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    ABSTRACT
Background Epigenetic silencing of transgenes through chromatin packaging has been a persistent issue for the development of transgenic mammalian cell lines. Endogenous mechanisms are known to induce a closed chromatin state around foreign DNA before and after it has been integrated into a host cell’s genome. Scientists are interested in reversing this silencing, but a lack of a priori knowledge of the chromatin features at transgenes hinders the rational design and application of effective strategies for transcriptional activation.

Results Here, we systematically tested activation-associated DNA elements and proteins in transfected plasmid DNA and at epigenetically-silenced chromosomal transgenes. We demonstrated that placing DNA elements that are targeted by MYB (c-myb) and p65 upstream of a minimal promoter enhance expression from transfected plasmid DNA. To regulate the expression of chromosomally-integrated transgenes, we used proteins fused to the Gal4 DNA binding domain or dCas9/sgRNA. Three activation-associated peptides, p65, VP64, and MYB, sustained reactivation of transgene expression over 15 cell divisions in an immortalized human cell line (HEK293). Activity of the MYB fusion was inhibited by celastrol, a drug that blocks interactions between MYB and the p300/CBP histone acetyltransferase complex. Single-site targeting via dCas9-MYB was sufficient to activate transgenes within ectopic Polycomb heterochromatin and at a different site that had undergone position effect silencing.

Conclusion Here we demonstrate the utility and flexibility of cis-regulatory elements and fusion proteins derived from natural gene regulation systems to enhance expression from epigenetically silenced transgenes. DNA motifs for p65 and MYB can be added to the transgene itself, or the activating proteins can be targeted to transgenes without enhancers to stimulate gene activation. This work has implications for determining the most appropriate strategy to enhance gene expression specifically in Polycomb-repressed chromatin.


Footnotes
	E-mail addresses: Cassandra M. Barrett, cmbarre6{at}asu.edu, Reilly McCraken, Rmccrac1{at}villanova.edu, Jacob Elmer, jacob.elmer{at}villanova.edu



	LIST OF ABBREVIATIONS
	AAP
	activation associated peptide
	CMV
	cytomegalovirus
	CR
	chromatin remodeler
	Gal4
	Gal4 DNA binding domain
	HAT
	histone acetyltransferase
	NLS
	nuclear localization signal
	ORF
	open reading frame
	PF
	pioneer factor
	PolII
	RNA polymerase II
	PRC
	Polycomb repressive complex
	TAD
	transcriptional activation domain
	UAS
	upstream activation sequence







  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted December 05, 2018.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



          

        

        
        
          
            
  
      
  
  
     Email

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word about bioRxiv.
NOTE: Your email address is requested solely to identify you as the sender of this article.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Use of MYB as a new synthetic activator to enhance transgene expression within repressed Polycomb chromatin



  Message Subject 
 (Your Name) has forwarded a page to you from bioRxiv



  Message Body 
 (Your Name) thought you would like to see this page from the bioRxiv website.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  



  
      
  
  
     Share  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Use of MYB as a new synthetic activator to enhance transgene expression within repressed Polycomb chromatin
    

  
      Cassandra M. Barrett, Reilly McCracken, Jacob Elmer, Karmella A. Haynes

  
      bioRxiv 487736; doi: https://doi.org/10.1101/487736 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
    [image: Reddit logo] [image: Twitter logo] [image: Facebook logo] [image: LinkedIn logo] [image: Mendeley logo]
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Use of MYB as a new synthetic activator to enhance transgene expression within repressed Polycomb chromatin
    

  
      Cassandra M. Barrett, Reilly McCracken, Jacob Elmer, Karmella A. Haynes

  
      bioRxiv 487736; doi: https://doi.org/10.1101/487736 

  
  
  


  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  



          

        

	
 	
	
	


  


  
  



  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



  
        Subject Area

    
  
  
    	Synthetic Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5178)

	Biochemistry (11644)

	Bioengineering (8682)

	Bioinformatics (29022)

	Biophysics (14866)

	Cancer Biology (12002)

	Cell Biology (17269)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14086)

	Epidemiology (2067)

	Evolutionary Biology (18205)

	Genetics (12185)

	Genomics (16706)

	Immunology (11794)

	Microbiology (27860)

	Molecular Biology (11481)

	Neuroscience (60501)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3215)

	Physiology (4917)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7317)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  