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    Abstract
Understanding the causes of gene expression variation is of major importance for many areas of biology. While cis-regulatory changes have long been suggested to be particularly important for adaptation, our understanding of what determines cis-regulatory variation remains limited in most species. Here, we have investigated the prevalence, selective importance, and genomic correlates of cis-regulatory variation in the outcrossing crucifer species Capsella grandiflora. We identify genes with cis-regulatory variation through analyses of allele-specific expression (ASE) in deep transcriptome sequencing data from flower buds and leaves, and use population genomic analyses of high-coverage whole genome resequencing data from both a range-wide sample and a natural population to quantify the impact of positive and purifying selection on these genes. Our results show that in C. grandiflora, cis-regulatory variation is pervasive, affecting an average of 35% of genes within individual plants. Genes harboring cis-regulatory variation are (1) under weaker purifying selection, (2) significantly more likely to harbor nearby transposable element (TE) insertions, and (3) undergo lower rates of adaptive substitutions in comparison to other genes. Using a linear model, we identified ASE as the strongest factor contributing to purifying selection when considered alongside several other commonly used contributing factors. In turn, the main genomic correlates of cis-regulatory variation are presence of nearby TE insertions and gene expression level; notably, the signal of relaxed positive and purifying selection on genes with ASE remains after controlling for expression level. Our results suggest that variation in the intensity of selection across the genome is a major determinant of the presence of intraspecific cis-regulatory variation in this outcrossing plant species.




  


  
  



  
      
  
  
    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 December 10, 2015.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     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 
 The impact of natural selection on the distribution of cis-regulatory variation across the genome of an outcrossing plant



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      The impact of natural selection on the distribution of cis-regulatory variation across the genome of an outcrossing plant
    

  
      Kim A. Steige, Benjamin Laenen, Johan Reimegård, Douglas G. Scofield, Tanja Slotte

  
      bioRxiv 034025; doi: https://doi.org/10.1101/034025 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      The impact of natural selection on the distribution of cis-regulatory variation across the genome of an outcrossing plant
    

  
      Kim A. Steige, Benjamin Laenen, Johan Reimegård, Douglas G. Scofield, Tanja Slotte

  
      bioRxiv 034025; doi: https://doi.org/10.1101/034025 

  
  
  


  

  
  	      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

    
  
  
    	Evolutionary Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5178)

	Biochemistry (11644)

	Bioengineering (8682)

	Bioinformatics (29022)

	Biophysics (14866)

	Cancer Biology (12002)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14086)

	Epidemiology (2067)

	Evolutionary Biology (18205)

	Genetics (12185)

	Genomics (16706)

	Immunology (11794)

	Microbiology (27860)

	Molecular Biology (11481)

	Neuroscience (60501)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7317)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  