





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        BAF chromatin remodeling complex subunit diversity promotes temporally distinct gene expression programs in cardiogenesis
  
      Swetansu K. Hota, Jeffrey R. Johnson, Erik Verschueren, Reuben Thomas, Aaron M. Blotnick, Yiwen Zhu, Xin Sun, Len A. Pennacchio, Nevan J. Krogan,  View ORCID ProfileBenoit G. Bruneau

  
      doi: https://doi.org/10.1101/166983 

  
  
  

Swetansu K. Hota 
1Gladstone Institutes, San Francisco, CA, 94158 USA
2Roddenberry Center for Stem Cell Biology and Medicine at Gladstone, San Francisco, CA 94158, USA

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


Jeffrey R. Johnson 
1Gladstone Institutes, San Francisco, CA, 94158 USA
3Department of Cellular and Molecular Pharmacology, University of California San Francisco, San Francisco, CA 94158

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


Erik Verschueren 
1Gladstone Institutes, San Francisco, CA, 94158 USA
3Department of Cellular and Molecular Pharmacology, University of California San Francisco, San Francisco, CA 94158

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


Reuben Thomas 
1Gladstone Institutes, San Francisco, CA, 94158 USA

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


Aaron M. Blotnick 
1Gladstone Institutes, San Francisco, CA, 94158 USA
2Roddenberry Center for Stem Cell Biology and Medicine at Gladstone, San Francisco, CA 94158, USA

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


Yiwen Zhu 
4Genomics Division, Lawrence Berkeley National Laboratory, Berkeley, CA 94720, USA.
5United States Department of Energy, Joint Genome Institute, Walnut Creek, CA 94598, USA.

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


Xin Sun 
6Department of Physiology, Anatomy and Genetics, University of Oxford

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


Len A. Pennacchio 
4Genomics Division, Lawrence Berkeley National Laboratory, Berkeley, CA 94720, USA.
5United States Department of Energy, Joint Genome Institute, Walnut Creek, CA 94598, USA.

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


Nevan J. Krogan 
1Gladstone Institutes, San Francisco, CA, 94158 USA
3Department of Cellular and Molecular Pharmacology, University of California San Francisco, San Francisco, CA 94158

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


Benoit G. Bruneau 
1Gladstone Institutes, San Francisco, CA, 94158 USA
2Roddenberry Center for Stem Cell Biology and Medicine at Gladstone, San Francisco, CA 94158, USA
7Department of Pediatrics, University of California, San Francisco, CA 94143 USA
8Cardiovascular Research Institute, University of California, San Francisco, CA 94158 USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Benoit G. Bruneau




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Chromatin remodeling complexes instruct cellular differentiation and lineage specific transcription. The BRG1/BRM associated factor (BAF) complexes are important for several aspects of differentiation. We show that the catalytic subunit Brg1 has a specific role in cardiac precursors (CPs) to initiate cardiac gene expression programs and repress non-cardiac expression. Using immunoprecipitation with mass spectrometry (IP-MS), we determined the dynamic composition of BAF complexes during mammalian cardiac differentiation, and identified BAF60c (SMARCD3) and BAF170 (SMARCC2) as subunits enriched in CPs and cardiomyocytes (CM). Baf60c and Baf170 co-regulate gene expression with Brg1 in CPs, but in CMs control different gene expression programs, although still promoting a cardiac-specific gene set. BRG1, BAF60, and BAF170 all modulate chromatin accessibility, to either promote accessibility at activated genes, while closing up chromatin at repressed genes. BAF60c and BAF170 are required for proper BAF complex composition and stoichiometry, and promote BRG1 occupancy in CM. Additionally, BAF170 facilitates expulsion of BRG1-containing complexes in the transition from CP to CM. Thus, dynamic interdependent BAF complex subunit assembly modulates chromatin states and thereby directs temporal gene expression programs in cardiogenesis.
Significance statement BRG1/BRM associated factors (BAF) form multi-subunit protein complexes that reorganize chromatin and regulate transcription. Specific BAF complex subunits have important roles during cell differentiation and development. We systematically identify BAF subunit composition and find temporal enrichment of subunits during cardiomyocyte differentiation. We find the catalytic subunit BRG1 has important contributions in initiating gene expression programs in cardiac progenitors along with cardiac-enriched subunits BAF60c and BAF170. Both these proteins regulated BAF subunit composition and chromatin accessibility and prevent expression of non-cardiac developmental genes during precursor to cardiomyocyte differentiation. Mechanistically, we find BAF170 destabilizes the BRG1 complex and expels BRG1 from cardiomyocyte-specific genes. Thus, our data shows synergies between diverse BAF subunits in facilitating temporal gene expression programs during cardiogenesis.
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