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New Lipid Binding Protein 4

Field of the Invention

This invention relates to newly identified polypeptides and
polynucleotides encoding such polypeptides sometimes hereinafter
referred to as ,New Lipid Binding Protein 4 (NLIBP4)*, to their use In
diagnosis and in identifying compounds that may be agonists,
antagonists that are potentially useful in therapy, and to production of
such polypeptides and polynucleotides.

Background of the invention

The drug discovery process is currently undergoing a fundamental
revolution as it embraces "functional genomics”, that is, high throughput
genome- or gene-based biology. This approach as a means to identify
genes and gene products as therapeutic targets is rapidly superceding
earlier approaches based on "positional cloning”. A phenotype, that Is a
biological function or genetic disease, would be identified and this would
then be tracked back to the responsible gene, based on its genetic map
position.

Functional genomics relies heavily on high-throughput DNA sequencing
technologies and the various tools of bicinformatics to identify gene
sequences of potential interest from the many molecular biology databases
now available. There is a continuing need to identify and characterise
further genes and their relatea polypeptides/proteins, as targets for drug

discovery.

Summary of the Invention

The present invention relates to New Lipid Binding Protein 4, in particular
New Lipid Binding Protein 4 polypeptides and New Lipid Binding Protein 4
polynucleotides, recombinant materials and methods for their production.
Such polypeptides and polynucleotides are of interest in relation to methods

_q PCT/EP01/04170
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of treatment of certain diseases, including, but not iimited to, cancer,
bacteremia, endotoximia, meningococcemia, hemorrhagic trauma, partial

hepatectomy, severe peritoneal infections, cystic fibrosis, coronary heart
disease, artheriosclerosis hereinafter referred to as " diseases of the

invention". In a further aspect, the invention relates to methods for
identifying agonists and antagonists (e.g., inhibitors) using the materials
orovided by the invention, and treating conditions associated with New
Lipid Binding Protein 4 imbalance with the identified compounds. In a still
further aspect, the invention relates to diagnostic assays for detecting

diseases associated with inappropriate New Lipid Binding Protein 4 activity
or levels.

Description of the Iinvention

In a first aspect, the present invention relates to New Lipid Binding
Protein 4 polypeptides. Such polypeptides include:

(a) a polypeptide encoded by a polynucleotide comprising the sequence
of SEQ ID NO:1;

(b) a polypeptide comprising a polypeptide sequence having at least
05%. 96%, 97%, 98%, or 99% identity to the polypeptide sequence of
SEQ ID NO:2;

(c) a polypeptide comprising the polypeptide sequence of SEQ ID NO:2;

(d) a polypeptide having at least 95%, 96%, 97%, 98%, or 99% identity
to the polypeptide sequence of SEQ ID NO:2;

(e) the polypeptide sequence of SEQ ID NO:2: and

(f) a polypeptide having or comprising a polypeptide sequence that has
an ldentity Index of 0.95, 0.96, 0.97, 0.98, or 0.99 compared to the
polypeptide sequence of SEQ ID NO:Z;

(g) fragments and variants of such polypeptides in (a) to (f).

Polypeptides of the present invention are believed to be members of the
Lipid Binding Proteins, such as lipopolysaccharide-binding protein (LBP) or
bactericidial/permeability-increasing protein (BP1). They are therefore of
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interest because lipid binding proteins show high-affinity binding to
ipopolysaccharide (LPS), a glycolipid found in the outer membrane of gram
negative bacteria. Accordingly, lipid binding proteins play a decisive role In

the host defense against bacterial infections.

Further, all of the known members of the protein family of lipid binding
proteins are able to bind phospholipids. LBP, cholesteryl ester transfer
protein (CETP) and phospholipid-transfer protein (PLTP) can also bind
cholesterol and high-density lipoproteins (HDL). HDL plasma levels are
inversely correlated with coronary heart disease and artherosclerosis. Lipid
binding and transfer proteins, such as CETP and PLTP, facilitate the
transfer of phospholipids and cholesterol from triglyceride-rich lipoproteins
(TRL) into HDL. Accordingly, members of the family of lipid binding proteins
are thought to play a role in the prevention of these disease.

Further, LBP is an acute phase serum protein secreted by the liver that
catalyses the transfer of LPS monomers to CD14 thereby facilitating a
broad spectrum of cellular and tissue responses leading to antibacterial and
oroinflammatory activities. BPI is a 456-residue cationic protein produced
by polymorphonuclear leukocytes (PMN) and is stored in the primary
granules of these cells. The biological effects ot isolated BPI are linked to
complex formation with LPS. Binding of BPI to live bacteria via LPS
causes immediate growth arrest. Complex formation of BPI with cell-
associated or cell-free LPS inhibits all LPS-induced host cell responses.
BPI-blocking antibodies abolish the potent activity of whole PMN lysates
and inflammatory fluids against BPl-sensitive bacteria. The antibacterial
and the anti-endotoxin activities of BPI are fully expressed by the amino
terminal half of the molecule. These properties of BPl have prompted
preclinical and subsequent clinical testing of recombinant amino-terminal
fragments of BPI. In animals, human BPI| protein products protect against
lethal injections of isolated LPS. Phase | trials In healthy human
volunteers and multiple Phase I/l clinical trials have been completed or
are in progress (severe pediatric meningococcemia, hemorrhagic trauma,
partial hepatectomy, severe peritoneal infections, and cystic fibrosis) and
phase Il trials (meningococcemia and hemorrhagic trauma) have been
nitiated. In none of >900 normal and severely ill individuals have issues
of safety or immunogenicity been encountered. Preliminary evidence
points to overall benefit In BPI-treated patients. These results suggest
that BPI. but also other lipid binding protein such as the present

PCT/EP01/04170
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invention, may have a place in the treatment of life-threatening infections
and conditions associated with bacteremia and endotoxemia.

The amino acid sequence of NLIBP4 shows significant homology to other

members of the protein family of lipid binding proteins such as LBP, BPI
and CETP. NLIBP4 contains several amino acids which are conserved

betwen the other members of the protein family of lipid binding proteins
such as Prolin-266, Cystein-318, Cystein-355, Prolin-392, which
corresponds e.g. to the amino acids Prolin-97, Cystein-159, Cystein-198,
Prolin-236 in LBP, respectively. Further, NLiBP4 shows a similar
exon/intron organisation to LBP, BPI, NLIBP1, NLiBP2, NLIBPS3, and
CETP, suggesting that (i) NLIBP4 like other members of the protein

family of lipid binding proteins, has evolved from a common primordial
gene and (ii) that these proteins share similar functional properties.

A further aspect relates to the finding that NLIBP1 is downregulated In
tumor tissues, e.g. in larynx carcinomas. This finding indicates a role of lipid
binding proteins such as New Lipid Binding Protein 4 in mechanisms of

immune escape of the tumor and as such gives a rationale for therapeutic
interventions.

The biological properties of the New Lipid Binding Protein 4 are
hereinafter referred to as "biological activity of New Lipid Binding Protein
4" or "New Lipid Binding Protein 4 activity". Preferably, a polypeptide of

the present invention exhibits at least one biological activity of New Lipid
Binding Protein 4.

Polypeptides of the present invention also includes variants of the
aforementioned polypeptides, including all allelic forms and splice variants.
Such polypeptides vary from the reference polypeptide by insertions,
deletions, and substitutions that may be conservative or non-conservative,
or any combination thereof. Particularly preferred variants are those in
which several. for instance from 50 to 30, from 30 to 20, from 20 to 10, from
10 to 5. from 5 to 3, from 3 to 2, from 2to 1 or 1 amino acids are inserted,
substituted. or deleted, in any combination.

Preferred fragments of polypeptides of the present invention include a
polypeptide comprising an amino acid sequence having at least 30, 50 or
100 contiguous amino acids from the amino acid sequence of SEQ 1D
NO: 2 or SEQ ID NO: 4, or a polypeptide comprising an amino acid
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sequence having at least 30, 50 or 100 contiguous amino acids truncatea
or deleted from the amino acid sequence of SEQ ID NO: 2 or SEQ ID
NO: 4. Preferred fragments are biologically active fragments that mediate
the biological activity of New Lipid Binding Protein 4, including those with
a similar activity or an improved activity, or with a decreased undesirable

activity. Also preferred are those fragments that are antigenic or
immunogenic in an animal, especially in a human.

Fragments of the polypeptides of the invention may be employed for
producing the corresponding full-length polypeptide by peptide synthesis;
therefore, these variants may be employed as intermediates for
producing the full-length polypeptides of the invention. The polypeptides of
the present invention may be in the form of the "mature” protein or may
be a part of a larger protein such as a precursor or a fusion protein. ltis
often advantageous to include an additional amino acid sequence that
contains secretory or leader sequences, pro-sequences, sequences that

aid in purification, for instance multiple histidine residues, or an additional
sequence for stability during recombinant production.

Polypeptides of the present invention can be prepared in any suitable
manner, for instance by isolation form naturally occuring sources, from
genetically engineered host cells comprising expression systems (vide
infra) or by chemical synthesis, using for instance automated peptide
synthesisers, or a combination of such methods. Means for preparing such
polypeptides are well understood in the art.

In a further aspect, the present invention relates to New Lipia Binding
Protein 4 polynucleotides. Such polynucleotides include:

(a) a polynucleotide comprising a polynucleotide sequence having at
least 95%. 96%. 97%, 98%, or 99% identity to the polynucleotide
squence of SEQ ID NO:1 or SEQ ID NO: 3]

(b) a polynucleotide comprising the polynucleotide of SEQ ID NO:1 or SEQ
ID NO: 3;

(c) a polynucleotide having at least 95%. 96%, 97%, 98%, or 99% identity
to the polynucleotide of SEQ ID NO:1 or SEQ ID NO: 3;
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(d) the polynucleotide of SEQ ID NO:1 or SEQ ID NO: 3;

(e) a polynucleotide comprising a polynucleotide sequence encoding a
polypeptide sequence having at least 95%, 96%, 97%, 98%, or 99%
identity to the polypeptide sequence of SEQ ID NO:2 or SEQ ID NO: 4;

(f) a polynucleotide comprising a polynucleotide sequence encoding the
polypeptide of SEQ ID NO:2 or SEQ ID NO: 4

() a polynucleotide having a potynucleotide sequence encoding a
polypeptide sequence having at least 95%, 96%, 97%, 98%, or 99%
identity to the polypeptide sequence of SEQ 1D NO:2 or SEQ ID NO: 4;

(h) a polynuclectide encoding the polypeptide of SEQ ID NO:2 or SEQ ID
NO: 4;

(i) a polynucleotide having or comprising a polynucleotide sequence that
has an ldentity Index of 0.95, 0.96, 0.9/, 0.98, or 0.99 compared to the

polynucleotide sequence of SEQ ID NO:1 or SEQ ID NO: 3;

() a polynucieotide having or comprising a polynucleotide sequence
encoding a polypeptide sequence that has an Identity Index of 0.95, 0.96,

0.97. 0.98, or 0.99 compared to the polypeptide sequence of SEQ ID
NO:2 or SEQ ID NO: 4, and

polynucleotides that are fragments and variants of the above mentioned

polynucleotides or that are complementary to above mentioned
polynucleotides, over the entire length thereof.

Preferred fragments of polynucleotides of the present invention
include a polynucleotide comprising an nucleotide sequence having at
least 15. 30, 50 or 100 contiguous nucleotides from the sequence of SEQ
ID NO: 1 or SEQ ID NO: 3, or a polynucleotide comprising an sequence
having at least 30, 50 or 100 contiguous nucleotides truncated or deleted
from the sequence of SEQ ID NO: 1 or SEQ ID NO: 3.

Preferred variants of polynucleotides of the present invention include
splice variants, allelic variants, and polymorphisms, including

polynucleotides having one or more single nucleotide polymorphisms
(SNPs).

_ ¢ PCT/EP01/04170
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Polynucleotides of the present invention also include polynucleotides

encoding polypeptide variants that comprise the amino acid sequence of
SEQ ID NO: 2 or SEQ ID NO: 4 and in which several, for instance from 50
to 30, from 30 to 20, from 20 to 10, from 10 to 5, from 5 to 3, from 3 to 2,

from 2 to 1 or 1 amino acid residues are substituted, deleted or added, In
any combination.

In a further aspect, the present invention provides polynucleotides that
are RNA transcripts of the DNA sequences of the present invention.
Accordingly, there is provided an RNA polynucleotide that:

(a) comprises an RNA transcript of the DNA sequence encoding
the polypeptide of SEQ ID NO: 2 or SEQ ID NO: 4;

(b) is the RNA transcript of the DNA sequence encoding the
polypeptide of SEQ ID NO:2 or SEQ ID NO: 4;

(c) comprises an RNA transcript of the DNA sequence of SEQ ID
NO:1 or SEQ ID NQO: 3; or

(d) is the RNA transcript of the DNA sequence of SEQ ID NO:1 or
SEQ ID NO: 3;

and RNA polynucleotides that are complementary thereto.

The polynucleotide sequence of SEQ ID NO:1 or SEQ ID NO: 3 shows
homology  with  bactericidal/permeability-increasing  protein  (Acc..
NM 001725); lipopolysaccharide-binding protein  (Acc.. AF105067);
cholesteryl ester transfer protein (Acc.:NM_0000738); phospholipid transfer
orotein (Acc.. NM_006227) . The polynucleotide sequence of SEQ ID
NO:1 or SEQ ID NO: 3 is a cDNA sequence that encodes the polypeptide
of SEQ ID NO:2 or SEQ ID NO: 4. The polynucleotide sequence
encoding the polypeptide of SEQ ID NO:2 or SEQ ID NO: 4 may be
identical to the polypeptide encoding sequence of SEQ ID NO:1 or SEQ
ID NO: 3 or it may be a sequence other than SEQ ID NO:1 or SEQ ID
NO: 3. which, as a result of the redundancy (degeneracy) of the genetic
code. also encodes the polypeptide of SEQ ID NO:2 or SEQ ID NO: 4.
The polypeptide of the SEQ ID NO:2 or SEQ ID NO: 4 is related to other
proteins of the Lipid Binding Proteins family, having homology and/or

PCT/EP01/04170
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NP_001716); lipopolysaccharide-binding protein (Acc.:P18428); cholesteryl

ester transfer protein (Acc.: NP_000069): phospholipid transfer protein
(Acc.. NP_006218).

Preferred polypeptides and polynucleotides of the present invention are
expected to have, inter alia, similar biological functions/properties to their
homologous polypeptides and polynucleotides. Furthermore. preferred

polypeptides and polynucleotides of the present invention have at least one
New Lipid Binding Protein 4 activity.

Polynucleotides of the present invention may be obtained using standard
cloning and screening techniques from a cDNA library derived from mRNA
in cells of human trachea, larynx, larynx carcinoma, palate, pharynx,
endometrium, olfactory epithelium, (see for instance, Sambrook et al.
Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1989)). Polynucleotides of
the Invention can also be obtained from natural sources such as genomic

DNA libraries or can be synthesized using well known and commercially
available techniques.

When polynucleotides of the present invention are used for the
recombinant production of polypeptides of the present invention, the
polynucleotide may include the coding sequence for the mature
polypeptide, by itself, or the coding sequence for the mature polypeptide in
reading frame with other coding sequences, such as those encoding a
leader or secretory sequence, a pre-, or pro- or prepro- protein sequence,
or other fusion peptide portions. For example, a marker sequence that
facilitates purification of the fused polypeptide can be encoded. In certain
preferred embodiments of this aspect of the invention, the marker sequence
s a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.)
and described in Gentz et al., Proc Natl Acad Sci USA (1989) 86:821-824,
or is an HA tag. The polynucleotide may also contain non-coding 5" and 3’
sequences, such as transcribed, non-translated sequences, splicing and

polyadenylation signals, ribosome binding sites and sequences that
stabilize mMRNA.
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Polynucleotides that are identical, or have sufficient identity to a
polynucleotide sequence of SEQ |ID NO:1 or SEQ ID NO: 3, may be used
as hybridization probes for cDNA and genomic DNA or as primers for a
nucleic acid amplification reaction (for instance, PCR). Such probes and
primers may be used to isolate full-length cDNAs and genomic clones
encoding polypeptides of the present invention and to isolate cDNA and
genomic clones of other genes (including genes encoding paralogs from
human sources and orthologs and paralogs from species other than
human) that have a high sequence similarity to SEQ ID NO:1 or SEQ D
NO: 3, typically at least 95% identity. Preferred probes and primers will
generally comprise at least 15 nucleotides, preferably, at least 30
nucleotides and may have at least 50, if not at least 100 nucleotides.
Particularly preferred probes will have between 30 and 50 nucleotides.
Particularly preferred primers will have between 20 and 25 nucleotides.

A polynucleotide encoding a polypeptide of the present invention, including
homologs from species other than human, may be obtained by a process
comprising the steps of screening a library under stringent hybridization
conditions with a labeled probe having the sequence of SEQ ID NO: 1 or
SEQ ID NO: 3 or a fragment thereof, preferably of at least 15 nucleotides;
and isolating full-length ¢cDNA and genomic clones containing saia
polynucleotide sequence. Such hybridization techniques are well known to
the skilled artisan. Preferred stringent hybridization conditions include
overnight incubation at 420C in a solution comprising: 50% formamide,
5xSSC (150mM NaCl, 15mM trisodium citrate), 50 mM sodium phosphate
(pH7.6), 5x Denhardt's solution, 10 % dextran sulfate, and 20 microgram/mi
denatured. sheared salmon sperm DNA; followed by washing the filters in
0.1x SSC at about 65°C. Thus the present invention aiso includes isolated
polynucleotides, preferably with a nucleotide sequence of at least 100,
obtained by screening a library under stringent hybridization conditions with
a labeled probe having the sequence of SEQ ID NO:1 or SEQ ID NO: 3 or
a fragment thereof, preferably of at least 15 nucleotides.

The skilled artisan will appreciate that, in many cases, an isolated cDNA
sequence will be incomplete, in that the region coding for the polypeptide
does not extend all the way through to the 5' terminus. This Is a
consequence of reverse transcriptase, an enzyme with inherently low
"processivity" (a measure of the ability of the enzyme to remain attached

PCT/EP01/04170
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to the template during the polymerisation reaction), failing to complete a
DNA copy of the mRNA template during first strand cDNA synthesis.

There are several methods available and well known to those skilled In
the art to obtain full-length cDNAs, or extend short cDNAs, for example

10

ES

20

those based on the method of Rapid Amplification of cDNA ends (RACE)
(see, for example, Frohman et al.,, Proc Nat Acad Sci USA 85, 8998-
9002, 1988). Recent modifications of the technique, exempiified by the
Marathon (trade mark) technology (Clontech Laboratories Inc.) for
example, have significantly simplified the search for longer cDNAs. In the
Marathon (trade mark) technology, cDNAs have been prepared from
mRNA extracted from a chosen tissue and an 'adaptor' sequence ligatea
onto each end. Nucleic acid amplification (PCR) is then carried out to
amplify the "missing” 5' end of the cDNA using a combination of gene
specific and adaptor specific oligonucleotide primers. The PCR reaction
is then repeated using 'nested' primers, that is, primers designed to
anneal within the ampilified product (typically an adaptor specific primer
that anneals further 3' in the adaptor sequence and a gene specific
primer that anneals further 5' in the known gene sequence). The
nroducts of this reaction can then be analysed by DNA sequencing and a
full-length cDNA constructed either by joining the product directly to the
existing cDNA to give a complete sequence, or carrying out a separate
full-length PCR using the new sequence information for the design of the
5' primer.

Recombinant polypeptides of the present invention may be prepared by
orocesses well known in the art from genetically engineered host cells
comprising expression systems. Accordingly, in a further aspect, the
oresent invention relates to expression systems comprising a
polynucleotide or polynuclectides of the present invention, to host cells
which are genetically engineered with such expression sytems and to the
production of polypeptides of the invention by recombinant techniques.
Cell-free transiation systems can also be employed to produce such
oroteins using RNAs derived from the DNA constructs of the present
invention.
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For recombinant production, host cells can be genetically engineered to
incorporate expression systems or portions thereof for polynucleotides of
the present invention. Polynucieotides may be introduced into host cells by
methods described in many standard laboratory manuals, such as Davis et
al., Basic Methods in Molecular Biology (1986) and Sambrook et al.(ibid).
Preferred methods of introducing polynucleotides into host cells include, for
instance, calcium phosphate transfection, DEAE-dextran mediated
transfection, transvection, microinjection, cationic  lipid-mediated

transfection, electroporation, transduction, scrape loading, ballistic
introduction or infection.

Representative examples of appropriate hosts include bacterial cells, such
as Streptococci, Staphylococci, E. coli, Streptomyces and Bacillus subtilis
cells: fungal cells, such as yeast cells and Aspergillus cells; insect cells
such as Drosophila S2 and Spodoptera Sf9 cells, animal cells such as

CHO. COS, Hela, C127, 3T3, BHK, HEK 293 and Bowes melanoma cells;
and piant cells.

A great variety of expression systems can be used, for instance,
chromosomal, episomal and virus-derived systems, e.g., vectors derived
from bacterial plasmids, from bacteriophage, from transposons, from yeast
episomes, from insertion elements, from yeast chromosomal elements,
from viruses such as baculoviruses, papova viruses, such as SV40,
vaccinia viruses, adenoviruses, fowl pox viruses, pseudorabies viruses and
retroviruses, and vectors derived from combinations thereof, such as those
derived from plasmid and bacteriophage genetic elements, such as
cosmids and phagemids. The expression systems may contain control
regions that regulate as well as engender expression. Generally, any
system or vector that is able to maintain, propagate or express a
polynucleotide to produce a polypeptide in a host may be used. The
appropriate polynucleotide sequence may be inserted into an expression
system by any of a variety of well-known and routine techniques, such as,
for example, those set forth in Sambrook et al., (ibid). Appropriate secretion
signals may be incorporated into the desired polypeptide to allow secretion
of the transiated protein into the lumen of the endoplasmic reticulum, the
periplasmic space or the extraceliular environment. These signals may be
endogenous to the polypeptide or they may be heterologous signais.

11 - PCT/EP01/04170
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If a polypeptide of the present invention is to be expressed for use in

screening assays, it Is generally preferred that the polypeptide be
produced at the surface of the cell. In this event, the cells may be

harvested prior to use in the screening assay. |If the polypeptide is
secreted into the medium, the medium can be recovered in order to

recover and purify the polypeptide. If produced intracellularly, the cells
must first be lysed before the polypeptide is recovered.

Polypeptides of the present invention can be recovered and purified from
recombinant cell cultures by well-known methods including ammonium

sulfate or ethanol precipitation, acid extraction, anion or cation exchange
chromatography,  phosphocellulose  chromatography,  hydrophobic
interaction chromatography, affinity chromatography, hydroxylapatite
chromatography and lectin chromatography.  Most preferably, high
performance liquid chromatography is employed for purification. Well
known techniques for refolding proteins may be employed to regenerate

active conformation when the polypeptide i1s denatured during intracellular
synthesis, isolation and/or purification.

Polynucleotides of the present invention may be used as diagnostic
reagents, through detecting mutations in the associated gene. Detection of
a mutated form of the gene characterised by the polynucleotide of SEQ ID
NO: 1 or SEQ ID NO: 3 in the cDNA or genomic sequence and which Is
associated with a dysfunction will provide a diagnostic tool that can add to,
or define, a diagnosis of a disease, or susceptibility to a disease, which
results from under-expression, over-expression or altered spatial or
temporal expression of the gene. Individuals carrying mutations in the gene

may be detected at the DNA level by a variety of techniques well known In
the art.

Nucleic acids for diagnosis may be obtained from a subject's cells, such as
from blood, urine, saliva, tissue biopsy or autopsy material. The genomic
DNA may be used directly for detection or it may be amplified enzymatically
by using PCR, preferably RT-PCR, or other amplification techniques prior to
analysis. RNA or cDNA may also be used in similar fashion. Deletions and
insertions can be detected by a change in size of the amplified product In
comparison to the normal genotype. Point mutations can be identifled by
hybridizing amplified DNA to labeled New Lipid Binding Protein 4
nucleotide sequences. Perfectly matched sequences can be distinguished
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from mismatched duplexes by RNase digestion or by differences in melting
temperatures. DNA sequence difference may also be detected by

alterations in the electrophoretic mobility of DNA fragments in gels, with or

without denaturing agents, or by direct DNA sequencing (see, for instance,

5 Myers et al., Science (1985) 230:1242). Sequence changes at specific
' locations may also be revealed by nuclease protection assays, such as

RNase and S1 protection or the chemical cleavage method (see Cotton et
al., Proc Natl Acad Sci USA (1985) 85: 4397-4401).

An array of oligonucleotides probes comprising New Lipid Binding Protein
10 4 polynucleotide sequence or fragments thereof can be constructed to
conduct efficient screening of e.g., genetic mutations. Such arrays are
preferably high density arrays or grids. Array technology methods are well
known and have general applicability and can be used to address a variety
of questions in molecular genetics including gene expression, genetic

15 linkage, and genetic variability, see, for example, M.Chee et al., Science,
274, 610-613 (1996) and other references cited therein.

Detection of abnormally decreased or increased levels of polypeptide or
MRNA expression may also be used for diagnosing or determining
susceptibility of a subject to a disease of the invention. Decreased or
20 increased expression can be measured at the RNA level using any of the
methods well known in the art for the guantitation of polynucleotides,
such as, for example, nucleic acid amplification, for instance PCR, RT-
PCR, RNase protection, Northern blotting and other hybridization
methods. Assay techniques that can be used to determine levels of a
25 protein, such as a polypeptide of the present invention, in a sample derived
from a host are well-known to those of skill in the art. Such assay methods

include radioimmunoassays, competitive-binding assays, Western Blot
analysis and ELISA assays.

Thus in another aspect, the present invention relates to a diagonostic kit
30 comprising:

(a) a polynucleotide of the present invention, preferably the nucleotide
sequence of SEQ ID NO: 1 or SEQ ID NO: 3, or a fragment or an RNA
transcript thereof;

(b) a nucleotide sequence complementary to that of (a);
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(€) a polypeptide of the present invention, preferably the polypeptide of
SEQ ID NO:2 or SEQ ID NO: 4 or a fragment thereof: or

(d) an antibody to a polypeptide of the present invention. preferably to the
polypeptide of SEQ ID NO:2 or SEQ ID NO: 4.

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise
a supbstantial component. Such a kit will be of use in diagnosing a

disease or susceptibility to a disease, particularly diseases of the
invention, amongst others.

The polynucleotide sequences of the present invention are valuable for
chromosome localisation studies. The sequence is specifically targeted to,
and can hybridize with, a particular location on an individual human
chromosome. The mapping of relevant sequences to chromosomes
according to the present invention is an important first step in correlating
those sequences with gene associated disea