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Anti-carbamylated protein antibodies in rheumatoid arthritis
patients are reactive to specific epitopes of the human fibrinogen

p-chain

Elisa Corsiero, Michele Bombardieri, Costantino Pitzalis

Centre for Experimental Medicine & Rheumatology, William Harvey Research Institute, Barts and The London School of Medicine & Dentistry,

Queen Mary University of London, London, UK

Correspondence to: Dr. Elisa Corsiero. Centre for Experimental Medicine & Rheumatology, William Harvey Research Institute, Barts and The

London School of Medicine & Dentistry, Queen Mary University of London, London, UK. Email: e.corsiero@qmul.ac.uk.

Comment on: Jones JD, Hamilton BJ, Rigby WF. Anti-carbamylated protein antibodies in rheumatoid arthritis patients are reactive to specific epitopes

of the human fibrinogen beta-chain. Arthritis Rheumatol 2017. [Epub ahead of print].

Received: 26 May 2017; Accepted: 06 June 2017; Published: 26 June 2017.

doi: 10.21037/jlpm.2017.06.12
View this article at: http://dx.doi.org/10.21037/jlpm.2017.06.12

In this issue of Arthritis & Rbeumatology, Jones et al. aim to
identify the presence of immunodominant epitope(s) within
human fibrinogen in regards to the anti-carbamylated
protein antibodies (ACarPA) reactivity in rheumatoid
arthritis (RA) patient sera.

RA is a chronic inflammatory autoimmune disease.
Beside synovial inflammation one of the hallmarks of
RA is the presence of autoantibodies. Rheumatoid factor
(RF), which is an autoantibody against the Fc portion
of immunoglobulins, was the first to be extensively
characterized and to be included in the 1987 American
College of Rheumatology (ACR) classification criteria
for RA (1-3). Many autoantibodies in RA are directed
against post-translational modification (PTM) such as
citrullination, carbamylation and acetylation. PTM can be
the result of enzymatic modification (e.g., citrullination of
arginine by peptidylarginine deiminase enzyme) (Figure 14)
or non-enzymatic addition (e.g., carbamylation of lysine to
homocitrulline through isocyanic acid) (Figure 1B) (4,5).

Autoantibodies directed against citrullinated antigens,
known as anti-citrullinated protein antibodies (ACPA), are
strongly associated with the risk of RA. Their presence can
be detected years before the disease clinical manifestation
and is a good diagnostic marker for RA (5,6). Nowadays, the
ACR EULAR 2010 classification criteria include both RF
and ACPA (6). However, ACPA are directed against a wide
range of citrullinated antigens such as fibrinogen, vimentin,
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a-enolase, filaggrin and histones, and are polyreactive
towards citrulline residues (7-9). Moreover, it is still not
clear which is the specific citrullinated antigen that triggers
autoimmunity and drives the disease iz vivo. Therefore, the
reactivity characterization of autoantibodies towards other
PTM has risen interest.

To date, ACarPA are the best studied autoantibodies
in RA after ACPA. These autoantibodies can be detected
in around 45% of early arthritis patients and they can be
found in both ACPA positive and ACPA negative patients
(5,10-12). They can be cross-reactive with ACPA which has
made difficult their immunoreactivity characterization (7).
However, it is now accepted that ACarPA and ACPA
represent two distinct classes of autoantibodies in RA (5,10).

As mentioned above, carbamylation is a non-enzymatic
PTM mediated by the binding of isocyanic acid to the —
NH, group of the side chain of the lysine which brings to
the formation of homocitrulline (Figure 1B) (5,13). Isocyanic
acid can form from thiocyanate via myeloperoxidase which
is well known to increase during inflammation (5,14). Like
ACPA, ACarPA can be detected before the clinical onset of
the disease and be a predictor of radiographic progression
(7,15,16). ACarPA were first characterised in 2011 using as
antigen the fetal calf serum (FCS) (5,15). Afterwards, human
carbamylated antigens were used including fibrinogen,
filaggrin, vimentin, enolase, and collagen (5).

As shown in the work of Jones er al. (7,17), ACarPA seem
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Figure 1 Post-translational modification (PTM) recognized by autoantibodies in rheumatoid arthritis. The types of protein modifications

recognized by autoantibodies in RA can be divided mainly in (A) enzymatic such as citrullination and (B) non-enzymatic such as

carbamylation. PADs, peptidylarginine deiminase; NATs, N-terminal acetyltransferases.

to be primarily directed against human fibrinogen. This
protein is formed by two copies of three distinctive chains
(a, B, and y) and it is a well characterised autoantigen in RA
recognized also by ACPA. In this article, the authors show
that some ACarPA can be specifically directed towards
homocitrullinated peptides in the B-chain of fibrinogen,
thus supporting the presence of immunodominant epitopes.
Using serum from RA patients ACPA and RF negative, the
authors have shown that ACarPA positive sera react towards
different specific peptides containing homocitrullines in the
fibrinogen P-chain and not towards the fibrinogen a and y
chain. Interestingly, selected sera were not polyreactive with
homocitrullines between peptides confirming the presence
in some patients of dominant epitopes within the p-chain of
fibrinogen. Using competition ELISA assays, the authors
found that selected carbamylated peptides within fibrinogen
were able to compete with carbamylated FCS in the
binding to ACarPA. In particular, the fibrinogen peptides
K;;AAATQKKVERy, and A,,;KAAATQKKVERKAP,,
with a single carbamylated lysine at position 83 mediated
over 30% inhibition (7). Interestingly, they observed no
inhibition in the absence of homocitrulline at position
83 only in a subset of RA patients (35%), thus suggesting
the presence of a dominant epitope at this position (7). In
addition to the carbamylated lysine 83, homocitrulline at
position 367 and 374 were also identified by the authors as
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dominant epitopes but only in serum samples reacting with
carbamylated lysine at position 83 (7).

All together, these results could have significant utility
since a better characterization of the autoantibody reactivity
in RA might be useful to identify different groups of RA
patients which share the same autoantibody profile, thus
clinical disease course and maybe disease outcome. In
particular, it could address better the role of ACarPA in
the pathogenesis of RA as well as be used as an additional
diagnostic marker.

As stated by the authors (7), it is still unclear whether:
(I) ACarPA are a subset of cross-reactive ACPA in the
pre-clinical phase of the disease; (II) the cross-reactivity
with ACPA might be associated with a better or worst
radiographic outcome; (III) ACarPA change with
the disease activity; and (IV) there is a real specificity
towards fibrinogen or ACarPA can react with some other
antigens. Clearly, more studies on anti-carbamylated
autoantibodies need to be performed in order to have a
better understanding of the ACarPA immunoreactivity and
also function i.e., it is still not known whether ACarPA play
a pathogenic role in RA.

In conclusion, the authors of this issue of Arthritis &
Rheumatology have shown that ACarPA can react towards
specific carbamylated B-chain fibrinogen peptides, thus
supporting a certain level of ACarPA specificity in RA that
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will be important to validate with further experiments.
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