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            Abstract
SATB1 (special AT-rich sequence binding protein 1) organizes cell typeâ€“specific nuclear architecture by anchoring specialized DNA sequences and recruiting chromatin remodeling factors to control gene transcription. We studied the role of SATB1 in regulating the coordinated expression of Il5, Il4 and Il13, located in the 200-kb T-helper 2 (TH2) cytokine locus on mouse chromosome 11. We show that on TH2 cell activation, SATB1 expression is rapidly induced to form a unique transcriptionally active chromatin structure at the cytokine locus. In this structure, chromatin is folded into numerous small loops, all anchored to SATB1 at their base. In addition, histone H3 is acetylated at Lys9 and Lys14, and the TH2-specific factors GATA3, STAT6 and c-Maf, the chromatin-remodeling enzyme Brg1 and RNA polymerase II are all bound across the 200-kb region. Before activation, the TH2 cytokine locus is already associated with GATA3 and STAT6, showing some looping, but these are insufficient to induce cytokine gene expression. Using RNA interference, we show that on cell activation, SATB1 is required not only for compacting chromatin into dense loops at the 200-kb cytokine locus but also for inducing Il4, Il5, Il13 and c-Maf expression. Thus, SATB1 is a necessary determinant for the hitherto unidentified higher-order, transcriptionally active chromatin structure that forms on TH2 cell activation.




            
                
                    

    
        
            
                
                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: Upon D10.G4.1 (TH2) cell activation, SATB1 expression is induced, and cytokine expression levels increase.


Figure 2: ChIP analysis of the TH2 cytokine locus in D10.G4.1 (TH2) cells uncovers SATB1 binding sequences (SBSs).


Figure 3: Chromatin loop analyses from SBS-C1 and SBS-C9 show dense SATB1-bound chromatin looping upon D10.G4.1 activation.


Figure 4: Rad50 intronic SBSs contribute to chromatin loop organization of TH2 cytokine locus in D10.G4.1 cells.


Figure 5: TH2 cytokine gene promoters are juxtaposed on D10.G4.1 activation, but the Rad50 promoter is not involved.


Figure 6: Association of TH2-specific factors, RNA polymerase II, Brg1 and acetylated histone H3 with the cytokine region.


Figure 7: SATB1 is required for Il4, Il5 and Il13 expression, induction of c-Maf and dense looping of active chromatin upon TH2 cell activation.


Figure 8: Summary of activation-dependent looping events and a model of transcriptionally active chromatin.
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