially-accessible chromatin regions by annotated feature type provides a better prediction of whether a chromatin region regulates gene expression. In particular, our data demonstrate a strong correlation between chromatin regions annotated to distal promoters (1-2 kb from the transcription start site). To test this prediction, we cloned candidate distal promoter regions upstream of luciferase and validated the functional relevance of these chromatin regions. Our data show that distal promoter regions selected by correlations with RNA-seq are more likely to control gene expression. Thus, correlating ATAC- and RNA-seq data can home in on functionally-relevant chromatin regions.

Competing Interest Statement
The authors have declared no competing interest.



  


  
  



  
      
  
  
    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 May 07, 2021.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Integrating RNA-seq and assay for transposase-accessible chromatin by sequencing (ATAC-seq) predicts functionally-relevant chromatin regions



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Integrating RNA-seq and assay for transposase-accessible chromatin by sequencing (ATAC-seq) predicts functionally-relevant chromatin regions
    

  
      Collin B. Merrill, Austin B. Montgomery, Miguel A. Pabon, Aylin R. Rodan, Adrian Rothenfluh

  
      bioRxiv 2021.05.06.443010; doi: https://doi.org/10.1101/2021.05.06.443010 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Integrating RNA-seq and assay for transposase-accessible chromatin by sequencing (ATAC-seq) predicts functionally-relevant chromatin regions
    

  
      Collin B. Merrill, Austin B. Montgomery, Miguel A. Pabon, Aylin R. Rodan, Adrian Rothenfluh

  
      bioRxiv 2021.05.06.443010; doi: https://doi.org/10.1101/2021.05.06.443010 

  
  
  


  

  
  	      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

    
  
  
    	Cell Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5179)

	Biochemistry (11651)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14868)

	Cancer Biology (12003)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9368)

	Ecology (14090)

	Epidemiology (2067)

	Evolutionary Biology (18211)

	Genetics (12188)

	Genomics (16710)

	Immunology (11798)

	Microbiology (27877)

	Molecular Biology (11487)

	Neuroscience (60516)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3216)

	Physiology (4918)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  