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Description
BACKGROUND OF THE INVENTION

[0001] Sjogren’s disease is a common autoimmune
disorder with significant morbidity and mortality second-
ary to destruction of the salivary and lachrymal glands.
It involves both local and systemic autoimmunity and is
generally recognized only after salivary and lachrymal
glands are destroyed resulting in dry mouth and dry eyes
(Borchers, A. T., S. M. Naguwa, C. L. Keen, and M. E.
Gershwin. 2003. Immunopathogenesis of Sjogren’s syn-
drome. Clin Rev Allergy Immunol 25:89-104; Delaleu, N.,
R. Jonsson, and M. M. Koller. 2005. Sjogren’s syndrome.
Eur J Oral Sci 113:101-113). Sjogren’s syndrome is a
common syndrome affecting 0.5% of the population with
a strong female predominance (Delaleu, N., R. Jonsson,
and M. M. Koller. 2005. Sjogren’s syndrome. Eur J Oral
Sci 113:101-113, Fox, R. I. 2005. Sjogren’s syndrome.
Lancet 366:321-331.). It consists of xerostomia and
xerophthalmia and may be due to several causes includ-
ing aging, infections, medications, environmental toxins
and autoimmune responses (Daniels, T. E. 2000. Eval-
uation, differential diagnosis, and treatment of xerosto-
mia. J Rheumato/ Suppl 61:6-10). Sjégren’s disease is
a primary disorder consisting of Sjogren’s syndrome with
systemic manifestations including lymphadenopathy, in-
terstitial pneumonitis and mild renal disease (Borchers,
A. T., S. M. Naguwa, C. L. Keen, and M. E. Gershwin.
2003. Immunopathogenesis of Sjogren’s syndrome. Clin
Rev Allergy Immunol 25:89-104; Delaleu, N., R. Jonsson,
and M. M. Koller. 2005. Sjogren’s syndrome. Eur J Oral
Sci 113:101-113). Sjogren’s syndrome is often seen in
association with other autoimmune diseases, especially
systemic lupus erythematosus (SLE) (Manoussakis, M.
N., et al. Moutsopoulos. 2004. Sjogren’s syndrome as-
sociated with systemic lupus erythematosus: clinical and
laboratory profiles and comparison with primary
Sjogren’s syndrome. Arthritis Rheum 50:882-891). Pa-
tients with Sjégren’s disease often have hypergamma-
globulinemia, and various autoantibodies, especially to
Ro and La (Fox, R. I. 2005. Sjogren’s syndrome. Lancet
366:321-331, Lazarus, M. N., and D. A. Isenberg. 2005.
Development of additional autoimmune diseases in a
population of patients with primary Sjogren’s syndrome.
Ann Rheum Dis 64:1062-1064, ansen, A., P. E. Lipsky,
and T. Dorner. 2005. Immunopathogenesis of primary
Sjogren’s syndrome: implications for disease manage-
ment and therapy. Curr Opin Rheumatol 17:558-565).
Almost 4% of patients with Sjogren’s disease will develop
lymphoma, predominantly B cell non-Hodgkin lympho-
mas.

[0002] The diagnosis of Sjogren’s disease is generally
made when dry eyes causes irritation and corneal abra-
sions, and dry mouth causes difficulty swallowing and
dental caries.

Biochemical diagnosis is based on detection of lym-
phocytes infiltrating the salivary glands and serum auto
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antibodies directed towards Ro and La. Currenttherapies
involve the use of artificial tears and saliva as well as
cholinergic drugs to enhance secretions from the few re-
maining glandular cells (the disclosure of the following
three citations are incorporated herein by reference: Kas-
san, S. S., and H. M. Moutsopoulos. 2004. Clinical man-
ifestations and early diagnosis of Sjogren syndrome.
Arch Intern Med 164:1275-1284, Latkany, R. 2008. Dry
eyes: etiology and management. Current Opinionin Oph-
thalmology 19:287-291, Thanou-Stavraki, A., and J. A.
James. 2008. Primary Sjogren’s syndrome: Current and
prospective therapies. Seminars in Arthritis and Rheu-
matism 37:273-292). However, no current therapies re-
store salivary and lachrymal gland function because the
glands are largely destroyed by the time the disease is
identified. It would therefore be of great benefit to be able
to diagnose Sjogren’s disease early since that is when it
is amenable for treatment, but no such diagnostic meth-
ods exist. Thus, there is an ongoing and unmet need for
improved methods for diagnosing Sjogren’s disease, and
in particular for use in diagnosis before the diseases
progresses to a point where current therapeutic ap-
proaches are inadequate.

US 2007/0184502 relates to a method of diagnosing Sj6-
gren’s syndrome wherein the presence and/or the
amount of IgA autoantibodies against a-fodrin is deter-
mined in a sample.

Ruan et. al. "The Autoimmune Regulator Directly Con-
trols the Expression of Genes Critical for Thymic Epithe-
lial Function" (J. Immunol., vol. 178, 2007, pages
7173-7180) teaches that SP-1 and at least eight other
proteins are expressed to a lesser degree in mice which
have a homozygous deletion of an autoimmune regulator
gene (Aire) relative to mice which are homozygous nor-
mal for Aire.

US2007/184511 relates to a method for diagnosing a per-
son having Sjogren’s syndrome, the method involving
analyzing samples of body fluid or tissue with mass spec-
trometry and comparing whether the patient’'s sample
contains m/z values that are characteristic of a Sjogren’s
syndrome reference database.

Hu et. al. "Salivary Proteomic and Genomic Biomarkers
for Primary Sjégren’s Syndrome" (Arthritis & Rheuma-
tism, vol. 56, no. 11, November 2007, pages 3588-3600)
relates to the identification of protein and messenger
RNA biomarkers in human whole saliva.

US 5895812 relates to novel polypeptides which provide
secretion enhancing activity on lacrimal and parotid gland
cells, monoclonal antibodies thereto, and methods of di-
agnosing Sjogren’s syndrome using the antibodies.

K. Bayetto and R.M. Logan "Sjégren’s syndrome: a re-
view of aetiology, pathogenesis, diagnosis and manage-
ment" (Australian dental journal, vol. 55, 1 June 2010,
pages 39-47) provides a review of the manifestations as-
sociated with Sjoégren’s syndrome and the factors that
have a role in its aetiology and pathogenesis.
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SUMMARY OF THE INVENTION

[0003] Thepresentinvention provides a method for de-
termining whether a human individual has Sjégren’s dis-
ease (SD). The method comprises determining in a bio-
logical sample from the individual the presence of anti-
bodies directed to salivary gland protein 1 (SP-1), parotid
secretory protein (PSP) or, carbonic anhydrase 6 (CA6),
or determining a combination of the antibodies. Deter-
mining that the individual has SD is based on the pres-
ence of the antibodies. Also provided is a method for
determining that an individual does not have SD which
comprises determining in a biological sample obtained
from the individual the absence of detection of antibodies
to PSP, and SP-1 and determining based on the absence
of detection of the antibodies that the individual does not
have SD. The individual may also have less antibodies
to CAG6 relative to an SD patient. Any PSP or CAG6 protein
may be used. However, there is no known human homo-
logue to Sup-1, and the invention accordingly provides
a novel and unexpected discovery that humans with SD
produce autoantibodies that recognize non-human SP-
1, and in particular murine SP-1. It is expected that SP-
1 produced in other non-human mammals can also be
used for detecting anti-SP-1 antibodies.

[0004] The method of the invention can be used to di-
agnose SD in any individual of any age or gender, and
at any stage of the disease. In one embodiment, the in-
vention is used to detect early SD.

[0005] The antibodies that are positively associated
with SD and described further herein can be detected
using any suitable method and/or reagents for detecting
antibodies. In one embodiment, the antibodies are de-
tected using an ELISA assay.

[0006] The invention also provides use of kits in the
method of the invention comprising the antigens to which
the antibodies of SD patients are directed and may further
comprise components for biological sample collection,
reagents for antibody detection, control reaction, and oth-
er materials useful for detecting antibodies. In one em-
bodiment, the invention provides use of a kit comprising
purified SP-1, PSP and CAG6 proteins or fragments there-
of that are recognized by antibodies produced by SD pa-
tients. The proteins may be provided in isolated and pu-
rified form, and they may be covalently or non-covalently
associated with a solid matrix.

BRIEF DESCRIPTION OF THE FIGURES
[0007]

Figure 1 provides a photographic representation of
Western blotting for autoantibodies in the sera of IL-
14aTG mice during early stages of Sjogren’s Dis-
ease. To obtain the data summarized in Figure 1,
sera were collected from IL-14a.TG mice, NOD and
C57BL/6 mice at 7 months of age. Custom ex-
pressed and purified salivary gland protein 1 (SP-1),
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parotid secretory protein (PSP) and carbonic anhy-
drase 6 (CAB) were used to run Western blots with
these sera. Data shown are representative of 6 mice
studied in each group. The left panel shows the se-
rum of an IL-14a.TG mouse that recognizes CA6 and
PSP strongly and SP-1 weakly. The middle panel
shows the same study with the serum of a C57BL/6
mouse. C57BL/6 sera bound none of these auto-
antigens. The right panel shows the same study with
the serum of an NOD mouse. Both CA6 and PSP
are strongly recognized by this serum.

Figure 2 provides a photographic representation of
Western blotting results demonstrating that lympho-
toxin is found in the salivary gland secretions of IL-
14a TG mice but not littermate controls.

Figure 3 provides a graphical representation of data
showing that lymphotoxin is found in the sera of se-
lected patients with Sjogren’s disease.

Figure 4 provides a photographic representation of
Western blotting showing autoantibodies in the sera
and salivary glands of IL-14aTG.LTA-/- mice. The
data show that the serum of an IL-14aTG.LTA-/-
mouse at 11 months of age reacts with CA6 and PSP.
Figure 5 provides a photographic representation of
Western blotting results showing that sera from Pa-
tients with Sjogren’s Disease Contain Autoantibod-
ies to CA6, PSP and SP-1. The Western blots were
performed as in Figure 1 except sera were used from
patients with Sjogren’s disease or aged matched
normal controls. Five patients and two normal con-
trols were evaluated. Data shown are from one rep-
resentative patient (all five patients showed similar
results) and one normal control (both normal controls
showed similar results). Patients with SD but not nor-
mal controls have antibodies to PSP and SP-1.

DESCRIPTION OF THE INVENTION

[0008] The presentinvention provides amethod for de-
termining whether a human individual has Sjogren’s dis-
ease (SD). The method comprises determining in a bio-
logical sample obtained from the individual the presence
of antibodies to salivary gland protein 1 (SP-1), parotid
secretory protein (PSP), carbonic anhydrase 6 (CAG), or
acombination of the SP-1, PSP and CA6 antibodies. The
individual is identified as having SD if such antibodies or
combinations thereof are present.

[0009] The invention provides the first identification of
a positive correlation between SD and antibodies to any
of SP-1, PSP and CAG6. Our discovery that human SD
patients produce antibodies that recognize murine SP-1
was particularly unexpected because there is no known
human homologue to this protein. Thus, the invention
provides a surprising and novel method for identifying
individuals who have SD. The invention further provides
foridentifying an individual as not having SD if antibodies
to SP-1 and PSP are not detected in a biological sample
obtained from the individual.
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[0010] Inaddition to antibodies to SP-1, PSP and CAB6,
antibodies to other markers can be determined in the
method of the invention for evaluating whether or not an
individual has SD. Non-limiting examples of such anti-
bodies include those directed to lymphotoxin (LTA), mu-
cin 10 (submandibular gland salivary mucin), salivary
amylase 1, Ro, La, muscarinic receptor 3, fodrin, and the
cytokines IL-14 and interferon-a.

[0011] Ourdemonstration that production of antibodies
to SP-1, PSP and CA6 are indicative of SD is supple-
mented by research we performed on clinically relevant
animal models of SD. In this regard, we have developed
an animal model that reproduces all the immunological
and clinical features seen in patients with SD in the same
relative time frame. The animal model we developed is
referred to as the IL-14alpha transgenic mouse
(IL14aTG). Using this model we have demonstrated that
lymphocytic infiltration of the salivary glands occurs after
the glands have already been destroyed and that only a
small percentage of the mice develop antibodies to Ro
and La. Our data also demonstrate that LTA is important
to early salivary gland injury in IL14aTG and the NOD
mouse models of SD, and that IL-14aTG mice lacking
LTA(IL-14aTG.LTA-/-) retain normal salivary gland func-
tion and suffer no lymphocytic infiltration of their salivary
glands. We also demonstrate that LTA is found in the
serum of human SD patients.

[0012] IL-14aTG mice, like patients with SD, produce
interferon-a. (IFN-a) systemically and lymphotoxin (LTA)
locally in the salivary glands. Autoantibodies are depos-
ited in the salivary gland at the time that salivary gland
function is lost. The auto-antigens recognized at this
stage are different than the auto-antigens seen later in
the disease, Ro and La, which traditionally have been
felt to be characteristic of SD. We have also demonstrat-
ed in this model that salivary gland function is lost before
infiltration of the salivary glands with lymphocytes. In
summary, and without intending to be bound by any par-
ticular theory, it is considered that IL-14aTG mice repro-
duce all the features of SD seen in patients in the same
relative time frame. Further, SD occurs in all IL-14aTG
mice tested. The time course of SD in IL-14aTG mice is
1) hypergammaglobulinemia and early antibody produc-
tion at 6 months of age, 2) decreased salivary gland func-
tion with lymphocytic infiltration of only the submandibu-
lar glands, but antibody deposition in the submandibular
and parotid glands at 10 months, 3) lymphocytic infiltra-
tion of the submandibular, parotid and lachrymal glands
with B and T cells and plasma cells along with mild renal
and lung disease at 14 months, and 4) large B cell lym-
phoma at 18 months. Note that loss of salivary gland
function occurs several months before lymphocytic infil-
tration of the salivary glands, which indicates there is
antibody and/or cytokine mediated injury that occurs be-
fore lymphocytic infiltration of the glands. Furthermore,
as noted above, the IL-14aTG mice generally do not pro-
duce anti-Ro and anti-La antibodies during the early stag-
es of the disease. The pattern of immunofluorescence
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for immunoglobulin deposition in the salivary glands var-
ies over time, suggesting that different auto antigens are
likely to be important at various stages of the disease.
Additionally, IL-14aTG mice do notdevelop diabetes, like
NOD mice, or proliferative glomerulonepbhritis, like (NZB
x NZW) F1 and MRL/Ipr mice. The IL-14aTG mouse is
thus the only animal model of SD that develops all the
features of Sjogren’s disease in the absence of other
autoimmune diseases. Accordingly, the IL-14aTG and
IL-14aTG.LTA mice are valuable for identifying early
events in the development of SD.

[0013] We identified the SD antigens disclosed herein
in part by examining the expression of mRNA in the
spleens ofIL14aTG mice. We have produced purified an-
tigens encoded by these mRNAs and have shown that
IL14aTG and NOD mouse models of SD develop anti-
bodies to these antigens during the early course of their
disease (Figure 1). We have also demonstrated that lym-
photoxin is present in the salivary gland secretions
ofIL14aTG mice during the early course of their disease,
and that elimination of lymphotoxin prevents the devel-
opment of salivary gland injury (Figure 2). We have
shown that lymphotoxin is present in the sera of human
patients with SD (Figure 3). Further, we have demon-
strated the presence of antibodies to SD antigens in IL-
14aTG.LTA-/- mice (Figure 4.) Further still, we also dem-
onstrate that sera from human patients with SD contain
autoantibodies to CA6, PSP and SP-1 (the latter of which
as described above has no known human homologue)
while normal controls do not have antibodies to PSP-1
or SP-1, and have only weak antibody response to CA6
(Figure 5). The antibody response to CA6 was stronger
in SD patients than in normal controls.

[0014] Each ofthe SD markers to which antibodies are
determined according to the method of the invention are
well characterized and are known in the art and their cod-
ing and amino acid sequences are available in GenBank.
Each GenBank reference presented in this disclosure is
incorporated herein by reference as of the date of this
invention. It is expected that any mammalian CA6, PSP
and SP-1 antigens (with the caveat that there is no know
human homologue to SP-1) can be used with any of a
wide variety of established immunoassays in the method
of the invention to determine whether or not an individual
produces antibodies directed to the antigens. In one em-
bodiment, murine PSP is described by the sequences
presented in GenBank entry NM_008953.2. In one em-
bodiment, murine SP-1 described by the sequences pre-
sented in GenBank entry NM_009267.2. In one embod-
iment, CA6 is described by the sequences presented in
GenBank entry NM_009802.2.

[0015] The protein antigens that are used for detecting
autoantibodies according to the method of the invention
can be made using techniques wellknown to those skilled
in the art. For example, any DNA sequence encoding the
antigens can be made using standard techniques and
inserted into any number of expression vectors. Suitable
expression vectors have been described in the literature



7 EP 2 526 422 B1 8

and many are commercially available. Likewise, a wide
variety of expression systems are known in the art and
are commercially available, including prokaryotic and eu-
karyotic systems. The proteins can be isolated from the
expression systems or any other suitable source and pu-
rified for use in the invention to any desired degree of
purity.

[0016] The biological sample obtained from the indi-
vidual can be any biological sample that comprises an-
tibodies, and can comprise biological tissue and/or bio-
logical liquid. In various embodiments, the biological lig-
uid is blood, serum or saliva.

[0017] The autoantibodies that are positively correlat-
ed with SD as described herein can be detected using
any suitable technique, device, system and/or reagents,
many of which are commercially available and/or are oth-
erwise well know to those skilled in the art. In various,
embodiments, suitable detection techniques include but
are not necessarily limited to immunohistological tech-
niques, Western blotting, multi-well assay plates adapted
for detection of the antibodies, beads adapted for detec-
tion of the antibodies, a lateral flow device or strip that is
adapted for detection of the antibodies, ELISA assays,
or any modification of an ELISA assay that is suitable for
detecting the antibodies. Further, any and alls isotypes
of the antibodies can be detected. It is considered that
the early antibodies are all or predominantly IgM and later
antibodies are comprised of IgM and 1gG. Thus, if de-
sired, the invention can be adapted to discriminate be-
tween isotypes to assist in determining, for example, the
stage of disease

[0018] The method of the invention is suitable for per-
forming on a biological sample obtained from an individ-
ual of any age or gender. The method may be performed
once, or a series of tests may be performed to, for ex-
ample, monitor an individual's response to a treatment.
[0019] In one embodiment, the invention is suitable for
determining early SD. Early SD is considered to be a
stage of SD before salivary and/or lachrymal gland func-
tion is diminished to a point where clinical symptoms of
SD become manifest. Those skilled in the art will be able
to recognize early SD, particularly when provided the
benefit of the present disclosure. Further, the invention
provides in some individuals, such as those with other
autoimmune diseases or a family history SD, testing for
SD before any symptoms appear.

[0020] Inone embodiment, the invention comprises fix-
ing the result of performing the method of the invention
in a tangible medium of expression, such as a digitized
computer record. The invention further comprises com-
munication the result of the performing the method of the
invention to a health care provider.

[0021] The invention also provides use of kits in the
method of the invention comprising the antigens to which
the antibodies of SD patients are directed and may further
comprise components for biological sample collection
and reagents for antibody detection, positive controls,
and the like. In one embodiment, the invention provides
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use of a kit comprising purified SP-1, PSP and CAG6 pro-
teins or fragments thereof that are recognized by anti-
bodies produced by SD patients. Fragments of these pro-
teins can be recognized by antibodies produced by indi-
viduals who have SD can be determined using routine
skill if given the benefit of the present disclosure. In gen-
eral, the fragments will be from 9 amino acids in length,
up to one amino acid less than the full length the proteins,
and including all integers from 9 amino acids up to one
amino acid less than the full length of the proteins, inclu-
sive. Each and every fragment of these proteins is there-
fore considered part of the instant disclosure for use in
the present invention. Each of these fragments can be
made and tested to determine whether antibodies from
individuals who have SD recognize the fragments. The
proteins or fragments thereof may be provided in isolated
and purified form, and they may be associated with a
solid matrix. The solid matrix may be present in as a
component of any system that can be used for antibody
detection, such as multi-well assay plates, beads, lateral
flow devices or strips, or any other form or format that is
suitable for keeping the proteins in a position whereby
antibodies can bind to them and be detected in the meth-
od of the invention. The proteins may be covalently or
non-covalently associated with the solid matrix.

[0022] The following Examples are intended to illus-
trate certain embodiments of the invention but are not
meant to limit the invention.

Example 1

[0023] This Example demonstrates the production of
autoantibodies in the sera of SD mouse models in the
early stages of SD.

[0024] Inordertoobtain the results presentedin Figure
1, sera were collected from IL-14aTG mice, NOD and
C57BL/6 mice at 7 months of age. We expressed and
purified SP-1, PSP and CA6 and used the purified pro-
teins for Western blot analysis. Data shown are repre-
sentative of 6 mice studied in each group. The left panel
shows the serum of an IL-14aTG mouse that recognizes
CA6 and PSP strongly and SP-1weakly. The middle pan-
el shows the same study with the serum of a C57BL/6
mouse. None of these auto-antigens were bound by
C57BL/6 sera. The right panel shows the same study
with the serum of an NOD mouse. Both CA6 and PSP
are strongly recognized by this serum.

Example 2

[0025] This Example demonstrates that LTA is found
in the salivary gland secretions of IL-14aTG mice but not
in litermate controls.

[0026] In order to obtain the data results presented in
Figure 2, salivary gland secretions were collected from
IL-14a TG mice and various control mice at 12 months
of age. Western blot assays were performed on the un-
diluted specimens. Lanes 1 and 2 are from IL-14a TG
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mice, lanes 3 and 4 from IL-14aTG. LTA-/- mice, lanes
5and 6 fromLTA -/-mice and lanes 7 and 8 from C57BL/6
mice. We also analyzed the histology of the submandib-
ular and parotid glands in IL-14aTG.LTA-/- mice. These
are normal.

Example 3

[0027] This Example demonstrates that LTA is found
in the sera of human SD patients. In order to obtain our
results which are presented in Figure 3, sera were ob-
tained from 6 normal donors (age and sex matched to 6
of the Sjogren’s disease patients) and 12 patients with
Sjogren’s disease. Lymphotoxin levels were determined
by a commercially available ELISA (R&D SYSTEMS,
Inc). The difference between the serum levels of lympho-
toxin between normal controls and patients with
Sjogren’s disease was statistically significant (p = .0011).

Example 4

[0028] This Example demonstrates the identification
of autoantibodies in the sera and salivary glands of IL-
14aTG.LTA-/- mice. The data presented in Figure 4 show
that the serum of an IL-14aTG.LTA-/- mouse at 11
months of age reacts with SP-1, CA6 and PSP. The West-
ern blot was performed as outlined in Figure 1.

Example 5

[0029] This Example demonstrates that serum obtain
from human SD patients contains antibodies to murine
CAG6, murine PSP and murine SP-1. Western blots were
performed essentially as described for Figure 1, except
sera were used from patients with SD or aged matched
normal controls. Five patients and two normal controls
were evaluated. Data shown are from one representative
patient (all five patients showed similar results) and one
normal control (both normal controls showed similar re-
sults). Patients with SD but not normal controls have an-
tibodies to PSP and SP-1. The antibody response to CA6
was strongerin SD patients thanin normal controls. Thus,
we have demonstrated that the presence of antibodies
to CA6, PSP and CA6 can be used to diagnose SD in
humans.

Claims

1. A method for determining whether a human individ-
ual has Sjégren’s disease (SD) comprising

i) determining in a biological sample from the
individual the presence of antibodies directed to
any one of the following, salivary gland protein
1 (SP-1), parotid secretory protein (PSP),or car-
bonic anhydrase 6 (CA6), or determining the
presence of a combination of said antibodies,
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10.

1.

and determining that the individual has SD
based on the presence of the antibodies; or
determining in a biological sample obtained from
the individual the absence of detection of anti-
bodies to PSP and SP-1 and determining based
on the absence of detection of the antibodies
that the individual does not have SD.

The method of claim 1, wherein the combination of
the antibodies includes antibodies to SP-1.

The method of claim 1, wherein the individual has
early SD.

The method of claim 1, wherein the determining of
the antibodies is performed by ELISA assay.

The method of claim 4, wherein the antibodies in the
biological sample that are directed to SP-1 bind to
murine SP-1 in the ELISA assay.

The method of claim 1, wherein the individual who
does not have SD has a lower amount of antibodies
to CA6 than an individual who has SD.

The method of claim 1, further comprising determin-
ing the presence or absence of autoantibodies to
any one of the following, lymphotoxin (LTA), mucin
10 (submandibular gland salivary mucin), salivary
amylase 1, Ro, La, muscarinic receptor 3, fodrin, IL-
14, interferon-o, or combinations thereof.

Use in the method of claim 1 of a kit comprising sal-
ivary gland protein 1 (SP-1) or a fragment thereof
that is recognized by antibodies from an individual
with Sjégren’s disease (SD), parotid secretory pro-
tein (PSP) or a fragment thereof that is recognized
by antibodies from an individual with SD, carbonic
anhydrase 6 (CA6) or a fragment thereof that is rec-
ognized by antibodies from an individual with SD, or
combinations thereof.

The use of claim 8, wherein said SP-1 or fragment
thereof that is recognized by antibodies from an in-
dividual with SD, said PSP or fragment thereof that
is recognized by antibodies from an individual with
SD, and said CA6 or fragment thereof that is recog-
nized by antibodies from an individual with SD are
associated with a solid matrix.

A use of claim 9 wherein the solid matrix is selected
from multi-well assay plates, beads and lateral flow
devices or strips.

A use of any one of claims 8 to 10 wherein said frag-
ments that are recognized by antibodies from an in-
dividual with SD are from 9 amino acids in length up
to one amino acid less than the full length of the
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proteins.

The method of any one of claims 1 to 7 or the use
of any one of claims 8 to 11 wherein the antibodies
to salivary gland protein 1 (SP-1) recognizes murine
SP-1.

The method of any one of claims 1 to 7 wherein the
biological sample is a biological liquid selected from
blood, serum and saliva.

The method of any one of claims 1 to 7, wherein the
determining of the antibodies is performed by a tech-
nique selected from immunohistological techniques,
western blotting, multi-well assay plates adapted for
detection of the antibodies, beads adapted for de-
tection of the antibodies, a lateral flow device or strip
that is adapted for detection of the antibodies and
ELISA assays.

Patentanspriiche

1.

Verfahren zum Bestimmen, ob ein menschliches In-
dividuum an Sjégren-Syndrom (SS) leidet, das Fol-
gendes umfasst:

i) Bestimmen des Vorhandenseins von Antikor-
pern gegen ein beliebiges der Folgenden: Spei-
cheldriisenprotein 1 (SP-1), sektretorisches Pa-
rotisprotein (PSP) oder Carboanhydrase 6
(CAB), oder Bestimmen des Vorhandenseins ei-
ner Kombination dieser Antikdrper in einer bio-
logischen Probe aus dem Individuum, und Be-
stimmen aufgrund des Vorhandenseins der An-
tikorper, dass das Individuum an SS leidet; oder
Bestimmen des Fehlens des Nachweises von
Antikdrpern gegen PSP und SP-1 in einer bio-
logischen Probe, die von dem Individuum erhal-
ten wurde, und Bestimmen aufgrund des Feh-
lens des Nachweises der Antikdrper, dass das
Individuum nicht an SS leidet.

Verfahren nach Anspruch 1, wobei die Kombination
der Antikdrper Antikdrper gegen SP-1 beinhaltet.

Verfahren nach Anspruch 1, wobei das Individuum
an SS im Frihstadium leidet.

Verfahren nach Anspruch 1, wobei das Bestimmen
der Antikorper mittels ELISA-Assay durchgefiihrt
wird.

Verfahren nach Anspruch 4, wobei die Antikorper in
der biologischen Probe, die gegen SP-1 gerichtet
sind, Maus-SP-1 im ELISA-Assay binden.

Verfahren nach Anspruch 1, wobei das Individuum,

10

15

20

25

30

35

40

45

50

55

10.

1.

12.

13.

14.

das nicht an SS leidet, Uber eine geringere Menge
Antikdrper gegen CAG als ein Individuum, das an SS
leidet, verfligt.

Verfahren nach Anspruch 1, das weiterhin Folgen-
des umfasst: Bestimmen des Vorhandenseins oder
Fehlens von Autoantikérpern gegen eine(s) der Fol-
genden: Lymphotoxin (LTA), Mucin 10 (Unterkiefer-
driisen-Speichelmucin), Speichelamylase 1, Ro, La,
Muscarinrezeptor 3, Fodrin, IL-14, Interferon-o. oder
Kombinationen davon.

Verwendung in dem Verfahren nach Anspruch 1 ei-
nes Kits, das Folgendes umfasst: Speicheldriisen-
protein 1 (SP-1) oder ein Fragment davon, das von
Antikdrpern aus einem Individuum, das an Sjogren-
Syndrom (SS) leidet, erkannt wird, sekretorisches
Parotisprotein (PSP) oder ein Fragment davon, das
von Antikorpern aus einem Individuum, das an SS
leidet, erkannt wird, Carboanhydrase 6 (CA6) oder
ein Fragment davon, die das von Antikérpern aus
einem Individuum, das an SS leidet, erkannt wird,
oder Kombinationen davon.

Verwendung nach Anspruch 8, wobei das SP-1 oder
das Fragmentdavon, das von Antikdrpern aus einem
Individuum, das an SS leidet, erkannt wird, das PSP
oder das Fragment davon, das von Antikérpern aus
einem Individuum, das an SS leidet, erkannt wird,
und die CA-6 oder das Fragment davon, die/das von
Antikérpern aus einem Individuum, das an SS leidet,
erkannt wird, mit einer festen Matrix assoziiert sind.

Verwendung nach Anspruch 9, wobei die feste Ma-
trix aus Multiwell-Assay-Platten, Beads und Geraten
oder Streifen mit lateralem Flussigkeitsfluss ausge-
wahlt sind.

Verwendung nach einem der Anspriiche 8 bis 10,
wobei die Fragmente, die von Antikdrpern aus einem
Individuum, das an SS leidet, erkannt werden, von
9 Aminosauren lang bis zu eine Aminosaure weniger
als die volle Léange der Proteine lang sind.

Verfahren nach einem der Anspriiche 1 bis 7 oder
Verwendung nach einem der Anspriiche 8 bis 11,
wobei die Antikdrper gegen Speicheldriisenprotein
1 (SP-1) Maus-SP-1 erkennen.

Verfahren nach einem der Anspriiche 1 bis 7, wobei
es sich bei der biologischen Probe um eine biologi-
sche Flissigkeit, ausgewahlt aus Blut, Serum und
Speichel, handelt.

Verfahren nach einem der Anspriiche 1 bis 7, wobei
das Bestimmen der Antikdrper mittels einer Technik
durchgeflhrt wird, die aus den Folgenden ausge-
wahlt ist: immunhistologischen Techniken, Western-
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Blotting, Multiwell-Assay-Platten, die fir den Nach-
weis der Antikdrper adaptiert sind, Beads, die fiir den
Nachweis der Antikorper adaptiert sind, einem Gerat
oder einem Streifen mit lateralem Flissigkeitsfluss,
das/der fir den Nachweis der Antikorper adaptiert
ist, sowie ELISA-Assays.

Revendications

Procédé destiné a déterminer si un individu humain
est atteint de la maladie de Sjégren (SD), compre-
nant les étapes consistant a

i) déterminer, dans un échantillon biologique
provenant de l'individu, la présence d’anticorps
dirigés contre un quelconque élément parmi les
suivants, la protéine 1 des glandes salivaires
(SP-1), la protéine de sécrétion parotidienne
(PSP) ou I'anhydrase carbonique 6 (CA6), ou
bien déterminer la présence d’une combinaison
desdits anticorps, et déterminer que l'individu
est atteint de SD, sur la base de la présence des
anticorps ; ou

déterminer, dans un échantillon biologique ob-
tenu a partir de l'individu, I'absence d’'une dé-
tection d’anticorps contre la PSP et la SP-1 et
déterminer, sur la base de 'absence d’une dé-
tection des anticorps, que l'individu n’est pas at-
teint de SD.

Procédé selon la revendication 1, dans laquelle la
combinaison des anticorps comprend des anticorps
contre la SP-1.

Procédé selon la revendication 1, dans laquelle I'in-
dividu est atteint de SD précoce.

Procédé selon la revendication 1, dans laquelle la
détermination des anticorps est exécutée par un do-
sage ELISA.

Procédé selon la revendication 4, dans laquelle les
anticorps dans I'échantillon biologique, qui sont di-
rigés contre la SP-1, se lient a une SP-1 murine dans
le dosage ELISA.

Procédé selon la revendication 1, dans laquelle I'in-
dividu qui n’est pas atteint de SD a une quantité in-
férieure d’anticorps contre la CA6 qu’un individu at-
teint de SD.

Procédé, selon la revendication 1, comprenant en
outre la détermination de la présence ou I'absence
d’auto-anticorps contre un quelconque élément par-
mi les suivants, une lymphotoxine (LTA), la mucine
10 (mucine des glandes salivaires sous-maxillaires),
'amylase 1 de la salive, Ro, La, le récepteur mus-
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carinique 3, la fodrine, I'lL-14, I'interféron-a, ou des
combinaisons de ceux-ci.

Utilisation dans le procédé, selon la revendication 1,
d’une trousse comprenant une protéine 1 des glan-
des salivaires (SP-1) ou un fragment de celle-ci qui
est reconnu(e) par des anticorps provenant d’'un in-
dividu atteint de la maladie de Sjogren (SD), une
protéine de sécrétion parotidienne (PSP) ou un frag-
ment de celle-ci qui est reconnu(e) par des anticorps
provenantd’unindividu atteintde SD, une anhydrase
carbonique 6 (CA6) ou un fragment de celle-ci qui
est reconnu(e) par des anticorps provenant d’'un in-
dividu atteint de SD, ou des combinaisons de celles-
ci.

Utilisation selon la revendication 8, dans laquelle la-
dite SP-1 ou un fragment de celle-ci qui est recon-
nu(e) par des anticorps provenant d’un individu at-
teint de SD, ladite PSP ou un fragment de celle-ci
qui est reconnu(e) par des anticorps provenant d’'un
individu atteint de SD, et ladite CA6 ou un fragment
de celle-ci qui est reconnu(e) par des anticorps pro-
venant d’'un individu atteint de SD sont associé(e)s
a une matrice solide.

Utilisation selon la revendication 9, dans laquelle la
matrice solide est choisie parmi des plaques de do-
sage a plusieurs puits, des billes et des dispositifs
ou bandelettes a flux latéral.

Utilisation selon I'une quelconque des revendica-
tions 8 a 10, dans laquelle lesdits fragments qui sont
reconnus par des anticorps provenant d’un individu
atteint de SD ont une longueur ayant de 9 acides
aminés jusqu’a un acide aminé de moins que la lon-
gueur totale des protéines.

Procédé, selon 'une quelconque des revendications
1 a7, ou utilisation, selon I'une quelconque des re-
vendications 8 a 11, dans laquelle les anticorps con-
tre la protéine 1 des glandes salivaires (SP-1) recon-
naissent la SP-1 murine.

Procédé selon 'une quelconque des revendications
1 a 7, dans laquelle I'échantillon biologique est un
liquide biologique choisi parmi le sang, le sérum et
la salive.

Procédé selon 'une quelconque des revendications
1 a 7, dans laquelle la détermination des anticorps
est exécutée par une technique choisie parmi des
techniques immuno-histologiques, un transfert de
Western, des plaques de dosage a plusieurs puits
adaptées aladétection des anticorps, des billes adap-
tées a la détection des anticorps, un dispositif ou une
bandelette a flux latéral qui est adapté(e) a la détec-
tion des anticorps, ainsi que des dosages ELISA.
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Figure 4
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