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METHOD FOR ASSAYING ANTIBODIES IN
BODY FLUIDS BY IMMUNE REACTION
WITH GLYCOPROTEIN 2 (GP2) FROM
ZYMOGENIC GRANULES OF THE
PANCREAS FOR THE DIFFERENTIAL
DIAGNOSIS OF INFLAMMATORY
INTESTINAL DISEASES AND CHRONIC
PANCREATITIS

[0001] The invention relates to a method for the detection
of antibodies from body fluids via immune reaction with GP2
from pancreatic zymogenic granules, immunoreactive
sequences or analogs thereof, excluding tissue sections.
[0002] The method can be used in the diagnosis or therapy
control of diseases associated with an immune reaction to
GP2 and analogous substances. More specifically, the inven-
tion is therefore directed to the use of GP2, immunoreactive
sequences or analogs thereof in the diagnosis or therapy con-
trol of chronic inflammatory or autoimmune diseases, espe-
cially Crohn’s disease (CD) and chronic pancreatitis (CP).
[0003] The present invention is based on the finding that
GP2 is an autoantigen of immune processes in inflammatory
bowel diseases (IBD), preferably in CD and CP, thus repre-
senting an epitope of disease-associated antibodies.

[0004] GP2 is a membrane glycoprotein of the acinar cells
of the pancreas with an apparent molecular weight of 78 kDa.
Furthermore, GP2 has been detected in the brush-border cells
of the intestine and as a component of lysosomes or as free,
non-membrane-bound peptide in pancreatic juice. Making up
30 to 45% of the overall membrane protein, it represents the
main component of the zymogen granule membrane.
Together with other secretory pancreatic proteins of the
zymogenic granules, such as syncollin, lectin ZG16p, synap-
tobrevin 2 and other sulfate matrix proteoglycans, GP2 is a
component of lipid rafts of the granular membrane, and syn-
collin interacts with GP2. These complexes, also including
other proteins such as ZG46p, form the submembranous
matrix.

[0005] GP2 is bound to the zymogen granule membrane of
the pancreatic acinar cells via a phosphatidyl inositol anchor
and can be removed e.g. by phospholipase C of B. cereus.
Zymogenic granules are the reservoirs of digestive enzymes,
such as amylase, in the acinar cells of the pancreas. Following
neuronal or hormonal stimulation of the acinar cells, the
digestive enzymes are secreted into the pancreatic ducts. GP2
is notonly localized on the zymogen granule membrane but is
also found in the matrix thereof, in the Golgi apparatus as well
as in the lumen of the acini in pancreatic juice. Furthermore,
it appears that GP2 is a component of lysosomes and therefore
involved in endocytosis.

[0006] During stimulation of pancreatic secretion, GP2 is
transported to the apical membrane surface of the acinar cells,
cleaved off, and released into the acinar lumen. In view of the
relatively large amount of GP2 in pancreatic juice, another
cellular pool is suspected to exist, from which GP2 can be
secreted. In contrast to digestive enzymes activated in the
intestine via proteolysis, GP2 is already modified in the acinar
cells by cleavage. It is assumed that the intracellular sequen-
tial proteolysis of GP2 has an influence on the function
thereof.

[0007] The augmented serum levels of GP2 in acute and
chronic pancreatitis have led to discussions relating to the
suitability of GP2 as marker in serological diagnostics of such
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entities. In a rat model the serum concentration of GP2 has
been demonstrated to correlate with the severity of inflam-
matory bowel diseases.

[0008] Forhuman cell lines such a relationship has not been
as yet established beyond any doubt; the levels of GP2 detect-
able via autoantibodies show considerable individual vari-
ability.

[0009] Despite this disadvantage, a number of approaches
to developing diagnostic methods rely on the production and
detection of antibodies directed against GP2 so as to deter-
mine the severity of inflammatory bowel diseases from the
antibody reaction.

[0010] CD and ulcerative colitis (UC) represent the two
most important among inflammatory bowel diseases. They
are characterized by chronic, relapsing tissuedestroying
inflammatory processes in the digestive system. To date, eti-
ology and pathogenesis of CD as well as UC are unclear.
[0011] While inflammation in UC predominantly appears
in the mucosa and submucosa of colon and rectum, CD is
characterized by wall-penetrating, granulomatous inflamma-
tory processes of the entire gastrointestinal tract.

[0012] Genetic as well as environmental factors seem to
play a crucial role in the development of IBD. The connection
between mutations in the NOD2 gene and the appearance of
CD must be regarded as well-established in several cohorts.
Similarly, there is a clear association regarding the appear-
ance of CD in the terminal ileum. To date, a relationship
between genetic markers and course of therapy has not been
established in any treatment method (including the anti-TNF
therapy).

[0013] The incidence of CD in Europe is around 5.6 per
100,000 per year. The prevalence of CD in Germany has been
stated to be Y500 to Y4oo.

[0014] On an average, the first symptoms of CD appear
relatively early at an age of 30 years. Consequently, CD
patients are affected in their working life, with corresponding
socio-economic effects. In a similar manner as in UC, the
incidence of carcinoma is increased in CD patients with
Crohn’s colitis and a course lasting many years.

[0015] Theclinical picture comprises abdominal pain, diar-
rhea, malabsorption, abscesses, fistula, gallstone complica-
tions, renal stones and complications associated therewith.
[0016] CD patients may exhibit a number of extraintestinal
manifestations, with pancreatitis—amounting to 3.5%—be-
ing a relatively rare event in CD patients. However, hyper-
amylasemia and hyperlipasemia with no signs of acute pan-
creatitis can be observed in 8-17% of the patients, indicating
an increased rate of silent pancreatitis. Changes in the pan-
creatic ducts and restrictions of the pancreatic function have
been described in some cases. The level of hyperamylasemia
and hyperlipasemia correlates with the activity of CD. In a
similar manner as in patients with primary sclerosing cholan-
gitis, simultaneous changes in the biliary and pancreas ducts
are found in 4.6% of CD patients. However, chronic pancre-
atitis in CD patients is usually different from that in UC where
involvement of the biliary ducts, weight loss and pancreatic
duct stenoses are more frequently seen. There have been
discussions on the existence of an idiopathic chronic pancre-
atitis associated with CD. In contrast to UC-associated
chronic pancreatitis, the intestinal symptoms in CD patients
frequently appear prior to pancreatic findings. Exocrine pan-
creatic insufficiency, which is frequent in CD, can easily be
attributed to a marked acinar degeneration in association with
dense inflammatory infiltrates in the parenchyma.
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[0017] Administration of 5-aminosalicylic acid has been
recommended as therapy, although various studies have
pointed out considerable drawbacks because this active sub-
stance has achieved only limited or no effects at all. In view of
the available data, however, use thereof in patients having
mild to moderately severe attacks seems quite justified when
timely initiating a change in therapy in the event of ineffec-
tiveness. In the event of severe attacks without complications,
administration of prednisolone equivalents should be consid-
ered. If attacks are frequent (22/year), azathioprine or 6-mer-
captopurine can be administered in addition.

[0018] In Germany, the overall costs of a CD patient are
estimated to be 20,000 EUR per year and case. The costs for
CD patients, including indirect expenses, are estimated to be
2 billion EUR in Germany, while 2.6 billion US dollars as
socioeconomic costs are reported in the USA for both IBDs.

[0019] Anti-TNFa preparations are effective on CD, induc-
ing remission of the chronic disease. However, these prepa-
rations are disadvantageous due to their side effects, which is
why their use s possible only as reserve medications, depend-
ing on the clinical situation. It is only CD patients with an
active spondyloarthropathy as extraintestinal complication
who seem to benefit from an anti-TNFa therapy in both
clinical pictures.

[0020] Clear diagnosing is necessary for adequate therapy
and follow-up of these patients. However, this involves a
considerable disadvantage because unambiguous tests are not
available as yet so that clinical diagnosing of CD must be used
which involves ileocoloscopic segmental biopsies as an
essential component, the latter also being indicated prior to
selective intestinal surgery. However, this is not invariably
necessary in any acute symptomatic complex during the
course thereof or prior to a new anti-inflammatory therapy.
Upper endoscopic diagnosing should be performed in each
patient during primary diagnostics.

[0021] Highly complex and comparatively cost-intensive
histological investigations of mucosa biopsies constitute
another important element within the scope of diagnostics. To
this end, biopsies are collected especially from macroscopi-
cally conspicuous as well as inconspicuous areas. To effi-
ciently utilize the potential of histopathological differential
diagnostics it is, however, necessary to collect biopsies from
at least five different anatomic segments of the entire colon,
including the rectum, from the terminal ileum and upper
gastrointestinal tract.

[0022] Transabdominal ultrasound as imaging method is
used as a sensitive method of detecting inflammatory changes
of the intestinal wall, as well as abscesses, fistulas and
stenoses in CD patients. A detectable increase in bloodflow
both in the mesenteric arteries and in the intestinal wall is
associated with the presence of acute inflammation. Endorec-
tal ultrasound and magnetic resonance tomography (MRT) of
the minor pelvis have been recognized as equally sensitive
methods in the diagnostics and classification of anorectal
fistulas and abscesses.

[0023] Since no unambiguous tests are available, a number
of parameters for laboratory diagnostics of CD are collected.
The determination of C-reactive protein (CRP), thromb-
ocytes, hemoglobin (Hb)/hematocrit and leukocytes repre-
sents the basic diagnostics. Other parameters such as differ-
ential blood count and albumin are used in addition. In the
acute phase of CD the above-mentioned parameters such as
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CRP, the number of leukocytes as well as acute-phase pro-
teins are increased in many patients and have also been rec-
ommended in follow-up.

[0024] During the acute phase there is an increase in intes-
tinal permeability, alphal-antitrypsin clearance and excretion
of calprotectin in stool.

[0025] However, collection of clinical and histological data
does not allow clear differentiation between CD and UC. This
drawback frequently has resulted in the definition of an inde-
terminate colitis (IC). Furthermore, intestinal infections as
well as functional diseases may develop similar symptoms
and make differential diagnosis much more difficult. In 10 to
15% of IBD patients, classification into UC or CD is
extremely difficult from the biopsy data and due to some
overlap of clinical symptoms in the region of the colon. Fol-
lowing surgical intervention, patients with IC seem to have
long-term complications and anastomotic insufficiency more
frequently than patients with UC. However, a differentiation
whether IC patients, in prognostic terms, will develop in the
direction of CD or UC has a substantial influence on the
prognosis and course of the disease and on selecting a drug-
based therapy and the time of surgical intervention. At a later
point in time during the course of the disease, an assignment
is frequently only possible on the basis of additional clinical
data. For example, differentiation between CD and UC is the
basis when making a decision whether ileoanal pouch anas-
tomosis could be envisaged in a patient. Such surgical inter-
vention is rarely indicated in CD patients with predominant
affection of the colon (Crohn’s colitis), while this method is
more frequently indicated in the event of UC. CD patients
have a significantly higher rate of anastomotic insufficiency
so that any surgical intervention requires thorough consider-
ation.

[0026] A number of antibodies reacting with endogenic and
food antigens have been described in the context with differ-
ential diagnosis of IBD. The detection of these antibodies is
that they do not seem to play any pathogenetic role and fail to
reflect the activity of the disease. Nevertheless, serological
antibody diagnostics is utilized as a crucial aid in diagnosing
and represents the basis of therapeutic decisions particularly
in the event of indeterminate colitis.

[0027] Autoantibodies against cytoskeletal proteins have
been described in CD patients confirmed by means of biopsy
(Mayet et al., 1990). Autoantibodies against cytokeratin 18,
actin, vimentin, desmin and tropomyosin have been found
among others. Although cytokeratin 18 autoantibodies have
been found to correlate with the activity of the disease, they
failed to gain acceptance in IBD routine diagnostics, probably
as a result of their low specificity.

[0028] For CD patients, autoantibodies against tissue of
exocrine pancreas (PAK) and antibodies against mannan
from Saccharomyces cerevisiae (ASCA) have been identified
as being pathognomonic (Stacker et al., 1987, Main et al.,
1988). Autoantibodies against human neutrophilic granulo-
cytes (ANCA) and goblet cells (BAK) are mainly found in
UC patients.

[0029] The determination of PAK, ANCA and ASCA is
regarded as useful in diagnosing IC.

[0030] However, even today, due to the unknown autoanti-
gens responsible for immune reaction, IBD-specific autoan-
tibodies against pancreatic tissue, goblet cells and human
neutrophilic granulocytes are still determined using immun-
ofluorescence technology (IFT). Thus, using the above tech-
nology, autoantibodies against pancreatic antigens have been
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found in 27 to 39% of CD patients. More than half of the CD
patients (68%) with extraintestinal complications may have
PAK. In practice, however, this technology has been found to
be disadvantageous because it cannot be automated and is
therefore cost-intensive and time-consuming.

[0031] In contrast, ASCA being likewise specific for CD
are detected at increased levels in an enzyme immunoassay
(EIA)because this method is less subjective in terms of evalu-
ation and can be automated.

[0032] Today, separate antibody determinations are
regarded as too insensitive for serological diagnostics of CD.
Combining different antibody specificities can highly
improve the diagnostic sensitivity or specificity in differential
diagnosis of IBD and allow a prognosis in IC.

[0033] A common technological platform such as FIA is
extraordinarily advantageous in combining parameters. One
precondition, however, is to know the PAK autoanti-gen
which is specifically recognized by the PAK in pancreatic
tissue sections of different species.

[0034] The pasthas seen various approaches to identify the
autoantigens in CD, and the focus of interest has been on
pancreatic antigens because of the above-mentioned rela-
tively high sensitivity of PAK. Using tissue sections of vari-
ous species (human, rat, monkey), PAK have been detected by
means of IFT. Regarding the phylogeny, this suggests con-
served epitopes recognized by PAK. Fricke et al. have
described a protein complex consisting of a plurality of sub-
units with a molecular weight (m.w.) of more than 800 kDa,
which react with PAK (Fricke et al., 1999). However, the
authors have neither been able to sequence and thus identify
the corresponding protein nor the subunits with m.w. 16, 18,
19, 24, 27, 29, 31 and 34 kDa reactive with PAK in the
immunoblot. It has been assumed that the protein recognized
by PAK should be a large protein complex including a number
of subgroups. Based on inhibition experiments using various
glycoproteins, reactivity of PAK with carbohydrate chains of
putative autoanti-gens has been ruled out.

[0035] Seibold et al. have described the reactivity of PAK to
a macromolecular antigen purified from pancreatic juice,
with a m.w. of more than 10° Da (1,000 kDa), which lost its
PAK reactivity upon treatment with trypsin. No reactivity
with PAK has been determined in ELISA with various pan-
creatic proteins such as amylase, lipase, phospholipase A and
C, enterokinase, carboxypeptidase A and B, chymotrypsin A
and B, chymotrypsinogen, elastase, trypsin, trypsin inhibitor,
lactoferrin and callecrein.

[0036] Although, according to a number of authors, the
level of GP2 and the severity of IBD correlate, the physiologi-
cal context is unknown. As has been demonstrated in a knock-
out mouse model, the absence of GP2 is neither essential to
the secretion of the exocrine pancreas nor to the formation of
zymogenic granules. Furthermore, the physiological function
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of the two known isoforms of GP2 is unclear (Fukuoca,
2000). In addition to a short isoform having a length of 380
amino acids, §-GP2, there is an a-GP2 530 amino acids in
length. Both isoforms of the peptide can be detected in the
tissue of human pancreas, among others, the small f-GP2
isoform occurring with substantially higher titers than the
large a-GP2. Also, detection of the transcripts of both forms
in pancreatic tissue shows stronger expression of f-GP2 com-
pared to a-GP2.

[0037] The role of the different isoforms is unclear. Pep-
tides having sequences highly similar to the large a-GP2
isoform are said to be responsible for pancreatic tumor for-
mation. Antibodies to GP2 as analyte and marker are intended
for use in diagnosing pancreatic cancer and the peptide and its
nucleic acid sequence for use in immune therapy of cancerous
diseases of the pancreas (WO 01/94409). Antibodies to the
small f-GP2 isoform find use as markers of pancreatitis (WO
96/17873). An increase in $-GP2 concentration is said to be
indicative of the disease.

[0038] Explicit reference has been made to the necessary—
still to be found—identification of the pancreatic autoantigen
(s) in order to clarify the status of autoimmune processes in
the pathogenesis of CD and support discrimination of unclear
IBD cases by appropriate laboratory diagnostics.

[0039] Attempts are known from the prior art wherein pep-
tides have been obtained using randomized phage display
libraries, which peptides have been employed in the determi-
nation of CD-specific antibodies. Four different nonamers
were determined which gave positive detection in 56.5% of
the serums of CD patients when used in an EIA. Control
groups (UC, duodenal ulcer, healthy) gave no response or
only in 6% of the cases. However, conclusions as to the native
CD autoantigen(s) were not possible from the known peptide
sequences of the nonamers.

[0040] To date, however, no success has been made in iden-
tifying the corresponding pancreatic antigen(s) (Bossuyt,
2006). Thus, a non-invasive, specific, quantitative, rapidly,
easily and inexpensively feasible detection assay for diagnos-
ing Crohn’s disease and chronic pancreatitis and discriminat-
ing the latter from ulcerative colitis is not available as yet.

[0041] This problem is solved by the invention. Based on
the surprising characterization of GP2 as autoantigen for CD
and the associated chronic pancreatitis, a method in accor-
dance with the claims was developed for the diagnosis or
therapy control of IBD using GP2; advantageous embodi-
ments of the invention can be inferred from the subclaims.

[0042] Accordingly, the invention relates to a method for
the detection of antibodies from stool and/or body fluids,
especially blood and/or serum, via immune reaction with
GP2, immunoreactive sequences or analogs thereof, particu-
larly according to SEQ ID NO 1:

10 20 30 40 50
MVGSGLLWLA LVSCILTQAS AVQRGYGNPI EASSYGLDLD CGAPGTPEAH

70 80 90 100 110
LLDEPFRSTE NSAGSQGCDK NMSGWYRFVG EGGVRMSETC VQVHRCQTDA

130 140 150 160 170
LGDGITNHTA CAHWSGNCCF WKTEVLVKAC PGGYHVYRLE GTPWCNLRYC

190 200 210 220 230
EKACRPEEEC LALNSTWGCF CRQDLNSSDV HSLQPQLDCG PREIKVKVDK

60
VCFDPCQNYT

120
PMWLNGTHPA

180
TDPSTVEDKC

240
CLLGGLGLGE
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-continued

250 260 270 280 290
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300

EVIAYLRDPN CSSILQTEER NWVSVTSPVQ ASACRNILER NQTHAIYKNT LSLVNDFIIR

310 320 330 340 350

360

DTILNINFQC AYPLDMKVSL QAALQPIVSS LNVSVDGNGE FIVRMALFQD QNYTNPYEGD

370 380 390 400 410

420

AVELSVESVL YVGAILEQGD TSRFNLVLRN CYATPTEDKA DLVKYFIIRN SCSNQRDSTI

430 440 450 460 470

480

HVEENGQSSE SRFSVQMFMF AGHYDLVFLH CEIHLCDSLN EQCQPSCSRS QVRSEVPAID

490 500 510 520
LARVLDLGPI TRRGAQSPGV MNGTPSTAGF LVAWPMVLLT VLLAWLF

in the prophylaxis, diagnosis, therapy or aftercare of autoim-
mune diseases. According to the invention, the definition of
body fluids also comprises human blood, serum, urine, pure
pancreatic juices or duodenal juices.

[0043] The determination of autoantibodies to GP2 or use
thereof in an ELISA as a solid-phase antigen in serological
diagnostics of CD or chronic pancreatitis has neither been
considered nor mentioned in the prior art.

[0044] The invention is directed to the surprising teaching
that GP2, particularly according to the sequence SEQ ID NO
1, or the nucleic acid encoding the same can be used in the
detection and treatment of autoimmune diseases, especially
inflammatory bowel diseases, and more preferably Crohn’s
disease, chronic pancreatitis and ulcerative colitis.

[0045] In another aspect, the invention relates to a method
wherein human IgA, IgM and/or 1gG antibody autoimmune
diseases are detected.

[0046] In apreferred embodiment of the method according
to the invention the GP2 is of human, animal, recombinant or
synthetic origin. GP2 represents a highly conserved peptide
so that GP2 of any origin can advantageously be used for
detection as long as the sequence is functionally analog to the
sequence according to the invention. High binding affinity
between the GP2 as antigen and the autoantibodies is
retained.

[0047] In another preferred embodiment of the method
according to the invention the autoantibodies are detected in
an immunoassay, preferably with direct or indirect coupling
of one reactant to a labelling substance. This enables flexible
adaptation of the method to the potentials and requirements of
different laboratories and their laboratory diagnostic equip-
ment.

[0048] In one advantageous embodiment the IBD-specific
antibodies are detected in an immunoassay wherein the anti-
bodies are present dissolved in a liquid phase, preferably
diluted in a conventional buffer solution well-known to those
skilled in the art or in an undiluted body fluid. According to
the invention, detection can also be effected using stool
samples.

[0049] In another advantageous embodiment the immu-
noassay is used in the detection of antibodies, to which end
binding of the GP2 antigen in accordance with SEQ IDNO 1
to a solid phase is envisaged. Following addition of sample
solution, the patient’s antibody included therein binds to the
GP2 antigen. The antibody which is obtained e.g. from the
serum or stool of a patient and bound to GP2 is subsequently
detected using a labelled reagent and optionally quantified.
This method wherein the antigen is bound to the solid phase
is known as “direct assay” to those skilled in the art.

[0050] Thus, according to the invention, detection of the
antibodies in this method is effected using labelled reagents
according to the well-known ELISA (Enzymel .inked Immu-
nosorbent Assay) technology. Labels according to the inven-
tion therefore comprise enzymes catalyzing a chemical reac-
tion which can be determined by optical means, especially by
means of chromogenic substrates, chemiluminescent meth-
ods or fluorescent dyes.
[0051] Inanother preferred embodiment the autoantibodies
are detected by labelling with weakly radioactive substances
in radioimmunoassays (RIA) wherein the resulting radioac-
tivity is measured.
[0052] In another preferred embodiment of the invention,
soluble or solid phase-bound GP2 molecules are used to bind
the antibodies. In a second reaction step, anti-human immu-
noglobulins preferably selected from the group comprising
anti-human IgA, anti-human IgM and/or anti-human IgG
antibodies, said anti-human immunoglobulins being detect-
ably labelled conjugates of two components which can be
conjugated with any conventional labelling enzymes, espe-
cially chromogenic and/or chemiluminescent substrates,
preferably with horseradish peroxidase, alkaline phos-
phatase. The advantage of this embodiment lies in the use of
ELISA technology usually available in laboratory facilities so
that detection according to the invention can be established in
a cost-effective manner.
[0053] In another preferred embodiment of the invention
the antibody bound to GP2 reacts with anti-human immuno-
globulins, preferably selected from the group comprising
anti-human IgA, anti-human IgM and/or anti-human IgG
antibodies, detectably coupled to fluorescein isothiocyanate
(FITC). Much like the above-mentioned ELISA, the FITC
technology represents a system that is available in many
places and therefore allows smooth and low-cost establish-
ment of the inventive detection in laboratory routine.
[0054] The invention also relates to a method for the treat-
ment of inflammatory bowel diseases, comprising the follow-
ing steps:
[0055] a) providing a column having GP2 coupled thereto;
[0056] b) passing the plasma of a patient over the column
under conditions allowing effective binding of GP2 to anti-
bodies in the patient’s plasma, thereby removing a signifi-
cant amount of antibodies from the plasma of the patient;
and

[0057] c¢) returning the plasma thus obtained into the
patient.
[0058] Inapreferred embodiment of the above-mentioned

method according to the invention, GP2 in accordance with
SEQ ID NO 1 recognizes autoantibodies directed against
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intestinal tissue. This embodiment has the advantageous
effect that diagnosis of IBD can simply be effected from body
fluids or stool without interventions frequently involving
stress to the patient.

[0059] In another preferred embodiment of the invention
the GP2 in accordance with SEQ ID NO 1 is bound to a solid
phase. Binding of GP2 in accordance with SEQ ID NO 1 to
the solid phase canbe effected viaa spacer. All those chemical
compounds having suitable structural and functional precon-
ditions for spacer function can be used as spacers as long as
they do not modify the binding behavior in such a way that
binding of the GP2 autoantibody in accordance with SEQ 1D
NO 1 is adversely affected.

[0060] The inventive methods and uses allow diagnosis or
therapy control of Crohn’s disease because the GP2 antigen,
preferably in accordance with SEQ ID NO 1, surprisingly
allows detection of autoantibodies from stool and/or body
fluids, especially blood and/or serum, via immune reaction
with GP2, immunoreactive sequences or analogs thereof, said
immune reaction being carried out without using tissue sec-
tions of animal or human tissue.

[0061] In apreferred variant of the above-described detec-
tion method the autoantibody is preferably detected using
direct or indirect coupling of a reactant with a labelling sub-
stance.

[0062] Likewise according to the invention is to perform
the above-described detection method on a solid phase, in
which case the storability of the peptide is advantageously
increased as a result of the surprisingly stable linkage of the
GP2 anti-gen to the solid phase.

[0063] The invention is also directed to the use of the GP2
molecule in accordance with sequence SEQ ID NO 1 in the
productionofa medicament for use in prophylaxis, diagnosis,
therapy and/or aftercare of autoimmune diseases. In practice,
the use according to the invention has the advantageous effect
that more complex and unreliable procedures based on e.g.
biopsies, laboratory diagnostics and clinical interventions are
dispensable in many cases, or that such measures—owing to
the above-described detection—can be significantly opti-
mized in their implementation.

[0064] In a preferred embodiment of the method the
autoimmune disease is selected from the group of inflamma-
tory bowel diseases (IBD) and/or autoimmune hepatic dis-
eases, detection of which advantageously can be performed in
a specific, reproducible and cost-effective manner, using the
GP2 autoantigen.

[0065] In another preferred embodiment of the invention
the inflammatory bowel disease is Crohn’s disease, chronic
pancreatitis and/or ulcerative colitis. To date, detection or
differentiation of the above diseases was only possible with
limited success or great efforts. The above preferred embodi-
ment now enables easy detection of Crohn’s disease and
chronic pancreatitis and even differentiation from ulcerative
colitis by means of differential diagnostics.

[0066] Crohn’s disease belongs to the group of chronic
inflammatory bowel diseases. It is a presumably autoaggres-
sive, chronic-granulomatous inflammation which may
appear in the entire gastrointestinal tract, i.e. from the oral
cavity down to the anus. Affection is mainly in the lower small
intestine (terminal ileum, affection about 40%) and colon,
more rarely in esophagus and mouth. Crohn’s disease is char-
acterized by a discontinuous, segmental affection (so-called
“skip lesions™) of the intestinal mucosa, i.e., the disease can
be present simultaneously in a plurality of intestinal sections

Jul. 22,2010

separated by healthy sections. Other designations of the dis-
ease are regional enteritis, terminal ileitis, regional entero-
colitis and sclerosing chronic enteritis, or the abbreviation
CD (Crohn’s disease), and IBD (inflammatory bowel disease)
as a generic term. Accordingly, Crohn’s disease in the mean-
ing of the invention is any condition which is macroscopically
characterized by the following changes:

[0067] Garden hose phenomenon: segmental stenoses
caused by fibrosing

[0068] Cobble stone phenomenon: inflamed mucosa in
alternation with deep ulcerations, thereby producing a
cobble stone-like appearance

[0069] Inflammatory conglomerate tumor: various intes-
tinal sections adhere to each other.

[0070] Histologically, it is mainly accumulation of lym-
phocytes (eosinophilic), granulocytes and histiocytes that is
recognized in the biopsies of inflamed intestinal tissue.
Adjoining lymphatic nodes are usually increased in size.
Frequently, there is formation of granulomas which can be
differentiated into two types: epithelioid cell granulomas and
microgranulomas (smaller and without central necrosis).
[0071] However, Crohn’s disease in the meaning of the
invention can also be characterized by way of diagnosis. In
this event, Crohn’s disease in the meaning of the invention is
acondition where at least one of the following features can be
detected:

[0072] Appendicitis: usually rapidly developing pain in
the right lower abdomen.

[0073] Frequently, temperature difference >1° C.
between rectal and axillary measurement.

[0074] Diverticulitis: palpable resistance, pain in lower
abdomen usually on left side.

[0075] Yersiniosis: detection of pathogen from stool or
biopsy material, increase in antibody titer.

[0076] Intestinal tuberculosis: very rare in Central
Europe today. Intestinal tuberculosis is frequently
accompanied by involvement of the lungs. “Cheesy”
epithelioid cell granulomas are found in the biopsy
material.

[0077] Any other invasive infectious colitis (salmonella
enteritis, pseudomembranous colitis etc.)

[0078] Pancreatitis in the meaning of the invention is
inflammation of the pancreas which can be acute or take a
chronic course.
[0079] Pancreatitis is usually induced by activation of pan-
creatic enzymes within the organ. The function of these
enzymes is to digest proteins and fat so that autodigestion of
the organ is induced. Autodigestion results in inflammation of
the pancreas. In severe cases, hemorrhage, serious tissue
damage, infections and cysts may develop. An inflamed gland
may cause enzymes to enter the bloodstream, thus reaching
the lungs, heart and kidneys where further damage may arise.
Acute pancreatitis develops when the pancreas suddenly
becomes inflamed but recovers afterwards. Some patients
suffer from acute pancreatitis a number of times but recover
completely each time. Acute pancreatitis appears suddenly
and can be a serious, life-threatening disease causing a large
number of complications, but the patients normally recover
from acute pancreatitis. The incidence is about five to ten new
diseases per 100,000 inhabitants per year.
[0080] There are two types of courses:
[0081] 1.Edematous pancreatitis: bland course with swell-
ing of the organ and minor necroses in surrounding fatty
tissue.
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[0082] 2. Hemorrhagic-necrotizing pancreatitis: extensive
necroses and hemorrhages in the pancreas and into the
neighboring area; often referred to as pancreatic apoplexy
as a result of its fulminant symptoms.

[0083] Morphologic assessment of the pancreas, especially
differentiation between edematous and necrotizing pancre-
atitis, is most successful when using contrast medium-en-
hanced computer tomography. The Balthazar score (0 to 10
points) was found useful in severity classification.

[0084] Acute pancreatitis may have several causes. The
most frequent are gallstones which become stuck temporarily
or for a prolonged period of time in the orifice of the biliary
duct leading into the duodenum, which is also the orifice of
the pancreatic duct (about 45% of acute pancreatitides). A
similarly frequent cause is chronic alcohol abuse (about
35%). No distinct trigger factor can be determined in about
15% of affected individuals, and these cases are referred to as
idiopathic genesis. In addition, there are rarer causes such as:

[0085] Side effects of drugs (e.g. asparaginase, azathio-
prin, furosemide, glucocorticoids, antibiotics (tetracy-
clines, sulfamethoxazole, trimethoprim), anticonvulsive
agents (valproate, carbamazepine), propofol ete.

[0086] Infections, e.g. mumps, Coxsackie virus, hepati-
tis, HIV, cytomegaly virus

[0087] Elevated blood calcium values, e.g. in hyperpar-
athyroidism
[0088] Strongly elevated blood fat (triglycerides)
[0089] Iatrogenic upon ERCP
[0090] Genetic: cystic fibrosis
[0091] Initially, acute pancreatitis becomes apparent by a

pain in the (left to entire) upper abdomen (epigastrium) which
radiates into the thorax and disappears after a few days. The
pain is often vigorous and sometimes prolonged as well. The
pain can be sudden and intense, or begin in the form of a mild
pain which becomes worse upon ingestion of food (as a result
of pancreas stimulation during form ation of pancreatic
enzymes to digest the food). The abdomen can be swollen and
highly sensitive. Abdomen painful to touch and a so-called
rubber abdomen caused by meteorism and (moderate) guard-
ing are characteristic in physical examinations. Likewise,
there can be pain in the lower area of the thoracic spine.
Initially, such pain is similar to a mild lumbago but subse-
quently develops more and more into a feeling of “being
pierced” from the back to the region of the head of the pan-
creas on the abdominal side.

[0092] Patients with acute pancreatitis normally look very
ill and actually have the feeling of being ill. Other symptoms
are, for example, nausea, vomiting, obstipation, fever, accel-
erated pulse. In severe cases, jaundice (icterus) (in the event
of obstructed biliary ducts), abdominal dropsy (ascites) (in
the event of obstructed portal system), pleural effusion, shock
and signs of sepsis appear in addition.

[0093] In laboratory diagnostics, an increased leukocyte
count (leukocytosis) and an increase in the concentration of
pancreatic enzymes (e.g. trypsin, amylases, lipase) are
detected. Also, the calcium, magnesium, sodium, potassium,
bicarbonate, sugar or fat values in blood can be increased.

[0094] About 20% of acute pancreatitis cases are serious. A
patient could dehydrate and develop low blood pressure.
Sometimes there are cardiac, pulmonary or renal failures.
Acute pancreatitis in the worst cases results in hemorrhage,
shock and sometimes death.
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[0095] According to the current Atlanta classification, a
differentiation between mild and severe acute pancreatitis is
made.

[0096] An obsolete classification divides into an edematous
form (early stage), a hemorrhagic form with local or gener-
alized hemorrhages and an acute necrotizing form.

[0097] Chronic pancreatitis has many causes, but 70 to 80%
can be attributed to chronic alcohol abuse. It appears more
frequently in males than females and often develops between
the age of 30 and 40. Chronic pancreatitis can also develop
from an acute inflammation if the source is not eliminated or
if the efferent duct is damaged.

[0098] Some of the chronic pancreatitides have hereditary
causes. They are based on an abnormality of enzymes that are
formed by the pancreas and cause tissue damages. Other
forms of the disease are caused by external factors such as
tobacco smoking.

[0099] During early stages of a pancreatitis a physician is
often unable to decide whether an acute or chronic form is
concerned. The symptoms may be the same.

[0100] Chronic pancreatitis frequently causes chronic pain.
In some cases of chronic pancreatitis the pain abates as the
disease progresses. It also gives rise to a pancreatic hypofunc-
tion, resulting in weight loss and disturbed digestion. Insuf-
ficient digestion and absorption lead to excretion of fats and
proteins via the stool. Diabetes may develop if the endocrine
cells (Langerhans islets) in the pancreas are damaged.
[0101] Diagnosing chronic pancreatitis is difficult; how-
ever, some highly advanced medical technologies are avail-
able. Pancreatic function blood tests may aid in deciding
whether the pancreas is still capable of producing sufficient
digestive enzymes. However, they barely found acceptance in
practice.

[0102] Abnormalities of the pancreas can also be recog-
nized using sonography, ERCP and computer tomography.
[0103] During more advanced stages of chronic pancreati-
tis, wherein diabetes and malabsorption are seen, a physician
may also perform blood, urine and stool tests for diagnosis.
[0104] Treatment of chronic pancreatitis involves prescrip-
tion of analgesics and a change in diet. Patients can reduce the
loss of fats and proteins by taking drugs containing pancreatic
enzymes. The consequence of this will be improved nutrition
and weight increase. Insulin or other medications are some-
times prescribed in order to control the blood sugar level.
[0105] In some cases of chronic pancreatitis, surgery is
performed to alleviate pain by taking the strain from an
enlarged and congested pancreatic duct.

[0106] In another preferred embodiment of the invention,
GP2 is used to detect hepatic diseases, primary sclerosing
cholangitis and/or autoimmune enteritides. Most surpris-
ingly, the GP2 autoantigen is suitable not only for specific
detection of IBD, but also for the detection of various hepatic
diseases.

[0107] Cholangitis in the meaning of the invention refers to
inflammation of the intrahepatic biliary ducts. It can be
induced by various causes, including—among other things—
obstruction of the biliary ducts by gallstones, stenoses,
tumors or parasite infestation. It is differentiated into acute
purulent cholangitis, non-purulent destructive cholangitis
and chronic sclerosing cholangitis.

[0108] Acute purulent cholangitis: The acute cholangitis
usually develops by infection during colonization with bac-
teria, mainly Escherichia coli, Enterococcus or Klebsiella
species. Unilateral pain in the upper abdomen, fever and
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shaking chills appear as symptoms. Furthermore, severe
purulent cholangitis gives rise to shock conditions, disorders
of the central nervous system and renal dysfunctions. Treat-
ment involves endoscopic intervention in the biliary ducts,
such as endoscopic retrograde cholangiopancreatography
(ERCP) or percutaneous transhepatic cholangiodrainage
(PTCD), which restore the biliary flow, and usually antibio-
sis.

[0109] Non-purulent destructive cholangitis: This form of
cholangitis takes a chronic course and is also referred to as
primary biliary cirrhosis. 95% of affected individuals are
females, and the incidence peak is between the age of 40 and
60. In diagnostic terms, antimitochondrial antibodies (AMA)
are found in the blood of most patients so that an autoimmu-
nological genesis is assumed. Clinically, the patients are char-
acterized by itching, icterus and hypercholesterolemia. Dur-
ing the further course, help to a patient is only possible by
means of liver transplantation.

[0110] Chronic sclerosing cholangitis: Chronic sclerosing
cholangitis is the rarest biliary duct inflammation and is
divided into a primary and a secondary sclerosing form. The
primary form develops through infections in the presence of
a pre-existing genetic disposition (an association with the
HLA-BS§ antigen has been determined) and affects males
twice as often as females. p-ANCA is found in up to 90% of
the cases. The secondary form develops on the basis of pre-
existing immunodeficiency syndromes. As in destructive
cholangitis, liver transplantation is necessary in the final
stage.

[0111] Autoimmune enteritides in the meaning of the
invention involve any form of enteritis, especially those being
caused by chronic inflammatory bowel diseases. Also,
autoimmune enteritides in the meaning of the invention
involve those being caused by salmonella, E. coli, cholera or
typhus pathogens, or by fungi, protozoa, toxic substances, but
also any allergy-based enteritis or any form of actinic enteri-
tis, Yersinia enteritis or bacterial dysentery.

[0112] In another preferred embodiment of the invention
the amino acid sequence of the GP2 peptide has at least 60%,
preferably 70%, more preferably 80%, especially preferably
90% homology to the sequence in accordance with SEQ ID
NO 1. That is, the invention relates to all peptides having
preferably 60%, 70%, 80%, especially preferably 90%
homology to the sequence in accordance with SEQ IDNO 1.
Tt will be appreciated that these homologs can be modified by
deletion, addition, substitution, translocation, inversion and/
or insertion. More specifically, this modification concerns
homologous peptides with functional analogy. In the mean-
ing ofthe invention the peptides are functionally analogous if
they specifically interact with autoantibodies associated with
the above-mentioned diseases.

[0113] Accordingly, the invention is directed to the dis-
closed peptide and to the homologs which can be used in a
functionally analogous manner. With respect to homologs/
functional analogs, it will be appreciated by those skilled in
the art that modifications by additions, deletions or substitu-
tions can be made without substantially changing the
polypeptide. The modified amino acid sequence is not sub-
stantially changed if it achieves the same function as the
sequence in accordance with SEQ ID NO 1 in essentially the
same way, leading to the same result. For example, function-
ally analogous peptides can be SEQ ID NO 2:
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MPHLMERMVGSGLLWLALVSCILTQASAVQRGYGNPIEASSYGLDLDCGA
PGTPEAHVCFDPCONYTLLDEPFRSTENSAGSQGCDKNMSGWYRFVGEGG
VRMSETCVQVHRCQTDAPMWLNGTHPALGDGI TNHTACAHWSGNCCFWKT
EVLVKACPGGYHVYRLEGTPWCNLRYCTVPRDPSTVEDKCEKACRPEEEC
LALNSTWGCFCRQDLNSSDVHSLQPQLDCGPREIKVKVDKCLLGGLGLGE
EVIAYLRDPNCSSILQTEERNWVSVTSPVQASACRNILERNQTHAIYKNT
LSLVNDFIIRDTILNINFQCAYPLDMKVSLOAALQPIVSSLNVSVDGNGE
FIVRMALFQDONYTNPYEGDAVELSVESVLYVGAILEQGDTSRENLVLRN
CYATPTEDKADLVKYFIIRNSCSNQRDSTIHVEENGQSSESRFSVQUFME
AGHYDLVFLHCEIHLCDSLNEQCQPSCSRSQVRSEVPAIDLARVLDLGPI

TRRGAQSPGVMNGTPSTAGFLVAWPMVLLTVLLAWLF

or SEQ IDNO 3
[0114]

MPHLMERMVGSGLLWLALVSCILTQASAVQRGYGNPIEASSYGLDLD
CGAPGTPEAHVCFDPCONYTLLDEPFRSTENSAGSQGCDKNMSGWYR
FVGEGGVRMSETCVQVHRCQTDAPMWLNGTHPALGDGITNHTACAHW
SGNCCFWKTEVLVKACPGGYHVYRLEGTPWCNLRYCTDPSTVEDKCE
KACRPEEECLALNSTWGCFCRQDLNS SDVHSLOPQLDCGPREIKVKYV
DKCLLGGLGLGEEVIAYLRDPNCSSILQTEERNWVSVTSPVQASACR
NILERNQTHAIYKNTLSLVNDFIIRDTILNINFQCAYPLDMKVSLQA
ALQPIVSSLNVSVDGNGEF IVRMALFQDONYTNPYEGDAVELSVESYV
LYVGAILEQGDTSRFNLVLRNCYATPTEDKADLVKYFIIRNSCSNQR
DSTIHVEENGQSSESRFSVQMFMFAGHYDLVFLHCEIHLCDSLNEQC
QPSCSRSQVRSEVPAIDLARVLDLGPITRRGAQSPGVMNGTPS TAGF

LVAWNPMVLLTVLLAWLE

or SEQ ID NO 4
[0115]

MPHLMERMVGSGLLWLALVSCILTQASAVQRVPRDPSTVEDKCEKAC
RPEEECLALNSTWGCFCRQDLNS SDVHSLQPQLDCGPREIKVKVDKC
LLGGLGLGEEVIAYLRDPNCSSILQTEERNWVSVTSPVQASACRNIL
ERNQTHAIYKNTLSLVNDFIIRDTILNINFQCAYPLDMKVSLQAALQ
PIVSSLNVSVDGNGEFIVRMALFQDQNY TNPYEGDAVELSVESVLYV
GAILEQGDTSRFNLVLRNCYATPTEDKADLVKYFIIRNSCSNQRDST
IHVEENGQSSESRFSVQOMFMFAGHYDLVFLHCETHLCDSLNEQCQPS
CSRSQVRSEVPAIDLARVLDLGPITRRGAQSPGVMNGTPSTAGFLVA

WPMVLLTVLLAWLF
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or SEQ IDNO'5
[0116]

MPHLMERMVGSGLLWLALVSCILTQASAVQRDPSTVEDKCEKACRPE
EECLALNSTWGCFCRQDLNSSDVHS LQPQLDCGPREIKVKVDKCLLG
GLGLGEEVIAYLRDPNCSSILQTEERNWVSVTSPVQASACRNILERN
QTHAIYKNTLSLVNDFIIRDTILNINFQCAYPLDMKVSLQAALQPIV
SSLNVSVDGNGEFIVRMALFQDONYTNPYEGDAVELSVESVLYVGAI
LEQGDTSRFNLVLRNCYATPTEDKADLVKYFIIRNSCSNQRDSTIHV
EENGQSSESRFSVQMFMFAGHYDLVFLHCEIHLCDSLNEQCQPSCSR
SQVRSEVPAIDLARVLDLGPI TRRGAQSPGVMNGTPSTAGFLVAWPM

VLLTVLLAWLF

[0117] More specifically, the above-mentioned peptides
are claimed for the diagnosis of the immune diseases speci-
fied above. The above-mentioned sequences accomplish
essentially the same function in essentially the same way and
furnish essentially the same result as sequence SEQ IDNO 1.
They are therefore covered by the teaching according to the
invention, i.e., the use of the GP2 molecule as a drug, espe-
cially in the prophylaxis, diagnosis, therapy and/or aftercare
of inflammatory bowel diseases.

[0118] Consequently, the amino acid sequences, i.e. the
peptides in the meaning of the invention, may include a num-
ber of additional amino acids, spacers or other structures that
makes them suitable for interaction with autoantibodies, pref-
erably in such a way that they represent an epitope for the
latter. Accordingly, the sequence according to the invention is
not restricted to peptides related to anti-body epitopes but
rather refers to the molecule and all fragments thereof spe-
cifically interacting with autoantibodies in such a way that
diagnosis of inflammatory bowel diseases is possible. In the
meaning of the invention the terms epitope, peptide and
amino acid sequence can therefore be used synonymously in
preferred embodiments.

[0119] Various ways of preparing functionally analogous
peptides have been disclosed in the prior art. Peptides
designed starting from the peptides of the invention using
such methods are included in the teaching according to the
invention. For example, one way of generating functionally
analogous peptides has been described in PNAS USA 1998,
Oct. 13,9521, 12179-84; WO 99/6293 and/or WO 02/38592;
the above teachings are hereby incorporated in the disclosure
of the invention. That is, all peptides, peptide fragments or
structures comprising peptides generated using the methods
mentioned above—starting from the peptides of the inven-
tion—are peptides according to the invention, provided they
accomplish the object of the invention and, in particular,
interact with the pathogenic autoantibodies. For example,
these autoantibodies can be agonistic autoantibodies activat-
ing receptors.

[0120] In another preferred embodiment of the invention
the molecule comprises a linker or spacer selected from the
group of a-aminocarboxylic acids as well as homo- and hete-
rooligomers thereof, o,m-aminocarboxylic acids and
branched homo- or heterooligomers thereof, other amino
acids, as well as linear and branched homo- or heterooligo-
mers; amino-oligoalkoxyalkylamines; maleinimidocarboxy-
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lic acid derivatives; oligomers of alkylamines; 4-alkylphenyl
derivatives; 4-oligoalkoxyphenyl or 4-oligoalkoxyphenoxy
derivatives; 4-oligoalkylmercaptophenyl or 4-oligoalkylmer-
captophenoxy derivatives; 4-oligoalkylaminophenyl or 4-oli-
goalkylaminophenoxy derivatives; (oligoalkylbenzyl)phenyl
or 4-(oligoalkylbenzyl)phenoxy derivatives, as well as 4-(oli-
goalkoxybenzyl)phenyl or 4-(oligoalkoxybenzyl)phenoxy
derivatives; trityl derivatives; benzyloxyaryl or benzyloxy-
alkyl derivatives; xanthen-3-yloxyalkyl derivatives; (4-alky-
Iphenyl)- or co-(4-alkylphenoxy)alkanoic acid derivatives;
oligoalkylphenoxyalkyl or oligoalkoxyphenoxyalkyl deriva-
tives; carbamate derivatives; amines; trialkylsilyl or dialky-
lalkoxysilyl derivatives; alkyl or aryl derivatives or combina-
tions thereof.
[0121] In another preferred embodiment of the invention
the GP2 molecule is used as a soluble or solid phase-bound
autoantigen for direct or indirect autoantibody detection in
stool and/or body fluids, especially blood and/or serum, in
which case the use of the GP2 molecule in accordance with
SEQ ID NO 1 was found particularly advantageous.
[0122] In another preferred embodiment of the invention
the sequences according to the present application, or the
peptides which can be generated therefrom, are immobilized.
More specifically, the solid phase-bound GP2 molecule in
accordance with SEQ ID NO 1 is bound to organic, inorganic,
synthetic and/or mixed polymers, preferably agarose, cellu-
lose, silica gel, polyamides and/or polyvinyl alcohols. In the
meaning of the invention, immobilization is understood to
involve various methods and techniques to fix the peptides on
specific carriers, e.g. according to WO 99/56126 or WO
02/26292. For example, immobilization can serve to stabilize
the peptides so that their activity would not be reduced or
adversely modified by biological, chemical or physical expo-
sure, especially during storage or in single-batch use. Immo-
bilization of the peptides allows repeated use under technical
or clinical routine conditions; furthermore, a sample—pref-
erably blood components—can be reacted with at least one of
the peptides according to the invention in a continuous fash-
ion. In particular, this can be achieved by means of various
immobilization techniques, with binding of the peptides to
other peptides or molecules or to a carrier proceeding in such
away that the threedimensional structure—particularly in the
active center mediating the interaction with the autoantibod-
ies—of the corresponding molecules, especially of said pep-
tides, would not be changed. Advantageously, there is no loss
in specificity to the autoantibodies of patients as a result of
such immobilization. In the meaning of the invention, three
basic methods can be used for immobilization:

[0123] (i) Crosslinking: in crosslinking, the peptides are
fixed to one another without adversely affecting their activ-
ity. Advantageously, they are no longer soluble as a result
of such crosslinking.

[0124] (i) Binding to a carrier: binding to a carrier pro-
ceeds via adsorption, ionic binding or covalent binding, for
example. Such binding may also take place inside micro-
bial cells or liposomes or other membranous, closed or
open structures. Advantageously, the peptides are not
adversely affected by such fixing. For example, multiple or
continuous use of carrier-bound peptides is possible with
advantage in clinical diagnosis or therapy.

[0125] (iii) Inclusion: inclusion in the meaning of the
invention especially proceeds in a semipermeable mem-
brane in the form of gels, fibrils or fibers. Advantageously,
encapsulated peptides are separated from the surrounding
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sample solution by a semipermeable membrane in such a
way that interaction with the autoantibodies or fragments
thereof still is possible. Various methods are available for
immobilization, such as adsorption on an inert or electri-
cally charged inorganic or organic carrier. For example,
such carriers can be porous gels, aluminum oxide, bento-
nite, agarose, starch, nylon or polyacrylamide. Immobili-
zation proceeds via physical binding forces, frequently
involving hydrophobic interactions and ionic binding.
Advantageously, such methods are easy to handle and have
little influence on the conformation of the peptides. Advan-
tageously, binding can be improved as a result of electro-
static binding forces between the charged groups of the
peptides and the carrier, e.g. by using ion exchangers,
particularly Sephadex.

[0126] Another method is covalent binding to carrier mate-
rials. In addition, the carriers may have reactive groups form-
ing homopolar bonds with amino acid side chains. Suitable
groups in peptides are carboxy, hydroxy and sulfide groups
and especially the terminal amino groups of lysines. Aromatic
groups offer the possibility of diazo coupling. The surface of
microscopic porous glass particles can be activated by treat-
ment with silanes and subsequently reacted with peptides. For
example, hydroxy groups of natural polymers can be acti-
vated with bromocyanogen and subsequently coupled with
peptides. Advantageously, a large number of peptides can
undergo direct covalent binding with polyacrylamide resins.
Inclusion in three-dimensional networks involves inclusion
of the peptides in ionotropic gels or other structures well-
known to those skilled in the art. More specifically, the pores
of the matrix are such in nature that the peptides are retained,
allowing interaction with the target molecules. In crosslink-
ing, the peptides are converted into polymer aggregates by
crosslinking with bifunctional agents. Such structures are
gelatinous, easily deformable and, in particular, suitable for
use in various reactors. By adding other inactive components
such as gelatin in crosslinking, advantageous improvement of
mechanical and binding properties is possible. In microen-
capsulation, the reaction volume of the peptides is restricted
by means of membranes. For example, microencapsulation
can be carried out in the form of an interfacial polymerization.
Owing to the immobilization during microencapsulation, the
peptides are made insoluble and thus reusable. In the meaning
of the invention, immobilized peptides are all those peptides
being in a condition that allows reuse thereof. Restricting the
mobility and solubility of the peptides by chemical, biologi-
cal or physical means advantageously results in lower process
cost, particularly when eliminating autoantibodies from
blood components.

[0127] In another preferred embodiment of the invention,

unspecific adsorber molecules selected from the group com-

prising protein A, protein G, anti-human immunoglobulins or

L-tryptophan are employed in addition to the soluble or solid

phasebound GP2 molecule in accordance with SEQID NO 1.

[0128] In another preferred embodiment of the invention

the GP2 molecule in accordance with SEQ ID NO 1 is

selected from the group comprising:

[0129] a)amolecule having an amino acid sequence which
has sufficient homology to the GP2 molecule in accordance
with SEQ ID NO 1 to be functionally analogous thereto;

[0130] b)amolecule according to a) which has been modi-
fied by deletion, addition, substitution, translocation,
inversion and/or insertions and is functionally analogous to
the molecule according to a).
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[0131] Surprisingly, the use of the homologous and modi-
fied GP2 molecules in accordance with SEQ ID NO 1 is
associated with a number of advantages. In practice it was
found that the changes according to b) allow to obtain mol-
ecules which have increased stability, thus resulting in advan-
tages in the laboratory daily routine.

[0132] In another preferred embodiment of the invention
the molecule specified under b) has at least 40% homology to
the molecule specified under a). In laboratory daily routine
said 40% homologs have the surprising effect of not only
being storable longer than molecules according to a) in gen-
eral, but also of having an increased tolerance to temperature
fluctuations.

[0133] In another preferred embodiment of the invention
the molecule specified under b) has at least 60%, preferably
70%, more preferably 80%, especially preferably 90%
homology to the molecule specified under a). Regarding all
molecules according to b), the advantage of this variant is the
completely surprising property of having the longest storage
life.

[0134] In another preferred embodiment of the invention
the GP2 molecule in accordance with SEQ ID NO 1 is ina
linear or cyclic form, peptide cyclization proceeding via dis-
ulfide bridges when two cysteines are present or by way of
amide cyclization which optionally proceeds via the side
chains, terminal C and N or a combination of these possible
ways. In the above-mentioned methods, this variant of the
GP2 molecule can result in increased stability of the GP2
molecule in the presence of various denaturing buffers.
[0135] In another aspect the invention relates to the use of
GP2 in accordance with SEQ ID NO 1 in the production ofa
column coupled to GP2 for the treatment of inflammatory
bowel diseases, especially Crohn’s disease, chronic pancre-
atitis and/or ulcerative colitis, said treatment comprising
passing the plasma of a patient over the column, with condi-
tions being selected which allow effective binding of GP2 to
the immunoglobulins in the plasma of the patient, thereby
removing a significant amount of immunoglobulins from the
plasma of the patient, and returning the plasma thus obtained
into the patient. The above use has the advantageous effect
that immunoglobulins can be removed extremely rapidly
from the blood of IBD patients in acute cases.

[0136] In another aspect the invention relates to an immu-
nogenic agent using GP2, immunoreactive sequences or ana-
logs thereof in the production of a medicament for use in the
diagnosis or therapy control of diseases associated with an
immune reaction against these substances. Surprisingly, the
above-described sequences of GP2 also enable the produc-
tion of easy-to-handle medications which can be taken or
used by the patient according to the physician’s instructions
so that in-hospital treatment is not required.

[0137] Inapreferred embodiment the invention is directed
to the use of the above-mentioned immunogenic agent in
diagnosis or therapy control of chronic inflammatory or
autoimmune diseases, particularly inflammatory bowel dis-
eases such as Crohn’s disease, chronic pancreatitis and/or
ulcerative colitis. The advantage of this embodiment is that
even those patients with autoimmune inflammatory bowel
diseases who barely have access to diagnostic and therapeutic
centers of competence can obtain an easy-to-handle medica-
tion and use it under the supervision of a family doctor.
[0138] Inapreferred fashion the sequence SEQ IDNO 1 of
GP2 according to the present application, immunoreactive
sequences, analogs or fragments thereof are used as therapeu-
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tic active substances in the production of a medicament and
applied in an oral therapy of diseases associated with an
immune reaction against these substances. Use as therapeutic
active substance in the meaning of the invention implies the
use of the amino acid sequence or peptides which can be
formed therefrom in the entire field of medicine. Advanta-
geously, GP2 is a sufficiently stable and absorbable peptide so
that it can be administered to patients as medicament even on
the oral route.

[0139] Theinvention also relates to a pharmaceutical com-
position comprising at least one GP2 molecule in accordance
with SEQ ID NO 1, optionally together with a pharmaceuti-
cally acceptable carrier, for the treatment of chronic inflam-
matory or autoimmune diseases, particularly inflammatory
bowel diseases such as Crohn’s disease, chronic pancreatitis
and/or ulcerative colitis.

[0140] In particular, the pharmaceutical composition can
be used as a drug. To this end, it is possible, for example, to
modify the peptides or the entire amino acid sequence by
means of cyclization or other procedures well-known to those
skilled in the art such that destruction thereof by endogenous
peptide-degrading structures, e.g. serum proteases, is pre-
vented. By using the peptides or the protein (SEQ ID NO 1)
according to the invention, in vivo or ex vivo neutralization of
autoantibodies is possible. In in vivo neutralization, the drugs
are administered directly to the patient; in ex vivo neutraliza-
tion, the blood is conducted out of the body e.g. viaaloop, e.g.
in the form of a tube circulation, subsequently contacted with
the drug and, following neutralization of the autoantibodies,
returned into the organism, i.e., the patient. Regarded as drugs
in the meaning of the invention are compositions for thera-
peutic and prophylactic purposes, as well as pharmaceutical
compositions usable as diagnostic agents.

[0141] According to the invention, drugs or pharmaceutical
compositions—used in a synonymous fashion herein—are
substances and formulations of substances intended to cure,
alleviate or avoid diseases, illness, physical defects or patho-
logical affection by application on or in the human body.
According to the invention, medical adjuvants are substances
used as active ingredients in the production of drugs. Phar-
maceutical-technical adjuvants serve to suitably formulate
the drug or pharmaceutical composition and, if required dur-
ing the production process only, can even be removed there-
after, or they can be part of the pharmaceutical composition as
pharmaceutically tolerable carriers. Examples of pharmaceu-
tically tolerable carriers will be given below. Drug formula-
tion or formulation of the pharmaceutical composition is
optionally effected in combination with a pharmaceutically
tolerable carrier and/or diluent. Examples of suitable phar-
maceutically tolerable carriers are well-known to those
skilled in the art and comprise e.g. phosphate-buffered saline,
water, emulsions such as oil/water emulsions, various types
of detergents, sterile solutions, and so forth. Drugs or phar-
maceutical compositions comprising such carriers can be
formulated by means of well-known conventional methods.
These drugs or pharmaceutical compositions can be admin-
istered to an individual at a suitable dose, e.g. in a range of
from 1 pg to 10 g of peptides or protein per day and patient.
Doses of from 1 mg to 1 g are preferred. Preferred is admin-
istration of doses as small in number and as low as possible,
preferably a single dose. Administration can be effected on
various routes, e.g. intravenous, intraperitoneal, intrarectal,
intragastrointestinal, intranodal, intramuscular, local, but
also subcutaneous, intradermal or on the skin or via mucosa.
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Administration of nucleic acids encoding the peptide accord-
ing to the invention can also be effected in the form of a gene
therapy, e.g. viaviral vectors. The kind of dosage and route of
administration can be determined by the attending physician
according to clinical factors. As is familiar to those skilled in
the art, the kind of dosage will depend on various factors such
as size, body surface, age, sex, or general health condition of
the patient, but also on the particular agent being adminis-
tered, the time period and type of administration, and on other
medications possibly administered in parallel. Those skilled
in the art will also be familiar with the fact that the concen-
tration of autoantibodies can be diagnosed first, using the
peptides according to the invention, in order to determine the
required concentration of drug.

[0142] More specifically, the pharmaceutical compositions
or drugs comprise a pharmacological substance which
includes one or more peptides or the protein according to the
invention or/and nucleic acid molecules encoding the same,
in a suitable solution or administration form. Administration
thereof can be effected either alone or together with appro-
priate adjuvants described in connection with drugs or phar-
maceutical compositions, or in combination with one or more
adjuvants, e.g. QS-21, GPI-0100 or other saponines, water-
oil emulsions such as Montanide adjuvants, polylysine, pol-
yarginine compounds, DNA compounds such as CpG, Detox,
bacterial vaccines such as typhoid vaccines or BCG vaccines,
salts such as calcium phosphates and/or other suitable mate-
rial enhancing the effect, preferably immunostimulatory mol-
ecules such as interleukins, e.g. [L-2, 1L-12, 1L-4 and/or
growth factors such as GM-CSF. They are mixed with the
peptides or recognition molecules of the invention according
to well-known methods and administered in suitable formu-
lations and dosages. Formulations, dosages and suitable com-
ponents are well-known to those skilled in the art.

[0143] Obviously, the pharmaceutical composition or drug
can also be a combination of two or more of the inventive
pharmaceutical compositions or drugs, as well as a combina-
tion with other drugs, such as antibody therapies, chemo-
therapies or radiotherapies, suitably administered or applied
at the same time or separately in time. The production of the
drugs or pharmaceutical compositions proceeds according to
per se known methods.

[0144] As envisaged in a preferred embodiment of the
invention, the pharmaceutical carrier for the pharmaceutical
agent is selected from the group comprising fillers, disinte-
grants, binders, humectants, diluents, dissolution retarders,
absorption enhancers, wetting agents, absorbents and/or
lubricants. Surprisingly, it was found in practice that, advan-
tageously, a large number of pharmaceutical carriers are suit-
able for GP2 so that the administration form of the drug can
largely be adapted to the patient’s desires.

[0145] The invention also relates to a diagnostic kit for the
determination of autoimmune diseases, comprising a GP2
molecule in accordance with SEQ ID NO 1. The diagnostic
kit optionally includes instructions concerning combining the
contents of the kit and/or providing a formulation for the
detection of inflammatory bowel diseases, particularly
Crohn’s disease, chronic pancreatitis and/or ulcerative colitis.
For example, the instruction can be in the form of an instruc-
tion leaflet or other medium providing the user with informa-
tion as to the type of method wherein the substances men-
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tioned are to be used. Obviously, the information need not
necessarily be in the form of an instruction leaflet, and the
information may also be imparted via the Internet, for
example. To a patient, one advantageous effect of such akit is,
for instance, that he or she, without directly addressing a
physician, can determine the actual state of a disease even
during a journey and optionally adapt diet and activities
accordingly.

[0146] The invention also relates to an apparatus for chro-
matography, especially for apheresis, comprising the GP2
molecule in accordance with SEQ ID NO 1 for the treatment
of inflammatory bowel diseases, especially Crohn’s disease,
chronic pancreatitis and/or ulcerative colitis. As a rule, tradi-
tional treatment of acute inflammations envisages control of
the intestinal inflammation as rapid as possible, using a drug-
based treatment. The advantage of the chromatographic appa-
ratus according to the invention is that the patient need not be
administered with drugs, but instead, purification of the
patient’s blood from antibodies—thereby preventing exten-
sion from the center of inflammation—is effected on the
apheresis column without the risk of drug interactions and
impairment of organs. In a preferred embodiment the GP2
molecule in accordance with SEQ ID NO 1 is bound to a solid
phase inside the chromatographic system. The GP2 mol-
ecules have surprisingly high affinity to the autoantibodies
and show good immobilization on a solid phase so that the
apparatus according to the invention can be used to eliminate
the autoantibodies from fluids of a patient or neutralize the
autoantibodies. This method is known to those skilled in the
art under the term of immunoadsorption and apheresis
therapy. With the aid of immunoadsorption, immunoglobu-
lins are removed from the blood of a patient.

[0147] Advantageously, this imnmunoadsorption treatment
can be conducted both as inhospital and ambulant treatment.
It can be envisaged that the apparatus, particularly the so-
called adsorber, is part of an extracorporeal blood circulation.
To this end, blood is taken continuously or discontinuously
from a patient’s major vessel, particularly from an arm vein,
and separated into single components, such as cellular and
humoral components, using filtration or centrifugation. In
particular, one essential blood component obtained in this
fashion is blood plasma. Advantageously, the blood plasma
can be passed through the apparatus of the invention and,
following adsorption of the autoantibodies, returned into the
patient, particularly through another vein of arms or legs,
together with previously separated blood components, espe-
cially cellular components. It can also be envisaged that the
peptides are immobilized on a Sepharose matrix. The matrix
can be placed in a container having a volume of 10 to 400 ml.
Thereafter, the blood plasma of the patient can be passed over
the matrix where the autoantibodies will be bound, thus
allowing elimination thereof from the blood plasma.

[0148] Those skilled in the art will be familiar with various
ways of providing such solid phase-fixed peptides, e.g. in the
form of (i) regeneratable adsorption columns, (ii) double
columns and (iii) disposable columns. The diverse wash and
elution solutions permitting high efficiency of treatment can
easily be determined by a person skilled in the art by using
routine tests. By providing the teaching according to the
invention, particularly the peptides of the invention, various
ways of employing the peptides in vivo, ex vivo and in vitro in
prophylaxis, diagnosis, therapy and aftercare of cold-in-
duced, autoantibody-mediated diseases are disclosed to a per-
son skilled in the art.

Jul. 22,2010

[0149] The teaching according to the present application is
remarkable for the following features:

[0150] Departure from conventional technologies
[0151] New field of problems
[0152] Existence of a long-unsatisfied, urgent need for

the solution of the problem solved by the invention

[0153] Hitherto vain efforts in the art

[0154] Simplicity of a solution indicates inventive activ-
ity, especially as it replaces more complicated teachings

[0155] Development in scientific technology has pro-
ceeded in a different direction

[0156] Achievement that rationalizes development

[0157] Erroneous ideas in the art on the solution of the
problem at issue (prejudice)

[0158] Technical progress, e.g. improvement, perfor-
mance enhancement, lower expense, savings of time,
materials, work steps, cost or raw materials difficult to
obtain, enhanced reliability, elimination of flaws, supe-
rior quality, maintenance freedom, greater efficiency,
higher yield, expansion of the technical scope, provision
of a further means, creation of a second approach, cre-
ation of a new field, first-time solution of a problem,
reserve means, alternatives, scope for rationalization,
automation or miniaturization, or enrichment of the
range of available drugs

[0159] Fortunate choice (out of a variety of possibilities,
one has been selected, the result of which has not been
predictable, making it a patentable fortunate choice)

[0160] Error in prior art references
[0161] Young field of technology
[0162] Combination invention, i.e., several known ele-

ments have been combined to achieve a surprising effect

[0163] Issue of licenses
[0164] Praise in the art
[0165] Economic success

[0166] These properties apply especially to the preferred
embodiments of the invention.

[0167] Without intending to be limiting, the invention will
be explained in more detail with reference to an example.

Methods

[0168] Purification of GP2 from Rat Pancreas
Obtaining Zymogen Granules (ZG) and Purification of the
Z7G Membranes

[0169] All of the following working steps were carried out
in an ice bath or with cooling to 4° C. The pancreata of four
grown Wistar rats (about 2.4 g of tissue) were mechanically
reduced in size and macerated in a tenfold volume of ice-cold
0.3 M saccharose solution in a POTTER homogenizer (2
strokes at 1000 rpm and 2 strokes at 1300 rpm). The macer-
ated material was subsequently filtered over a gauze cloth.
Cell debris and nuclei were removed by centrifugation at 500
g for 10 min. Using centrifugation at 3000 g for 10 min, the
zymogen granules (lower, white solid pellet) and the mito-
chondria (overlying, loose brownish pellet) were deposited
from the supernatant. The mitochondria were carefully
washed off with buffer A (10 mM morpholinopropane-
sulfonic acid (MOPS), pH 6.8), and the zymogen granules
wereresuspended in 2 ml 0of0.1 M sodium carbonate solution,
1 mM diisopropyl fluorophosphate (DFP), using a vortexer.
The granules were lysed in an ice bath for 1 hour. The lysis
batch was layered on a discontinuous saccharose gradient
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(0.3 M/1 M) and centrifuged at 200,000 g for 90 min. The
membrane fraction accumulated as a band in the density
interface. The band was sucked off and the resulting solution
adjusted to 0.3 M sodium bromide. The membranes were
sedimented by centrifugation at 200,000 g for 60 min.

Solubilization of GP2

[0170] The resulting membrane pellet was resuspended in
0.5 ml of buffer B (20 mM morpholinoethanesulfonic acid
(MES), pH 7.0, 80 mM KCl; 45 g/ml saponine) using ultra-
sound and, following addition of phosphatidylinositol-spe-
cific phospholipase C (B. cereus), GP2 was removed from the
membrane by incubation at 37° C. for 1 hour. The membranes
were pelleted by centrifugation (200,000 g, 60 min), and the
supernatant including soluble GP2 was concentrated about
1:5 using ultrafiltration.

Enzyme-Linked Immunosorbent Assay (ELISA) for the
Determination of GP2 Antibodies

[0171] Microtiter plates (Maxisorb, Nunc, Roskilde) were
coated with a solution of 10 pg/ml rat GP2 in coating buffer
(100 mM Na carbonate, pH 9.6) with 50 pl/well at 4° C.
overnight. A fter washing the microtiter plate with wash buffer
(10 mM Na phosphate, 150 mM NaCl, 0.1% Tween 20, pH
7.4), the wells were incubated with 300 m1 of blocking solu-
tion (wash buffer, 1% bovine serum albumin (BSA), pH 7.4)
at room temperature (RT) for 30 min. Thereafter, the wells
were washed three times with wash buffer, and 50 ml of
human serum samples per well, diluted 1:100 in dilution
buffer (10 mM Na phosphate, 150 mM NaCl, 1% RSA), were
incubated at RT for 60 min. After washing three times with
dilution buffer, the wells were filled with 50 ml of conjugate
solution (anti-human IgG peroxidase, sheep, 1 pg/ml, dilu-
tion buffer) and incubated at RT for 30 min. The wells were
subsequently washed another three times, and 50 ml of sub-
strate solution (tetramethylbenzidine) was dispensed per
well. After incubating at RT for 10 min, the substrate reaction
was terminated by adding 50 ml of quenching solution (0.3 M
sulfuric acid). The optical density of the solution in each well
was measured bichromatically at 450 nm and 620 nm using a
microtiter plate photometer, followed by computer-based
assessment using the ElAstar software program.

Indirect Immunofluorescence (IIF) for the Determination of
Pancreas Antigen Antibodies

[0172] Commercial monkey pancreas sections (Euroim-
mun, Lubeck) were used to determine pancreas antigen anti-
bodies by means of IIF. The serum samples were diluted 1:40,
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1:80 and 1:160 with dilution buffer. 25 ul of diluted serum
was pipetted on each reaction pad of the reagent support, and
the microscope slides with the tissue sections were incubated
at RT for 30 min. Thereafter, the slides were washed with
phosphate buffer for 1 min. 20 ml of labelled antiserum (anti-
human IgG FITC) was pipetted on each pad of the cleaned
reagent support and incubated with the tissue sections on the
slides at RT for 30 min. After washing once more with phos-
phate buffer for 1 min, coverslips were placed on the slides
with the aid of a mounting medium. Fluorescence evaluation
was performed using a fluorescence microscope.
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SEQUENCE LISTING

«160> NUMBER OF SEQ ID NOS: 5

<210> SEQ ID NO 1

<211> LENGTH: 527

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221» NAME/KEY: MISC FEATURE

<223> OTHER INFORMATION: Glykoprotein 2
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-continued

<400> SEQUENCE: 1

Met Val Gly Ser Gly Leu Leu Trp Leu Ala Leu Val Ser Cys Ile Leu
1 5 10 15

Thr Gln Ala Ser Ala Val Gln Arg Gly Tyr Gly Asn Pro Ile Glu 2la
20 25 30

Ser Ser Tyr Gly Leu Asp Leu Asp Cys Gly Ala Pro Gly Thr Pro Glu
35 40 45

Ala His Val Cys Phe Asp Pro Cys Gln Asn Tyr Thr Leu Leu Asp CGlu
50 55 60

Pro Phe Arg Ser Thr Glu Asn Ser Ala Gly Ser Gln Gly Cys 2Asp Lys
65 70 75 80

Asn Met Ser Gly Trp Tyr Arg Phe Val Gly Glu Gly Gly Val Arg Met
85 90 85

Ser Glu Thr Cys Val Gln Val His Arg Cys Gln Thr Asp Ala Pro Met
100 105 110

Trp Leu Asn Gly Thr His Pro Ala Leu Gly Asp Gly Ile Thr Asn His
115 120 125

Thr Ala Cys Ala His Trp Ser Gly Asn Cys Cys Phe Trp Lys Thr Glu
130 135 140

Val Leu Val Lys Ala Cys Pro Gly Gly Tyr Hig Val Tyr Arg Leu Glu
145 150 155 160

Gly Thr Pro Trp Cys Asn Leu Arg Tyr Cys Thr Asp Pro Ser Thr Val
165 170 175

Glu Asp Lys Cys Glu Lys Ala Cys Arg Pro Glu Glu Glu Cys Leu Ala
180 185 190

Leu Asn Ser Thr Trp Gly Cys Phe Cys Arg Gln Asp Leu Asn Ser Ser
195 200 205

Asp Val His Ser Leu Gln Pro Gln Leu Asp Cys Gly Pro Arg Glu Ile
210 215 220

Lys Val Lys Val Asp Lys Cys Leu Leu Gly Gly Leu Gly Leu Gly Glu
225 230 235 240

Glu Val Ile Ala Tyr Leu Arg Asp Pro Asn Cys Ser Ser Ile Leu Gln
245 250 255

Thr Glu Glu Arg Asn Trp Val Ser Val Thr Ser Pro Val Gln 2Ala Ser
260 265 270

Ala Cys Arg Asn Ile Leu Glu Arg Asn Gln Thr His Ala Ile Tyr Lys
275 280 285

Asn Thr Leu Ser Leu Val Asn Asp Phe Ile Ile Arg Asp Thr Ile Leu
290 295 300

Asn Ile Asn Phe Gln Cys Ala Tyr Pro Leu Asp Met Lys Val Ser Leu
305 310 315 320

Gln Ala Ala Leu Gln Pro Ile Val Ser Ser Leu Asn Val Ser Val Asp
325 330 335

Gly Asn Gly Glu Phe Ile Val Arg Met Ala Leu Phe Gln Asp Gln Asn
340 345 350

Tyr Thr Asn Pro Tyr Glu Gly Asp Ala Val Glu Leu Ser Val Glu Ser
355 360 365

Val Leu Tyr Val Gly Ala Ile Leu Glu Gln Gly Asp Thr Ser Arg Phe
370 375 380

Asn Leu Val Leu Arg Asn Cys Tyr Ala Thr Pro Thr Glu Asp Lys Ala
385 390 395 400
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-continued

Asp Leu Val Lys Tyr Phe Ile Ile Arg Asn Ser Cys Ser Asn Gln Arg
405 410 415

Asp Ser Thr Ile His Val Glu Glu Asn Gly Gln Ser Ser Glu Ser Arg
420 425 430

Phe Ser Val Gln Met Phe Met Phe Ala Gly His Tyr Asp Leu Val Phe
435 440 445

Leu His Cys Glu Ile His Leu Cys Asp Ser Leu Asn Glu Gln Cys Gln
450 455 460

Pro Ser Cys Ser Arg Ser Gln Val Arg Ser Glu Val Pro Ala Ile Asp
465 470 475 480

Leu Ala Arg Val Leu Asp Leu Gly Pro Ile Thr Arg Arg Gly 2la Gln
485 490 495

Ser Pro Gly Val Met Asn Gly Thr Pro Ser Thr Ala Gly Phe Leu Val
500 505 510

Ala Trp Pro Met Val Leu Leu Thr Val Leu Leu Ala Trp Leu Phe
515 520 525

<210> SEQ ID NO 2

<211> LENGTH: 537

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Glykoprotein 2

<400> SEQUENCE: 2

Met Pro His Leu Met Glu Arg Met Val Gly Ser Gly Leu Leu Trp Leu
1 5 10 15

Ala Leu Val Ser Cys Ile Leu Thr Gln Ala Ser Ala Val Gln Arg Gly
20 25 30

Tyr Gly Asn Pro Ile Glu Ala Ser Ser Tyr Gly Leu Asp Leu Asp Cys
35 40 45

Gly Ala Pro Gly Thr Pro Glu Ala His Val Cys Phe Asp Pro Cys Gln
50 55 60

Asn Tyr Thr Leu Leu Asp Glu Pro Phe Arg Ser Thr Glu Asn Ser Ala
65 70 75 80

Gly Ser Gln Gly Cys Asp Lys Asn Met Ser Gly Trp Tyr Arg Phe Val
85 90 85

Gly Glu Gly Gly Val Arg Met Ser Glu Thr Cys Val Gln Val His Arg
100 105 110

Cys Gln Thr Asp Ala Pro Met Trp Leu Asn Gly Thr His Pro Ala Leu
115 120 125

Gly Asp Gly Ile Thr Asn His Thr Ala Cys Ala His Trp Ser Gly Asn
130 135 140

Cys Cys Phe Trp Lys Thr Glu Val Leu Val Lys Ala Cys Pro Gly Gly
145 150 155 160

Tyr His Val Tyr Arg Leu Glu Gly Thr Pro Trp Cys Asn Leu Arg Tyr
165 170 175

Cys Thr Val Pro Arg Asp Pro Ser Thr Val Glu Asp Lys Cys Glu Lys
180 185 190

Ala Cys Arg Pro Glu Glu Glu Cys Leu Ala Leu Asn Ser Thr Trp Gly
195 200 205

Cys Phe Cys Arg Gln Asp Leu Asn Ser Ser Asp Val His Ser Leu Gln
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-continued

210 215 220

Pro Gln Leu Asp Cys Gly Pro Arg Glu Ile Lys Val Lys Val 2Asp Lys
225 230 235 240

Cys Leu Leu Gly Gly Leu Gly Leu Gly Glu Glu Val Ile Ala Tyr Leu
245 250 255

Arg Asp Pro Asn Cys Ser Ser Ile Leu Gln Thr Glu Glu Arg Asn Trp
260 265 270

Val Ser Val Thr Ser Pro Val Gln Ala Ser Ala Cys Arg Asn Ile Leu
275 280 285

Glu Arg Asn Gln Thr His Ala Ile Tyr Lys Asn Thr Leu Ser Leu Val
290 295 300

Asn Asp Phe Ile Ile Arg Asp Thr Ile Leu Asn Ile Asn Phe Gln Cys
305 310 315 320

Ala Tyr Pro Leu Asp Met Lys Val Ser Leu Gln Ala Ala Leu Gln Pro
325 330 335

Ile Val Ser Ser Leu Asn Val Ser Val Asp Gly Asn Gly Glu Phe Ile
340 345 350

Val Arg Met Ala Leu Phe Gln Asp Gln Asn Tyr Thr Asn Pro Tyr Glu
355 360 365

Gly Asp Ala Val Glu Leu Ser Val Glu Ser Val Leu Tyr Val Gly 2Ala
370 375 380

Ile Leu Glu Gln Gly Asp Thr Ser Arg Phe Ash Leu Val Leu Arg Ash
385 390 395 400

Cys Tyr Ala Thr Pro Thr Glu Asp Lys Ala Asp Leu Val Lys Tyr Phe
405 410 415

Ile Ile Arg Asn Ser Cys Ser Asn Gln Arg Asp Ser Thr Ile His Val
420 425 430

Glu Glu Asn Gly Gln Ser Ser Glu Ser Arg Phe Ser Val Gln Met Phe
435 440 445

Met Phe Ala Gly His Tyr Asp Leu Val Phe Leu Hig Cys Glu Ile His
450 455 460

Leu Cys Asp Ser Leu Asn Glu Gln Cys Gln Pro Ser Cys Ser Arg Ser
465 470 475 480

Gln Val Arg Ser Glu Val Pro Ala Ile Asp Leu Ala Arg Val Leu Asp
485 490 495

Leu Gly Pro Ile Thr Arg Arg Gly Ala Gln Ser Pro Gly Val Met Asn
500 505 510

Gly Thr Pro Ser Thr Ala Gly Phe Leu Val Ala Trp Pro Met Val Leu
515 520 525

Leu Thr Val Leu Leu Ala Trp Leu Phe
530 535

<210> SEQ ID NO 3

<211> LENGTH: 534

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: MISC FEATURE

<223> OTHER INFORMATION: Glykoprotein 2

«<400> SEQUENCE: 3

Met Pro His Leu Met Glu Arg Met Val Gly Ser Gly Leu Leu Trp Leu
1 5 10 15
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-continued

Ala Leu Val Ser Cys Ile Leu Thr Gln Ala Ser Ala Val Gln Arg Gly
20 25 30

Tyr Gly Asn Pro Ile Glu Ala Ser Ser Tyr Gly Leu Asp Leu 2Asp Cys
35 40 45

Gly Ala Pro Gly Thr Pro Glu Ala His Val Cys Phe Asp Pro Cys Cln
50 55 60

Asn Tyr Thr Leu Leu Asp Glu Pro Phe Arg Ser Thr Glu Asn Ser Ala
65 70 75 80

Gly Ser Gln Gly Cys Asp Lys Asn Met Ser Gly Trp Tyr Arg Phe Val
85 90 85

Gly Glu Gly Gly Val Arg Met Ser Glu Thr Cys Val Gln Val His Arg
100 105 110

Cys Gln Thr Asp Ala Pro Met Trp Leu Asn Gly Thr His Pro Ala Leu
115 120 125

Gly Asp Gly Ile Thr Asn His Thr Ala Cys Ala His Trp Ser Gly Asn
130 135 140

Cys Cys Phe Trp Lys Thr Glu Val Leu Val Lys Ala Cys Pro Gly Gly
145 150 155 160

Tyr His Val Tyr Arg Leu Glu Gly Thr Pro Trp Cys Asn Leu Arg Tyr
165 170 175

Cys Thr Asp Pro Ser Thr Val Glu Asp Lys Cys Glu Lys Ala Cys Arg
180 185 190

Pro Glu Glu Glu Cys Leu Ala Leu Asn Ser Thr Trp Gly Cys Phe Cys
195 200 205

Arg Gln Asp Leu Asn Ser Ser Asp Val His Ser Leu Gln Pro Gln Leu
210 215 220

Agp Cys Gly Pro Arg Glu Ile Lys Val Lys Val Asp Lys Cys Leu Leu
225 230 235 240

Gly Gly Leu Gly Leu Gly Glu Glu Val Ile Ala Tyr Leu Arg Asp Pro
245 250 255

Asn Cys Ser Ser Ile Leu Gln Thr Glu Glu Arg Asn Trp Val Ser Val
260 265 270

Thr Ser Pro Val Gln Ala Ser Ala Cys Arg Asn Ile Leu Glu Arg Asn
275 280 285

Gln Thr His Ala Ile Tyr Lys Asn Thr Leu Ser Leu Val Asn Asp Phe
290 295 300

Ile Ile Arg Asp Thr Ile Leu Asn Ile Asn Phe Gln Cys Ala Tyr Pro
305 310 315 320

Leu Asp Met Lys Val Ser Leu Gln Ala Ala Leu Gln Pro Ile Val Ser
325 330 335

Ser Leu Asn Val Ser Val Asp Gly Asn Gly Glu Phe Ile Val Arg Met
340 345 350

Ala Leu Phe Gln Asp Gln Asn Tyr Thr Asn Pro Tyr Glu Gly Asp 2Ala
355 360 365

Val Glu Leu Ser Val Glu Ser Val Leu Tyr Val Gly Ala Ile Leu Glu
370 375 380

Gln Gly Asp Thr Ser Arg Phe Asn Leu Val Leu Arg Asn Cys Tyr Ala
385 390 395 400

Thr Pro Thr Glu Asp Lys Ala Asp Leu Val Lys Tyr Phe Ile Ile Arg
405 410 415

Agn Ser Cysg Ser Asn Gln Arg Asp Ser Thr Ile Hig Val Glu Glu Asn
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-continued

420 425 430

Gly Gln Ser Ser Glu Ser Arg Phe Ser Val Gln Met Phe Met Phe Ala
435 440 445

Gly His Tyr Asp Leu Val Phe Leu His Cys Glu Ile His Leu Cys Asp
450 455 460

Ser Leu Asn Glu Gln Cys Gln Pro Ser Cys Ser Arg Ser Gln Val Arg
465 470 475 480

Ser Glu Val Pro Ala Ile Asp Leu Ala Arg Val Leu Asp Leu Gly Pro
485 490 495

Ile Thr Arg Arg Gly Ala Gln Ser Pro Gly Val Met Asn Gly Thr Pro
500 505 510

Ser Thr Ala Gly Phe Leu Val Ala Trp Pro Met Val Leu Leu Thr Val
515 520 525

Leu Leu Ala Trp Leu Phe
530

<210> SEQ ID NO 4

<211> LENGTH: 390

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Glykoprotein 2

<400> SEQUENCE: 4

Met Pro His Leu Met Glu Arg Met Val Gly Ser Gly Leu Leu Trp Leu
1 5 10 15

Ala Leu Val Ser Cys Ile Leu Thr Gln Ala Ser Ala Val Gln Arg Val
20 25 30

Pro Arg Asp Pro Ser Thr Val Glu Asp Lys Cys Glu Lys Ala Cys Arg
35 40 45

Pro Glu Glu Glu Cys Leu Ala Leu Asn Ser Thr Trp Gly Cys Phe Cys
50 55 60

Arg Gln Asp Leu Asn Ser Ser Asp Val His Ser Leu Gln Pro Gln Leu
65 70 75 80

Asp Cys Gly Pro Arg Glu Ile Lys Val Lys Val Asp Lys Cys Leu Leu
85 90 85

Gly Gly Leu Gly Leu Gly Glu Glu Val Ile Ala Tyr Leu Arg Asp Pro
100 105 110

Asn Cys Ser Ser Ile Leu Gln Thr Glu Glu Arg Asn Trp Val Ser Val
115 120 125

Thr Ser Pro Val Gln Ala Ser Ala Cys Arg Asn Ile Leu Glu Arg Asn
130 135 140

Gln Thr His Ala Ile Tyr Lys Asn Thr Leu Ser Leu Val Asn Asp Phe
145 150 155 160

Ile Ile Arg Asp Thr Ile Leu Asn Ile Asn Phe Gln Cys Ala Tyr Pro
165 170 175

Leu Asp Met Lys Val Ser Leu Gln Ala Ala Leu Gln Pro Ile Val Ser
180 185 190

Ser Leu Asn Val Ser Val Asp Gly Asn Gly Glu Phe Ile Val Arg Met
195 200 205

Ala Leu Phe Gln Asp Gln Asn Tyr Thr Asn Pro Tyr Glu Gly Asp 2Ala
210 215 220
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-continued

Val Glu Leu Ser Val Glu Ser Val Leu Tyr Val Gly Ala Ile Leu Glu
225 230 235 240

Gln Gly Asp Thr Ser Arg Phe Asn Leu Val Leu Arg Asn Cys Tyr Ala
245 250 255

Thr Pro Thr Glu Asp Lys Ala Asp Leu Val Lys Tyr Phe Ile Ile Arg
260 265 270

Asn Ser Cys Ser Asn Gln Arg Asp Ser Thr Ile His Val Glu Glu Asn
275 280 285

Gly Gln Ser Ser Glu Ser Arg Phe Ser Val Gln Met Phe Met Phe Ala
290 295 300

Gly His Tyr Asp Leu Val Phe Leu His Cys Glu Ile His Leu Cys Asp
305 310 315 320

Ser Leu Asn Glu Gln Cys Gln Pro Ser Cys Ser Arg Ser Gln Val Arg
325 330 335

Ser Glu Val Pro Ala Ile Asp Leu Ala Arg Val Leu Asp Leu Gly Pro
340 345 350

Ile Thr Arg Arg Gly Ala Gln Ser Pro Gly Val Met Asn Gly Thr Pro
355 360 365

Ser Thr Ala Gly Phe Leu Val Ala Trp Pro Met Val Leu Leu Thr Val
370 375 380

Leu Leu Ala Trp Leu Phe
385 390

<210> SEQ ID NO 5

<211> LENGTH: 387

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<223> OTHER INFORMATION: Glykoprotein 2

<400> SEQUENCE: 5

Met Pro His Leu Met Glu Arg Met Val Gly Ser Gly Leu Leu Trp Leu
1 5 10 15

Ala Leu Val Ser Cys Ile Leu Thr Gln Ala Ser Ala Val Gln Arg Asp
20 25 30

Pro Ser Thr Val Glu Asp Lys Cys Glu Lys Ala Cys Arg Pro Glu Glu
35 40 45

Glu Cys Leu Ala Leu Asn Ser Thr Trp Gly Cys Phe Cys Arg Gln Asp
50 55 60

Leu Asn Ser Ser Asp Val His Ser Leu Gln Pro Gln Leu Asp Cys Gly
65 70 75 80

Pro Arg Glu Ile Lys Val Lys Val Asp Lys Cys Leu Leu Gly Gly Leu
85 90 85

Gly Leu Gly Glu Glu Val Ile Ala Tyr Leu Arg Asp Pro Asn Cys Ser
100 105 110

Ser Ile Leu Gln Thr Glu Glu Arg Asn Trp Val Ser Val Thr Ser Pro
115 120 125

Val Gln Ala Ser Ala Cys Arg Asn Ile Leu Glu Arg Asn Gln Thr His
130 135 140

Ala Ile Tyr Lys Asn Thr Leu Ser Leu Val Asn Asp Phe Ile Ile Arg
145 150 155 160

Asp Thr Ile Leu Asn Ile Asn Phe Gln Cys Ala Tyr Pro Leu Asp Met
165 170 175
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-continued

Val Gln Ala Ala Gln

185

Leu Leu Pro Ile Val Ser

180

Lys Ser

Val Val

195

Glu
200

Phe Ile Val Met

205

Ser Asp Gly Asn Gly Arg

Gln Gln Thr Asn Pro Glu Ala

215

Asp Asn

210

Tyr Tyr Gly Asp

220

Val Glu Val Val Ala Ile

235

Leu Leu Glu

230

Ser Ser

225

Tyr Gly

Thr Phe Val Asn Ala

250

Asn Leu Leu

245

Ser Arg Arg Cys Tyr

Glu Ala

260

Asp Lys Asp Leu Val Lys Tyr Phe Ile Ile

265

Arg

Gln
275

Thr Ile

280

Val Glu Glu Asn

285

Ser Asn Arg Asp Ser His

Glu
290

Phe Val

295

Gln Met Phe Met Phe

300

Ser Ser Arg Ser Ala

Val Phe Glu Ile Leu

315

His His

310

Asp Leu Leu

305

Cys Cys Asp

Glu Gln Gln Ser Gln Val

330

Pro Ser Ser

325

Cys Cys Arg Arg

Ala Ile Ala Val Leu Leu Pro

345

Pro Asp Leu

340

Arg Asp Gly

Ala
355

Gln Val

360

Met Thr Pro

365

Arg Gly Ser Pro Gly Asn Gly

Gly Phe

370

Val Ala Met Val Thr

380

Pro Leu Leu Val

375

Leu Trp

Trp Leu Phe

385

Ser

190

Ala

Val

Gln

Thr

Asn

270

Gly

Gly

Ser

Ser

Ile

350

Ser

Leu

Leu Asn

Leu Phe

Glu Leu

Gly Asp

240
Pro Thr
255

Ser Cys

Gln Ser
His

Tyr

Asn
320

Leu

Glu
335

Val
Thr Arg
Thr Ala

Leu 2la

1. A method for detection of antibodies from stool and/or
body fluids, especially blood and/or serum, via immune reac-
tion with GP2, immunoreactive sequences or analogs thereof.

2. The method according to claim 1, wherein human IgA,
IgM and/or IgG antibodies are detected.

3. The method according to claim 1, wherein the GP2 is of
human, animal, recombinant or synthetic origin.

4. The method according to claim 2, wherein the detection
is carried out in an immunoassay, preferably with direct or
indirect coupling of one reactant to a labeling substance.

5. A method for treatment of inflammatory bowel diseases,
said method comprising:

a) providing a column having GP2 coupled thereto;

b) passing the plasma of a patient over the column under
conditions allowing effective binding of GP2 to antibod-
ies in the patient’s plasma, thereby removing a signifi-
cant amount of antibodies from the plasma of the
patient; and

¢) returning the plasma thus obtained into the patient.

6. The method of treating inflammatory bowel diseases
according to claim 5, wherein GP2 in accordance with SEQ
ID NO 1 recognizes autoantibodies directed against intestinal
tissue.

7. A method for the treatment of an autoimmune disease by
binding and/or removing autoantibodies using solid phase-
bound GP2 molecules in accordance with SEQ ID NO 1.

8. A method for the diagnosis or therapy control of Crohn’s
disease, wherein antibodies against GP2 in accordance with
SEQID NO 1 from stool and/or body fluids, especially blood
and/or serum, are detected via immune reaction with GP2,
immunoreactive sequences or analogs thereof, and said
immune reaction is carried out without using tissue sections
of animal or human tissue.

9. The method according to claim 8, wherein the detection
is carried out in an immunoassay, preferably using direct or
indirect coupling of a reactant with a labelling substance,
excluding immunofluorescence tests on the basis of tissue
sections.

10. The method according to claim 8, wherein detection is
carried out on a solid phase.

11. A GP2 molecule in accordance with sequence SEQ ID
NO 1 for production of a medicament for use in prophylaxis,
diagnosis, therapy and/or aftercare of autoimmune diseases.

12. Method for prophylaxis, diagnosis, therapy and/or
aftercare of autoimmune disease(s) comprising;

providing a GP2 molecule in an prophylaxis, diagnosis,

therapy and/or aftercare of the autoimmune disease
effective amount, wherein

the autoimmune disease is inflammatory bowel diseases

(IBD) and/or autoimmune hepatic diseases.

13. The method of claim 12,
wherein the inflammatory bowel disease is Crohn’s disease,
chronic pancreatitis and/or ulcerative colitis.
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14. The method of claim 12, wherein the hepatic diseases
are primary sclerosing cholangitis and/or autoimmune entet-
itides.

15. The method of claim 12, wherein
the GP2 molecule comprises a linker and/or spacer selected
from the group of c.-aminocarboxylic acids as well as homo-
and heterooligomers thereof, a.,m-aminocarboxylic acids and
branched homo- or heterooligomers thereof; other amino
acids, as well as linear and branched homo- or heterooligo-
mers; amino-oligoalkoxyalkylamines; maleinimidocarboxy-
lic acid derivatives; oligomers of alkylamines; 4-alkylphenyl
derivatives; 4-oligoalkoxyphenyl or 4-oligoalkoxyphenoxy
derivatives; 4-oligoalkylmercaptophenyl or 4-oligoalkylmer-
captophenoxy derivatives; 4-oligoalkylaminophenyl or 4-oli-
goalkylaminophenoxy derivatives; (oligoalkylbenzyl)phenyl
or 4-(oligoalkylbenzyl)phenoxy derivatives, as well as 4-(oli-
goalkoxybenzyl)phenyl or 4-(oligoalkoxybenzyl)phenoxy
derivatives; trityl derivatives; benzyloxyaryl or benzyloxy-
alkyl derivatives; xanthen-3-yloxyalkyl derivatives; (4-alky-
Iphenyl)- or w-(4-alkylphenoxy)alkanoic acid derivatives;
oligoalkylphenoxyalkyl or oligoalkoxyphenoxyalkyl deriva-
tives; carbamate derivatives; amines; trialkylsilyl or dialky-
lalkoxysilyl derivatives; alkyl or aryl derivatives and/or com-
binations thereof.

16. The method of claim 12, wherein
the GP2 molecule is in soluble form or bound to a solid phase
in direct or indirect autoantibody detection in stool and/or
body fluids, especially blood and/or serum.

17. (canceled)

18. The method of claim 16,
wherein the solid phase-bound GP2 molecule in accordance
with SEQ ID NO 1 is bound to organic, inorganic, synthetic
and/or mixed polymers, preferably agarose, cellulose, silica
gel, polyamides and/or polyvinyl alcohols.

19. The method of claim 16, wherein
unspecific adsorber molecules selected from the group com-
prising protein A, protein G, anti-human immunoglobulins or
L-tryptophan are employed in addition to the soluble or solid
phase-bound GP2 molecule.

20. The method of claim 12, wherein
the GP2 molecule is selected from the group comprising:

a) a molecule having an amino acid sequence which has
sufficient homology to the GP2 molecule to be function-
ally analogous thereto;

b) a molecule according to a) which has been modified by
deletion, addition, substitution, translocation, inversion
and/or insertions and is functionally analogous to the
molecule according to a).

21. The method of claim 20, wherein

the molecule specified under b) has at least 40% homology to
the molecule specified under a).

22. The method of claim 20, wherein
the molecule specified under b) has at least 60%, preferably
70%, more preferably 80%, especially preferably 90%
homology to the molecule specified under a).

23. The method of claim 12, wherein the GP2 molecule is
in a linear or cyclic form, peptide cyclization proceeding via

Jul. 22,2010

disulfide bridges when two cysteines are present or by way of
amide cyclization which optionally proceeds via the side
chains, terminal C and N or a combination of these possible
ways.

24. A method for treating inflammatory bowl disease com-
prising passing the plasma of a patient over a column having
GP2, preferably SEQ ID NO 1, coupled thereto, wherein
conditions are selected to allow effective binding of GP2 to
immunoglobulins in plasma of the patient, thereby removing
a significant amount of immunoglobulins from the plasma of
the patient, and returning the plasma thus obtained into the
patient, wherein the inflammatory bowel diseases are espe-
cially Crohn’s disease, chronic pancreatitis and/or ulcerative
colitis.

25. A method for producing a medicament for use in the
diagnosis or therapy control of diseases associated with an
immune reaction against GP2, preferably in accordance with
SEQID NO 1, immunoreactive sequences or analogs thereof.

26. The method according to claim 25, wherein the method
is employed in diagnosis or therapy control of chronic inflam-
matory or autoimmune diseases, particularly inflammatory
bowel diseases such as Crohn’s disease, chronic pancreatitis
and/or ulcerative colitis.

27. The method according to claim 26, wherein the inflam-
matory bowel disease is Crohn’s disease.

28. A method for producing a medicament comprising
providing GP2, preferably in accordance with SEQ ID NO 1,
immunoreactive sequences, or analogs thereof, wherein the
medicament is employed in oral therapy of diseases associ-
ated with an immune reaction against these substances.

29. A pharmaceutical composition comprising at least one
GP2 molecule, preferably in accordance with SEQ ID NO 1,
optionally together with a pharmaceutically acceptable car-
rier, for treatment of chronic inflammatory or autoimmune
diseases, particularly inflammatory bowel diseases such as
Crohn’s disease, chronic pancreatitis and/or ulcerative colitis.

30. The pharmaceutical product according to claim 29,
wherein
the pharmaceutical carrier is selected from the group com-
prising fillers, disintegrants, binders, humectants, diluents,
dissolution retarders, absorption enhancers, wetting agents,
absorbents and/or lubricants.

31. A diagnostic kit for the determination of autoimmune
diseases, comprising a GP2 molecule, preferably in accor-
dance with SEQ ID NO 1, optionally together with instruc-
tions concerning combining the contents of the kit and/or
providing a formulation for the detection of inflammatory
bowel diseases, particularly Crohn’s disease, chronic pancre-
atitis and/or ulcerative colitis.

32. An apparatus for chromatography, especially for aph-
eresis, comprising the GP2 molecule in accordance with SEQ
ID NO 1 for treating inflammatory bowel diseases, especially
Crohn’s disease, chronic pancreatitis and/or ulcerative colitis.

33. The apparatus according to claim 32, wherein
the GP2 molecule in accordance with SEQ ID NO 1 is bound
to a solid phase.



THMBW(EF)

RE(EFR)AGE)
HATRIB(ERR)AGE)
[#R1& B A

REAA

IPCHEKS

CPCH %S

L5

H AT SOk
S\EREERE

BEX)

patsnap

BYSRARRABTNOEEA2 (GP2 ) NEERMFNERRFHORENTE , BTERNSHLM
A im A8 M BRAR 2

US20100184662A1 RIF(E)B 2010-07-22

US12/523997 RiEH 2008-01-28

GA GENERIC ASSAYS GMBH

GA GENERIC ASSAYS GMBH

ROGGENBUCK DIRK

ROGGENBUCK, DIRK
AB61K38/16 GO1N33/53 C07K14/00 A61P1/00 A61P37/06 A61K35/16

AB1K35/16 A61K38/1709 CO7K14/4733 GO1N33/564 B01D15/3809 GO1N2800/067 B01J20/3242
B01D15/00 A61K38/00 GO1N2800/065 A61P1/00 A61P1/04 A61P1/16 A61P1/18 A61P29/00 A61P37
/06

102007004909 2007-01-26 DE
2007090010 2007-01-26 EP

uS8058019

Espacenet USPTO

RERASR—MES SRR , BRI FIISERMUY (T
BIFALL S ) BGP2RR R RIRAL M AR89 75 5%


https://share-analytics.zhihuiya.com/view/86213206-d505-44f6-ad2a-4632a8ed8b72
https://worldwide.espacenet.com/patent/search/family/039644915/publication/US2010184662A1?q=US2010184662A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220100184662%22.PGNR.&OS=DN/20100184662&RS=DN/20100184662

