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    Abstract
The cellular landscape of the human intestinal tract is dynamic throughout life, developing in utero and changing in response to functional requirements and environmental exposures. To comprehensively map cell lineages in the healthy developing, pediatric and adult human gut from ten distinct anatomical regions, as well as draining lymph nodes, we used singlecell RNA-seq and VDJ analysis of roughly one third of a million cells. This reveals the presence of BEST4+ absorptive cells throughout the human intestinal tract, demonstrating the existence of this cell type beyond the colon for the first time. Furthermore, we implicate IgG sensing as a novel function of intestinal tuft cells, and link these cells to the pathogenesis of inflammatory bowel disease. We define novel glial and neuronal cell populations in the developing enteric nervous system, and predict cell-type specific expression of Hirschsprung’s disease-associated genes. Finally, using a systems approach, we identify key cell players across multiple cell lineages driving secondary lymphoid tissue formation in early human development. We show that these programs are adopted in inflammatory bowel disease to recruit and retain immune cells at the site of inflammation. These data provide an unprecedented catalogue of intestinal cells, and new insights into cellular programs in development, homeostasis and disease.

Competing Interest Statement
The authors have declared no competing interest.
Footnotes
	
https://www.gutcellatlas.org







  


  
  



  
      
  
  
    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 April 07, 2021.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



  
      
  
  
    Supplementary Material 
  


  
  



  
      
  
  
     Data/Code  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 Cells of the human intestinal tract mapped across space and time



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      Cells of the human intestinal tract mapped across space and time
    

  
      R Elmentaite, N Kumasaka, HW King, K Roberts, M Dabrowska, S Pritchard, L Bolt, SF Vieira, L Mamanova, N Huang, I Goh Kai’En, E Stephenson, J Engelbert, RA Botting, A Fleming, E Dann, SN Lisgo, M Katan, S Leonard, TRW Oliver, CE Hook, K Nayak, F Perrone, LS Campos, C Dominguez-Conde, K Polanski, S Van Dongen, M Patel, MD Morgan, JC Marioni, OA Bayraktar, KB Meyer, M Zilbauer, H Uhlig, MR Clatworthy, KT Mahbubani, K Saeb Parsy, M Haniffa, KR James, SA Teichmann

  
      bioRxiv 2021.04.07.438755; doi: https://doi.org/10.1101/2021.04.07.438755 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      Cells of the human intestinal tract mapped across space and time
    

  
      R Elmentaite, N Kumasaka, HW King, K Roberts, M Dabrowska, S Pritchard, L Bolt, SF Vieira, L Mamanova, N Huang, I Goh Kai’En, E Stephenson, J Engelbert, RA Botting, A Fleming, E Dann, SN Lisgo, M Katan, S Leonard, TRW Oliver, CE Hook, K Nayak, F Perrone, LS Campos, C Dominguez-Conde, K Polanski, S Van Dongen, M Patel, MD Morgan, JC Marioni, OA Bayraktar, KB Meyer, M Zilbauer, H Uhlig, MR Clatworthy, KT Mahbubani, K Saeb Parsy, M Haniffa, KR James, SA Teichmann

  
      bioRxiv 2021.04.07.438755; doi: https://doi.org/10.1101/2021.04.07.438755 

  
  
  


  

  
  	      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

    
  
  
    	Cell Biology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5176)

	Biochemistry (11640)

	Bioengineering (8679)

	Bioinformatics (29014)

	Biophysics (14861)

	Cancer Biology (11999)

	Cell Biology (17268)

	Clinical Trials (138)

	Developmental Biology (9365)

	Ecology (14080)

	Epidemiology (2067)

	Evolutionary Biology (18199)

	Genetics (12184)

	Genomics (16703)

	Immunology (11790)

	Microbiology (27858)

	Molecular Biology (11477)

	Neuroscience (60475)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3212)

	Physiology (4916)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2867)

	Systems Biology (7315)

	Zoology (1634)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  