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Background The anticitrullinated protein/peptide antibody
(ACPA) response in rheumatoid arthritis (RA) might be driven
by key autoantigens citrullinated in the target organ. We have
recently by using high definition mass spectrometry defined
fibrinogen sequences which are citrullinated in RA synovial
tissue.!

Objective To use a newly developed multiplexing assay to
investigate the humoral immune response against such in vivo
citrullinated fibrinogen epitopes.

Methods The Phadia ImmunoCAP ISAC chip was used to
bind four synthetic fibrinogen peptides containing citrulline
as shown in vivo corresponding to the o chain positions 573
and 591, the B chain positions 72 and 74, as well as their argin-
ine-containing control peptides. 848 RA patients and 150 con-
trols from the Epidemiological Investigations in Rheumatoid
Arthritis cohort were investigated. Peptide-specific ELISA
tests were developed for validation of the microarray in a
smaller group of RA sera (n=123) and controls (n=20).
Results Using the 98th percentile among the controls, 13.3%
(113/848) of the RA patients had antibodies against the citrul-
linated 573 peptide. There was a substantial reactivity also to
the arginine control peptide both in RA patients and controls,
not generally observed for other arginine-containing control
peptides. After subtraction of the arginine response, the net
immune response discriminated better between patients and
controls, and using the 98th percentile for the net citrulline
response among HC, 35.5% (301/848) of the RA patients were
autoantibody positive. The area under the receiver operator
characteristics (ROC) curve was 0.610 for uncorrected values,
but after subtraction of the readout for arginine controls the
AUC increased to 0.800. The microarray showed good corre-
lation to autoantibody levels measured with ELISA (r=0.83).
The four peptides showed considerably divergent responses
in ROC curve analyses both before and after correction for
arginine control peptides, and the remaining three citrulli-
nated peptides are currently validated.

Conclusion This study proves a substantial autoantibody
reactivity against fibrinogen epitopes citrullinated in vivo in
RA synovial tissue. Autoantibody multiplexing can be used
for the screening humoral reactivities against large numbers
of potential autoantigenic epitopes, for example, those found
citrullinated in vivo. This technique also allows easy correc-
tion for autoantibody reactivity against the arginine-contain-
ing peptide backbone normally not performed with ACPA
ELISA tests. Concerning the fibrinogen 573 peptide, such cor-
rection increased the diagnostic performance of autoantibody
measurement considerably.
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