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BACKGROUND

With a prevalence of approximately 0.6% in Greece, rheumatoid arthritis (RA) is the most
common autoimmune inflammatory arthritis and one of the most common autoimmune diseases. Chronic inflammation results in articular cartilage breakdown and bone destruction. It
is a systemic disease with occasionally extrarticular inflammation (lung, eye, etc) and increased
mortality due mainly to cardiovascular diseases. Once the disease is established, pathways of
both innate and adaptive immunity corroborate for tissue damage.
Our group investigates RA pathogenesis and the effect of biologic treatments in the biology
of the disease. Main areas of investigation include: 1) mechanisms of peripheral immune tolerance, 2) assessment of novel inflammatory pathways, 3) the function of mesenchymal stem cells,
4) the effect of novel biologic therapies (anticytokine agents, B-cell depleting therapy) in certain
disease-associated biologic process (atherosclerosis, anemia of chronic inflammation etc).

RESEARCH

1. Peripheral immune tolerance in RA: the role of PD-1/ PD-Ligand pathway.
T-cells are essential in RA pathogenesis. Optimal activation of T cells requires two signals: T
cell receptor (TCR) engagement by the MHC-antigen complex (first signal) and a co-stimulatory second signal. Programmed death (PD)-1 is a member of the immunoglobulin (Ig) superfamily and has been shown to induce negative inhibitory signals to T cells. Thus, engagement
of PD-1 by its ligands, PD-L1 (B7-H1) and PD-L2 (B7-DC), has been reported to inhibit lymphocyte proliferation and cytokine expression. PD-L1 & -L2 are expressed on both circulating
monocytes and tissues. PD-1-/- mice develop rheumatoid-like arthritis and a newly described
haplotype of PDCD1 gene, has been reported to be associated with an increased risk for RA.
In our lab we study PD-1 pathway involvement both in humans and in animal models of
RA. We investigate PD-1-/- mice applying protocols for experimental arthritis (collagen
induced arthritis (CIA) and antigen induced arthritis (AIA)) assessing the arthritis clinically
and histologically. In parallel studies, we assess expression of PD-1 in human tissues from RA
patients and patients suffering from osteoarthritis - a mostly degenerative disease.
2. Inflammatory pathways in autoimmune/autoinflammatory diseases: the
role of the inflammasome.
Innate immune recognition acts through a limited number of receptors (pathogen-recognition receptors (PRRs)), evolved to recognize key conserved products of pathogens - referred
as pathogen-associated molecular patterns, PAMPs. Activation of PRRs triggers inflammatory
reactions of the innate immune system and releases mediators that activate the adaptive immunity. The group of PRRs includes both extracellular and intracellular components. The NODLRRs (NLRs) sense intracellular pathogens or danger signals (like uric acid) and mount an
inflammatory response. NLRs comprise a group of 22 proteins that can be divided in 2 major
subfamilies, the NOD and the NALP group.
Caspases are a group of proteases involved in apoptotic or inflammatory pathways.
Caspase-1 promotes inflammation by mediating the maturation of proIL-1_ and proIL-18.
Inflammatory caspases (casapases-1 &-5) are activated in multi-proteinic complexes referred as
the “inflammasomes”.
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Figure. Inflammasome's activation upon both TLR and specific inflammasome's stimulation (K+ efflux).
We have set-up an experimental assay for the assessment of inflammasome function in
human peripheral blood cells. We focus on patients with autoimmune diseases (like rheumatoid arthritis, SLE) as well as with patients with autoinflammatory diseases (adult onset Still's
disease, FMF, Adamandiades-Behcet's). We further explore the involvement of the inflammasome in RA applying animal models of RA in animals lacking NALP3. We aim thus, to explore
a novel pathway of innate immunity that may be of particular importance in driving tissue damage and systemic inflammation.
3. Mesenchymal stem cells in RA
Multipotent adult stem cells have been demonstrated to participate in tissue homeostasis
and repair. Amongst them, bone marrow (BM) derived mesenchymal stem cells (MSCs) have
been extensively studied. On the basis of the differentiation capacity of BM MSCs, there is a
great interest in exploring the potential use of these cells in tissue engineering and repair. Bone
and cartilage defects constitute particularly active experimental targets. RA is one of the candidate diseases for cartilage and bone repair using MSCs as therapeutic tools. There are however, unresolved issues concerning the reserves and function of BM MSCs in RA.
In collaboration with the haematology department of the medical school (Drs Papadaki
and Kastrinaki), we study the BM reserves and functional characteristics of BM MSCs in
patients with RA and osteoarthritis. More specifically, we study the proliferative and clonogenic
potential, the capacity to differentiate towards the adipogenic, chondrogenic and osteogenic
pathways and the molecular and proteomic characteristics of BM MSCs.
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4. The role of B cells in RA
Biologic therapies that deplete B cells have been shown to be effective in RA. We investigate the immunomodulatory effect of B cell depleting therapy involving a monoclonal antibody
against CD19 positive cells (Rituximab), both in peripheral blood (PB) and bone marrow (BM)
cellular components. More specifically, we explore whether depletion of B cells in PB is accompanied by B cell depletion in BM. Our hypothesis is that BM represents a privileged niche which
protects lymphocytes from depleting therapies. We also examine whether B cell depletion is
universal to B-cell subpopulations in reference to their activation status.
5. Cardiovascular diseases in RA
Inflammation and atherosclerosis are two closely related biological processes. The metabolic syndrome (MetS) - a constellation of risk factors for cardiovascular disease (CVD) is associated with an approximate 2-fold increased risk for incident cardiovascular morbidity and
mortality. Insulin resistance is a key pathogenetic factor. There is increasing evidence that
insulin resistance, is not only associated with the abundance of proinflammatory cytokines, but
it is the direct result of this burden. TNF_ interferes with insulin signaling both inducing downregulation of the insulin-responsive glucose transporter (Glut4) expression in adipocytes and
muscle, or reducing the tyrosine kinase activity of the insulin receptor (IR).
Patients with rheumatoid arthritis are at increased risk for cardiovascular diseases (CVD),
which accounts for about half of all deaths in these patients. Insulin resistance is also common
among patients with RA. In our RA clinical cohort we assess the correlation of RA-related factors and atherosclerosis. We also assess the impact of treatment with biologic therapies (antiTNF) on metabolic syndrome components and lipid profile in patients with RA or other inflammatory diseases. Applying ultrasound technology - to measure endothelial function and carotid
artery intima-media thickness - we assess subclinical atherosclerosis. Furthermore, in human
cell cultures (PBMCs) we investigate the interference of leptin and TNF_ in the pathophysiology of insulin resistance.
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