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    ABSTRACT
Differential elongation rates of RNA polymerase II (RNAP) have been posited to be a critical determinant for pre-mRNA splicing. Molecular dissection of mechanisms coupling transcription elongation rate with splicing requires knowledge of instantaneous RNAP elongation velocity at exon and introns. However, only average RNAP elongation rates over large genomic distances can be inferred with current approaches, and local instantaneous velocities of the elongating RNA polymerase across endogenous genomic regions remain difficult to determine at sufficient resolution to enable detailed kinetic analysis of RNAP at exons. In order to overcome these challenges and to investigate kinetic features of RNAP elongation at genomic scale, we have employed global nuclear run-on sequencing (GRO-seq) method to infer changes in local RNAP elongation rates across the human genome, as changes in the residence time of RNAP. Using this approach, we have investigated functional coupling between the changes in local pattern of RNAP elongation rate at the exons and their general expression level, as inferred by sequencing of mRNAs (mRNA-seq). Our genomic level analyses reveal acceleration of RNAP at lowly expressed exons and confirm the previously reported deceleration of RNAP at highly expressed exons, suggesting variable local velocities of elongating RNAP that are potentially associated with different inclusion or exclusion rates of exons across the human genome.
AUTHOR SUMMARY Understanding the mechanisms that enable high precision recognition and splicing of exons is fundamental to many aspects of human development and disease. Emerging data suggest that the speed of the elongating RNA polymerase affects pre-mRNA splicing; however, systematic genomic investigation of RNAP elongation speed and pre-mRNA have been lacking. Using a recently developed method for detecting synthesized nascent RNAs, we have inferred variable elongation rates of RNA polymerase II (RNAP) that are associated with included exons, introns and excluded exons, across the human genome. From this analysis, we have identified acceleration of RNAP at exons as a major determinant of exon exclusion across the genome, while confirming previous studies showing deceleration of RNAP at included exons.





  


  
  



  
      
  
  
    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 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted March 17, 2016.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 Three distinct velocities of elongating RNA polymerase define exons and introns



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Three distinct velocities of elongating RNA polymerase define exons and introns
    

  
      Qianqian Ye, Yoon Jung Kim, Hongyu Zhao, Tae Hoon Kim

  
      bioRxiv 044123; doi: https://doi.org/10.1101/044123 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Three distinct velocities of elongating RNA polymerase define exons and introns
    

  
      Qianqian Ye, Yoon Jung Kim, Hongyu Zhao, Tae Hoon Kim

  
      bioRxiv 044123; doi: https://doi.org/10.1101/044123 

  
  
  


  

  
  	      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 (5179)

	Biochemistry (11651)

	Bioengineering (8683)

	Bioinformatics (29028)

	Biophysics (14870)

	Cancer Biology (12003)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9368)

	Ecology (14090)

	Epidemiology (2067)

	Evolutionary Biology (18211)

	Genetics (12188)

	Genomics (16712)

	Immunology (11798)

	Microbiology (27880)

	Molecular Biology (11489)

	Neuroscience (60519)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3216)

	Physiology (4920)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  