





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Genomic analysis reveals major determinants of cis-regulatory variation in Capsella grandiflora
  
      Kim A. Steige, Benjamin Laenen, Johan Reimegård, Douglas Scofield, Tanja Slotte

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

  
  
  

Kim A. Steige 
1Dept. of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyv. 18D, 75236 Uppsala, SWEDEN
2Science for Life Laboratory, Dept. of Ecology, Environment and Plant Sciences, Stockholm University, Lilla Frescati, SE-10691 Stockholm, SWEDEN

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Benjamin Laenen 
2Science for Life Laboratory, Dept. of Ecology, Environment and Plant Sciences, Stockholm University, Lilla Frescati, SE-10691 Stockholm, SWEDEN

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
Benjamin.Laenen@su.se
tanja.slotte@su.se


Johan Reimegård 
3Science for Life Laboratory, Dept. of Cell and Molecular Biology, Uppsala University, Box 596, 75124 Uppsala, SWEDEN

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Douglas Scofield 
1Dept. of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyv. 18D, 75236 Uppsala, SWEDEN
4Uppsala Multidisciplinary Center for Advanced Computational Science, Department of Information Technology, Uppsala University, Box 137, Uppsala 751 05, SWEDEN

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Tanja Slotte 
1Dept. of Ecology and Genetics, Evolutionary Biology Centre, Uppsala University, Norbyv. 18D, 75236 Uppsala, SWEDEN
2Science for Life Laboratory, Dept. of Ecology, Environment and Plant Sciences, Stockholm University, Lilla Frescati, SE-10691 Stockholm, SWEDEN

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
Benjamin.Laenen@su.se
tanja.slotte@su.se




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Understanding the causes of cis-regulatory variation is a long-standing aim in evolutionary biology. Although cis-regulatory variation has long been considered important for adaptation, we still have a limited understanding of the selective importance and genomic determinants of standing cis-regulatory variation. To address these questions, we studied the prevalence, genomic determinants and selective forces shaping cis-regulatory variation in the outcrossing plant Capsella grandiflora. We first identified a set of 1,010 genes with common cis-regulatory variation using analyses of allele-specific expression (ASE). Population genomic analyses of whole-genome sequences from 32 individuals showed that genes with common cis-regulatory variation are 1) under weaker purifying selection and 2) undergo less frequent positive selection than other genes. We further identified genomic determinants of cis-regulatory variation. Gene-body methylation (gbM) was a major factor constraining cis-regulatory variation, whereas presence of nearby TEs and tissue specificity of expression increased the odds of ASE. Our results suggest that most common cis-regulatory variation in C. grandiflora is under weak purifying selection, and that gene-specific functional constraints are more important for the maintenance of cis-regulatory variation than genome-scale variation in the intensity of selection. Our results agree with previous findings that suggest TE silencing affects nearby gene expression, and provide novel evidence for a link between gbM and cis-regulatory constraint, possibly reflecting greater dosage-sensitivity of body-methylated genes. Given the extensive conservation of gene-body methylation in flowering plants, this suggests that gene-body methylation could be an important predictor of cis-regulatory variation in a wide range of plant species.
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