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    ABSTRACT
The gut microbiota influences the development and homeostasis of the mammalian immune system1–3 and can alter immune cell compositions in mice4–7. However, our understanding of how the microbiota modulates immunity remains limited, particularly in humans where a lack of manipulative experiments makes inference challenging. Here we overcome this challenge by studying hundreds of hospitalized—and closely monitored—bone marrow transplantation patients as they recover from chemotherapy-induced immune ablation. This aggressive treatment causes large shifts in both white blood cell and microbiota populations allowing the relationships between the two to be studied simultaneously over time, with unprecedented resolution. Our analysis shows that the ecological diversity of the gut microbiota had an immunosuppressive effect on circulating lymphocyte counts similar in magnitude to that of anti-inflammatory and immunosuppressive drugs administered to cancer patients. Moreover, by controlling for drug treatments and clinical metadata, we identified several microbiota components strongly associated with white blood cell dynamics: Streptococcaceae associated with lymphocyte increase and Actinomycetaceae with lymphocyte suppression, Prevotellaceae with monocyte increase and Enterobacteriaceae with monocyte suppression, Ruminococcaceae with neutrophil increase and Lachnospiraceae and Bacteroidaceae with neutrophil suppression. Our analysis establishes a direct link between the intestinal microbiota and systemic immunity in humans, with implications on clinical outcomes and microbiota-based therapies.




  


  
  



  
      
  
  
    Copyright 
The copyright holder for this preprint is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. All rights reserved. No reuse allowed without permission.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted April 24, 2019.  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Download PDF  


  
  



          

        

        
        
          
            
  
      
  
  
     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 
 The gut microbiota influences circulatory immune cell dynamics in humans



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      The gut microbiota influences circulatory immune cell dynamics in humans
    

  
      Jonas Schluter, Jonathan U. Peled, Bradford P. Taylor, Melody Smith, Ying Taur, Sejal Morjaria, Maly Fenelus, Melissa S. Pessin, Tobias M. Hohl, Miguel-Angel Perales, Marcel R.M. van den Brink, Joao B. Xavier

  
      bioRxiv 618256; doi: https://doi.org/10.1101/618256 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

	
		  
	    
  
      
  
  
        
  


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      The gut microbiota influences circulatory immune cell dynamics in humans
    

  
      Jonas Schluter, Jonathan U. Peled, Bradford P. Taylor, Melody Smith, Ying Taur, Sejal Morjaria, Maly Fenelus, Melissa S. Pessin, Tobias M. Hohl, Miguel-Angel Perales, Marcel R.M. van den Brink, Joao B. Xavier

  
      bioRxiv 618256; doi: https://doi.org/10.1101/618256 

  
  
  


  

  
  	      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

    
  
  
    	Microbiology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5127)

	Biochemistry (11504)

	Bioengineering (8581)

	Bioinformatics (28742)

	Biophysics (14746)

	Cancer Biology (11864)

	Cell Biology (17076)

	Clinical Trials (138)

	Developmental Biology (9278)

	Ecology (13975)

	Epidemiology (2067)

	Evolutionary Biology (18078)

	Genetics (12114)

	Genomics (16566)

	Immunology (11660)

	Microbiology (27563)

	Molecular Biology (11337)

	Neuroscience (59875)

	Paleontology (447)

	Pathology (1841)

	Pharmacology and Toxicology (3169)

	Physiology (4858)

	Plant Biology (10227)

	Scientific Communication and Education (1666)

	Synthetic Biology (2829)

	Systems Biology (7272)

	Zoology (1607)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  