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Introduction Anti-citrullinated protein antibodies (ACPA) – a
hallmark of rheumatoid arthritis – antedate joint inflammation.
Based on the epidemiological association between RA and
periodontal disease (PD),1 it has been suggested that break of
tolerance to citrullinated proteins may occur in the gum
mucosa. This hypothesis is primarily based on the unique fea-
ture of Porphyromonas gingivalis (P.g) – a keystone pathogen
in PD – to express a bacterial version of the peptidyl arginine
deiminase enzyme (denoted P.PAD), capable of
autocitrullination.2

Objectives In the present study, we have investigated the anti-
body response against CPP3, a citrullinated peptide derived
from P.PAD, in order to address the hypothesis that P.g may
drive ACPA-production.
Methods
This study included 2,859 RA cases and 4864 controls from
the Epidemiological Investigation of RA (EIRA) cohort; 65 PD
patients and 59 periodontally healthy individuals; and 218
monoclonal antibodies, derived from RA B cells. Reactivity
with citrullinated P.g and human antigens was assayed by
ELISA and/or multiplex. Associations with genetic risk factors
and smoking were determined by logistic regression. Monoclo-
nal antibody mutations were analysed by IgBLAST comparison.
Results Anti-CPP3 IgG was detected in 11% of RA, 10% of
PD and <2% of controls, with higher levels in RA compared
to PD. These antibodies clustered outside the classical ACPA
response, associated with smoking, but not with major genetic
risk factors. Two CPP3-reactive monoclonal antibodies were
identified; one which cross-reacted with citrullinated human
vimentin and had extensive mutations, indicating antigen-
driven clonal selection and affinity maturation.
Conclusions Based on these data, we propose that P.g infection
triggers an antibody response to CPP3, which cross-reacts
with citrullinated human proteins by mechanisms of molecular
mimicry. Future studies should address whether anti-CPP3 IgG
could serve as a biomarker to identify individuals with PD at
increased risk for RA.
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Introduction Rheumatoid arthritis (RA) is a chronic inflamma-
tory disease characterised by immune complex (IC) deposition
in the synovium, leading to increased bone destruction. In RA,
joint destruction has been associated with high levels of low
density lipoproteins (LDL) and enhanced LDL oxidation
(oxLDL). Apolipoprotein E (Apoe) is an important regulator
of LDL transportation and its absence strongly elevates circu-
lating LDL levels, which may lead to increased oxLDL levels
during inflammation.
Objectives In this study, we investigated the effects of high
LDL levels on bone destruction during antigen-induced arthri-
tis (AIA) and how increased LDL/oxLDL levels affect osteo-
clast formation.
Methods AIA was induced by injection of methylated BSA
(mBSA) into the right knee joint of Apoe-/- and wild type
(WT) control mice previously immunised with mBSA and
complete Freund’s adjuvant (CFA). WT and Apoe-/- Hoxb8
myeloid precursor cells were differentiated into osteoclasts
using 20 ng/mL RANKL and 30 ng/mL M-CSF, then stimu-
lated for 24 hour with 10 mg/mL LDL/oxLDL. Oil Red O
staining was performed to assess lipid uptake by osteoclasts.
mRNA levels of c-Fos, RANK, NFATc1, DC-STAMP, TRAP,
CTR, ClC-7 and Cat K were measured by qPCR. Bone ero-
sion was quantified by histological analysis using an arbitrary
scale from 0 to 3 and TRAP+ cells were determined using
immunohistochemistry.
Results Apoe-/- mice showed significantly higher LDL serum
levels than WT controls. At day 21 after AIA induction, bone
erosion was significantly decreased in Apoe-/- mice (25%
reduction from 1.5±0.2 to 1.1±0.1). In line with that, the
number of osteoclasts within the knee joints was 36% lower
in Apoe-/- mice, as determined by image analysis of TRAP
staining. To study the role of Apoe and high LDL levels on
osteoclastogenesis in more detail, we differentiated WT and
Apoe-/- myeloid precursor cells (Hoxb8) into osteoclasts and
found similar mRNA levels of osteoclast markers. Whereas
LDL stimulation did not affect osteoclast formation, oxLDL
strongly impaired cell fusion keeping them in a mononuclear
state. mRNA levels of DC-STAMP were significantly down-
regulated in both WT and Apoe-/- osteoclasts (1.4 and 2.3 fold
decrease, respectively) as well as TRAP activity (49% and 58%
reduction in WT and Apoe-/- osteoclasts), underlining a major
role of oxLDL in inhibiting osteoclastogenesis.
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