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BIOMARKER COMPOSITION FOR DIAGNOSING STILL’S DISEASE, DIAGNOSTIC KIT, AND

DIAGNOSTIC METHOD

The present invention relates to a biomarker

composition for diagnosing Still's disease, a diagnostic
kit, and a diagnostic method, and more particularly, the
presentinvention can accurately diagnose Still's disease

in children and adults using the expression level of
CD11b or CD32 and the frequency of granulocytes to
lymphocytes as indexes.

FIG. 1
: P1% / Whole cells CD11b/ Whole cells €D32/ Whole cells
| healthy stills RA healthy stills RA healthy stills RA
| 725 70,95 5255 50.0 777 45.6 334 756 376
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76:4 61 836 53.7 712 915 706 9411
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Description
TECHNICAL FIELD

[0001] The present invention relates to a biomarker
composition for diagnosing Still's disease, a diagnostic
kit, and a method of providing information for diagnosis.

BACKGROUND ART

[0002] Still's disease which is the systemic form of ju-
venile rheumatoid arthritis is a disease that has not yet
elucidated its cause since the disease was first described
by Dr. Still, and the disease occurs in both children and
adults. Adult-onset Still’s disease occurring in adults was
first reported by Bywaters in 1971, and since then, it has
been reported in all around the world and is known as a
rare disease or a causative disease of fever of unknown
origin.

[0003] Adult-onset Still's disease has been usually re-
ported as a benign disease having a favorable prognosis.
However, fatal cases where some patients die from adult-
onset Still's disease have also been reported. Patients
may be in a condition where the patients may die in the
case of hemophagocytotic syndrome, worsening liver
function, and liver infection. Domestic studies have also
reported a prognosis of death in about 10% of the affected
patients.

[0004] A diagnosis of Still's disease is mainly based
on clinical findings. The disease is diagnosed through
clinical findings, such as high fever, arthralgia or arthritis,
characteristic skin lesion, lymph node enlargement,
hepatomegaly, splenomegaly, sclerosis and sore throat,
and laboratory findings, such as leukocytosis, accelerat-
ed erythrocyte sedimentation, a negative antinuclear an-
tibody, and a negative rheumatoid factor.

[0005] Mostofthe studies on adult-onset Still's disease
are associated with inflammatory cytokines using serum
of a patient, a simple enzyme-linked immunospecific as-
say (ELISA) study with respect to an acute reactant ma-
terial, or a genetic research, but there has been no report
of systematic biomarkers. Furthermore, due to lack of
understanding of the pathogenesis, the treatment of the
disease depends on experience, and there is no consen-
sus thereon.

[0006] According to a genetic research of adult-onset
Still's disease, it has been reported that the disease is
associated with a human leucocyte antigen (HLA), spe-
cifically with HLA-DR4 and HLA-DR7, HLA-Bw35, HLA-
Cw4, and the like. However, there has been a case of
adult Still's disease occurring in only one of an enzygotic
twin reported by foreign researchers, and thus, environ-
mental factors are being more focused than genetic fac-
tors.

[0007] In addition, it has been also suggested that the
disease is associated with a virus, and in this regard,
human parvo virus B19, cytomegalovirus, rubella virus,
echovirus 7, or the like has been reported. It has been
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also suggested that the disease is associated with Tox-
oplasma gondii and Yersinia enterocolitica.

[0008] The association with the bacteria above or viral
infections is also a reflection of the importance of innate
immunity in the pathogenesis of adult-onset Still’s dis-
ease. The studies of the pathogenesis of adult-onset
Still's disease are very limited to cytokine changes in in-
flammatory state of acute phase and to inflammatory
cells, and Interleukin-1 (IL-1), tumor necrosis factor-a
(TNF-a), IL-6, and IL-18 are known as related cytokines.
[0009] Viral and bacterial infections are considered as
causative factors of the pathogenesis of adult-onset
Still's disease. However, there is still little research on
how these infections cause adult-onset Still’s disease.
[0010] A pattern recognition receptor that plays an im-
portant role in recognizing a damage-associated molec-
ular pattern (DAMP) and a microbe-associated molecular
pattern (MAMP) in the early stages of the innate immunity
currently attracts attention as animportantkey. However,
there has been no report of changes in such a pattern
recognition receptor in a patient with adult-onset Still's
disease.

DETAILED DESCRIPTION OF THE INVENTION
TECHNICAL PROBLEM

[0011] The presentinvention has thus an objectin pro-
viding a biomarker composition that can diagnose Still’s
disease.

[0012] The presentinvention also has an objectin pro-
viding a kit that can diagnose Still's disease.

[0013] The presentinvention also has an objectin pro-
viding a method of providing information for diagnosis of
Still's disease.

TECHNICAL SOLUTION

[0014] To achieve the objects above, the present in-
vention provides a biomarker composition for diagnosing
Still's disease, the biomarker composition including at
least one protein selected from CD11b and CD32.
[0015] To achieve the objects above, the present in-
vention also provides a kit for diagnosing Still's disease,
the kit including an antibody specifically binding to a
CD11b or CD32 cell-surface antigen.

[0016] To achieve the objects above, the present in-
vention provides a method of providing information for
diagnosis of Still's disease, the method including: meas-
uring an expression level of at least one protein selected
from CD11b and CD32in a sample; comparing the meas-
ured expression level with a protein expression level of
a normal control sample; and diagnosing Still's disease,
when the expression level of the at least one protein se-
lected from CD11b and CD32 in the sample is higher
than that of the protein expression of the normal control
sample.

[0017] In addition, the present invention provides a
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method of providing information for diagnosis of Still's
disease, the method including: measuring a frequency
ratio of granulocytes to lymphocytes in a sample; com-
paring the measured frequency ratio with a frequency
ratio of a normal control sample; and diagnosing Still's
disease, when the frequency ratio of the granulocytes to
the lymphocytes in the sample is higher than that of the
granulocytes to the lymphocytes in the normal control
sample.

ADVANTAGEOUS EFFECTS OF THE INVENTION

[0018] According to the present invention, when pe-
ripheral blood mononuclear cells (PBMCs) of a patient
with Still's disease are compared with those of a normal
person, the PBMCs of the patient show high frequency
of cells expressing CD11b and cells expressing CD32,
and high frequency ratio of granulocytes to lymphocytes.
Such information can be used for providing a biomarker
composition for diagnosing Still’s disease, the biomarker
composition including at least one protein selected from
CD11b and CD32, a kit for diagnosing Still’s disease, the
kit including an antibody specifically binding to a CD11
b or CD32 cell-surface antigen, and a method of providing
information for diagnosis of Still's disease. Accordingly,
the diagnosis of Still's disease can be accurately made
in children and adults, thereby further improving the ther-
apeutic effects.

DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 is a table showing frequencies of living cells
(P1%) in peripheral blood mononuclear cells (PB-
MCs), frequencies of cells expressing CD11 b, and
frequencies of cells expressing CD32.

FIG. 2is animage showing frequencies of living cells
(P1%) in PBMCs, frequencies of cells expressing
CD11b, and frequencies of cells expressing CD32.
FIG. 3is atable showing ratios of granulocytes, ratios
of lymphocytes, and ratios of granulocytes to lym-
phocytes, in PBMCs.

FIG. 4 is an image showing ratios of granulocytes
and ratios of lymphocytes, in PBMCs.

BEST MODE

[0020] While the inventors of the present invention
were studying a biomarker capable of diagnosing Still's
disease, differences in the frequency of cells expressing
CD11b, the frequency of cells expressing CD32 and the
frequency ratio of granulocytes to lymphocytes between
a normal person and a patient with Still's disease were
found, thereby completing the present invention.

[0021] The frequency refers to the number of cells ex-
pressing CD11b, the number of cells expressing CD32,
and the number of frequency occupied by with granulo-
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cytes or lymphocytes, with respect to the total number of
cells

[0022] Therefore, the present invention provides a bi-
omarker composition for diagnosing Still's disease, the
biomarker composition including at least one protein se-
lected from CD11b and CD32.

[0023] In an embodiment of the present invention, the
frequency of cells expressing CD11b and the frequency
of cells expressing CD32 in peripheral blood mononu-
clear cells (PBMCs) of the patient with Still's disease are
each found to be higher than that of cells expressing
CD11b or cells expressing CD32 in PBMCs of a normal
person or a patient with rheumatoid arthritis.

[0024] In addition, in one or more embodiments of the
present invention, the ratio of granulocytes in PBMCs of
the patient with Still's disease was found to be higher
than that of granulocytes in PBMCs of a normal person
or a patient with rheumatoid arthritis, and the ratio of lym-
phocytes was found to be lower.

[0025] The present invention also provides a kit for di-
agnosing Still's disease, the kit including an antibody spe-
cifically bindingto a CD11b or CD32 cell-surface antigen.
[0026] The antibody may be a polyclonal antibody or
a monoclonal antibody.

[0027] The polyclonal antibody may be prepared by
injecting animmunogen, such as CD11 b or CD32 protein
or a fragment thereof, into a foreign host according to
methods known in the art. The foreign host may include
a mammal, such as a mouse, a rat, a sheep, or a rabbit.
The immunogen may be injected via an intramuscular,
intraperitoneal, or subcutaneous injection method, and
is generally administered with an adjuvant to increase
antigenicity. Serum is collected periodically from a for-
eign host to collect serum having improved titer and
showing specificity to antigens, or to separate and purify
antibodies therefrom.

[0028] The monoclonal antibody may be prepared by
an immortalized cell line generation technique using a
fusion method known in the art. For example, a protein
expressed in a gene may be immunized in a mouse, or
a peptide may be synthesized and bound to a bovine
serum albumin to be immunized in a mouse. Antigen-
secreting B lymphocytes separated from the mouse may
be then fused with myeloma of a human or a mouse to
produce immortalized hybridomas, and the hybridomas
may be subjected to an indirect enzyme-linked immuno-
absorbent assay (ELISA) to confirm whether the mono-
clonal antibody is produced. Then, positive clones may
be selected and cultured, and antibodies may be sepa-
rated and purified. Alternatively, antibodies may be in-
jected into the abdominal cavity of a rat, and ascites may
be collected, thereby preparing the monoclonal antibody.
[0029] The monoclonal antibody may be quantitatively
analyzed by performing a color reaction using a second-
ary antibody to which an enzyme such as alkaline phos-
phatase (AP) or horseradish peroxidase (HRP) is bound,
and a substrate of the secondary antibody. Alternatively,
the monoclonal antibody may be directly quantitatively
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by using an antibody to which an enzyme such as AP or
HRP is bound for the monoclonal antibody against the
protein above. In addition, an antibody labeled with var-
ious fluorescent markers such as fluorescein isothiocy-
anat (FITC) and phycoerythrin (PE) may be used.
[0030] Thereactionbetween the protein above and the
antibody may be confirmed by protein identification ex-
periments such as western blot, Immunoprecipitation
(IP), ELISA, immunohistochemistry (IHC), and flow cy-
tometry analysis (FACS), but embodiments of the
present invention are not limited thereto.

[0031] The kit including the antibody may typically in-
clude an antibody and a buffer that are in the lyophilized
form, a stabilizer, an inactive protein, or the like, wherein
the antibody may be labeled with a radionuclide, a fluo-
rescer, an enzyme, or the like.

[0032] The present invention also provides a method
of providing information for diagnosis of Still's disease,
the method including: measuring an expression level of
at least one protein selected from CD11b and CD32 in a
sample; comparing the measured expression level with
a protein expression level of a normal control sample;
and diagnosing Still's disease, when the expression level
ofthe atleast one protein selected from CD11b and CD32
in the sample is higher than that of the protein expression
of the normal control sample.

[0033] The present invention also provides a method
of providing information for diagnosis of Still's disease,
the method including: measuring a frequency ratio of
granulocytes to lymphocytes in a sample; comparing the
measured frequency ratio with a frequency ratio of a nor-
mal control sample; and diagnosing Still’s disease, when
the frequency ratio of the granulocytes to the lym-
phocytes in the sample is higher than that of the granu-
locytes to the lymphocytes in the normal control sample.
[0034] When the frequency ratio of the granulocytes
to the lymphocytes is in a range of about 3.0 to about
50.0, it is diagnosed as Still’s disease.

[0035] An example of the sample may be blood, and
more preferably, may be PBMCs separate from blood,
but embodiments of the present invention are not limited
thereto.

MODE OF THE INVENTION

[0036] Hereinafter, to promote understanding of one
or more exemplary embodiments, reference has been
made to the exemplary embodiments. However, the
present invention should not be construed as being lim-
ited to the exemplary embodiments set forth herein. Rath-
er, these embodiments are provided so that this disclo-
sure will be thorough and complete, and will fully convey
the concept of the inventive concept to those skilled in
the art.
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<Example 1> Preparation of peripheral blood mono-
nuclear cells (PBMC)

[0037] Human PBMCs were separated from human
blood of a healthy donor by using an ammonium-chloride-
potassium (ACK) lysis buffer. Then, 2 mL of blood was
added to a tube treated with ethylenediaminetetraacetic
acid (EDTA), and the tube was inverted 15 times. After-
wards, the resultant blood was added to 40 mL of the
ACK lysis buffer, and was left at room temperature for 5
minutes. The centrifugation was performed thereon at a
speed of 300 xg for 5 minutes. After white blood cells
(WBC) were collected, the supernatant was discarded
and the precipitated cells were mixed in 5 ml of PBS. The
centrifugation was repeatedly performed thereon twice
at a speed of 300 xg at a temperature of 4°C, thereby
preparing PBMCs.

<Example 2> Measurement of cells expressing
CD11b or cells expressing CD32 in PBMCs

[0038] The frequencies of cells expressing CD11b and
cells expressing CD32 were each measured in the PB-
MCs prepared according to Example 1, with respect to
normal people (19 people), patients with rheumatoid ar-
thritis (RA) (19 people), and patients with Still's disease
(18 people).

[0039] Here, red blood cells were removed from each
blood, and leukocytes were collected. Then, by a reaction
with anti-CD11b and anti-CD32 antibodies each labeled
with different fluorescence, the leukocytes were reacted
with the antibodies, and the number of cells to which the
antibodies bound was counted according to FACS. In
this regard, the frequency of these cells occupied over
the entire cells was analyzed.

[0040] Consequently, as shown in FIGS. 1 and 2, it
was confirmed that the frequencies of the cells express-
ing CD11b and the cells expressing CD32 were signifi-
cantly high when compared with the normal control group
and the test group of patients with RA.

[0041] Here, there was no bid difference overall re-
garding the frequency of living cells over the entire cells
(P1 %).

<Example 3> Measurement of frequencies of granu-
locytes and lymphocytes in PBMCs

[0042] In the same manner as in Example 2, the fre-
quencies of granulocyte and lymphocyte and the ratio of
granulocytes to lymphocytes were measured with re-
spect to normal people (19 people), patients with RA (19
people), and patients with Still's disease (18 people).

[0043] Consequently, as shown in FIGS. 3 and 4, it
was confirmed that the frequency of granulocytes of the
group of patients with Still's disease was higher than that
of granulocytes of the normal control group and the test
group of patients with RA, and that the frequency of lym-
phocyte of the group of patients with Still’s disease was
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significantly lower than that of lymphocyte of the normal
control group and the test group of patients with RA.
[0044] In particular, referring to FIG. 3, as a result of
confirming the ratio of granulocytes to lymphocytes, the
ratio of the group of patients with Still's disease was about
7 times higher than that of the normal control group, and
accordingly, it was confirmed that the ratio of granulo-
cytes was significantly high in PBMCs of the patients with
Still's disease.

[0045] Overall, when the PBMCs of the patients with
Still's disease are compared with those of the normal
control group, the frequencies of the cells expressing
CD11b and the cells expressing CD32 were high, as well
as the ratio of granulocytes to lymphocytes. Thus,
through analysis, the present invention can be utilized
for the diagnosis of Still's disease.

[0046] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by one of or-
dinary skill in the art that the detailed embodiments dis-
closed herein are only preferred embodiments and that
the scope of the present invention is not limited thereby.
Therefore, it is intended that the scope of the present
invention be defined by the claims and equivalents there-
of.

Claims

1. A biomarker composition for diagnosing Still’s dis-
ease, the biomarker composition comprising at least
one protein selected from CD11b and CD32.

2. Akitfordiagnosing Still's disease, the kit comprising
an antibody specifically binding to a CD11b or CD32
cell-surface antigen.

3. The kit of claim 2, wherein the antibody is a mono-
clonal antibody or a polyclonal antibody.

4. A method of providing information for diagnosis of
Still's disease, the method comprising:

measuring an expression level of at least one
protein selected from CD11b and CD32 in a
sample;

comparing the measured expression level with
a protein expression level of a normal control
sample; and

diagnosing Still’'s disease, when the expression
level of the at least one protein selected from
CD11b and CD32 in the sample is higher than
that of the protein expression of the normal con-
trol sample.

5. A method of providing information for diagnosis of
Still's disease, the method comprising:
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measuring a frequency ratio of granulocytes to
lymphocytes in a sample;

comparing the measured frequency ratio with a
frequency ratio of a normal control sample; and
diagnosing Still's disease, when the frequency
ratio of the granulocytes to the lymphocytes in
the sample is higher than that of the granulo-
cytes to the lymphocytes in the normal control
sample.

The method of claim 5, wherein the frequency ratio
of the granulocytes to the lymphocytes is in a range
of about 3.0 to about 50.0.

The method of claim 4 or 5, wherein the sample is
blood.

The method of claim 4 or 5, wherein the sample is a
peripheral blood mononuclear cell (PBMC).
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FIG. 1
P1% / Whole cells CD11b/ Whole cells CD32/ Whole cells
healthy stills RA healthy stills RA healthy stills RA
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Granulocytes/
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