





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Dynamics and spatial genomics of the nascent transcriptome in single mESCs by intron seqFISH
  
      Sheel Shah, Yodai Takei, Wen Zhou, Eric Lubeck, Jina Yun, Noushin Koulena, Eric J. Liaw, Mina Amin, Long Cai

  
      doi: https://doi.org/10.1101/339234 

  
  
  

Sheel Shah 
1Division of Biology and Biological Engineering, Caltech, Pasadena USA 91125
2UCLA-Caltech Medical Scientist Training Program, David Geffen School of Medicine, University of California at Los Angeles, Los Angeles, CA 90095, USA

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


Yodai Takei 
1Division of Biology and Biological Engineering, Caltech, Pasadena USA 91125

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


Wen Zhou 
1Division of Biology and Biological Engineering, Caltech, Pasadena USA 91125

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


Eric Lubeck 
3Current Address: Department of Bioengineering, Stanford University, Stanford, CA 94305, USA

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


Jina Yun 
1Division of Biology and Biological Engineering, Caltech, Pasadena USA 91125

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


Noushin Koulena 
1Division of Biology and Biological Engineering, Caltech, Pasadena USA 91125

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


Eric J. Liaw 
2UCLA-Caltech Medical Scientist Training Program, David Geffen School of Medicine, University of California at Los Angeles, Los Angeles, CA 90095, USA

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


Mina Amin 
4Current Address: UC Riverside School of Medicine, University of Riverside, Riverside, USA 92521

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


Long Cai 
1Division of Biology and Biological Engineering, Caltech, Pasadena USA 91125

	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]

  
    
  
      
  
  
    Summary
Recent single cell experiments have revealed significant heterogeneities at the levels of transcription, DNA methylation and chromosome organization in individual cells. However, existing method of profiling mRNAs effectively averages transcriptional dynamics over many hours due to hours-long life time of most mRNAs. To capture the instantaneous activity of the transcriptome that reflects the rapid regulatory changes in cells, we imaged up to 10,421 nascent transcription active sites (TAS) in single mouse embryonic stem cells using seqFISH followed by multiple rounds of single molecule FISH and immunofluorescence. We observed that nascent transcription active sites appear to be distributed on the surface of individual chromosome territories and are dispersed throughout the nucleus. In addition, there are significant variability in the number of active transcription sites in single cells, representing globally more active to quiescent states. These states interconverted on the time scale of 2 hours as determined by a single cell pulse-chase experiment. Thus, transcriptome level seqFISH experiments provide an unprecedented spatial and dynamic view of chromosome organization and global nascent transcription activity in single cells.
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