
For Peer Review

   
   




  
 

 

 

 

 













   

 

John Wiley & Sons

Arthritis & Rheumatism



For Peer Review

 

































           

             










          







Page 1 of 35

John Wiley & Sons

Arthritis & Rheumatism



For Peer Review

 



              



 







           



   

            

           



           

             

            











         



Page 2 of 35

John Wiley & Sons

Arthritis & Rheumatism



For Peer Review

 



          

            

           



           







             



             







       

             







   








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
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               

              

            


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
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
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           
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



            
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

          

            






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

            



     





        

         



           







            







           

   

    

    

       

   

       

       

         
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   

   







            




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




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

           

              

              

            

           








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

          





           

   








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 

              







           
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



            



 



         

 







Page 13 of 35

John Wiley & Sons

Arthritis & Rheumatism



For Peer Review

 



      



          



 

          

                



    




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

           

           

  











      
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           

     








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 







  



    



              














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
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






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 

            







        






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   

   



   

 



 



             
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 

         

    


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Table 1. Demographic and clinical characteristics of RA patients 
and HC. MTX=methotrexat, SD=standard deviation 
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Figure 1. Increased Stat1 in RA PBMC. A, Stat1 expression was analyzed by fluorocytometry in peripheral blood mononuclear cells 
(PBMC) of rheumatoid arthritis (RA; n=32) patients and healthy individuals (HC; n=20). Individual gates (according to FSC/SSC 
profile) were used for analysing lymphocytes and monocytes. Lymphocytes and monocytes of RA patients contained significantly 
more Stat1 protein when compared with HC PBMC (t-test). The horizontal lines indicate means. B, Western blot analysis of CD14+ 

monocytes from 3 healthy controls and 6 RA patients (purified by magnetic cell sorting (MACS)) confirmed increased Stat1 protein 
expression in RA patients with high disease activity by DAS-28 and CDAI. The level of monocyte Stat1 expression was quantified 
using Molecular Imager and Quantity One software. The Stat1:Actin ratios are shown in the bar graph in the bottom panel. Disease 
activity measures and therapy are shown in the upper panel. MTX=methotrexate; LEF=leflunomide; 
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Figure 2. Correlation of Stat1 with RA disease activity. Stat1 protein 
expression in RA monocytes and lymphocytes, as estimated by 
fluorocytometry (see Figure 1), correlated well with the RA composite 
scores DAS-28 and CDAI (Pearson correlation). 
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Figure 3. TNF induced Stat1 expression in RA PBMC within 48 hours. A, PBMC were incubated with different cytokines for 48 hours. 
Stat1 was measured by fluorocytometry. Individual gates (according to FSC/SSC profile) were used for analyses of lymphocytes (data not 
shown) and monocytes. Incubation with either IFN or IFN increased Stat1 in HC and RA. TNF significantly increased Stat1 expression in 
RA monocytes only. Bars and the table show Stat1 MFI (mean±SD) of 8 HC and 12 RA patients after 48 hours. The P values represent the 
comparison of unstimulated versus stimulated cells (paired t-test). B, In both, RA and HC monocytes, IFN stimulation for 48 hours resulted 
in the upregulation of Stat1 (p=0.0002 and p<0.006, respectively, paired t-test). The comparison of the increase in Stat1 MFI between RA 
and HC (bar graph), however, revealed increased responsiveness of RA monocytes to IFN as evidenced by unpaired t-test.  
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Figure 4. Correlation of Stat1 expression with MIG, IP-10 and OAS mRNA expression. A, CD14+ monocytes of RA patients and HC 
were purified by magnetic cell sorting (MACS) and analyzed for Stat1, OAS-1, IP-10 and MIG mRNA expression by qPCR directly after 
purification. Stat1 mRNA expression was significantly increased in RA monocytes when compared to HC (t-test, horizontal lines indicate 
the mean). MIG, IP-10 and OAS mRNA expression, showed a strong correlation with Stat1 mRNA expression in RA monocyte. B, CD14+ 

monocytes (purified by MACS) of RA patients were analyzed for Stat1, IP-10 or OAS after stimulation with either IFN, IFN or TNF for 
time points indicated. The expression of the indicated genes relative to their expression in unstimulated cultures is shown. IFNs increased 
Stat1, IP-10, and OAS mRNA, as assessed by quantitative PCR. Interestingly, TNF not only increased the mRNA expression of Stat1, but 
also of IP-10 and OAS. Bars show mean±SEM.  
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Figure 5. Increased sensitivity of RA monocytes to IFN. A, PBMC of RA 
patients (n=14) and healthy donors (HC, n=12) were stimulated with IFN for 4 
hours. Expression of MIG was measured by fluorocytometry. Monocytes were 
characterised by simultaneous staining, using an anti-CD14 antibody. After 
stimulation with IFN, MIG expression was significantly increased in both HC 
and RA monocytes, when compared to medium control (p<0.002 and p<0.0001, 
respectively, paired t test). RA monocytes produced significantly more MIG than 
HC monocytes, as per increase of MIG MFI (paired t test, bars show 
mean±SEM). B, PBMC of RA (n=14) and HC (n=14) were stimulated with IFN 
for 15 minutes and analyzed on a fluorocytometer immediately after staining. 
Separate gates were set for lymphocytes (data not shown) and monocytes. In 
both, HC and RA monocytes, Stat1 was activated by Tyr-701 phosphorylation 
after the addition of IFN (p=0.0003 and p<0.0001, respectively, paired t-test). 
The increase in pStat1 MFI was much more pronounced in RA than HC (t test). 
Bars show mean±SEM. 
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Supplementary Figure 1. Representative histogramm and dot plots for estimating Stat1 

contents in PBMC of one HC (left) and one RA patient (right). PBMC were isolated over 

LSM 1077 gradients. Indirect intracellular staining of Stat1 was performed using either a 

monoclonal antibody binding Stat1 or an isotype control antibody in the first step, both 

followed by a fluorescein isothiocyanate (FITC)–conjugated secondary antibody as a second-

step reagent. PBMC were then analyzed on a FACScan. Individual gates were used for 

analyses of lymphocytes (R2) and monocytes (R1).  
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Supplementary Figure 2. PBMC of a patient with active RA (CDAI: 26.7 DAS-28: 5.41) 

and of a healthy person (HC) were isolated over LSM 1077 gradients and immediately placed 

on coverslips. After 30 minutes non-adherent cells were removed by washing. For adherent 

cells indirect intracellular staining of Stat1 was performed using the Fix&Perm assay and 

either a monoclonal antibody binding Stat1 or an isotype control antibody in the first step, 

both followed by an Alexa-Fluor-555–conjugated goat-anti-mouse secondary antibody as a 

second-step reagent. Nuclear counter staining was performed using DAPI. In line with data 

obtained by fluorocytometry and western-blot analysis Stat1 was increased in RA monocytes 

when compared to HC (original magnification x 400). 
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