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    Abstract



Background and Objectives The immunosuppressive function of regulatory B cells (Breg) is defective in B cells from systemic lupus erythematosus (SLE) patients. Since the Ca2+ pathway is also altered in SLE B cells, the aim of the study was to explore the contribution of the Ca2+ channel Orai1 and its regulator, the stromal interaction molecule 1 (STIM1), on regulatory B cell functions.





Materials and Methods Thirty SLE patients and healthy controls (HC) were included in the study. Orai1 and STIM1 expressions were explored in CD40/CpG activated B cells, and in the stimulated (anti-CD3, anti-CD28 plus CpG-ODN 2006) T- and B- cell autologous co-culture Breg model. Transfection were used using either siRNAs to down-modulate STIM1 in SLE B cells, or either the cDNA STIM1 vector in HC B cells.





Results After 3 days, in CD40/CpG activated HC B cells, and in HC B cells stimulated during co-cultures, acquisition of the Breg phenotype (IgD/CD38/CD24/CD5high) was associated with an over-expression of the Ca2+ regulator STIM1 (x10.8 and x7.1 fold increase respectively). At day 4 and even more at day 5, STIM1 expression declined in co-cultures and this down-regulation was accompanied with IL-10 and TGF-beta up-regulation in B cells, FoxP3+ regulatory T cell expansion, and a reduction of T cell proliferation. Expression of the Ca2+ channel Orai1 was stable. In SLE B cells, STIM1 expression was overexpressed at basal level when compared to HC B cells (x4.3 fold) and remains elevated in B cells during all the time of the autologous co-culture (x8.8 fold). Then we hypothesised that maintaining high levels of STIM1 was critic in the regulatory capacity of SLE B cells. Accordingly, we demonstrated that STIM1 downregulation in SLE B cells, using a specific siRNA, was effective to restore IL-10, but not TGF-beta, expression, FoxP3+ regulatory SLE T cell expansion, and SLE T cell inhibition. In HC B cells, forcing STIM1 expression, with a STIM1 vector, was effective to reproduce the abnormalities observed in SLE B cells. No association was observed between STIM1 expression at basal level and organ involvement, disease activity (SLEDAI), or serological parameters thus suggesting that STIM1 over-expression and Ca2+ dysregulations are primary events in SLE.





Conclusions Altogether, this study reveals that acquisition of the Breg phenotype and Breg functions are tightly regulated by STIM1. Furthermore, this observation could provide innovative B-cell based treatment to convert B cells into immunosuppressive cells with applications in human autoimmunity and in SLE.





Key words lupus, regulatory B cells, calcium, STIM1, IL-10







  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/annrheumdis-2013-205124.113

  


  
  



  
        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.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


