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Background: The failure of TNF blockers to prevent
osteoproliferation in SpA patients raised the concept
that inflammation and osteoproliferation are uncou-
pled in SpA. However, inflammation and osteoprolife -
ration are linked in HLA-B27 rats, high CRP is associa -
ted with radiographic progression in axial SpA, and
NSAID treatment can retard osteoproliferation. 

We propose that inflammatory mediators, distinct
from soluble TNF, drive pathologic osteoproliferation in
SpA. Based on our observations on soluble versus trans-
membrane TNF (tmTNF) expression in SpA synovitis,
we explored if and how tmTNF drives experimental SpA.
Methods: tmTNF mice1 were studied over time for SpA
development. Joints were collected and analyzed for
inflammation and osteoproliferation. 

To assess the contribution of stromal versus
hematopoietic tmTNF overexpression, tmTNF mice
and WT mice were lethally irradiated and received bone
marrow cells (BM) from either WT or tmTNF mice.
Mice were evaluated for 16 weeks until sacrificed for
histologic and radiographic analysis.
Results: tmTNF mice (100%; n>50) spontaneously de-
veloped arthritis and spondylitis, starting at 4 weeks of
a ge and progressing over time. Arthritis was characteri -
zed by inflammation of synovium and enthesis. Hy-
pertrophic chondrocytes were observed outside the
bone in the connective tissue next to the inflammation.
In spondylitis, inflammation was found in connective
tissue located at the junction of the annulus fibrosus
with the vertebral bone. Hypertrophic chondrocytes
were observed at the edge of the vertebral body, in con-
junction with ongoing inflammation. 

In the functional experiments, irradiated tmTNF

mice receiving tmTNF BM developed arthritis and
spon dylitis with 100% incidence 3 weeks after trans-
plantation. tmTNF mice receiving WT BM also develo -
ped disease with the same incidence, onset and severi -
ty as the control group. In sharp contrast, WT mice that
received tmTNF BM did not develop any arthritis, and
spondylitis occurred less frequently (66%) and later
(10 weeks after BMT) compared to the control group.
Conclusions: tmTNF overexpression induces experi-
mental SpA with osteoproliferation, indicating that in-
flammatory mediators can indeed drive osteoprolifer-
ation. These data indicate the relevance of transmem-
brane TNF and the role of the stromal compartment in
the pathophysiology of SpA.

RefeRence: 

1. Alexopoulou L, et al. Eur J Immunol 1997; 27(10):2588-92.
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Background: Recent research demonstrates that pro-
inflammatory cytokine-producing CD4+ T cells can ac-
quire anti-inflammatory potential characterised by ex-
pression of interleukin-10 (IL-10). We recently showed
that TNF blockade induces IL-10 expression in human
CD4+ T cells in vitro and in vivo (Evans et al. Nature
Communications 2014). Here we examine whether
blocking other pro-inflammatory cytokines (IL-1, IL-6)
or CD80/CD86 co-stimulation also induces IL-10 and
investigate the effects of anti-TNF on proliferative res -
ponses of CD4+ T cells in vitro.
Material and Methods: CD4+ or CD4+CD45RO+ T
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cells and CD14+ monocytes were isolated from pe-
ripheral blood from healthy volunteers and co-cul-
tured for 3 days with anti-CD3 mAb, in the absen -
ce/presence of adalimumab (anti-TNF), tocilizumab
(anti-IL-6R), abatacept (CTLA-4-Ig), anti-IL-1R1 or
recombinant TNF-a. Following re-stimulation (PMA
and ionomycin in the presence of GolgiStop), intra-
cellular cytokine staining was performed. 

Proliferative responses were assessed by dye dilu-
tion assays. Gene expression profiling of anti-TNF-ex-
posed IL-17+ (Th17) and IFN-�+ (Th1) CD4+ T cells
was followed by gene ontology analysis of commonly
differentially expressed genes.
Results: Anti-TNF addition induced IL-10 expression
in pro-inflammatory cytokine-producing CD4+ T cells
and conversely, TNF-a addition suppressed IL-10 ex-
pression in these cells. IL-1R1 blockade also increased IL-
-10 expression in CD4+ T cell subsets, whilst neither
tocilizumab nor abatacept had this effect. In the pre sence
of anti-TNF CD4+ T cell proliferative responses were re-
duced. Pathway analysis of genes commonly regulated by
anti-TNF in Th1 and Th17 cells indica ted enrichment for
cell cycle-associated functional annotations.
Discussion: Our data demonstrate that blockade of ei-
ther TNF-aor IL-1b, but not IL-6 signalling, induces IL-
-10 expression in pro-inflammatory cytokine-producing
CD4+ T cell subsets. TNF blockade also impairs in vitr o
proliferative responses of anti-CD3-stimulated CD4+ T
cells. Current experiments are aimed at exploring
whether there is a link between IL-10 induction and re-
duced proliferation in anti-TNF-exposed CD4+ T -cells.
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Aim: Abnormal mitochondria metabolism and innate
immune responses participate in the pathogenesis of
many inflammatory disorders. However, regulation of
mitochondrial activity to control survival and cell death
in monocytes/macrophages is only poorly understood. 
Materials and Methods: We used gain- and loss-of-
-function experiments to evaluate the effect of miR-
-125b on the human monocytic cell line THP-1, as
well as primary sorted CD14+ monocytes, under
steady state, inflammatory or M1/M2 polarizing con-
ditions. A transcriptome analysis was performed to
identify putative targets that were validated using a lu-
ciferase reporter construct containing the 3’UTR of
candidate genes, followed by RT-qPCR and western
blots. Apoptosis was analyzed by Caspase 3/7 assays.
Monocyte oxygen consumption rate was investigated
using the Seahorse Extracellular Flux Analyzer.
TOM20 and MitoTracker stainings were used to moni -
tor the mitochondrial network, quantified by Cel-
lomics ArrayScan VTi platform.
Results: We showed that miR-125b attenuates the ac-
tivity of the mitochondrial respiratory chain through
BIK silencing, and promotes the elongation of mito-
chondrial network through MTP18 targeting, without
impacting autophagy, in the human monocytes. Proin-
flammatory activation is associated with a concomi-
tant increase in miR-125b expression, decrease in BIK
and MTP-18 expression, reduced oxidative phospho-
rylation and enhanced mitochondrial fusion. LPS up-
regulates miR-125b expression and LPS-induced re-
pression of BIK expression and of mitochondrial res-
piration are impeded by introduction of synthetic miR-
-125b antagonist. Furthermore, expression of
M1-associated transcripts as well as mitochondrial dy-
namics and energy metabolism are induced upon ec-
topic expression of miR-125b in THP-1 cells. 
Conclusion:Altogether, our data reveal a novel role for
miR-125b in controling mitochondrial metabolism
and dynamics by targeting BIK and MTP18 respec-
tively, two novel cellular target proteins involved in
maintaining the mitochondrial integrity. These fin -
dings not only suggest a novel function for miR-125b
in regulating metabolic adaptation of cells to inflam-
mation but also unravel new molecular mechanisms
for its pro-apoptotic role. 
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Crohn’s disease (CD) and ulcerative colitis (UC), the
two forms of inflammatory bowel diseases (IBDs), are
disorders of the gastrointestinal tract that result from
abnormal immune responses against the gut microflo-
ra. Although several studies have reported elevated le -
vels of IL-22 in both active CD and UC, their patho-
physiological significance remains unclear. In addi-
tion, IL-22 actions are regulated by a potent soluble
inhibitor named IL-22BP whose expression and
sources have not been assessed in IBDs. Here, we
showed in human that, as in rodents, strong mRNA
expression is observed in gut lamina propria conven-
tional DCs. 

However, eosinophils actually represent the most
abundant producer cells of IL-22BP in human healthy
gut. IL-22BP production by eosinophils was much
greater in active colonic CD than in UC. This suggest-
ed a differential regulation of IL-22 actions in these
diseases that was further sustained by a lower induc-
tion of IL-22-inducible antimicrobial peptides (AMPs)
in CD as compared to UC. Using IL-22BP-deficient
rats we further showed that endogenous IL-22BP hin-
ders IL-22 protective actions on the gut epithelium
during acute colitis. To conclude, this work provides
new insights on the role of the IL-22/IL-22R pathway
in CD and UC, suggesting possible different actions
owing to IL-22BP regulation. It also suggests that IL-

-22 actions could be therapeutically modulated
through direct targeting of IL-22BP.
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Introduction: Germinal centers (GC) are key struc-
tures where B cells are selected to produce high affini -
ty immunoglubulins of the adequate class. This selec-
tion is dependent of B cell interactions with specialized
T follicular helper (Tfh) cells that provide help for class
switch recombination, somatic hypermutation, and se-
lection signals to germinal center B cells. It was recently
described that the GC reaction (GCR) is controlled by
specialized Foxp3+ T follicular regulatory (Tfr) cells.
These cells regulate the size and magnitude of the GCR,
as well as the production of autoantibodies following
chromatin immunization.
Materials and Methods: We analysed the TCR diver-
sity of different T cell populations, as well as adoptive
transfers of antigen-specific TCR-transgenic T cells to
address the hypothesis that the TCR repertoire of Tfh
and Tfr cells arising following immunization is diffe -
rent.
Results: We found that Tfh cells isolated from drai -
ning lymph nodes of mice immunized with non-self
antigens are enriched in TCRs specific for the immu-
nizing antigen. However, Tfr cells from the same nodes
do not share the same TCR composition, as they retain
greater TCR diversity (regarding Vb usage) and lower
representation of TCRs specific for the immunizing
non-self antigen, resembling the TCR repertoire of na -
tural Foxp3+ Treg cells.
Discussion: The observed difference in TCR usage be-
tween Tfh and Tfr cells is a likely consequence of their
different immediate precursors: while Tfh cells diffe -
rentiate from uncommitted naive T cells, Tfr cells origi -
nate from thymic-derived natural Treg cells known to
have a repertoire bias for self antigens.
Conclusion: Our results suggest that participation of
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Tfr cells in limiting autoantibody-associated autoim-
munity may be dependent of a TCR repertoire skewed
towards self antigens.
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Receptor Activating NF-kB ligand (RANKL) is a mem-
ber of the TNF superfamily that plays a pivotal role in
bone homeostasis as being the major osteoclastogen-
esis factor. RANKL also has pleiotropic effects in the
immune system in which it is expressed by activated
T and B cells and some innate lymphoid cells. RANKL-
-RANK interactions mediate lymph node organogene -
sis and immunoregulatory functions in autoimmune
disease and carcinogenesis as well as cross talk between
the immune system and bone. In this study, we show
that basophils were the strongest RANKL mRNA-ex-
pressing cells amongst major leukocyte subsets in hu-
man blood. RANKL was preformed as an intracellular
protein in resting basophils and was rapidly and
strongly expressed on their surface upon stimulation
with IL-3, but not other stimuli. This expression was
stable for at least 6 days. Activated basophils could also
release soluble RANKL in small quantities upon inter-
action with DCs or monocytes. In the blood, basophils
were the sole cells to express membrane RANKL in res -
ponse to IL-3. This study indicates that basophils
should be considered as new players in the pleiotro pic
and complex RANKL-RANK interaction system and
suggests a role for RANKL in the interaction between
basophils and immune cells in inflammatory allergic
tissues and secondary lymphoid organs.
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Introduction: Immunopathological studies on synovi-
tis recently identified mast cells as potential therapeutic
target in spondyloarthritis (SpA). [Noordenbos et al.
Arthritis Rheum 2012] Mast cells can be targeted by in-
hibiting c-Kit, which is a target of the tyrosine kinase in-
hibitor nilotinib. This study aimed to evaluate the im-
munomodulating and clinical effects of nilotinib in SpA.
Materials and Methods: 28 patients with active pe-
ripheral and/or axial SpA were included in a rando -
mized, double-blind, placebo-controlled clinical trial
and were treated 1:1 with nilotinib or placebo for 12
weeks, followed by an open label extension for 12
weeks. Paired synovial biopsies, serum sampling and
assessment of clinical symptoms were performed
serial ly. 
Results: In peripheral SpA (n=13) synovial inflam-
mation was reduced after 12 weeks of nilotinib treat-
ment as evidenced by histopathology (decrease in
CD68+ and CD163+ macrophages and mast cells).
Also, compared to placebo mRNA expression of c-Kit
(p=0.037) and pro-inflammatory cytokines such as 
IL-6  (p=0.024) were reduced, paralleled by a decrease
in serum inflammation biomarkers such as CRP
(p=0.024) and calprotectin (p=0.055). Clinical pa-
rameters such as patient’s global assessment of disease
activity (p=0.031) and Ankylosing Spondylitis Disease
Activity Score (p=0.031) improved upon 12 weeks of
nilotinib but not placebo treatment, which was further
augmented at week 24. In contrast, neither serum in-
flammation biomarkers nor clinical parameters im-
proved upon nilotinib treatment in axial SpA. One se-
rious adverse event occurred, which was considered
unrelated to nilotinib. There were no unexpected safe-
ty signals in comparison with large scale data on nilo-
tinib in chronic myeloid leukemia.
Conclusions: This study supports the concept that



ÓRgÃO OfICIAL dA SOCIEdAdE PORTUgUESA dE REUMATOLOgIA

22

oral presentations

mast cells can contribute to synovial inflammation in
SpA and that tyrosine kinase inhibition targeting these
cells has a biological and clinical immunomodulatory
effect in peripheral but not axial SpA. This supports
further evaluation of nilotinib and other drugs targe ting
mast cells in larger trials in peripheral SpA.
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Introduction: The rat monoclonal antibody 9G4 reco -
g nizes B-cells with VH4-34-encoded B-cell receptors
(9G4+B-cells) and also secreted immunoglobulins. In
healthy individuals, 9G4+B-cells present in splenic
marginal zones and tonsils are excluded from germinal
centre reactions. In rheumatoid arthritis (RA) patients,
the distribution of tonsil 9G4+B-cells is similar to
healthy individuals, but only limited phenotypic analy -
ses have examined 9G4+B-cells in peripheral blood. The
aim of this work was to perform an extensive phenotype
characterization of 9G4+B-cell sub-populations in pe-
ripheral blood in RA patients and healthy controls (HC). 
Methods: Blood samples were collected from esta -
blished RA patients and age and sex-matched HC. Pe-
ripheral blood mononuclear cells were isolated and
9G4+B-cells (gated in CD19+B-cells) were characte -
rized by flow cytometry. 
Results: The frequency of total 9G4+B-cells in circula-
tion was similar between RA patients and HC. RA pa-
tients had a higher frequency of 9G4+IgD-CD27- B-cells
and 9G4+naïve B-cells (IgD+38++) than HC, but had
significantly lower levels of 9G4+transitional B-cells
(IgD+CD38+++) and 9G4+plasmablasts (IgD-
-CD27+++CD38+++) when compared to HC. BAFF-R
expression was significantly increased in 9G4+B-cells
from RA patients compared to HC. The levels of

9G4+CD5+ B-cells were significantly decreased in RA
patients, but no other significant differences were found
in 9G4+B-cells expressing CD24, IgM and CXCR5. 
Conclusions: RA patients have alterations in the fre-
quency of 9G4+B-cell subpopulations when compared
to HC. The significant reduction in the frequency of
9G4+transitional and 9G4+CD5+ B-cells and the in-
creased levels of 9G4+naïve B-cells suggests a more
rapid maturation of 9G4+B-cells in RA patients fol-
lowing entry into the peripheral pool. This could be
influenced by the antigen specificity of the B-cell re-
ceptor. Furthermore, the increased BAFF-R expression
by 9G4+B-cells observed in RA patients might support
an increased survival mechanism for these already in-
herently autoreactive B-cells.
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Introduction: Monocytes represent a prototypic cell
type when investigating the interplay between immune
and skeletal systems as they can give rise to different cell
types including dendritic cells, macrophages and os-
teoclasts (OC), which play key roles in immunity and
bone homeostasis. Circulating monocytes consist of at
least two main functional subsets, Ly6Chigh and Ly6Clow

monocytes. It has been suggested that OC might de-
velop preferentially from the Ly6Chigh monocyte sub-
set, which excessive and prolonged activation is a hall-
mark of many inflammatory diseases. Among key
molecular rheostats of cell fate, micro(mi)RNAs are a
class of regulatory RNAs that control basic biological
functions and orchestrate inflammatory responses. Few
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miRNAs have been involved in osteoclastogenesis. The
present study aimed at investigating the role of miRNAs
in osteoclastogenesis in the context of monocyte sub-
sets, under steady state and inflammatory conditions.
Methods and Results: Genome-wide miRNA expres-
sion study identified miRNAs and putative targeted
pathways that are differentially expressed between
Ly6Chigh and LyC6low FACS sorted mouse mono-
cytes, and common to their human counter parts
CD14+CD16- and CD14dimCD16+ monocytes, respec-
tively. Among these, miR-146a showed lower expres-
sion in Ly6Chigh monocytes when compared to Ly6Clow

monocytes. Under inflammatory arthritis conditions,
expression of miR-146a in Ly6Chigh monocytes was
down regulated as compared to healthy controls. 
Using mouse deficient for miR-146a, we showed that
deficiency for miR-146a increased OC differentiation
and bone erosion both in vitro and in vivo, respective-
ly. Using a liposomal formulation able to deliver RNAi
triggers to Ly6Chigh monocytes upon intravenous injec-
tion, we showed that enforced expression of miR-146a
both in vitro and in vivo led to decreased TRAP posi-
tive cells, reduced bone loss and was associated with
decreased RelB expression. 
Conclusion: Overall, our results show that specific
over-expression of miR-146a in Ly6Chigh monocytes al-
tered OC differentiation and decreased bone erosion
in inflammatory arthritis. These data suggest a novel
role for miR-146a in controlling osteoclast fate of
Ly6Chigh monocytes and that reduced miR-146a ex-
pression in Ly6Chigh monocytes under arthritic condi-
tions contributes to pathogenic bone loss. Finally, de-
livery of miR-146a mimics to Ly6Chigh monocytes may
offer valuable therapeutic potential to interfere with
pathological bone loss.
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Background: IL-17A plays an important role in patho-
physiology of spondyloarthritis, as IL-17 blocking the -
rapy was effective in the first phase II trial. Analysis of
inflamed synovium revealed an abundant presence of
IL-17A-positive mast cells. This population was specifi -
cally increased in patients with SpA compared to RA
and was not modulated by TNF-blocking therapy, sug-
gesting that IL-17A-positive mast cells are specific for
the pathophysiology of SpA and that they act upstream
of general inflammation.
Objectives: As mast cells are not known to produce
IL-17A in mice, we aimed to investigate the mecha-
nism of IL-17A expression by human mast cells. 
Methods: mRNA and protein expression was assessed
ex vivo and after PMA/ionomycine stimulation in pri-
mary human mast cells from tonsil and synovium. In-
ternalization of exogenous IL-17A was assessed by
Western blot, image stream, live imaging and confocal
microscopy. Release of IL-17A was assessed by ELISA.
Results: Immunostaining and western blot analysis
confirmed the presence of IL-17A protein in primary
human mast cells. However, in contrast to T cells, mast
cells did not express RORC protein, the indispensable
transcriptional factor controlling IL-17A expression.
Accordingly, IL17A, IL17F, and RORC gene expression
was readily detectable in sorted T lymphocytes but not
in mast cells, even after stimulation. Given the dis-
crepancy between the presence of IL-17A protein and
absence of its transcriptional machinery, we investi-
gated the uptake of recombinant IL-17A. Western blot
and imaging studies indicated that both primary mast
cells and the LAD2 mast cell line engulf and store exo -
genous IL-17A. This uptake can be blocked by in-
hibiting receptor-mediated endocytosis. Engulfed IL-
-17A can be released back to the milieu upon external
stimuli.
Conclusions: Human mast cells do not produce IL-
-17A but engulf and store exogenous IL-17A and pos-
sess ability to release the IL-17A back to the milieu.
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Introduction: The use of immunosuppressive drugs
such as TNF-inhibitors and/or Il-6 receptor antagonist,
tocilizumab, in rheumatoid arthritis (RA) might affect
the circulating numbers of B-cells and their activation
state. The main goal of this work was to study the ef-
fect of TNF-inhibitors and tocilizumab on B-cell phe-
notype and gene expression before and after treatment. 
Methods: Blood samples were collected from esta -
blished RA patients treated with TNF-inhibitors (n=10)
and tocilizumab (n=9) before and after treatment, and
from healthy donors (n=15). B-cell subpopulations
were characterized by flow cytometry and B-cell gene
expression was analyzed by real-time PCR on isolated
B-cells. 
Results: The frequency of circulating B-cell subpopu-
lations was similar between controls and established
RA patients irrespective of treatment. The mean fluo-
rescence intensity (MFI) of TACI, CXCR5 and HLA-DR
expressed on CD19+B-cells was significantly increased
in TNF-treated patients when compared to controls. A
significant decrease of CD86 and increase of CD95 MFI
was observed in CD19+B-cells after TNF treatment. In
tocilizumab-treated patients, HLA-DR and TLR9 MFI
were significantly increased in CD19+B-cells when
compared to controls. No significant differences were
observed in BAFF-R, BCMA, IgM and CD69 MFI in
both groups of patients compared to controls. BAFF-R,
Bcl-2, b2-microglobulin, FcgR2A, TLR7 and TLR10
gene expression were significantly increased after treat-
ment with TNF and/or tocilizumab in comparison with
controls, but no significant differences were observed
when comparing baseline and follow-ups. 
Conclusions: In RA, the use of TNF-inhibitors and/or
tocilizumab treatment affects B-cell phenotype in cir-
culation, but the effect of these drugs on B-cell gene
expression is less evident. The decreased levels of CD86
expression and increased CD95 MFI on B-cells after
TNF treatment support an inhibition of B-cell activa-
tion. Our results suggest that TNF-inhibitors and
tocilizumab help to reduce B-cell infiltration in the
joints and these activated B-cells express higher HLA-
-DR and CXCR5 levels in circulation. 
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Introduction/Aim: Triptolide (TP) is regarded as an
anti-RA candidate with multi-effects including modu-
lating the activities of FLS, key effectors in RA patho -
logy. However, severe hepatotoxicity due to nonspeci -
fic exposure hinders its usage. Aptamers are oligonu-
cleotides which can act as targeting ligand to bring
drugs to target cells. Thus, it is desirable to test the hy-
pothesis that FLS-specific aptamer could facilitate the
conjugated-triptolide selectively targeting rheumatic
joints with less exposure to liver.
Methods: Targeting aptamers were obtained by Cell-
-SELEX with target cells (FLS from CIA mice) and nega -
tive cells (FLS, liver cells and PBMC from normal mice)
selection. The pathologic FLS-targeting aptamer was
conjugated to TP by a pH-sensitive linker that can be
hydrolyzed in the acidic environment within rheuma -
tic joints. The in vitro pH-stability, cell-selectivity, and
in vivo tissue distribution of the conjugate was exami -
ned by HPLC.
Results: We obtained an aptamer with high selectivi-
ty toward pathologic FLS. TP was successfully conju-
gated with the aptamer by the pH-sensitive linker. The
conjugate was stable at physiological pH but ruptured
in acidic environment that mimic the pathologic joints.
The conjugate was up-taken more by pathologic FLS
with less accumulation in normal cells in vitro. In CIA
mice treated with the conjugate, TP was found more in
rheumatic joints but less in liver when compared to the
treatment with free TP.
Conclusion: The FLS-specific aptamer could facilitate
TP selectively targeting the rheumatic joints with less
exposure to liver.
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