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Adaptive immunity (T cells and B cells) in rheu-
matic diseases 

POS1008 INVESTIGATING ANTIGEN SPECIFIC T CELLS AND 
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Background: Rheumatoid arthritis (RA) is a T cell mediated autoimmune dis-
ease in which citrullinated self-antigens are recognized by anti-citrullinated pro-
tein antibodies (ACPA) and T cells. To date, the majority of T cell studies have 
been performed using peripheral blood and have focused on well-documented 
ACPA targets. Studies of disease-affected tissue are needed to confirm and extend 
observations that have been made through study of peripheral blood T cells.
Objectives: T cell subsets and targets that have not been observed in peripheral 
blood are likely to comprise an important (but as yet, understudied) component 
of the antigen specific responses that underlie RA. We sought to generate novel 
insights about T cell phenotypes and antigenic targets by performing multicolor 
flow cytometry analysis and HLA peptidomics studies of synovial tissue samples 
from subjects with RA.
Methods: Synovial tissue was obtained from 7 subjects with seropositive 
RA, 4 subjects with seronegative RA, and 8 subjects with osteoarthritis, all of 
whom had undergone arthroplasty procedures. Synovial cell suspensions were 
obtained from tissue through mincing, digestion in collagenase I, and filtration. 
These were subjected to multicolor flow cytometry analysis to gain insights about 
the lymphocyte and non-lymphocyte cell subsets present. After confirming leu-
kocyte antigen (HLA) protein expression by flow cytometry, additional tissue was 
solubilized in lysis buffer and HLA class I and HLA-DR complexes were captured 
(separately) on affinity columns. HLA-bound peptides were eluted, concentrated, 
and peptide spectra were identified by LC-MS/MS analysis. The resulting data-
sets were assigned sequences by searching against a human protein database. 
Mass shifts associated with each assigned sequence were utilized to identify 
post-translational modifications – most notably citrullination of native arginine 
residues. Comprehensive libraries of the HLA-Class I- and HLA-DR-bound pep-
tides from each individual were imported into a custom database, which was then 
used to catalogue the most prevalent self-proteins for each patient type. T cell 
assays were then performed to demonstrate the immunogenicity of novel targets 
and probe T cell antigen specificity in tissue.
Results: Flow cytometry analysis of synovial tissue derived cells demonstrated 
that fibroblasts (including fibroblast-like synoviocytes), monocytes, and B cells were 
all present in tissue. In particular, fibroblasts and monocytes showed evidence of 
inflammation, including upregulated levels of HLA-DR expression. Similar numbers 
of CD4+ and CD8+ T cells were present in tissue, with phenotypes that included 
various memory subsets but essentially no naïve cells. In comparison with periph-
eral blood, T cells from synovial tissue showed evidence of recent activation, 
expressing higher levels of CD95, CD71, PD-1, ICOS, and CD69. The most prev-
alent self-proteins in the HLA-DR-bound peptidome from the synovial tissue of RA 
subjects included expected targets such as vimentin, alpha-enolase, fibrinogen, 
collagen, histones, and BIP but also contained novel targets such as fibronectin, 
gelsolin, and proteoglycan 4. Prevalent self-proteins in the HLA-Class I-bound pep-
tidome included well-studied CD4+ T cell targets such as vimentin, alpha-enolase, 
and collagen but also contained more novel targets such as caspase-14, strome-
lysin-1, and filamin-A. T cell assays supported the immunogenicity of expected tar-
gets and the new candidate antigen gelsolin. In particular, a comparatively robust 
population of aggrecan specific T cells was present in tissue.
Conclusion: Our findings demonstrate that flow cytometry and HLA peptidomic 
analysis of synovial tissue can provide novel insights about the phenotype and 
antigen specificity of T cells in RA. Further characterization of T cell response in 
tissue, including those that recognize novel antigens, has the potential to provide 
important new insights about the character of antigen specific T cell responses 
that promote the development of RA.
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Innate immunity in rheumatic diseases 
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Background: The role of the lung for the initiation and progression of rheuma-
toid arthritis (RA) is still unclear [1]. Up to 10% of RA patients develop severe 
treatment resistant lung disease [2]. Understanding early disease mechanisms 
is of great importance. Neutrophils are key players in RA pathogenesis and 
are recruited to the lungs early in the disease [3]. In RA, circulating neutrophils 
display an activated phenotype and neutrophil activation markers predict joint 
destruction and development of extra-articular nodules [4]. Neutrophil activation 
status has not been studied in relation to pulmonary abnormalities (PA) in early 
untreated RA (ueRA).
Objectives: To determine whether there is an association between peripheral 
neutrophil phenotypes and presence of PA on chest high-resolution computed 
tomography (HRCT) in ueRA.
Methods: Clinical data and blood were collected, and HRCT performed at 
diagnosis on 30 consecutive anti-citrullinated protein antibody (ACPA) and/
or rheumatoid factor (RF) positive ueRA patients. HRCTs were evaluated for 
the presence and extent of RA-associated parenchymal, airway and/or pleural 
abnormalities. Expression of phenotype markers on neutrophils separated by 
density was determined by flow cytometry. Levels of calprotectin, ACPA and RF 
were measured using immunoassays. An initial principal component analysis 
was used to visualize the relationships of the multidimensional data followed by 
univariate analysis of the strongest associations.
Results: The median patient-reported symptom duration was 6 months, 20 % 
of the patients were current smokers and the mean disease activity was moder-
ate in this seropositive ueRA cohort. The frequency of having any PA detected 
by HRCT was 60 %. Airway abnormalities were present in 50%, nodules in 43 
% and interstitial lung abnormalities (ILA) in 10 %. Unsupervised multivariate 
factor analysis showed clustering of “any PA” with neutrophil activation, param-
eters of inflammation and RF titres (Figure 1A). Univariate analysis confirmed a 
significantly increased CD11b and decreased CD62L expression on neutrophils 
indicating activation in patients with PA as compared to no PA. Titres of RF, but 
not ACPA, correlated with expression of the neutrophil activation marker CD11b. 
A stratified analysis demonstrated that airway involvement was the PA subtype 
with the strongest association with neutrophil activation (CD11b 1.3-fold, p=0.014 
and CD62L 0.6-fold, p=0.003 in patients with airway abnormalities as compared 
to no PA) and with RF IgM titres (8.8-fold, p=0.0002) (Figure B-E).
Conclusion: We report a significant association between radiographic airway 
findings and activation of circulating neutrophils in early RA supporting a role of 
innate immunity and the lung in disease onset. Our results also indicate different 
contributions of RF and ACPA in the RA pathogenesis. Parts of this abstract was 
presented 15 September 2022 on a national rheumatology meeting in Gothen-
burg, Sweden.

Figure 1. Principal component analysis showing the relationship between the presence any 
pulmonary abnormalities by HRCT, neutrophil phenotypes, disease activity measures and 
demographic data in ueRA patients (n=30) (A). Univariate analysis of CD11b (B) and CD62L 
(C) expression, RF (D) and ACPA titres (E) in patients with airway abnormalities vs no PA. Bars 
show median. NDG=normal density granulocytes, LDG=low density granulocytes. Smokers 
open circles.
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