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Disclosed is an in vitro method for determining the type of an
inflammatory-rheumatic disease, wherein the presence or
absence of the protein Hdj2 in synovial fluid is determined at
an early stage of the disease.
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Figure 1:

Table 1. Hdj2 in synovial fluid from patients later diagnosed with RA

Patient Sex' Age | Main diagnosis at Hdj2* ACR criteria RF | Anti- Period until
{years}) aspiration fulfilled (at in | CGPin | diagnosis RA
aspiration) SF | sF* | (with 24 ACR
criteria
fulfilled)
3 f 3% ireactive arthrilis [after( + 3 ng n.d 11 months
i streptococeal infection)
2 f i BB reactivaled gonarthrosis, | + 2 o o 3 years
: unclear dlinical picture 1
3 f 81 SLE L 2 no 1 33 months_ - -
4 { 24 unclear oligoarthritis Lo 0 no o 2 years
5 m 59 suspected seronegative |+ 3 no nd 1 year
RA :
5 m 52 | unclear oligoarthritis s 3 no n.d. 18 months

= female, m = mals

2+ = present

¥ Rheumatoid factor detected in synovial fluid

* Antibodies against citrutlinated peptides (CCP) detected in synovial fluid. n. d. = not determined.

It is noticeable that, in all cases here, the patients are seronegative. Those tested also had no anti-CCP antibodies in SF.
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Figure 2:

Table 2. Patients whose synovial fluid was tested for Hdj2 at time of first diagnosis

| Patient Bex Aga Disegnosis Hdiz | ACRctiterfa | RFinSF | Ant-GCP in AF
, ‘ fulfilied (RA)

i m 58 __BA + & "o, ne

5 m g RA i 5 Yes yEs

Q f 78 RA + A ne no

10 m 51 R4 + 5 Yoy yas
....... A £ 3% BA % 5 a2 N

iz i 24 ligoarthritis of bom knees 1 no na

b DO reactive arthriifs
i3 P 34 conarthiitis . NI KA NIA
14 m : 413 suspaeled reactive - NitA KA, NA
arttwitis, Chinmydia-
assuciated
1% i 22 reactive arthiitis with - ] 0o o
gonarthrigs o lett knes
ioint ) )

7777777 b 22 reactive andbielis - LN IEA 03

17 m A6 reastive arthritis : i i S

18 m e reastive arhritis - i} T o

13 f 30 reactive grihritis S MiA NIA no
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Figure 3:

Table 3, Patients whose synovial fluid was tested for Hdj2 in the first two years after appearance of symptoms

Patient Sex Age Diagnosis Hdj2 AGR criteria RFinSF | Anti-CCP
,,,,,,, fulfilied (RA) _ n SF'
24 b 685 RA 4 [ ne yes
n i &1 RA + 4 i ves
22 : 48 RA + 5 yes yes
' 1 55 RA + 5 ves yes
f o RA ks ¢ Ves yes
P A % 5 s a0
2% Mo 60 1RA * 8 ] yes
7 m 15 e T e 1 no no
_____ 8 £ 8 reactive anhritiz - WA NI ng
T2y haad 23 suspected Borrelia-associated - & 1o no
gonarthritis right. DD: Yersinia
reactive arthritis or reactive
joint effusion in meniscal
R lesionorchondropatny | R
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METHOD FOR DETERMINING THE TYPE
OF AN INFLAMMATORY-RHEUMATIC
DISEASE IN SYNOVIAL FLUID

[0001]  Arthritis is an inflammation of the joints which can
be recognized by the following symptoms: pain, swelling,
warmth, restricted movement, joint effusion, joint emphy-
sema, sometimes redness. In chronic progressions of the dis-
ease, erosions which can change and destroy the joint can also
occur. In the progression of the disease, misalignment,
muscle shortening, and stiffening can occur, often affecting
especially the small joints of the feet and hands.

[0002] There are very many different forms of arthritis,
which can be categorized according to different criteria. For
the prognosis and therapy of an arthritic disease, it is essential
that the type of arthritis and the cause of this arthritis can be
diagnosed as easily, early, and reliably as possible so that the
most effective therapy can be selected as early as possible.
About half of patients with undifferentiated arthritis develop
a substantial restriction in function of the affected joints
within the next 5 years, while the others show a mild progres-
sion, in part even without therapy. A prognosis of the likely
further progression of the disease is therefore desirable.
[0003] Within the present invention, it was discovered that
a certain protein having the designation Hdj2, which nor-
mally occurs only intracellularly, appears frequently, at an
early stage, and in a considerable quantity in the synovial
fluids of patients with rheumatoid arthritis (hereinafter RA),
whereby a differentiation of patients with rheumatoid arthri-
tis and other patients who have some other inflammatory
rheumatic condition is made possible.

[0004] Hdj2, a normally intracellular J-protein, occurs sig-
nificantly more frequently as an extracellular molecule in
synovial fluids of patients with rheumatoid arthritis (RA) than
in synovial fluids of patients with other arthritides (non-RA
patients). Hdj2 in synovial fluid shows significant correla-
tions with the appearance of two autoantibodies associated
with RA (rheumatoid factor, anti-CCP). In RA patients, the
Hd;j2 quantity correlates positively with the degree of inflam-
mation, measured as the number of infiltrating leukocytes.
Hd;j2 is strongly overexpressed in the synovial lining cells of
patients with RA, but not in synovial tissue from patients with
osteoarthritis.

[0005] The J-protein Hdj2 (DNAJAL, Hsj2, Hsdj, dj-2) is
one of about 40 known human J-proteins. J-proteins have a
highly conserved J-domain which is highly homologous to
Dnal of E. coli (they are therefore also called Dnal-like
proteins). J-proteins are considered to be co-chaperones of
members of the HSP70 family, with which they interact via
the J-domain and function as a chaperone machine. The
already known messenger RNA is reproduced as a DNA
sequence in the sequence protocol as SEQ ID NO: 1.

[0006] The nucleic acid encodes the Hdj2 protein. The
already known amino acid sequence is reproduced in the
sequence protocol as SEQ ID NO:2.

[0007] Within the present invention, it was determined that,
surprisingly, Hdj2 is useful as an early marker for the diag-
nosis of rheumatoid arthritis because, specifically in the early
stages of the disease, an increased content of Hdj2 is detected
in the synovial fluid of such patients who go on to develop
rheumatoid arthritis. This is surprising in that previous inves-
tigations showed that Hdj2 is also detected in the synovial
fluid of patients who develop various rheumatic diseases. In
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the present case, an important aspect of the present invention
is that Hdj2 appears in synovial fluid at early disease stages in
those patients who go on to develop rheumatoid arthritis. In
patients who develop other forms of an inflammatory rheu-
matic disease, this marker, in contrast, appears only to a very
small extent in synovial fluid, if at all.

[0008] Inflammatory rheumatic diseases often begin with
painful swellings of the joints. In RA, so-called morning
stiffness, with a duration of more than 1 hour, is a further early
characteristic. Inflammatory polyarthritis, in which more
than 3 joint regions are affected, including hand and finger
joints, and which is symmetrical, could be early RA. The
clinical signs of early RA must persist for at least 6 weeks in
order to be able to make a diagnosis. Autoantibodies, such as
rheumatoid factor and anti-CCP antibody, can be detectable
in blood. These autoantibodies partly precede the symptoms,
but canalso appear later. In contrast, erosions and rheumatoid
nodules generally develop with further progression of the
disease. The extent of the swellings, the morning stiffness,
and the pain can strongly fluctuate during the progression of
the disease. Undifferentiated arthritis is still unexplained and
not classified. Once a diagnosis has been made, the first 2-3
years can still be referred to as early (theumatoid) arthritis.
Patients with undifferentiated arthritis often exhibit only 2-3
of the ACR criteria, and the clinical signs of arthritis often
persist for only 4 weeks. Thus, it is not possible to classify the
patients as RA by means of the ACR criteria.

[0009] An early stage of the disease is herein understood to
mean the interval which begins with the onset of rheumatic
conditions and extends over a period of up to three years,
preferably up to two years, more preferably up to one year,
and particularly preferably up to six months. The onset of an
inflammatory rheumatic condition is understood to mean the
appearance of the first symptoms. The first symptoms include
morning stiffness of a duration of more than one hour and the
appearance of swelling of the joints. In the progression of an
inflammatory rheumatic disease, arthritis appears in two or
more joint regions, more particularly arthritis of hand or
finger joints. Rheumatoid nodules generally appear much
later.

[0010] A further symptom for the beginning of an inflam-
matory rheumatic disease can be when swelling in more than
two joints persists over a period of more than six weeks. The
exact date of the appearance of an inflammatory rheumatic
condition is very difficult to determine precisely. The first
symptoms are noticed subjectively by the patients, and can
only rarely be dated precisely. In these cases, the first diag-
nosis of an inflammatory rheumatic disease is therefore
defined as the date at which the early phase of the disease
begins.

[0011] Hd;2 is useful as an early marker for RA, since it was
detectable in synovial tissue (one patient, see example 1) and
in synovial fluid (several patients, see table 1) prior to making
this diagnosis. It is useful as a marker for a differential diag-
nosis of RA, since it was present in persons with doubtful
diagnoses who later did indeed or instead receive the diagno-
sis RA (table 1). Hdj2 was at the time point of diagnosis found
in the synovial fluid of patients with RA, who, by fulfilling
=4 of the 7 ACR criteria, were confidently classified as RA
(table 2). Furthermore, Hdj2 was at the time of diagnosis not
found in the synovial fluid of patients who were not classified
as RA (table 2). In synovial liquids of patients with early
arthritis (not more than 2 years after first diagnosis), there was
a similar observation, i.e., Hdj2 was present in patients with
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RA, but not in patients with another diagnosis (corresponding
data are summarized in table 3).

[0012] Rheumatoid arthritis is not only a disease of two or
more joints, but a disease affecting the whole body. Rheuma-
toid arthritis is the most common form of joint inflammation,
which, untreated, leads to destruction of the joints, to prema-
ture incapacity for work, and—since it is a systemic disease
and inner organs are also affected, e.g., by endothelial dys-
function—to increased morbidity.

[0013] In rheumatoid arthritis, there is a derailment of the
normal inflammation processes in the joints. The actual trig-
ger of this disease has still not been identified to date, but
rheumatoid arthritis is included among the autoimmune dis-
eases. The pathogenesis is still not understood. It is believed
that both genetic and environmental factors play a role; thus,
it could be a multifactorial disease. Since relatives of a patient
generally carry a higher risk of also contracting rheumatoid
arthritis, it is believed that there could be genetic causes.
However, to date, only a few genes or alleles are known which
are associated with rheumatoid arthritis and affect a larger
group of patients.

[0014] According to the current state of knowledge, the
genetic association most important for rheumatoid arthritis
involves the very polymorphous HLA complex. Persons who
carry one or two HLA-DRB1 alleles which have an amino
acid motif known as a “shared epitope” have a higher risk of
contracting the disease than persons without this motif;, how-
ever, there are also many healthy individuals with the “shared
epitope” (SE). This motif consists of 5 amino acids and can
be, in one-letter code, QKRAA, QRRAA, or RRRAA. In the
Caucasian population of Furope and North America,
QKRAA is the most common SE.

[0015] HLA-DRBI1 genes encode HLA-DR molecules
which play an important role as MHC class Il molecules in the
immune response. These molecules present, on the surfaces
of antigen-presenting cells, peptides which can originate
from antigens (e.g., in the case of an infection) or also from
autoantigens (e.g., in the case of an autoimmune disease).
Subsequently, T lymphocytes can be activated, which in turn
help B lymphocytes to synthesize antibodies against the anti-
gens or autoantigens. The appearance of autoantibodies
which react with autoantigens represents a characteristic of
an autoimmune response. RA can also be considered as an
autoimmune disease because of the genetic association with
HLA-DRBI alleles and because of the appearance of autoan-
tibodies (rheumatoid factor, which recognizes human IgG,
and, recently, a further class of autoantibodies which are
directed against citrullinated proteins and can be summarized
here as anti-CCP).

[0016] Interestingly, then, the “shared epitope” was found
not only on HLA-DR molecules; the sequence QKRAA also
occurs in many bacteria. A prototype for it is E. coli (gut
bacteria) and its Dnal protein. This carries a J-domain in
which the motif QKRAA of the SE is located. Furthermore, it
was shown that the SE in DnaJ is important for the interaction
with the partner molecule of Dnal, DnaK (E. coli). DnaK is a
heat shock protein (HSP) of the HSP70 family. There are
HSP70 proteins in all organisms and, likewise, the J-proteins
interacting with them (named after the J-domain of Dnal).
The HSP70 proteins and J-proteins together form a chaperone
machine. They are thus involved in the correct folding of
other proteins, such as, for example, becomes necessary after
heat shock of a cell so that the cell can survive.

Feb. 24, 2011

[0017] In humans, there are about 12 genes for HSP70
proteins and >40 genes for J-proteins. For many, only the
nucleic acid sequence is known. The accordingly variedly
assembled HSP70/J-protein chaperone machines contribute
intracellularly to many functions of cells, not only in stress
situations, but also in, for example, transport or protein syn-
thesis. They are also involved in antigen presentation. The
motif of the “shared epitope” is not found in the better known
human J-proteins.

[0018] In the synovial tissue of patients with RA, at least
one HSP70 molecule (Hsc70) and one J-protein (Hd;2) are
very strongly overexpressed. It is known that both cooperate
with one another and that Hsc70 is crucially involved in
allele-specific antigen presentation in DRB1%*0401-positive
persons.

[0019] Without wishing to be tied to any one particular
theory, it is believed within the present invention that an
allele-specific antigen presentation is at the beginning of the
disease. The molecules involved, including also possibly
Hdj2, can thus be used as a marker for the development and
appearance of rheumatoid arthritis. This marker can be used
for a subgrouping of patients as a marker for differential
diagnoses, monitoring disease progression, prognoses, and
also for checking the effectiveness of the therapy. It was
determined that, surprisingly the protein Hdj2, a protein nor-
mally occurring intracellularly, appears extracellularly in
synovial fluid and makes possible a direct correlation to the
classification of the inflammatory rheumatic disease. It is
particularly surprising that this appearance takes place at a
relatively early stage, making an early diagnosis possible.
[0020] At the beginning of arthritis, the joints often swell,
and these joints are then aspirated as a therapeutic measure.
The synovial fluid withdrawn is analyzed in order to obtain
clues for the local condition and in order to receive informa-
tion about the disease present. Physical and chemical prop-
erties, inflammation markers (C-reactive protein; the occur-
rence of leukocytes), and also possibly the occurrence of
crystals (gout) or antibodies (e.g., rheumatoid factor) are
investigated. Aspiration is carried out in very many inflam-
matory, but also noninflammatory, diseases.

[0021] At the beginning of arthritis, it is often not recog-
nizable what type of arthritis it is (undifferentiated arthritis).
There are many different forms, of which RA is only one. A
good prognosis of future disease progression is desirable in
order to be able to prevent serious consequences.

[0022] Currently, the so-called ACR criteria are used for
diagnosing RA, wherein at least 4 of 7 possible criteria must
be fulfilled in order to classify the disease as RA. However,
this is often still not possible at the beginning of the disease.
It is even more difficult to make an early prognosis about the
further progression of RA, this being of great importance for
the choice of therapy. Among the 7 ACR criteria, there is only
one laboratory parameter (rheumatoid factor: anti-IgG).
Lately there has been a second antibody (anti-CCP, anti-
citrullinated-fibrinogen and other citrullinated proteins or
peptides) which is also gaining increasing importance for
diagnosing RA. Both autoantibodies overlap substantially;
however, there are also RA patients who develop only one of
the two or neither. Both autoantibodies also occur to a certain
extent in other patients and healthy individuals. Although
more particularly anti-CCP-antibodies are quite specific and
appear relatively early, they are to be seen as a reaction to
previously occurring changes in the individual. It is therefore
desirable to find further parameters or markers which directly
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accompany these early changes and make possible a very
early and reliable diagnosis and prognosis.

[0023] Like many other rheumatic diseases, RA isa disease
which appears in many different forms. Currently, these are
mainly divided into a seropositive and a seronegative form,
owing to the presence or absence of rheumatoid factor. An
anti-CCP-positive and an anti-CCP-negative form are also
starting to be defined. Further classifications become poten-
tially possible when further markers can be used and combi-
nations of multiple markers also become possible. Genetic
markers are currently not used at all.

[0024] Formonitoring disease progression and for estimat-
ing individual risk, it is also desirable to have new markers,
more particularly also those which can be found very early,
i.e., preferably prior to the appearance of antibodies.

[0025] Since aspirates are solely withdrawn for clinical
reasons, the synovial fluid can be considered as a “waste
product” which can be used advantageously in diagnostic
methods.

[0026] The present invention accordingly provides an in
vitro method for classifying and prognosing a rheumatically
inflammatory disease, wherein the presence or absence of the
protein Hdj2 in synovial fluid is determined.

[0027] With the method, rheumatoid arthritis can be distin-
guished at an early stage from other rheumatic diseases, such
as: infectious or septic arthritis, arthritis in rheumatic verte-
bral column diseases; arthritis in inflammatory gut diseases,
Juvenile chronic arthritis, arthritis in inflammatory connec-
tive tissue diseases; allergic arthritis; arthritis caused by meta-
bolic diseases, gout, arthritis in endocrine disorders, such as
hyperthyroidism, hypothyroidism, hyperparathyroidism,
hypoparathyroidism, diabetes mellitus, Cushing’s syndrome,
acromegaly, pheochromocytoma; arthritis in granulomatous
diseases; arthritis in joint bleeding as a result of disorders of
blood coagulation, arthritis in diseases of the hematopoletic
system, neoplastic arthritis, paraneoplastic arthritis, osteoar-
thritis, arthritis after injuries; arthritis in diseases of articular
cartilage, arthritis in neuropathies, arthritis in skin diseases,
more particularly psoriasis arthropathy.

[0028] Furthermore, mild progressive forms of inflamma-
tory polyarthritis can be distinguished from rheumatoid
arthritis.

[0029] The methods according to the invention are, in a
preferred embodiment, immunological methods. Here, the
protein Hdj2 in synovial fluid which was obtained from
patients who show an early form of a rheumatic disease is
investigated immunologically.

[0030] The detection of the protein Hdj2 in synovial fluid is
preferably carried out with an antibody, for which, in prin-
ciple, polyclonal and monoclonal antibodies can be used.
Since the amino acid sequence is known (SEQ ID NO:2), it is
readily possible to raise antibodies against it For example,
rabbits, mice, or rats can be immunized with the human
protein Hdj2, if appropriate with the addition of adjuvants.
Antiserum of these animals can, preferably in purified form,
beused for detecting Hdj2. The spleen cells of the immunized
animals can alternatively be fused with tumor cells and the
immortalized, monoclonal-antibody-producing cell lines iso-
lated and propagated. After characterizing the epitopes to
which the particular monoclonal antibodies can bind, those
monoclonal antibodies which deliver the best results in the
immunological tests are selected. Alternatively, commer-
cially available monoclonal and polyclonal antibodies can
also be used for this purpose.
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[0031] The immunological characterization of synovial
fluid can proceed such that the proteins of the synovial fluid
are separated on an electrophoretic gel (SDS-PAGE) and the
proteins are then transferred to a suitable membrane (nitro-
cellulose or nylon). These membranes are then reacted with
the antibodies directed against Hdj2, and the bound antibod-
ies are detected with anti-antibodies, wherein the anti-anti-
bodies are generally directed against the Fc region of the
anti-Hdj2-specific antibody. The anti-antibodies are usually
connected to a color-generating or light-generating enzyme
which catalyzes a color-producing reaction or blackens a
film.

[0032] Alternatively, immunological detection can be car-
ried out for this purpose with ELISA tests. Here, for example,
suitable antibodies, preferably monoclonal antibodies, can be
attached to the wall of microtiter plates. Subsequently, syn-
ovial fluid is added and washed. If the protein Hdj2 is present,
it then binds to the ELISA plates. The detection of the protein
Hdj2 is then effected with antibodies which are directed
against certain epitopes of Hdj2 and which are connected to a
color-producing component.

[0033] A further embodiment of the present invention
relates to test kits with which it is possible to carry out a
method according to the invention. Such test kits comprise, as
a constituent, an immunological reagent which makes pos-
sible the specific detection of the protein Hdj2 in synovial
fluid. In a preferred embodiment, the immunological reagents
here are monoclonal antibodies which bind specifically and
with sufficient sensitivity to suitable epitopes of the protein
Hdj2.

[0034] The test kits further include customary auxiliaries
and consumables which are required for carrying out a
method according to the invention. These can be precoated
microtiter plates or membranes and also the reagents required
for carrying out the test method.

[0035] In a particularly preferred embodiment of the
present invention, antibodies directed against the protein
Hdj2 are used for differential diagnosis of an inflammatory
rheumatic disease at an early phase of the disease.

[0036] The term “antibody” or “monoclonal antibody”, as
used in the present application, is to be understood as also
meaning the corresponding binding regions of an antibody. In
antibody technology, it has proved to be advantageous to also
use monospecific antibody fragments which bind to the
desired epitopes, instead of complete antibodies. The term
“antibody” can, in the present application, be replaced by Fab
fragments, Fv fragments, single-chain antibody fragments
(scFv), disulfide-stabilized Fv fragments, V,; and camel anti-
bodies; multivalent antibody fragments, bifunctional anti-
bodies, and bispecific antibodies.

[0037] Samples of SF were separated by means of SDS-
PAGE and stained in an immunoblot with specific antibodies.
According to the invention, antibodies against Hdj2 (KA2AS.
6) were used. With this immunoblot, bands of the expected
molecular weight often appeared.

[0038] Further immunohistochemical analyses were also
made of synovial tissues (frozen sections), from RA patients
and also from control persons with different forms of osteoar-
thritis (OA), including carpal tunnel syndrome. Use was
made of anti-Hdj2 and antibodies with which it was possible
with their help to characterize the Hdj2-expressing cells.
[0039] The specificity of the antibody was investigated. It
was observed that the antibody stains only cells which also
contain transcripts of Hdj2 (mRNA of the gene DNAJA1). It
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was observed that transcripts of Hdj2 are to be found in
synovial tissue from RA patients.

[0040] The exact diagnoses and all other documents con-
cerning the patients were looked at together. First, the patients
were divided into two classes, namely those certain to have
RA (diagnosis given, >4 ACR criteria were detectably
present) and those certain to have another diagnosis (e.g.,
reactive arthritis, psoriasis arthritis, etc.). Of a total of 130
patients, 50 had RA, and 80 did not have RA.

[0041] Surprisingly, Hdj2 was found in many aspirates.
[0042] Subsequently, the diagnoses were checked and fur-
ther SFs investigated. In the course of the investigation, a
significant correlation between the appearance of Hdj2 in SF
and the diagnosis RA (p=0.021) emerged. It was also possible
to show that Hdj2 was overexpressed immunohistochemi-
cally only in sections of synovial tissues from patients with
RA, but not in OA.

[0043] In the SFs, it was possible to semiquantitatively
classify the amount of Hdj2 (0, 1, 2, 3, 4). With this classifi-
cation and the occurrence as such, an attempt was made to
find relationships with other parameters. There was, in RA
patients, a positive correlation with the degree of inflamma-
tion, determined according to the number of leukocytes infil-
trating the joint. In many SFs, rheumatoid factor had already
previously been determined in routine laboratories. Anti-
CCP antibodies were now additionally determined in all SFs.
With both autoantibodies, correlations with the diagnosis RA
emerged (in each case, with p<0.001). Correlations were also
found between the presence of Hdj2 and both autoantibodies
(rheumatoid factor: p=0.038, and anti-CCP: p=0.016). How-
ever, there was no complete overlap. Therefore, Hdj2 in SF
appears useful as an additional marker, e.g., for forming sub-
groups.

[0044] The question of whether extracellular Hdj2 in RA
patients is also to be found in blood also appeared important.
Therefore, 14 plasma samples from RA patients were tested,
who at the same time point had relatively large amounts of
Hd;j2 in SF. In these immunoblots, it was not possible to detect
Hdj2 in the plasma samples.

[0045] Hdj2 in synovial fluid is an early marker of RA. The
result of a tissue which originated from a patient with carpal
tunnel syndrome and which served as a control for absence of
RA was initially incomprehensible. However, the patient file
revealed that this patient developed RA more than a year later.
There are indications that patients with carpal tunnel syn-
drome relatively often develop RA. The overexpression of
Hd;j2 is thus an early sign of early—and still undiagnosed—
RA.

[0046] Consequently, SF from patients with an unclear
diagnosis was also analyzed. In multiple cases in which Hd;2
was already detectable in SF, RA was identified before it was
possible to make a diagnosis of RA according to the relevant
criteria. Hdj2 is therefore useful as a marker for early recog-
nition of RA and also as a marker for a differential diagnosis.
[0047] The examples which follow illustrate the invention.

EXAMPLE 1

[0048] A 53-year-old patient complains of polyarthralgia
of the vertebral column and aches in the region of the hand
joints. Sheis investigated internally, neurologically, and rheu-
matologically. No indication of an inflammatory joint condi-
tion is to be found according to current clinical and also
serological tests (not even rheumatoid factor). It is explicitly
mentioned that, although the patient is HLA-B27 positive,
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she does not have Bekhterev’s disease. The patient is clearly
physically stressed by having to care for a severely disabled
daughter. Orthopedically, she receives the diagnosis of mild
secondary carpal tunnel syndrome, emanating from the ver-
tebral column.

[0049] The carpal tunnel syndrome is operated on 7 months
later. The synovial tissue removed is investigated in frozen
sections with regard to the expression of Hdj2 (and Hsc70). It
emerges that both molecules can be detected in this patient at
highly elevated levels, which was previously the case only in
patients with established RA, while control persons with
various other diagnoses (OA) were negative.

[0050] One year later, the patient presents to another rheu-
matologist, with suspected chronic polyarthritis. This diag-
nosis was made for the first time 2 months earlier during a stay
in a health resort. It was established that there is morning
stiffness of 3 hours, affliction of the finger joints, symmetri-
cally, and also positive X-ray signs. The diagnosis was now
seronegative, ANA-positive, rheumatoid arthritis (with ACR
criteria fulfilled).

[0051] This example shows the possibility of early recog-
nition of RA in a patient with symptoms of an inflammatory
rheumatic disease

EXAMPLE 2

[0052] Synovial fluid was withdrawn from a total of six
patients in which the diagnosis of rheumatoid arthritis was
clearly confirmed only after appearance of symptoms of a
rheumatic disease.

[0053] The synovial fluid was separated with the help of
SDS-PAGE electrophoresis, and the protein bands were blot-
ted onto nitrocellulose. After blocking nonspecific bindings
sites, the nitrocellulose was reacted overnight at 4° C. in a
buffer with a primary antibody against Hdj2.

[0054] Subsequently, the nitrocellulose was washed three
times, and the anti-Hd;2 antibody was detected with the help
of an anti-mouse antibody which was raised in goat. Subse-
quently, the film was developed, and binding was detected
semiquantitatively. The results are put together in FIG. 1,
which contains table 1.

EXAMPLE 3

[0055] Inorder to document the time course of the appear-
ance of Hdj2 in synovial fluid, Hdj2 was determined in the
synovial fluid of patients who had symptoms for only a few
weeks to months, were aspirated for the first time, and
received shortly after a reliable diagnosis for the first time.
Here, Hdj2 was detected in patients who already fulfilled
ACR criteria at this early time. In patients with other distinct
diagnoses, Hdj2 was not detected (Patients with undifferen-
tiated arthritis or an unclear diagnosis at this time were not
included in this investigation). The measurements were car-
ried out at a later stage of the disease, within a period of
between about 0.5 and 1 year after appearance of the first
symptoms (or the first diagnosis). The data obtained are listed
in FIG. 2, which shows table 2.

EXAMPLE 4

[0056] The presence of the Hdj2 protein in synovial fluid
was also measured at later times after the appearance of the
initial symptoms. In FIG. 3, table 3 shows the data from
patients in whom the measurement of Hd;2 in synovial fluid
was determined in the first two years after appearance of
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symptoms. Determination o Hdj2 values was thus carried out that all patients who received the diagnosis rheumatoid arthri-
within a period of up to 2 years after appearance of the first tis (RA) also had Hdj2 protein in synovial fluid. Patients who
symptoms (or the first diagnosis). Table 3 provides evidence suffered from rheumatoid diseases showed no Hd;2 protein.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 2

<210> SEQ ID NO 1

<211> LENGTH: 1538

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 1

ggactteegy cgggtgacge gecegggtte ggetacaaaa gaggacgget geggegeged 60

gggeggaact ttecagaacy cteggtgaga ggeggaggag cggtaactac cceggetgey 120

cacagctegg cgctecttec cgcteoctea cacaccggece tcageccgca coggcagtag 180
aagatggtga aagaaacaac ttactacgat gttttggggg tcaaacccaa tgctactcag 240
gaagaattga aaaaggctta taggaaactyg getttgaagt accatcctga taagaaccca 300
aatgaaggag agaagtttaa acagatttcot caagettacyg aagttctete tgatgcaaag 360

aaaagggaat tatatgacaa aggaggagaa caggcaatta aagagggtgg agcaggtgygc 420
ggttttggct cccccatgga catctttgat atgttttttg gaggaggagg aaggatgcag 480
agagaaagga gaggtaaaaa tgttgtacat cagctctcag taaccctaga agacttatat 540
aatggtgcaa caagaaaact ggctctgcaa aagaatgtga tttgtgacaa atgtgaaggt 600
agaggaggta agaaaggagce agtagagtge tgtcccaatt gecgaggtac tggaatgcaa 660
ataagaattc atcagatagg acctggaatg gttcagcaaa ttcagtctgt gtgcatggag 720

tgccagggec atggggageg gatcagtcct aaagatagat gtaaaagctg caacggaagg 780

aagatagttc gagagaagaa aattttagaa gttcatattg acaaaggcat gaaagatggce 840
cagaagataa cattccatygg tgaaggagac caagaaccag gactggagec aggegatatt 900
atcattgtygt tagatcagaa ggaccatget gtttttacte gacgaggaga agacctttte 960

atgtgtatgg acatacagct cgttgaagca ctgtgtggct tccagaagec aatatctact 1020
cttgacaacc gaaccatcgt catcacctct catccaggtc agattgtcaa gcatggagat 1080
atcaagtgtg tactaaatga aggcatgcca atttatcgta gaccatatga aaagggtcgc 1140
ctaatcatcg aatttaaggt aaactttcct gagaatggcet ttctetcetec tgataaactg 1200
tetttygetgy aaaaactect accegagagyg aaggaagtgg aagagactga tgagatggac 1260
caagtagaac tggtggactt tgatccaaat caggaaagac ggcgccacta caatggagaa 1320
gcatatgagg atgatgaaca tcatcccaga ggtggtgttc agtgtcagac ctcttaatgg 1380
gccagtgaat aacactcact gctggcattt aatgtgcagt agtgaatgag tgaaggactg 1440
taatcataat atgctcacta cttgctettg tttttgtttt aataaactat agtagtgttt 1500

taaaaagtta aatgaagaat aaacgcaaat ataaaagc 1538

<210> SEQ ID NO 2

<211> LENGTH: 397

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 2
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-continued

Met Val Lys Glu Thr Thr Tyr Tyr Asp Val Leu Gly Val Lys Pro Asn
Ala Thr Gln Glu Glu Leu Lys Lys Ala Tyr Arg Lys Leu Ala Leu Lys
20 25 30

Tyr His Pro Asp Lys Asn Pro Asn Glu Gly Glu Lys Phe Lys Gln Ile
35 40 45

Ser Gln Ala Tyr Glu Val Leu Ser Asp Ala Lys Lys Arg Glu Leu Tyr
50 55 60

Asp Lys Gly Gly Glu Gln Ala Ile Lys Glu Gly Gly Ala CGly Gly Gly
Phe Gly Ser Pro Met Asp Ile Phe Asp Met Phe Phe Gly CGly Gly Gly
85 90 95

Arg Met Gln Arg Glu Arg Arg Gly Lys Asn Val Val His Gln Leu Ser
100 105 110

Val Thr Leu Glu Asp Leu Tyr Asn Gly Ala Thr Arg Lys Leu Ala Leu
115 120 125

Gln Lys Asn Val Ile Cys Asp Lys Cys Glu Gly Arg Gly Gly Lys Lys
130 135 140

Gly Ala Val Glu Cys Cys Pro Asn Cys Arg Gly Thr Gly Met Gln Ile
145 150 155 160

Arg Ile His Gln Ile Gly Pro Gly Met Val Gln Gln Ile Gln Ser Val
165 170 175

Cys Met Glu Cys Gln Gly His Gly Glu Arg Ile Ser Pro Lys Asp Arg
180 185 190

Cys Lys Ser Cys Asn Gly Arg Lys Ile Val Arg Glu Lys Lys Ile Leu
195 200 205

Glu Val His Ile Asp Lys Gly Met Lys Asp Gly Gln Lys Ile Thr Phe
210 215 220

His Gly Glu Gly Asp Gln Glu Pro Gly Leu Glu Pro Gly Asp Ile Ile
225 230 235 240

Ile Val Leu Asp Gln Lys Asp His Ala Val Phe Thr Arg Arg Gly Glu
245 250 255

Asp Leu Phe Met Cys Met Asp Ile Gln Leu Val Glu Ala Leu Cys Gly
260 265 270

Phe Gln Lys Pro Ile Ser Thr Leu Asp Asn Arg Thr Ile Val Ile Thr
275 280 285

Ser His Pro Gly Gln Ile Val Lys His Gly Asp Ile Lys Cys Val Leu
280 295 300

Asn Glu Gly Met Pro Ile Tyr Arg Arg Pro Tyr Glu Lys Gly Arg Leu
305 310 315 320

Ile Ile Glu Phe Lys Val Asn Phe Pro Glu Asn Gly Phe Leu Ser Pro
325 330 335

Asp Lys Leu Ser Leu Leu Glu Lys Leu Leu Pro Glu Arg Lys Glu Val
340 345 350

Glu Glu Thr Asp Glu Met Asp Gln Val Glu Leu Val Asp Phe Asp Pro
355 360 365

Asn Gln Glu Arg Arg Arg His Tyr Asn Gly Glu Ala Tyr Glu Asp Asp
370 375 380

Glu His His Pro Arg Gly Gly Val Gln Cys Gln Thr Ser
385 390 395
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1. Invitro method for determining the type of inflammatory
rheumatic disease, wherein the presence or absence of the
protein Hdj2 in synovial fluid is determined at an early stage
of the disease.

2. The method as claimed in claim 1, wherein the rheuma-
toid disease is selected from the group consisting of: rheuma-
toid arthritis, infectious or septic arthritis, arthritis in rheu-
matic vertebral column diseases; arthritis in inflammatory gut
diseases, juvenile chronic arthritis, arthritis in inflammatory
connective tissue diseases; allergic arthritis; arthritis caused
by metabolic diseases, gout, arthritis in endocrine disorders,
hyperthyroidism, hypothyroidism, hyperparathyroidism,
hypoparathyroidism, diabetes mellitus, Cushing’s syndrome.
acromegaly, pheochromocytoma; arthritis in granulomatous
diseases; arthritis in joint bleeding as a result of disorders of
blood coagulation, arthritis in diseases of the hematopoietic
systemn, neoplastic arthritis, paraneoplastic arthritis, osteoar-
thritis, arthritis after injuries; arthritis in diseases of articular
cartilage, arthritis in neuropathies. arthritis in skin diseases,
and psoriasis arthropathy.

3. The method as claimed in claim 1 wherein the presence
of the protein Hdj2 in synovial fluid is determined immuno-
logically.

4. The method as claimed in claim 3. wherein the immu-
nological detection method makes use of at least one antibody
which binds specifically to an epitope of the protein Hdj2.

5. The method as claimed in claim 3, wherein the method is
an ELISA method.
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6. The method as claimed in claim 3, wherein the method is
a Western blot method.

7. A test kit for carrying out a method as claimed in claim
1. wherein the test kit includes at least one monoclonal anti-
body which binds specifically to the protein Hdj2.

8. The test kit as claimed in claim 7, wherein the test kit is
an ELISA test kit.

9. A method comprising using of monoclonal antibodies
against the protein Hdj2 for differential diagnosis of an
inflammatory rheumatic disease at the early stage of an
inflammatory rheumatic disease, and detecting the antibod-
ies.

10. The method as claimed in claim 2, wherein the presence
of the protein Hdj2 in synovial fluid is determined immuno-
logically.

11. The method as claimed in ¢laim 10, wherein the immu-
nological detection method makes use of at least one antibody
which binds specifically to an epitope of the protein Hdj2.

12. The method as claimed in claim 10, wherein the method
is an ELISA method.

13. The method as claimed in ¢laim 10, wherein the method
is a Western blot method.

14. The method as claimed in claim 11, wherein the method
is an ELISA method.

15. The method as claimed in claim 11, wherein the method
is a Western blot method.
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Figure 1:

Table 1. Hdj2 in synovial fluid from patients later diagnosed with RA

patsnap

2011-02-24

2009-03-05

Patient | Sex' | Age | Maindiagnosisat |Hdj2'| ACRcriteria | RF | Anti- | Period until
(years) aspiration fulfilled (at in | CCPin | diagnosis RA
aspiration) | SF® | SF' | (with 24 ACR
criteria
. fulfilled)
1 f 35 |reactive arthritis (after| + 3 no | nd. 11 months
streptococcal infection)
2 f 56 | reactivated gonarthrosis, | + 2 no no 3years
unclear clinical picture |
3 f 81 + 2 no no 33 months
4 f 24 | unclear oligoarthritis + 0 no | no 2 years
5 m 59 | suspected seronegalive| + 3 no | n.d. 1 year
RA
6 m 52| unclear oligoarthritis + 3 no | nd | 16months

"f=female, m = male

24 = present

? Rheumatoid factor detected in synovial iuid
* Antibodies against citrullinated peptides (CCP) detected in synovial fiuid. n. d. = not determined.

Itis noticeable that, in all cases here, the patients are seronegative. Those tested also had no anti-CCP antibodies in SF.
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