





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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: Annals of the Rheumatic Diseases]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	Authors
	About
	Podcasts

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	Authors
	About
	Podcasts



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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 76, Issue Suppl 1 
	07.14 Novel polymorphism of peptidylarginine deiminase from p. gingivalis augments bacterial pathogenicity and severity of periodontitis


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

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


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Genes and environment


  


  
  



  
      
  
  
    
      07.14 Novel polymorphism of peptidylarginine deiminase from p. gingivalis augments bacterial pathogenicity and severity of periodontitis
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Katarzyna Gawron1, 
	Grzegorz Bereta1, 
	Zuzanna Nowakowska1, 
	Katarzyna Łazarz-Bartyzel2, 
	Anna B Montgomery3, 
	Magdalena Marczuk1, 
	Anna Kowalska1, 
	Karol Stożek1, 
	Antonina Naskalska1, 
	Michał Burmistrz1, 
	Krzysztof Pyrc1, 
	Patrick J Venables3, 
	Maria Chomyszyn-Gajewska2, 
	Jan Potempa1,4

	[bookmark: aff-1]1Department of Microbiology, Faculty of Biochemistry, Biophysics and Biotechnology, Jagiellonian University, Krakow, Poland

	[bookmark: aff-2]2Department of Periodontology and Oral Medicine, Jagiellonian University, Medical College, Institute of Dentistry, Krakow, Poland

	[bookmark: aff-3]3Kennedy Institute, Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, University of Oxford, Oxford, UK

	[bookmark: aff-4]4Oral Health and Systemic Disease Research Group, School of Dentistry, University of Louisville, Louisville, KY, USA





  


  
  



  
      
  
  
    Abstract
Background Periodontitis (PD) is the most common chronic inflammatory disease caused by bacterial infection resulting in alveolar bone resorption and tooth loss.1,2 A main causative agent of PD is Porphyromonas gingivalis (Pg).

3,4
 This periodontopathogen produces peptidylarginine deiminase (PPAD) catalysing conversion of arginine to citrulline.5,6 PD shares common mechanism and risk factors with rheumatoid arthritis (RA). Due to the presence of pathogenic autoantibodies reactive with citrullinated proteins in RA, citrullination of host and bacterial proteins by PPAD was proposed as a mechanistic link between PD and RA.7–9 The aim of this study was to investigate the impact of a novel polymorphism identified in the PPAD gene on bacterial virulence and PD clinical status.

Materials and methods Gingival crevicular fluid (GCF) from 20 patients with PD was plated on blood agar and Pg colonies re-cultured to isolate individual strains of the bacterium. From each strain the PPAD gene was cloned, sequenced and analysed. The native PPAD gene in the reference Pg ATCC33277 strain was substituted with the polymorphic gene. The phenotype of clinical isolates harbouring polymorphism, the mutated and native ATCC33277 strains was examined. Further, periodontal clinical parameters were compared amongst patients infected by Pg expressing PPAD with and w/o polymorphism.

Results A three amino acid polymorphism (G231N, E232T, N235D) was identified in the vicinity of the PPAD catalytic His residue in Pg isolates obtained from 30% of PD patients. The PPAD activity of clinical strains with polymorphism and the ATCC33277 mutant was 2-fold higher in comparison to the reference strain. Gingival fibroblasts infection with strains carrying polymorphic PPAD caused significantly higher upregulation of cyclooxygenase 2 (COX-2) than infection with native ATCC33277. Probing pocket depth (PPD) and clinical attachment level (CAL) assessment revealed that patients infected with Pg expressing polymorphic PPAD suffered from more severe disease than those carrying ‘classical’ Pg w/o polymorphism.

Conclusions A three amino acid polymorphism of PPAD augments the virulence of Pg and severity of periodontitis apparently due to higher PPAD activity. The increased citrullination of bacterial and/or host proteins by Pg with the characterised PPAD genotype can trigger autoimmune response in RA.
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