





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BSG  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: Gut]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	Authors
	About
	Hosted content

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	Authors
	About
	Hosted content



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BSG  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 60, Issue 9 
	Crohn's disease-associated ATG16L1 polymorphism modulates pro-inflammatory cytokine responses selectively upon activation of NOD2


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Inflammatory bowel disease


  


  
  



  
      
  
  
    
      Crohn's disease-associated ATG16L1 polymorphism modulates pro-inflammatory cytokine responses selectively upon activation of NOD2
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Theo S Plantinga1,2, 
	Tania O Crisan1,2, 
	Marije Oosting1,2, 
	Frank L van de Veerdonk1,2, 
	Dirk J de Jong3, 
	Dana J Philpott4, 
	Jos W M van der Meer1,2, 
	Stephen E Girardin5, 
	Leo A B Joosten1,2, 
	Mihai G Netea1,2

	[bookmark: aff-1]1Department of Medicine, Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands

	[bookmark: aff-2]2Nijmegen Institute for Infection, Inflammation and Immunity (N4i), Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands

	[bookmark: aff-3]3Department of Gastroenterology and Hepatology, Radboud University Nijmegen Medical Centre, Nijmegen, The Netherlands

	[bookmark: aff-4]4Department of Immunology, University of Toronto, Toronto, Canada

	[bookmark: aff-5]5Department of Laboratory Medicine and Pathobiology, University of Toronto, Toronto, Canada


	Correspondence to Dr Mihai G Netea, Department of Medicine, Radboud University, Nijmegen Medical Centre, Internal postal code 463, P.O. Box 9101, Geert Grooteplein 8, 6500 HB Nijmegen, The Netherlands; m.netea{at}aig.umcn.nl




  


  
  



  
      
  
  
    Abstract
Objective Autophagy has recently been shown to modulate the production of pro-inflammatory cytokine production and to contribute to antigen processing and presentation through the major histocompatibility complex. Genetic variation in the autophagy gene ATG16L1 has been recently implicated in Crohn's disease pathogenesis. The mechanisms underlying this association are not yet known, although experimental models suggest an inhibitory effect of autophagy on interleukin 1β (IL-1β) responses. Here, the effect of ATG16L1 genetic variation on cytokine responses has been assessed in humans.

Design and setting Peripheral blood mononuclear cells from healthy individuals and patients with Crohn's disease with different ATG16L1 genotypes were stimulated with ligands for Toll-like receptor 2 (TLR2), TLR4 and nucleotide-binding oligomerisation domain 2 (NOD2), with or without the autophagy inhibitor 3-methyladenine. Induction of cytokine production and related factors were measured at the mRNA and protein level. Furthermore, protein levels of ATG16L1 were assessed by western blot.

Results The present study demonstrates that cells isolated from individuals bearing the ATG16L1 Thr300Ala risk variant, which is shown to affect ATG16L1 protein expression upon NOD2 stimulation, display increased production of the pro-inflammatory cytokines IL-1β and IL-6, specifically after stimulation with NOD2 ligands. In contrast, no differences were found when cells were stimulated with TLR2 or TLR4 agonists. These findings were confirmed in two independent cohorts of volunteers and in a group of patients with Crohn's disease. The increased production could be ascribed to increased mRNA expression, while processing of pro-IL-1β by caspase-1 activation was not affected. The effect of the ATG16L1 polymorphism was abrogated when autophagy was blocked.

Conclusions The present study is the first to link the ATG16L1 polymorphism with an excessive production of IL-1β and IL-6 in humans, which may explain the effects of this polymorphism on the inflammatory process in Crohn's disease.
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