
Supplemental Table 1. List of antigens in the array 

Peptide antigens Protein antigens 

Enolase 1A (5-21) cit Apolipoprotein E cit   

Fibrinogen A (616-635) cit3 cyclic  Fibriongen A cit  

Vimentin (58-77) cit3 cyclic  Vimentin cit  

Filaggrin (48-65) cit2 cyclic  Histone 2B cit 

Biglycan (247-266) cit cyclic   

Clusterin (221-240) cit cyclic    

Clusterin (231-250) cit cyclic  

Histone 2B (62-81) cit cyclic   

Fibrinogen A (211-230) cit cyclic   

Fibrinogen A (556-575) cit cyclic   

Histone 2A (1-20) cit cyclic   

Apolipoprotein E (277-296) cit2 cyclic  
 

cit, citrullinated   

   

   

    

Supplemental Table 2. Intra- and inter-assay coefficients of 

variance(CV)  

  Intra-assay* CV (%) Inter-assay
‡
 CV (%) 

Apolipoprotein E cit  1.6-3.8 4.5-6.5 

Enolase 1A (5-21) cit 1.1-5.1 2.6-6.1 

Fibrinogen A cit  1.4-3.8 4.7-6.8 

Vimentin cit  2.4-4.2 4.0-8.4 

Histone 2B cit 2.4-5.5 4.0-7.2 

Fibrinogen A (616-635) cit3 cyclic  0.5-3.8 4.1-6.4 

Vimentin (58-77) cit3 cyclic  1.7-4.7 1.3-4.5 

Filaggrin (48-65) cit2 cyclic  0.5-4.6 1.7-4.2 

Biglycan (247-266) cit cyclic  1.7-2.6 2.1-4.6 

Clusterin (221-240) cit cyclic  1.9-3.7 4.3-10.0 

Clusterin (231-250) cit cyclic 1.7-3.9 0.9-6.0 

Histone 2B (62-81) cit cyclic  2.2-4.9 4.3-7.1 

Fibrinogen A (211-230) cit cyclic  1.0-3.8 2.8-6.2 

Fibrinogen A (556-575) cit cyclic  0.9-3.3 2.4-5.1 

Histone 2A (1-20) cit cyclic  0.4-4.3 1.7-7.7 

Apolipoprotein E (277-296) cit2 cyclic  1.8-2.6 4.1-4.7 

*Determined by analyzing ten replicates of each of 4 samples in a single run 
‡
Determined by analyzing 3 samples in ten independent runs (except for values in italics, which were 

determined by analyzing 3 samples in six independent runs) 

CCP, cyclic citrullinated peptide; cit, citrullinated 

 



 

Supplemental Table 4. Proportion of EIRA1 RA patients and controls 

identified as ACPA
+
 by the ACPA biomarker panel* 

  
Total no. of 

individuals 

No. of 

ACPA
+
 

individuals 

No. of 

ACPA
-
 

individuals 

% of  

ACPA
+
 

individuals 

RA patients 1983 1250 733 63 

  CCP
-
 733 73 660 10 

  CCP
+
 1250 1177 73 94.2 

Healthy 249 5 244 2 

*ACPA positivity was defined as mean reactivity being three times that for the same 

antigen in samples from healthy controls. Individuals were considered ACPA
+
 if they 

were positive for ≥2 of the 16 RA-associated ACPAs listed in Table S1. 

CCP, cyclic citrullinated peptide. 

 

Supplemental Table 5.  Proportion of CCP
+
 Stanford Registry RA patients  

(n=14) who show positive reactivity to non-citrullinated controls. 

 % citrulline
+
 (n) % non-citrulline

+
 (n)* 

Apolipoprotein E  57 (8) 0 

Fibriongen A  38 (5) 0 

Vimentin  100 (14) 14 (2) 

Histone 2B  100 (14) 14 (2) 

* # of CCP
+
 patients who reacted to both the citrullinated and non-citrullinated 

forms of the protein. Positivity was defined as mean reactivity being three times 

that for the same antigen in samples from healthy controls. 

 

Supplemental Table 3. Sensitivity and specificity analysis of 

select biomarker panel in diagnosing rheumatoid arthritis  

in the EIRA1 cohort. 

Number of 

positive 

biomarkers* 

Sensitivity Specificity PPV NPV 

≥1 markers 70% 94% 99% 28% 

≥2 markers 63% 98% 100% 25% 

≥3 markers 59% 98% 100% 23% 

≥4 markers 55% 99% 100% 22% 

≥5 markers 51% 99% 100% 20% 

CCP2 ELISA 63% 99% 100% 25% 
 

*Biomarker panel identified in Table S1.   

PPV, positive predictive value; NPV, negative predictive value 

Sera analyzed were from patients with RA (n = 1983) and healthy controls (n = 

249). 

 

 

 



Supplemental Table 6.  Proportion of CCP
-
 Stanford Registry RA patients  

(n=16) who show positive reactivity to non-citrullinated controls. 

 % citrulline
+
 (n) % non-citrulline

+
 (n)* 

Apolipoprotein E  19 (3) 0 

Fibriongen A  0 0 

Vimentin  15 (2) 0 

Histone 2B  6 (1) 0 

* # of CCP
-
 patients who reacted to both the citrullinated and non-citrullinated 

forms of the protein. Positivity was defined as mean reactivity being three times 

that for the same antigen in samples from healthy controls. 

 

 


