
Supplementary Methods. 

 

Additional detail is provided under the same headings used in the main article. Where 

numbered references are not included in the main article, the full citation is given in 

parentheses in the text. 

 

 

Patients.  

An initial working diagnosis was assigned to each patient according to a “working 

diagnosis proforma” (Table S1). RA was diagnosed only where 1987 ACR 

classification criteria(14) were fulfilled; UA was defined as a “suspected 

inflammatory arthritis where RA remained a possibility, but where established 

classification criteria for any rheumatological condition remained unmet”. This 

working diagnosis was updated by the consulting rheumatologist at each subsequent 

clinic visit for the duration of the study – a median of 28 months and greater than 12 

months in all cases.  

 

CD4+ T-cell RNA processing and array analysis.  

CD4+ T-cell RNA processing. Moncytes were first depleted by immunorosetting 

(Rosettesep
®
 Human Monocyte depletion cocktail, Stemcell Technologies Inc., 

Vancouver, Canada), and remaining cells underwent positive selection using Easisep
®
 

whole blood CD4+ positive selection kit reagents in conjunction with the Robosep
®
 

automated cell separator (Stemcell). To confirm high CD4+ T-cell purity of isolates, 

flow cytometric analysis was completed for 148/173 (86%) of samples, and a median 

CD4+ CD14- purity of 98.9% was achieved (range 95 – 99.7%), with minimal CD4+ 

CD14+ monocyte contamination (median 0.32%; range 0.01 – 2.98%). Pilot work had 

demonstrated that incorporation of the monocyte depletion step described was 



required to achieve this (Figure S1A and B). RNA was immediately extracted from 

CD4+ T-cell isolates using RNeasy MINI kits® (Qiagen GmbH, Germany), 

incorporating the manufacturer’s recommended “on-column” DNA digestion step. 

 

Microarrays. Microarray experiments were performed in 2 phases (phase I, 95 

samples; phase II, 78 samples). In each case, total RNA quality was assessed using an 

Agilent 2100 Bioanalyzer (Agilent Technologies, Palo Alto, CA) according to 

standard protocols. 250ng RNA was reverse transcribed into cRNA, and biotin-UTP 

labeled, using the Illumina TotalPrep RNA Amplification Kit (Ambion, Texas). 

cRNA was hybridised to the Illumina Whole Genome 6 (version 3) BeadChip® 

(Illumina, San Diego, CA), following the manufacturer’s protocol. Each BeadChip 

measured the expression of 48,804 genes (annotation file at 

http://www.illumina.com/support/annotation_files.ilmn) and was imaged using a 

BeadArray Reader (Illumina). 

 

Bioinformatics: normalisation, batch-correction, filtering and quality control. Raw 

microarray data were imported into GeneSpring GX 7.3.1 software (Agilent 

Technologies), with which all statistical analyses were performed except where 

indicated. Phases I and II of the study were independently normalised in 2 steps: each 

probe measurement was first divided by the 50
th

 percentile of all measurements in its 

array, before being centred around its own median expression measurement across all 

samples in the phase. The anticipated batch-effect noted between phases on their 

combination, in addition to minor within-phase batch effects relating to one of the 

Illumina TotalPrep RNA Amplification steps, was corrected in the R statistical 

computing environment (http://www.r-project.org/) using the empirical Bayes method 



of  Johnson et al(16). Raw and transformed data are available for review purposes at 

the Gene Expression Omnibus (GEO) address: 

http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?token=bviftkociimgsnk&acc=GSE20

098. Genes detectably expressed (detection p-value <0.01) in >1 sample of each study 

phase passed filtering of the normalised and batch-corrected data, and were included 

in subsequent analyses (16,205 genes) [Du P, Kibbe WA, Lin SM. lumi: a pipeline for 

processing Illumina microarray. Bioinformatics 2008;24(13):1547-8]. After 

normalisation of the raw data and filtering of expressed genes, technical bias relating 

to processing batches was shown to have been successfully eliminated using the 

method of Johnson et al (Figure S2)(16). 

 

In addition to pathway analysis using Ingenuity Pathways Analysis software 

(Ingenuity Systems, Redwood City, CA), an objectively derived list of STAT3-

inducible genes was created for additional hypergeometric statistical testing by 

combining lists from two publically available databases (full list and web links given 

in Supplementary Gene List 9). Hypergeometric testing in this case was performed 

using Stat Trek on-line resource (http://stattrek.com).  

 

Serum cytokine measurement. During baseline clinical assessment, between 

1300hrs and 1630hrs, serum was separated and frozen at -80
o
C, undergoing a single 

freeze-thaw cycle before use. The highly sensitive electro-chemoluminescence 

detection system (Meso Scale Discovery [MSD], Gaithersberg, Maryland) was used 

for cytokine measurement, according to the manufacturer’s instructions. The potential 

for heterophilic rheumatoid factors (RFs) in sera to cross-link capture and detection 

antibodies and contribute to spurious read-outs [de Jager W, Prakken BJ, Bijlsma JWJ 

http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?token=bviftkociimgsnk&acc=GSE20098
http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?token=bviftkociimgsnk&acc=GSE20098


et al. Improved multiplex immunoassay performance in human plasma and synovial 

fluid following removal of interfering heterophilic antibodies. Journal of 

Immunological Methods 2005;300(1-2):124-35, Hueber W, Tomooka BH, Zhao X et 

al. Proteomic analysis of secreted proteins in early rheumatoid arthritis: anti-

citrulline autoreactivity is associated with up regulation of proinflammatory cytokines. 

Annals of the Rheumatic Diseases 2007;66(6):712-9] was investigated in pilot work 

to this study. We first confirmed that a commercially available, proprietary cocktail of 

non-human sera (Heteroblock, Omega Biologicals Inc., Boseman, Montanna) could 

successfully neutralise the demonstrable heterophilic activity of native RF in human 

serum. A known final concentration of recombinant interferon-gamma (IFN-) was 

“spiked” into the sample and, by comparing the calculated difference in standard 

sandwich ELISA readout (BD Pharmingen, New Jersey, USA) between spiked and 

un-spiked samples with the actual spiked IFN- concentration, the extent of 

heterophilic activity could be ascertained, and the neutralising effect of varying 

concetrations of Heteroblock determined (Figure S3A) [de Jager W, Prakken BJ, 

Bijlsma JWJ et al. Improved multiplex immunoassay performance in human plasma 

and synovial fluid following removal of interfering heterophilic antibodies. Journal of 

Immunological Methods 2005;300(1-2):124-35]. We next measured IL-6 

concentration in 24 RF+ serum samples (median RF by nephelometry = 165 IU) and 

56 RF-negative samples, using the MSD platform, in each case running parallel 

assays with and without an optimised final concentration of Heteroblock. For the RF+ 

samples, excellent correlation was seen between assays performed with and without 

heteroblock (intraclass correlation coefficient = 0.98 [95% CI=0.95-0.99]). A Bland-

Altman plot confirmed that any such discrepancy that did exist was no less evident in 

RF-negative  samples, suggesting that interference by heterophilic RFs in sera 



analysed using this platform is inconsequential (Figure S3B). All serum 

measurements reported in the current study were therefore carried out using the MSD 

platform in the absence of Heteroblock.  

 

Derivation of risk metrics for ACPA-negative UA. Leiden prediction scores were 

calculated for each member of the training cohort according to baseline clinical and 

laboratory data as described in Reference 5, main article. Risk metrics based on the 

12-gene RA "signature" were the sum of normalised expression values for all the 

genes therein, with the important exception of NOG (down-regulated in RA) whose 

normalised expression was instead subtracted. This latter modification ensured that 

the tendency for component genes to be up- or down-regulated in RA versus non-RA 

in the training cohort was accounted for in the derivation. Hence, in an individual 

example where 11/12 genes (all except NOG) were up-regulated relative to their 

median expression across all samples, each having a normalised expression of “+1” 

(sum = +11), but where NOG was down-regulated (normalised expression “-1”), the 

resultant risk metric would be “(+11 –[-1]) = +12, denoting a high risk of progression 

to RA. 

 

Within the training dataset, both the Leiden prediction score and the 12-gene risk 

metric were entered as independent continuous variables into a logistic regression 

analysis with RA versus non-RA outcomes as the dependent variable (Table S4). In 

the resultant model the probability of an outcome of RA is related to both variables 

via the modified metric: B1x1+B2x2, where B1 and B2  are the regression coefficients 

for the Leiden prediction score and 12-gene risk metric respectively (B values in 

Table S4), and x1 and x2 are the values for each amongst individual patients. Hence, 



for a given patient the modified metric is equal to: (0.98x[Leiden prediction score]) + 

(0.36x[12-gene risk metric]).  

 

In vitro STAT3-inducible gene induction. To confirm that the observed deregulated 

expression of STAT3 target genes amongst early RA patients was a particular down-

stream feature of IL-6 signalling, primary human CD4+ T-cells were incubated in 

vitro with recombinant human IL-6, and expression of relevant target genes measured 

at 1 and 6 hours. Peripheral whole blood from 5 healthy volunteers underwent 

monocyte depletion and positive selection of CD4+ T-cells as described for patient 

volunteers, triplicate well experiments then being carried out for each donor. Cells 

were resuspended in serum-free RPMI + L-glutamine at a density of 1 million 

cells/ml and incubated (37
o
C, 5% CO2) in the presence of media alone, recombinant 

human IL-6  (50ng/ml), or IL-6 (50 ng/ml) and an equimolar concentration of 

recombinant human sIL-6R (both Peprotech Inc., New Jersey, USA). At baseline, 1 

and 6 hours, cells underwent immediate lysis and RNA extraction using RNeasy 

MICRO-plus kits® (Qiagen GmbH, Germany) according to the manufacturer’s 

instructions. For TaqMan PCR assays in these experiments, 20ul reactions each 

incorporated 2.5ng cDNA, 10ul TaqMan Gene Expression Mastermix (Applied 

Biosystems), 0.4pmol each of forward and reverse primers designed using the on-line 

Univeral ProbeLibrary facility (Roche Diagnostics, UK; http://www.roche-applied-

science.com) and 0.2pmol of appropriate FAM-labelled ProbeLibrary probe, as 

summarised for each gene of interest in Table S7. 18S reactions differed, 

incorporating 0.4pmol each and 0.2pmol of primers and probe respectively (see Table 

S7), and 0.5ng cDNA. Cycling conditions for all reactions were as described 

http://www.roche-applied-science.com/
http://www.roche-applied-science.com/


(Litherland GJ et al. Journal of Biological Chemistry 2008;283(21):14221-9). Raw 

data were normalized and expressed relative to 18S. 

 

The results of these experiments are shown in online supplementary Figure S6. 

Robust up-regulation of SOCS3, PIM1, BCL3 and MYC was observed consistently 1 

hour after the addition of IL-6. A similar trend was seen for SBNO2, which became 

significant in the presence of recombinant soluble human IL-6 receptor. Conversely, 

and consistent with prior observations, a distinct trend towards repression of ID3 was 

seen in response to IL-6 plus sIL-6R, although this only reached significance at 6 

hours. Notably, there was inter-individual variability in the dynamics of ID3 

repression, accounting for loss of significance when data were pooled (see online 

supplementary Figure S7). 



 
Figure S1: Flow cytometric analysis of CD4+ positive-selection isolate before (A) 

and after (B) the monocyte-depletion step described in Methods. The extent of CD4+ 

CD14+ monocyte contamination varies, but may be as high as 15%, as in this 

example. 



 

 

 
 

Figure S2. Outputs for normalised expression data of 16,205 genes that passed 

filtering is shown amongst 173 samples before and after batch-correction using the 

method of Johnston et al (left and right panels respectively) (reference 16). A. 

Unsupervised hierarchical clustering of samples based on correlations in gene 

expression patterns (standard correlation, average linkage, represented by 

dendrogram). 173 samples are represented by columns and individual genes by rows; 

the colour at each co-ordinate indicates gene-wise fold-expression relative to median, 

according to the colour scale to the right of the figure. Underlying blue, red and 

yellow colour-bars label samples according to membership of phase batch (n=2), 

RNA amplification batch (n=6) and the clinical outcome category of interest (n=4; 

ACPA-negative RA, ACPA-positive RA, inflammatory or non-inflammatory 

controls). Artefactual clustering according to technical parameters (phase of study or 

within-phase RNA amplification batch) is eliminated through batch-correction, which 

does not of itself unmask clustering based on the clinical outcome of interest. B. Lists 

of genes that varied significantly (p<0.05 ANOVA) according to a sample’s 

membership of phase batch (blue), RNA amplification batch (red) or clinical outcome 

of interest (yellow). Categories were generated amongst 16,205 passed genes, and 

overlapped in a Venn diagram. Without batch-correction virtually all genes seen to 

associate with clinical outcome are co-influenced by technical parameters. This 

potential source of technical bias is eliminated in 91% of outcome-related genes by 

the process of batch-correction. All genes named and discussed in this manuscript fell 

within this 91%. 



 

 
Figure S3. A. Titration of proprietary cocktail of non-human sera (Heteroblock; see 

text) against IFN- spike recovery in exemplar RF+ human serum sample. In the 

absence of Heteroblock the difference in read-out between spiked and un-spiked 

samples (“spike recovery”) is significantly greater than the known spiked IFN- 

amount (>100%), indicating spuriously high assay readout due to the presence of 

heterophilic RF. Addition of >3mg/ml final concentration of Heterblock neutralises 

this heterophilic effect. B. Bland-Altman plot of IL-6 readouts for 24 RF+ and 56 RF- 

serum samples obtained using MSD electrochemoluminescence platform, comparing 

assays performed in the presence / absence of a 3g/ml final [Heteroblock]. No 

significant discrepancy is seen between RF+ and RF- samples in respect of the mean 

readout difference of the 2 assays. This indicates that the presence of potentially 

heterophilic antibodies is unlikely to affect assay readout in this system.

A 

B 



 
Figure S4. PB CD4+ T-cell expression profiles of indicated genes across 4 comparator groups, continued from Figure 3; see Table S4 for 

characteristics of comparator groups. P-values shown are derived from non-parametric analysis of variance (Kruskall-Wallis); for post-hoc 

analyses, 1, 2 and 3 asterisks denote p< 0.05, 0.01 and 0.001 repectively (Dunn’s multiple comparison analysis). 
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Figure S5. Serum IL-6 concentrations correlate with STAT3-inducible gene 

expression in PB CD4+ T-cells, continued from Figure 4. Data are shown for 131 

individuals in whom paired, contemporaneous samples were available; Pearson’s R 

and associated p-values are shown.
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Figure S6. A-F. IL-6 regulates gene expression in CD4+ T-cells in viro. Purified CD4+ T-cells were incubated in the presence of IL-6 (black 

lines), IL-6 + sIL-6R (grey lines) or media alone (serum-free RPMI; dotted lines). Experiments carried out in triplicate; pooled data from 5 

healthy donors is shown, scaled relative to media alone. 1, 2 and 3 asterisks denote p<0.05, 0.01 and 0.001 respectively. (MWU test). 



 
Figure S7. Repression of ID3 gene expression in CD4+ T-cells of 5 individual healthy donors, demonstrating heterogeneity of response. 

Purified CD4+ T-cells were incubated at 37
o
C for 1 or 6 hours in the presence of IL-6 (black lines), IL-6 + sIL-6R (grey lines) or media alone 

(RPMI; dotted lines). Experiments carried out in triplicate; pooled data from 5 healthy donors is shown, scaled relative to media alone. 1, 2 and 3 

asterisks denote p< 0.05, 0.01 and 0.001 respectively (MWU test). 



 

 

 RA    

 UA    

 Non-RA: “Inflammatory” Psoriatic arthritis  

  Reactive /self-limiting inflammatory arthritis  

  Ankylosing spondylitis*  

  Enteropathic arthritis  

  Undifferentiated spondyloarthritis (not RA)  

  CTD  

  Crystal  

  Other  

 “Non-inflammatory” Osteoarthritis  

  Noninflammatory arthralgia / other.  

 

Table S1. Categorisation of working diagnoses used amongst early arthritis patients at 

inception and follow-up during the course of this study. Consultant rheumatologists 

were asked to tick one box at each clinic visit, indicating the best description of their 

expert opinion of the diagnosis at a given time. See text. *Where modified New York 

criteria for the diagnosis of ankylosing spondylitis were not met, but the diagnosis 

was suspected in the context of seronegative inflammatory disease, consultants were 

asked to record a diagnosis of “undifferentiated spondyloarthritis”. 

  



 

 
 ACPA-

neg RA 

(n=31) 

ACPA-

pos RA 

(n=41) 

Non-RA 

Inflam
y
. 

(n=56) 

Non-RA (OA / 

non-inflam
y
.) 

(n=45) 

p
A
 

(3xInflam
y
.)  

p
B
 

(4xgroups)  

Age                       

(years; mean, SD) 

61 

(46-77) 

56 

(44-70) 

44 

(30-60) 

52 

(40-64) 

 

<0001 

 

<0.0001 

 

% Female 

 

66 

 

61 

 

62 

 

80 

 

NS 

 

NS 

Symptom durn.     

(wk; median, IQR) 

12 

(10-20) 

12 

(9-22) 

12 

(8-25) 

32 

(20-89) 

 

NS 

 

<0.0001 

Tender joint count                       

(median, IQR) 

10.5 

(5-15.5) 

10 

(3.5-16.5) 

5 

(2-13) 

9 

(2.5-19) 

 

NS 

 

NS 

Swollen joint count                     

(median, IQR) 

4 

(1-4) 

3 

(0.5-7.5) 

1 

(0-4) 

0 

(0-0.5) 

 

<0.001 

 

<0.0001 

Morning stiffness                       

(hrs; median, IQR) 

1 

(1-3.6) 

1 

(0.6-2.5) 

1 

(0.25-2) 

0.5 

(0.2-1.6) 

 

NS 

 

0.005 

ESR                            

(s; median, IQR) 

48 

(27-68) 

54 

(27-73) 

34 

(20-72) 

20 

(9.5-30) 

 

NS 

 

<0.0001 

CRP                         

(g/l; median, IQR) 

18 

(10-57) 

10 

(5-35) 

13 

(5-23) 

2.5 

(2.5-6) 

 

NS 

 

<0.0001 

%ACPA+ 0 100 0 2 <0.0001 <0.0001- 

%RF+ 25 93 11 12 <0.0001 <0.0001 

DAS28                       

(median, IQR) 

4.9 

(4.5-5.9) 

5.2 

(4.1-6.0) 

 

- 

 

- 

 

- 

 

- 

Table S2. Clinical characteristics of subjects as used in pathway analysis of pooled sample-set 

(n=173), divided into 4 comparator groups by outcome at >1 year follow-up: ACPA-negative RA, 

ACPA-positive RA, inflammatory and non-inflammatory control groups. Values are mean (1 SD 

range), median (IQR) or % for normally-distributed, skewed or dichotomous data respectively. 
A
statistical tests for significant variance between 3 inflammatory comparator groups (ACPA-

negative RA, ACPA-positive RA and non-RA inflammatory arthritis); ANOVA, Krukskall-Wallis 

or Chi-square tests for normally-distributed, skewed or dichotomous data respectively. 
B
statistical 

tests for significant variance between all 4 inflammatory comparator groups; ANOVA, Kruskall-

Wallis or Chi square tests for normally-distributed, skewed or dichotomous data respectively; NS: 
not significant. 



 

Table S3. Demographic, clinical and serological characteristics of the UA-RA and 

UA-non-RA groups making up the validation patient cohort. Values are mean (1 SD 

range), median (IQR) or % for normally-distributed, skewed or dichotomous data 

respectively. 
A
Statistical tests for significant difference between RA and Non-RA 

groups; t-test, Mann-Whitney U or Fisher's exact test for normally-distributed, skewed 

or dichotomous data respectively. CRP: C-reactive protein; RF: rheumatoid factor; 

NS: not significant. 

 Validation cohort 

 UA-RA          

(n=25) 

UA-Non-RA 

(n=37) 

 

p 
A
 

Age (years; mean, SD range) 58 (44-72) 48 (33-63) 0.01 

% Female 72 81 NS 

% White Caucasian 88 92 NS 

Symptom duration (weeks; median, IQR) 12 (10-20) 20 (12-34) NS 

Tender joint count (median, IQR) 10 (5-16) 6 (2-17) NS 

Swollen joint count (median, IQR) 1 (0-4) 1 (0-1.5) 0.05 

Morning stiffness (hours; median, IQR) 1.2 (0.75-4) 0.75 (0.4-2) NS 

ESR (s; median, IQR) 38 (22-59) 26 (18-60) NS 

CRP (g/l; median, IQR) 10 (2.5-20) 8 (2.5-15) NS 

ACPA+ (number; percentage) 12 (48%) 1 (3%) <0.01 

RF+ (number; percentage) 12 (48%) 8 (22%) 0.03 

Leiden prediction score (median, IQR) 7.6 (6.8-8.5) 5.4 (4.4-6.7) <0.01 



 

 
 Training cohort 

 RA          

 (n=32) 

Non-RA  

(n=41) 

 

p 
A
 

Age (years; mean, SD range) 58 (44-72) 45 (31-60) <0.001 

% Female 60 66 NS 

% White Caucasian 94 89 NS 

Symptom duration (weeks; median, IQR) 12 (9-23) 22 (12-52) 0.032 

Tender joint count (median, IQR) 11 (5-19) 7 (4-17) NS 

Swollen joint count (median, IQR) 7 (1-11) 0 (0-3) <0.001 

Morning stiffness (hours; median, IQR) 1 (1-2) 1 (0.1-2) 0.024 

ESR (s; median, IQR) 53 (30-79) 26 (15-57) 0.004 

CRP (g/l; median, IQR) 17 (9-65) 5 (2.5-28) 0.007 

ACPA+ (number, percentage) 22 (69%) 0 (0%) <0.001 

RF+ (number, percentage) 24 (75%) 2 (5%) <0.001 

DAS28 (median, IQR) 5.3 (4.2-6) n/a - 

Outcome Diagnosis (number, percentage) 

RA 

Seroneg Spond 

Self-limiting inflam. 

Other inflam. 

OA/non-inflam. 

 

100 (100%) 

- 

- 

- 

- 

 

0 (0%) 

14 (34%) 

7 (17%) 

2 (5%) 

18 (44%) 

 

- 

- 

- 

- 

- 

Table S4. Clinical characteristics of the RA and non-RA comparator groups used in 

the training cohort subset amongst which TLDA validation was carried out 

(n=73/111). Values are mean (1 SD range), median (IQR) or % for normally-

distributed, skewed or dichotomous data respectively. 
A
Statistical tests for significant 

difference between RA and Non-RA groups; t-test, Mann-Whitney U or Fisher's exact 

test for normally-distributed, skewed or dichotomous data respectively. Seroneg. 

spond: seronegative sponyloarthropathy; CRP: C-reactive protein; RF: rheumatoid 

factor; DAS28: disease activity score (incorporating 28- swollen / tender joint counts); 

NS: not significant 



 

Variable  

B 

 

SE (B) 

 

Wald 

 

p-value 

 

OR (95% CI) 

12 gene risk metric  

0.36 

 

0.1 

 

11.0 

 

0.001 

 

1.4 (1.2-1.8) 

Leiden prediction rule  

0.98 

 

0.2 

 

21.4 

 

<0.001 

 

2.5 (1.7-3.7) 

Constant -10.2 1.8 30.8 <0.001 - 

 

Table S5. Results of logistic regression analysis for RA versus non-RA diagnoses 

amongst 111 EA patients in the training cohort. B: regression coefficients; SE(B): 

standard error for B; OR: odds ratio; CI: confidence interval. The 12-gene risk metric 

for a given patient is the sum of normalised expression values for 12 genes in the 

putative RA signature (value for NOG subtracted; see text). The Leiden prediction 

rule is calculated according to reference (5). Both scores have independent predictive 

value in discriminating clinical outcomes of interest. Regression coefficients for each 

are used for the calculation of modified risk metrics amongst the independent cohort 

of ACPA-negative UA patients (see text). 

 



 

 

 

Serum Variable 

Unstandardised 

coefficients: 

Standardised 

coefficients : 

p-value 95% CI (B) 

(lower, upper) 

B SE (B)    

Log10[IL-6] 0.21 0.05 0.53 <0.001 0.12, 0.30 

Log10[CRP] 0.06 0.04 0.13 0.18 -0.03, 0.15 

Log10[TNF] -0.09 0.09 -0.08 0.32 -0.27, 0.09 

Constant -0.12 0.05 - 0.026 -0.23, -0.02 

 

Table S6. Results of standard linear regression analysis to identify related serum 

variables independently associated with STAT-3 inducible gene expression amongst 

131 EA clinic patients. The dependent variable was Log10(normalised SOCS3 gene 

expression). SE (B): standard error for B; CI: confidence interval. All variables 

underwent prior transformation in order to satisfy normality conditions of standard 

linear regression. Only serum [IL-6] is independently associated with CD4+ T-cell 

SOCS3 expression (p<0.001; see text). 



 

Gene 

(Accession N
o
.) 

Forward Primer Reverse Primer Probe 

18S 

(NR_003286) 

cgaatggctcattaaatcagttatgg tattagctctagaattaccacagttatcc tcctttggtcgctcgctcctc 

SOCS3 

(NM_003955) 

agacttcgattcgggacca aacttgctgtgggtgacca UPL 36 

PIM1 

(NM_002648) 

gatttccgactggggagag agtccaggagcctaatgacg UPL 18 

BCL3 

(NM_005178) 

cgacatctacaacaacctacgg ccacagacggtaatgtggtg UPL 39 

MYC 

(NM_002467) 

caccagcagcgactctga gatccagactctgaccttttgc UPL 34 

SBNO2 

(NM_014963) 

aaagacctgcgactttgctc ggacgaggagaagatggaga UPL 63 

ID3 

(NM_002167) 

catctccaacgacaaaaggag cttccggcaggagaggtt UPL 59 

Table S7. Primers and probes used for real time PCR . UPL: Universal ProbeLibrary; 

numbers as designated on web-site referenced in Methods. 

 


