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NOVEL EXTRACELLULAR MATRIX PROTEIN

The current invention relates to the isclation of a new polynucleotide molecule
encoding a novel exiragellular matrix protein, ie $CIM-1. The encoded protein or
derivatives thereof, are useful for diagnosing, preventing or (reating medical
conditions. Thoy ¢an be used as modulatory agenis for the treatment of auteimmune
diseases, and more specifically theumatoid arthritis.

‘The primary functional role of the immune system is to protcot the individual against
invading pathogens beuring forsign, that is non-self, antigens. In order to Rifil this
function in 2 safe and effective manner, 4 mechantsm i3 required to discriminate
between foreign antigens and autoantigens derived from the individuals own body.
Failure of this process of self-non-self discrimination, that iz loss of immune tojerance
to sclftamiigens, may lead to immune reactivity to putoanfigens resylting in
autoimnune disease, involving tissue damage and loss of organ lunction,

Auntoimmune diseases are a major problem in humen health care. Some gutormmuie
diseases muy be the resuli of an fmmunological process directed at one antigen or
antigenic complex whereas in others the autoimmune reaction may involve wany types
of antigens thal may be present in multiple organs. Several lines of evidence have
indicated that the Immune system is involved in the pathology of autoimmmune discases.
Firsi, the chances of individuals ta develop &n autojmmune disease are closely linked to
their genetic backgrounds, genes encoding ruajor histocompalibility complex (MFIC)
class IT molecules that present (auto)antigens to responding T eells which recognise
MIHC-peptide complexes show a stroug gepetic linkage fo disvase susceptibility.
Second, cells of the immune system such as monocyte/macrophages and T colls
infiltrate target organe. Third, T cells of patients with autoimmune diseases proliferate
In virro 1n tesponse to potentially mwolved autoantigens, Fouwsth, studies in aninal
models of autoimmunily have unequivocaily demonstrated that cells of the immune
system such as monocyte/macrophages and T cells are imvolved in induction and
expression of disease activity.

A disease as rheumatold arthritis {RA} can illustrate the immunapathology that yay
ocour in case of an mutoimmmune disesse. RA prosents itself as a chronic multisystem
dissase in which the common clinical manifestation is fhe persistent inflammatory
&ynovilis accompanied by proliferation of synovial cells, pannus formation, cartilage

JP 2004-504030 A 2004.2.12
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degradation and bome erosion, and ulttmately joint deformity resulting in loss of
function.

Existing therapies for the treatment of autelmmune disorders, such as RA, in which the
immune system generates an unwanted and undesirable inflammatory response, are
inadequate. Treatment has focused on relief of symptoms of autoimmnupe disesse rather
that or its causc. Most drugs used in the reatment of autoimnmme discases, e.g.
stercids and non-stexeidal anti-inflamumatory compeunds, are non-specific and have
signiftcant toxic side effects. This is especially problematic since autoimmune discases
are chronic conditions, which require the prolonged administration of drags.

Anfigen-driven, nen-toxic immunomodulation therapy provides a very afiractive
alternative for the non-specifie jmmunosuppression. This antigen-specific therapy
inveolves the treatment of patients with the target (auto)antigen or with synthatic T cell-
reactive peptides derfved from the {auto)antigenr. These synthetic peptides correspond
to T cell epitopes of the (auto)antigen and can be used to induce specific T cell
tolersnce both to themselves end to the (auto)antigen. The conirolled edministraiion of
the target {avto)antigen can be very effective in desensitisation, of the imnvne system,
Desengitisation or immune folerance of the immune system is based on the long-
observed phenomenon that apimals which have been fed or have inhaled an anfigen or
epitope are less vapuble of developing @ systemic immune response towards said
antipen or epitope when said antigen or epitepe is introduced via a gystemic route.

‘With regard to the use of an antigen for immunc therapy, the human cartilage (FC) gp-
39 protein has very recently been reported to be effective in induction of systemic
immune tolecance (Toosten of ai. Arlbritis Rheum. 43:645-655, 2000) for the treatment
of arthritis. Upon intranasal administration HC gp-39 interfered with development of
collagen type TT-induced arthritis in mice, Both diseass activity aod joint destruction
amgliorated as a result of the freatment.

In a search for proteins that are relevant for aufeimmune diseases such as rheumatoid
arthritis, we have identified a novel gene SCIM-1 (Synovium/Cartilage Inflammation-
linked Mcsscnger 1). The protein thet is encoded by the SCIM-1 mRNA has ot been
repotted earlier, Upon identification of the SCIM-1 mRIVA. it was established that only
fragmeniz of the mRNA were present in public dorgain databases as expressed
sequencs taps (ESTs). From the public ESTs it was not possible to reconstruct the
identified SCIM-1 cDNA,

JP 2004-504030 A 2004.2.12
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The best homology with the SCIM-1 protein was found with the EGF-like domaius of
fbulin-1, un extracellular protein containing 9 EGF-like domains. Fibulin-1 can bridge
the exfracellular matrix of the vessel wall with integrin-oilbf3 on platelets, wia an
interaction with fibrinogen (Godyna ef l. Blood $8:2569-2577,1996). Via its EGR-like
domains fibulin-1 binds to nidogen, fibronectin, laminin, fibrinogen, NOVH, aggrecan,
and versican (Tran @ &f. J. Biol. Chem. 272:22600-22606, 1697; Perbal ef af. Proc.
Matl Acad. Sci. USA 94:869-874, 1999; Barth et ol. Matrix Biol. 17:635-646, 1998).
High expression of fibulin-1 seems to interfere wilk fumor formation and invasion
{Qing & «i. Oncogene 15:21592-2168, 1997). 1 is conceivable that SCIM-1 has similar
capabilities, involving its RGD-motif cn BGE-Tike domain.

Based on the report of Surkissian and Lafyatis (J. Immunol. 162:1772-177%, 1999), the
putative interzction of SCIM-I with integring could be relevant for RA, since
proliferation of fibzoblast-like sypoviocytes (FLS}, c.g.from RA patients, required a
gignal provided by integrin-binding extracellular marix proteins in zddition fo a
sitogenic cylolane, e.g. PDGP. Wang e al (Ariheitis Rheum. 40:1288-1307, 1997)
suggested that ov, o4, und 5 integrins are required for IL-1R-stimulated invasion of
articular cartilage by RA-FLS.

The SCIM-1 gene appcared to be cxpresscd relatively high in the synavial and cantilage
fissues. Based on a partial cDNA sequence, a full-length ¢cDNA was isolated fiom
human chondrocytes. Probing multiple tissue northem blots, it was shewn that the
SCIM-1 gene was expressed m primary chondrocytes from healthy human donors,
while some expression was also observed in brain and Iung, although the SCIM-1
mRMNAs In these tissues seerued to differ in length. Only low or no cxpression was
observed in other human tissucs such as heart, placenta, liver, skeletal muacle, splcen,
kidrey and colon or cell lines of monccytes, arterial endothelial cells, and (oultored)
synovial fibroblasts,

SCIM-1 expression appeats to be positively corvelated to a differentiated chondrocyte
phenotype, since exprossion was only detected in primary chondrocyies but not in
human primary chondrocyres transformed with SV44). Furthicrmore, it was shown that
expression of the SCTM-1 gene in human chondrocytes was enhanced in the presence
of the FA-relaied cytokines THFo and TLP. In chondrooytss, transcription of the
SCTM-1 geoe results in a 2.7 kb mRNA which encodes a proicin of (53 amino acids.
Based on. the multiple tissue Northon blot data and the sequences of Incyte and public
domuin databases, It was found that the SCIM-1 transcript underpocs a different
splicing in tissues of the joint, brain, aud lungs.

JP 2004-504030 A 2004.2.12
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Fased on these predicied protein mottfs the SCIM-1 protein is exposted to be an
extracellular mafrix protein or a profein that is localized on the cell surface of
chondrocytes and synoviecytes and posgibly some other cell types.

The suain problem u {auto}mmune disesses (such as e.g. RA) is that the presisc
targets or antigens thet the immune systet iz adversely reacting to are largely
unknown, implicating that modulating & disease entity in an antigen-specific fashion

may net be possible.

It would be an important advantage, however, if ap antigen-driven, non-toxic form of
immunomeodulation therapy could be utilised without knowledge of the antigen{s) that
are involved as a target in the (auto)immune respousc. Such an antigen-driven therapy
would involve the generation of eniigen-specific modulaior cells with the nse of an
antigen ihat is expected 10 be released or produced during the awiolmmune process.
Such an antipen would become available during inlammation or tissue destruction. In
case of an antoimmune disease, the locrlly produced autoantigen sheuld then activate
o reactivate modulator cells induced with such an antigen.

To effectively usc tolerance induction therapy to treat T cell mediated cartilage
destruction, therc is a great need to identily T cell-reactive (poly)peptides which can
desenzifise patients ageinst the autoaniigen ihat is activating the T cells responsible for
the inflammatory process.

It i3 an object of the mvention to provide a (poly)peptide which is capable of inducing
systamnic hnmuns tolerance, more in partieular spesific T ccll tolerance, preferably to
the responsible cariilage antigen m patients suffering fiom T cell-mediated cartilage
destruction. It hus been found that SCIM-1 filfils the above mentioned requirements
and can be used 2s an effective toleragen in modulating the immune systom,

Tn the presemt invention under induction of systemic immune tolerance is to be
undersiood the stimmlation of antigen specific lymphocytes by antigen presenting cells
{APC] in such a way that the lymphorytes acquire a state in which they produce anti-
inflammatory cytokines. Anfi-inflammatory cytokines may for example be IL~4, [IL-10,
and/or TGF-. Lymiphocytes brought to tolorance by AFC are able to impose their anti-
inflammatory stafe to other sites of the body, e.g. sites of ongoing inflammation.

The immune system protects individuals against foreign antigens and responds to
exposure to a foreign antigen by activating specific cells such as T- and B-lymphocytes
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and producing soluble factors ke interlenkins, antibodies and complement factars, The
aotigen to which (he immune systemn tesponds is degraded by the antigen presenting
cells (APCs) and a fragment of the antigen is expressed on the cefl surface associated
with a major histocompatibility complex (MEC) class I glyeoprotcin. The MHC-
glycoprotein-antigen-fragmeont complex is presented to a T cell, which by virtue of its
T cell receptor recogmises the antigen fragment conjointly with the MHC clags TT
protein to which it is bound. The T cell becomes activated, i.c. proliferates andfor
produces irterleoking, resulting in the expansion of the activated lymphocyies directed
fo the antigen under attack (Grey ef al, Sci, Am., 261:38-46, 1989),

Self-anfigens arc also continuously processed and presented as entigen fragments by
the MHC glycoproteins to T eolls (Tardetsky er ol Natuee 353:326-329, 1991), Self
recognition thus is ntiinsic to the iwune systers, Under normal cireomstancss the
immune system is tolorant to self-antigens and activation of the immune response by
these self~entigens is avoided. When tolerance to seiftaptizens is lost, the immuns
system becomes activated against one or more gcif-antigens, regulting in the activation
of auwtoreactive T cells and sermetimes alse the production of sutoantibodics. This
phenomenon is referred to 2a antofmmunity. As the mmune response in general is
destructive, i.¢. meant to destroy the invasive foreign antigen, autoimmune responscs
can cause destuction of the body's own tissue.

It will thus be clear that fragments of the SCIM-1 protein will be expressed by the APC
and that therefore also Gagments of the SCIM-1 protein are capuble of evoking an
Lmuune response. Alse proteins of other gpecies having 2 sivailar function or at least
being structurally ¢losely related to the human SCIM-1 protein might perform the same
toleragenic cffcot. Thus, alse homolagous polypeptides or parts thereof are included in
the invention.

The proteing according to the present invention iclude the polypeplide comprising
SEQ ID NO:2 but also pelypeptides with a similarity of 70%, preferably 90%, more
preforably 95%, 98%, most proferably 99%. Also portions of such polypepiides still
capable of conferring the loleragemic offects are included. Such portions may be
fanetional per sc, ¢.g. in solubilized form or they might be linked to other polypeptides,
cither by knowit bioteehnological ways or by chemical synthesis, to obtain chimenc
proteins.

Az used herein the torm similarity is as defined in NCBI-BLAST 2.0.10 [Aug-26-1999]
(Altschul ef o, Nucleic Acids Res. 25:3389-3402, 1997).

The tragments of the SCIM-1 protein or homologous polypeptides are te be understood
subsequences of the protein. These subsequences can modulate lymphocyte
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functioning. Preferably they have the following functional hnmmomadulating
characteristics: 1) peptides can be bound by the diseasc-associated MHC molecules,
preferably HLA-DREI*010[, DRB1#0401, DRB1*0404, DRB1*0408, DRR1%0405,
DQB*0301, or DQB¥0302, and ii) peptides must be able to provoke a T cell response
in humaas, preferably autoimmune patients, more preferably RA patients. Such a
response can for example be measured in an in vitro T eell proliferation assay or in an
assay for tho detection of T cell cytokine production {e.g. ELISA or ELISPOT)
(Coligan e of., Cumrent Profocols 1o Lmmunology. Jolm Wiley & Sons, Inc., 1993).
TPreferably the peptides must also be recognized by T calls in animals tragsgenic for the
relevant huinan MHC class IT motecules, as mentioned above, apd humar CD4 upon
inmunization with a SCEIM-1 (polypeptide,

The length of thesc sub-scquences is not important provided that it comprises the
epitope to be recogmzed by the relevant MHC inolecule. Preferably these peptides
have an amino acid sequence of 9-53 amino acid residues. More proferably the peptides
have an amino acid sequence of 9-35, in particwlar 9-25 amuno acid residues. Much
more preferred are peptides having an apuno awid sequence of 9-15 amino acid
residues. Highly preferred are peptides having an amino acid scquence of 13 ar 14
aning acid residues.

Variatiens thal can occur in a scquence, especially of smaller peptides, may be
demaonstrated by (an) amine acid difference(s) in the overall sequence or by deletions,
substitutions, inscrtions, inversions or additions of (an} amino acid({s) in said sequence.
Amino acid substitutions that ars expected not to essentially alter biologival and
immuzolegical aclivities have been described. Amine acid replacements betwesn
related amino acids or replacements which have occurred frequently in evolution aze,
inter alia Ser/Ala, Ser/Gly, Asp/Gly, Asp/Asn, lle/Val (see Dayhof, M.D., Atlas of
prelzin sequence and structure, Nat. Biomed. Res. Found., Washington I.C,, 1978, vol.
5, suppl. 3). Based on this information Lipmag and Pearson developed a method for
rapid and sensitive protein comparison (Science, 227:1435-1441, (985) and
dsiermininyg the functional similarity between homologous polypeptides.

Also within the scope of fhe invenfion are multimers of the pepiides such as for
example a dimer or trimer of the peplides according to the invention. A multimer
according to the invention can sither be a homomer, consisting of & multitude of the
same peptide, or a heteromer onsisting of different poptides,

Tt will be clear to those skilled in the art that the (poly)peptides may be extended at
cither side of the peptide or at both sides and still exert fhe same immunological
fanction. The extended poert may be an amino acid sequence similar to the natural
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scquence of the protein. Towever, the {polylpeptide might also be extended by non-
natural sequences. Tt will be clear that the (poly)pepiide need not to exert its original
function and as such might be inactive while etili performing its immunaclogicat
function aceording ta the invention. The {poly)pepiide according to the invention wight
be comnected 10 MFIC molecules, such that the binding groove is ocoupied by the
peptide. A flexible linker moleculs, preferably alse consisting of amino acid sequences
might connect the peptide. The MHC malecules veed not to possess their constant
domains and might consist of their varizble domatns enly, either directly connected to
each other or connected through a flexible linker. The advantage of such 4 complex is
that it might cxist in a soluhle form and can directly he recogitised by T calls.

“Thus, according to the fnvention the (poly)peptides, said (polypeptides resembling the
MIHC Class 1T restricted T-cell cpitopes present on the antigen comprising the
polypeptide of SEQ TD NG:2 or fragments thereof comprising these epitopes are very
suitable for vse in a therapy to induce systemic immune tolerance to said anfigen in
mammals, mors specificalty humans, suffering from Iymphooyte or T-cell mediated
cartilage destruetion, such as for example arfhyitis, more specifically theumatoid
arthritis. Optionally such 2 treatment can be combined with the administeation of other
medicaments such as DMARDs (Disease Modifying Anti-Rheumatic Drugs e.g.
sulfasatazine, anti-malarials {chloroquine, hydroxychloroquine) injectable or oral goid,
methotrexate, D-penicillamine, azathioprine, cyclosporine, mygophenolgie), NSAIDs
{pon. stercidal anfi inflammatory drugs), corticesteroids or other drugs known to
influence the course of the disease in autoimmune paticnts.

The pelypeptides according to the invention can also be used to modulate lymphocytes
that are reactive to antigens other than said autigen but are present in the same tissue as
the antigen i.e. proteins or parfs thereof coruprising the polypeptide accerding to SEQ
TD NG:2. By the mduciion of antjgen-specific T-cell folerance, avicimmune disorders
cun be treated by systemic immune tolerance. More in general, the cells to be
modulated are hematopoietic cells. In general, in order to function as a toleragen the
peptide must Rlfil at least two conditions i.e. it st possess an imrmyme modulating
capacity ard it mmust be expressad locally usuzily as part of a larger proteiz.

Thus, the present invention provides a methind to freat pafients suffering from
inflanmmatory autoimmune diseases, by administration of a pharmaceutical preparation
comprising the {polyjpeptide secording to the invention. The (poly)peptide comprises
T-cell epiiopes, which are recogrised by and are able fo stimulate autoreactive T-cells.
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These T cells may be found e.g. in the blood of patients suffering from inflammatory
disorders. Sueb patients may suffer from discases like Graves® diseases, juvenile
arthritis, primary glomenilenepiuitis, polyarfhritis, ostcoarthritis, Sjtgren’s syndrome,
myasthenia gravis, thewmatoid arthritis, Addison’s disease, primary biliary sclerosis,
uveitis, systemic lupus erythematosis, inflammatory bowel disease, multiple sclerosis
or diabetes. The polypeptides according to the present invention (berefore can be used
in the preparation of a pharmaceutical fo prevent inflammatory diseases.
Administration of SCIM-1 will induce systemic immune tolerance. More specifically
the polypeptides cap be used in the preparation of a phannaceutical to induce specific
jmmune tolerance In patients suffering from inflammatory diseases, preferably
immune-ccll mediated cartilage destuction. The immune ecll, preferably is a T cell.
The most prefcrred discase is arthritis, more preferzbly rheumatold arthritis,

Treziment of autoimraune disorders with the peptides according to the invention makes
use of the fact that systemic immune tolerance is induced to unrelated but co-localised
antigens. The regulatory cells secrete i an antigen speeifc fastion pleiotrapic proteins
such as cytokines which may downmodulate the immunc response.

The polypsplides according to the invention can be prepared by recombinant DNA.
technigues.

The present invention provides for such a DNA. sequence eacoding e protein or
polypeptide according to the invention.

The invention also includes the entire mRNA sequence part of which is indicated in
SEQ ID NO: 1. A compkie codipg DNA sequence is shown in SEQ ID NO:1
nuecleotides 59-2017. Furthermore, to accommodate codon variability, the invenfion
2lso includes sequences coding for the same amino acid sequences as the sequences
disclosed herein. Also portfons of the coding sequences coding for individeal
polypeptides having the same immunological function: are part of the invention as well
a3 allelic and species variations thereof, Sometimes, a genc is expressed in a certain
tissue as a splicing variani, resulting in an alicred 5° or 3* mRNA or the inclusion of an
additional exon sequence. These sequences as well as the proleins encoded by these
scquences all arc expected ta perfonm the same o similar fanctions and form also part
of the invention.

In particular, SEQ D NQ:1§, SEQ D NO:17 and 8EQ ID NO:18 represent specific
splice varianls which differ from SEQ I NO:1 in the sequence downstream of
micleotide 1852 of SEQ ID NO:L. Translation. of this splice varianis lcads 10 a
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truncated version of the protein in SEQ [D NO:2, as shown in SEQ ID NC:19, SEQ I
NO:20 and SEG I NO:21, respectively. The coding sequences of these latter nucleic
acids run from positions 59-196%, 59-1912 and 59-1394, respeciively and bave the first
598 amino acids of SEQ 1D NO.2 in commen. The complete proteins preferably are
mature proteins. The signal sequence most likely is 19 amino acids but the length may
differ slightly.

The sequence informmation as provided herein should not be so narmowly construed as to
require inclusion of emoneously identitied bases. The specific sequence disclosed
Rhersin can. be readily used to isolate the complete penes which in tamn can casily be
suhjccted to further sequence analyses thersby identifying sequencing errors.

Thus, the present invention provides also for isolated polynucicotides enceding SCIM-
1, truncated versions or fragments thereof,

‘The DNA. according to the invention may be obtained from cDMNA. The iissues
preferzbly are from bumnan origin. Preferably rihozuclefe acids ars isolated from fetal
brain, fetal Yver, fefal spleen, placenia or other tisswes. Alternaiively, the coding
sequence might be genomic DNA, or prepared using DNA synthesis techniques. The
polynucleotide may also be in the form of RNA. If the polynucleotide 13 DMA, it may
be in single stranded or double stranded form. The single strand might be the coding
strand or the non-ceding (anti-sense) strand.

The present invention further relates to polynucleotides having slight variations or have
polymorphic sites. Polynucleotides having slight variations encode polypeptides which
refuin the same biolopieal function of activity as the natural, matuce protein,
Polymoipic sites are usefnl for disgnostic purpuses. Such polynucleofides can be
identified by lybridization under preferably highly siringent cenditions. According io
the present invention the term “stringent” means washing conditions of 1 x S8¢, 0.1%
5085 at a temperature of 65 °C; highly stingent conditions refer to a rednetion in S5C
towards 0.3 x S8C, mete preferably to 0.1 x SSC. Preferably the first twe washings arc
mibsequently carried out twiee each during 13-30 winates. If there 15 4 need to wash
under highly stringent conditions an additional wash with .1 % $8C is performed once
during 15 minutes. {ybridization can. be performed e.g. ovemight in 0.5M phosphate
bufler pH7.5/7% SDS at 65 °C.

Alternatively, also fragments of the shove mentionred polymucleotides which code for
polypeptides having the seme immunological funciion are embodied in the invention.
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Alsp the cncoded proteins or pelypeptides demived from the proteins farm part of the
irvention.

A nuelefo acid sequence coding for the protein, a pepiide according to the invention, a
multirner of said peptides or a chimeric peptide is inserted into an expression vector,
Suitable expression vecters comprise e necessary control regions for repiication and
expression, The expression. veetor can be brought to expression in a bost cell. Suitable
host cells are, for instance, bactesle, yeust oells and rmammabian cells. Such teckmigues
are wgll kowm in the arl, see for instance Sambrook af «l, Molecular Cloning: a
Laboratory Manual, Cold Spring Harbor laboratory Press, Cold Spring Harbor, 1985,

The (smaller) (polyypeptides according to the invention can also be prepared by well
koown organic chemical methods for peptide synfhesis such as, for example, solid-
phase peptide syntoesis described for instance in J. Amer. Chein. Soc. 85:2149 (1963)
and Tnt. J. Peptide Protein Res. 35:161-214 (1999).

The (poly) poptides may be stabilised by C- and/or N- terminal modifications, which
will decrease exopepiidase cafalysed hydrolysis. The modificetions may include: C-
torminat acylation, (e.g. acylation = Ac-peptide), N-terminal amide introduction, {e.g.
peptide-NH,) combinations of a¢yiation and amide introduction (e.g. Ac-peptide-NH,)
and introduction of D-armine acids insteed of L-amino acids (Powell e af., J. Pharm.
Ser., 81:731-735, 1992).

Other modifications are focussed on the prevention of hydrolysis by endopeptidases.
Examples of thesc modifications are: introduction of D-amine acids instead of L-amino
acids, modified amine acids, cyclisation within the peptide, introduction of roodifled
pepiide bonds, e.g. reduced peptide bonds w[CH,NH] and e.g. peptoids (N-alicylated
glycine derivatives) {Adang et ol Recl. Trav. Chim. Pays-Bas, 113:63-78, 1994 and
Sirmon e al., Proe. Mail. Acad. Sci. USA, 89:0367-9371, 1592).

The telcrogenic peptides according to Lhe imvention can be identified by using a
method comprising the steps of

%) introducing iote a suitable host cchl a DNA fragment encoding SCIM-1 pepiide
fragmetits;

b) enlturing the hosl cells under conditions to allow cxpression of the intraduced DNA
sequence;
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¢) bringing the expression product in contact with lymphoaytes; and
1) establishing the Jymphocyte activity,

Preferably, the expression product is contucted with Iymphocytes i vive e.g by
administratiog of the product to amimals. The lympbocyte activity can e.p. be measured
by determination of the anfi-inflarmoatory cytokines.

Alternatively, the expression produet of the host cclls under step b might be isolated,
Treught subsequently infe contact with antigen preseniing cells and T cells and the T
cell activity might be established.

1t will e lear that in the above described screening methods the peptides to be tested
mipht alse be synthesized chemically.

The peptides thus identified can be used for the formulation of a phanmaceutical
composition comprising mixing the peptide with a phannaceutically accepfuble carrer.

According to the invention, patients suffering from T-cell mediated destruction of the
articulsr cartilage can be treated witl a therapcutical composition comprising one or
more psptides according to the invention and a pharmaceutical acceptable cearrier.
Administration of the phammuceutical composition according to the invention will
duce systergic insmune tolerance, in particular tolerance of the specific anforeactive T
cells of these patients, to the autoantigenic proteins in the ariieular cartilage under
attack and other self antigens which display the identified MHC Class T{ binding T cell
epitopes characterised or mimicked by the amino acid sequences of one or more of the
peptides according to the invention. The induced 1olerance thus will lead to a reduciion
of the loeal inflammatory response in the articular cartilage under attack.

The (poly)pepiides eccording to the vention have the advantage that they have a
spenific oftect on the antoreactive T cells thus leaving the other compoments of the
mmune system ntact as compared fo the non-speeific suppressive effoct of
immunosuppressive drugs.

Systewic immunc toleraoce can be attained by administering high or low doses of
peptides according to the invention. The amounr of paptide will depend or the route of
administration, the time of administration, the age of the patient as wcll as goneral
heaith conditions and diet.

In general, a dosage of (1.01 to 10000 pg of pepiide per kg body weighi, preferably 8.05
to 300 pg, more praferably 0.1 to 100 ug of pepride can be vged.
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Pharmaceutical acceptable carriers are well known to these skilled in the aw and
include, for example, sterilo saline, lactoss, sucrosc, caleium phesphate, gelaiin,
dextrin, agar, peetin, peanut oil, ofive ail, sssame il and water. Other carriers may be,
ot example MHC class [l molecules, if desized embedded in liposomes.

In addition the pharmaceutical compesition accerdmg o the invention may comprise
one or morc adjuvants. Suitable adjnvants include, amongst otbers, sluminium
hydroxide, atuminium phosphate, amphigen, tocophenols, monophosphenyl Lpid A,
muramyl dipeptide and saponing such as Quill A. Preferably, the adinvants to be used
in the teleance therapy accarding to the invention ate mmcosal adjuvents such as the
cholera toxin B-subunit or caxbomers, which bind to the mucosal epithelium. The
amount of adjuvant depends on the nature of the adjuvant itself.

Futhermore the pharmaceutical composition according to the jnvention may coinprise
onc or morc stabilisers such as, for example, carbohydrates including sorbitol,
annite], starch, suerosedextrin and glucose, proteins such as albumin or casein, and
buffers like alkaline phosphates.

Suitable administration routes arc e intramusculer injections, subewtaueous
mjections, intravenous injections or intraperitoneal injections, oral administration and
nasal administration such as sprays.

For festing the ability of the (puly)peptides to modulate (autolimmune respopses
several murive models have boen shown to be suilable, such as collagen indneed
arthritis in mice (CIA), adjuvant arthritis in  rals, experimental allergic
encephalomyelitis in rmee and non-chese diabetes in mice (NOD) or in fransgonic
nrice. Antigen may be udministered intravenously, intraperitoneally, orally or nasaliy in
such models (review by Liblau ez ai., Impounol. Today 18:399-603, 1597). To facilitate
the read-out in thesc models, it is of imporlance (o increasc the confidence interval.
According to the present biveotion it bas been found that incidence and cliracal scorc in
arthriiis models can be improved by combining the original irigger of avthritis, o.g.
collagen type 11 in CTA with a peptide derived fram the extracellular matrix protein
aggrecan. This peptide niight preferably be admimistered simultaneously with the
origingl trigger aithough a separate administration might also be possible.

SCIM-1 or the peptides according to the invention are also vory suitable for use in a
diagnostic mothed to detect the presence of activated antoreactive T cells involved in
the chronie inflammation of the articular cartilage.
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The diagrostic method according to the invention comprises the foltowing steps:

4) isolation of the peripheral blood mononuclear cells (PBMC) fiom a blood sample of
an individual,

) culfure said PEMUC under suitable conditions,

c) incubation of suid PBMC cultute in the presence of the autoantigen or one or more
peptides derived thereof according to the invention, and

d) detection of a responsc of T cells, for exampls a proliferative response, indicating
the presence of activated awtoreactive T cells in the mdividual.

In case of defecfion of a respomse by measuring the proliferative response of the
antoreactive T cells, the incorporation of a radicisotope such as for example 311-
thymidine is a measure for the proliferation. A response of the autoreactive T cells
present in the PBMC cen also be detected by measuring the cyiokine releasc with
cytoline-specific BLISA, or ihe cytotoxicity with *'Chromium relesse. Another
defection method is the measurement of expression of activation markers by FACS
analysis, for example of 1I-2R. A diagnostic composition comprisiog obe of more of
the pephides acoording to the invention and & suitable defecling agent thus forms pari of
the invention, Depending on the type of detection, the detection agent con be a
radioisptope, an enzyme, or antibodies specific for cell surface or activation merlers.

Also within the scope of the nvention are fest kits which comprise one or more
peptides according o the invention. These test Kits are suitable for use in a diagnostic
methed according fo the invention

Thus, the present itvention provides for a method to detect whether autoaggressive T
cells reactive towards SCIM-] are present in patienis suffering from T-cell mediated
cartilage destruclion such us for example arthritis, in particutar theumatoid arthritis. If
SCIM-1-specific T cells are present, tolerization of these T cells with a pharmaceutical
compostion. comprisug SCIM-1 or peptides according to the present mvention or
combinations ihereof can delay or suppress arthritis development.

The following examples arc illustrative for the invention and should in no way be
interpreted as limiting the scope of the invention.
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Legends to the figures

Figure 1

RT-PCR on human cartilage ¢cDNA, using oligonucleotides specific for SCIM-1 and
GAPDH. Detection of SCIM-1 gene cxpression is shown, for healthy cartilage (knee,
male; wafiic accident; Iane 1), and catiilage from 4 RA pubients (kneefhip, 3 female
and 1 male; lanes 2-5). Detsction of GAPDH gene expression for the same 4 RA
sarples is shown in lanes 7-10. As a DNA fragment length marker the 100 bp-ladder
(Gibco-BRL) was tun in parallel in lane 6 (the major band in the middle of the lane
corresponds to 600 hp).

Figure 2

SCIM-1 prebe (nt560-1048 of SEQ ID NO:1) hybridized on custom-made joint
Noriiern blot (upper pauel). Represented hurnan cellstissues: 17937 monoeytes +
FMA-jonomycin (lane 1), HAEC endothelial cclls —/+ TNFo (lanes 2-3, respectively),
SCRO14.SF primary synovial fibroblasts + TNFu {Jane 4), PCG SV40.04 transformed
chondrocytes —+ TNFo. (lanes 5-6, respectively), and primary chendrocytes —f+ TNFo
{lanes 7-8, respectively). Per lane 1-2 vg of poly(A+) RMNA was loaded. As a confrol
the blot was probed with a Zp-labelled ¢DMA derived from the buman B-actin gene
{lower panel}.

Figure 3

Aliernative carboxy terminal ends as encoded by 4 different SCIM-1 mRNA specics,
i.e. variants A-D. The encoded C-termiini are indicated and amino zcids are shown in
one-lefter code. Sequonces are different as from amino acid 599. Encoded amine acid
sequences of variams A-D are represented by SEQ ID NO:20-23, respectivefy, ind the
corresponding nucleic acids are represented by SEQ 1D NO;16-19, respectively.

Figure 4

Detection of SCIM-1 variant A/Hist expression in transfecled CHO cells. Samples of
culture  supernataut of CHO cells frausfected with pNGV1 (lame 1) or
PNGV1.5CIM]1. variantA(Hiss) (lanes 2 and 3) were separafed on an SDS-
polyacrylamide gel and subsequently Westem blotied. Proteins containing a (HisG)-tail
were deteeted using an anti(His6)-tag monoclonal antivody (Dianova GMBH). A
protein reclesulsr weighi marker was run in lane 4 (M).
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Examples

Example 1: Identification of the SCTM-1 gene

The ¢DNA Jibraries that were available from the LifeSeq dutabase ({Imeyte
Pharmaceuticals) were ciustered based on their gene content in order to define custom
tissue catepories that represent RA relevant tissues such as foiot tissuee. Distances
befween ¢DMA libraries were caleulated using the squared Euclidian distance
measwernent, and the results were clustered into a tree using an unweighted average
linkage method (Fry 1993, Biclogical Data Analysis, Oxford Univecsity Press, New
York). Two of the resulting clusters contained cDNAs of 5 libraries each derived from
non-tumor synovial or cartilage tizsues. For sach of the synovial cDNA libaries data of
4038 to 5627 sequence reactions were available, and 1354 to 7231 for each of cartilage
eDNA libraries. These sequence dats were probed for genes of which cxpression
seemer to be relatively restricted to fhess clustors. Two partial GDINA fragments, cach
composed of overlapping Ineyte-cst sequences and paris of SEQ ID NCx1, were
identified as positive hits. Since their expression patierns appeared to be similar, it was
assumed that they were derived from the same gene.

EXAMPLE 2: SCIM-1 gene expression in RA cartilage.

Expression of the SCIVH1 gens in diseased tissuze was detected via RT-PCR with
SCIM- 1 -specific oligenuelectides (SEQ ID NO:3, ' TTGCCAATTACGCCTACGGT
and SEQ 1D ND:4, $’CCTGGTCATTGTCAAAGTCGE) on cBNA that was derived
from cartilage samples of 4 A palients and 1 healthy douor. The arthritic cartiluge
was obtained durieg joint replacement surgery of the knee. Chondrocytes were isolated
enzymatically from the cartilage (Cornclissen et al., 1993, J. Tiss, Cult. Meth, 15:139-
146) upon which KNA was isolated using Vrizel (Gibco-BRL) or RNAzol B {Campro
Scientific). With 1 pg of total RNA the synthesis of ¢DNA was performed using
Superseript™] (Gibeo-BRL) in a total volume of 20 ul. For RT-PCR ou SCIM-1 and
on housekeeping gene GAPDH, as positive coptrol, 0.5 pl cDNA per reaction was
used. PCR was performed in a Perldn Blmer 5600: 1 cycle 5 min $4°C, 35 cycles 3
sec M°C /30 see 35°C/ 1 min 72°C, 1 cycle § min 72°C with 50 ng/primmer, 200 pM
AMNTPs, anod 2.5 u Tag polymerase (Pharmacia, #27-0799} in 23 p) total volume,
Oligonuclectides  specific for  GAPDH  were SEQ D NGS5
{5'CCCTTCATTGACCTCAACTACATGS) and SEQ j1p] NO:6
{’GGTCCACCACCCTGTTGCTGTAGCC). PCR samples were analysed on agatose
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gel (Figure 1), Lenss 1-5 show clear signals of SCIM-1 clINA amphification praduct of
the expected length for the healthy cartllage (macroscopically) and 4/4 of the arthuitis
patients, while GAPDH-specific amplification signals arc in the same order of
magnitude among the RA ¢DMA preparations (lancs 7-10). The RT-PCR data indicate
that the SCIM-1 gene is expressed in diseased tissue, i.e. afflicted knee cartilage, of 4/4
RA patients tegted. Tt is likely that the SCIM-1 geve mdeed is expressed in diseased
articular cattilage of at least a considerable percentage of RA patients. Consequently, it
is to be expected that the SCIM- protein is synthesised in diseased cortilage of RA
patients.

EXAMPLE 3: SCIM-1 gene expression in joint-related cells

To determine tissue distibution of 3CIM-1 gene expression muitiple tissue Morthern
blots were probed with SCIM-1 cDNA fragments. Probes were genarated via random
primed labeling of SCIM-1 cDNA fagmenis t(500-1048) and (1953-2427)
(numbering aceording to SEQ ID NO:1) using Ready-To-Go beads (Fharmacia) and
2p - dCTP {Amersham). Labeled probe was separated from free micleotides on a ! ml
Sephiadex GS0-medium column and about 3x10° cpm/mi of labeled probe was udded 1o
the hybridization mix (0.5 M phosphale buffer pH 7.0, 7% SDS, 1 oM EDTA) and
hybridized to the Northem biot for 16 b at ~65°C. Blots were washed up to 0.5xSSC at
65°C and exposed to 2 STORM ™840 Phosphor screen. Probe nt 560-1048 releiive {o
SEQ 11> NO: 1 hybridized weakly to a ~2.4 Kb mBNA in brain and a ~3.0 kb mRNA in
fung (Clontech human multiplc tissue Morihern blots H12 and HI, cat # 7759-1 and
7760-1, respectively). Except for a elear signal at 2.6 kb i primary chondrocytes
{Tigure 2, upper panel lanes 7-8) no signals were detected in other joint-related,
cultured cells. Upon correction for the B-actin Liybridization signal, as housckeeping
gcne control (Figure 2, lower penel), the signal for SCIM-1 mRNA appeared io be
etthanced with a facter 3-4 by TNFa (24 b, 10 ngiml). With another SCIM-1 probe, fe
ni(1983-2427), po signals were detected on Clostech’s multiple tissue Northern blots
H3 (cat # 7767-1) and H2. Hybridization wiih probe nt(19%3-2427) on RNA of primary
chondroeytes yielded 2 signal for the sape 2.6 kb mRNA as with probe ni(360-1048)
(not shown), including the 3-4 {old upregulation of SCIM-1 gene expression by TNF.
Bybridization of a cDMNA microarray with pmbes derived of chondrocyles incubated
with or without TL-1 , showed a 3-fold IL-1-dependent upregulation of SCIM-1
expression. Alse for probe nt(1983-2427} no signals were observed on Northern blot
for  SV4C-tronsformed  huoan  chondreeytes, which, ave likely to  represent
dedifforentiated cells. 1t was eoncluded that 1) SCIM-1 gene expression displays a
restricted tissue distribution, if) the different lengths of detected mRNAs in byain, lung

JP 2004-504030 A 2004.2.12



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o

30

(36)

WO 006478 PCT/EPOLNTRER

17 -

and chondrocytes could represent splice variants, and iii} SCIM-1 gene expression s
enhanced by pro-inflammatory factors such as TNF and IL-1

EXAMPLE 4: Isolation of the full length SCIM-1 cDNA

The complete coding scquence of human SCIM-1 was identified via SMART-RACE
(#K1811-1, Clentech), using SCIM-1-specific oligonucleotides on RACE-cDNA that
was generated from | g total RNA of TNFo-stimulated primary human chendrocytes.
The chondrocyies were envymatically (collapenase) isolated from healthy carfilage
{knee), grown for ahowt 3 weeks in monolayer cultvre (Hamw’s/F12, 10% FCS) and
subsequently stimulated with 10 ng/ml TNF for 24 h. Oligonuclectides were designed
hased on sequences that were available for the two gene fragments idantified from the
Incyte databage (Bxample 1}, For the first gene fragroent primers were: 'RACE primer
SEQ TD WO:7 {5°GGOTCCATTGTACCCCGUCACGALG), and nested primer SEQ
ID NO:B {(’CTCAAAGICCCCATCATGGTCC), IRACE primer SEQ ID NO:9
(5"CTCAGCCGCTGTCCGTCTICCGG), and npested primer SEQ D NO:10
(SGCTTCAACAACAACTGGUTGCS). For the second gene fragment primers were:
S'RACE primer SEQ ID NO:11 (5°GGATOGGOTTGGGGAGGGTCTAGCTC), and
nested primer SEQ ID NO:12 (F°GCAGCAGCACAAGCCCACTTTC), 3'RACE
primer SEQ ID MO:13 (5 GTGCCCAGGIAGITGGTGTCACTG), and nested primer
SEQ ID NO:14 (SGCACAGGAAGTATGAGGACTTTAGTG). SMART-RACE
PCRs were performed according to the Clontech manval PT3262-1 (March 1999).
Sequencing of a number of RACR ¢DNA clones yigided the contig ¢DNA of SEQ 1D
NO:1, which indicated that the two gene fragments as identified in Example 1,
corresponded to the sams gene, designated SCIM-1, A translation start codon was
found at nt 39 and az open reading frame was found to encode 653 aa. With regard o
the observed mRIMA length of 2.6 kb in chondrocytes, the identified SCIM-1 cDNA of
2589 bp was considersd very Hkely to contsin the complete coding region of the

corrasponding gene.

Once the vomplete SCIM-1 cDNA had become available, 2 compatison was made with
nucleie acid and proiein scquences in Incyte and public domain datubases, via
blastsearches (NCBI-BLAST 2.0.10 Aug-26-1959; Altschul ef af, Nucleic Acids Res.
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23:3380-3402, 1997). Several public est sequences and a ~100 bp ¢DINA from patent
application WOS9/58660 were found to be identical to parts of the SCTM-1 cDINA. As
2 result of incomplete overlap, the completc SCIM-1 pene could not be reconstructed
from these public cDNA fragments. Based an our complete encoded SCIM-1 amico
acid sequence (SEQ ID NO:2) a prediciion was made as to functional profein domains
of 3CIM-1. A signal sequence was identified at aa 1-19 or 1-21, an integrin-binding
RGDY motif at aa 263-265, a caleur-binding EGF-like domam at aa 551-598, a
putative hydrophobic region at aa 614-635, and MHC class 11 DR4Dw4 hinding motifs
at za 12-20, 3947, 149-157, and 323-331.

EXAMPLE 5: SCYM-1 splice variants and their tissuc distribution

From multiple alignments (DN Aman version 4.11) involving the full length SCIM-1
cDNA and a!l Incyte and public cDMNAs that coniained sequences idenlical to the
SCIM-1 cDNA, it was discovered that the popuiation of cDNAs was heterogeneous
downstreamn of nucieotide 1832 {pumbering according to SEQ II¥ NC:1). This
downstrean region encodes for the C-terminal end of the protcin, directly following
the BGF-like demain. Four different C-terminal regions were identified for SCRM-1,
i.e. varianis A-D (Table 1; SEQ ID NO:19-21, respeciively, the C-terminal differences
starting at amino acid position 599, deduced from ¢DNAS that were derived from.
different tissues (SEQ I NO:16-18, respectivcly; the 3'end differs as from nucleptide
position 1853) and are expocted to bo the result of alternative splicing events. For the
variants A, B, and C it is most likely that SEQ ID NO:16-18 comprises the 3° ends of
the comespondiog mRINAs, respectively, since excly contains a 3 poly(A) tail preceded
by a putative poly-adenylation signal AATAAA. The different lengths of the 3"UTR
regions for variants A and B are in agrecment with the lengths of the SCIM-1 mRNAs
that were delected on Norther blots [or cartilzge and brain fissues, respectively (sse
example 3). The number of cDNA clones that were found in the various datebuses to
crncode each of the vadants A-D, strongly suggests that SCIM-1 variant A is
predominantly expressed in joiot Gssucs (cartilage/synoviam) and io some extent in
tumours end somie ather tissues, whereas expression of variani B scems (o be resiricted

10 tissues of the central nervons syster (mostly brain). The suggested tissue-resiricted
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expression was corroborated by an RT-PCR with oligonucteotides specific for the
SCTM-1 vuriant B (SEQ 1D NO:9 and 15) on cIINA of total brain (Clontech human
brain Quick-clone ¢DNA, cat. 7187-1/lot 9070843) and on cDNA of primary
chondrocytes (cultured for 24 h with TNF-c, se¢ example 4). Synthesis of cDNA. and
PCR. conditions are as described i sxample 2. As a conirol PCR was performed with
oligonucleotides specific for housekeeping gene GAPDH (SEQ ID NO:S and 6). A
strong amplification signal of the expectad longth for the SCIM-1 variam B mENA in
brain Hssue was seen whereas expression in chondrocytes bardly could be detected.
The control PCR on GAPDH pene expression vielded 2 simitar signal for both tissues,
indicating that the mput amounts of the corresponding ¢DIMNAs in the PCR were
comparahle. The finding that expression of vatiant B, represented by & ~2.4 kb mRMNA,
was hardly detectable in {he pramary chondrocyies (24 WTNF-u) is in agreemcent with
the datz of cxamples 3 and 4. On Nerthern blot only a single SCOM-1 mRNA. variant of
~2.6 kb was detected in primary chondroeyies (24 IWTNF-w) (Figure 2, lane 8) which
was concluded to represent variant A as 3' RACE amplification on chondrocyie cDNA
yielded only variani A sequences {see SEQ ID N(: 1),

EXAMPFLE 6: Expression of recombinant SCIM-1

The SCIM-1 (variamt A) cDNA was cloped into cloning vector pCR2.1TOPQ
(Invitrogen) and subcloned as & Bco R1 fragment to eukaryotic expression vector
pNGOVT (EMBL a¢owssion number X99274). Gensequently, the eDNA is situated
behind the SV40 early promoter and a Kozak translation initition sequence. Upsiream
of the translatioral stopeodon 18 nucleotides were mserled encoding a Hisfi-tag. Tn
arder te produce recombinant SCIM-1(Hisé) proten in eukaryoiic cells, CHO cells
(ATCC CCL61) were cultured in DMEM/MHamm’s F12 containing 5% PCS (Harlan
sera lab). The pNGV 1-SCIM-1(His6) construct was fransfeoled to CHO-K1 cells using
Transfectam (Promega) and selection medium DMEM/Hamm’s F12 contaming 5%
TFCS and 0.8 mg/ml ncomycin (G418 sulphate Giboo BRL Life technology, filter
sterilised wsing a 0.22 uM Millipore SLGV025BS filter). To detect recombinant
protein, cells woere cultered o/o M scrum-free medium {containing 0.8 mg/ml
nearpycing and expression, was allowed to continue for one day. Serum-free culture
supetnatant was analysed on SDS-PAGE followed by Western blotting and subsequent
detection wilh anti-Hisé monoclonal antihody. The blot was blocked with 5% skimmed
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milk in PBS/0.05% Tween-20 and developed with a mouse-anti(His6)tag antibody
(Dianova GMBH cat. no, Dia 900, After three limcs washing with PBST for five
minutes at RT, the blob was incubated with anti-mouse-TgG-HRE {Promepa catno
3624512). After three times washing with PB3T for five minutes at RT, detection was

5 performed wsing & chromogenic subsirate for HRP, ie. diaminobezidins

telrahydrochloride in PBS, 2.5 mM CoCly and 0.006% H,05).
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Claims

1. A polynucleotide encoding u polypeptide comprising the amino acid sequence
extending from amine acid number 1-598 of SEQ 1D NO:2.

2. The polynucleatide according to claim 1 said polynueleotide encoding the anuno
acid sequence of SEQ ID NQ:2, SEQ ID MO:19, SEQ TN NO:20 or SEQ ID
NO:21.

3.  The polynucleotide accarding to claim 1 or 2 said polynucleotide comprising the
sequence extending from nucleotides 59-1852 of SEQ ID NO:1.

4. The polynucleotide according to claims -3, said polyntcleotide comprising the
sequences SEQ 1D NO:1, SEQ ID N0:16, S5EQ ID NO:17 or SEQ ID NO:18 ar
the scquence extending from micleotides 59-2017 from SEQ 1D NO:1,
nucleotides $9-1969 from SEQ ID NO:16, nucleotides 59-1912 from SEQ ID
NQ:17 or nuclcotides 59-1894 frore SEQ D NO:18.

5. Arecombinent expression veetor comprising the DNA eccording to claims 1-4.

6. A polypeptide encoded by the polynuclestide according to claims 1-4, the
expression vector according 1o claim § or immunemeodulating fragments of SEQ
1D NO:2, SEC [0 N0:19, SFQ ID NO:20 or SEQ 1D NO:21.

7. Pharmaceutical compaosition comprising the polypeptide according to claim 6,
and a phaonaccutical acceptable carrier.

8. The polypeptide according to claim ¢ for use in therapy.

9. Use of the peptide according o claim & for ihe manufacture of a pharmaceutical
preparaiion agadnst inflammatory discases.

10, Use of the pelypeptide aceording to elaime 6 for the manufactore of a
pharmageutical preparation for the induction of immunological tolerance o an
autoantfgen in patients suffering from autoimmune disorders, more specifically
theamatoid arthritis.

11. A cell transfected with DNA according to claims 1-4 or the expression vector
according to claim 5.

12, A colt according 1o elaim 11 which je a stable transfected cell which cipresses

the polypeptide according to claims &.
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Use of a DMNA according e claims 1-4 or an expression vector according to claim
5, a cell according to claims L1 or 12 or a polypeptide according o claim 6 in a
sereening assay for identification of tolerogenic (poly)peptides,

A method for identifying folerogenic peptides, said method comprising the steps
of

#) introducing inta a suitable host cell a fragment of the polynuclzotids according
w0 clalms 1-4;

b} culturing the host eclls under conditions to allow expression of the introducced
SequEnce;

) bringing the expression produet in contact with Jymplhiocytes; and

) establishing the lympbacyte activity.

A method for ideniifying tolerogenic pepiides, said method comprising the steps
of

2) infroducing info a suitable host cetl a fagment of the polymuclentide according
to claims 1-4;

b) culturing the host cells under conditions to allow expression of the infroduced
DINA seguence;

¢) isolating the expression product;

d) bringing the expression product in contact with antigen prosenting colls and T
cells; and

€) esteblishing the T cell activity.

A method for identifylng tolerogenic peptides, said method comprising the steps
af .

a) chemically syntbesizing a fragroent of SEQ ID NO:2, SEQ ID NO:19, SEQ iD
NQ:20 or SEQ 1D NO:=21;

) bringinyg the peptide fragment in confaet with, antigen presenting cells and T
cells; and

c) cstablishing the T ecll zctivity.

A method for the formulation of a phanmaseutical composition comprising the
method of clainms 14-16 and mixing the peptide identified with a
phammaccutically acceptable carmicr,
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Use of & peptide as idenlified in the method of elaims 14-16 for the preparztion
of 2 pharmacentical suitable us 2 lolerogenic agent.

Diagnostic composition comprising one or more of the polypeptids according fo
claim 6 and a detection agent.

A diagnostic method far the detection of activated autoreactive T cells
comprising the fullowing steps:

a) isolation of the peripheral blood monomiclear cells (FBMC) from a blood
sample of an individual,

) culture of said PBMC under suitahle conditions,

o} incubaticn of suid PBMC culture in the presence of SCIM-), fragments thereof
and/or one or more peptides according to claim 6, and

d) detection of a response of T cells, indicaling the presence of activated
antorcactive T cells in the individual.

Test kil for the detection of arlivated autorcactive T cells, said tesi kit comprising

SCIM-1 or one or more of the peptidas according to claims 6.
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Encoded carboxy-terminal ends of SCTM-1 polypeptide

Variant A
| azsos
.- \NEDGTACV GTLGQSPGPRPTTPTBARATAARAMR
ACGAATAAPYLVDGDLNLGSVVKESCEPSC (aaf53}

Variant B
- . NRGGTACY ROVAFLGGYSSARSRISEPLSRASYLSIGLGLOLOLYAL aas37)

Variant C '

.. -NELGTACY GWHSPVLEKIVTPOVGEKSLGR (aaéla)

Variant D
.. .NEDGTACV ERTLLLGLCNLLGK {aatl2}

Figure 3
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SEQUENCE LISTING

=110> Bkzo

Nobel M.V,

=120> Novel extracellolar matrix protein

<130

<140>
<1dl>

<160> 21

<170> PgtentIn Ver. 2.1

210> 1

<21l> 2549
«212> DNA
=212> Homo

«400% 1

aagladtggt
gtocaggatg
gegagetgaa
taatoocace
tgagakegte
gaagoggety
CoggCatEsy
gakctactte
gttcaagbto
togtgtggee
acgctactot
tgaaatggac
tgctgaggct
cageagoagt
caaceggaga
ccagoatggy
ctatggeaac
cogottoogg
categoogan
cagetootea

sapiens

aacaacgcag
ttacegkteo
coeakatica
cagetoaact
gtggcgaggr
gtgaacateg
aacgooatay
ctoaacacca
cgcaataacoe
agoctotttg
atctacatig
cotgaggoea
ggggtcagea
goctoggata
gargoascot
cgaggbgtog
tggaatogoec
gacatogoat
ttigacaatg
gecascoges

agtacgegyy gyrataaage
tgrtgctget ctguttiokyg
ctgoagteac caactcagbt
atggegtage agttactgat
acaatggace caaccltggtt
ocggbtogatga gogcagckbca
gygteacage ergogacate
ataatgoctt chogggogts
gglbgogaaga calkcctgage
ccggacgote tgtggoctgt
ceaatlacge ctacogtaat
gtgacctobe coggggoatt
aatatacagg gggoogagac
tebtetgege caatgagaat
ttgtggacge tgoggocagt
ceotkggotga sttozacogt
cccacegect ctatcbgeaa
cactcaagit ebocatgeoo
accaggacict ggagatotto
tctteegogt catoograga

Tt
gacegactte
toageogotg
gooacgoact
gagtgggace
catggracac
togcaagatg
ctacecocygyg

zat L=t
gacggagacy
teogbetico
cggtttggea
vacetgagga
ttiggectgg
gqrgagoogga
gakgaggaca

acgeocttgga goctgagggc
ggatgctgga ccteoatckbeg
ggggcaakta gggcttorac
cotttgecag gggasctaag
teatcgacgg gagctoagac
ggeaggatga agocagoagt
acytggecay Cggddagatg
cactiragga eocagooeca

gagogagetyg
cecatcacty
ctgoctectg
gtggacoaty
ctgaagraty
ccctactacy
Facgsggacy
gccacgtaca
gatgaggkeoa
gtggacagaa
gtygscootg
ctggegotea
gtoagegtgy
gggoctaack
gotagtytay
gatggoaaag
atgagoacoo
tectctgton
ttcaacaaca
gagcacggag
eggysracay
kecoeatggag
aacaactgge
gtcgtgetet
tacctgtgtg
gtggaggtga
aactcagtgo
ctagagtgty
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acecdyggeat
agguggtecca
actatgacayg
atggggactt
accgggecca
<¢gctgoggga
grcggdagga
cogacaagtt
acgtggooog
agggctetoay
atgccectcat
osagatatggo
gooocateot
teckttteea
acgaccccda
tggacatagt
atgagaaggt
geacgghoat
trgoctaceg
accoeckeat
ggggtetggr
agktccatgga
tgtgagtggt
acaccaagas
agatggagoec
cgtggcocaga
tggagatost
gocaaggatt

120
130
240
300
3e0
420
480
540
&00
66D
720
760
840
300

ple{)
1080
1340
1zo0
1250
1324
1280
1440
1540
1560
1620
1680
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ctocoagead
gtgeecteoa
caagaagktge
eggueagbes
tycbgceget
99ggtcagty
ageggatgga
ggatgtaaay
acaattaggg
greagagtag
acacagatat
tgagttozaa
cttgttagea
agtgtggaga
aggetcaata
aaaadianaa

210> 2
=Z1ll> &53
=212»> ERT
«<213> Homo

<400= 2

gasaatggoc akttgertggs
gacaagecey tatghgrcoas
agtecgggget acgagecocaa
cogggtedot greddacoac
getggagekg ccactgetye
gctgcgagcs
ggagtgggaa
tagaccetoe
ggocaggood
ctgeaotgat gdaogottaaa
gqrggtgroac
torctgatbcs ggaactcaca
atccattate geatetgeaa
ttagattaaa tgrargtaag
zaaacaagtg cctectoactg

gttaaggaga
gtocagoeagy
groetgggage
agactocgtaa

geecagggag

sapisns

Met Ser Arg Met Leu Pro

1

5

Thr Glu Gly Ser Gln Arg

20

ser Val Lew Pro Pro B&p

35

Gly Val Ala Val Thr Asp

50

Val Rlo Bly Tyr Asn Gly

kil

Gln Lys Arg Leu val Asn

a5

Tyr Ala Len Arg hep Arg

iga

Asp Ile Asp Gly Asp Gly
1i5

Ren Ala Phe Ser @ly Val

Phe

Ala

Tyxr

val

58

Pro

Ile

Gln

g

Ala

Leuw

Glu

rEp

REp

Asn

Ala

aly

3lu

120

Thr

2

caccaatgaa
cacctatgga
cgaggatgge
creoaceget
aceggteckte
cagotgoctga
agtgggetty
coaagoooat
tgbgetggac
trooagtgoy
rgeacaggaa

aagctatgbg
aatggggact
acacttanca
ggcittgboa

Leu

Ero

Sax

Leu
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