





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Stimulation-responsive enhancers regulate inflammatory gene activation through retention and modification of H2A.Z-variant accessible nucleosomes
  
      Audrey Sporrij, Meera Prasad, Brejnev Muhire, Eva M. Fast, Margot E. Manning, Avik Choudhuri, Jodi D. Weiss, Michelle Koh, Song Yang, Robert E. Kingston, Michael Y. Tolstorukov, Hans Clevers,  View ORCID ProfileLeonard I. Zon

  
      doi: https://doi.org/10.1101/2022.09.12.507565 

  
  
  

Audrey Sporrij 
1Harvard Department of Stem Cell and Regenerative Biology, Harvard University, Cambridge, MA 02138, USA
2Stem Cell Program and Division of Hematology/Oncology, Boston Children’s Hospital, Boston, MA, USA

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


Meera Prasad 
2Stem Cell Program and Division of Hematology/Oncology, Boston Children’s Hospital, Boston, MA, USA

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


Brejnev Muhire 
3Department of Molecular Biology, Massachusetts General Hospital and Harvard Medical School, Boston, Massachusetts 02114, USA
4Center for Cancer and Cell Biology, Van Andel Research Institute, Grand Rapids, MI 49503

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


Eva M. Fast 
1Harvard Department of Stem Cell and Regenerative Biology, Harvard University, Cambridge, MA 02138, USA
2Stem Cell Program and Division of Hematology/Oncology, Boston Children’s Hospital, Boston, MA, USA

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


Margot E. Manning 
1Harvard Department of Stem Cell and Regenerative Biology, Harvard University, Cambridge, MA 02138, USA
2Stem Cell Program and Division of Hematology/Oncology, Boston Children’s Hospital, Boston, MA, USA

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


Avik Choudhuri 
1Harvard Department of Stem Cell and Regenerative Biology, Harvard University, Cambridge, MA 02138, USA
2Stem Cell Program and Division of Hematology/Oncology, Boston Children’s Hospital, Boston, MA, USA

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


Jodi D. Weiss 
1Harvard Department of Stem Cell and Regenerative Biology, Harvard University, Cambridge, MA 02138, USA
2Stem Cell Program and Division of Hematology/Oncology, Boston Children’s Hospital, Boston, MA, USA

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


Michelle Koh 
1Harvard Department of Stem Cell and Regenerative Biology, Harvard University, Cambridge, MA 02138, USA
2Stem Cell Program and Division of Hematology/Oncology, Boston Children’s Hospital, Boston, MA, USA

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


Song Yang 
2Stem Cell Program and Division of Hematology/Oncology, Boston Children’s Hospital, Boston, MA, USA

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


Robert E. Kingston 
3Department of Molecular Biology, Massachusetts General Hospital and Harvard Medical School, Boston, Massachusetts 02114, USA

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


Michael Y. Tolstorukov 
5Department of Informatics and Analytics, Dana-Farber Cancer Institute, Boston, MA 02215

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


Hans Clevers 
6Oncode Institute, Hubrecht Institute, Royal Netherlands Academy of Arts and Sciences (KNAW) and University Medical Center (UMC) Utrecht, Utrecht, the Netherlands
7Princess Máxima Center for Pediatric Oncology, Utrecht, the Netherlands

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


Leonard I. Zon 
1Harvard Department of Stem Cell and Regenerative Biology, Harvard University, Cambridge, MA 02138, USA
2Stem Cell Program and Division of Hematology/Oncology, Boston Children’s Hospital, Boston, MA, USA
8Harvard Stem Cell Institute, Harvard Medical School and Howard Hughes Medical Institute, Boston, MA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Leonard I. Zon
	For correspondence: 
leonard.zon@enders.tch.harvard.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Prostaglandin E2 (PGE2) and 16,16-dimethyl-PGE2 (dmPGE2) are important regulators of hematopoietic stem and progenitor cell (HSPC) fate and offer potential to enhance stem cell therapies1,2. The mechanism of gene regulation in response to dmPGE2 is poorly understood. Here, we show that dmPGE2 regulates inflammatory gene induction by modulating the chromatin architecture and activity of enhancer elements in human HSPCs. We identified the specific genomic reorganization at stimuli-responsive enhancers that permits rapid transcriptional activation. We found that dmPGE2-inducible enhancers retain MNase-accessible, H2A.Z-variant nucleosomes that are permissive to binding of the transcription factor CREB. CREB binding to enhancer nucleosomes is concomitant with deposition of the histone acetyltransferases p300 and Tip60 on chromatin. Subsequent H2A.Z acetylation improves chromatin accessibility at stimuli-responsive enhancers. Our findings support a model where histone variant nucleosomes retained within inducible enhancers facilitate transcription factor (TF) binding. Acetylation of histone variant nucleosomes by TF-associated nucleosome remodelers creates the accessible nucleosome landscape required for immediate enhancer activation and gene induction. Our work provides a mechanism by which inflammatory mediators such as dmPGE2 lead to acute transcriptional changes and alter HSPC behavior.
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