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New Lipid Binding Protein 4

Field of the invention

This invention reiates to newly identified polypeptides and
polynucleotides encoding such polypepiides sometimes  hereinafter
referred to as ,Mew Lipid Binding Protein 4 (NLIBP4)', o their use in
diagnosis and in identifying compeunds that may be agonists.
antagonists that are potentially useful in therapy, and 1o production of
such polypeplides and palynuclectides

Background of the Invention

The drug discavery process fs curently undergeing a fundamental
revalution as it embraces "functional genomics”, that is, high throughput
genome- ar gene-based biology.  This approach as a means to dentify
genes and gene products as therapeulic targets is rapidly superceding
parlier approaches based on “positional cloning”. A phenotype, that 15 a
biclegical function or geretic disease, would be identified and this would
then be tracked back to the responsible gene. based an its gensfic map
position

Functional genomics relies heavily on high-throughput DNA sequencing
technologies ang the wvarious tools of bioinformafics to dentify gene
sequences of potential interest fram the many malecular biology databases
now available. There is a continuing need to identify and characterise
further genes and their related polypeptides/proteins, as targets for drug
discovery.

Summary of the Invention

The present inventian refates to New Lipid Binding Protein 4, in particular
New Lipid Binding Protein 4 polypeptides and Mew Lipid Binding Protein 4
polynucleotides. recambinant materials and methods for their production
Such palypeptides and polynuclectides are of interest in relation to methods

JP 2004-500829 A 2004.1.15
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of treatment of certain diseases, including, but nof fimited to, cancer,
pacteremia, endotoximia, meningococcemia, hemorrhagic trauma, partial
hepatectamy, severe pertoneal infections, cystic fibrosis, coronary heart
disease, arheriosclerosis hereinafter referred to as * diseases of the
invention”. In a further aspect, the invention relates to methods for
identifying agonists and antagenists (e.g., inhibitors) using the materials
provided by the invention, and treating conditions associated with New
Lipid Binding Protein 4 imbatance with the identified compounds. In a stili
further aspact. the invertion relates to diagnostic assays for detecting
diseases associated with inappropriate New Lipid Binding Protein 4 activity
or lavels

Description af the invention

in a first aspest. the present invention relates to New Lipid Binding
Protein 4 polypeptides. Such polypeptides include:

{a) a polypeptide encoded by a pelynuclestide comprising the sequence
of SEQ 1D NOT,

(o) a polypeptide comprising a polypeptide sequence having at least
05%, OE%, §7%, 98%, or 99% identity to the polypeplide sequence of
SEQ 1D NO:2Z;

fc) a polypeptide comprising the polypeptide sequence of SEQ 1D NC'2.

(d) = polypeptide having at least 95%. 36%, §7%, 98%, ar BO% identity
o the polypeptide sequence of SEQ 1D NO:2,

(e) tne polypeplide sequence of SEQ ID NO:2: and

(f} a polypeptide having or comprising 2 polypeptide seguence that has
an Identity Index of 0.95. 096, 0.87. 0.88, or 0.99 compared te the
polypeptide sequence of SEQ 10 NO:2;

{g) fragments and variants of such polypaptides in (&) 10 {f).

Palypeptides of the present invention are believed te be members of the
Lipid Binding Proteins, such as lpopolysaccharide-binding pratein (LEF) ar
bactericidialipemeability-increasing protein (BP1). Thay are therefore of

JP 2004-500829 A 2004.1.15



[ B
L T e T e T e T e T e T e T e T e T e B s B e O e T e T e T e, T e, TR e T e, IO e T e T e O e T e R e R e |

20

30

(25)

WO 11/79269 PFCT/EPOIA1TA

-3 -

interest because lipid hinding proteins show high-affinity binding to
lipopelysaccharide {LPS), a glycolipid found in the outer membrane of gram
negative bacteria. Accordingly, lipid binding proteins play a decisive role in
the host defanse against bacterial infections.

Further, all of the known members of the protein family of lipid binding
proteins are able fo bind phospholipids. LBP. cholesteryl ester transfer
protein (CETP) and phospholipid-transfer protein (PLTP) can also bind
cholesterol and high-density fipeproteins (HDL). HOL plasma levels are
inversely correlated with coronary heart disease and artherosclerosis. Lipid
hinding and transfer proteins, such as CETP and PLTP, faciitate the
fransfer of phospholipids and chalesterol from trighyeeride-rich ipoproteins
(TRL) inte HOL. Accordingly, members of the family of lipid binding prateins
are thought to play a role in the prevention of these disease.

Furiher. LBP is an acute phase serum protein secrsted hy the liver that
catalyses the transfer of LPS monomers to CD14 thereby facilitating a
broad specirom of celluiar and lissue responses leading to antibacterial and
prainflammatory activilies. BPI is a 436-residue cationic protein produced
by polymorphonuciear leukocyles (PMN) and is stored in the primary
granules of these cells. The biological effects af isolated BPI are linked to
complex formaticn with LPS. Binding of BPI ta live hacteria via LPS
causes immediate growth arrest. Complex formation of BPI with cel-
acsociated or cell-free LPS inhibits all LPS-induced host cell responags.
BPi-blocking antibodies abolish the potent activity of whale PMN lysates
and inflammatory fluids against BP\-sensitive bacteria. The antipacterial
and the anti-endotoxin activities of BPI are fully expressed by the amina
terminal half of the molecule. These preperties of BFI have promptad
praclinical and subseguent clinical testing of recombinant amina-terminal
fragments of BRI In animals, human BPI protein products pretect against
lethal injections of isclated (PS. Phase | trals in healthy human
volunteers and mulliple Phase 1/l clinical trials have been completed or
are in progress (severe pediatric meningegoccemia. hematrhagic trauma,
partial hepatectomy, severe peritoneal infections, and cystic fibrosis} and
phase Il trials (meningococsemia and hemorrhagic frauma) have been
initiated. In none of »900 normal and seversly ill individuals have issUES
of safety or immuncgenicity been encountered. Preliminary evidence
points to overall bensfit in BPi-treatad patients. These resufts suggest
that BPL. but also other lipid binding protein such as the present

JP 2004-500829 A 2004.1.15
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invention, may have a place n the treatment of life-threatening infections
and conditions associated with bacterermia and endotoxemia.

The amino acid segquence of NLIBP4 shows significant homology to other
members of the protein family of lipid binding proteins such as LEP, BPI
and CETP. NLIBP4 contains several aming acids which are conserved
betwan the other members of the protein family of lipid binding proteins
such as Prolin-266, Cystein-318. Cystein-355, Prolin-392, which
coresponds e.g to the amino acids Profin-97, Cystein-158, Cystein-198,
Profin-236 in LBP, respectively, Further. NLIBP4 shows a similar
exonfintran organisation ta LBE. BPI, NLIBP1. NLIBP2, NLBP3, ang
CETP, suggesting that (i) NLIBP4 like other members of the protemn
family of lipid binding proteins, has evolved from & common primordial
gene and (i) that these proteins share similar functicnal properies,

A further aspect relates 1o the finding that NLIBP1 15 downregulated in
fumor tissuss, &.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 biclogical properties of the New Lipid Sinding Protein 4 are
hareinafter referred 1o as “biotagical activity of New Lipid Binding Protein
4" or "Mew 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 aiso includes varants of the
aforementioned polypeptides. incluging al allelic farms and splice variants.
Such polypeptides vary from the reference polypeptide by insaricns
delations, and substitations that may he conservative or non-conservative.
or any combination therecf. Particularly preferred variants are those in
which several, for instance fram 50 1o 30, from 30 1o 20, from 20 to 10, from
10 1o 5, from 6 to 3. from 3 to 2, from 2 to 1 or T amino acids are insetted.
substituted, or deleted, in any combination.

Preferred fragments of polypeptides of the present invention include a
polypeptide compriging an amino acid sequence having at least 30, 50 ar
100 contiguous amino acids from the amine acid sequence of SEQ ID
NO- 2 ar SEQ 1D NO: 4, or a polypeplide comprising an amina acid

JP 2004-500829 A 2004.1.15
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sequence having at least 30, 50 or 100 contiguous amine acids truncated
or deleted from the amino acid sequence of SEQ 1D NO: 2 or SEG D
NO: 4. Preferred fragments are hiolagically active fragments that mediate
the biological activity of New Lipid Binding Protein 4, including those with
a similar activity or an improved activily, or with a decreased undesirabie
activity.  Alsa preferred are those fragments that are antigenic or
Immunegenic in an amimal, especially in a human.

Fragmenis of the polypeptides of the invention may be employed for
producing the corresponding full-iength potypeptide by peptide synthesis;
therefore, these variants may bhe employed as intermadiates for
producing the full-length polypeptides of the invention. The pelypeptides of
the present invention may be in the form of the *mature” protein or may
pe a parl of a lamer protein such as a precurser or a fusion praten. 1t is
oftan advantageous o in¢lude an additional amino acid sequence that
contains secrefory or leader sequences, pro-sequences, sequences that
aid in purification, for instance multiple histidine residues, or an additional
seguence 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
genefically engineered host celils comprising expression systems (vide
infra) or by chemical synthesis. using for instance automated peptide
synthesisers, or a combination of such methods. Means far preparing such
polypeptides are well undarstood in the art.

In a further aspect, the present invention relates to New Lipd Binding
Protein 4 polynuclectides. Such polynucleotides inciude

fa) a palynucleotide comprising a polynucieotide seguence having at
least 95%. 95%, 97%, 98%. or 99% identity to the polynucleatide
squence of SEQ 1D NO'1 or SEQ ID NO 3

(b} a polynuclestide comprising ths polynuclectide of SEQ ID NO:1 or SEQ
1D NG 3,

(c) a polynucleotide having at least 95%, 36%, 97 %, 98%, or 39% idertily
to the polynuclectide of SEQ 1D NO:1 or SEQ 1D NO- 3;

JP 2004-500829 A 2004.1.15
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(d) the polynuciectide of SEQ 1D NO:1 or SEQ ID NC: 3;

(e) a polynucleotide comprising a polynucleotide sequence encoding a
polypeplide sequence having at least 95%, 96%, 97%, 9B%, or 99%
identity to the polypeptide sequence of SEQ 1D NO:2 or SEQ D NO: 4;

(i a polynuclectide comprising a polynuclectide sequence encoding the
palypeptide of SEQ (D MO:2 or SEQ 1D NO: 4,

(g) a polynuclectide having a polynuclectide seguence encoding a
nolypeplide sequence having at least 95%, 96%, 97%, 98%, or 99%
dentity ta the polypeptide seguence of SEQ 1D NO:2 ar SEQ (1D NO: 4,

() & polynucleotide enceding the polypeptide of SEQ 1D NC:2 or SEQ 1D
NO: 4

(i) a polynucleotide having or comprising a polynucleotide sequence that
has an Identity Index of 0.956, 0.98, 0.97. 0.98, or 0.98 comparad to the
nolynucteotide sequence of SEG 1D NO:1 or SEQ 1D NO: 3;

) a polynuclectide having or comprising a pelynusleotide sequence
encoding & polypeptide sequence that has an ldentity Index of 0.95, 0.96,
0.87. 0.58, or 059 compared to the polypeptide sequence of SEQ ID
NC:2 or SEQ ID NO: 4; and

palynucleotides that are fragments and variants of the above mentioned
polynucleotides or that are complemantary to abeve mentfioned
polynucleotides, aver the entire length thereof.

Preferred fragments of polynucieotides of the present mvention
include a pelynucieotide comprising an nuclectide sequence having at
least 15. 30, 50 or 100 contiguous nucleotides from the sequance of SEQ
10 NO: 1 or SEQ 1D NO: 3, or a polynuclectide comprising an seguence
having at least 30, 50 or 100 contiguous nuclectides truncated or deleted
from the sequence of SEQ D NO: 1 or SEQIDND: 3.

Preferred varants of palynucleotides of the present invention  include
splice variants. allelic  variants, and  polymorphisms, including
polynucleotides having one or more single nucieotide polymarphisms
(SNPs).

FCT/EPOLA41TR

JP 2004-500829 A 2004.1.15
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Polynuclectides of the present invention also include polynuclectides
encoding polypeptide variants that comprse the amino acid sequence of
SEQ D NG: 2 or SEQ ID NO: 4 and in which several, for instanca from 50
10 30, from 30 1o 20, from 20 to 10, from 10 to 5, from 5 to 3, from Jto 2,
from 2 to 1 or 1 amine 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 DMA sequences of the present invention.
Accordingly, there is provided an RNA polynuclectide that:

{a) comprises an RNA transcript of the DNA sequence encoding
the palypeptide of SEQ ID NO: 2 or SEG ID NO: 4;

(b} is the RMNA transcript of the DONA sequence encoding the
polypeptide of SEQ ID NO:2 or SEQ 1D NG 4

{c) comprises an RNA transcript of the DNA sequance of SEQ 1D
NG 1 or SEQ 1D NC: 3; or

{d) is the RMA transcript of the DNA sequence of SEQ 1D NO:1 or
SEQIDNO: 3;

and RNA polynucleatides that are complementary therets,

The pelyrucleotide sequence of SEQ 1D NQi1 er SEQ 1D NG 3 shows
homelogy  with  bactericidalipermaabilty-increasing pratein - [Acc.:
NM_001725);,  lipopolysaccharide-binding  protein  {Acc.: AF106087),
cholestery! ester transfer protein (Acc.:NM_DDOG78): phospholipld transfer
protein (Ace: NM_006227) . The polynucteotide sequence of SEQ D
NCY1 or SEQ 1D NO: 3 is a cDNA sequence that encodes the polypeptide
of SEQ I NO:2 or SEQ 1D NO: 4 The polynuclectide sequence
encoding the polypeptide of SEQ 1D NO:2 or SEQ ID NG 4 may be
identical to the polypeptide encading sequence of SEQ 1D NO:1 or SEQ
ID NO: 3 or it may be a sequence ather than SEQ 1D NO:1 or SEQ 1D
NO: 3. which, as a result of the redundancy (degeneracy) of the genetic
code, also encodes the polypeptide of SEQ 1D NO:Z or SEQ 1D NO: 4
The polypeptide of the SEQ 1D NO:Z ar SEQ 1D NO: 4 is related to other
proteins of the Ligid Binding Prateins family. having hamotogy andfor

JP 2004-500829 A 2004.1.15
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structural simtfarity with bactericidalfpermeability-increasing protein (Acc.:
NP_001718); tipopelysaccharide-binding protein (Acc.P1 8428); cholesteryl
ester transfer protein {(Acc: NP_000089). phospholipid transfer protein
{Acc.: NP_DDE218),

Preferred polypeptides and polynuclectides of the present invention are
expected to have. infer afia. similar biological functions/properties to their
homologous polypeptides and polynuclectides.  Furthermore, preferred
polypeptides and polynucleotides of the present invention have at ieast one
New Lipid Binding Protein 4 activity,

Palynuclectides of the present nvention may be obtained using standard
cloning and screening techniques from a cDMNA library derived from mRRNA
in cefls of human trachea, larynx. larynx carcinoma, palate, pharynx,
endometrium, olfactory epithelium, (see for instance, Sambrook et af,
Molecular Cloning: A Laboratory Manual, 2nd Ed.. Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y. (1889)). Polynucleofides 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 technigues.

When polynuclectides of the present invention are used for the
recombinant production of polypestides aof the present invention, the
polynucieotide may include the coding sequence for the mature
polypeptide, by itself, or the ceding sequence far the mature polypeptide in
reading frame with other coding sequences, such as those encoding a
leader or secretory sequence, a pre-, or pro- or prepra- protein sequence,
or ather fusion peplide portions. For example, a marker seguence that
faciitates purification of the fused polypeptide can be encoded. It cerain
preferred embediments of this aspect of the invention, the marker sequence
is 3 hexa-histidine peplide, as provided in the pQE vector (Qiagen. Inc.)
and described in Genéz ef af., Proc Natl Acad Sci USA (1889) 86:821-824,
or is an HA tag. The polynuclentide may also cantain hon-cading 5' ang 3
sequances, such as transcribed. non-transfated segquences, splicing and
polyadenylation signals. riposome binding sites and sequences that
stabilize mRNA.

JP 2004-500829 A 2004.1.15
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Polynucteotides that are identical, or have sufficient identity 1o a
palynucleotide sequence of SEQ 1D NO:1 or SEQ ID NO: 3, may be used
as hybridization probes for cDMA and genomic BDNA or as primets for a
nucleic acid amplification reaction (for instance, PCR). Such probes and
primars may be used to sofate fuli-length cONAs and genomic clones
encoding palypeptides of the present invention and to isclate ¢cDNA and
genomic clones of other genes (including genes encoding paralegs from
human sources and orthologs and paralogs from species ofher than
tuman) that have a high sequence similarity to SEQ 1D NO:T or SEQ ID
NO- 3, typicaly at least 95% identity. Preferred probes and primers wil
generally comprise at least 15 nuclectides, preferably, at least 3@
nucleatides and may have at least 50, if not at least 100 nuclectides.
Particularly preferred probes will have between 30 and 50 nuclectides,
Particularly preferred primers will have hetween 20 and 25 nuclectides,

A polynuclectide encoding a polypeptide of the present invention, including
homologs from species other than human, may be obiained by a process
compnsing the steps of screening a library under stringent hybridization
zonditions with a labeled probe having the sequence of SEQ ID NO: 1 or
SEQ D NO: 2 ar a fragment thereof, preferably of at least 15 nucleotides;
and isolating full-length ¢DNA and genomic clones cortaining said
polynucientide sequence. Such hybridization techniquas are well known fo
the skiled artisan. Preferred stringent hybrigization conditions include
overnight incubation at 420C in a solution comprising: 50% formamide,
5x$8C (150rmM NaCy. 15mM trisodium citrate). 50 mM sodium phosphate
(pHT &), 5x Denhardt's solution, 10 % dextran sulfate. and 20 microgram/ml
denatured, sheared salmon sperm DNA,; followed by washing the filters in
0.1x 88C at about 859C. Thus the present invention also includes isolated
polynucieotides, 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 10 NO:1 or SEQ 10 NQ: 3 or
a fragment thereof, preferably of at least 13 nuclectides

The skilled artisan will appreciate that, in many cases, an isolated cDNA
sequenca will be incompiate, in that the region ceding for the polypeptide
does mot extend &l the way through to  the §° erminus. This is a
consequence of reverse transcriptase, an enzyme with inherently low
"arocessivity” (& measure of the ability of the enzyme 1o remain attached
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to the tempiate 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 weil known 1o those skilled in
the art to obtain fulldength ¢DNAs, or extend shert cDONAs, for example
those based on the method of Rapid Amplification of cDNA ends (RACE}
(see, for exampls, Frohman et al., Proc Nat Acad Sci USA 85, BBIS-
9002, 1988). Recent madifications of the fechnigue, exemplified by the
Marathon (trade mark) technology (Clontech Laboratories Ing} for
example. have significantly simplified the search for longer cONAs. in the
Maratheon (trade mark) technology, cDNAs have been prepared from
mRNA extracted fram a chosen tissue and an 'adaptor’ sequence ligated
onte each end. Nucleic acid amplification (PCR} 1s then carried out to
amplify the “missing” 5 ond of the ¢cDNA using a combination of gene
specific and adaptor specific oligonucleotide primers. Tha PCR reaction
is then repeated using 'nested' primers. that is, primers designed to
anneal within the amplified product (typically an adaptor specific primer
that anpeals further 3' in the adaptor seguence and a gene specific
primer that anreals further & in the koown gene sequencey  The
products of this reaction can then be anaiysed by DNA sequencing and a
full-length cDNA constructed elther by joining the product directly to the
existing cDNA 1o give & complete seguence, or carrying out a separate
full-length PCR using the new sequence information for the design of the
§' primer.

Racombinant polypeptides of the present invention may be prepared by
processes well known in the art from genetically engineered hast cells
comprising expression systems.  Accordingly, in a further aspect. the
present invention relates to expression systems comprising a
polynuclzctide or polynucleatides of the present invention. to host cells
which are genetically engineared with such expression sytems and to the
production of polypeptides of the invention by recombinant technigues.
Cell-free translation systerns can also be employed to produce such
proteins using RNAs derived from the DNA constructs of the present
invention.

JP 2004-500829 A 2004.1.15
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Far recombinant production, host cells can be genetically enginesred to
incorporate expression systems or portions thereof far palynuclectides of
the present invention. Polynucieotides may be infroduced into host cells by
methods described in many standard [aboratory manuais, such as Davis at
al., Basic Mathods in Molecular Biclogy {1986€) and Sambrook ef al.(ibid).
Preferred methods of introducing polynuciectides into host cells include, for
instance, calclum phosphate transfection, DEAF-dextran mediated
transfection,  transvection.  micreinjection,  cationic  {ipig-mediated
transfection, electroporation, transguction, scrape loading, ballistic
introduction or infection.

Representative examptes of approprate hosts include bactenal cells, such
as Sireptocacci, Staphylococel. E. coli, Streptomyces and Bacilius sublfilis
cells; fungal cells, such as veast cells and Aspergifius cells; msect cells
such as Orosophila 82 and Spodopfera 59 cells; animal cells such as
CHO, COS8, HelLa, C127, 3T3. BHK, HEK 293 and Bowes melanoma celis;
and piant cells.

A great variety of expression systems can be used, for instance.
chromosomal. episomal and virus-derived systems, e.g.. vectars derved
from bacterial plasmids, from bactericphage, from transposons, from yeast
episomes, from insertion elements, from yeast chromesomal elements,
from viruses such as baculoviruses, papova viruses, such as SV40,
vaccinia viruses, adenoviruses. fowl pox viruses, pseudorabies viruses and
retroviruses, and vactars derived from combinations thereof, such as those
derived from plasmid and bacteriophage genetic elements, such as
cosmids and phagemids. The expression systems may contain controt
ragions that regulate as well as engender expression.  Generally, any
system or vector that is able to maintain. propagate or express a
polyruclectide to praduce a polypeptide in a host may be used. The
appropriate polynucleotide sequence may be inseried into an expression
systemn by any of a variety of well-known and routine technigues, such as,
for example, thase set forth i Sambrook ¢t al., (ibid). Appropriate secretion
signals may be incomorated into the desired polypeptide to allow sacration
of the translated protein into the lumen of the endopfasmic reficulum. the
periplastiic space or the extraceliular snvironment. These signals may be
2ndogenaus to the polypeptide or they may be heterclogeus signals.

PCT/EPOL/AO4i70
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If 2 palypeptide of the present invention is o be expressed for use in
screening assays, i s generaly preferred that the poiypeptide be
produced at the surface of the cell.  In this event, the cells may be
harvested prior to use in the screening assay. I the polypeptide is
secreted info the medium, the medium can be recavered in order to
recover and purify the polypeptide. If produced intraceliutarly, the cells
must first be lysed before the polypeptide is recovered.

Pelypeptides of the present inventicn can be recovered and purified from
recombinant cell cultures by wellknown methods including ammonium
sulfate ar ethancl precipitation, acd extraction. anion or cation exchange
chromatagraphy,  phosphoceliviose  chromatography,  hydrophobic
interaction chromatography, affinity chromategraphy, hydroxylapatite
chromatography and lectin chromatography.  Most preferably,  high
performance liquid chromategraphy is emplayed for purification.  \Well
known techniques far refolding proteins may be employed to regenerate
active conformation when the polypeptide is denatured during infracellular
synthesis, isolation and/or purification,

Poiynuclectides 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 polynuclectide of SEQ D
NO- 1 or SEQ ID NO: 3 in the ¢ONA 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 aliered spatial or
temporal expression of the gene. Individuals carying mutations in the gene
may be detected at the DNA level by a variety of technigues weli known m
the art

Nucleic acids for diagnosis may be obtained from a subject's cells, such as
from hlood. urine, saliva, fissue biopsy or autopsy material. The gencomic
DA may be used dirsctly far detection or it may be amplified enzymatically
hy 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 thange in size of the amplfied product in
comparison to the normal genotype. Point mutations can be identified by
hybridizing amplified DNA {a labeled New LUipid Binding Protein 4
nuclestide sequences. Perfectly matched sequences can be distinguished
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from mismatched duplexes by RNase digeston or by differences in melting
terperatures.  DNA sequence difference may aiso be detected by
alterations i the electrophoretic mability of DNA fragments in gels, with or
without denaturing agents. or by direct DNA sequencing (see, far instance,
Myers et al.. Science (1985} 230:1242). Sequence changes at specific
locations may aiso be revealsd by nuclease protection assays, such as
RMase and $1 protection or the chemical cleavags method (see Cotton ot
al, Proc Natl Acad Sci USA (1986) 85 4397-4401).

An array of cligonuclectides probes compnising New Lipid Binding Protein
4 polynucleotide sequence or fragments thereof can be canstructed to
conduct efficient screening of e g, genetic mutations.  Such arrays are
preferably high density arrays or grids.  Array technology methods are welt
known and have general applicabiiity and can be used o address a variety
of questions in meolecular genetics including gene expression, genetic
linkage, and genetic variability, see, for example, M.Chee et al., Science,
274, 610613 {1896) and other references cited therein.

Detection of abnomally decreased or increased levels of polypeptide or
mRNA expression may alse be used for diagnosing or determining
susceplibility of a subject to a disease of the invention. Decreased or
increased expression can be maasured at the RNA level using any of the
methods well known in the art for the guantitalion of polynucieotides,
such as, for example. nucleic acid ampiification, for instance PCR. RT-
PCR, RNase protection. Northerm blotting and other hybridization
methods,  Assay lechrigues that can be ussd to determing levels of &
protein, such as a polypeptide of the present invention. in a sample derived
from a host are well-known to thase of skill in the art. Such assay methods
include radioimmunoassays, competitive-binding assays, Western Blot
analysis and ELISA assays.

Thus in ancther aspect, the present invention relatas fo a diagonastic kit
Comprising:

ta)] a polyruclestide of the present invention. preferably the nucleotids
seguence of 3EQ 1D NO: 1 or SEQ 1D NG: 3, or a fragment or an RNA
transcript thereof;

{b) a nucleotide sequence complementary to that of {a);

JP 2004-500829 A 2004.1.15
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{c) a polypeptide of the present invention, preferably the polypeptide of
SEQIDNG2 ar SEQ 10 NO: 4 or a fragment thereof, or

{d} an antibody to a palypeptide of the prasent invantion, preferably to the
polypeplide of SEQ 1D NO:2 or SEQ D NO: 4.

It will be appraciated that in any such kit, (a). (&), (c) or (d) may comprise
& substantial componert.  Such a kit will be of use in diagnosing a
disease or susceptibility to a disease, particularly diseases of the
invention, amoangst others.

The polynucleotide sequences of the present invention are valuable for
chromosome localisation studies. The seguence is specifically targetad to,
and can hybridize with. a particufar location an an individual human
chromosome.  The mapping of relevant sequences ta chromoscmes
according to the present invention is an important first step in correlating
those sequences with gene associated disease. Once a ssquence has
been mapped e a precise chromoscmal location, the physical position of
the sequence on the chromosome can be correlated with genetic map data
Such data are found in, for example, V. MoKusick, Mendelian Inheritance in
Man {available on-ine through Johns Hopking University Weich Medical
Library). The relationship between genes and diseases that hava been
mapped to the same chromosomal region are then identified through
linkage analysis (zo-inheritance of physically adjacent genes). Precise
human chromesomal localisations for a genomic sequence (gane
fragment etc.) can be datermined using Radiation Hybrid {RH) Mapping
{Walter, M. Spillett, ., Thomas, P., Welssenbach, J., and Goodfeflow, P,
[1984) A method for constructing radiation hyhrid maps of whele
genomas, Mature Genetics 7, 72-28). A number of RH panels are
available from Research Geneties (Muntsville, AL, USA} eg the
GerneBridged RH panel (Hum Mol Genet 1998 Mar5{3)339-458 A
radiation hybridc map of the human genome. Gyapay G. Schmit K,
Fizames C, Janes H, Vega-Czamy N. Spiflett D, Muselet O, Prud'Homme
JF. Dib C, Auffray C. Maorissette J. Weissenbach J, Goodfellow PN). Te
determine the chromosomal location of a gere using this panel. 93 PCRs
are performad using primers designed from the gene of interest on RH
DMNAs. Fach of these DNAs contains random human genamic fragments

JP 2004-500829 A 2004.1.15
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maintained in 2 hamster background (human / hamster hybrid cell fings).
These PCRs result in 93 scores indicating the presence or absence of
the PCR proguct of the gene of interest. These scores are comparad
with scores created using PCR products from genomic sequences of
Known location This  comparison s conducted at
hitp:ffwrasw genome wimit edu!. The gene of the present invention maps
to human chromoseme 28.

The polynucleotide sequences of the present inventicn are also valuable
toals for tissue expression studies. Such studies allow the determination of
expression pafterms of polynucleatides of the present invention which may
gve an indication as to the expression patterns of the encaded
nolypeptides in tissues, by detedting the mRNAs that encode them. The
technigques used are well known in the art and include in situ hydridisation
technigues to clones amayed on a grid. such as cONA microarray
hybridisation (Schena ef &, Science, 270, 467470, 1995 and Shalon et af,
Geneme Res, 6, 638-645, 1996) and nuclestide amplification techniques
such as PCR. A preferred methed uses the TAQMAN (Trade mark)
technology available from Perkin Eimer.  Results from these studies can
provide an indication of the narmal function of the polypeptide in the
organism.  In addition, comparafive studies of the nomal expression
pattern of mRNAs with that of mRNAs encoded by an aitemative form of
the same gene {(for example. one having an alteration in polypeptide coding
potential or a reguiatory mutation) can provide valuable insights into the rele
of the polypeptides of the present invention, or that of inappropriate
expression thereof in disease. Such inapprapriate expression may be of a
temparal. spatial or simply quartitative nature

The polypeptides of the present invention are expressed in trachea, larynx,
larynx carcinoma, palate, pharynx, endometrium. olfactory epithelium.

A further aspect of the present invenlion relales to antbedies. The
polypeptides of the invention or their fragments, or cells expressing them,
can be used as immunogens to produce anfibodies that are immunospecific
for polypeptides of the present invention. The term “immunospecific”
means that the antihodies have substantially greater affinity far the

JP 2004-500829 A 2004.1.15
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palypeptides of the invention than their affinity for other related polypeptides
in the prier art.

Antivodies generated against polypeplides of the present invention may be
cbtained by administering the polypeptides or epitope-bearing fragments, or
cells to an animal, preferably & non-hurman animal. using routine protocols.
For preparation of monoclonal antibodies. any technigue which provides
antibodies produced by confinLous cell line cultures can be used.
Examples include the hybridoma technique (Kohler, G. and Milstein, C.,
Nature (1975) 256:495-497), the trioma techrique, the human B-cell
hybridoma technique (Kozber st af., Immunoiogy Today (1883) 4:72) and
the EBV-hybridoma technique (Ccle et al, Moncclonal Antbadies and
Gancer Therapy, 77-88, Alan R, Liss, Inc., 1985),

Techniques for the production of single chain antibadies, such as those
described in IU.S. Patent No. 4,948,778, can alsa be adapted to produce
single chain antibodies to polypeptides of this invention.  Also. transgenic
mice, or other organisms, including ather mammals, may be used to
exprass humanized antibodies

The above-described antibodies may be employed to isolate or to identify
clones expressing the polypeptide or to purify the polypeptides by affinity
chramatography. Antibodies against palypeptides of the present invention
may also be employed to treat diseases of the invention, amongst others.

Polypeptides and polynucleotides of the present invention may also
be used as vacgines.  Accordingly. in a further aspect, the present
invention relates to a methad for inducing an iImmunological response in
a mammal that comprises inoculating the mammal with a polypeptide af
the present invention, adequate to produce antibady andfor T cell
immune respanse, including, for example, aytokine-praducing T cells of
cytotoxic T cells, o protect said animal from disease, whether that
disease is already established within the individual or not An
immurclogical response in a mammal may also be induced by a method
compriges delivenng a polypaplide of the present invention via a vector
directing expression of the polynucleotide and coding for the polypeptide
i vivo in order to induce such an immunological response to produce
antibody te protect said animal from diseases of the invention. One way

JP 2004-500829 A 2004.1.15



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

P

o

WO 01/79269

(39)

-

of administering the vector is by accelerafing it into the desired cells as a
coating on particles or otherwise. Buch nucleic acid vector may comprise
DNA, RNA, a modified nucteic acid, or a DNA/RNA hybrid.  For use a
vaccing, a polypeptide or a nucleic acid vector will be normally provided
as a vaccine formulation {composition). The formulation may further
comprige a sditable carrier. Since a polypeptide may be braken down in
the stomach, it is preferably administered parenterally (for instance,
subcutaneous, intramuscular, intravenous, of intradermal injection).
Formulations svitable for parenteral administration include aguecus and
non-aqueous sterile injection solutions that may contain anti-oxidants,
buffers, bacteriostats and solutes that render the formulation instanic with
the blood of the recipient, and agueocus and non-agueous sterile
suspensions that may include suspending agents or thickening agents.
The formutations may be presented in unit-dose or multi-dosa containers,
for example, sealed ampoules and vials and may be stared in a freeze-
dried condition regquiring onfy the addtion of the sterile liguid carner
immediately prior to use. The vaccine formulation may also include
adjuvant systems for enhancing the immunogenicity of the formufation,
such as oikin water systems and other systems konown in the art. The
dosage will depend on the specific activity of the vaccine and can be
readily determined by routine experimentation.

Polypeptides of the present invention have ane or mare biclagica! functions
that are of relevance in one or more disease states, in particular the
diseases of the invention hersinbefore mentioned. It is therefore useful to
to identify compounds that stimutate o inhibit the function or level of the
polypeptide.  Accordingly, in & further aspect, the present invention
provides for a method of screening compounds to identify those that
stimutate or inhibit the function ar level of the polypeptide. Such mathods
idenfify agonists or antagenists that may be employed for therapeutic and
prophylactic purposes for such diseases of the invention as hereinhefore
mentioned. Compounds may be identified from a variety of sources, for
example, cells, celi-free preparations, chemical libraries, collections of
chamical compounds, and natural product mixtures. Such agonists or
antagonists so-identified may be natural or modified substrates, ligands,
receptors, enzymes, efc., as the case may be, of the polypeptide: a

PCT/REPS1/04170
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structural or functional mimetic thereof (see Coligan of af. Current
Protocels In Immunclogy 1(2):Chapter 5 {1991)) or a smali molecule.

The screening method may simply measure the binding of a candidate
compaund to the polypeptide, or to cells or membranes hearing the
polypeptide, ar a fusion protein thereof, by means of a labe! directly or
indirectly associsted with the candidate compound. Alternatively, the
screghing method may involve measuring or detecting (qualitatively or
quantitatively) the competitive binding of a candidate compound to the
poiypeptide against 2 labeled competitor {e.g. agonist or antagonist).
Further, these screening methods may test whether the candidate
compound results in a signal generated by activation ar inhibition of the
polypeptide, using detection systems appropriate to the cells bearing the
polypeptide Inhibitors of activafion are generally assayed in the
presence of a known aganist and the effect on activation by the agonist
by the presence of the candidate compound is observed. Further, the
screening methods may simply comprisa the steps of mixing & candidate
compound with a solution cantaining a polypeptide of the present
invention, to form a mixture, measuring a New Lipid Binding Protein 4
activity in the mixture, and comparing the New Lipid Binding Pratein 4
activity of the mixture to a contral mixture which contains no candidate
compound.

Polypeptides of the present invention may be employed in converdional
low capacity screening methods and also in high-throughput screening
fHTS} formats. Such HTS formats include not only the well-astablished
use of 96- and. more racently, 384-well micatiter ptates but also emerging
methads such as the nanowell method described by Schullek et ai, Anal
Biochem., 248, 20-28, (1897).

Fusion proteins, such as those made from F¢ portion and New Lipid
Binding Protein 4 polypeptide, as herainbefore described, can also be
used for high-throughput screening assays to identify antagonists for the
poiypeptide of the present invention (see D. Bennett ef al, 1 Mol
Recognition, 8:52-58 (1995); and K. Johanson ef al, J Biol Chem,
270(16):9459-94714 (1095}).

JP 2004-500829 A 2004.1.15
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Screening techniques

The polynucteotides, polypeptides and antibodies to the polypentide of the
present invention may also be used to configure screening methods for
detfecting the effect of added compounds on the production of mMRNA ang
palypeptide in cells. For example, an ELISA assay may be constructed
for measuring secreted or cell assaciated levets of polypeplide using
monoclonal and polyclonal antibodies by standard metheds known in the
art. This can be used to discover agents that may inhibit or enhance the
praduction of polypeptide {also called antagonist or agonist. respectively}
from suitably manipulated cells or tissues.

A polypeptide of the present invention may be used to identify membrane
bound or soluble receptors. if any, through standard receptor binding
technigues known in the anl. These inciude, but are not fimited 1o, ligand
binding and crossknking assays in which the polypeptide is abeled with &
radioactive isotope (for instance. 12513, chemically modified {for instance,
hiotinylated), or fused to a peptide sequence suitable for detection or
purification. and incubated with a source of the receptor {cells, calt
membranes, cell supernatants. tissus extrasts, bodily fluids),  Other
meihods include bicphysical techniques such as surface plasmon
resonance and spectroscopy. These screening methods may also be
used to idertify agonists and antagonists of the polypeptide that compete
with the binding of the palypeptide ta its receptors. if any,  Standard
methods for conducting such assays are well understood in the art

Examples of antagonists of polypeptidas of the present invention include
antibodies or, in some cases. oligonuclentides or prateins that are closely
related to the ligands, substrates, receptors, enzymes, elc., as the case
may be. of the polypeptids, e.g., a fragment of the ligands, substrates,
receptors, enzymes, etc.; or a small melecule that bind to the polypeptide of
the present invention but do nat elict a response. so that the activity of the
polypeptide is prevented.

Screening methods may alse invalve the use of transgenic technclogy
and New Lipid Binding Protein 4 gene. The art of constructing transgenic
animals is well estabiished. For example, the New Lipid Binding Protein
4 gene may be introduced through microinection into the male

PCI/EPN1A41TR
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pronucleus of fertilized cocytes, retroviral iransfer into pre- or post-
implantation embryos, or injection of genetically modified, such as by
slectroporation, embryonic stem cells inte host blastocysts.  Particularly
useful transgenic animals are so-called "knock-in" animals in which an
animat gene is replaced by the human equivalent within the genome of
that animal. Knock-in transgenic animals are useful in the drug discovery
pracess, for target validation, whers the compound is specific for the
numan target. Other useful transgenic animals are so-called "knock-out"
animals in which the expression of the animat ortholog of a palypeptide of
the present invention and encaded by an endogenous DNA segquence in
a cell is partially or completely annulted. The gene knock-out may be
targeted to specific ceffs or tissues, may occur only in certain cells or
tissues a8 a consequence of the limitations of the technology, or may
ocnur in all, or substanfially all, cells w1 the animat  Transgenic animal
technolagy atso offers a whaole animal expression-cloning system in
which introduced genes are expressed to give large amounts of
polypeptides of the present invention

Sereening kits for use in the abeve described methods form a further
aspect of the present invention. Such screening kits comprise:

(2] a polypeptide of the present mvention;

(b} a recombinant celt expressing a polypeptide of the present inventicn:
(¢} acell membrane expressing a polypaptide of the present invention;, or
{d) an antibody to a polypeptide of the prasent invention;

which polypeptide is preferably that of SEQ 1D NO:2Z ar SEQ 1D NQ: 4

it will be appreciated that in any such kit, (a), (b). (c) or (d) may camprise
a substantial component.

Glossary

The following definitions are provided to facilitate understanding of certain
terms vsed frequenily hereinbefore

JP 2004-500829 A 2004.1.15
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“Aniibodies” as used herein includes polyclonal and monocional
antibodies, chimeric, single chain, and humanized antibodies, as well as
Fab fragments, including the products of an

Fab or other immunogiobulin expression library,

"Isolated" means altered “by the hand of man” from its naturali state, i.e.,
if it occurs in nature, it has been changed or removed from its original
environment, or both. For example, & polynucleotide or a polypeptide
naturally present in a living organism is not “isolated,” but the same
polynucleotide or polypeptide separated from the coexisting materials of
its naiuraj state is "isolated”, as the term is employed herein. Moreaver,
a polynucleotide or polypeptide that is introduced intc an arganism by
transformation, genatic maniputation or by any other recombinant method
15 "isolated” even i it is slifl present in said organism, which orgamsm
may be living or non-living.

“Polynucleotide” generally refers to any polyribonucleotide (RNA) or
polydeoxribonuciectide (DNA), which may be unmodified or medified
RNA or DNA.  “Pelynuclectides” include, without limitation, single- and
double-stranded DNA, BNA that is a mixture of single- and double-
stranded regions, single- and double-stranded RNA, and RNA that is
mixture of single- and double-siranded regions, hybrid molecules
comprising ODNA and RNA that may te single-stranded or, mors typizally,
double-stranded or a mixture of single- and deouble-stranded regions. In
addition, “polynuclectida” refars to triple-stranded regions comprising
RNA or ODNA or both RNA and DNA.  The term "polynucleotide” also
includes DNAs or RNAs containing one er more modified bases and
DNAs or RNAs with backbones madified for stability or for other reasans.
"Madified” bases include, for example, tritylated bases ang unusual bases
such as inosine. A varety of modifisations may be made to DNA and
RMA; thus, “polynuclentide” embraces chemically, enzymatically or
metabolically modified forms of pelynucieotides as typically found in
nature, as wall as the chemical forms of DMA and RNA characteristic of
virusgs and cells. "Polynucleotide” also embraces relatively short
polynuclectides, often referred to as oligonucleatides.

"Polypertide” refers to any polypeptida comprising two or more amino
acids joined to each other by peptide bonds or madified pephide bonds,

PCT/EP01/04170
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ie., peptide isosteres. “Polypeptide” refers to bath short chains,
commenly referred 1o as peplides. cligopeptides or oligomers, and to
lenger chains, generaly referrad to as proteins.  Polypeptides may
contain amina acigs other than the 20 gene-encoded amino acids.
‘Polypaptides” include amino acid sequences modified either by natural
processes, such as post-transkational processing, or by chemical
modification  technigues that are well known in the an. Such
mudifications are well described in basic texts and in more detaled
mencgraphs, as well as in a weluminous research literature,
Modifications may cccur anywhere in a polypeptide, inciuding the peptide
backbone, the amino acig side-chains and the amino or carboxyl termini.
It will be appreciated that the same type of madification may be present
to the same or varying degrees at several sites in a given polypeptide
Also, a2 given palypeptide may contain many types of modifications
Polypeptides may be branched as a result of ubiquitination, and they may
be cyclic. with or without branching. Cyclic, branched and branched
cyelic polypeptides may result from post-translation natural processss or
may be made by synthetic methods. Maodifications include acetylation,
acylation, ADP-ribesylation, amidation. biotinylation, covalent attachment
of flavin, covalent attachment of 2 heme moiety, covalent attachment of a
nuclestide or nucleotide denvative, cavalent attachment of a lipid ar lipid
derivative, covalent attachment of phosphotidylinositol, cross-linking,
cyclization. disulfide bond formation. demethylation, formation of covalent
crass-iinks. formation of cystine, formation of pyroglutamate. formylation,
gamma-carbaxylation, glycaosylation. GM anchor farmation.
hydroxylation.  iodinatron,  methylation,  myristoylation,  oxidation.
proteciytic  processing, phasphorylation, prenyiation.  racemization,
selenoylation. sulfation, transfer-RNA mediated addition of amino acids to
proteins such as arginylation, and ubiguitngtion (see, for instance,
Prateins - Structure and Melecular Propedies, 2nd Ed., T. E. Creighton,
W, H Freerman and Company, New York, f8583; Wold, F., Paost-
transiational Protein Meodifications: Perspectives and Prospects, 1-12, in
Past-translational Covalent Modification of Proteins. B. C. Jehnson. Ed..
Academic Press, New York, 1883; Seifter &f al., “Analysis for pratein
meodifications and nonprotein cofactors”, Meth Enzymol, 182, 626-646,
1860, and Rattan = al. “Protein Synthesis: Post-translational
Modifications and Aging”, Ann NY Acad Sci, 863, 48-62, 1962).
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"Fragment" of a polypeptide sequence refers to a polypeptide sequence
that is shorter than the reference sequence but that retaing essentially the
same biological function or activity as the reference polypeptide.
"Fragment” of a polynucleotide sequence refers to & polynuclostide
sequence that is shorar than the reference sequence of SEQ 1D NO!T or
SEQ ID NO- 3.

“ariant” refers to a polynuclectide or polypeptide that differs from a
referance polynuclectide or polypeptide, but retains the essential
properties thereof. A typical variant of a polynuclectide differs in
nucleotide sequence from the reference polynuclectide. Changes in the
nuciectide sequence of the variant may ar may not alter the amino acid
sequence of a poiypeptide encoded by the reference polynuclectide.
Nucleotide changes may result in amina acid substitutions, additions.
deletions, fusions and truncations in the polypeptide sncoded by the
raferance sequence, as discussed below. A typical variant of a
polypeptide  differs in amino  acid sequence from ihe reference
polypeptide. Generally, alterations are limited so that the sequences of
the reference polypeptide and the variant are closely similar overall and,
in many regions, identical. A variant and reference palypeptide may differ
in amino acid seguence by one or more substitulions, msertions,
deletions in any combination. A subsfituted or inserted amino acid
residue may ar may not be one encoded by the genetic code.  Typical
conservative substitutions include Gly. Ala; Val. lle, Levu; Asp. Glu; Asn, Gin;
Ser, Thr, Lys, Arg: and Phe and Tyr. A variant of a polynucleotide or
polypeptide may be naturally oceurring such as an allels, or it may be a
variant that is not known to occur naturally. Non-naturally occurrning
variants of polynuclectides and polypeptides may be made by
mutagenesis techniques or by direct synthesis. Also included as variants
are polypeptides having one or mare post-translational medificatians, for
instance gfycosylation. phosphorylation. methyiaticn, ADP ribosylation
and the ke, Embodiments include methylation of the N-terminal amino
acid. phosphorylations of serines and threonines and madification of C-
terminal glycines.

"Allele” refars to one of two ar more alternative forms of a gene oceuring
at a given logus in the genome.

JP 2004-500829 A 2004.1.15
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"Polymarphism” refers 1o a variation in nucleotide sequence (and
encoded polypeptide sequence, il relevant) at a given pasition in the
genome within a population.

"Single Mucleotide Pclymorphism” (SNP) refers to the ocgurence of
nuclectide variability at a single nuzleofide pasition in the genome. within
a population.  An SNP may occur within & gene or within Intergenic
regions of the genome. SNPs can be assayed using Aligle Specific
Ampiification (ASA}. For the process at least 3 primers are reguired. A
common primer is used in reverse complemeant to the polymorphism
being assayed. This common primer ¢an be petween 50 and 1500 bps
fram the polymorphic base. The other twe (or merg} primers are identical
to each other except that the final 3' base wobbles to match one of the
two {or more} aleles that make up the polymerphism, Twe {ot more}
PCR reactions are then conducted on sample DNA. each using the
commen primer and cne of the Allele Specific Primars.

"Spiice Variant” as used herein refers to ¢cDNA malecules produced from
RNA malecules initially transcribed frem the same genomic DNA
sequence but which have undergone alternative RMNA  splicing.
Alternative  RNA splicing occurs when a pnmary RNA  transcript
undergoes spitcing, generally for the removal of infrons, which results in
the production of more than one mRNA molecule each of that may
encode differant amino acid sequences. The term splice variant alsc
refars to the proteins encoded by the above cDNA molecules,

"ldentity" reflects a relationship between two or more polypeptide
sequences or fwo or more polynucleotide seguencges, determined by
comparing the sequences.  In general, identity refers to an exact
nucleatide to nucleotide or amina acid 1o amire acid carrespoendence of
tha twa polynucleotide or two polypeptide sequences. respectively, over
the length of the sequences heing compared

"% ldentity" - For seguences where there 13 not an  exact
correspandence, a "% dentity” may be determined. In general, the two
sequences to be compared are atigned to give a maximum correlation
between the sequences. This may include inserting "gaps” in aither ona
or both seguences, to enhance the degree of alignment. A % identity
may be determined over the whale length of each of the sequences being

- 24 - PCT/EPDIAMIT)
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compared (so-called global alignment), that is particuiarly suitable for
sequences of the same or very similar length. or over shorter, defined
lengths (so-called local alignment), that is more suitable for sequences of
unegual length.

"Similarity” is a further, more sophisticated measure of the refationship
between two polypeptide sequences. [n general, “"simianity" means a
comparison between the amine acids of two poiypeptide chains, on a
residue By residue basis, taking intc account nat onfy exact
correspondances between a between pairs of residues, one from each of
the sequences being compared (as for identity) but also, where there is
nol an exact correspondence, whether, on an evolutionary basis, ane
residue is a likely substiuta for the other.  This likelihood has an
associated "score” from which the "% similarity” of the two sequences
can then be determined.

Methods for comparing the identity and similarity of two or more
sequences are well known in the art.  Thus far instance, programs
available in the Wisceonsin Sequence Analysis Package, version 8.1
{Deveraux J et al. Nucleic Acds Res. 12, 387-395, 1984, available from
Genetics Computer Group, Madisan, Wisconsin, USA), for axample the
programs BESTFIT and GAP, may be used ic determine the % identity
hetwaen twe pelynuclectides and the % identity and the % similarity
hetween two polypeptide sequences BESTFIT uses the "ocal
hemalegy” algacithm of Smith and Waterman (J Mol Biol, 147 185-197,
1981, Advances in Applied Mathematics, 2, 482-48%, 1881) and finds the
best single region of similarity befween two seguences. BESTFIT is
more suited to comparing two polynuclectide or two poiypeptide
sequences that are dissimiar in length, the program assuming that the
shorter seguence represents a portion of tha longer. I comparisan, GAP
aligns two sequences. finding a “maximum similarity”. according to the
algarithm of Neddleman and Wunsch (J Mol Biol. 48, 443-453, 1970).
GAP is more suiled to comparing sequences that are approximately the
same length and an algnment is expected over the entire length.
Preferably, the parameters "Gap Weight" and “Length Weight” used in
each program are 50 and 3, for polynucleotide sequences and 12 and 4
for polypeptide sequences, respectively.  Preferably, % identities and
similarities are determined when the twa sequences being compared are
aptimally alignad.

JP 2004-500829 A 2004.1.15
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Other programs for determining identity andior similarity between
sequences are also known in the ar, for instance the BLAST family of
programs (Altschul S F et al, J Mal Biel, 215, 403410, 1990, Altschul $ F
et al. Nucleic Acids Res., 26:389-3402, 1997, available from the Natienal
Center for Biotechnology Information (NCBI), Bethesda, Maryland, USA
and accessible through the home page of the NCBI at
www.ncbi.nlm.mh.gov) and FASTA (Pearson W R, Methods in
Enzymology, 183, 63-98, 1890; Pearson W R and Lipman D J, Proc Nat
Acad Sci USA, B5, 2444-2448,1968, available as part of the Wisconsin
Seguence Analysis Package).

Preferably, the BLOSUME2 amino acid substitution matrix (Hecikoff S
and Henikaff J G, Proc. Nat. Acad Seci. USA, 88, 10915-10816. 1882} is
used in polypeptide seguence comparisons including where nucleotide
sequences are first translated into amino acid sequences before
comparison.

Preferably, the program BESTFIT is used to determing the % identity of a
query polynucleotide or a polypeptide sequence with respect to a
reference polynucleotide or a polypeptide sequence, the guery and the
reference sequence being optimally afigned and the parameters of the
program set at the default value, as hereinbefore described

"ldentity Index" is a measure of sequence relatedngss which may be
used to compare a candidate sequence (polynucleotide or polypeptide)
and 3 reference seguenca. Thys, far instance, a candidate
polynuclentide sequence naving, for example, an ldentity index of 085
compared to a reference polynucleotide sequence is identical to the
reference sequence except that the candidate pelynucleotide seguence
may include on average up fo five differences per each 100 nucleotides
of the reference sequence. Such differences are selected from the group
cansisting of af least one nuclectide deletion, substitutran, including
transition ang transversion, or insertion., These differences may occur at
the 5' or 3' terminal pasitions of the reference pelynucleotide sequence of
anywhers belween these terminal positions, interspersed either
individually among the nuclectides in the reference sequence ot in ang of
mare contiguous graups within the reference sequence. n other words,
fo obtain a polynucleotide sequence having an ldentity Ingex of 0.95
compared to a reference polynuclectide sequence. an average of up 1o 5

PCT/EPH/0417¢
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in avery 100 of the nuclectides of the in the reference sequence may be
deleted, substituted or inserted. or any combination thereof, as
hereinbefore described. The same applies mutatis mutandis for other
values of the Identity Index. for instance 0.98. 0.97, 0.98 and 0.99.

Similarly, for a polypeptide, a candidate polypeptide sequence having, for
example, an igentity (ndex of 0.95 compared to a reference polypeptide
seguence is idenfical o the reference sequence except that the
polypeplide sequence may include an average of up to five differences
per each 100 amino acids of the reference sequence. Such differences
are selected from the group consisting of at least one amino acid
deletion, substitution, including conservative and non-conservative
substitufion, or insertion. These differences may occur at the amino- or
carpoxy-terminal positions of the reference poiypeptide sequence ar
anywhere between these terminal positions. intersparsed esither
individually among the amino acids in the reference sequence or in one
or mora contiguous groups within the reference sequence. In other
words, to obtain a polypeptide sequence having an Identity Index of 0.95
compared to a reference polypsptide sequence, an average of up to 5 in
every 100 of the amino acids in the reference sequence may be delefed,
substituted ar inserted, or any combination therecf, as hereinbefore
described. The same applies mutalis muiandis for other values of the
Identity Index, for instance 0.96, 0.97, 0.98 and 0.89,

The relationship between the number of nucleotide ar amine acid
differences and the ldentity Index may be expressed in the following
eguation:

My <xXg-(xa 1}
in which:
Ny is the number of nucleotide or amino acid differences,

Xz is the total number of nucleolides or amino acids in SEQ D NO:1and
SEQ ID NG 3or 3EQ 1D NQ:2 and SEQ ID KO 4, respectively,

1is the Identity Index .

« (5 the symbol for the multiplication aperator, and

JP 2004-500829 A 2004.1.15
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in which any non-integer product of x5 and | is rounded down to the
nearest integer prior to subtracting it from x5

“Homolog" is a generic term used in the art to indicate a polynucieatide or
polypeptide sequence possessing a high degree of sequence relatadness
to a reference sequence.  Such relatedness may be quantified by
determining the degree of idertity andfor similarity betwsen the two
sequances as hereinbefore defined. Falling within this generic term are
the terms "ortholog”, and “paralog”. "Ortholpg” refers to a pelynucleotide
or polypeptide that is the functional eguivalent of the polynuclectide or
polypeptide in another species. “"Paralog” refers o a polynuclectideor
polypeptide that within the same spacies which is functionally similar,

“Fusion protein” refers ta a protein encaded by twa, unrelated, fused
genes or fragmenis thereof Examples have been disclosed in US
5541087, 5726044, in the case of Fo-NLIBP4. employing an
immunoglabuiin Fc regian as a part of a fusion protein is advantageous
for perfarming the functional expression of Fe-NLIBP4 cor fragments of
NLIBP4, to improve pharmacoKingtic properties of such a fusion protein
when used for therapy and to generate a dimeric NLIBP4. The Fe-
NLIBP4 DNA construct comprises in ' to 3' direction, a secretion
cassette. i.e. a signal sequence that triggers export from a mammatian
cell. DNA enceding an immunaglobulin Fo region fragment, as a fusion
partner, and a DNA encoding NLIBP4 or fragments thereof. In some uses
it would be desirable to be able to alter the intrinsic functional properties
{complement binding, Fc-Receptor binding} by mutating the functianal Fo
sides while leaving the rest of the fusion protein untouched or delete the
Fc part completely after expression,

All publications and references, including tut not limited 1o patents and
patent applications. cited in this specification are herein incomporated by
referance in their entirety as f each individual publication ar refersnce
were specifically and individually indicated to be incorporated by
reference herein as being fully set forth. Any patent application to which
this application claims priorty is also incorporated by reference hergin in
its enticety in the manner described above for publications and
references
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Claims
1. An polypeptide selected from one of the groups consisting of:

{a} a polypeptide encoded by a polynucleotide comprising the sequence of SEQ
ID NG 1 or SEQ IDNO: 3;

{b) a polypeptide comprising a polypeptide sequence having at least 95% identity
to the polypeptide sequence of SEQ 1D NQ: 2; or SEQ ID NO: 4

(¢} a polypeptide having at least 95% identity to the polypeptide sequence of
SEQID NG: 2 or SEQ D NG 4; and

{d) the polypeptide sequence of SEQID NQ: 2 or 3EQ 1D NC: 4 and

{e) fragments and varants of such polypeptides in (a) to (d)

2. The polypeptide as claimed in claim 1 comprising the polypeptide sequence
of SEQ D NO: 2 or SEC 1D NO: 4.

3. The polypeplide as claimed in claim 1 which is the polypeptide sequence of
SEQ D NOQ: 2 or SEQ 1D NO: 4.

4. A palynucieotide selected from one of the groups consisting of:

(&) a polynucleahide comprising a polynuciectide sequence having at least 95%
identity fa the polynucleotite sequence of SEQ D NQ: 1 or 8EQ ID NO: 3;

(b} a palynucieotide having at teast 35% identity to the palynuclzotide of SEQ 1D
NO: 10r SEQ D NO: 3,

(c] & polynuclectide comprising a polynuclestide sequence encoding a polypeptide
sequence having at least 95% identity to the polypeptide sequence of SEQ 1D NO:
2 or SEQ D NO: 4,

JP 2004-500829 A 2004.1.15
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(d) a polynucieotida having a polynucieotida sequence encoding a polypeptide
sefuence having at least 95% identity to the polypeptide sequence of SEQ ID NO:
2 or SEQ ID NOG. 4,

{e) a palynuclectide with a nucleotide seguence of at least 100 nucleotides
cbiained by scresning a library under stringent hybridization conditions with a
labeled probe having the sequence of SEQ ID NO: 1 or SEWQ 1D NC: 3 or a
fragment thereof having at least 15 nuctectides;

) a polynucieotide which is the RNA equivalent of a polynucleotide of (a) to (e}
or a polynuclectide sequence complementary o said polynuclzotide

and polynuclectides that are variants and fragments of the above mentioned
polynucleatides or that are complementary to above menticned polynucleotides.
aver the enlire length theraof

5. A polynucleotide as claimed in claim 4 selected fram the group consisting of:

fa} a polynuclectide comprising the polynucleatide of SEQ ID NC: 1 or SEQ ID
NO: 3;

(b} the izolate polynucieatide of SEQ D NG: 1 or SEQ ID NQ: 3;

(¢} a polynucieotide comprising a polynuclectide sequence encoding the
polypeptide of SEQ 1D NO: 2 or SEQ D NO: 4, and

(d) a polynucieclide encoding the potypeptids of SEQ 1D NG 2 or SEQ 1D NG 4

5. An expression system comprising a polynuclectide capable of producing a
pelypeptide of claim 1 when said expression vector is present in a compatible hast
cell.

7. A recombinant host cell comprising the expression vector of claim & or a
membrane thereof exprassing the polypeptide of claim 1.

2004-500829 A 2004.1.15
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8. A process for producing a polypeptide of claim 1 comprising the siep of
culturing a host cell as defined in claim 7 under conditions sufficient for the
preduction of said polypeptide and recovering the polypeplide from the culture
medium.

G, A fusion protain consisting of the Immunaglobulin Fe-region and any one
polypeptide of claim 1.

10. An antibody immunospecific for the polypepiide of any one of claims 1o 3.

11. A method for soraening to identify compounds that stimulate or imhibt the
function or level of the palypeptide of ciaim 1 comprising a method selacted from
the group consisting of:

(a) measuring or, detecting, quantitatively or gqualitatively, the hinding of a
candidate compound to the polypeptide (or to the cells or membranes expressing
the polypeptide} or a fusien protein thersof by means of a label directly or
indirectly assouiated with the candidate compound,

(b} measuring the competition of binding of a candidate compound to the
pelypeptide (ar to the cells or membranes expressing the polypeptide) or a fusion
protein thereof in the presence of a labeled campetitior;

(c) testing whether the candidate compound results in a signal genersted by
activation or inhibition of the polypeptide. using detection systems appropriate to
the cells or call membranes expressing the polypaptide:

(d) mixing a candidate campound with a solufion comaining a polypeptide of
claim 1, to form a mixture, measuring activity of the polypeplide in the mixture,
and comparing the activity of the mixture to & control mixture which contains no
candidate compaund: or

{e} detecling the effect of a candidate compound an the production of mMRNA
encoding said polypeptide or said polypeplide in cells, using for instance, an
ELISA assay, and

{fy producing said compound according 1o biotechnaiogical or chemical standard
tachnigues
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