





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Synthetic genomic reconstitution reveals principles of mammalian Hox cluster regulation
  
       View ORCID ProfileSudarshan Pinglay,  View ORCID ProfileMilica Bulajić,  View ORCID ProfileDylan P. Rahe,  View ORCID ProfileEmily Huang,  View ORCID ProfileRan Brosh,  View ORCID ProfileSergei German,  View ORCID ProfileJohn A. Cadley, Lila Rieber, Nicole Easo,  View ORCID ProfileShaun Mahony,  View ORCID ProfileMatthew T. Maurano,  View ORCID ProfileLiam J. Holt,  View ORCID ProfileEsteban O. Mazzoni,  View ORCID ProfileJef D. Boeke

  
      doi: https://doi.org/10.1101/2021.07.07.451065 

  
  
  

Sudarshan Pinglay 
1Institute for Systems Genetics, NYU Langone Health, New York, NY 10016, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sudarshan Pinglay


Milica Bulajić 
2Department of Biology, New York University, New York, NY 10003, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Milica Bulajić


Dylan P. Rahe 
2Department of Biology, New York University, New York, NY 10003, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Dylan P. Rahe


Emily Huang 
1Institute for Systems Genetics, NYU Langone Health, New York, NY 10016, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Emily Huang


Ran Brosh 
1Institute for Systems Genetics, NYU Langone Health, New York, NY 10016, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ran Brosh


Sergei German 
1Institute for Systems Genetics, NYU Langone Health, New York, NY 10016, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sergei German


John A. Cadley 
1Institute for Systems Genetics, NYU Langone Health, New York, NY 10016, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for John A. Cadley


Lila Rieber 
3Center for Eukaryotic Gene Regulation, Department of Biochemistry and Molecular Biology, The Pennsylvania State University, University Park, PA 16802, USA

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


Nicole Easo 
1Institute for Systems Genetics, NYU Langone Health, New York, NY 10016, USA

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


Shaun Mahony 
3Center for Eukaryotic Gene Regulation, Department of Biochemistry and Molecular Biology, The Pennsylvania State University, University Park, PA 16802, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Shaun Mahony


Matthew T. Maurano 
1Institute for Systems Genetics, NYU Langone Health, New York, NY 10016, USA
4Department of Pathology, NYU Langone Health, New York, NY 10016, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Matthew T. Maurano


Liam J. Holt 
1Institute for Systems Genetics, NYU Langone Health, New York, NY 10016, USA
5Department of Biochemistry and Molecular Pharmacology, NYU Langone Health, New York, NY 10016, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Liam J. Holt


Esteban O. Mazzoni 
2Department of Biology, New York University, New York, NY 10003, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Esteban O. Mazzoni
	For correspondence: 
eom204@nyu.edu
Jef.Boeke@nyulangone.org


Jef D. Boeke 
1Institute for Systems Genetics, NYU Langone Health, New York, NY 10016, USA
5Department of Biochemistry and Molecular Pharmacology, NYU Langone Health, New York, NY 10016, USA
6Department of Biomedical Engineering, NYU Tandon School of Engineering, Brooklyn, NY, 11201, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jef D. Boeke
	For correspondence: 
eom204@nyu.edu
Jef.Boeke@nyulangone.org




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Precise Hox gene expression is crucial for embryonic patterning. Intra-Hox transcription factor binding and distal enhancer elements have emerged as the major regulatory modes controlling Hox gene expression. However, quantifying their relative contributions has remained elusive. Here, we introduce ‘synthetic regulatory reconstitution’, a novel conceptual framework for studying gene regulation and apply it to the HoxA cluster. We synthesized and delivered variant rat HoxA clusters (130-170 kilobases each) to an ectopic location in the mouse genome. We find that a HoxA cluster lacking distal enhancers recapitulates correct patterns of chromatin remodeling and transcription in response to patterning signals, while distal enhancers are required for full transcriptional output. Synthetic regulatory reconstitution is a generalizable strategy to decipher the regulatory logic of gene expression in complex genomes.
One-Sentence Summary Reconstitution of gene regulation using large DNA constructs unravels the regulatory logic of a developmental gene locus.
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