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            Abstract
Imprinted expression at the H19-Igf2 locus depends on a differentially methylated domain (DMD) that acts both as a maternal-specific, methylation-sensitive insulator and as a paternal-specific site of hypermethylation. Four repeats in the DMD bind CCCTC-binding factor (CTCF) on the maternal allele and have been proposed to attract methylation on the paternal allele. We introduced point mutations into the DMD to deplete the repeats of CpGs while retaining CTCF-binding and enhancer-blocking activity. Maternal inheritance of the mutations left H19 expression and Igf2 imprinting intact, consistent with the idea that the DMD acts as an insulator. Conversely, paternal inheritance of these mutations disrupted maintenance of DMD methylation, resulting in biallelic H19 expression. Furthermore, an insulator was established on the paternally inherited mutated allele in vivo, reducing Igf2 expression and resulting in a 40% reduction in size of newborn offspring. Thus, the nine CpG mutations in the DMD showed that the two parental-specific roles of the H19 DMD, methylation maintenance and insulator assembly, are antagonistic.




            
                
                    

    
        
            
                
                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: The H19-Igf2 locus and strategy for targeted replacement of the H19 DMD with the mutated H19DMD-9CG allele.[image: ]


Figure 2: In vitro analyses of mutant repeats.[image: ]


Figure 3: Expression of Igf2 and H19 in mice after maternal inheritance of the H19DMDâ€“9CG allele.[image: ]


Figure 4: Paternal inheritance of the H19DMDâ€“9CG allele.[image: ]


Figure 5: Methylation profile of the H19 DMD in neonatal liver and sperm.[image: ]


Figure 6: Methylation profile and binding of CTCF to the H19DMDâ€“9CG allele.[image: ]
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