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Clqg related protein

This invention relates to a novel protein, termed INSP161, herein identified as a secreted
protein, in particular, as a clq domain containing protein and to the use of this protein and

nucleic acid sequence from the encoding gene in the diagnosis, prevention and treatment of

disease.

All publications, patents and patent applications cited herein are incorporated in full by

reference.
Background

The process of drug discovery is presently undergoing a fundamental revolution as the era
of functional genomics comes of age. The term "functional genomics" applies to an
approach utilising bioinformatics tools to ascribe function to protein sequences of interest.
Such tools are becoming increasingly necessary as the speed of generation of sequence data
18 rapidly outpacing the ability of research laboratories to assign functions to these protein

sequences.

As biomtormatics tools increase in potency and in accuracy, these tools are rapidly
replacing the conventional techniques of biochemical characterisaﬁbn. Indeed, the
advanced bioinformatics tools used in identifying the present invention are now capable of

outputting results 1n which a high degree of confidence can be placed.

Various institutions and commercial organisations are examining sequence data as they
become available and significant discoveries are being made on an on-going basis.
However, there remains a continuing need to identify and characterise further genes and the

polypeptides that they encode, as targets for research and for drug discovery.

Introduction

Secreted Proteins

The ability for cells to make and secrete extracellular proteins is central to many biological

processes. Enzymes, growth factors, extracellular matrix proteins and signalling molecules

are all secreted by cells. This is through fusion of a secretory vesicle with the plasma
membrane. In most cases, but not all, proteins are directed to the endoplasmic reticulum
and 1nto secretory vesicles by a signal peptide. Signal peptides are cis-acting sequences that

aftect the transport of polypeptide chains from the cytoplasm to a membrane bound
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compartment such as a secretory vesicle. Polypeptides that are targeted to the secretory
vesicles are either secreted into the extracellular matrix or are retained in the plasma
membrane. The polypeptides that are retained in the plasma membrane will have one or
more transmembrane domains. Examples of secreted proteins that play a central role in the
functioning of a cell are cytokines, hormones, extracellular matrix proteins (adhesion
molecules), proteases, and growth and differentiation factors. Description of some of the

properties of these proteins follows.

Clq proteins

The proteins of the clq family are characterised by the presence of a trimeric globular C-
terminal domain, known as gClq. Crystallographic studies have revealed that TNF and
slobular c1q domain of mouse ACRP30 have a closely related tertiary structure and
trimeric organisation, suggesting an evolutionary link. The best known member of the
family is c1q itself which is a bouquet-like molecule comprising 18 chains. Clq has been

shown to recognise immune complexes and is known to activate the classical complement

pathway (Kishore & Reid, 2000, Immunopharmacology 49:159-170).

Clq is a subunit of the C1 enzyme complex that activates the serum complement system. It
is composed of 9 disulfide-linked dimers of the chains A, B and C, which share a common
structure which consist of a N-terminal nonhelical region, a triple helical (collagenous)
region and a C-terminal globular head which is called the clq domain (Smith et al.
Biochem. J. 1994, 301:249-256). Members of the ¢c1q and TNF superfamily are involved in
host defense, inflammation, apopotosis, autoimmunity, cell differentiation, organogenesis,
hibernation and insulin-resistant obesity. Five strictly conserved residues have been
identified in the clq family (Kishore ef al. Trends in Immunology 2004. 25(10):551-561).
Each clq domain exhibits a ten-stranded P-sandwich fold with a jelly-roll topology,
consisting of two five-standed B-sheets (A’, A, H, C, F) and (B’, B, G, D, E), each made of
antiparallel strands. Each of the five conserved residues within c1q family proteins belongs
to the hydrophobic core of the clq domain. The B-strands are strongly conserved in the
different clq domains (relative to orientation and size), in contrast with the loops
connecting the B-strands which exhibit significant variability. There are two well conserved
regions within the c¢lq domain: an aromatic motif is located within the first half of the

domain, the other conserved region is located near the C-terminal extremaity.
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The clq and TNF family proteins have similar gene structures: their c1q or THD domains
are each encoded within one exon, whereas mtrons in both families are restricted to
respective N-terminal collagen or stalk regions. The jelly-roll structure is remarkably
similar to the capsid proteins of plant viruses and mammlian picornaviruses including foot-

and-mouth and poliovirus.
C1q containing proteins include:

- Complement c1q subcomponent chains A, B and C. Efficient activation of C1 takes place
on interaction of the globular heads of clq with the Fc regions of IgG or IgM antibody

present in immune complexes.

- Vertebrate short-chain collagen type VIII, the major component of the basement
membrane of corneal endothelial cells. It is composed of a triple helical domain in between

a short N-terminal and a larger C-terminal globule which contains the ¢c1q domain.

- Vertebrate collagen type X, which has the same structure than collagen type VIII. It is a
product of hyperthrophic chondrotocytes.

- Bluegill inner-ear specific structural protein. This short-chain collagen forms a

microstructural matrix within the otolithic membrane.

- Chipmunk hibernation-associated plasma proteins HP-20, HP-25 and HP-27. These
proteins disappear from blood specifically during hibernation. They contain a collagen-like

domain near the N-terminus and a C-terminal c1q domain.

- Human precerebellin, which is located within postsynaptic structures of Purkinje cells,

and is probably membrane-bound. Cerebellin is involved in synaptic activity.

- Rat precerebellin-like glycoprotein, a probable membrane protein. The clq domain 1s

located at the C-terminal extracellular extremity.
- Human endothelial cell multimerin (ECM), a carrier protein for platelet factor V/VA.

- Vertebrate 30 Kd adipocyte complement-related protein (ACRP30), also known as
ApM1 or AdipoQ.

Clq represents a link between classical pathway-driven innate immunity and IgG- or IgM-
mediated acquired mmmunity (the clqg and tumor necrosis factor supertamily has been

reviewed by Kishore et al. Trends i Immunology 2004. 25(10):551-561.). IgG or IgM

containing immune complexes bind to the clq domain, inducing a contormational change
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in the collagen region. Clq 1s involved in antimocrobial defense, maintenance of immune
tolerance via clearance of apoptotic cells, phagocytosis of bacteria, neutralization of
retroviruses, cell adhesion, and modulation of dentritic cells (DCs), B cells and fibroblasts
through the action of a plethora of ligands such as envelope proteins of certain retroviruses,
B-amyloid fibrils, lipopolysaccharides (LPS), porins from Gram-negative bacteria,
phospholipids (PL), apoptotic cells and some acute phase feactants, including pentraxins
(Kishore ef al.). Nearly all ligands are recognized by the heterotrimeric clq domain (~140

residues long).
The clq domain interacts with other various proteins, including:

- C-reactive protein (CRP) (major acute phase reactant). CRP binds chromatin and might

have a major role in clearing chromosomal material from necrotic cells.

- SAP, which results in complement activation.

- PTX3, which mediates complement activation on apoptotic cells.

- Decorin, which modulates the classical pathway activation in the tissue.

- Gram negative bacterial proteins via lipid A, LPS and porins. OmpK36 (from Klebsiella

prneumoniae) competes directly with IgG for binding to clq.

- Viral proteins (enveloped and non-enveloped), such as envelope protein gp41 of HIV-1,
gp21 of HILV-I and pl5e of MuL'V. The binding of the cl1q domain to viruses might result
in virus neutralization. However, clg-gp41 interaction leads to enhanced infection of
complement-receptor-bearing cells, instead of viral lysis. Interaction between HTLV-I
peptide and the clq domain might affect the fusion process required for syncytium

formation.

- Pentraxins on apoptotic cells. Clqg deficiency can cause SLE as a result of impaired
clearance of apoptotic cells. Surface blebs of apoptotic keratinocytes and peripheral blood
mononuclear cells, which contain autoantigens, are targeted in SLE. In c¢1q knockout mice,
which have glomerulonephritis with immune deposits, a large number of apoptotic bodies
are also present in diseased glomeruli. C1g might protect against autoimmunity by serving
as an opsomn 1n the eificient recognition and physiological clearance of apoptotic cells,

hence be required to maintain immune tolerance.

- p-amyloid and familial dementia peptides (to the N-terminal region). Classical pathway

activation leads to inflammation in neuritic plaques.
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- Cardiolipin and other anionic PLs, suggesting a possible role in the clearance of apoptotic

and necrotic cells.

The C-terminal globular domain of the clq subcomponents and collagen types VIII and X
1s important both for the correct folding and alignment of the triple helix and for protein-
protein recognition events. For collagen type X it has been suggested that the domain is
important for initiation and maintenance of the correct assembly of the protein (Kwan et al.
J. Cell Biol. 1991. 114:597-604). In adiponectin, the clq domain can ameliorate
hyperglycemia and hyperinsulinemia much more potently than full-length adiponectin.
Adiponectin was shown to suppress mature macrophage function by significantly inhibiting
their phagocytic activity and their LPS-induced production of TNF-a, and thus might
resolve inflammation. Adiponectin has also been shown to reverse insulin resistance
associated with obesity by decreasing triglyceride content in the muscle and liver of obese
mice. Decreased adiponectin has been implicated in the development of insulin resistance
in mouse models of obesity and type 2 diabetes. A mild autosomal disorder associated with
growth plate abnormalities, called ‘Schmid metaphyseal chondrodysplasia’ has been
associated with missense mutations in the clq domain of collagen X which disrupt the
hydrophobic core and perturb trimer assembly. Specific mutations in the C1q domain of

CTRPS has been associated with late-onset retinal degeneration.

The clq family also contains several collagenous members (e.g. CRF, ACRP30 and
collagens VII and X) and two non-collagenous members (Precerebellin and Multimerin).
These proteins form part of the extracellular matrix in various organisms. ACRP30 is an
abundant serum protein that is synthesised by adipose tissues in response to insulin, and is

downregulated in obese mice and humans. This suggests a role in energy metabolism

(Bodmer et al. 2002, Trends in Biochem. Sci. 27(1):19-26).

The collagen domain is found in collagens that are generally extracellular structural
proteins involved in formation of connective tissue structure. The domain contains 20
copies of the G-X-Y repeat that forms a triple helix. The first position of the repeat is
glycine, the second and third positions can be any residue but are frequently proline and
hydroxyproline. Collagens are post translationally modified by proline hydroxylase to form
the hydroxyproline residues. Defective hydroxylation is the cause of scurvy. Some

members of the collagen superfamily are not involved in connective tissue structure but

share the same triple helical structure. The antiproliferative (G1 mitotic arrest) and

proapoptotic effect of clq on human fibroblasts is mediated by the collagen region, via the
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calreticulin-CD91 complex. This interaction enhances p38 MAPK activation, NF-xB

activity and production of proinflammatory cytokines and chemokines in macrophages.

Alteration of the activity of clq domain containing proteins thus provides a means to alter
disease phenotype and as such, identification of novel proteins of this type is highly
relevant as they may play a role in or be useful in the development of treatments for the

diseases 1dentified above, as well as other disease states.

THE INVENTION

The mvention is based on the discovery that the INSP161 polypeptide is a secreted protein,

and particularly 1s a c1q domain containing protein.

In one embodiment of the first aspect of the invention, there is provided a polypeptide
which:

(1) consists of the amino acid sequence as recited in SEQ ID NO:2, SEQ ID
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8 and/or SEQ ID NO: 10:

(1)  1s a fragment thereof which functions as a biologically active polypeptide
and/or has an antigenic determinant in common with the polypeptides of (i);

oY

(111)  1s a functional equivalent of (1) or (ii).

The polypeptide having the sequence recited in SEQ ID NO: 2 is referred to hereafter as
the “INSP161 mature polypeptide”. The polypeptide having the sequence recited in SEQ
ID NO: 4 is referred to hereafter as the “INSP161-A polypeptide”. The polypeptide having
the sequence recited in SEQ ID NO: 6 is referred to hereafter as the “INSP161-B
polypeptide”. The polypeptide having the sequence recited in SEQ ID NO: 8 is referred to
hereafter as the “INSP161-C polypeptide”. The polypeptide having the sequence recited in
SEQ ID NO: 10 is referred to hereafter as the “clq polypeptide”. The polypeptide having
the sequence recited in SEQ ID NO: 12 is referred to hereafter as the “histidine tag
INSP161 mature polypeptide”. The polypeptide having the sequence recited in SEQ ID
NO: 14 1s referred to hereafter as the “histidine tag INSP161-A polypeptide”. The
polypeptide having the sequence recited in SEQ ID NO: 16 is referred to hereafter as the
“histidine tag INSP161-B polypeptide”. The polypeptide having the sequence recited in
SEQ ID NO: 18 is referred to hereafter as the “histidine tag INSP161-C polypeptide”. The
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polypeptide having the sequence recited in SEQ ID NO: 20 is referred to hereafter as the
“histidine tag c¢1q polypeptide”.

The polypeptides of the first aspect of the invention may further comprise a histidine tag.
Preferably the histidine tag is found at the C—terminal of the polypeptide. Preferably the
histidine tag comprises 1-10 histidine residues (e.g. 1, 2, 3,4, 5, 6, 7, 8, 9 or 10 residues).
More preferably, the histidine tag comprises 6 histidine residues. Preferred polypeptides are
therefore those comprising the sequence recited in SEQ ID NO: 12, SEQ ID NO: 14, SEQ
ID NO: 16, SEQ ID NO: 18, and/or SEQ ID NO 20. Preferably the polypeptides consist of
the sequence recited in SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO:
18, and/or SEQ ID NO 20.

Although the Applicant does not wish to be bound by this theory, it is postulated that the
INSP161 mature polypeptide and the histidine tag INSP161 mature polypeptides (SEQ ID
Nos:2 and 12 respectively) further comprise a signal peptide at the N-terminus that is 37

amino acids in length.

The INSP161 mature polypeptide sequence with this postulated signal sequence is recited
in SEQ ID NO: 22. The histidine tag INSP161 mature polypeptide sequence with this
postulated signal sequence is recited in SEQ ID NO: 24.

The polypeptide having the sequence recited in SEQ ID NO: 22 is referred to hereafter as
“the INSP161 polypeptide”. The polypeptide having the sequence recited in SEQ ID NO:
24 1s referred to hereafter as “the histidine tag INSP161 polypeptide”.

The term “INSP161 polypeptides” as used herein includes polypeptides comprising the
INSP161 mature polypeptide, the INSP161-A polypeptide, the INSP161-B polypeptide, the
INSP161-C polypeptide, the clq polypeptide, the histidine tag INSP161 mature
polypeptide, the histidine tag INSP161-A polypeptide, the histidine tag INSP161-B mature
polypeptide, the histidine tag INSP161-C polypeptide, the histidine tag clq polypeptide,
the INSP161 polypeptide and the histidine tag INSP161 polypeptide.

Preferably, a polypeptide according to any one of the above-described aspects of the
invention functions as a clq domain containing protein and/or a collagen domain

containing protein.

By “functions as a clq domain containing protein” we refer to polypeptides that comprise
amino acid sequence or structural features that can be identified as conserved features

within the polypeptides of the c1q domain containing family of proteins. In particular, we
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refer to the presence of cysteine residues in specific positions within the polypeptide that
allow the formation of disulphide bonds. Like Clq itself, the INSP161 polypeptide may
have an immune function; the polypeptide may also function as part of the extracellular
matrix, the protein may also function in bone or cartilage formation and repair or have a

role 1n energy metabolism.

By “functions as a collagen domain containing protein” we refer to polypeptides that
comprise amino acid sequence or structural features that can be identified as conserved
features within the polypeptides of the collagen domain containing family of proteins. In
particular, we refer to the :presence of cysteine residues in specific positions within the
polypeptide that allow the formation of disulphide bonds. Furthermore, such polypeptides

may have an antiproliferative and/or proapoptotic effect.

INSP161 has been shown to be related both structurally (Figure 7) and at the amino acid
level (Figure 1) with inner ear specific structural protein (SwissProt Acc. Code:
COLE LEPMA; Davis et al. 1995. Science 267:1031-1034), otolin-1 in fish otolith
(SwissProt Acc. Code: OTO1_ONCKE ; Murayama ef al. 2002. Eur. J. Biochem 269:638-
696), human alpha 1 and alpha 2 (VIII) chain (COL8AIl, SwissProt Acc. Code:
CA18 HUMAN and COL8A2, SwissProt Acc. Code: CA28 HUMAN; Muragaki et al.
1991. Eur. J. Biochem 197:615-622; Ota et al. 2004. Nat. Genet. 36:40-45), Collagen alpha
1(X) chain precursor (COL10A1, SwissProt Acc. Code: CA1IA_HUMAN; Thomas et al
1991. Biochem. J. 280:617-623), adiponectin (SwissProt Acc. Code: APM1 HUMAN),
Complement c¢lq tumor necrosis factor-related protein 3 (CORS26; SwissProt Acc. Code:
CQT3 HUMAN), Complement clq tumor necrosis factor-related protein 5 (UNQ303;
SwissProt Acc. Code: CQT5 HUMAN), and with human heat mitochondrial protein
(WOO03/087768).

Inner ear specific structural protein probably forms a microstructural matrix within the
otolithic membrane in specialized secretory supporting cells at the outer perimeter of the
saccular epithelium. Otolin-1 may be part of the internal framework of the otolith where 1t
may provide nucleation sites to facilitate calcification (selectively expressed in the sacculus
where it is localised to the otolith, the gelatinous layer of the otolithic membrane, and part
of the transitional epithelium). COL8Al1 and COLSAZ2 are major components of the
Descemet's membrane (basement membrane) of corneal endothelial cells and form together
homotrimers, or heterotrimers associations (tissue expression in lung and mammary tumor

in mouse). Missense mutations in COL8A2 causes two forms of corneal endothehal
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dystrophy (Biswas et al. 2001. Hum. Mol. Genet. 10:2415-2423). Defects in COL8A?2 are a
cause of posterior polymorphous corneal dystrophy. PPCD is a slowly progressive
hereditary disorder of the corneal endothelium that leads to a variable degree of visual
impairment usually in adulthood. PPCD is usually inherited as an autosomal dominant trait.
Defects in COL8A2 are also a cause of Fuchs endothelial corneal dystrophy (FECD).
FECD 1s the commonest primary disorder of the corneal endothelium in developed
countries. Symptoms of painful visual loss result from corneal decompensation. Signs may
be present from the fourth decade of life onwards. Typically, focal wart-like guttata arising
from Descemet's membrane develops in the central cornea; Descemet's membrane is
thickened by abnormal collagenous deposition. FECD is usually sporadic but familial
highly penetrant forms showing autosomal dominant inheritance are also recognized. In
addition, elevated expression of type VIII collagen gene was found in the atherosclerotic
plaque of the ApoE-deficient mouse, suggesting a role of COL8A chains in atherosclerosis
(Yasuda et al. 2001 Ann N Y Acad Sci. 947:312-5). Overexpression of COL8A1 was
detected in gastrointestinal stromal tumours (Gut et al. 2004 53(2):235-40). Type X
collagen (homotrimer subunit) is a product of hyperthrophic chondrotocytes and has been
localized to presumptive mineralization zones of hyaline cartilage. Defects in COL10A1
are the cause of Schmid type metaphyseal chondrodysplasia (SMCD; Wallis et al. 1994.
Am. J. Hum. Genet 54:169-178). SMCD is a dominantly inherited disorder of the osseous
skeleton. The cardinal features of the phenotype are mild short stature, coax vara and a
waddling gait. Radiography usually shows sclerosis of the ribs, flaring of the metaphyses,
and a wide wrregular growth plate, especially of the knees. Defects in COL10A1 are also a
cause of spondylometaphyseal dysplasia japanese type (SMD). SMD comprises a
heterogeneous group of heritable skeletal dysplasias characterized by modifications of the
vertebral bodies of the spine and metaphyses of the tubular bones. Adiponectin (ACDC
gene) 1s an 1mportant negative regulator in hematopoiesis and immune systems. It may be
involved in ending inflammatory responses through 1its inhibitory functions. It inhibits
endothelial NF-kappa-B signaling through a cAMP-dependent pathway as well as TNF-
alpha-induced expression of endothelial adhesion molecules. Adiponectin is involved in the
control of fat metabolism and insulin sensitivity. It is synthesized exclusively by adipocytes
and secreted into plasma. Defects in ACDC are the cause of adiponectin deficiency. The
result 1s a very low concentration of plasma adiponectin. Decreased adiponectin plasma
levels are associated with obesity insulin resistance, and diabetes type 2. CORS-26 might

be involved in arthritis, bone or skeletal disease, osteosarcoma, chondroblastoma and giant
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cell tumor (Schaffler et al. 2003 Biochim Biophys Acta. 1628(1):64-70; Biochim Biophys
Acta. 2003 1630(2-3):123-9). Mutation in the clq domain of Complement clq tumor
necrosis factor-related protein 5 could lead to late-onset retinal degeneration (L-ORD), age-
related macular degeneration (AMD) and/or blindness (Hayward et g/, 2003 Hum Mol
Genet. 12(20):2657-67). WO03/087768 discloses mitochondrial targets, including human
heat mitochondrial protein, that can be used for therapeutic intervention in treating a

disease associated with altered mitochondrial function.

In a second aspect, the invention provides a purified nucleic acid molecule which encodes a

polypeptide of the first aspect of the invention.

Preferably, the purified nucleic acid molecule comprises the nucleic acid sequence as
recited in SEQ ID NO:1 (encoding INSP161 mature polypeptide), SEQ ID NO:3 (encoding
the INSP161-A polypeptide), SEQ ID NO:5 (encoding the INSP161-B polypeptide), SEQ
ID NO: 7 (encoding the INSP161-C polypeptide), SEQ ID NO: 9 (encoding the Clq
polypeptide), SEQ ID NO: 11 (encoding the histidine tag INSP161 mature polypeptide),
SEQ ID NO: 13 (encoding the histidine tag INSP161-A polypeptide), SEQ ID NO: 15
(encoding the histidine tag INSP161-B polypeptide), SEQ ID NO: 17 (encoding the
histidine tag INSP161-C polypeptide), SEQ ID NO: 19 (encoding the histidine tag Clq
polypeptide), SEQ ID NO: 21 (encoding the INSP161 polypeptide) and/or SEQ ID NO: 23
(encoding the histidine tag INSP161 polypeptide) or is a redundant equivalent or fragment

of any one of these sequences.

The mmvention further provides that the purified nucleic acid molecule consists of the
nucleic acid sequence as recited in SEQ ID NO:1 (encoding INSP161 mature polypeptide),
SEQ ID NO:3 (encoding the INSP161-A polypeptide), SEQ ID NO:5 (encoding the
INSP161-B polypeptide), SEQ ID NO: 7 (encoding the INSP161-C polypeptide), SEQ ID
NO: 9 (encoding the Clq polypeptide), SEQ ID NO: 11 (encoding the histidine tag
INSP161 mature polypeptide), SEQ ID NO: 13 (encoding the histidine tag INSP161-A
polypeptide), SEQ ID NO: 15 (encoding the histidine tag INSP161-B polypeptide), SEQ
ID NO: 17 (encoding the histidine tag INSP161-C polypeptide), SEQ ID NO: 19 (encoding
the histidine tag Clq polypeptide), SEQ ID NO: 21 (encoding the INSP161 polypeptide)
and/or SEQ ID NO: 23 (encoding the histidine tag INSP161 polypeptide) or is a redundant

equivalent or fragment of any one of these sequences.

In a third aspect, the invention provides a purified nucleic acid molecule which hybridizes
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under high stringency conditions with a nucleic acid molecule of the second aspect of the

Ivention.

In a fourth aspect, the invention provides a vector, such as an expression vector, that

contains a nucleic acid molecule of the second or third aspect of the invention.

In a fifth aspect, the invention provides a host cell transformed with a vector of the fourth

aspect of the invention.

In a sixth aspect, the invention provides a ligand which binds specifically to clg domain
containing proteins of the first aspect of the invention. Preferably, the ligand inhibits the
function of a polypeptide of the first aspect of the mvention which is a c¢lq domain
containing protein. Ligands to a polypeptide according to the invention may come in
various forms, including natural or modified substrates, enzymes, receptors, small organic
molecules such as small natural or synthetic organic molecules of up to 2000Da, preterably
800Da or less, peptidomimetics, inorganic molecules, peptides, polypeptides, antibodies,

structural or functional mimetics of the aforementioned.

In a seventh aspect, the invention provides a compound that i1s effective to alter the
expression of a natural gene which encodes a polypeptide of the first aspect of the

invention or to regulate the activity of a polypeptide of the first aspect of the invention.

A compound of the seventh aspect of the invention may either increase (agonise) or

decrease (antagonise) the level of expression of the gene or the activity of the polypeptide.

Importantly, the identification of the function of the INSP161 polypeptides allows for the
design of screening methods capable of identifying compounds that are effective in the
treatment and/or diagnosis of disease. Ligands and compounds according to the sixth and
seventh aspects of the invention may be identified using such methods. These methods are

mcluded as aspects of the present invention.

In an eighth aspect, the invention provides a polypeptide of the first aspect of the inv.ention,
or a nucleic acid molecule of the second or third aspect of the invention, or a vector of the
fourth aspect of the invention, or a host cell of the fifth aspect of the invention, or a ligand
of the sixth aspect of the invention, or a compound of the seventh aspect of the invention,
for use in therapy or diagnosis of diseases in which clq domain containing proteins are
implicated.  Such  diseases may include cell  proliferative  disorders,
autoimmune/inflammatory disorders, genetic disorders, developmental disorders, nervous

system disorders, metabolic disorders, infections and other pathological conditions;
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particularly immune disorders, such as autoimmune disease, rheumatoid arthritis,
osteoarthritis, psoriasis, systemic lupus erythematosus, and multiple sclerosis,
inflammatory disorders, such as allergy, rhinitis, conjunctivitis, glomerulonephritis, uveitis,
Crohn’s disease, ulcerative colitis, inflammatory bowel disease, pancreatitis, digestive
system intlammation, sepsis, endotoxic shock, septic shock, cachexia, myalgia, ankylosing
spondylitis, myasthenia gravis, post-viral fatigue syndrome, pulmonary disease, respiratory
distress syndrome, asthma, chronic-obstructive pulmonary disease, airway inflammation,
wound healing, endometriosis, dermatological disease, Behcet’s disease, neoplastic
disorders, such as melanoma, sarcoma, renal tumour, colon tumour, haematological
disease, myeloproliferative disorder, Hodgkin's disease, osteoporosis, obesity, diabetes,
gout, cardiovascular disorders, reperfusion injury, atherosclerosis, ischaemic heart disease,
cardiac failure, stroke, liver disease, AIDS, AIDS related complex, neurological disorders,
male infertility, ageing and infections, including plasmodium infection, bacterial infection
and viral infection, diseases associated with bone or cartilage formation and maintenance,
hereditary diseases and other pathological conditions. Preferably the disease is selected
from autoimmune diseases, autoimmune inner ear disease, Labyrinthitis, Méniére disease
and Méniere syndrome, Perilymphatic or labyrinthine fistula, Tinnitus, neurodegenerative
diseases, amyloidosis, Alzheimer’s disease, Parkinson’s disease, familial dementia,
inflammation, microbial diseases, bacterial diseases, viral diseases (HIV, HTLV or MulLV
infections), SLE, glomerulonephritis, obesity, diabetes, Schmid metaphyseal
chondrodysplasia, corneal endothelial dystrophies, posterior polymorphous corneal
dystrophy (PPCD), Fuchs endothelial corneal dystrophy (FECD), atherosclerosis, scurvy,
cancer, gastrointestinal stromal tumours, osteosarcoma, chondroblastoma, giant cell tumor,
spondylometaphyseal dysplasia japanese type (SMD), Osteogenesis Imperfecta, Ehlers-
Danlos syndrome, susceptibility to dissection of cervical arteries, Ehlers-Danlos syndrome,
aortic aneurysm, otospondylomegaepiphyseal dysplasia, hearing loss (deafness),
Weissenbacher-Zweymuller syndrome, arthritis, bone or skeletal disease, late-onset retinal
degeneration (L-ORD), age-related macular degeneration (AMD) and/or blindness. These
molecules may also be used in the manufacture of a medicament for the treatment of such
diseases. These molecules may also be used in contraception or for the treatment of

reproductive disorders including infertility.

In a nminth aspect, the mvention provides a method of diagnosing a disease in a patient,

comprising assessing the level of expression of a natural gene encoding a polypeptide of
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the first aspect of the invention or the activity of a polypeptide of the first aspect of the
invention in tissue from said patient and comparing said level of expression or activity to a
control level, wherein a level that i1s different to said control level is indicative of disease.
Such a method will preferably be carried out in vifro. Similar methods may be used for
monitoring the therapeutic treatment of disease in a patient, wherein altering the level of
expression or activity of a polypeptide or nucleic acid molecule over the period of time

towards a control level is indicative of regression of disease.

A preterred method for detecting polypeptides of the first aspect of the invention comprises
the steps of: (a) contacting a ligand, such as an antibody, of the sixth aspect of the invention
with a biological sample under conditions suitable for the formation of a ligand-

polypeptide complex; and (b) detecting said complex.

A number of different such methods according to the ninth aspect of the invention exist, as
the skilled reader will be aware, such as methods of nucleic acid hybridization with short
probes, pomnt mutation analysis, polymerase chain reaction (PCR) amplification and
methods using antibodies to detect aberrant protein levels. Similar methods may be used on
a short or long term basis to allow therapeutic treatment of a disease to be monitored in a
patient. The invention also provides kits that are useful in these methods for diagnosing

disease.

In a tenth aspect, the invention provides for the use of a polypeptide of the first aspect of
the mvention as a cl1q domain containing protein. Suitable uses of the polypeptides of the
mvention as clg domain containing proteins include use for fertility control and follicular
development, use as part of a receptor/ligand pair and use as a diagnostic marker for a

physiological or pathological condition selected from the list given above.

In an eleventh aspect, the invention provides a pharmaceutical composition comprising a
polypeptide of the first aspect of the invention, or a nucleic acid molecule of the second or
third aspect of the invention, or a vector of the fourth aspect of the invention, or a host cell
of the fifth aspect of the invention, or a ligand of the sixth aspect of the invention, or a
compound of the seventh aspect of the invention, in conjunction with a pharmaceutically-

acceptable carrier.

In a twelfth aspect, the present invention provides a polypeptide of the first aspect of the
invention, or a nucleic acid molecule of the second or third aspect of the invention, or a

vector of the tourth aspect of the invention, or a host cell of the fifth aspect of the
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invention, or a ligand of the sixth aspect of the invention, or a compound of the seventh
aspect of the invention, for use in the manufacture of a medicament for the diagnosis or

treatment of a disease.

In a thirteenth aspect, the invention provides a method of treating a disease in a patient
comprising administering to the patient a polypeptide of the first aspect of the invention, or
a nucleic acid molecule of the second or third aspect of the invention, or a vector of the
fourth aspect of the invention, or a host cell of the fifth aspect of the invention, or a ligand

of the sixth aspect of the invention, or a compound of the seventh aspect of the invention.

For diseases in which the expression of a natural gene encoding a polypeptide of the first
aspect of the invention, or in which the activity of a polypeptide of the first aspect of the
invention, is lower in a diseased patient when compared to the level of expfession or
activity in a healthy patient, the polypeptide, nucleic acid molecule, ligand or compound
administered to the patient should be an agonist. Conversely, for diseases in which the
expression of the natural gene or activity of the polypeptide is higher in a diseased patient
when compared to the level of expression or activity in a healthy patient, the polypeptide,
nucleic acid molecule, ligand or compound administered to the patient should be an
antagonist. Examples of such antagonists include antisense nucleic acid molecules,

ribozymes and ligands, such as antibodies.

In a fourteenth aspect, the invention provides transgenic or knockout non-human animals
that have been transformed to express higher, lower or absent levels of a polypeptide of the
first aspect of the invention. Such transgenic animals are very useful models for the study
of disease and may also be used in screening regimes for the i1dentification of compounds

that are effective in the treatment or diagnosis of such a disease.

A summary of standard techniques and procedures which may be employed in order to
utilise the invention is given below. It will be understood that this invention 1s not limited
to the particular methodology, protocols, cell lines, vectors and reagents described. It is
also to be understood that the terminology used herein is for the purpose of describing
particular embodiments only and it is not intended that this terminology should limit the
scope of the present invention. The extent of the invention is limited only by the terms of

the appended claims.
Standard abbreviations for nucleotides and amino acids are used 1n this specification.

The practice of the present invention will employ, unless otherwise indicated, conventional



CA 02537326 2006-03-01

WO 2005/033312 PCT/GB2004/004197
135

techniques of molecular biology, microbiology, recombinant DNA technology and
immunology, which are within the skill of those working 1 the art.

Such techniques are explained fully in the literature. Examples of particularly suitable texts
for consultation include the following: Sambrook Molecular Cloning; A Laboratory
Manual, Second Edition (1989); DNA Cloning, Volumes I and II (D.N Glover ed. 1985);
Oligonucleotide Synthesis (M.J. Gait ed. 1984); Nucleic Acid Hybridization (B.D. Hames
& S.J. Higgins eds. 1984); Transcription and Translation (B.D. Hames & S.J. Higgins eds.
1984); Animal Cell Culture (R.I. Freshney ed. 1986); Immobilized Cells and Enzymes
(IRL Press, 1986); B. Perbal, A Practical Guide to Molecular Cloning (1984); the Methods
in Enzymology series (Academic Press, Inc.), especially volumes 154 & 155; Gene
Transfer Vectors for Mammalian Cells (J.H. Miller and M.P. Calos eds. 1987, Cold Spring
Harbor Laboratory); Immunochemical Methods in Cell and Molecular Biology (Mayer and
Walker, eds. 1987, Academic Press, London); Scopes, (1987) Protein Purification:
Principles and Practice, Second Edition (Springer Verlag, N.Y.); and Handbook of
Experimental Immunology, Volumes I-IV (D.M. Weir and C. C. Blackwell eds. 1986).

As used herein, the term "polypeptide” includes any peptide or protein comprising two or
more amino acids joined to each other by peptide bonds or modified peptide bonds, i.e.
peptide 1sosteres. This term refers both to short chains (peptides and oligopeptides) and to

longer chains (proteins).

The polypeptide of the present invention may be in the form of a mature protein or may be
a pre-, pro- or prepro- protein that can be activated by cleavage of the pre-, pro- or prepro-
portion to produce an active mature polypeptide. In such polypeptides, the pre-, pro- or
prepro- sequence may be a leader or secretory sequence or may be a sequence that 1s

employed for purification of the mature polypeptide sequence.
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