







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature genetics

	analyses

	
                                    article


    
        
        
            
            
                
                    	Analysis
	Published: 23 October 2011



                    Evidence for compensatory upregulation of expressed X-linked genes in mammals, Caenorhabditis elegans and Drosophila melanogaster

                    	Xinxian Deng1, 
	Joseph B Hiatt2, 
	Di Kim Nguyen1, 
	Sevinc Ercan3, 
	David Sturgill4, 
	LaDeana W Hillier5, 
	Felix Schlesinger6, 
	Carrie A Davis6, 
	Valerie J Reinke7, 
	Thomas R Gingeras6, 
	Jay Shendure2, 
	Robert H Waterston2, 
	Brian Oliver4, 
	Jason D Lieb8 & 
	â€¦
	Christine M Disteche1,9Â 

Show authors

                    

                    
                        
    Nature Genetics

                        volumeÂ 43,Â pages 1179â€“1185 (2011)Cite this article
                    

                    
        
            	
                        3948 Accesses

                    
	
                        203 Citations

                    
	
                            13 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Dosage compensation
	Gene regulation


    


                
    
    

    
    

                
            


        
            Abstract
Many animal species use a chromosome-based mechanism of sex determination, which has led to the coordinate evolution of dosage-compensation systems. Dosage compensation not only corrects the imbalance in the number of X chromosomes between the sexes but also is hypothesized to correct dosage imbalance within cells that is due to monoallelic X-linked expression and biallelic autosomal expression, by upregulating X-linked genes twofold (termed 'Ohno's hypothesis'). Although this hypothesis is well supported by expression analyses of individual X-linked genes and by microarray-based transcriptome analyses, it was challenged by a recent study using RNA sequencing and proteomics. We obtained new, independent RNA-seq data, measured RNA polymerase distribution and reanalyzed published expression data in mammals, C. elegans and Drosophila. Our analyses, which take into account the skewed gene content of the X chromosome, support the hypothesis of upregulation of expressed X-linked genes to balance expression of the genome.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more



Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more



Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Distributions of gene expression are similar between the X chromosome and autosomes in human, except for reproduction-related X-linked genes not expressed in somatic tissues.


Figure 2: Distributions of gene expression are similar between the X chromosome and autosomes in mouse tissues.


Figure 3: Expressed X-linked genes are enriched in RNA PolII-S5p.


Figure 4: X:A expression ratios in adult C. elegans result from the presence of germ cells in which the X chromosomes are silenced.


Figure 5: X chromosome dosage compensation in early mitotic cells in the Drosophila germline.
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