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    Abstract
Background Polymorphisms of position 97 (P97) residue in HLA-B are strongly associated with Ankylosing Spondylitis (AS).1 Position 97 residue locates in the α2 domain of HLA-B*27 and contributes to the C/F pocket that accommodates the C-terminal of peptide ligands.2 Mutation of Asparagine (N) at P97 to Aspartic acid (D) has been reported to decrease HLA-B*27:04 cell surface expression.3 We hypothesized that variations of residues at P97 might contribute to AS pathogenesis through altering cell surface HLA-B*27 expression.

Objectives In this study, we studied the effect of P97 residue variants on cell surface expression of HLA-B*27.

Methods Flow cytometry was used to measure surface expression of HLA-B*27 in C1R and HeLa cells expressing wildtype HLA-B*27 (N97) and six mutants at position 97 (N97T, N97S, N97V, N97R, N97W and N97D). TAP-deficient T2, Tapasin-deficient 220 cells, ERAP1-silenced and β2m-silenced C1R cells were used to identify protein interactions. β2m-deficient HCT15 cells and β2m-knockout HeLa cells were used to study the effect of P97 residues on HLA-B*27 expression in the absence of β2m. Surface expression of HLA-B*7/ HLA-B*51 and their P97 mutants in C1R and HeLa cells was also studied.

Results Mutation of P97 to AS risk residue Threonine, but not to the protective residues (Serine and Valine) or the non-associated residues (Arginine and Tryptophan), increased surface free heavy chain (FHC) expression in C1R and HeLa cells. The HLA-B*27-N97D mutation significantly reduced both of HLA-B*27 FHC and classical complex expression on the surface of C1R and HeLa cells. Only β2m, not TAP, Tapasin or ERAP1, was essential for the reduction of cell surface HLA-B*27 FHC expression in HLA-B*27-N97D mutant. The expression of HLA-B*7 and HLA-B*51 was also affected by P97 residue mutations.
[image: Figure]
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Conclusions The P97 residue affects HLA-B*27 free heavy chain and classical complex cell surface expression, in which β2m plays a key role. Cell surface expression of HLA-B*7 and HLA-B*51 is also affected by residue variations at P97. The association of P97 amino acid polymorphisms with AS is, at least in part, explained by its effect on HLA-B*27 free heavy chain cell surface expression.

	Cortes A, Pulit SL, Leo PJ, et al. Major histocompatibility complex associations of ankylosing spondylitis are complex and involve further epistasis with ERAP1. Nat Commun 2015;6

	Madden DR, Gorga JC, Strominger JL, Wiley DC. The three-dimensional structure of HLA-B27 at 2.1 A resolution suggests a general mechanism for tight peptide binding to MHC. Cell 1992;70(6):1035–48

	Blanco-Gelaz MA, Suarez-Alvarez B, Gonzalez S, Lopez-Vazquez A, Martinez-Borra J, Lopez-Larrea C. The amino acid at position 97 is involved in folding and surface expression of HLA-B27. International immunology 2006;18(1):211–20



Acknowledgement We sincerely thank Arthritis Research UK (20235, LC&HS), Oxford NIHR Biomedical Research Unit (PB) for funding.

Disclosure of Interest None declared





  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/annrheumdis-2016-eular.3619

  


  
  



  
        Statistics from Altmetric.com

    
  
  
    
  


  
  



  
      
  
  
    


  


  
  



  
        Request Permissions

    
  
  
    If you wish to reuse any or all of this article please use the link below which will take you to the Copyright Clearance Center’s RightsLink service. You will be able to get a quick price and instant permission to reuse the content in many different ways.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    


  


  
  



  
      
  
  
    

  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    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?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



  





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    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?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



      

      
    

    
    
      
        
  
      
  
  
      


  
  



      

    

  
  
   
    
    
    
      
        
  
      
  
  
    
  
      
  
     
          

          

          

          

          




  


  
  



      

    

  
  
   
  


  



  

          

        


        
        
      

    

   

 


    
    
      
          
    

    
  
    
  
    
  
      
  
  
    	[image: EULAR]
	[image: Eular textbooks]

  


  
  



  



  



  

      

    

  
    
    
      
          
    

    
  
    
  	Content	Latest content
	Current issue
	Lay summaries
	Archive
	Browse by collection
	Most read articles
	Top cited articles
	Responses


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	EULAR textbooks
	Thank you to our reviewers


	Authors	Instructions for authors
	Submit an article
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 SoundCloud
	 YouTube

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1468-2060Print ISSN: 0003-4967

        © European Alliance of Associations for Rheumatology, EULAR 2023. Published by BMJ. All rights reserved.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  




