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Introduction Sjogren’s syndrome (SS) is an autoimmune condi-
tion characterised by systemic B cell activation, autoantibody
production and ectopic germinal centers (GC) formation
within salivary gland (SG). The extent of SG infiltrate has
been proposed as biomarker of disease severity. Plasma levels
of CXCL13 correlate with GC activity in animal models and
disease severity in SS, suggesting its potential use as a surro-
gate serum marker to monitor local B cell activation.
Objectives To evaluate the potential role of CXCL13 as bio-
marker of SG pathology in two independent SS cohorts.
Methods 109 patients with SS were recruited at Sapienza Uni-
versity of Rome (Italy) (n=60), or at Queen Elizabeth Hospi-
tal in Birmingham and Barts Health NHS Trust in London
(n=49). Both sera and matched paraffin-embedded minor SG
biopsy were available. Sicca (n=57) and healthy subjects (HS)
(n=19) sera were used as control. CXCL13 gene expression
was also assessed in 25 frozen SGs.
Results CXCL13 serum levels were higher in SS patients [90.3
(84.2) pg/ml], compared to both sicca [61.9 (38.6) pg/ml),
p=0.0005] and HS [36.5 (40.18) pg/ml, p<0.0001]. No dif-
ferences in average CXCL13 levels were detected between the
two SS cohorts [83 (95.2) pg/ml and 103 (64.9) pg/ml,
respectively]. In both Italian and British cohorts, serum levels
of CXCL13 correlated with the percentage of SG infiltration
(p=0.0008 and p=0.0004, respectively), FS (p=0.0010 and
p=0.0103, respectively) and mean foci area (p=0.0167 and
p=0.0054, respectively); higher serum levels were observed in
patients with segregated foci (p=0.0553 and p=0.0019,
respectively) and GCs (p=0.0147 and p=0.0044, respectively).
Higher CXCL13 serum levels were also associated with anti-
Ro/SSA antibodies (p=0.0007, Italian cohort and p=0.0294,
British cohort) as well as rheumatoid factor (RF) (p=0.0037,
Italian Cohort and p=0.0033, British Cohort). Tissue expres-
sion of CXCL13 was moderately correlate with the mean foci
area and percentage of infiltration. Higher expression of
CXCL13 transcripts was observed in SGs with segregated foci
(p=0.0057) and GCs (p=0.0162). Serum levels of CXCL13
did not correlate with local mRNA levels of the same
cytokine.
Conclusions Our data foster the use of CXCL13 to monitor
the extent of local pathology in SS and its validation in longi-
tudinal clinical studies. Both serum and tissue expression of
CXCL13 correlate with SS histological severity, suggesting a
major role of this chemokine in SG lymphocytes recruitment
and organization.
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Introduction The underlying mechanism of excessive osteoclas-
togenesis causing bone erosion in rheumatoid arthritis (RA)
remains elusive. PGC-1b is implicated in transcriptional regula-
tion of osteoclastogenesis but its role in RA pathogenesis is
unknown.
Objectives To investigate whether PGC-1b regulated osteoclas-
togenesis in RA.
Methods PGC-1b expression in peripheral CD14+ monocytes
from RA patients were detected by immunofluorescence, flow
cytometry and western blot. Peripheral CD14+ monocytes
from RA patients or healthy controls were transfected with
lentivirus for PGC-1b gene silencing or over-expression and
cultured with M-CSF and RANKL. Mature osteoclasts and
their bone resorption activity were determined by TRAP, F-
actin and toluidine blue staining. DC-STAMP and bone
degrading enzymes as well as signaling molecules were
detected by western blot.
Results
1. Increased nuclear accumulation of PGC-1b was observed in

peripheral CD14+ monocytes from RA patients and their
relative PGC-1b protein expression was higher than that in
healthy controls. Cultured with RANKL and M-CSF, the
cell counts of mature osteoclasts on day 14 and 21 and the
pit area of bone resorption lacunae on day 21 were
significantly higher in RA patients than those in healthy
controls.

2. PGC-1b knockdown in monocytes suppressed the expression
of cathepsin K, TRAP and MMP-9 as well as osteoclast
differentiation and bone resorption activity, while PGC-1b
over-expression markedly promoted these indicators and
osteoclastogenesis. Furtherly, over-expressed PGC-1b
increased the nuclear expression of NFATc-1. VIVIT, inhibitor
of NFATc-1 activation, limited the effect of over-expressed
PGC-1b on promoting the expression of cathepsin K, TRAP
and MMP-9 in peripheral CD14+ monocytes from healthy
controls.

3. ChIP-QPCR analysis confirmed the immunoprecipitation of
PGC-1b and the NFATc-1 promoter which indicated that
PGC-1b binds to the NFATc-1 promoter region. Dual-
luciferase reporter gene assay showed that over-expressed
PGC-1b on the peripheral CD14+ monocytes from healthy
controls increased the transcriptional activity of NFATc-1 in a
dose-dependent manner.

Conclusions Our data revealed a novel PGC-1b/NFATc-1 path-
way contributing to excessive osteoclastogenesis in RA, which
implied a potential therapeutic target of PGC-1b for osteoclast
inhibition in RA.
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