





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Regulation of cancer epigenomes with a histone-binding synthetic transcription factor
  
      David B. Nyer, Daniel Vargas, Caroline Hom, Karmella A. Haynes

  
      doi: https://doi.org/10.1101/072975 

  
  
  

David B. Nyer 
School of Biological and Health Systems Engineering, Arizona State University, Tempe, AZ 85287

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


Daniel Vargas 
School of Biological and Health Systems Engineering, Arizona State University, Tempe, AZ 85287

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


Caroline Hom 
School of Biological and Health Systems Engineering, Arizona State University, Tempe, AZ 85287

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


Karmella A. Haynes 
School of Biological and Health Systems Engineering, Arizona State University, Tempe, AZ 85287

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    ABSTRACT
Chromatin proteins have expanded the mammalian synthetic biology toolbox by enabling control of active and silenced states at endogenous genes. Others have reported synthetic proteins that bind DNA and regulate genes by altering chromatin marks, such as histone modifications. Previously we reported the first synthetic transcriptional activator, the "Polycomb-based transcription factor" (PcTF), that reads histone modifications through a protein-protein interaction between the PCD motif and trimethylated lysine 27 of histone H3 (H3K27me3). Here, we describe the genome-wide behavior of PcTF. Transcriptome and chromatin profiling revealed PcTF-sensitive promoter regions marked by proximal PcTF and distal H3K27me3 binding. These results illuminate a mechanism in which PcTF interactions bridge epigenetic marks with the transcription initiation complex. In three cancer-derived human cell lines tested here, many PcTF-sensitive genes encode developmental regulators and tumor suppressors. Thus, PcTF represents a powerful new fusion-protein-based method for cancer research and treatment where silencing marks are translated into direct gene activation.
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