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New Lipid Binding Protein 3

Field of the Invention

This invention relates to  newly identfied polypeptides and
polynuclestides encoding such polypeptides sometimes hareinafter
referred to as New Lipid Binding Pratein 3 (NLIBP), 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 pelypeptides and polynucleotides

Background of the Invention

The drog discovery process s currently undergeing a fundamental
revolution as it embraces "functional gengmics”, that is, high throughput
genome- or gene-based biology, This approach as a means to identify
genes and gene products as therapeuiic targets is rapidly superceding
earlier approaches based on “pasitionat cloning” A phenatype, that is a
biglogical functicn or genetic disease, would he identified and this would
than be tracked back to the respensible gene. hased on its genelic map
positian.

Functional genomics relies heavily on high-throughput DNA sequencing
technologies and the vanous tcols of bioinformatics to identify gene
sequences of potential nterest from the many molecular biclagy databases
now available. There is a continuing need to identify and characterise
further genes and their refated polypeptides/proteins, as targets for drug
discovery.

Summary of the Invention

The present invention refates to New Lipid Binding Protein 3, in particular
New Lipid Binding Protein 3 polypeptides and New Lipid Binding Pratein 3
pelynuclectides, recombinant materials and methods for their production
Such polypeptides and pofynuclectides are of interest in relation to methods

JP 2004-500833 A 2004.1.15
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of treatment of certain diseases, including, but not limited to, cancer,
bacteremia. endotoximia, meningacoccemia, hermarrhagic trauma. partial
nepatectormy, severe peritoneal mfections, cystic fibrasis, coronary heart
disease, artheriosclerosis herzinafter referred to as " diseases of the
nvertion”.  In a further aspect. the invention relales to methods for
identifying agonists and antagenists (e.g.. inhibitors) using the materials
provided by the invention, and treating conditions associated with Mew
Lipid Binding Pretein 3 imbalance with the identified compounds. in a stilt
futther aspect, the invention refatas to diagnostic assays for detecting
diseases associated with inappropriate New Lipid Binding Protein 3 activity
or levels.

Descriptior of the Inventton

In & first aspect. the present invention relates ta New Lipid Binding
Protein 3 polypeptides. Such polypeptides include:

{a} a palypeptide encoded by & palynuclectide comprising the seguence
of SEQ ID NO:T;

{b} an polypeptide comprising a polypeptide sequence having at least
95%. 968%, 97%, 98%, or 99% identity to the palypeptide seguence of
SEQ 1D NO:2;

() a polypeptide comprising the polypentide sequence of SEQ 10 NO:2,

(d} a polypeptide having at least 95%, $6%, 97%, 98%, or 88% identily
to the polypeptide sequence of SEQ [D NO:2;

(2} the polypeptide sequence of SEQ ID NO2: and

(f) a polypeptide having or comprising a polypeptide sequence that has
an identily index of 0.95, 0.96. 0.97, 0.98, or 0.89% compared to the
palypeptide sequence of SEQ 18 NC:2;

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

Polypeptides of the present invention are believed 1o be members of the
Lipid Binding Proteins, such as lipopolysaccharide-binding protein {LBP) or
bactenicidial’permaability-increasing protein (BR1). They are therefore of

JP 2004-500833 A 2004.1.15
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inferest because lipid hinding proteins show high-affinity binding to
lipopolysaccharide (LPS), a glycolipid found in the outer membrane of gram
negative bacteria. Accordingly, lipid binding proteins play a decisive role in
the hast defense against bacterial infections.

Further, all of the knewn members of the protein family of lipic binding
proteins are able to bind phospholipids. LBP, cholesteryl ester transfer
protein (CETP) and phaspholipid-transfer pratein {(PLTP) can also bind
choiesterol and high-density lipoprateins (HOL). HDL plasma levels are
rversely correlated with cororary heart disease and artherosclerosis. Lipid
binding and transfer proteins, such as CETP and PLTP, faciltate the
transfer of phosphalipids and cholestero! from triglycende-rich lipoproteing
ITRL} into HDL Accordingly, members of the family of lipid binding proteins
are thought te play a role in the prevention of these discase.

Further, LEP is an acule phase serum protein secreted by the Liver that
catalyses the transfer of LPS monomers to CD14 theraby faclitating a
hroad spectrum of ceflular and tissue responses leading 1o antibacterial and
prainflammatory activities. BPI is a 466-residue cationic protein produced
by polymomphonuclear leukocytes (PMN) and is stored in the primary
granules of thase cells. The biological affects of isolated BPI are linked 1o
complex formation with LPS. Binding of BPI to live bacteria via LPS
cauyses immediate growth arest. Complex formation of BPI with cell-
associated ar cell-free LPS inhibits all LPS-induced host cell responses.
BPI-blocking antibedies abolish the potent activity of whale PMN lysates
and inflammatory fluids against BPl-sensitive bacteria. The antibacterial
ang the anti-endoloxin activities of BP! are fully expressed by the amino
terminal half of the molecule. These properties of BPI have prampted
preclinical and subsequent clinical testing of recombinant amino-terminaf
fragments of BP!. in animals, human BPI protein products prolect against
lethal injections of isolated LPS. Phase | trials in healthy human
volunteers and multiple Phase I/It clinical trials have besn completed or
are in progress {severe pedialric meningocascemia, hemorrhagic trauma,
partial hepatectomy. severe peritoneal infections, and cystic fibrosis) and
phase Il trials (meningocorcemia ang hemorrhagic frauma) have been
initiated. In none of >000 normal and severely ill individuals have issyes
of safety or immunogenicty been encountered. Preliminary evidence
points to overall benefit in BPI-treated patierds. These results suggest
that BPI but also other lipid binding protein such as the present
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invention, may have a place in the treatment of life-threataning infections
and conditions associated with bactaremia and endotoxemiz.

The amino acid sequence of NLIBP3 shows significant homology to ather
members af the protein family of lipid binding preteins such as LBP, BRI,
CETP. NLiBP1 and NLIBPZ. NLIBP3 contains several aming acids which
are conserved betwen the other mambers of the protsin family af fipid
binding proteins such as Prolin-107, Cystein-160, Cysiein-185, Prolin-232
which caorresponds e.g. 1o the amino acids Profin-g7, Cystein-15g,
Cystein-198, Prolin-236 in LBP, respectively. Further, NLIBP2 shows a
similar exondintran organisation to LBP, BPI, NLIBP1, NLIBP2 and CETP.
suggesting that (1) NLIEP3 like other members of the protein family of
lipict binding preteins, has evolved from a common primordiat gene and
(i) that these proteins share similar functional properties,

A further aspect relates to the finding that NLIEP1 is downraguiated in
tumor tissues, e.g. in laryrx carcinomas. This finding indicates a role of lipid
binding proteins such as New Lipid Binding Fretein 3 in mechanisms of
imrmune escape of the tumor and as such gives a rationale for therapsutic
interventions.

The biclogical praperties of the New Lipid Binding Protein 3 are
hereinatter referred to as "hiclogical activity of New Lipid Binding Protein
3" or "New Lipid Binding Protein 3 activity". Preferably, a polypeptide of
the present invention exhibits at least one biclogical activity of New Lipid
Bindmg Protein 3.

Polypeptides of the present invention also incluges variants of the
aforemaentioned polypeptides, including all allelic forms and spiice variants
Such pelypeptides vary frem the reference polypeptide by inserions,
deletions, and substitutions that may be conservative or nan-conservative,
or any combination thereof.  Particutarly preferred variants are those in
which several, for instance from 50 to 30, from 3Q to 20, from 20 to 10, from
1010 3, from 5 to 3, from 3 to 2, from 2 to 1 or 1 amine acids are inserted,
substituted, or deleted, in any combination:

Preferred fragments of polypepiides of the present invention include a
polypeplide comprising ah amina acid sequence having at least 30, 50 or
100 contiguous amino acids from the amino acid sequence of SEQ 1D
NO: 2, or a polypeptide comprising an aming acid sequence having at

JP 2004-500833 A 2004.1.15
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least 30, 50 ar 100 contiguous armine acids truncated or deleted from the
amino acid sequence of SEQ ID NO: 2. Preferred fragments are
biclagically active fragments that mediate the biclogical activity of New
Lipid Binding Protein 3, including those with a similar activity or an
imnaraved activity. or with a decreased undesirable activity, Also preferrad
are those fragments that are anfigenic or immunogenic in an animal,
espedially it & human.

Fragments of the palypeptides of the invention may be employed for
producing the correspending full-length polypeptide by peptide synthesis:
therefore, these variants may he employed as fntermediates for
producing the full-length polypeptides of the invention The polypeptides af
the present invention may be in the form of the “mature” protein or may
be a part of a iarger protein such as a precursor or a fusion protein. It is
often advantageous to include an additivnal amine acid sequence that
cantains secretory ar leader sequences, pro-seguences, sequences that
aid m 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
manrer, for instance by isclation form naturally occuring sources, from
genetically enginearad host cells comprising expression syslems {vide
infra) or by chemicai synthesis. using for instance automated peptide
synthesigers, of & combination of such methods. Means for preparing such
polypeptices are well understocd in the art,

In a further aspect, the present invention relates to New Lipid Binding
Pratein 3 polynucleotides, Such polynucieatides include:

(a) a polynucleotide comgrising a poiynucleatide seguance having at
least 95%, 58%, 97%. 98%. or 99% identily to the polynuclectide
squence of SEQ 1D NO:1;

{b) a polynuclestide comprising the polynuclastide of SEQ 1D NO:1;

{6} a polynucleatide having at least 95%, 98%, 7%, 98%, or 39% identity
to the polynucleotide of SEQ D NO:1;

{d] the polynucleatide of SEQ ID NO:T,

JP 2004-500833 A 2004.1.15
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te) a polynucieatide comprising a polynuciedtide sequence encoding a
polypeptide sequence having at least 95%, 98%, 97%, 9$8%. or 99%
idenlity to the polyoeptide seguence of SEQ 1D NO-2;

() a pelynucleotide comprising a polynuciectide sequence encoding the
polypeplide of SEQ ID NO.2;

(5} 2 polymuclentide having a polynucleotide sequence engoding a
polypeptide sequence having at least 95%, 98%, 97%. 98%, or 95%
dentity to the polypeptide sequence of SEG 1D NO:2;

(h) 2 polynucleatide encoding the pulypeptide of SEQ ID NO:2;

{i} & polynuclectide having or comprising a polynucieotide sequence that
has an identity Index of 0.95, 0.96, 0.97, 0.98, or 0.99 compared to the
peolynuclectide sequence of SEQ 1D NG,

) a polynuclectide having or comprising & polynucteotide seguence
enceding a polypeptide sequence that has an Identity Index of 0.95, 0.96,
0.97, 0.98. or 0.98 rompared to the polypeptide sequence of SEQ ID
NO:2; and

polynuclectides that are fragmenis and varianis of the above mentioned
polynucleotides or that are complamentary to above mentioned
polynuclectides, over the entire length thereof,

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

Preferrad variants of polynuclectides of the pressnt invention fnclude
splice variants, allelic variants, and pelymorphisms, including
pelyrucleotides having one or marg single nucleotide polymorphisms
(SNPs).

Polynucleotides of the present invention also include polynucleotides
encoding polypeptide variants that comprise the amino acid sequence of
SEQ D NO:2 and in which several, for instance from 50 o 30, from 30 {o

JP 2004-500833 A 2004.1.15
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20, fram 20 to 10, from 1010 5 from Sto 3. from 30 2 from 2 to 4 or 1
aming acid residuas are substituted. deleted or added, in any combination.

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

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

(by is the RNA franscript of the DNA sequence ancocding the
polypeptide of SEQ 1D NO.Z;

{c) comprises an RNA transcript of the DNA sequence of SEQ 1D
NO:1; or

(d) is the RNA transcript of the DNA seruance of SEQ D NO:1;

and RNA polynucleotides that are complementary thereto

The polynuclectide sequence of SEQ ID NO:1 shows homelogy with
bactericidalioermeability-increasing protein thcc.: NA_001725),
lipopolysaccharide-binding pratein (Acc. AF105067); cholesteryl ester
fransfer protein (Acc.:NM_000G78), phospholipid transfer protein (Acc..
NM_ 006227 . The polynucleotide sequence of SEQ 1D NO:1 is a cDNA
seguence that encodes the pohypepiide of 3SEQ 1D NO:2 The
polynucleolide sequence encading the polypeptide of SEQ 1D NO:2 may
be identical to the polypeptide encoding sequence of SEQ ID NO:1 or it
may be a sequence other than SEQ 10 NO:1, which, as a result of the
redundancy (degeneracy) of the genetic code, alsc encoedes the
polypeptide of 3EQ 1T NO:2. The polypeptide of the SEQ ID NO:2 is
related to other proteins of the Lipid Binding Proteins family, having
homelogy  andfor  structural  similarity  with  bactericidalipermeability-
increasing protein (Acc.: NP_001718); lipopolysacchatide-hinding pratein
(Acc.. P18428); cholesteryl ester transfer protein {Acc. NP _000063);
phospholipid transfer protein (Acc.: NP_006218).

Praferred polypeptides and polynuclectides of the present invention are
expected {o have, infer afia, similar biolegical functions/properties to their

JP 2004-500833 A 2004.1.15
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homologous polypeptides and polyaucleotides.  Furthenmore, prefered
polypeptides and polynucleatides of the present invention have at least ane
New Lipid Binding Protein 3 activity,

Pelyruclectides of the present invention may be obtained using standard
claning and screening techniques from & cDNA library derived from mRNA
in cells of human trachea, larynx, larynx carcinoma, palate, pharynx,
endometrium, olfactory epithelium, {see for instance, Sambrook ef al,
Molecular Sloning: A Laboratory Manual, 2nd £d., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY. (1988)). Polynucleotides of
the invention can also be obtained from natural sourcas such as genomic
DNA lbraries or can be synthesized using well known and commercially
available technigues.

When polynuclestides of the present invention are used for the
recombinant production of polypeptides of the present invention, the
polynuclectide may include the coding sequence for the mature
palypeptide, by itself, or the coding sequence for the mature polypeptide in
reading frame with other coding sequences, such as those encoding &
leader or secretory sequence, a pre-, or pra- or prepro- protein sequence,
or other fusion paptide portions.  For example, @ marker sequence that
facilitates purification of the fused polypeptide can be ancoded. [n certain
preferred embodiments of this aspect of the ivertion, the marker sequence
Is & hexa-histidine peptide. as provided in the pQE vector (Qiagen, Inc.)
and described in Gentz ef af, Proc Natl Acad Sci USA (1989) 86:821-824,
oris an HA tag. The polynucleotide may also contain nen-coding 5 and 3'
sequences, such as transcnbed, non-translated sequences, splicing and
polyadenylation signals, rnbosome binding sites and sequences that
stabilize mRNA,

Polynuctectides that are idenfical, or have sufficient identity to a
polynuclectide sequence of SEQ ID NO:1, may be used as hybridization
probes far cDNA and genomic DNA or as primers for a nugleic acid
amplification reaction (for instance, PCR). Such probes and primers may
be used to isolate fuli-length cONAs and genomic clones encading
polypeptides of the present invention and to isolate cDNA and genomic
clones of other genes (including genes encoding paralogs from human

JP 2004-500833 A 2004.1.15
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sources and grihologs and parzlegs from species other than human) that
have a high sequence similarity to SEQ 1D NO:1, typically at least 85%
identity. Preferred probes and primers will generally comprise &t least 15
nucleotides, preferably, at least 30 nuclestides and may have at least 50, if
not at least 100 nucleotides.  Particularly praferred probes will have
between 30 and 80 nucleofides, Pardicularly preferred primers wilt have
between 20 and 25 nucleotides,

A palynucigotide encoding a polypeptide of the present invention, incluging
homelogs from species other than human, may be abtained by a process
comprising the sieps of screening a  library under stringent hybridization
carditions with a labeled probe having the sequence of SEQ IDNO: 1 ora
fragment thereof, preferably of at least 15 nucisotides, and isolating full-
length cDNA and gencmic clones containing said polynucieotide sequence.
Such hybridization techniguss are well known to the skilled arisan.
Preferrad stringent hybridization conditicns include overnight incubation at
42°C in & solution cemprising: 50% formamide, 5xSSC (150mM NaCl,
15mM trisodium citrate), 50 mM sodium phosphate (pH7.8), 5x Denhardt's
soluiion, 10 % dextran sulfaig, and 20 microgram/m] denatured, sheareg
salmon sperm DNA; followed by washing the filters in 0.1x S3C at about
659C. Thus the present invention also includes isolated polynuclectides,
preferably with a nuclecfide sequence of at least 100, cbtained by
screening a library under stringent hybridization conditions with a labeled
probe having the sequence of SEQ ID MO or a fragment thereef,
preferably of at least 15 nucleotides.

The skilled artisan will appreciate that, in many cases, an isalated cONA
sequence will be incomplete, in that the ragion coding for the polypeptide
dees net extend all the way through to  the 5 terminus. This is &
conseguence of reverse transcriptase, an enzyme with inherantly low
"processivity” (a measure of the ability of the enzyme te remain attached
to the template during the polymerisation reaction), failing to complete a
DNA copy of the mRNA tamplate during first strand cDNA synthesis.

Thera are several metheds available and wel! known to those skilled in
the art to abtain full-length cDNAS, or extend short ¢DMAs, for example
thase based on the method of Rapid Amplification of ¢cDNA ends (RACE)
{see, for example, Frchman et al, Proc Nat Acad Sci USA 85, B998-
9002, 1988) Recent modifications of the technigue, exemplified by the
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Marathon (trade mark) technology (Clontech Laboratories Ine) for
example, have significantly simplifizd tha search for longer cONAs. In the
Marathan (trade mark) technology. cDMNAs have been prepared fram
mRNA extracted from a chosen tissue and an “adaptor sequence ligated
onto each end. Nucleic acid amplification (FCR) 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 amplified product (typically an adaptor specific primer
that anneals further 3" in the adaptor sequence ang a gene specific
primer that anneals further 5' in the known gene sequence). The
praducts of this reaction can then be analysed by DNA sequencing and a
full-length cONA constructed either by joining the product directly to the
existing ¢ONA to give a complete sequence, or carmying out a saparate
full-length PCR using the new sequence information for the design of the
&' primer.

Recombinant polypeptides of the present invention may be prepared by
processas well known in the art from genetically engineered host cells
comprising expression sysierns.  Accordingly, i a further aspect, the
present  invention relates to expression  systems  comprising &
polynuclectide or polynuclectides of the present inventiaon, to host cells
which are genetically engineered with such expression sytems and o the
praduction of polypeptides of the invention by recombinant technigues.
Ceilfree translation systems san also be employed to produce such
proteins using RNAs denved from the DNA consiructs of the present
inyention

Far recombinant production, hast cells can be genetically engineered to
incorporate expression systems or portions thereof for polynucteotides of
the prasent invention. Polynuclectides may be intraduced into host calls by
methods described in many standard laboratory manuals, such as Davis et
al., Basic Methods in Molecular Biology (1986} and Sambrook at af {ibid).
Preferred methods of introducing polynucleotides into host cells include, for
instance, calcium phosphate  transfection, DEAE-dextran mediated
transfection,  transvection,  microinjection,  cationic  lipld-mediated
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transfection, electroporation,  transduction, scrape loading, ballistic
intreduction or infection.

Representative examples of appropriate hosts include bacterial celis, such
as Strepfococei, Staphylococei, E. coll, Sireptomyees and Baciffus subtiis
cells; fungal cels, such as yeast cells and Aspergifius cells; insect cells
such as Drosophita 52 and Spodoptera S8 cells; animal cells such as
CHQ, COS. Hel.a, G127, 3T3, BHK, HEK 283 an<t Bowas melanoma cells;
and plant calls,

A great variety of expression systems can be used. for instance,
chromaosomal, episomal and virus-derived systems, e.g., vectars derived
from bacterial plasmids, frem bacteriophage. from transposans, from yeast
episomes, from inserfion elements. fram yeast chromosomal elements,
from viruses such as haculoviruses, papova viruses, such as SV40,
vaccinia viruses, adenoviruses, fowl pox viruses. pseudorabies viruses and
retroviruses, and vectors derived from combinations thereof, such as those
deriveg¢ from plasmid and bactericphage genetic elements, such as
cosmids and phagemids. The expression systems may contain confrol
regions that regulate as well as engender expression. Generally, any
system or vecter that is able to maintain, propagate or express a
pohynuclestide to produce a polypeptide in 2 host may be used. The
appropriate polynucleotids sequence may be inserted into an exprassion
system by any of a variety of wel-known and routing technigues. such as,
far axampte, those set forth in Sambrook ef &/, (ibid). Appropriate secretion
signais may be incorporated into the desired polypeptide to allow secretion
of the transiated protsin into the lumen of the endoplasmic reticulum. the
periplasmic space or the extraceilular environment. These signals may be
endoganous ta the polypeptide or they may be heterologous signals

If a pelypeptide of the present inventian is fo be expressed for use in
screening assays, it is generally preferred that the polypeptide be
praduced at the surface of the cell.  In this avent, the cells may be
harvested prior {0 use in the screening assay. If the polypeptide is
secreted inte the medium, the medium can be recovered in arder to
recover and purHy the polypeptide. If produced intracetiularly, the cells
must first be lysed before the polypeptide is recovered.
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Polypeptides of the present invention can be recavered and purified from
recombinant cell cultures by well-known methods inctuding ammanium
suifate or ethanol precigitation, acid extraction. anion or cation exchange
chromatography,  phosphoceliulose  chromatography,  hydrophabic
interaction chromatography, affinity  chromatography, hydroxylapatite
chromatography and lectin chromatography.  Maost preferably, high
performance liquid chromatography is employed for purification.  Well
known techniques for refolding proteins may be employed to regenarate
active confermation when the polypeptide is denatured during intracelular
synthesis, isolatien andfor purification.

Polynuclectides 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 pelynuclectide of SEQ D
MO in the ¢cDNA or genomic sequence and which is associated with a
dysfunction will provide 2 diagnostic tool that can add to. or define, a
diagnasis of a disease, or susceptbility fo a disease, which results from
under-expression, over-sxpression ar 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, utine. saliva, tizsue 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 fechniques prior to
analysis. RNA or cDNA may also be used in similar fashion. Delstions and
ingertions can be detected by a change in size of the amplifies preduct in
camparison to the nomal genotype. Point mutations can be identified by
hybridizing amplified DNA to labeled New Lipid Binding Proiein 3
nuclaotide sequences. Perfeetly matched sequences can be distinguished
from mismatched duplexes by RNase digestian or by differences n 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,
Myers ef al | Science (1985) 230:1242). Seguence changes at specific
locations may alsc be revealed by nuclease protection assays. such as
RMase and S1 protection or the chemical cleavage mathod (see Cotton et
al., Proc Natl Acad Sci USA (1985) 85: 4397-4401).
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An array of oligonuclectides probes comprising New Lipid Binding Eratein
3 polynucleotide sequsnce or fragments thereof can be constructed to
conduct efficient screening of e.g. genetic mutations. Such arrays are
preferabiy 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
linkage, and genetic variabilty, see, for example, M.Chee et al., Science,
274, 810-513 (1998} and ather references cited therein.

Detection of abnarmally decreased or increased levels of polypeptide or
mMRNA expression may alsc be used for diagnosing or determining
susceptibilty of a subject to a disease of the invention. Decreased or
increased expression can be measured at the RNA level using any of the
methods well known in the art for the quantitation of polynuclectides,
such as, for example, nucleic acid amplification, for instance PCR, RT-
PCR, RNase protection. Northern blotting and other hybridization
methods.  Assay fechnigues that can be used to defermine levels of a
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 radioimmunocassays. competitive-binding assays, Western Blot
analysis and ELISA assays.

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

{a} a polynucleotide of the present invention. preferably the nuclectide
sequence of SEQ ID NO: 1. or a fragment or an RNA transcript thereaf;

{b} a nucleotide sequance complamentary to that of (a),

{c) a polypeptide of the present invention, preferably the potypeptide of
SEQ 1D NO:Z ar a fragment thereof, or

{d} an antibody to a polypeptide of the present invention, prefarably to the
polypeptide of SEQ [0 NO:2.

It will be appreciated that in any such ki, (&), (b). {c) ar (d} may comprise
a substantial component.  Such a kit will be of use in diagnosing a
disease or susceplibility to a disease, paricutady diseases of the
invention, amaongst others,
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The palynucleatide sequences of the present mvention are valuable for
chromasome localisation stedies. The sequence is specifically targeted 1o,
and can hybridize with, a particular ocation an an individual human
chromosome.  The mapping of relevant sequences to chromosomes
according to the present invention is an impertant first step in correlating
those sequences with gene associated disease. Once a sequence has
been mapped to a precise chromosomal 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. McKusick, Mendelian Inhentance in
Man (available on-line through Johns Hopking University Welch Medical
Library). The relationship between genes and diseases that have been
mapped to the same chromosomal region are then identified through
linkage analysis (co-nhertance of physically adiacent genes} Precise
human chromosomal localisations for a genomic sequence (gene
fragment ete.} can be determined using Radiation Hybrid (RH) Mapping
(Waiter, M. Spillett, D., Thamas, P., Weissenbach, J., and Goodfellow, P,
(1994) A method for constructing radiation hybrid maps of whele
genomes, Nature Genstics 7, 22-28). A number of RH panels are
available from Research Genetics {Hunfsvile, AL, USA} eg. the
GeneBridgge4 RH panel (Hum Mol Genet 1986 Marn5(3):33846 A
radiation hybrid map of the human genome. Gyapay G, Schmitt ¥,
Fizames C, Jones H, Vega-Czarmy N, Spillett 1, Muselst D, Prud'Homme
JF, Dib C, Aufray C, Morissette J, Weissenbach J, Geodfellow PN). To
defermine the chromosomal location of a gene using this panei, $3 PCRs
are performed using primers designed from the gene of interest on RH
DNAs. Each of these DNAs containg random human genomic fragments
maintained in a hamster background {human / hamster hybrig cell lines).
These PCRs resuit in 93 scores indicating the presence or absence of
the PGR product of the gene of interest.  These scores are compared
with scores created using PCR products from genomic sequences of
known location This COMParison is caonducted at
http:/faew. genome.wi.mit.edu/. The gene of the present invention maps
o hyman chromasome 20.
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The polynucleotide sequences of the present invention are also valuable
toals for lissue expression studies. Such studies allow the determination of
exprassion patterns of polynucleotides of the present invention which may
give an indicataon as to the expression patterns of the encoded
polypeptides in tissues, by detecting the mRNAS that encode them. The
technigues used are well known in the art and include in situ hydridisation
techniques fa clones arrayed on a grid, such as cDNA migroarray
hybridisation (Schena ef &, Scignce, 270, 467-470, 1885 and Shalon &t af,
Genome Res, 6, 839-845, 1996) and nucleotide amplification techniques
such as PCR. A preferred method uses the TAQMAN {Trade mark}
technology available from Perkin E'mer. Results from these studies can
pravide an indication of the nomal function of the polypeptide in the
organism. In addition, comparative studies of the normal expression
pattern of MRMNAs with that of mRMNAs encoded by an altemative farm of
the sama gene (for example, one having an alteration in polypepiide coding
patential or a regutatory mutation) can provide valuable insights inte the rale
of the polypeptides of the present invention, or that of inappropriate
expression thereof in disease. Such inappropriale expression may be of a
temporal, spatial or simply guantifative nature.

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

A further aspect of the present invention relatas to antibostes. The
polypeptides of the invention or their fragments, or cells expressing them,
can be used as immunagens ta produce antibodies that are immunospecific
for polypeptides of the present invenfion. The term “immunospecific”
means that the antibodies have substantially greater affinity for the
polypeptides of the invention than their affinity for other ratated polypeptices
in the prior an.

Antibodies generated against polypeptides of the present inventicn may be
obtained by admiristering the polypeptides or epitope-bearing fragments, or
cells to an animal, preferably a non-human animal. using routine protocols.
For preparation of monoclonal antibodies. any technique which provides
antibodies produced by continuous cell lite cultures can be used.
Examples include the hybridoma technique (Kohbler, G. and Milsteir, C.,
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Nature (1975) 256:495-467}, the trioma technigue, the human B-cell
hybridoma technique {Kozber ef al, fmmunology Teday (1983) 4.72) and
the EBV-hybridoma technique (Cole ef ai. Monoclanal Antibedies and
Cancer Therapy, 77-96, Aan R. Liss, Inc., 1985),

Teshnigues far the proguction of single chain antibodies, such as those
described in U5, Patent No. 4.946,778, can alse be adapted o produce
single chain antibodies 1o palypeptides of this invention.  Also, transgenic
micz, ar other organisms. including other mammals, may be used to
express humanized antibodies.

The above-described antibadies may be employed to isolate or fo identify
clones expressing the polypeptide or to purify the polypeptides by affinity
chromaiography.  Antibodies against polypeptides of the prasent invention
may also be employed to treat diseases of the invention, amongst others,

Polypeptides and polynucleatides of the present invention may also
be used as vaccinss. Accordingly, m a further aspect, the present
invention relates to & method for inducing an immunological response in
a marmmal that comprises inoculating the mammal with a polypeptide of
the present invention, adequate to produce antibody andior T cell
jmmune response, including, for example, cytokine-producing T cells or
cytotoxic T cells, to protect said animal from disease, whether that
disease is already established within the individual or pot  An
immunclagical response in a mammal may also ba induced by a method
camprises delivering a polypeptide of the present invention via a vector
directing expression of the palynusleotide and coding for the polypeptide
i vivo in order to induce such an immunological response to produce
antibody to protect said animal from diseases of the invention. Qne way
aof administering the vector is by accelerating 1t info the desired cells as a
coating on paricles or atherwise. Such nucleic acid vector may comprisa
DONA, RMA, a modified nucleis acid, or a DNA/RNA hybrid. For use a
vaccine, a polypeptide or a nucleic acid vector will be normally provided
as a vaccine formulation (composiion}. The formulation may further
cemprise a suitable carrier. Since a polypepfide may be broken down in
the starmach, it is preferably administered carenterally (for instance,
subcutaneous, intramuscular, intravenous, or intradermal injectian).

JP 2004-500833 A 2004.1.15



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

(39)

W Q1779492 PCT/EPOTAM298

Formulations suitable for parenteral administration include aquegus and
nen-aqueous sterile injection solutions that may canfain anti-oxidants
buffers, bacteriostats and solutes that render the formulation instonic with
ihe blood of the recipient, and agueous and non-aqueous sterile
suspensions that may include suspending agents or thickening agents.
The formulations may be presented in unit-dose or multi-dose containers,
for example. sealed ampoules and vials and may be stored in a freeze-
dried condition requiring anly the addition of the sterile liquid carrier
immediately prior o use  The vaccine formulation may alse include
adjuvant systems for enhancing the immunogenicity of the formufafion,
such as oilin water systems ang other systems known in the art. The
dosage will depend on the specific activity of the vacoine and can be
readily determined by routine expermentation.

Polypeptides af the prasent invantion have ane ar more biological functions
that are of relevance in one or more disgase slales, in particular the
diseases of the invention hereinbefore mentioned. It is therefore useful to
to identify compounds that stimulate or inhibit the function or leval of the
polypeptide.  Accordingly, in a further aspect, the present invention
provides for a method of screening compeunds to identify those that
stimulate or inhibit the function or level of the polypeptide. Such methods
identify agonists or antagonists that may be employed for therapeutic and
prophylactic purposes for such diseases of the invention as berenbefore
mentioned.  Compounds may be dentified from a variety of sources, for
example, cells. cell-free preparations, chemical lioraries. collections of
chemical compounds, and natural product mixtures.  Such agonists or
antagonists so-identified may be natural or modified substrates, ligands.
receptors, enzymes, etc., as the case may be, of the polypeplide; a
structural or functional mimetic thereof (see Coligan st al, Cumen{
Protocals in Immunatogy 1(2y-Chapter 5 (1991)) or a small mol=cule.

The screening methed may simply measure the binding of a candidate
compound to the polypeptide, or to cells or membranes bearing the
polypeptide, or a fusion protein thereof, by means of a label direcily or
indirectly associated with the candidale compound. Alternatively. the
screening methad may involve measuring or detecting {qualitatively or
quantitativaly) the competitive binding of a candidate compound ic the
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polypeptide against a tabeled competitor (8., agonist or antaganist).
Further, these screening methods may test whether the candidate
compound results in a signal generated by activation or inhibition of the
polypeptide. using detection systems apprepriate to the celis bearing the
polypeptide.  Inhibitors of activation are generally assayed in the
presance af a known agonist and the effect on activation by the aganist
by the presence of the candidate compound is ohserved. Further, the
screening methods may simply comprise the steps of mixing a candidats
compound with a solution containing a polypeptide of the present
invention. to form a mixture, measuring & New Lipid Binding Protein 3
activity in the mixture. and comparing the New Lipid Binding Pratein 3
activity of the mixture to a control mixture which contains no candidate
campound.

Polypeptides of the prasent invention may be employed in conventional
low capacity screening metheds and also in high-throughput screening
(HTS) formats. Such HTS formats include not only the well-established
use of 85~ and, more recantly, 384-well micotiter plates but alse emerging
methods such as the nanowell method described by Schullek et al, Anal
Biochem., 246, 20-29, (1997).

Fusion proteins, such as those made from Fo portion ang New Lipid
Binding Pratein 3 polypeptide, as hereinbefore described, can also be
used for high-throughput screening assays to identify antagonists for the
polypeptide of the present invention (see D. Bennett et al, J Mal
Recognition, 9:52-58 (1995): and K. Johanson ef g/, J Bicl Chem,
270(16):0458-G471 {1985))

Screening techniques

The polynuciaotides, polypeptides and antibodies to the polypeptide of the
present invention may also be used to configure screening methods for
detecting the effect of added compaunds on the production of mRNA and
polypeptide in cells. For exampie, an ELISA assay may be zanstructed
for measuring secreted or ceht associated fevels of polypeptide using
maonocional and polyclonal antibodies by standard metheds known in the
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art. This can be used to discover agents that may infibit or enhance the
production of polypeptide (also called antagonist or agonist, respectively)
from suitably manipulated cells ar tissues.

A palypeptide of the present invention may be used to identify membrang
boung or seluble receptors, i any, through standard receptor binding
techniques known in the art. These include, but are not limited to ligand
binding and crosslinking assays in which the polypeptide is labeled with a
radicactive isotope (for instance, 1231}, chemically modified (for instance,
pistinylated), or fused to a pepiide sequence suitable for detection or
purification, and incubated with a scurce of the receptor (cells, cell
membranes. cell supernatants, Hissue extracts, bodily fluids). Other
methods include biophysical techniques such as surface plasmon
resonance and spectrascaopy. These screening metheds may also be
used to identify agonists and antagonisis of the pclypeptide that compate
with the binding of the polypeplide to its receptors. if any. Standard
methods for conducting such assays are well understoed in the art.

Examples of antagonists of polypeptides of the present invenlion include
antibadies o, in some cases, cligonuclentides or proteins that are closely
related to the ligands, subsirates, receptors, enzymes, etc., as the case
may be of the polypeplide e.g.. a fragment of the ligands, substrates.
receptors, enzymes, etc.; or a small meleculs that bind to the potypeptide of
the present invention but do not elicit # response, so that the activity of the
polypeptide is prevented.

Screening methods may also involve the use of transgenic technology
and New Lipid Binding Protein 3 gene. The art of censtructing transgenic
animals is well established. For example, the New Lipid Binding Protein
3 gene may be introduced through microinjection into the male
pronucleus of fertilized cooytes, retroviral transfer inte pre- or post-
implantation embryos, or injection of genetically modified. such as by
slectroporation, embryonic stem celis inte hast blastocysis. Particuiarly
useful transgenic animals are so-called “knock-n" animals in which an
animai gene is replaced by the human equivalent within the genome of
that animal. Knock4n transgenic animals are useful in the drug discovery
process, for target validation, where the compound is specific for the
human target. Other useful transgenic animals are s0-calied "knock-cut”
animals in which the expression of the animal ortholog of 2 polypeptide of

JP 2004-500833 A 2004.1.15



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

(42)

W 11/79492 PCT/EPQLI04296

- -

the prasent invertion and encoded by an endogenaus DNA sequence in
a cell is partially or cempletely annulled. The gene knock-out may be
targated to specific cells or fissues, may ocour anly in certain cells or
tissues as a consequence of the limitations of the technology, or may
aceur in all, or substantially all, cels in the animal. Transgenic animal
technalogy also offers a whole arimal expression-cloning system in
which introduced genes are expressed to give large amounts of

polypeptides of the present invention

Screening kits for use in the above described methods form a further
aspact of the prasant invention. Such scraening kits comprise:

{a) a polypeptide of the present inventian;

(b} a recombinant cell expressing a polypeptide of the present invention:
(¢} a cell membrane expressing a polypeptide of the present invention; ar
(d} an antibody to a polypeptide of the present inventicn;

which polypeptide is preferably that of SEQ [D NO:2.

It will b2 appreciated that in any such kit, {&), (&), (c} or (d) may comprise
a substantial componant.

Glossary

The following definitions are provided to facilitate understanding of certan
terms used frequently hersinbafore.

“Artibodies” as used bherein includes polycional and monaclonal
antihodies, chimeric. single chain, and humanized antbodies, as well as
Fah fragments, including the products of an

Fab or other immunoglobulin expression library.

"Isolated” means altered “by the hand of man” from its nztural state, /e
if it occurs in nature, it has been changed or removed from ite original
snvironment, or both For example, a palynuclectide or a polypeptide
naturally present in a living organism is not “isclated,” but the same
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polynuclactide or polypeptide separated fram the coexisting materials of
its natural state is “isclated”, as the term is employed herein. Marsover,
a polynucleotide or polypeptide that is introduced into an organism by
transfarmation, genetic manipulation or by any other recombinant method
i "isolated" aven f it is still present in said organism. which organism
may be living or nan-living.

"Polynuclectige” generally refers to any polyribonuclectide (RNA} or
polydeoxriponuclectide (DNA), which may be unmodified or modified
RNA or DNA. “Polynucleatides’ include. without limitation, single- and
double-stranded DNA, DNA that is a mixture of single- and double-
stranded regions, single- and double-stranded RNA. and RNA that is
mixture of single- and double-stranded regions, hybrd  molecules
comprising DNA and RNA that may be single-stranded or. more typically.
double-stranded or a mixture of single- and double-siranded regions. In
agdition, “polynucleatide” refers to triple-stranded regions comprising
RNA or DNA or both RNA and DMA. The term “polynucleotide” also
includes DMAs or RNAs containing one or more madified bases and
DNAs or RMAs with backbones madified for stability or for other reasons.
"Modified” bases Include, for example, titylated bases and unusual bases
such as inosine. A variety of modifications may be made to DNA and
RNA: ihus, "polynuclectide” embraces chemically, enzymatically or
metabolically maodified forms of polynucieatides as typically found in
nature, as well as the chemical forms of DNA and RNA characteristic of
viruses and cetis. “Polynuclectide” also embraces relatively shon
palynuclectides, often referred to as oligenucleotides.

“Polypeptide” refers fo any polypeptide comprising twa or more amino
acids joined 1o each other by peptide bands or modified peplide honds
ie., peptide isosteres. “Polypeptide” refers 1o bath short chaing,
commonly referred to as peptides, oligopeptides or oligomers, and to
longer chains, generally referred to as proteins. Polypeptides may
contain amino acids other than the 20 gene-encoded aming acids.
“Polypeptides” include amino acid sequences madified either by naturafl
procesges, such as postransiational processing, of by chemica
modification  techniques that are well known in the art. Such
modifications are well described in basic texts and in more detailed
monographs, as well as in & voluminous research  literature.

Madifications may occur anywhare in a polypeptide, including the peptide

JP 2004-500833 A 2004.1.15



wn

L
S

[ B
—m —m —m @A @ ™@ ™@ M™@ M™@ M™@ & & & & & /s s /s s s /s /e s o

(44) JP 2004-500833 A 2004.1.15

WO 0179492 PCT/EPO1/14296

- T

hackoonre, the aming acid side-chains and the amino or carboxy! termin.
It will be appreciated that the same type of modification may be present
I the sama or varying oegrees at several sites in a given polypephde.
Aiso. a given polypeptide may contain many fypes of modifications

Polypeptides may be branched as a result of ubiquitination, and they may
be cyclic. with er withaut branching. Cyclic, branched and branched
cyclic polypentides may result from post-translation natural processes ar
may be made by synthatic metheds. Madifications include acetylation,
acylation, ADP-ribosyiation, amidation, biotinylation, covalent attachment
of flavin, covalent attachment of a heme moiety, cavalent attachment of 4
nucientide or nucleetide derivative, covalent attachment of 2 Hpid or lipid
derivative, covalent attachment of phosphotidylinositel, crass-linking,
cyclization. disulfide band formation, demathylation, formation of covalent
cross-links, formation of zystine, formation of pyraglutamate. formylation,
gamma-carboxylation,  glycosylation. GF!  ancher  formation,
hydroxylation.  iodination.  methylation,  ryristoylation.  oxidation,
proteolytic  pracessing.  phosphorylation, prenylation,  racemization,
selenoylation, sulfation, transfer-RNA mediated addition of amino acids to
proteins such as arginylation, and ubiguitination (see for instance,
Proteing - Structure and Molecutar Properties, 2nd Ea., T, E. Creighton,
W H. Freeman and Company, Mew York, 1893; Woid, F. Post
translational Protein Madifications: Perspectives and Prospects, 1-12, in
Post-transiational Covaient Madification of Proteins. B. C. Johnson, Ed.,
Academic Press. New York. 1883; Ssifter ! al., “Analysis for protein
modifications and nonprotein cofactors”, Meth Enzymol, 182, 626-846
1090, and Rattan &t af, ‘Protein Synthesis: Paosttransiational
Modifications and Aging", Ann NY Acad Sci, 663, 48-62, 1892).

“Fragment" of a polypeptide sequence refers to a polypentide sequence
that is shorter than the reference sequence but that retalns essentiaily the
same bhiclogical function or activity as the reference nalyoeptide
“Fragment’ of a polynuciectide sequence refars to a palynucloetide
seguence that is shorter than the refarence sequence of SEQ ID NO:1.

nrafant' refers to a polynuclectide or palypeptide that differs from a
reference polynucleotide or palypeptide, but retaing the essential
properties thereof. A typical variant of a polynuclectide differs in
nuclectide sequence from the reference polynucleotide. Changes in the
nuclectide sequence of the variant may or may not alter the amino acid
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sequence of a polypeptide encoded by the reference polynucleotide.
Nuclestide changes may result in amino acid substitutions, additions.
deletions, fusions and truncations in the polypeptide enceoded by the
refarence sequence, as discussed below. A typical variant of a
polypeptide differs in aminc acid sequence from the reference
polypeptide. Generally, afterations are limited so that the sequences of
the reference polypeptide and the variant are closely simitar overall and,
in rany regions, identical. A variant and reference polypeptide may differ
in amino acid sequence by one ar mere substitutions, insertions,
deletions in any combination. A substituted ar inserted aming acid
residue may or may not be one encoded by the genetic code.  Typical
conservative substitutions include Gly, Ata; Val, tle. Leu; Asp, Glu; Asr, Gim;
Ser, Thr; Lys, Arg; and Phe and Tyr. A variant of a polynucleotide or
polypeptide may be naturally accurring such as an allele, or it may be a
variant that is not known to occur naturally,  Non-naturally accurring
variants of polynucleatides and polypeptides may be made by
mutagenesis techniques or by direct synthesis. Also included as variants
are polypeplides having cne or more post-translational modifications, for
instance glycosylation, phasphonyiation, methyiation, ADP ribosylation
and the like. Embodimants include mathylation of the N-tarminal amino
acid, phospharylations of serines and threcnines and modification of C-
terminai giycines

"Allele” refers to one of two or more alternative farms of a gene vocuring
at a given locus in the genome.

“Polymorphism” refers tc a variation in nuclectide sequence (and
encoded polypeplide sequence, if relevant) at a given position in the
genome within a population,

"Single Nucleotide Polymorphism™ (SNP) refers to the oscurence of
nucleotide variability at a single nucleotide position in the genome, within
a population.  An SNP may occur within a gene of within intergenic
regions of the genome. SNPs can be assayed using Allsle Specific
Amplification (ASA). For the process at least 3 primers are requiree. A
commen primer is used in reverse complement to the polymorphism
being assayed. This cammon primer can be betwean 50 and 1500 bps
from the polymerphic base. The other twa (ar more) primers are identical
to sach other except that the final 3' base wobbles to match one of the

FCTEPOAO4296
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two (or marej alleles that make up the polymorphism. Twao {(or more}
PCR reactions are then conducted on sample DNA, each using the
common primer and one of the Aliele Specific Primers

“Splice Variant" as used herein refers to cDNA malecules produced fram
RNA molecules initiaily transcribed from the same genomic DNA
sequence but which have undergone aliernative RNA - splicing.
Alternative RNA splicing occurs when & primary RNA  transcript
undergoes splicing, generally for the removal of introns, which results in
the production af more than ohe MRNA molecule each of that may
encode different amino acid seguences.  The term splice vanant aiso
refers 1o the proteins encoded by the above cONA molecules,

"Identity” reflects a relationship between two or more polypeptide
sequences of two or more pelynucleotide sequences, determined by
comparing the sequences. In general identity refers to an exact
nuclectide 1o nucleotide or amino acid to amina acid correspondence of
the two polynuclectide or two polypeptide sequences, respectively, over
the length of the sequences being compared.

"o identity" - For sequences where there is not an exact
correspondence, a "% idsntity” may be determinad. In general, the two
seguences to be compared are aligned to give a maxmum correlation
between the sequences. This may include insering "gaps” in either one
or both sequences, to enkance the degree of alignmant. A % wdentity
may be determined aver the whole length of each of the sequences being
compared {so-called global alignment), that is patticutarly suitable for
sequences of the same or very similar length, or aver shorter, defined
lengths {so-called focal alignment), that is more suitable for sequences of
unegual length.

“Similarity’ is a further, more sophisticated measure of the relationship
hetween two polypeptide sequences. In general, "similarity means 2
comparison between the amino acids of two polypeptide chamns, on a
residue by residua basis, taking into account not only exact
correspondences between a betwsen paus of residues. one from each of
the sequences baing compared (as for identity) but also, where there is
not an exact correspondence, whether, gn an evoiutionary basis, one
residye is a likely substtute for the other. This lkefihoed has an

JP 2004-500833 A 2004.1.15
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associated "score” from which the "% similarity’ of the two sequences
can then be determined.

Metheds for comparing the identity and similarity of two or mare
seguences ar@ well known in the art.  Thus for instance. programs
avaitable in the VWisconsin Sequence Analysis Package, version 9.1
{Devereux J st al, Nucleic Acids Res, 12, 387-385, 1984, available from
Genetics Computer Group. Madison, Wisconsin, USA), for exampte the
programs BESTFIT and GAP. may be used to detemine the % idenfity
between two polynuclectides and the % identity and the % similarity
between two polypeptide sequences BESTFIT uses lhe “local
homalogy" algorithm of Smith and Waterman {J Mel Big!, 147,195-187,
1981, Advances in Applied Mathematics, 2, 482-489, 1981) and finds the
besi single region of similanty betwecn two seguences. BESTFIT is
more suited to comparing two palynucleotide or two polypeptide
sequences that are dissimilar in length, the program assuming that the
shorter sequense represents a porfion of the longer. In comparisen, GAP
aligns two sequences, finding a "maximum similarity”, according to the
algorithm of Neddleman and Wunsch (J Mdl Biol. 48, 443453, 1970Q).
GAP is more suited to comparing sequences that are approximately the
same length and an alignment is expected over the entrre length!
Preferably, the paramelers "Gap Weight” and “Length Weight” used in
each program are 50 and 3, for polynuciectide sequences and 12 and 4
for polypeptide sequences, respectively. Preferably, % identities and
similarities are determined when the two sequences being compared are
optimally aligned.

Other programs for determining identity andior similarity between
seguences are also known in the art. for instance the BLAST family of
programs {Altschul S F et al. J Mol Biol, 215, 403-41D, 1890, Altschut S F
et al, Nucleic Acids Res., 25:388-3402, 1997, available from the Natlonal
Genter for Biotechnalogy Information {NGRI), Bethesda. Maryland, USA
and accessible through the home page of the NCBI  at
wataw.nchi.nimonih.gov) and FASTA (Pearson W R, Msathods in
Enzymology, 183, 63-99, 1990; Pearson W R and Lipman D J. Proc Nat
Acad Sci USA, 85, 2444-2448 1988, available as part of the Wisconsin
Sequence Analysis Package)

JP 2004-500833 A 2004.1.15
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Prefecably, the BLOSUME2 amino acid substitution matrix (Henikoff 5
and Henikoff J G. Proc. Nat. Acad Sci. USA, 89, 10915-10918, 1902} is
used in polypeptide sequence comparisens inctuding where nucigotide
sequences are first translated into amino acid seguences befors
COMparison.

Preferably, the program BESTFIT is used to determine the % identity of a
guery polynucleotide of a pofypeplide sequence with respect to a
reference polynucizofide or & polypeptide sequence, the guery and the
refarence sequence being optimally aligned and the parameters of the
program set at the default valus. as hereinbefore described.

"Identity Index" is a measure of sequence relatedness which may be
used i compare a candidate sequence (polynuciectide or pelypeptida)
and a reference sequence. Thus, for instance, a candidate
polynucleotide sequence having, for eyample, an ldentity Index of 0.95
compared to a reference polynucleotide sequence is identical to the
refersnce seguence except that the candidate polynucleatide seguence
may include on average up to five differences per each 100 nuciectides
of the reference sequence. Such differences are selected from the group
consisting of at least one nuclectide deletion, substitution, including
transiticn and transversion, or insertion. These differances may ocour at
the 5' or 3 terminal positions of the reference polynuclestide sequence of
anywhere betwsen these ferminal positions,  interspersed  aither
individuaily among the nucleoitdes in the reference sequence or in one or
more contiguous groups within the reference sequence. in other words,
{o cbtain a polynucleotide seguence having an Identity Index of 0.85
compared to a reference polynucigotide sequence, an average ofupto &
in every 100 of the nucieatides of the in the reference sequence may be
deleted, substituted or insaried, or any combination thereof, as
hereinpefore described. The same applies mutatis mutandis for ather
values of the ldentity Index, for instance 0.96. 0.97, 0.96 and 0.99

Similarly, for a polypeptide, a candidate polypeptide sequence having, for
example, an ldentily Index of 0.95 compared to a reference palypeptide
sequence is identical to the reference sequence except thal the
polypeptide 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 acig

JP 2004-500833 A 2004.1.15
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deletion, substitution, including conservative and  non-conservative
substitution. or ingertion.  These differences may occur at the amino- or
carboxy-terminal positions of the reference palypeptide secjuence or
anywhere betwesn these terminal posifians, interspersed either
individually ameng the amino acids in the reference sequence or in one
or more configuous groups within the reference sequence. In cother
words, to abtain a polypeptide sequence having an tgentity Index of 0.85
compared to a refarence polypeptide seguence, an average of up te 5 in
every 100 of the amino acids in the reference sequence may be delsted,
substituted or inserted. or any combination thereof as hesainbefore
gdescribed. The same applies mutatis mutandis for other values of the
Identity Index, for instance 0.95, 0.97, 0.58 and 0.88.

The relationship between the number of nuclectide or amino acid
differences and the Identity Index may be expressed in the following
equation:

Ny < Xg-{%g =1},
in which:
nga is the number of nuclectide or amino acid differences,

Xg is the total number of nucleotides or aming acids in SEQ 1D NQ:1 ar
SEQ 10 NQ:2, respectively,

L is the ldentity index ,

» is the symbal far the multiplication operator, and

in which any non-integer product of x5 and | is rounded down ta the
nearest integer prior to subtracting it fram xa.

"Homolog" is a generic term used in the art to indicate a polynucleotide or
polypeptide sequance possessing a high degree of sequence relatedness
to a reference sequence.  Such relatedness may be quantified by
determining the degree of identity and/or similarity between the two
sequences as hereinbefore defined. Falling within this generic term are
the terms “orthaleg”, and "paralog”. "Qrtholog" refers to a polynucleotide
aor polypeptide that is the functional equivalent of the polynucleotide or

JP 2004-500833 A 2004.1.15



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

(50)

WO NE/79492 FCTEPO1/04266

]

e~

<0
1

palypeptide in another species. “Paralog” refers to a polynucleciideor
polypeptide that within the same species which is functienally similar

"Fusion pretein’ refers to a prolein encoded by two, unrelated, fused
genes or fragments thereof, Examples have baen disclosed in US
5541087, G§726044, In the case of Fe-NLIBPI, employing an
immuneglobulin Fc regicn as a part of a fusicn pretein is advantageous
for performming the functional expression af Fe-NLIBP3 or fragments of
NLIBP2, to improve pharmacokinetic properies of such a fusion protein
when used for therapy and to generate a dimeric NLIBP3. The Fe-
NLIBP3 DNA comstruct comprises in 5 {o 3' direction, & secretion
cassefte, L.e. a signal seguence that triggers export from a mammalan
cell, DNA encading an immunaglobulin Fe ragion fragment, as a fusion
partner, and a DNA enceding NLIBP3 or fragments thereof. In some uses
it would be desirable to be able to aiter the intrinsic functionai praperties
feomplement binding, Fe-Receptor binding) by mutating the functional Fe
sides while leaving the rest of the fusion protein untouched or deiete the
Fc part completely after expression.

All publications and references, including but not limited to patents and
patent applicatians. cited in this specification are herein incorporated by
reference in their entiraty as if each individual publication or reference
were specifically and individually indicated o be incorporated by
reference herein as being fully set forth. Any patent application to which
this application claims pricrity is also incorporated by reference herein in
its entirety in the manner described above for publications and
references.

JP 2004-500833 A 2004.1.15



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

(51)

W0 01/79491 PCTEPO1/04296

Claims
1. A polypeptide selected from the group consisting of:

(a) a polypeptide encoded by a polynuciectide comprising the sequence of SEQ
1D NQ:1;

(b) a polypeptide comprising a pelypeptide sequence having at lzast 85% identity
o the polypeptide sequence of SEQ 0 NO-2;

¢} a polypeptide having at lsast D% identity to the polypeptide sequence of
SEQ ID NO:2;

d) the polypeptide sequence of SEQ 10 NO:2 and

(&) fragments and variants of such polypeptides in {a) 1o {d}

2. The polypepfide of claim 1 comprising the polypeptide sequence of SEQ ID
NO:Z

3. The polypeptide of claim 1 which is the polypeptide sequence of SEQ 1D
NO:2,

4. A polynucleotide selected from the group consisting of:

(@) a palynucleatide comprising a pofynuclectide sequence having at least 95%
identity to the palynucieotide sequence af SEQ 1D NC:1;

(b) a pelynuclectide having at least 35% identity to the poiynucleotide of SEQ ID
NO:,
(=} a polynucleotide comprising a palynucledtide sequarnce encoding a polypeptide
sequence having at least 95% identity to the polypeptide sequence of SEQ D
NOQ:2;

(@} & polynucieotide having a polynuclectide sequence encoding a polypeptide
sequence having at least 95% identity to the polypeptide sequence of SEQ ID
NOZ,

JP 2004-500833 A 2004.1.15
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(e} a pelynuclestide with a nucleotide sequence of at least 100 nucleolides
obtained by screening a fibrary under stringent hybridization conditions with a
labeled probe having the sequence of SEQ |D MO: 1 or a fragment thereof having
at feast 15 nucleotides;

(f} a polynuclectide which is the RMA equivalent of a palynuclzotide of (a) to {(e);

{g} a polynuclectide sequence complementary to said polynucleotide of any ane of
(@) to {f), and

(h} polynucleatides that are variants or fragments of the polynucleotides of any
one of (a) ta (g) er that are complemantary to above mentioned polynuclectides,
aver the entire length thereof.

5. A poiynuclectide of claim 4 selectat from the group consisting of:
(a) a polynucleotide comprising the polynusleatide of SEQ ID NO:1;
{b} the polynucieotide of SEQ (D NO:T,

[c) a polynuclestide cornpnsing a polynucleotide sequence encoding the
polypeptide of SEC I NO:2; and

{d) a polynucleotide encoding the polypeptide of SEQ 1D NO:2.

&, An expression system comprising & polynuclectide capable of producing a
polypeptide of any one of claim 1-3 when said expression vector 3 present i a
compatible host cell.

7. A recombinant hest cell comprising the expression vector of claim § or a
membrane thereof expressing the polypsptide of any ane of claim 1-3.

8. A process for producing a pelypeptide of any one of claim 1-3 comprising the
slep of culluring a host cell as defined in claim 7 under conditions sufficient for

JP 2004-500833 A 2004.1.15
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the praduction of said polypeptide and racevering the polypeptide from the culture
madium.

S A fusion protein consisting of the Immunoglobulin Fe-region and a polypeptide
any ong one of claims 1-3.

10. An antbody mmunaspecific for the pofypeptide of any one of claims 1 to 3.

11, A method for screening to identify compounds that stimulate or inbibit the
function or lavel of the polypeptide of any one of claim 1-2 comprising a methad
selected fram the group consisting of:

{a) measuring or, detecting, quantitatively or gualitatively, the binding of a
candidate compound to the polypeptide (or to the cells or membranes expressing
the polypeptide) or a fusion protein thereef by means of a label directly ar
indirectly associated with the candidate compound;

{b) measuring the competition of binding of a candidate compound to the
polypeptide {or to the cells or membranes expressing the polypeptide] or a fusion
protein thereof in the presence of a labeled competitior;

c) testing whether the candidate compound results tn a signal generated by
activation or inhibition of the polypeptide. using detection systems appropriate to
the cells or cell membranes expressing the palypeptide:

{d) mixing a candidate compound with & solution cantaining a polypeptide of any
one of claims 1-3, to form a mixture. measuring activity of the polypeptide in the
mixture, and comparing the activily of the mixture to a controb mixture wihich
contains no candidate compound; or

{e) detecting the effect of a candidate compound on the production of mRNA
encoding said polypeptide or said polypeptide in cells, using for instance, an
ELISA assay, and

ff) progucing said compatind according to biotechnolegical or chemical standard
techniques.

JP 2004-500833 A 2004.1.15
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