





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        A1 Adenosine Receptor Signaling Reduces Streptococcus pneumoniae Adherence to Pulmonary Epithelial Cells by Targeting Expression of Platelet-Activating Factor Receptor
  
      Manmeet Bhalla,  View ORCID ProfileJun Hui Yeoh,  View ORCID ProfileClaire Lamneck, Sydney E. Herring, Essi Y. I. Tchalla,  View ORCID ProfileJohn M. Leong, Elsa N. Bou Ghanem

  
      doi: https://doi.org/10.1101/670901 

  
  
  

Manmeet Bhalla 
1Department of Microbiology and Immunology, University at Buffalo School of Medicine, Buffalo, New York, United States of America

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


Jun Hui Yeoh 
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jun Hui Yeoh


Claire Lamneck 
2Department of Molecular Biology and Microbiology at Tufts University School of Medicine, Boston, Massachusetts, United States of America

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Claire Lamneck


Sydney E. Herring 
1Department of Microbiology and Immunology, University at Buffalo School of Medicine, Buffalo, New York, United States of America

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


Essi Y. I. Tchalla 
1Department of Microbiology and Immunology, University at Buffalo School of Medicine, Buffalo, New York, United States of America

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


John M. Leong 
2Department of Molecular Biology and Microbiology at Tufts University School of Medicine, Boston, Massachusetts, United States of America

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for John M. Leong


Elsa N. Bou Ghanem 
1Department of Microbiology and Immunology, University at Buffalo School of Medicine, Buffalo, New York, United States of America

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
elsaboug@buffalo.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Extracellular adenosine production is crucial for host resistance against Streptococcus pneumoniae (pneumococcus) and is thought to primarily affect antibacterial immune responses by neutrophils. However, whether extracellular adenosine alters direct host-pathogen interaction remains unexplored. An important determinant for lung infection by S. pneumoniae is its ability to adhere to the pulmonary epithelium. Here we explored whether extracellular adenosine can directly impact bacterial adherence to lung epithelial cells. We found that treatment of cultured human pulmonary epithelial cells with adenosine significantly reduced the ability of pneumococci to bind to these cells. Extracellular adenosine reduced S. pneumoniae adherence by acting on the host. Inhibition of adenosine receptor signaling using a pan antagonist blocked adenosine’s ability to inhibit bacterial binding while treatment with a pan adenosine receptor agonist mimicked the effects of adenosine. Using specific receptor agonists, we found that signaling through the A1 adenosine receptor mediated the reduction in bacterial binding to pulmonary epithelial cells. A1 receptor signaling inhibited bacterial binding by reducing the expression of platelet-activating factor receptor, a host protein used by S. pneumoniae to adhere to host cells. In vivo, A1 was expressed in the lungs and was required for control of pneumococcal pneumonia as inhibiting it resulted in an increase in bacterial numbers and reduced host survival in mice. As S. pneumoniae remain a leading cause of community-acquired pneumonia in the elderly, we explored the role of A1 in the age-driven susceptibility to infection. We found no difference in A1 pulmonary expression in young versus old mice. Strikingly, triggering A1 signaling boosted the ability of old mice to control S. pneumoniae pulmonary infection. A1 agonist-treated old mice displayed lower bacterial loads, reduced clinical signs of disease and prolonged survival. This study demonstrates a novel mechanism by which extracellular adenosine modulates resistance to lung infection by targeting bacterial-host interactions.
Author Summary Streptococcus pneumoniae (pneumococcus) can cause life-threatening invasive infections, such as pneumonia, bacteremia and meningitis worldwide, particularly in the elderly. Understanding the pathways governing bacterial-host interactions can help us design therapies to better fight infection. Extracellular adenosine, a signaling molecule produced by the host, is crucial for resistance against pneumococcal pneumonia. Extracellular adenosine is thought to control the host immune responses, however, whether it affects host-pathogen interaction remains unexplored. Here we found that extracellular adenosine signaling directly affects pneumococcal-epithelial cell interactions. The ability of S. pneumoniae to adhere to epithelial cells is important for establishing lung infection. Extracellular adenosine signaling through A1, one of its receptors expressed in the lungs, inhibited the ability of S. pneumoniae to adhere to lung epithelial cells. Extracellular adenosine acted by reducing the expression of a host protein used by S. pneumoniae to adhere to epithelial cells. Importantly, A1 signaling was crucial for controlling lung infection by S. pneumoniae in young mice and could be targeted to boost the ability of old mice to fight lung infection. This study may have future implications for using clinically available adenosine-based therapies to boost the resistance of vulnerable hosts like the elderly to pneumococcal pneumonia.





  


  
  



  
      
  
  
    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 4.0 International license.


  


  
  



  





  


  
  



  
      
  
  
    View the discussion thread.


  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
    Posted June 13, 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 
 A1 Adenosine Receptor Signaling Reduces Streptococcus pneumoniae Adherence to Pulmonary Epithelial Cells by Targeting Expression of Platelet-Activating Factor Receptor



  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  


  
  



  
      
  
  
    


		  
		  
  
      
  
  
    

      
      A1 Adenosine Receptor Signaling Reduces Streptococcus pneumoniae Adherence to Pulmonary Epithelial Cells by Targeting Expression of Platelet-Activating Factor Receptor
    

  
      Manmeet Bhalla, Jun Hui Yeoh, Claire Lamneck, Sydney E. Herring, Essi Y. I. Tchalla, John M. Leong, Elsa N. Bou Ghanem

  
      bioRxiv 670901; doi: https://doi.org/10.1101/670901 

  
  
  


  


  
  



	  

	
  
  	
  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  

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


  
  



	  

	


  


  
  



  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      

      
      A1 Adenosine Receptor Signaling Reduces Streptococcus pneumoniae Adherence to Pulmonary Epithelial Cells by Targeting Expression of Platelet-Activating Factor Receptor
    

  
      Manmeet Bhalla, Jun Hui Yeoh, Claire Lamneck, Sydney E. Herring, Essi Y. I. Tchalla, John M. Leong, Elsa N. Bou Ghanem

  
      bioRxiv 670901; doi: https://doi.org/10.1101/670901 

  
  
  


  

  
  	      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

	Immunology




  


  
  



  
      
  
  
    


  

  
      
  
  
    
  
      
  
    Subject Areas  




  


  
  



  
      
  
  
    
  
      
  
    All Articles  




  


  
  



  
      
  
  
    	Animal Behavior and Cognition (5179)

	Biochemistry (11651)

	Bioengineering (8683)

	Bioinformatics (29027)

	Biophysics (14868)

	Cancer Biology (12003)

	Cell Biology (17275)

	Clinical Trials (138)

	Developmental Biology (9368)

	Ecology (14090)

	Epidemiology (2067)

	Evolutionary Biology (18211)

	Genetics (12188)

	Genomics (16710)

	Immunology (11798)

	Microbiology (27877)

	Molecular Biology (11487)

	Neuroscience (60516)

	Paleontology (449)

	Pathology (1860)

	Pharmacology and Toxicology (3216)

	Physiology (4918)

	Plant Biology (10342)

	Scientific Communication and Education (1678)

	Synthetic Biology (2869)

	Systems Biology (7318)

	Zoology (1635)


  


  
  

  







  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
  
    
  
      







  