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WO /73014 PCT/FEPII03204

HUMAN SURVIVIN INTERACTING PROTEIN 1 (8IP-1}

Field of the Invention

This invention relates to newly identiied polypeptides and
polynuciaotides encoding such polypeptides sometimes  hereinafter
rofarred 0 as Survivin |nteracting Protein 1 or ,SIP-1", | 10 their use in
diagnosis and in identifying compounds that may be agonists,
antagonists that are potentially useful in therapy, and to production of
such polypeptides and polynucleotides.

Background of the lnvention

The drug discovery process is currently undergoing a fundamental
ravolution as it embraces "functional genomics”, thal is, high throughput
genome- or gene-based biclogy. This approach as a means to identify
ganes and gene products as therapeutic targels is rapidly superseding
earlier approaches based on "positional doning”. A phenofyps, that is &
hiclogical function or genetic disease, would be dentifled and this wouid
then be tracked back to the responsible gene, based on its genatic map
nosition.

Functional genomics relies heavily on high-throughput DNA sequencing
technologies and the various tocls of bioinformatics to identify gene
sequences of potential intarest from the many molecular biology databases
now available. There is a continuing need to identify and characterise
further ganes ani their related polypeplides/proteins, as targets for drug
discovery. Recent advancss in this area are mainly driven by applying
advanced screening systems with focus to the function of newly identified
proteins. Interesting application for this type of screens are whithin the field
of fumor apoptosis,

Apoptosis of tumor cells can be blocked e.g. by mutations n crucial
genas like those frequanthy found in the well known pB3 tumor suppressct
protein, Another mechanism that biocks apoptosis is caused by the
protein family of Linhibitors of apopiosis“ (1APs), reviewed by Deveraux

JP 2004-500111 A 2004.1.8
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and Reed (Censs & Development 1893). One member of this family (s
encaded by the Survivin gene.

The strongest evidence for an IAP involvement in cancer is saon for
Survivin {see review of Altier! and Marchisio, Laboratory investigation
1999). Although not observed I adult differentiated tissua, Survivin
becomes prominently expressed in transformead cell lines and in all of the
mast common human cancers of fung, colon, pancreas, prostate and
kreast, in vivo. Survivin is alsa found in approximately 50% of high-grade
non-Hodgkin's lymphomas {ceniroblastic, immunoblastic), but not in fow-
grade lymphomas (lymphocytic). Survivin inhibits caspase activily and
apoptosis induced by Fas (CDS%), Bax, Caspases, and ant-cancer
drugs.

In addition, Survivin s upregutated 40-fold at G2/M phase of the cell cycle
and binds to mitetic spindles {micro-tubules), although its role at the
spindle is st unclear. There might be a connacted contrel of apoptosis
and milotic spindle checkpoint by Survivin, Disruption of Survivin-
microtubule  inferactions resuits in loss of Sunvivins anti-apoptosis
function and increased caspase-3 astivity. Survivin may counteract a
default induction of apoptosis in G2/M phase. The overexprassion of
Survivin in cancer may overcome this apoptotic checkpeint and favour
aberrant progressicn of transformed cells through mitosls (Fengzhi et al.,
Nature 1998} [n this repect it is important to note that it was recently
shown that Survivin nitistes pracaspase 3/p21 complex formation as a
result of Interaction with Cakd to resist Fas-mediated cell death (Suzuki et
al, Oncogene 2000). SIP-1 may therefore be implicated in the known
furnor-celi-escape from the immune system. The other biochemical
meghanisms, besldes its inhibitory binding ic Caspases, by which
Survivin might mediate its anti-apoptotic activity are currently unclear,

Therefore in this invention we have screened for potential ligands that
interact with Sunvivin.

Susmimary of the Invention

The present invention reiates to Survivin Inferacting Protein 1 ("GENE
MAME), in particular *GENE NAME polypeptides and "GENE NAME

JP 2004-500111 A 2004.1.8
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polynuclectides, recombinant materiels and methods for their praduction.
Suck polypeplides and polynucieatides are of interest in relation to methads
of treatment of cerain diseases, hecause they are natural ligands for
Survivin. As peinted out this molecule has a prominent role in anti-apoptotic
activity.

Survivin becomes prominently expressed in most common human
cancers of lung, liver, colon, stomach, skin, pancreas, prostate, ovary and
breast, in vive. Survivin iz also faund in approximaiely 50% of high-grade
non-Hodgkin's lymphomas thus the interaction with the newly described
molecule of this invention SIP-1 offars an attractive option to interfare with
this diseases therefore they are hersinafter referred to as "diseases of the
invention”. In a further aspect, the invention relates to methods for
identifying agonists and antagonists {2.g., inhibitors) using the materials
provided by the invention, and treafing conditions associated with *GENE
NAME activity with the identified compeunds. In a still further aspect, the
invention relates to diagnostic assays for detecting diseases associated
with inapomprizie "GENE NAME activity or levels.

Dascription of the Invention

In & first aspect, the present invention relates to *GENE NAME
polypeptides. Such polypeptides include:

{a) a polypeptide encoded by a polynucleotide comprising the sequence
of SEQ (D NO:t;

k) an polypeptide camprising a polypeptide sequence having at least
05%, 06%, 97%, 98%, or 99% identity to the polypeplide sequence of
SEQ 1D NG:2:

fc} a polypeptide comprising the polypeptide sequence of SEQ D NO:2;

(d) a polypeptide having at least 85%, 96%, 97%, 98%, or 99% identity
to the polypeplide sequence of SEQ 1D NO:2;

{e} the polypeptide sequence of SEQ 1P NO:2; and

{fy a polypeptide having or compiising a polypeptide sequence that has
an \dentity Index of 0,95, 0.96, (.87, 0.98, or 0.98 compared fo the
polypeptide sequence of SEQ 1D NO:2;

JP 2004-500111 A 2004.1.8
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(g) fragmenis and variants of such polypeptides in (a} to {f).

Polypeptides of the present invention are believed o represent ligands for
Survivin and thug may counteract a default induction of apoptosis.
Furthermaors Survivin and its lgand SIP-1 may conirol apoptotic
chackpoint and BIP-1 may be a mediator of Survivin's anti-apoptotic
achivity.

SiP-1 polypeptides may be invalved in the estabiishment of a survival
signal of tumor cells which may resuit in resistance of these cells against
apoplotic signals, e.g. chemotherapeutic agents or physiciogical death
sighals as such of immune cells.

The biclogical properties of the *GENE  ¥aME are hereinafter referred to
as "hiclogical activity of *GENME waMe" or "GENE NrME aclivity'.
Prefarably, a polypeptide of the present inverfion exhibits at least oha
biological activity of *GENE NAME.

Polypeptides of the present invention zleo includes varants of the
aforementioned polypeptides, inchiding all allelic forma and splice variants.
Such polypeptides vary from the referance polypeptide Dy insertions,
delstions, and substitutions that may be conservalive or non-conservative,
or any combination thersof. Particularly preferred varianis are those in
which several, for instance frorm 56 ta 30, fram 30 to 28, from 20 to 10, from
10 ta 5, from S to 3, from 3 1o 2, from 2 to 1 or 1 amino acids are insarted,
substituted, or delsted, in any combination.

Preferred fragmends of polypeptides of the present invention include a
nolypaptide comprising an amine acid sequenca having af least 30, 60 or
100 contiguous amine acids from the amino acid sequence of SEQ ID
NO: 2, or a polypeptide comprising an amino acid secuence having at
least 30, 50 or 100 sontiguous amino acids truncated or deleted fram the
aming acid sequance of SEQ ID NO: 2. Preferred fragments ame
biclegically active fragments that mediate the hiological activity of *GENE
NAME, including those with 2 similar activity or an improvad activity, o with
a decreased undesirable activity. Also preferred are those fragments that
are antigenic or immunegenic in an animal, espectally in a iurnan.

Fragments of the polypeptides of the invention may be employed for
producing the corresponding full-length polypeptide by peptide synthesis;

JP 2004-500111 A 2004.1.8
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therefore, these variants may be employed as intermediates for
producing the full-length polypeptides of the nvention. Ths polypeptides
of the present invention may be in the form of the “mature” protein or may
be a part of a larger protein such as a precursor or a fusion protein. itis
often advantageous to include an additional amino acid sequence that
contains secratory or leader sequences, pro-sequences, sequences that
aid in purification, for instance multiple histidine residues, or an additional
saquence for stability during recombinant produstion.

Polypeptides of the present invention can be prepared in any suitable
manner, for instance by isolation form naturally occurring sources, from
genetically engineered host celis comprising expression systems {vide
Infra) or by chemical synthesis, using for instance automated peptide
synthesizers, or a combination of such methods. Means for preparing such
polypentides are well understood in the art.

In a further aspect, the present invention relafes to *GENE NAME
polynuclaatides. Such palynuclectides incude:

{a) a polynlclectide comprising a polynucleotide sequence having at
least 95%, 96%, 97%, 98%, or 99% identity fo the polynuclectide
sequence of SEQ 1D NO:,

{0} a polynuclectide comprising the palynudleotide of SEQ D NO1;

(c) a polynuclectide having at least 95%, 58%, 97%, 98%, or 99% identity
to the polynuclectide of SEQ 1D NO:1,

(d) the polynuclectide of SEQ ID NO:1;

(e) a palynucleatide comprising a polyruclectide sequence encoding a
polypeptide sequence having at least 95%, 96%, 97%, 98%, or 99%
identity to the polypeptide sequence of SEQ 1D NO:2Z;

{fi a palynucleotide comprising a polynucieotide saguence encading the
pelypeptide of SEG 1D NO:2;

gy & polynudeciide having a polynudlectide segquence enceding =
polypeptide sequence having at ieast 95%, 96%, 97%. 98%, or 99%
identity to the polypeptide sequence of SEQ 1D NOZ,
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{h} a polynucleotide encoding the polypeptide of SEQ D NO:2;

(i} a polynuclectide having or camprising a polynucleotide sequence that
has an [dentity Index of .95, 0.96, 0.97, 0.98, or 0.99 compared to the
polynuclectide sequence of SEQ 1D NO:1;

(i} a polynucleotide having or comprising a polynuclectide sequance
sncoding a polypepltide senuence that has an |dentity Index of 0.95, .96,
0.97, 0.98, or 0.99 compared to the polypeptide sequence of SEQ 1D
NO:2Z; and

palynucleotides that are fragments and variants of the above mentioned
palynucleotides or that are complementary 1o above mentioned
polynucleotides, aver the entire length thereof.

Prafarred fragments of polynucleotides of the present invention include a
polyhuclectide comprising an nuciectide sequence having at least 15, 30,
50 or 100 contiguous nuclentides from the sequence of SEQ ID NO; 1, or
a polynuclectide comprising an sequance having at least 30, 50 or 100
contiguous nuclectides truncated or deleted from the sequence of SEQ
ID NO: 1.

Preferred varlants of polynudectides of the present invention  include
splice varants, allelic variants, and polymorphisms, including
polynuclestides having one or more single nucleotide polymorphisms
{SNPs).

Polynucleatides of the present invention also include polynucieotides
encoding polypeptide variants that comprise the amino acid sequence of
SEQ ID MO:2 and in which several, for instance from 50 to 30, from 30 to
20, from 20 to 10, from 1010 5, from G to 3, from 310 2 frem 2to 1 or 1
aming acid residuss are substituted, deleted or added, in any combination.

In a further aspect, the present invention pravides polynucleotides that
are RMA transcripts of the DNA senuences af ihe present invention.
Accordingly, there is provided an RMA polynuclectide that:

{a} comprises an RMA franscript of the DNA sequence encading
the polypeptide of SEQ 1D NO:Z;
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(b} is the RNA franscript of the DNA sequence encoding the
polypeplide of SEQ 12 NO:2;

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

{d) is the RNA transcript of the DNA sequence of SEQ 1D NO:1;
and RMA polynuciectides that ars complementary thareto.

The polynucleotide sequence of 3EQ IZ NO:1 is a cDNA sequence that
encodes the polypeptide of SEQ 1D NO:2. The polynucleotide sequence
encoding the polypeplide of SEQ ID NO:Z may be identical to the
polypeptide encoding sequence of SEQ ID NO:1 or it may be a
sequence other than SEQ ID NOu1, which, as a result of the redundancy
{degsneracy} of the genetic code, also srcodes the palypeptide of SEQ
ID N2, The polypeptide of the SEQ (D NO:2 s related to other proteins
of the family of guanine exchangs factors (GEFs), having homology and/or
structural similarily with Homo sapiens Duo mRMNA, which encedes a
spectrin-itke domain, coiled <oll, guanosine exchange factor domain and
pleckstrin homalogy domain [Colomer, V., Engelender, S., Shap, AH.,
Duan, K.. Gooper, J.K., Lanahan, A, Lyford, G., Worley, P. and Ross, C.A
Huntingtin-associated profein 1 binds to a Trio-ike polypeptide, with a ract
guanine nucleotide exchange factor domain. Hum. Mol. Genet. & (9), 1519-
1525 (1997)] and to Homa sapiens Trio mRNA which displays similarities ©
protein kinase, rac guanine axchangs factor, e guanine exchange factor
and spectrin-ike repeats [Debant, A., Serra-Pages, C., Seipel, K., O'Brien,
3., Tang, M., Park, S.H. and Streuli, M.: The multidomain protein Tric binds
the LAR fransmembrane tyrosine phosphatase, contains a protein kinase
domain, and has separate rac-specific and rho-specific guanine nucleotide
exchange factor domains. Proc. Nafl. Acad. Sci. U.S.A. 83 (1), 5466-3471,
(1996)].

Preferred polypepiides and pelynuclectides of the present invention are
axpected to have, hler alia, similar biological functions/properties 1o their
hemolegous polypeptides and polynuciectides.  Furthermore, preferred
polypentides and polynuclectides of the present invention have at least one
*GENE WAME activity.
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Polynuglestides of the prasent invention may he ohtained using standard
tloning and screening techniques fram a cDNA library derived from mRNA
of human Hela cells {ATCC: CCL-2) and in a cDNA [forary derived from
human feta! brain tissue (see for instance, Sambrock ef al, Molscular
Cloning: A Laboralory Manual, 2nd Ed., Cold Spring Harbor Laboratory
Fress, Cold Spring Harbor, N.Y. (1888}, Paolynudleatidas of the invention
can aisa be obtained from natural sources such as genomic DNA libraries
ur can be synthesized using well known and commercially available
technlgues.

When pelynucleotides of the present invention are used for the
recombinant production of polypeptides of the presemt invention, the
polynucieatide may include the coding sequence for the mature
poiypeptide, by itself, or the coding sequence for the mature polypeptide in
reading frame with ofher coding sequences, such as those encoding a
leader or sacrelory sequence, a pre-, or pro- of prepro- protein saguence,
or other fusion peptide portions. For example, a marker sequance that
facitates purfication of the fused polypeptlide can be encaded. n carlain
preferred embodiments of this aspect of the invention, the marker sequence
is a hexa-Wstidineg pentids, as provided in the pQE vector (Qiagen, Inc.)
and described in Gentz ef af., Proc Natl Acad S¢i USA (1989) 86:821-824,
or is an HA tag. The polynucleotide may also contain nen-coding &' and 3’
sequences, such as transcribed, non-translated sequences, splicing and
polyadenylation signals, ribosome hinding sites and sequences that
slabilize mRNA.

Polynuclectides that are identical, or have sufficent identily to a
polynucleotide sequence of SEQ 1D NO:1, may be used as hybridizatian
probes for cDNA and genomic DNA or as primers for a nuclsic acid
amplification reaction {for instance, PCRY). Such probes and primers may
be used to isolate full-length cDMAs and genomic clones encoding
polypeptides of the present invention and to isclate cDNA and genomic
clones of other genes (including genes encoding paralogs from human
sources and arthologs and paralogs from species other than human) that
have a high sequence similarity to SEQ 10 NO:1, typically at least 95%
identity. Preferred probes and primers will generally comprise at least 15
nucieotides, preferably, at least 30 nucleofides and may have at least 50, if
not at least 100 nuclectides. Particularly preferred probes will have
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between 30 and 50 nucleotides. Particularly preferred primers will have
between 20 and 25 nuclectides.

A polynucteatide encoding a polypeptide of the present invendion, inchuding
homelogs from species other than human, may be obiained by a process
comprising the steps of sereening a fibrary under stringent hybridization
canditions with a labeled probe having the sequence of SEQ (D MO: 1 ora
fragment thereof, preferably of at i2ast 15 nucleotides; and rsolating fufl-
length cDNA and gernomic clones containing said polynucleotide sequence.
Such hybridization techniques are well known to the skiled arisan.
Praferred stringent hybridization conditions include overnight incubation at
420C in a solufion comprising: 50% formamide, 5xS8C (150mhd NaCl,
158mb trisodium gitrate), 50 mM sodium phosphate {(pH 7.6), 5x Denhardt's
solution, 10 % dextran suifate, and 20 microgram/ml denatured, sheared
satman sperm DNA,; followed by washing the fiters in 0.1x SSC at about
B50C.  Thug the present invention alsc includes polynuciectides,
preferably with a nuclectide sequence of at least 100, obtained by
screening a library under stringant hybridization condilions with a labeled
probe having the sequence of SEGQ 1D NO:t or a fagment thereof,
preferably of at lsast 15 nucleotides.

The skilled artisan wili appreciate that, in many cases, an isciated
cDNA sequence will be incomplete, in that the region coding for the
polypeptide does not extand all the way through fo the 5" terminus. This
is a consequence of reverse transcriptase, an enzyme with inherently low
"processivity” (@ measure of the ghility of the enzyme to remain attached
to the template during the polymerisation reaction), failing to complets a
DMA copy of the mRNA termplate during first sirand cDNA synthesis.

There are several methods available and well known to those skilled in
the art 1o obtain fulldength ¢DNAS, or extend short cDNAs, for example
those basad on the method of Rapid Amplification of cDNA ends (RACE)
(see, for example, Frohman et al., Proc Nat Acad Sci USA 85, §988-
002, 1988). Recent madifications of the technique, exemplified by the
Marathon (trade mark) technology (Clontech Laboratories Inc.} for
example, have significantly simplified the search far longer cDNAs. 1n the
Marathon (trade mark) technolegy, cDMAs have been prepared from
mRNA extracted from a chosen tissue and an 'adaptor’ sequence ligated
onto each end. Nucleic acid amplification (PCR} is then carrfed out to
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amplify the "missing" 5 snd of the cDNA using a combination of gene
spacific and adaptor specific cligonuclestide primers. The PCR reaction
is then repeated using 'nested’ primers, that is, primers designed to
anneal within the ampfhfied product {typically an adapter specific primer
that anneals further 3' in the adaptor sequence and a gene specific
primer that anneals further 5 in the known gene sequence). The
praducts of this reaction can then be analyzed by DNA sequencing and a
fulldength cDNA constructed either by joining the product directly to the
existing cDNA to give a complete sequence, or carrying cul a separate
fulHength PCR using the new sequance informaticn for the design of the
§' primer.

Recombinant polypeptides of the present invention may be prepared by
processes well known in the art from genetically engineerad host ceils
somprising exprassion systems.  Accordingly, in a further aspect, the
present invention relates to  expression  systems comprising @
palynuclectide or poiynuclectides of the present invention, o host cells
which are genetically engineerad with such expression systems and to the
preduction of polypeptides of the invention by recombinant techniques.
Cell-free translation systems can also be employed to produce such
proteins using RNAs derived from the DMA constructs of the prasant
invention.

For recombinant production, host celis can he genetically engineered to
incorparate expression systems or portions thereof far polynuclactides of
the present invention. Polynudleotides may be introduced into host calls by
methads described in many standard laboratory manuals, such as Davis et
al., Basic Methods in Malecutar Biology (1986} and Sambrook ef al.(ibid).
Preferred methods of introducing polynucleotides into host cells include, for
instance, calcium phosphate  transfection, DEAE-dextran  mediated
transfection, transvection, micro-injection,  cationic  Epid-meadiated
transfection, electraparation, iransduction, scrape loading, bafistic
intreduction or infection.

Representative examples of appropriate hosts include bacterial cefis, such
as Streplococc, Staphylocosel, F. coli, Streptomyces and Bacillus subtiis
cells, fongal rels, such as yeast cells and Aspergitus calls, insect cells
such as Drosophila §2 and Spodoptera 819 cells; animal cells such as
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CHO, COS, Hela, €127, 313, BHK, HEK 293 and Bowes melanoma cells;
and plant cells.

A great variety of expression systems can be used, for instance,
chromaosomal, episomal and virus-derived systems, e.g., vectors derived
fromn bacterial plasmids, from bacteriophage, from transposons, from yeast
cpisomes, from insertion elements, from yeast chromosomal slements,
fram viruses such as bacuiovirises, papova viruses, such as SV40,
vaccinia viruses, adenoviruses, fowl pox viruses, pseuderables vinises and
refroviruses, and vectors derived from combinations thereof, such as those
derived from plasmid and bacteriophage genstic elements, such as
cosmids and phagemids. The expression systems may contain control
regions that regulate as well as engender expression. Geperally, any
systern or vector lhat is able 0 maintain, propagaie or sxpress a
polynuclactide to produce a polypeptide in a host may be used. The
appropriate polynuclectide sequence may be inserfed into an expression
systern by any of a variety of weli-known and routine techniques, such as,
for example, thoss set forth in Sambrook et a/., {ibid). Appropriate secretion
signals may be incorparated info the dasired polypeptide to allow secreticn
of the transiated protein into the lumen of the endoplasmic reticulum, the
penglasmic space or the exracelluwlar environment, These signals may be
endogenous to the polypeptide or they may be heterologous signals,

If a polypeptide of the presant invention is to be expressed for use in
scresning assays, i is generally preferred that the polypeptide be
produced at the surface of the cell. In this event, the ceils may be
harvested prior 1o use in the screening assay. I the polypeplide is
secreted into the medium, the medium can be recoverad in order io
recover and purify the polypeptide. If produced intraceliularty, the celis
must first be lysed before the polypeptides is recoverad.

Polypeptides of the present invention can be recovered and purified
from recombinant cell culitres by wellknown metheds including ammonium
sulfats ar ethanal precipitation, acid extraction, anion or cafion exchange
chromatography,  phosphocellulose  chromatography,  hydrophobic
Interaction chromatography, affinity chromatography, hydroxylapatite
chromatography and lectin chromatography.  Most preferably, high
performance liquid chromatography s employed for purification.  Well
known techniques for refolding proteins may be employed to regenerate
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active conformation when the polypaptide is denatured during infraceflular
synthesis, isolatlon andfar purification,

Palynuclaotides of the present invention may be used as diagnostic
reagants, through defecting mutations in the associated gene. Detection of
a mutated form of the gene characterized by the polynudiectide of SEQ 1D
NO:1 in the cDNA or genamic sequence and which is associated with a
dysfunction will pravide a diagnostic tool that can add to, or define, a
diagnesis of a disease, or susceptibility to a disease, which resulis from
under-exprassion, over-exprassian or altered spatial or temporal expression
of the gene. Individuals carrying mutations in the gere may be detected at
the DMA level by a variety of techniguas welf knawn in the arl,

MNuzlsic acids for diagnosis may be obtained from a subject’s calis, such as
from blood, urine, saliva, tissue biopsy or aulopsy meterfal. The genomic
DNA may be used directly for detection or it may be amplified enzymatically
by using PCR, preferably RT-PCR, or other ampiification techniques pror to
analysis. RNA or cDNA may alse be used i similar fashion. Delefions and
insertions can be detectad by a change in size of the amplified preduct in
camparison to the nomal genotype. Foint mutations can be identified by
hybridizing amplified DNA to labeled *GENE NaME nucleatide sequences.
Perfactly matched sequences can be distinguished from mismatched
duplexes by RNase digestion or by differences in melfing temperatures.
DNA sequence difference may alsc he detecied by alterations in the
clectrophoretic moblity of DNA fragments in gels, with or without
denaturing agents, or by direct DNA sequencing (see, for instance, Myers
ef al, Science (1985} 23(:1242). Sequence changes at specific locations
may alse be revealed by nuclease protection assays, such as RNase and
S1 protection or the chemical cleavage method (see Gotton ef 21, Proc Natl
Acad Soi USA (1985) 85 4397-4401).

An amay of oligonuclectides probes  comprising *GENE - wRME
polynucleotide sequence or fragments thersof can be constucted fo
conduct efficient screening of e.g., genstic mutalions. Such arrays are
preferably high density arays or grids. Array technology methods are well
known and have general applicabilify and can be used to address a varsty
of questions in melacular genefics including gene expression, genetic
linkage, and genatic variability, see, for exampie, M. Chee &t al., Science,
274, B10-613 {1896} and cther references cited therein.
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Detection of abnormally decreased or increased levels of polypaptide or
mRNA expressicn may alse be used for diagnosing or determining
susceptibility of a subject to a disease of the invention. Decreased or
increased expressicn can be measured at the RNA leval using any of the
methods well known in the art for the quantitation of polynuclectides,
such as, for example, nucleic acid amplification, for instance BCR, RT-
PCR, RNase protection, Northern blotfing and other hybridization
methods.  Assay techniques that can be used to determine lsvels of g
protein, such as a palypeplide of the present invention, in 2 sample derived
from a host are well-known to those of skill in the art. Such assay methods
include radio-immuncassays, competitive-binding assays, Western Blot
analysis and ELISA assays.

Thus ih another aspect, the present invention relates to a diagnostic 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 thereof;

(b} a nucteotida sequence complemsntary to that of {a);

(¢ a polypeptide of the present invention, preferably the polypeptide of
SEQ LD NO:2 ar a fragment thereof; or

{d} an antibedy to a polypeptide of the prasent invention, preferably to the
polypeptide of SEQ D NO:2,

It will ‘be appreciated that in any such kit, (a}, (b}, (c) or (d} may comprisa
a substantial compenent.  Such a kit will be of use in diagnosing a
disease or susceptibiity to a diseass, parlicularly diseases of the
invention, amengst others.

The polynuclectide sequances of the present invention are valuabie for
chromosome localisation studies. The sequence is specifically targeted to,
and can hybridize with, a paricular logation on an individual human
chromaosome.  The mapping of relevant sequences to chromosomes
according to the present invention is an important first step n correlating
those sequences with gene associated disease. Once a seguence has
been mapped to a precise chromosormat location, the physical position of
the sequence on the chromosame can he correlated with genetic map data.
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Such data are found in, for example, V. McKusick, Mendslian Inheritance in
Man favailable on-line through Johns Hopkins University Welch Medical
Library). The refationship hetween genes and diseases that have been
mapped o the same chromosomal region are then identified through
linkage analysis {co-inhertance of physically adjacent genes). Precise
human chromesomal localisations for a genomic sequence (gena
fragment etc.) can be determined using Radiation Hybrid (RH) Mapping
(Waiter, M. Spillett, ., Thomas, P., Weissenbach, J., and Goodfsllow, P.,
(1894} A method for constructing radiation hybrid maps of whele
gencmes, Nature Genetics 7, 22-28). A number of RH panels ara
available from Research Genetics (Hunisvilie, AL, USA) eg. the
GeneBridged RH parel (Hum Mol Genet 1996 Man5(3):339-48 A
radiation hybrid map of the human genoma. Gyapay G, Schmitt K,
Fizames C, Jones H, Vega-Czarny N, Splilett D, Muselet D, Prud'Homme
JF, Db ©, Auffray C, Morissette J, Weissenbach J, Goodfellow PN). To
datermine the chromosomai location of a gens using this panel, 93 PCRs
are perfarmed using primers designad from the gene of intarest on RH
DNAs. Each of these DNAs contains random human genomic fragments
maintained in a hamsier backgraund {hurnan / hamster hybrid cell lines).
These PCRs result in 93 scores indicating the prasence or ahsence of
the PCR product of the gene of interest. These scores are compared
with scoves created using PCR products from gemomic sequences of
known location. This camparizon is conducted at
http:/iwww.genome wi.mit. edu/, The gene of the present invention maps to
human chromosome Chr, 2 {D28335-0282257).

The polynucleotide sequences of the present invention are also valuable
tools for tissue exprassion studies. Such studies allow the determination of
expression patems of polynuclectides of the present invention which may
give an ingdication as to the expression patierns of the encoded
polypepfides in tissues, by detecting the mRNAg that encode them. The
techniques used are wall known in the art and include in situ hydridization
techniques to clones arrayed on & gid, such as cDMA microarray
hybridization (Schena et af, Science, 270, 467-470, 1895 and Shalon of &,
Genome Res, 6, 639-645, 1986) and nucleotide amplification techniquas
such as PCR. A preferred method uses the TAQMAN (Trade mark)
technology availahle from Perkin Elmer. Rasults from these studies can
provide an indication of the nermal function of the polypeptide in the
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organism.  In addiion, comparative studies of the normal expression
pattern of MRNAs with that of mRNAs encoded by an alternative form of
the same gene (for example, ane having an afteration in polypepiide coding
patential or a regulatory mutation) can provide valuable insights into the rofe
of the polypeptides of the preseat invention, or that of inappropriate
expression thereof in diseasa. Such Inappropriate exprassion may be of a
temporad, spatial or simply quantitative nature.

A further aspect of the present invention rofates to antibodiss. The
polypeptides of the invention ar their fragments, or celis expressing them,
cai be used as immunogens to produce antfbodies that are immunospecific
for poiypeptides of the present invention. The tenm ‘immunospecific”
means that the antibodies have substantially greater affinity for the
polypeptides of the invention than their affinity for ather related polypeptides
in the prier art.

Antibadies generated against polypeptides of the present invention may he
obtained by administering the polypeptides or epifope-bearing fragments, or
cells to an animal, preferably a non-human animal, using routine protocals.
For preparation of monoclonal antibodies, any techniqua which provides
antibodies produced by confinuous celt fine cultures can be used.
Examples include the hybridoma technique (Kohler, G. and Mistein, C.,
Nature (1975) 256:495-497), the tioma fechrique, the human B-cell
hybridoma technique (Kezbor st af., Immunclogy Today [1883) 4:7.2) and
the EBV-hybridoma fechnique (Cols ef al, Monoclonal Antibodies and
Cancer Thermpy, 77-96. Alan R. Uss, Inc., 1925).

Techniques Tor the production of single chaln aniibodies, such as those
described in U.3. Patent No. 4,946,778, can also be adapted lo produce
singte chain antibodies fo polypeptides of this invention. Also, transgenic
mice, or ather organisms, incluging other mammals, may be used to
express humanized antibodies.

The above-described antibodies may be employed fo isolate or fo igentify
clones expressing the polypepfide or fo purfy the polypeptides by affinity
chromatography. Anfibodies against polypeptides of the present invention
may also be employed io treat diseases of the invention, amongst others.

Polypeptides and polynuciectides of the preseni invention may also be
uzed as vaccines. Accordingly, in a further aspect, the prasant invention
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relates to a method for inducing an immunological respanse in & mammal
thet comprises inoculating the mammal with a polypeptide of the present
invention, adequate to produce antihody andfer T cell immune responge,
including, for example, cytokine-praducing T cells or ¢ytatoxic T cells, 1o
protect said animal from disease, whether that disease is already
estabiished within the individual or net. An immunclegical response in 2
mammal may also be induced by a method comprises delivering a
polypeptids of the present invention via a vector directing expression of
tha polynuclectide and coding for the polypeptide /n vive in order 1o
induce such an immunological respanse to produce antibody to protect
said animal from diseases of the invention. One way of administering the
vector is by acceleraiing it into the desired cells as a coating on partictes
ot otherwise.  Such nucleic acid vector may comprise DNA, RNA, a
maodified nucleic acid, or & DNA/RNA hybrid.  For use a vaccing, a
palypeptide or a nucleic acid vector will be normally provided as a
vaccine formulation {composition). The formulation may further comprise
a suitable camier. Since a polypeptide may be broken down in the
stormach, it is preferably administered parenterally {for instance,
subcutanenus, intra-muscular, intravenous, or Intra-dermal injection).
Fomulations suitable for parenteral administration includs aqueous and
nan-aqueous sterile injection solutions that may contain' anti-oxidants,
buifars, bactericstats and soiutes that render the formulation instonic with
the blood of the reciplent; and aqueous and non-aguecus slerile
suspensions that may inciude suspending agents or thickening agents.
The fermuiations may be prasented in unit-dose ar multi-dose containers,
for example, sealed ampoulss and vials and may be stored i a fraeze-
dried condifion requiring only the addition of the sterile liquid carrier
immediately prior to use. The vaccine formutation may also include
adjuvant systems for enhancing the immunogenicity of the formulation,
such as ojl-in water systems and other systems known 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 invertion have one or more biological functions
that are of relevance In ane or more disease stales, in paricular the
diseases of the invention hereinbefore mentionad. | is therefare useful to
identify compounds that stimutate or inhibit the function or level of the
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polypeptide.  Accordingly, in a furher aspect, the present inven
provides for a method of screening compounds to identify those

stimulate or inhibit the function or lavel of the polypeptide.  Such meth
identify agonists or antagonists that may be employed for therapeutic
prophytactic purposes for such diseases of the invention as hereinber
mentionad. Compounds may be identified from a variety of sources,
example, celis, celi-free preparations, chemical libraries, coflegtions
chemical compounds, and natural product mixtures. Such agonists
antaganists so-idsniified may be natural or modified subsirates, ligar
raceplors, enzymes, sto, as the case may be, of the polypeptide
structural or functional mimetic therecf (see Coligan =i al, Cur
Protocols in bmmunoiogy 1(2):Chapter 5 (1981} or a small molecule, 2
small molecules preferably have a molecular weight befow 2,000 datt
more preferably between 300 and 1,000 dallons, and most prefer:
between 400 and 700 daftons. It s prefered that these stall mclec
are organic molecules.

The scresning mathod may simply measure the binding of a candic
compound 1o the polypeptide, or fo cells or membranes bearing
polypeptide, or a fuston proteln thereof, by means of a labet direct!
indirecly associated with the candidate compound,  Alternativeiy,
screening method may involve measuring or defecting (qualitativel
guantitatively} the competitive binding of 2 candidate compound to
polypeplide against a labeled competitor (e.g. agonist or antagor
Further, these screening methods may test whether the canch
compound results in a signal generated by activation or inhibition of
polypeptide, using detection systems appropriate to the cells bearing
polypeptide.  Inhibitors of activation are generally assayed in

presence of a known agonist and the effect on activation by the ag
by the presence of the candidate compound is observed. Further,
screening methads may simply somarise the steps of mixing a candi
compaund with & salution confaining a polypeptide of the pre
invertion, to form a mixture, measuring a *GENE MAME aclvity in
mixture, and comparing the *GENE NaME activity of the mibdure

contral mixture which contains no candidate compound.

Polypeptides of the present invention may be smployed in conventi
low capacity scresning methods and afso in high-throughput scree
(HTS) formats. Such HTS formats include naol anly the weli-establit
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us® of 98- and, more recently, 384-well micotiter plates but also emer
rnethads such as the nanowell method described by Schullek et al, £
Biochem., 248, 20-28, [1087).

Fusion proteins, such as those made frem Fe portion and *GENE i
polypaptide, as heveinbefare described, can also be used

high-throughput  screening  assays fo idenfify antagonists for

polypeptide of the present invention (see D. Bennett ef al, J

Recogrition, 8:52-58 {1895% and K. Johanson af al., J Biof Ch
270{16).845¢-9471 {1985)).

Screening fechniques

The polyruclectidas, pofypeptides and antibodies to the polypeptide of
prasent invention may also be used to configure screening methods
detecting the effect of added compounds on the production of mRNA ;
polypeplide in calls. For example, an ELISA assay may be construc
for measuring secreted of cell associated levels of polypepiide us

-.monceclonal and polyclonal antibodies by standard methods known in

art. This can be used to discover agents that may inhib¥% or enhance
production of polypeplide (also called antagonist or agonist, respective
from suitably manipulated calis or tissues.

A polypeptide of the present invention may be used to identify membr:
bound o scluble receptors, if any, through standard racepior dind
techniques known in the art. These include, but are not Fmited to, lige
binding and erosslinking assays in which the polypeptide is fabeled wit
radioactive isatope (for instance, 7231, chemically modified (for instan
bictinytated), or fused to a peplide sequence suitable for detection
purification, and incubated with a source of the putative receptor (ce
cell membranes, cell supematants, tissue exirasts, bodily fluids), Ot
methods include biophysical fechniques such as swface plasn
resonance and spectroscopy.  These screening methods may also
used to identify agonists and antagonists of the polypeptide that comp
with the binding of the polypeptide to its receptors, if any. Stand:
methods for conducting such assays are well undarstaod in the art.

Exampies of antagonists of polypeptides of the present ivention inch
antlbodies or, in some cases, oligonuclectides or proteins that are clos
refaled to the ligands, substraies, receptars, enzymes, efn, as the cs
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may be, of the polypeptide, 2.4., a fragment of the ligands, substra
receplors, enzymes, etc.; or 2 smafl motecule fhat bind to the polypepiid
the present invention but do not siicit 2 response, so that the activity of
polypeptide is prevented.

Screaning methods may also involve the use of fransgenic technal
and *GENE NaMg gene. The art of constructing transgenis animal
well established. Far exampls, the *GENE waME gene may be introdu
through microinjection into the male pronucleus of fertilized oacy
refroviral transfer into pre- or post-implantation embryos, or injectior
genetically modified, such as by slsctroporafion, embryonic stem ¢
into host blastocysts. Particularly usefu! transgenic animals are so-ca
“knock-in" animals in which an animal gene is replaced by the hur
equivalent within the genome of that animal. Knock-in transgenic anin
are useful in the drug discovery process, for target validation, where
compourd is specific for the human tfarget. Other ussful transge
animals are so-called "knock-oul" animals in which the expression of
snimal ortholog of & polypeptide of the prasent invertion and encodec
an endogencus DNA sequence in a cefl is partially or comple
annulled.  The gene knock-out may be targeted fo specific cells
tissues, may occur only in ceftain calls or lissues as a consequence
the limitations of the technology, or may accur in all, o substantially
cells in the animat. Transgenic animal technalogy alse offers a wh
animal expression-cloning system in which introduced genes

expressed o give large amounts of polypepfides of the present inventh

Screening kits for use in the above described methods form a furt
aspest of the present invention. Such scresning kits comprige:

{a) a poiypeptide of the present invention;

(b} arecombinant cell expressing a polypeplide of the present invenii;:
{c) a cell membrane expressing & polypeptide of the present inventicn
{d} an antibody to & polypeptide of the present invention;

which pofypeptide is preferably that of 5501 1D NOHZ,

It will he appreciated that in any such kit {a}, (b}, (¢} or {d) may compt
a substantial component.

JP 2004-500111 A 2004.1.8
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Glossary

The fallowing definitions are provided 1o facilitate understanding of ceria
tarms used frequenily herenbefora.

“Antibodies” as used herett includes polyclonal and  monochor
antibodies, chimeric, single chain, and hurnanized antibodies, as well |
Fah fragments, including the products of an

Fab aor other immunoglabulin expression library.

"solated” means aftered "by the hand of man” from its natural state, &
if it acours in nalure, it has been changed or removed from its origir
snvironment, or both. For example, a polynuclaotide or a polypepti
naturally present in a living organism is net “isolated,” but the sar
potynuclectide or polypeptide separated from the coexisting materials
its natural state is "isolated", as the term is employed herein, Moreow
a polynudlectida or polypeptide that is introduced inte an organism

transiormation, geneatic manipulation or by any other recombinant meth
is Misclated” owen if it & sl present in said organism, which organis
may be living ar non-living.

“Polyrclectide” generally refers 1o any polyrivonucteolide {RNA}
polydeaxribonucieotide {DMA), which may be unmodified or modifl
RNA or ONA, "Polynucteotidas” include, without Timitation, single- a
double-stranded DNA, DNA that s a mixture of single- and doub
stranded regions, sing'e- and double-stranded RNA, and RNA that
mixture of single- and double-stranded regions, hybrid molecu
comprising DNA and RNA that may be single-stranded or, more typica
double-stranded or 2 mixture of single- and doubje-siranded regions.
addition, “polynuclectide” refers to triple-strandad regions compris
RNA or ONA or hoth RNA and DNA. The term “polynuclectide” a
includes DNAs or RNAs containing one or more modified bases =
DNAs or RNAS with backbones modified for stabfity ar for other reaso
“Medified” bases includa, for example, trifylated bases and unusual bas
such as inosine. A varisty of modifications may be made to DNA
RNA; thus, “polynuclestide” embraces chemically, enzymatically
metabotically madified forms of polynucleotides as typically found
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nature, as well as the chemical forms of DNA and RNA characteristic of
viruses and cells.  "Polynuclectide” alsa embraces relatively short
palynucleotides, often referred to as aligonucleatides.

‘Polypeptide” refers to any polypeplide comprising two or mors amino
acids joined to each other by peptide bonds or modified peptide bonds,
ie, peptide isosterss. "Polypeptide” refers fo both short chains,
commonly referred to as peptides, oligopepiides or cligomers, and to
longer chains, generally referrad to as proteins.  Polypepiides may
contain amino acids other than the 20 gene-encoded amino acids.
“Polypeptides” include amine acid sequences modified either Ry natural
processes, such as postiranslational processing, or by chemical
madification technigues that are well known in the at.  Such
madifications are well described in basic texts and in mare detajled
monographs, as well as in a wvoluminous research literature.
Madifications may accur anywhere n a polypeptide, including the peptide
backbone, the amine acid side-chains and the amina ar carboxyl termini.
It will be appreciated that the same type of madification may be preseni
to ithe same or varying degrees at several sifes in a given polypeptide.
Also, a given polypeptide may contain many fypes of modifications.
Polypeptides may be branched as a result of ubiquitination, and they may
be wyelic, with or without branching. Cyclic, branched and branched
cyclic polypeptides may result from post-translation natural procasses or
may be made by synthatic methods.  Modifications inciude acetylation,
acylation, ADP-ribosyiation, amidation, bictinylation, covalent attachmaent
of flavin, covalent attachmant of a heme meiety, covalent attachment of a
nucleatide or nuclectide derivative, covalent attachment of a lipid or lipid
derivative, covalent aitachment of phosphotidylinositol, cross-inking,
cyctization, disulfide bond formation, demethytation, formation of covalent
gross-links, Tormation of cysting, formation of pyroglutamate, formylation,
gamma-carboxylation,  glycosylation, GPl anchor  formation,
hydroxylation, iodination,  mathylation, myristoviation,  oxidation,
proteciviic  processing, phosphandation,  prenvlation, racemization,
selenaylation, sulfation, transfer-RNA mediated addition of amino acids to
proteins such as arginylalion, and ubiquitination (ses, for instance,
Proteins - Structure and Molecular Properies, 2nd Ed., T. E. Creighton,
W. H. Freeman and Company, New York, 1693; Wold, F., Posi-
franslational Protein Modfications: Perspectives and Prospects, 1-12, in
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Post-franslational Covalent Modification of Proteine, B. C. Johnsen, Ed.,
Academic Press, Mew York, 1983; Seifter ef al., "Analysis for protein
medifications and nenpeotsin cofacters”, Math Enzymol, 182, 626-G486,
1030, and Rattan et al, “Protein  Synthesis: Post-translational
Modifications and Aging”, Ann NY Acad Sci, 663, 48-62, 1892),

"Fragment” of a polypeptide sequence refers to a polypeptide sequence
that is shorter than the reference sequence but that retains essentially the
same biclogical function or aclivity as the reforence polypeptide.
"Fragment’ of a polynucleotids sequense refers 1o a polynudectide
sequence that is shorter than the reference sequence of SEQ 1D NO:1.

"Vartant® refers fo a polynuclectide or polypeptide that differs from a
reference polynuciectide or polypeptide, but retains the essential
properties thereof. A typical vardant of a polynudedtide differs in
nuclectide sequence from the refarenca polynuclectide. Changes in the
nucleotide sequence af the variant may or may not alter the amino acid
sequence of a polypeptide sncoded by the reference palynuclectide.
Nucleotida changes may result in emino acld substitutlens, additions,
delations, fusions and truncations in the polypeptide sncoded by the
reference sequence, as discussed helow. A fypical variant of a
polypeptide differs in amino acid sequence from the reference
polypentide.  Generally, alterations are (imited so that the sequences of
the referance polypeptide and the variant are clcsely similar overall and,
in many regions, identical. A variant and reference polypeptide may differ
in amino acid sequence hy one or more substitutions, inserions,
deletions fn any combination. A substiuted or inserted amino acid
rasidus may or may not be ane encoded by the genetic code. Typical
canservative substitufions include Gly, Ala; Val, ite, Leu; Asp, Glu; Asn, Gin;
Ser, Thr; Lys, Arg; and Phe and Tyr. A variant of & polynucfectide or
polypeptide may be naturally occurring such as an allele, or it may bs a
variant that is not known ‘o occur naturaily. Non-naturally occurring
variants of polynuclectides and polypeptides may be made by
mutagenesis techniques or by direct synthesis. Also included as variants
are palypeptides having one or more post-translational medifications, for
instarice glycosylation, phospharylation, methylation, ADP ricosylation
and tne like. Embodiments include msthylation of the N-terminal amino
acid, phosphorylations of serines and threonines and modification of C-
terminal glycines.
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"Allele” refers to one of two or more alternative forms of a gene occurring
at a given locus in the genome.

"Polymorphism” refers to a variation in nucleolids sequance (and
encodad polypeptide sequence, i relevant) at a given position in the
gencme within a population.

"Single Nugleotide Polymorphism” (SNP} refers to the occurrence of
nucleotide varfability at a single nucleotide pasition in the gencme, within
a population. An 8NP may occur within a gene or within intergenic
regions of the genome. SNFs can be assaved using Allele Specific
Ampiification {ASA), For the process at least 3 primers are required. A
common phmet is used in reverse complement to the polymorphism
being assayed. This common primer can be batween 50 and 1500 bps
{from the poiymorphic base. The other two {or more) primers are identical
to each other except that the final 3' base wobbles 1o match one of the
two {or more) afleles that meke up the polymerphism. Two (or mare)
PCR reactions are fhen conducted on sample DNA, sach using the
common primer and one of the Allele Specific Primers.

"Splice Varant” as usad herein rafers to cDNA molscules produced from
RNA molecules initially transctibed from the same genomic DNA
sequence but which have undergone alternative RNA  splicing.
Alternative RNA  splicing occurs when a primary RNA  transcript
undergoes spiicing, generally for the removal of infrons, which results in
the production of more than one mMRNA molecule esch of that may
encode different amine acid sequences. The term splice varfant alsa
rafars fo the proteins oncoded by the above cIMA malecules.

"Identity" reflects a relationship between two or more polypeptide
sequences or two or more polynuclsotide sequences, determined by
comparing the sequences. In general, identity refers to an exact
nuclectide to nucieatide or aminn acid to aming acld correspondence of
the two polynucleatide or two polypepiide seguences, respectively, over
the langth of the sequences baing comparad,

"% ldentity" - For sequences whaere there is not an exact
corespondence, a "% identity” may be determinsd. In general, the two
sequences lo be compared are aligned to give a maximum correlation
between the sequences. This may include inserfing "gaps” in either one

JP 2004-500111 A 2004.1.8
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or both sequences, 1o enhance the degree of alignment. A % identity
may be determined ovaer the whole length of each of the sequences heing
comparéd (so-calted global alignment), that s particulady suitable for
sequences of the same or very similar length, ar ovar 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 relationship
between two polypeptide sequences. [n general, "similarity” means a
rompariscn between the amino acids of two polypeptide chains, on a
rasidue by rosidue basis, taking info account not only  exact
correspondences between a between pairs of residues, ans from each of
the sequences being compared (as for identily) but also, where there is
not an exact correspondence, whether, on an evolutionary basis, one
resigue is a likely substitute for the cther. This likelihood has an
associated "score” from which the "% similarity” of the two sequences
can then be determined.

Methads for comparing the identity and similarity of twe or maore
gsequences are well known m the at. Thus for instance, programs
availatle in the YWisconsin Sequence Anaiysis Package, version £.1
(Devereux J el al, Nudleic Acids Res, 12, 387-396, 1984, availabie from
Genelics Computer Group, Madison, Wisconsin, USA), for example the
nrograms BESTFIT and GAP, may be used to determine the % identity
between two polynuctectides and the % identity and the % similarity
between two polypeplide sequences. BESTFIT uses the “local
homology" algorthm of Smith and Waterman (J Mol Biol, 147,186-197,
1981, Advances in Applied Mathematics, 2, 482-488, 1981) and finds the
best single region of similarity between two sequsnces. BESTFIT is
more suited to comparing two polynucieofide or two polypeptide
sequences that are dissimilar in length, the program assuming that the
shorer sequence reprasents & portion of the langar. In comparison, GAP
aligns two sequences, finding a "maximum simifarity”, according to the
zlgorithm of Neddieman and Wunseh (4 Mel Biol, 48, 443-453, 1970).
GAP is mare suited fo comparing sequenses that are approximately the
same langth and an alignment is expected over the entire length.
Preferably, the paramelers "Gap Weight” and "Length Weight" used in
sach program are 50 and 3, for polynuclectide sequences and 12 and 4
for polypeptide sequences, respectively. Preferably. % identities and
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similatities are determined when the two sequences being compai'ed are
optimally afigned.

Other programs Tor determining identity andfor similarity  betwesn
sequances are also known In the art. for instence the BLAST family of
pragrams (Alischul § F et al, J Mol Bigl, 215, 403-410, 1990, Altschul 8 F
et al, Nugleic Acids Res., 25:389-3402, 1897, available from the National
Genter for Biotechnology Information (NCBI), Bethssda, Maryland, USA
aned  accessidle  through  the home pags of the NCBl  at
www.ncbinlmnihgoy) and FASTA (Pearson W R, Methods in
Enzymology, 183, 53-99, 1990; Pearson W R and Lipman D .J, Proc Nat
Acad Sci USA, 85, 2444-2448,1088, available as part of the Wisconsin
Sequence Analysis Package).

Preferaply, the BLOSUMS2 amine acid substitution matrix (Henikoff §
and Henikeff § G, Proc. Nat. Acad Sci. USA, 89, 10815-10819, 1992) 5
used in polypeptide seguence comparisens including where nucleotide
segUences are first branslated info amino acid sequences before
CoMmparison.

Preferably, the program BESTFIT is used to determine the % identity of a
query polynusleotide or a polypeptide sequence with respect lo a
referance polynucleofide or & polypeptide sequence, the query and the
reference sequence being optimally aligned and the paramaters of the
program set at fhe default value, as hereinbefore described.

"identity Index" is a measure of sequence relatedness which may be
uset o campare a candidate sequence {polynucleotide or polypeptide)
and a reference sequence. Thus, for instance, a candidate
polynuclectide sequence having, for example, an ldentity Index of 0.95
compared fo a refarence polynuclectide sequence is identical 1o the
reference sequence except that the candidate polynuclectide sequence
may include on average Up to five differences per each 100 nuclectides
of the reference saquence. Such differences are selecled from the group
consisting of at least one nucleatide deletion, substitution, including
{ransilion and transversion, or inserfion. These differences may oceur at
the 5 or 3' terminal positions of the reference polynucieotide sequence or
anywhere between these terminal positions, interspersed  sither
indwidually among the nuciectides in the reference sequence or in one or
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more contiguous groups within the reference sequence. [n other words,
to obtain a polynucleotide sequence having an [dentily Index of 0.85
compared o a raference palynucieotide sequancs, an average of uptn 5
in every 100 of the nucleotides of the in the reference sequence may be
deleted, substituted or inserted, or any combination therecf, as
hereinbefore described. The same applies mutatis mutandis for other
values of the ldentity Index, for instance 0.96, .87, 0.98 and 0 89,

Similady, for a polypeptide, 3 candidats poiypeptida sequence having, for
example, an ldentity index of 0.95 compared to a reference palypeptide
sequence is identical to the reference sequence except that the
polypeptide sequence may Include an average of up to five differences
per each 100 aming acids of the reference sequence. Such differences
are selectad from the group consisting of at least one amino acid
delstion, substitution, including conservative and nan-conservative
substitution, or insertion. Thase differences may oceur at the amino- or
carhoxy-terminal positions of the reference polypeptide sequence or
anywhere between these tenminzl positions, interspersed either
individually among the amino acids in the reference sequence or in one
or morg contiguous groups within the reference sequence. In ather
words, to obiain a polypeptide ssquence having an Identity index of 0.55
comparad o a reference polypaptide sequance, an average of up to 5 in
every 100 of the aminc acids in the reference sequence may be deleted,
substituted or inserted, or any combination tharsaof, ag hersinhefore
described. The same applies mudatis mutandis for other valuas of the
|deniity [ndex, for instance 0.86, 0.87, 0.98 and 0.99.

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

Ng <Xg -~ (Xa*l)
frt which:
ng is the number of nucleotide or amino act differences,

Xg is the total numbsr of nuclectides or amino acids in SEQ (D NO:1 or
SEQG 1D NG:2, respectively,
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Vis the ldentity Index,

» is the symbal for the multiplication operator, and

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

"Homelag” is a generic term used in the art to indicate a palynuclecotide or
polypeptide sequence possessing a high degree of sequence relatedness
to a referance seguence. Such relatedness may be quanlified by
determining the degree of identity andlor similarity between the two
sequences as herainbefore defined. Faliing within this generic term are
the terms "ortholog”. and "paralog”. "Ortholog” refers to a polyruclectide
or polypeptide that is the functional eguivalent of the polynuciectide or

" polypepiide in another species. "Paralog” refers to g polynucleotideor

polypeptide that within the same species which is functionally similar,

"Fusion protein® refers to a protein encoded by two, unrelated, fused
genes or fragments thereof Examples have been disclosed n US
5541087, 5726044, In the case of Fo-3IP-1 ligand, employing an
immunoglobulin F¢ region as a part of a fusion protein is advantageous for
performing the functional exprassion of Fe-SIP-1 ligand or fragments of
ihe ligand, to improve pharmacckinetic properfies aof such a fusion protein
when used for therapy and to generate a dimeric SIP-1 ligand. The Fe-
SIP-1 ligand DMA canstruct comprises in 5 fo 3" direction, a secration
casgelte, e z signal sequence that tiggers expor from a mammalian
cell, DNA enceding an immunogiobulin Fo region fragment, as a fusion
partner, and a DNA enceding 31P-1 Yigand or fragments thereof. In soms
uses it would be desirahle to be able 1o alter the intrinsic functional
praperties {complememt hinding, Fo-Receptor binding) by mutating the
functional Fe sides white leaving the rest of the fusion protein unlouched
or defete the Fo part completely aftsr expression.

All pubtications and references, including but not limited to patents and
patent applications, cited in this specification are herein incorporated by
reference in their entirety as if each individual publication or reference
were specifically and [ndividually indicated to be incorporated by
reference herein as being fully set forth. Any patent application to which
this application daims priority is alse incorporated by teference herein in
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its entirety in the manner described above for publications and
references.

Discription of figures

Figure 1 .

tnteraction of Survivin with 8IP-1 in 8. cerevisiae EGY48/pSH18-32:

S. cerevisias EGYA8/18-32 (Clontech) was fransformed using plasmids
encoding LexA- and Gald-activation domain fusion proteins. Single
colonies were isclated and streaked onto Media lacking Histiding,
Tryptophane and Uraeil (-WHU} and onto Medium lacking Histidine,
Tryptephane, Leucine and Lracl containing 40 mgfl X-Gal AWHLU-
XGal). Growth of all strains on -WHU-Medium indicates presence of
plasmids. Blue colour of yeast and growth on Medium lacking Leucine
Indicates interacion of baits and preys since expressicn of reportergenes
depends on a Two-Hybrid selection scheme. Lanes 1 and 2 are used as
unspecific controfs. Lane 3 indicates the specific intsraction of Survivin
and SIP-1 in this Yeast-Two-Hybrig System.

Figure 2 .

SIPF-1 Northern blot: Random primed 32P-radfolabelle:d SIP-1 probe was
used for hybridisation consisting of 590 pase pairs corrasponding to
position 553-1143 of the 5IP-1 cds. The blot was loaded with 2ug Poty
(A} RNA per lane (Biot from Invitrogen: real human tumor panet blot 3#
03803-50),

A 2,8 kb SIP-1 mRNA is detected in mRMA-samples of Kidney normal
tissue, kidney tumar tissue, lung normal tizsue and lung tumer tissue

Figure 3

Multiplex PCR of mRMA derived from human Hela calls using the ,Gene
Specific Relative RT-PCR Kit, (Protacol according ta producar of this kit
system: Ambion ).

Human Hela cells were cell phase arrested using the following treatment
(G1-Phase; L-Mimosine [400ubA]; S-Phase: Thymidine [2mM], G2/M
Phase: Nocodazole [40 ng/mi]). The cell cycle status was controlled by
FACS analysis; conirol cells were treated with 1 DMSC/ ml medium.
S1P-1 mRNA aexpression appears to be upregulated during S-phase and
G2/M phase of the cell cycle

JP 2004-500111 A 2004.1.8
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Figure 4

SIP-1/Survivin  coimmunopracipitation: SIP-1 and Sundivin iieract in
hurman HeLa celis and after expression as in vitro translated proteins.
Analysis of the SIP-1/Sunvivin Intsraction via VE-anthody mediated
tmmunoprecipitation (IP) Assays

Furthar examples

Plasmid canstructs

Claning of pDBLey ~ survivin: The survivin gene was claned from cDNA
of human PC-3 celis by using gene specific PCR prirer pairs with in-built
rastriction sites for Nhel and Stul, amplifying the coding sequence of
aurvivin. The PCR produgt was cioned via TA-cloning into the pCRII
vector {laviirogen). The msert was isclated via Nhel/Stul restriction and
cloned inta the Y2H vector pCBLeu (PROQUEST™ Two-Hybrid System,
GihcoPRL LIFE TECHNGLOGIES) creating pRBleu-Survivin, This
results in genaration of a fusion gene construct for the expression of the
Gal4 DB domain fused to the full length survivin peptid. All vectors were
confirmed by sequencing.

PCR primers for the cioning of the survivin gene were the folfowing:
Nhel-5 survivin primer:  Primer 1

Stul-3 survivin gimar: Primer 2

Salection of Suyvivin interacting proteins

A yeast Two Hybrid screen (Proguaest, Life Technologies) using pOBLeu-
Survivin as the bait censtruct was performed using a human Heta cell
eDNA-Y2H-library and a cONA ltbrary derved from human feta) brain
tissue (selection was performed on ~Trp, -Leu, -His Miniraimedium
containing 25 mM  3-Aminotriazole). SIP-1 clones were isolated from
heth libranies. Interaction was confirmed by R-Galactosidase-filter assay

JP 2004-500111 A 2004.1.8
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and Uragile, Tryptophane and Leucine lacking medium as described in
the manufacturers protocoll.

(ne posiiive clone was Isolated and sequenced. The corresponding
imeracting protein ligand was termed SIP-1 (Suvivin-nteracting-Protein-
1} ligand and the sequences have been disclased In SEQ 1D NO: 1 and
NO- 2

JP 2004-500111 A 2004.1.8
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Claims
1. A polypeptide selscted from the group consisting of.

{a) a polypeptide encoded by a polynuclectide comprising the sequence of SEQ
1D NG,

{b) a palypeptide comprising a poiypeptide seguence having at feast 85% identity
to the polypeptide sequance of SEQ 1D NO2;

c) a polypeptide having at least 95% identity to the polypeptide sequence of
SEQ D NQ:2;

) the polypertide sequence of SEQ [D NO-2 and

[e) fragments and variants of such polypeplides in () to [d).

2 Tha polypepiide of claim 1 comprising the polypeptide sequence of SEQ 1D
NG:2.

3. The polypeptide of claim 1 which is the palypeplide sequense of S_EQ 10
NO:2.

4. A polynucleotide selected from the group consisting of:

{a) a polynuclaotide comprising a polynucleotide sequence having at least 92%
identity to the polynucieotide sequence of SEQ 1D NOT;

fo) a polynucleatide having at least $5% identity to the polynuclectide of SEQ 1D
NO:1,

(c} a polynuclectids comprising & polynucleotide sequence encoding & polypeptide
sequence having at least 85% identity to the palypeptide sequence of SEQ ID
NOG:Z;

{d) a polynuclectide having a polynudestide sequence encading a polypeptide
sequence having at least §5% Identity to the polypeptide segquence of SEQ 1D
NO:2Z;

JP 2004-500111 A 2004.1.8
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(€) a polynucieotide with a nucleotide sequence of at least 100 nucleotides
pblained by screening a library under sitringent hybridization condflions with a
{abeled probe having the sequance of SEQ D NO: 1 er a fragment thereof having
at least 15 nucleatides;

(f] a palynucleafide which is the RNA equivalent of a polynuclectide of (a) to (e);

{g) a polynucieotide sequence complemertary to said polynucieotide of any one of
{a) ta {f), and

(1) polynucleotides that are variants or fragments of the poiynuclectides of any
ane of (a) to {g) or that are complemenlary to above mentioned polynuclectides,
over the entire [ength thereof.

5. A polynuclectide of claim 4 selected from the group consisting of.
(2} a polynucleotide comprising the polynuclsotide of SEQ ID NO1,
(b} the polynucleotide of SEQ 1D NOH;

(¢} & polynucleotide comptising a polynucleotide sequence encoding the
polypeptide of SEQ 1D NO:2; and

{d) a polynucleotide encoding the polypeptide of SEQ 10D NGr2.

6. An expression syslem comprising 2 polynuclectide capable of producing a
polypeptide of any one of claim 1-3 when said expression vecior i prasent In a
compatible host cell.

7. A recombinant host ceff comprising the expression vector of claim 6 or a
membrane thereof expressing the polypeptide of any one of claim 1-3.

3. A process for producing a polypeptide of any one of claim 1-3 comprising the
step of culturing a host cell as defined in claim 7 under conditions sufficient for

JP 2004-500111 A 2004.1.8
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the production of said polypeptide and recovering the polypeptide from the culture
madium.

9. Afusion protein consisting of the Immuroglobulin Fe-region and a poiypeptide
any one one of claims 1-3. )

10. An aniibody immunospecific for the polypeptide of any one of claims 1 te 3.

11, A method for screening to identify compounds that stimulate or inbibit the
function or leva! of the polypeptide of any one of claim 1-3 cornprising & method
selected from the group consisting of:

{a) measuring or, detecting, quantitativaly or qualitatively, the binding of &
candidate compound 1o the polypeptide (or to the calls or membranes expressing
the polypeptide} or a fusion proteln thereof by means of a label directly or
indirectly associated with the candidate compound;

(b} measuring the competition of binding of a candidaie compound o the
naolypeptide (or o ths cells or membranes expressing the polypeptide) or a fusion
protein thereof in the presence of a labeled competitior;

(¢} testing whether the candidate compound resuits in a signal generated by
activation or inhibition of the palypeptide, using detection systems appropriate fo
the cells or cell membranes expressing the polypeptide;

(d} mixing a candidate compound with a solution containing a polypeptide of any
one of claims 1-3, to form a mixture, messuring activity of the polypettide (n the
mixiure, and comparing the activity of the mixture to a control mixure which
contains ne candidate compound; or

{e) delecling the effect of a candidate compound on the preduction of MRNA
encoding said pofypeplide or said polypeptide in cells, using for instance, an
ELISA gssay, and

{f) producing said compound according te biotechnological or chemical standard
techniques.

JP 2004-500111 A 2004.1.8
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SEQUENCE LISTING

=230> Merck Fatent GmbH

Merck Fatent GmbE

¢120» Survivin Interacting Protein I

<130=> SIPDIME

«la0x
<141>

<160> 4

<170> PatentIn Ver. 2.1

<210s 1

<21Lx 2283

<212~ DNA

©213> Hewoe sapilens

«220n
«2321» CBS
<222= {233)..1{2320}

<400> 2
tgacgoacgg aggggccggy acgoegatttg cogogagtom ctggazcege aaccgbegoo 60

goegetgesg cegocgoocg gaccogotoe gocoocaged cgnetinete cogoocgogon 120

ctecoretec goocgoaatt cggctacagt boccchghbot tooceaacge cooggagocg 38d

coggoogata goghoagoge cagocagaat taaggaaght cactogagba aa atg gag 2z8

goo
Ma

gaa

Gly

cte
Leu
35

cte

Leu

atg
Val

atg
Het

Met Gl
3

Lea ¢tz aka tea coc atk Cts aag aaa aaa ota gec teo UL toa 285
Ser Val Ile Leu ?ro Ile Lew Leu &las Fhe Leu Ser
5 10 15

gga aag gac aga cgg agt oge cte abkt ttg aca att cca tta tge 334
Gly Iys Bsp Arg Arg Ser Gly Lew Ils Leu Thr Ile Pro Leu Y5
20 25 3

gaa cag aca aat afg gat gay otg agt ote acc tta gac tae ez 382
Glu Gln Thr Asn Met Asp Glu Leu Ser ¥al Thr Leu Asp Tyr Leu
&9 45 50

agec att ooa agt gag aag tgh asg got aga Jga tht asc gtg 144 439
gSer Tie Pro Ser Glu Lys Cys Lys Ala Arg Gly Phe Thr val Ile
5% &C 13

gat ggc aga aaa tga cag tgy zat gtg glg aaa asa gha gho gha 478
Bhsp Gly Arg Lys Ser @im Trp Ben Val ¥al Lys Tnr val val val
70 15 a0

ota gag eat gtk gkt oca got gag gtg tec obb gtt tgb gtg gkta 526
Leu Clp Asn Val Val Pro ala Glu 1 Ser Leun Val Cys Val val
85 50 55

<
Py
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230
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Leu
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gat
Asp
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cag b
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Val
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val

(=194
Val

caa
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mon
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220
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Glu

acg
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Attt
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hsp
Dk
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Ser
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val
265
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Slu

otk
Len

Cat
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1139

ctta
Leu
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Thr

aat
Asn

tta
Leu

cCas
Gln
120

cot
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cag
Gl

gat
Bsp

cke
Leu

aag
ys
e

aac
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gag
Gl
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Rsn

A
Phe

gtg
val

gaa
Glu

aag
Lys

gat
BEpR
178

gag
Gle

gaa
Glu

cat
Arg

gat
hsp

cga
Arg
255

age
Rrg

tog
Trp

cag
Gln
135

tgt
Tys

oo
Ser

gat
Asp

a3g
Arg
160

gaa
alu

aas
Lys

aca
Thy

cqa
Rre

gaa
3lu
240

gag
Glu

aca
Thx

cta
Lew

gac
Bap

223
Glu
320

can
clo

(6

3)
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tkt
Fhe

goo
Lla

Etb
Pke
45

crg

Leu

=13
Leu

gaa
Glu

gttt
val
tEer
225
ckk

Leu

caa
Gln

cag
Gla

gaa
@lu

eee
Ser
3ch

age

Ser

att
Tl

tgg
Trp

aac
Asn
130

agt
aly

gkt
Val

act
Ala

agg
Arg

=154
Lau
210

aat

(=344
Dl

tak

tta
Leu

999
~Y
250

att

Ile

cag
Gln

gea
Rla

374

670

7.8

766

EE2

258

1008

1054

1102

1150

1196
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gea
REla

ctg
Leu
iss

gaa
alu

goo
Ala

gta
Val

cgi
ATY
435

g9
TIp

GEAC

gaa
Qiu

ttg
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Val
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tak
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ate
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atg
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kta

a Leu
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Oye

gat
Alp
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TYX

got
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gge

Sly

too
Sex
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A=p
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Glu
$60

aag
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cag
Gl
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Lys
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233
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act

ctt
Teu
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Rrg
36%
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Leu
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Leuw
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Val

ate
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Ben

ctt
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Rla
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gtg
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HUMAN SURVIVIN INTERACHTNG PROTEIN 1 (sip-1)

Field of the Invantion

This invention relates to  newly identified polypeptides and
polynucleatides encoding such polypeptides sometimes  hereinafter
referred to as Survivin Interacting Protein 1 or SIP-1", , to their use in
diagnosis and in  identifying compounds that may be agonists,
antagonists that are potertially useful in therapy, and to production of
such palypeptides and polynucleotides.

Background of the Invention

The drug discovery process is currently undergeing a fundamental
revolution as it embraces “functional genomics", that is, high throughput
genome- or gene-based biology. This approach as a means to identfy
genes and gene products as therapeutic fargets is rapidly superseding
earlier approaches based on "positianal cloning”. A phenctype, that is a
biological function or genstic disease, wouid be identified and this would
then he trackad hack to the responsibie gene, based on its genetic mag
position.

Functicnal genomics relies heavity on high-throughput DNA ssguencing
technologies and the various tecls of bicinformatics to identify gene
sequences of potential interest from the many molecular biology databases
now available. Thers is a continuing need to identify and characterise
further genes and their refated polypeptides/proteins, as targets for drug
discovery. Recent advances in this arsa are mainiy driven by applying
advanced screening systems with focus to the function of newly identified
proteins. Interesting application for this type of screens are whithin the: field
of tumor apoptosis.

Apoptesis of tumor cells can be blocked e.g. by mutations in crucial
genss like those frequently foung in the well known p53 tumar suppressor
protein. Another mechanism that blocks apoptosis is caused by the
protein family of inhibitors of apoptosis® (IAPS). reviewed by Deveraux
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and Reed {Genes & Development 1888). One member of this family is
encoded by the Survivin gene.

The strongest evidence for an 1AF involvement in cancer is seen for
Survivin {see review of Altferi and Marchisio, Laboratory Investigation
1988). Although nat observed in adult differentiated tissue, Survivin
becomes prominently expressed i transformed cell lines and in all of the
most common human cancers of lung, colan, pancreas, prostate and
breast, in vive. Survivir is alse found in approximately 50% of high-grade
non-Hodgkin's lymphomas (centroblastic, immunoblastic), but net in low-
grade lymphemas {lymphecytic). Survivin inhibits caspase activity and
apoptosis induced by Fas (CDSE), Bax, Caspases, and anti-cancer
drugs.

In addition, Survivin is upregulated 40-fold at G2/M phase of the cell cycle
and binds to mitotic spindles (micro-tubules), akthough its role at the
spindle is still unclear. There might be a connected control of apoptosis
and mitotic spindle checkpaint by Survivin, Disruption of Sunvivin-
microtubule iMeractions results in loss of Survivin'e anti-apoptosis
function and incraased caspase-3 activity. Sunvivih may counteract a
default induction of apoptosis in G2/M phase. The overexpression of
Survivin in cancer may overcome ‘his apoptotic checkpoint and favour
aberrant progression of transformed cells through mitosis (Fengzhi et al,
MNature 1998). In this repect it is important to note that it was recently
shown that Survivin initiates procaspase 3/p21 complex formation as a
result of interaction with Gdk4 to resist Fas-mediated sell death {Suzuk! et
g, Dncogene 2000). SIP-1 may therefore be impficated in the Known
tumor-cell-escape from the immune aystem. The ather biochemical
mechanisms, besides its inhibitory binding to Caspases, by which
Survivin might mediate its anti-apoptotic activity are currently unclear,

Therefare in this invention we have screened for potential ligands that
interact with Survivin.

Summary ef the [nvention

The present invention relates to Survivin Interacting Protein 1 (*GENE
MNAME), in particular *GENE NAME poiypeptides and “GENE NAME
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polynucleotides, recombinant materials and methods for their production.
Such polypeptides and polynuclectides are of Inferest in refation to methods
of treatrment of certain diszases, because they are natural lgands for
Survivin. As pointed out this molecule has a prominent rele in anti-apoptatic
activity.

Survivin becomes prominently expressed In most coramon  human
cancers of lung, liver, colan, stomach, skin, pancreas, prostate, ovary and
breast, in vivo. Survivin is also found in approximately 50% of high-grade
non-Hodgkin's lymphoimas thus the interaction with the newly descrided
molecule of this invention SIP-1 offers an aitractive option to interfere with
this diseases therefore they are hersinafter referred 1o as "dissases of the
invention”. In a further aspect, tha invention relates to methods for
identifying agonists and antagonists (e.g., inhibitors) using the maledals
pravided by the invention, and freating conditions associated with *“GENE
NAME activity with the identified compounds. In a still further aspect, the
invention relates to diagnostic assays for detecting diseases associated
with inappropriate *GENE NAME activity or lavels.

Description of the Invention

In a first aspeci, the present invention relates to *GENE NaMmC
polypeptides. Such polypeptides include:

{(a) a polypeplide encaded by a polynuclectide comprising the sequence
of SEQ ID NO:1;

(b} an polypeptide comprising a polypeptide sequence having at least
95%, 86%, 97%, U8%, or 99% identity to the polypeptide sequence of
SEQ ID NO:Z;

{¢) a polypeptide comprising the polypeptide sequence of SEQ 1D NO:2;

(d) a polypeptide having at least 95%, 96%, 97%, 58%, or 89% identity
to the polypeptide sequence of SEQ 1D NO:Z,

(e} the polypeptide sequence of SEQ D NO:2; and

) a polypeptide having or comprising a polypeptide sequencs that has
an identity Index of 0.95, 0,98, 0.87, 0.98. or 0.98 compared to the
polypeptide sequence of SEQ ID NO:Z,
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(g} fragmenis and variants of such polypeptides in (&) to {f).

Polypeptides of the present invention ars believed to represant ligands for
Survivin and thus may counteract a default induction of apaptosis.
Furthermore Survivin and its ligand SIP-1 may centrel apoptotic
checkpoint and SIP-1 may be a mediator of Survivin's anti-apoptotic
activity.

SiP-1 polypeptides may be Inveived in the establishment of a survival
signal of tumer cells which may result in resistance of these cells against
apoptotic sighals, €g. chematherapeutic agents of physiclogical death
signals as such of immune cells.

The biological properties of the *GENE waME are hereinafter refarmed o
as "biological aciivity of *GENE ERME" or "GENE NAMI activity”.
Preferably, a polypeptide of the present invention exhibits at least one
biological activity of *GENE HREME,

Polypeplides of the present invention also includes variants of the
afarementioned polypeptides, including all allelic forms and splice variants.
Such polypeptides vary from the reference polypeptide by insertions,
deletions, and substitutions that may be conservative or non-conservative,
ar any combination thereof, Particularly preferred varianls are those In
which several, for instance from §0 to 30, from 30 to 20, from 20 to 10, from
1010 5, from 5 to 3, fram 3 to 2, from 2 o 1 or 1 amino acids are inserted,
substituted, or deleted, in any combination.

Preferred fragments of polypepiides of the present invention include a
polypeptide comprising an amino acid sequence having at least 30, 50 or
100 contiguous amine acids from the amino acid sequence of SEQ 1D
NO: 2, or a polypeptide comprising an amine acid sequence having at
least 30, 50 or 100 contiguous amiro acids truncated or deleted from the
amino acid sequence of SEQ ID NO: 2. Preferred fragments are
biclogically active fragments that mediate the biclegical activity of *GENE
NAME, including those with a similar activity or an improved activity, or with
a decreased undesirable activity. Aiso preferred are those fragments that
are antigenic o immunogenic in an animal, sspecially in 8 human.

Fragments of the polypeptides of the invenfion may be employed for
producing the correspanding full-length potypeptide by peptide synthesis;
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therefore, these variants may be employed as intermediates for
producing the full-length polypeptides of the invention. The palypeptides
of the present invention may be in the form of the “mature” protsin or may
he a pari of a larger protein such as a precursor of a fusion protein. Itis
often advaniageous lo Inciuds an additional amino acid sequence that
contsins sacretory of leader sequences, pro-sequences, sequences that
aid in purification, for instance multiple histidine residues, or an additional
sequence for stability duilng recombinant production.

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

In a further aspect, he present invention refates to *GENE  daME
polynuclectides. Such polynuclectides include:

(a) a polynuclectide comprising a polynuclectide sequence having at
least 95%, 95%, 97%, 98%, or 99% identity to the polynuclectide
sequence of SEQ 1D NO:T;

{b) a polynuclectide comprising the polynucleoiide of SEQID NOWY;

(¢} a polynuclectide having at least 95%, 98%, 97%, 98%, or 99% identity
to the polynudlectide of SEQ 1D NO:1,

(d) the polynuclectide of SEQ ID NO:1;

(e} a paiynuclectide comprising a palynuclectide sequence encoding a
polypeptide sequence having at least 95%, 98%, 97%, 9B3%, or 98%
idantity to the palypeptide sequence of SEQ 1D NO:2;

® a polynuclectide comprising = polynusleatide sequence encoding the
polypentide of SEQ 1D NO.Z;

{¢) a polynucleatide having a polynuclectide sequence encoding 2
polypeptide sequence having at least 95%, 96%, §7%, 98%, or 98%
identity to the polypeptide sequence of SEQ 1D NO:2;
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th} a pelynudiectide encoding the pelypeptide of SEQ ID NO:2;

(i) a polyrucleotide having or comprising a polyhuclectide sequence that
has an Idartity Index of 0.95, (.96, 0.67, 0.98, or 0.99 compared to the
polynucleotide sequense of SEQ 1D NO:1;

(i) a polynucleotide having or comprising a polynuclectide sequence
encoding a polypeptide sequence that has an Identity Index of 0.85, 0.96,
0.87, 0.98, or 0.99 compared to the polypeptide sequence of SEQ ID
NO:2; and

polynuclectides that are fragments and variants of the above menticned
polynucleotides ¢or that are complementary to above mentioned
polynucleotides, over the entire length thereof.

Preferred fragments of polynucleotides of the present invention include a
polynucleotide comprising an nucleotide sequence having at least 15, 30,
50 or 100 contiguous nuclactides fram the sequence of SEQ ID NO: 1, or
a polynucleotide comprising an sequence having at least 30, 50 or 100
contigucus nuclectides truneated or deleted from the sequence of SEQ
ID NG: 1.

Preferred variants of polynuclectides of the present invention include
splice wvariants, allelic variants, and pelymorphisms, including
palynucleolides having cne or more single nucleotide palymorphisms
(SNPs).

Polynucleotides of the present invention alse include polynucleotides
encoding polypeptide variants that comprise the amino acid sequence of
SEQ ID NO:2 and in which several, for instance from 50 ta 30, from 30 to
20, from 20 fo 10, from 10 to 5, from & to 3, from 3 to 2, flom 2 to 1 or 1
amine acid residues are substiluted, deleted ar added, in any combination.

In a further aspect, the present invention provides polynucleotides that
ara RNA transcripts of the DNA seguences of the present invention.
Accorgingly, there is provided an RNA polynucleotide that:

(a) comprises an RNA transcript of the DNA sequence encading
the polypeptide of SEQ ID NO'Z;
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{0 is the RNA transcript of the DNA sequence encoding the
polypeptide of SEQ (D NO:2;

(c) comprises an RMNA transcript of the DNA sequence of SEQ ID
NO:1, or

(d) is the RNA transcript of the DNA sequence of SEQ ID NO:1;
and RNA polynucleotides that are complementary thereto.

The polynucleatide sequence of SEQ 1D NO:1 is a ¢DMA sequence that
encodles the polypeptice of SEQ ID NO:2. The polynuckeotide sequence
encoding 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 1D NO:1, which, as a result of the redundancy
{degeneracy) of the genetic code, also sncodss the polypeptide of SEQ
ID ND:2. The polypaptide of the SEQ 1D NG:2 is refated (o other proieins
of the family of guanine exchange factors (GEFs), having hemology andior
structural similarity with Homo sapiens Due mRMNA, which encodes a
specirin-ike domein, coiled coil, guanosine exchange facter domain and
pleckstrin homalogy domain [Colomer, V., Engelender, §., Shamp, AH.,
Duan, ¥., Coopet, J.K., Lanahan, A, Lyford, G., Worley, P.and Ross, CA.
Huntingtin-associated proten 1 binds to a Trio-lke polypeptide, with a ract
guanine nucieotide exchange factor domain. Hum. Mol. Genet. & (9), 1519-
1525 (1997)] and to Homa sapiens Trio mRNA which displays similarities ta
protein kinase, rac guanine axchange factor, rho guanine exchange facter
and spectrin-like repeats [Debant, A., Serra-Pages, C., Seipel, K., O'Brien,
S, Tang, M., Fark, S.H. and Streuii, M.: The muttidomain protein Tric binds
the AR transmembrane tyrosine phosphatase, contains a protein kinase
domain, and has separate rac-specific and rho-specific guanine nucleatide
exchange factor demains. Proc. Nafl, Acad. Sci. U.S A 93 (11}, 5488-5471,
(19886}

Preferred polypeolides and polynuclectides of the present invention ate
expected 1o have, inter afiz, similar biological functions/properties to their
hemologous polypeptides and polynucleotides.  Furlhermare, preferred
polypeptides and polynuclectides of the present invention have at least ona
*GENE NAMT acfivily.
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Polynucleotides of the present invention may be obtained using standard
cloning and screening techniques from a cDNA library derived from mRNA
af hurman Hela cells {ATCC, CCL-2Y and in a cONA library derived from
human fetal brain fissue {see for instance, Sambrook sf al, Molecular
Cloning: A Labaratory Manual, 2nd Ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y. (1988)). Polynuclectides of the invention
can also be oblained from netural sources such as genomic DNA libraries
or can be synthesized using well known and commercially available
techniques.

When polynucleotides of the present inveniion are used for the
recombinant production of polypeptides of the present invention, the
palynuclectide may include the coding sequence for the maiure
polypeptide, by itself, ar the coding sequence for the mature polypeptide in
reading frame with other coding segquences, such as those enceding a
leader or secretory sequence, a pre-, OF Pro- ar prepro- protein SeGUence,
or other fusion peptide portions. Faor example, a marker sequence that
faciitates purification of the fused pelypeptide can be encoded. In certain
preferred embadiments of this aspect of the invention, the marker sequence
is a hexa-higtidine peptide, as provided in the pQE vector {Qiagen, Inc.)
and described in Gentz of &/, Proc Natl Acad Sqi LISA {1988) 86:821-324,
oris an HA tag. The palynuclectide may also contain non-coding & and ¥
sequences, such as franscribed, nen-translated sequences, splicing and
polyadenylation signals, ribosome binding sites and sequences that
stabilize mRNA.

Polynuclectides that are identical, or have sufficient identty to a
poiynuclectide sequence of SEQ 1D NO:1, may be used as hybrid ization
prebes for cDNA and genomic DNA or as primers for a nucleic acld
amplification reaction (for instance, PCR}. Such probes and primers may
be used to izclate fulllength cDMNAs and genomic clones encoding
polypeptides of the present inventicn and to isolate cDNA and genamic
clones of other genes (including genes encoding paralogs from human
sources and orthclogs and paralogs from species other than human) that
have a high sequence similarity fo SEQ 10 NO:1, typically at least 55%
identity. Preferred probes and primers will generally comprise at least 15
nuclectides, preferably, at least 30 nuclectides and may have at least 50, if
not at least 100 nuclectides. Particularly preferred probes will have
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between 30 and 50 nucleatides. Particularly preferred primers will have
hatween 20 and 25 nuclectides.

A polynuclentide snceding a polypeptide of the present invention, including
homelogs frem spesies ather than human, may be obtained by a grocess
camprising the steps of screening a fibrary under stringent hybridization
cenditions with a labeled probe having the sequence of SEQ 1D NG: 1 ora
fragment therecf, preferably of at least 15 nucleotides; and isotating full-
length ¢DNA and genomic clenes containing said polynucieotide sequenca.
Such hybridization techniques ars wall known to the skiled artisan.
Prafarred stringent hybridization conditions include overnight incubation at
420C in a salution comprising: 50% formamide, 5xSSC {(150mM NaCt,
15mM frisodium citrate), 50 mM sodium phosphate (pH 7.6), 5x Denhardt's
solution, 10 % dextran sulfate, and 20 microgram/ml denatured, sheared
salmon sperm DNA; followed by washing the filters in 0.1x S5C at about
650C. Thus the present invention alsc includes palynuciectides,
preferably with a nucleotide sequence of at least 100. abtained by
screening a library under stringent hybridization conditions with & labeled
probe having the sequence of SEQ (D NO1 or a fragment thereof,
preferably of at least 15 nuclectides.

The skilled artisan will appreciate that, in many cases, an isolated
cDNA sequence will be incomplete, in that the region coding for the
polypeptide does not extend all the way through to the 5" terminus This
is a consequence of reverse franscriptase, an enzyme with inherently low
"processivity’ (@ measure of the ability of the enzyme to remain attached
to the template during the polymerisation reaction), failing to complete a
DNA copy of the mRNA template during first strand cDNA synthesis.

There are several methods availabie and well known to those skilled n
the art to cbtain full-length cDMAs, or extend shart cDNAs, for example
those based on the msthod of Rapid Amplification of cONA ends {RACE}
(see, for example, Frohiman et al., Proc Nat Acad Sci USA B5, 8998-
9002, 1988). Recent medifications of the technique, exemplified by the
Marathon (trade mark) technology (Clontech Laboratories Inc.) for
axample, have significantly simplified the search fer longer cDNAs. in the
Marathon (trade mark) technclogy, ¢DNAs have been prepared from
MRNA exiracted from a chasen tissue and an ‘adaptor' sequence ligated
onto each end. Nuclaic acid amplification (PCR) is then carried out to
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amplify the "missing" 5' end of the cDNA using a comblination of gene
specific and adapter specific oligonuclectide primers. The PCR reaction
is then repeafed using nested' primers, that is, primers designed to
anneal within the amplified product (typically an adapter specific primer
that anneals further 3' in the adaptor sequence and a gene specific
primer that anneals futther §' in the known gene sequence),  The
products of this reaction can then be analyzed by DNA sequencing and a
full-length cDNA constructed either by joining the product directly to the
existing cDNA to give a compiete seguence, or ¢arrying out a separate
full-length PCR using the new sequence infarmation for the design of the
5' primer.

Reccmbinant polypeptides of the present invention may be prepared by
processes well known in the art from geneticaily enginesred host cells
comprising expression systems.  Accordingly, in a further aspect. the
present invention relates to  expression systems comprsing  a
pulynucleotide or polynuclectides of the prasent invention, to host cells
which are genetically engineered with such expression systems and to the
praduction of polypeptides of the invention by recombinant fechniques.
Cell-free translation systems can also be employed fo produce such
proteins using RNAs derived fram the DNA constructs of the present
invention.

For recombinant production, host cells can be genefically engineered to
incorporate expression systems or portiens thereaf for polynuclectides of
the present invention, Polynuclectides may be introduced into hosat cells by
methads described in many standard laboratory manuals, such as Davis et
al., Basic Mathads in Molecular Biclogy (19868) and Sambrook ef al {ibid).
Praferred mathods of introducing polynuclectides into host cells include, for
instance, calcium phesphate  transfection, DEAE-dextran  mediated
fransfection,  transwacton,  micro-injection,  cationic  lipid-mediated
transfection, electraporation, transduction, scrape loading,  ballistic
introduction or infection.

Representative examples of appropriate hosts include bacteria cells, such
as Streplococci, Staphylococ, E. coll, Straptomycas and Bacifhis subtifis
cells; fungal cells, such as yeast cells and Aspergifus cells: insect cells
such as Drosophifa S2 and Spodopiera 53 cells; animal cells such as
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CHO, GOS, HelLa, C127, T3, BHK, HEK 293 and Bowes melanoma cells;
and plant cells.

A greal varety of expression systems can be used, for instance,
chromosomal, episomal and virus-derived systems, e.g., vectors derived
from hacterial plasmids, from bacteriophage, from transposons, from yeast
episomes, from insertion elements, from yeast chromosomal elements,
from viruses such as baculoviruses, papova viruses, such as Sv40,
vaceinia viruses, adenoviruses, fowl pox viruses, pseudorabias vinuses ang
retroviruses, and vectors derivied from combinations thereof. such as those
derived from plasmid and bacteriophage genefic elements. such as
cosmids and phagemids. The expression systems may contain contrel
ragions that regulate as wel as engender expression. Generally, any
system or vector that is able to maintain, propagate or express &
polynuclectide to produce a polypeptide in a host may be used. The
approgriate polynucleotide sequence may be inserted into an expression
syster by any cf a variety of well-known and roufine technigues, such as,
for example, thase set forth in Sambrook et al., (ibid). Appropriate secretion
sighals may be incorperated into the desired polypeptide to allow secretion
of the translated protein into the lumen of the endoplasmic reticulum, the
periplasmic space or the extracellular environment. These signals may be
endogencus 1o the polypeptide or they may be heterologous signals.

If a polypeptide of the present invention is to be expressed for use in
screening assays, it is generally preferred that the polypeptide be
produced at the surface of the cell. In this event, the cells may be
harvested prior to use in the screening assay. If the polypeptide is
secreted into the medium, the medium can be recovared in order fo
recover and purify the polypeptide. If produced intracellularly, the cells
must first be lysed before the polypeptide is recovered.

Polypeptides of the present invention can be recovered and purified
from recombinant cell cuitures by well-known methicds including ammonium
sulfate or ethanol precipitation, acid extraction, anion or cation exchange
chromatography,  phosphoceliulose  chromatography, hydraphobic
interaction chromatography, affinity chromatography, hydraxylapatite
chiomatography and leciin chromatography.  Most preferably, high
performance iquid chramatography (s employed for purfication.  Well
known technigques for refolding proteins may be employed to regenerate
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active conformation when the polypeptide s denatured during intracelluiar
synthasis, isclation and/or purification.

Polynuclectides of the present invertion may ke used as diagnostic
reagents, through detecting muiations in the assaciated gene. Detection of
a mutated form of the gene characterized by the polynuclectide of SEQ 1D
NO:1 in the cDNA or genomic seguence snd which is associated with a
dysfunction will provide a diagnostic too!l that can add to, or define. a
diagnosis of a disease, or suscepthility to a disease, which resuits from
under-expression, over-expression ar altersd spatiad or termporal exprassion
of the gene. Individuals catrying mutaiions in the gene may be detected at
the DMNA level by a variety of techniques well known in the art.

Nucleic acids for diagnosis may be obiained from a subject's cells, such as
from blood, urine, saliva, tissue biopsy or autopsy material. The genomic
DINA may be used directly for detection or it may be ampiffied enzymatically
by using PCR, preferably RT-PCR, or other amplification technigques prior to
analysis. RINA or cDNA may also be used in similar fashion. Deletions and
insertions can ba detected by a dhange in size af the amplified product in
comparison to the normal genciype. Point mutations can be identified by
hybridizing amplified DNA to labeled *“GENE  kaMF nuclectide seguences.
Perfectly matched sequences can be distinguished from mismatched
duplexes by RMase digestion ar by differences in melting temperaiures.
DNA sequence difference may alse be detected by alterations in the
glectrophoretic mobility of DNA fragments in gels, with or without
denaturing agents, or by direct DNA sequencing (see, for instance, Myers
of al., Science (1985) 230:1242). Seguence changes at specific locations
may also be revealed by nuclease protection assays, such as RNase and
$1 protection or the chemical cleavage methed (see Cotton &f al, Proc Nat!
Acad Sci USA (1985) 85' 4387-4401).

An array of oligonuclectides probes comprising "GENE  NAME
polynucleotide sequence or fragments thereof can be constructed to
conduct efficient screening of e.g., genetic mutations. Such arrays are
preferably high density artays or giids. Array technalogy methods are well
known and have general applicability and can be used to address a variety
of questions in moleculsr genatics ncluding gene exprassion, genstic
linkage, and genetic variability, see, for example, M. Chee et al., Science,
274, 610-613 (1686) and other references cited therein.
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Detection of abnormally decreased or increased levels of polypeptide or
mRNA expression may also be used for diagnesing or determining
susceptibility of a subject to a disease of the invention. Decreased or
increased expression can be measwred af the RNA level using any of the
methods well known in the art for the guantitation of polynuclectides,
such as, for example, mcleic acid amplification. for instance PCR, RT-
PCR, RNase- protection, Northern blotting and other hybridization
methads, Assay technigues that can be used fa determine levels of a
protein, such as a polypeplide of the present invention, in a sample derived
from a host are walkknown to those of skill in the art. Such assay methods
include radio-immunoassays, cormpeliive-binding assays, Western Blot
analysis and ELISA assays.

Thus in ancther aspect, the prasent nvention relates o | diagnostic kit
comprising.

(8} a polynuclectide of the present invention, preferably the nuclectide
sequance of SEQ ID NO: 1, or a fragment or an RNA transcript thereof,

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

{c) a polypeptide of the present invention, preferably the polypsptide af
SEQ D NO:2 or a fragment thereaf, or

{d) an antibody to a polypeptide of the present invention, prefarably to the
polypeptide of SEQ 1D NO:2.

It will be appreciated that in any such kit, {a), (b), (c) or (d) may comprise
a substantial component. Such a kit will be of use in diagnosing a
disease or susceptibility to a disease, panicularly diseases of the
invention, amongst others.

The polynuslectide sequences of the present invention are valuable for
chromosome localisation siudies. The seguence is specifically targeted to,
and can hybridize with, a particular location on an individual human
chromosome.  The mapping of relevant sequences to chromosomes
according to the present invention is an important first step In correiating
those sequences with gene associated disease. Once a sequence has
heen mapped fo a precise chromaosamal location, the physical position of
the saquence on the chromosome can be correlatad with genetic map data.
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Buch data are found in, for example. V. McKusick, Mendslian Inheritancs in
Man {available on-line through Janns Hopkins University Welch Medical
Library). The relationship between genes and diseases that have been
mapred to the same chremesomal region are then identified through
linkage analysis (co-inheritance of physically adjacent genes). FPrecise
human chromosomal locafisaticns for a genomic sequence (gene
fragment efc.) can be determined using Radiation Hybrid (RH) Mapping
(Watter, M. Spillett, D., Thomas, P., Weissenbach, J., and Goodfellow, P.,
(1994 A method for constructing radiation hybrid maps of whole
genomee, Nature Genetics 7, 22-28). A number of RH panels are
available from Research Genetics {Huntsviliz, AL, USA) eg the
GeneBridge4 FH panel (Hum Mol Genet 19968 Mar5(3):338-46 A
radiation hybrid map of the human genome. Gyapay G, Schmitt K,
Fizames C, Jones H, Vega-Czamy N, Spillett ©, Muselet D, Prud'Homme
JF. Dib C, Auffray C, Morissette J, Weissenbach J, Goodfellow PN). To
detarmine the chromosomal lacation of a gene using this parel, 93 PCRs
are performed using primers designed from the gene of interest on RH
DNAs. Each of these DNAs coniains random human genomic fragmenis
maintained in a hamster background (human / hamster hybrid cell lines).
These PCRs reault in §3 scores indicating the presence or absence of
the PCR product of the gens of interest. These scores are comparad
with scores created using FCR products from genomic sequences of
known location. This comparison ] conducted at
hitp:fiwww.genome.wl.mit.edu/, The gene of the present invention maps to
hurnan chromesome Chr. 2 (D28336-D282257).

The polynuclectide sequences of the present invention are alse valuable
tocls for tissue expression studies. Such studies allow the determination of
expression patiems of polynuclestides of the present invention which may
give an indication as to the expression patterns of the encaded
polypeptides in tissues, by detecting the mRNAs that sncode thern. The
technigues used are well known in the arl and include in situ hydridizaticn
techniques to clones arrayed on a grid, such as cDMA  microarray
hybridization (Schena ef ai, Science, 270, 467-470, 1985 and Shalon et &,
Genome Res, 6, 639-645, 1996) and nucleatide amplification technigues
such as PCR. A preferred method uses the TAQMAN (Trads mark}
technclogy avalable from Perkin Elmer. Results from these studies can
provide an indication of the narmal function of the polypeptide in the
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organism.  In additlon, comparative studies of the normal exgression
pattern of mRNAs with that of mRNAs encoded by an akternative form of
the same gene (for example, one having an alieration in poiypeptide coding
potential or a regulatory mutation) can provide valuabie msights into the role
of the polypeptides of the present invention, or that of inappropriate
expression thereof in disease. Such inappropriate exprassion may be of a
femporal, spatial or simply quantitative nature.

A further aspect of the present invention relates to anfibodiss.  The
polypeptides of the invention or their fragments, or cells expressing them,
can be used as immunogens to produce antibodies that are immunospecific
for polypeptides of the present invention. The term ‘immunospecific’
means that the antibodies have substantially greater affinity for the
polypepiides of the invention than their affinity for other related polypeptides
in the prior arl,

Aniibodies generated against polypeptides of the present invention may be
obtained by administening the polypeptides or epitope-bearing fragments, or
cells to an animal, preferably a non-human animal, using routine protocals.
For preparation of monccional antibodies, any technigue which provides
antibndtes produced by comtinucus cell line cultures ¢an be used.
Examples include the hybridoma technique (Kohler, G. and Mistein, C.,
Nature (1975) 255:495-497), the trioma technique, the human B-cell
hybridema technique {Kozbor et al., Immunclogy Todlay (1983) 472) and
the EBV-hybridoma technique {Cole ef al, Monoclonal Antibodies and
Cancer Therapy, 77-96, Alan R. Liss, inc., 1885).

Techniques for the production of single ¢hain antibedies, such as those
described in U.S. Patent No. 4,845,778, can alse be adapted to produce
single chain anfibodies to polypsplides of this invention.  Also, transgenic
mice, of otner organisms. including other mammals, may be used to
exprass hurnanized antibodies.

The: above-described antibodies may be empleyed 1o isclate or to identify
clones expressing the polypepiide or to purify the polypeptides by affinity
chromategraphy. Antibodies against polypeptides of the present invention
may also be employed 1o treat diseases of the invention, amongst others.

Folypeptides and polynuclectides of the present invention may also be
used as vaccines. Accordingly, in a further aspect, the present invention
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relates to a methed for inducing an immunological response in a mammal
that comprises inoculating the mammal with a polypeptide of the present
invention, adeguate to produce antivady andfar T cell immune response,
including, for example, cytekine-producing T celle or cytotoxic T celis, to
protect said animal from disease, whether that discase is already
established within the individual or not. An immunclogical respense in a
mammal may also be induced by a method comprises delivering a
polypeptide of the present invantion via a vector directing expression of
the polynucleatide and ceding for the polypeptide in vivo in ardar to
induce such an immunological response to produce antibody to protect
said animal from diseases of the inventior. One way of administering the
vector is by accelerating It inte the desired cells as a coating on pasticles
or otherwise. Such nucleic acid vector may comprise DNA, RNA, a
modified nucleic acid, or a DNA/RNA hybrid. For use a vaccine, a
nolypeptide or a nucleic acid vector will be normally provided as a
vaccine formulation (composition). The formulation may further comprise
a suitable carrier. Since a polypeptide may be broken down in the
stamach, it is preferably administered parenferally (for instancs.
subcutanecus, intra-museular, intravenous, of intra-dermal injzction).
Formulations suitable for parenteral administration include aguecus and
non-agueous sterile injection solutions that may contain anfi-oxidants,
buffers, bacteriostats and solutes that render the formulation instonic with
the 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 muli-dose containers,
far example, sealed ampoules and wials and may he stored in a fTesze-
dried condition requiring only the addition of the sterile liquid cariier
immediately prior to use. The vaccine formulation may also include
adjuvant systems for enhancing the immunagenicity of the forrmulation,
such as oil-in water systems and ether systems known in the art. The
dosage will depend on the specific activity of the vaccine and can be
readily determined by routine experimantation.

Polypeptides of the present invention have one or more biological functions
that are of relevance in cne or more disease states, in particular the
diseases of the invention hereinbefore mentianied. It is therefore useful fo
identify compounds that stimulate or inhibit the function or level of the
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polypeptide.  Accordingly, in a further aspect the present invention
provides for a method of screening compounds to identify those that
stimulate or inhibit the function or level of the polypeptide. Such methods
identify agonists ar antagonists that may be employed Tor therapeutic and
prophylactic puposes for such diseases of the invention as hereinbefore
mentioned. Gompounds may be identified from a variety of sources, for
example, celis, cel-free preparations, chemical libraries, collections of
chemical compounds. and natural product mixtures. Such agonists or
antagonists so-identified may be natural or modified subsirates, ligands,
receptors, enzymes, etc., as the case may be. of the polypeptide; a
structural or functional mimetic thereof (see Coligan ef al, Current
Protocols in Immunclegy 1(2):Chapter 5 (19913 or a small malecule. Such
small molecules preferably have a molecular weight below 2,000 daltons,
mare preferably between 300 and 1,000 daltons, and most preferably
hetween 400 and 700 daltcns. It is preferred hat these small molecules
are organic molecules.

The screening method may simply msasura the binding of a candidate
compeund 1o the polypeptide, or to cells or membranes bearing the
polypeptide, or a fusion protein thereof, by means of a label directly or
indirectly assoclated with the candidate compound. Alternatively, the
screening method may involve measuring or detecting (qualitatively or
quantitatively) the competitive binding of a candidate compound ta the
nolypeptide against a labeled competifor {e.g. agonist or antagonist).
Further, these screening methods may test whether the candidate
compound results in a signal generated by activation or inhibition of the
polypaptide, using detection systems appropriate to the cells bearing the
polypeptide.  Inhibitors of activation are generaly assayed in the
presence of a knewn agonist and the effect on activation by the agonist
by the presence of the candidate compound i obgerved. Further, the
screening methods may simply comprise the steps of mixing a candidate
compound with a solution containing a polypeplide of the present
invention, to fonn a mixture, measuring a *GENE WAME activity in the
mixture, and comparing the *GENE KAME activity of the mixture to a
control mixiure which contains ne candidate compoaund,

Polypeptides of the present invention may be employed in conventional
low capacity screening methods and also in high-thraughput screening
(HTS) formats. Such HTS formats include nat only the well-established
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use of 98- and, more recently, 384-well micatiter plates but also ererging
methcds such as the nanowe!l method described by Schullek et al, Anal
Biachem., 246, 20-28, {1967).

Fusign proteins, such as those made fram Fc portion and *GENE  WAME
polypeptide, as hereinbefore described, can also be used Jor
high-throughputl  screening assays fo identify antagonists for the
polypeptide of the present invention (see D. Bennett et al, .J Mol
Recognition, 8:52-58 (1995), and K Johanson et al, J Bicl Chem,
270(16):9450-9471 (19957,

Scresning technigues

The polyruclectides, polypeptides and antibodies to the polypeptide of the
presant invention may also be used to configure screening methoda for
detecting the sffect of added zompeunds on the production of mRNA and
polypeptide in cells. For example, an ELISA assay may be constructed
for measuring secreted or cell associated levels of poiypeptide using
monoclonal and polyclonal antibodies by standard methods known in the
art. This can be used to discover agents that may inhlbit or enhance the
production of polypeptide (siso called antagonist or agonist, respectively)
from suitably manipulated celis or tissues.

A polypeptide of the present invention may be used to identify meambrang
bound or soluble receptors, if any, through standard receptor binding
technigues known in ihe art, Thesa include, but are not limited to, ligand
binding and crosslinking assays in which the polypeptide is labeled with a
radioactive isotope (for instance, 1231, chemically modified (for instance,
viotinylated), or fused to a peplids sequence suitable for detection or
purification, and incubated with a source of the putative receptor (cells,
cell membranes, cell supematants, tissue extracts, bodily fiuids). Other
methods include biophysical technigues such as surface plasmon
resonance and spectroscopy.  These screening methods may alse be
used to identify aganists and antagonists of the polypeplide that compete
with the binding of the polypeplide to its receptors, if any. Standard
methods for conducting such assays are well undsrstood In the art,

Examples of antagonists of polypeptides of the present invention include
antibadies or, in some cases, cligonuclectides or proteins that are closely
related to the ligands, substrates, receptors, enzymes, etc., as the case
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may be, of the poiypeptide, e.g., a fragment of the ligands, subsirates,
recapiors, enzymes, etc.; or a small melecule that bind o the polypeptide of
the present invention but do not alicit a response, so that the activity of the
polypaptide is prevented.

Sereening methods may also involve the use of transgenic technology
and *GENE name gene. The art of constructing transgenic animals is
well established. For example, the *GENE NaME gene may be introduced
through miercinjection into the male pronucleus of fertilized oocyles,
refroviral fransfer into ore- ar post-implantation embryes, or njection of
genetically modified, such as by ejeatroporation, embryonic stem calls
into hast blastocysts. Particularly useful transgenic animals ane so-called
"knock-in" animals in which an animal gene is replaced by the human
equivalent within the genome of that animal. Knock-in transgenic animals
are ugeful in the drug discovery process, for target validation, where the
compound s specific for the human target.  Other useful transgenic
animals are so-called "knock-ouf" arimals in which the expression of the
animal ortholog of a polypeptide of the present invention and enceded by
an endogencus DNA sequence in & cell is pariially or completely
armulled.  The gene knock-out may be targeted to specdic cells or
tissuas, may eccdr only in certain cells or tissuss as a consequence of
the limitations of the technology, or may ocour in all, or substantially all,
cells in the animal. Transgenic animal fechnology also offers a whole
animal expression-cloning system in which introduced genes are
expressed to give large ameunts of polypeptides of the present invention

Screening kite for use in the abave described methads form a further
aspeci of the present invention. Such screening kits comprisa:

(a) a palypeptide of the present invention;

(b} a recombinant cell expressing a polypeptide of the present inventiom,
{c} a cell membrane expressing a polypeptide of the present inventicn; or
{d} an antibody to a poiypeplide of the present invention;

which polypeptide is preferably that of SEQ 1D NCr2.

It will be appreciated that in any such kit, (a), (b}, (c} or (d) may comprise
a substantial component.
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Glossary

The following definitions are provided to facilitate understanding of certain
terms used frequently hereinbefere.

“Antibodies” as ueed herein inciudes polyclonal and manoclonal
antibodies, chimeric, single chain, and humanized antibodies, as well as
Fab fragments, including the products of an

Fab or other immunoglobulin expressian library.

“Isolated” means aliered “by the hand of man” from its natural state, ie.,
if it occurs in nature, it has been changed or removed from its original
envirenment, or both. For example, 2 polynuclectide or a polypeptide
naturaily present in a living organism is not “isclated,” but the same
polynuclectide or polypeptide separated from the coexisting materals of
its natural state is “isolated”, as the term is employed herein. Moreover,
a polynusleotide or polypeptide that is introduced into an organism by
transfarmation, genefic manipulation or hy any other recombinant method
is “isaiated” even i it is sfill present in said organism, which organism
may be living or non-living.

“Palynucleotide” generally refers to any polyrbonuclectide (RNA) or
nolydeoxribonucleotide (DNA), which may be unmodified or madified
RNA or DNA. “Polynuclectides” 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, hyhrid malacutes
comprising DNA and RNA that may be single-stranded or, more typically,
double-stranded or a mixture of single- and deuble-stranded regions. In
addition, “polynucleatide” refers to triple-stranded regions comprising
RNA or DMA or both RNA and DNA. The term “polynuclectide” alsc
includes DNAs or RNAs containing one or more maodified bases and
DMAs or RNAs with backbenes modified for stability or for other reasons.
“Madified” bases include, for example, titylated bases and unusual bases
such as inosine. A variety of modifications may be made toc DNA and
RNA; thus, “polynuclectide’ embraces chemically, enzymatically or
metabolically modified forms of polynucleatides as lypically found in
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naturz, as well as the chemical forms of DNA and RNA characteristic of
virusas and cells.  'Polynuclectide” also embraces relatively short
polynucleotides. often referred to as ciigonuclectides.

"Polypeptide” refers to any polypepiide comprising two or more aminc
acids joined to each other by peptide bonds or moedified peptide bonds,
e, peptide isosteres. ‘Polypeptide” refers to both short chainsg,
commonily referred to as peptides, oligopeptides or cligomers, and to
lenger chains, generaly refeired to as proteins. Polypeptides may
comtain amino acids other than the 20 gene-enceded amino acids.
“Polypeptides” include amine acid saquences modified either by natural
processes, such as postdranslational processing, or by chemical
madification technigues that are well known in the art Such
madifications are well described in basic texts and in more detatied
monograehs, as well as in a voluminous Tesearch  literaturs.
Modifications may occur anywhere i a polypeptide, including the peptide
backbone, the amine acid side-chains and the amino or carboxyl termini.
It will be appraciated that the same type of modification may be present
to the same or varying degrees at several sites in a given polypeptide.
Also, 2 given polypeplide may contain many types of madifications.
Polypeptides may be branched as a result of ubiguitination, and they may
be eyclic, with or without branching. Cyclic, branched and branched
cyclic polypeptides may result from post-iranstation natural processes or
may be made by synthetic methods. Modifications include acetylation,
acylation, ADP-ribnsylation, amidation, biotinylation, covalent attachmant
of flavin. cavalert attachment of a heme moiety, covalant attachment of a
nucleotide or nuclectide derivative, covalent attachment of a fipid or lipid
derivative, covalent attachment of phosphotidylinosilol, cross-linking,
cyclization, disulfide bend formation, demethylation, formation of covalent
cross-links, formation of cystine, formation of pyroglutamate, formylation,
gamma-carboxylaticn, glycosylation, &GP anchor farmation,
hydroxylation, iodination, methylation,  myristoylation,  exidation,
proteclytic  processing,  phosphorylation,  prenyiation, racemization,
selencylation, sulfation, transfer-RNA mediated addition of amino acids to
proteins such as arginylation, and ubiquitination {see, for instance.
Proteins - Structure and Malecular Properties, 2nd Ed,, T. E. Creighton,
W. H. Freeman and Comparny, MNew York, 1863, Wold, F., Post-
translational Protein Modifications: Perspectives and Prospects, 1-12, in
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Posttransiational Govalent Modification of Proteins, B. C. Johnson, Ed.,
Academic Press, New York, 1983; Seifter &f al, “Analysis for protein
modifications and nonproiein cofactors”, Meth Enzymol, 182, 626-848,
1980, and Rattan ef al, “Protein Synthesis: Post-ranslational
Madifications and Aging”, Ann NY Acad Sci, 683, 48-82, 18082).

"Fragment" of a polypeptide sequence refers to a polypeptide sequence
that is shortsr than the reference sequance but that reftains essentially the
same biological functien or activity as the reference polypeptide.
"Fragment” of a polynuclectide sequence refers to a polynucleotide
sequence that is shaorter than the reference sequence of SEQ 1D NO:1.

“ariant' refers to & polynucleotide or polypeptide that differs from a
reference polynuclectide or polypeptide, but retains the essential
properties thereof, A typical variant of a polynucleotide differs in
nucleotide sequence from the reference pulynucleotide. Changes in the
nucleotide sequence of the variant may or may not alter the amino acid
sequence of a palypeptide encoded by the reference polynucleotide.
Nucieotide changes may result in amino acid substitutions, additions,
delstions, fusions and truncations in the polypeptide encoded by the
refarence sequence, as discussed below. A lypical vanant of a
polypeptide differs in amino acid sequence from the 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 polypaptide may differ
in amino acid seguence by one or more substitutions, insertions,
deletions in any compination. A substituied or inserted amino acid
residue may or may not be one encoded by the genetic cade.  Typical
conservative substitutions include Gly, Ala; val. lle, Leu; Asp, Giu; Asn, Gin;
Ser, Thr; Lys, Arg; and Phe and Tyr. A variant of a polynuclectide or
polypeptide may be naturally oecurring such as an allele, or it may be a
variant that is not known to occur naturally, Non-paturally eccurring
variants of polynucleotides and pelypeptides may be made by
mulagenesis techniques of by direct synthesis. Also included as variants
are polyneptides having one or more post-iranslational modifications, for
instance glycosylation, phosphorylation, methylation, ADP ribosylation
and ihe like. Embodiments include methylation of the N-terminal amino
acid, phosphorylations of serines and threonines and modification of C-
terminal glycines.
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"Allela” refers to ane of two or more alternative forms of a gene cccurring
at a given locus in the genome.

"Polymorphism" refers to a variation in nucleotide sequence (and
encoded polypeptide sequence, if relevant) at a given pasition in the
genome within a papulation.

"Single Nucleotide Polymorphism® (SNP) refers to the occurrence of
nuciectide variability at a single nucleotide position in the geneme, within
a population. An SNP may occur within a genme or within intergenic
regions of fhe genome. SNPs can be assayed using Allele Spacific
Amplification (ASA). Far the process at least 3 primers are required. A
common primer fs used in reverse complement to the pelymorphism
being assayed. This common primer can &e between 50 and 1500 bps
from the polymorphic base. The other ‘wo (or more) primers are identical
to sach other except that the final 3' base wobbles to match ane of the
wo {or more} alleles that make up the polymorphism. Two (or mere}
PCR reactions are then conducted on sample DNA, each using the
common primer and one of the Allele Speclific Primers.

"Splice Variant' as used herein refers to cDNA molecules produced from
RNA molecules initially {ranscribed from the same genomic DNA
sequence but which have undergone alternative RMNA  splicing.
Alternative RNA splicing occurs when a primary RNA  tfranscript
undergoes sphicing, generally for the removal of intrans, which results in
the production of more than cne mRNA molecule each of that may
encode different amino acid sequences, The term splice variant also
refers to the proteins encaded by the above cDNA molecules.

"identity" reflects a relationship between two or more polypeptide
sequences of two ar more polynuclectide sequences, determined by
comparing the sequences. In general, Identity refers to an exact
nucleatide to nucleotide or amino acid to amino acid carrespondence of
the two polynucieotide or two polypeptide sequences, respectively, over
the length of the sequeances being compared.

"% Identity” - For sequences whers there is not an exact
correspondence, a "% identity" may be detemnined.  In general, the two
sequences to be compared are aligned to give a maximum carrelation
between the sequances. This may include insetting "gaps” in either cne
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ar both sequences, to enhance the degree of alignment. A % identity
may be determined aver the whaie length of 2ach of the sequences being
compared (so-cailed global alignment), that is particularly suitable for
sequences of the same or very similar length, or aver shorter, defined
lengths (so-called local alignment), that is mere suitable for sequences of
unequal length.

"Similarity" is a further, mere sophisticated measure of the relationship
between two polypeptide sequences. In general, "similarity” means a
comparison between the amino acids of two polypeptide chains. on a
residus by residue basis, laking inte account not only exact
cormespondences between a between pairs of residues, cne from each of
the sequences being compared (as for identity) but also, where there Is
net an exact correspondence, whether, on an evolutionary basis, one
residue is a lkely subsiitute for the other. This likelihoed has an
associated "score” from which the "% similarfy” of the two sequences
can then be determined.

Methods for comparing the identity and similarity of two or mere
sequences are well known in the ad.  Thus for instance, programs
availabla in the YWisconsin Sequence Analysls Package, version 9.1
(Deversux J ot al, Nucleic Acids Res, 12, 387-395, 1984, available from
Genetics Computer Group, Madison, Wiscansin, USA}, for example the
pragrams BESTFIT and GAP, imay be used to determine the % identity
petween two polynuclectides and the % identity and the % similarity
between ftwo polypeplide seguences. BESTFIT uses the “lecal
homology" algerithm of Smith and Waterman (J Mol Biol, 147,195-1€7,
1881, Advances in Applied Mathematics, 2, 482-489, 1881) and finds the
hest single region of similarity between two sequences. BESTFIT is
more suited o comparing two  poiynuclectide or two polypeptide
saguences that are dissimilar In length, the program assumning that the
shorter sequence represents a portion of the longer. In comparnsen, GAP
aligns two sequences, finding a “maximum similarity”, according fo the
algorithm of Neddlernan and Wunsch (J Mol Biol, 48, 443-453, 1970).
GAP is more suited to comparing sequences that are approximately the
same length and an alignment is expected over the enfire length.
Preferably, the parameters "Gap Weight" and "Length Weight' used in
each program are 50 and 3, for polynuclectide sequences and 12 and 4
for polypeptide sequences, respeclively. Preferakly, % identiies and
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similarities are determined when the two sequences being comparad are
aptimally aligned.

Other programs for determining Identity andfor similarity between
sequences are also known in the art, for instance the BLAST family of
programs {(Altschul 5 F ef al, J Mol Biol, 215, 403-410, 1980, Altschut S F
et al, Nucleic Acids Res., 25:389-3402, 1897, available from the National
Center for Biotechnology Information (NCRID), Bethesda, Maryfand, USA
and accessible through the home page of the MNCBl at
www ncbinlmnih govy and FASTA (Pearson W R, Methods in
Enzymolegy, 183, 63-99, 1980; Psarson W R and Lipman D J, Proc Nat
Acad Sci USA, 85, 2444-2448,1988, available as part of the Wisconsin
Sequence Analysis Package).

Preferably, the BLOSUMG2 amino acid substitution matrix (Henikoff S
and Henikeff J G, Prec. Nat, Acad Sci. USA, 89, 1091510819, 1992) is
used in polypeptide sequence compariscns including where nuclectide
sequences are first translated into amino acid sequences before
comparison.

Preferably, the program BESTFIT is used to determine the % identity of a
query polynuclectide or a polypsptide seguence with respect to a
reference polynucleotide or a polypeptide sequence, the guery and the
reference sequence being cptimaily aligned and the parameters of the
program set at the default valua, as hereinbefore described.

“Identity Index" is a measure of sequence relatedness which may be
used to compare a candidate sequence (poiynuciectide ar paolypeptide)
and a refersnce sequence. Thus, for instance, a candidate
polynuclectide sequence having, for example, an Identity Index of 0.95
compared to a reference polynuclectide sequence is identical to the
reference sequence except that the candidate polynucleotide seguence
may include on average up to five differences per each 100 nuclectides
of the reference sequence. Such differences are selected from the group
consisting of at least one nucleolide deletion, substitution, including
transition and transversion, or insertion. These differences may occur at
the &' or 3' terminal positions of the reference polynuclzatide sequence or
anywhere betwesn these terminal positions, interspersed either
individually amaong the nucleotides in the reference sequence or in cna or

SUBSTITUTE SHEET {RULE 28)

JP 2004-500111 A 2004.1.8



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

i

25

(96)

WO aLT3o14 PCTEMILN3204

26

mare cantiguous groups within the reference sequence. In other words,
to chtain a pc\y'rnucleotide sequence having an ldentity Index of 0.85
compared to a reference polynuclectide sequence, an average of upio §
in every 100 of the nuclectides of the in the reference sequence may be
deleted, substiuled or inserted, or amy combination thereof, as
nereinbafore described. The same applies muialis mutandis for other
values of the 'dentity Index, for instance 0.96, 0.57, 0.98 and 0.8,

Simnilarly, for a polypeptide, a candidate polypeptide sequence having, for
example, an Identity index of 0.95 compared to a reference polypeptide
sequence is identical to the reference seguence except thai the
polypeptide sequence may include an average of up to five differances
ner each 100 amino acids of the reference sequence. Such differences
are selected from the group consisting of at least one amino acid
deletion, subsfitution, including conservaiive and non-conservative
substitution, or insertion. These differences may occur at the amino- or
carboxy-terminal positions of the reference palypeptide sequence or
anywhere between these terminat positians, interspersed cither
individually among the amina acids in the reference sequance or in one
or more cortiguous groups within the reference sequence. in ofher
words, to abtain a polypepiide sequence having an Identlty Index of 0.95
compared lo a reference polypeptide sequence, an average of up to iin
avery 100 of the amino acids in the reference sequence may be deleted,
substituied or inserted, or any comiination thersof, as hereinbefore
described. The same applies mufatis mutandis for other values of the
\deniity Index, for instance 0.96, 0.97, 0.98 and 0.99.

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

g%z - (g ¢ 1),
in which:
1y is the number of nucleatide or amino acid differences,

Xg is the total number of nucleotides or amino acids in SEQ ID NO:1 or
SEG ID NO'2, respectively,
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1is the Identity Indesx,

= {5 the symbol for the multiplicaiion cperator, and

in which any non-integer product of x5 and 1 is rounded down to the
nearest integer prior to subtracting it from xg.

“Homalog" is a genetic term used in the art to indicate a polynucleotide or
polypeptide sequence possessing a high degree of sequence relatedness
to a refsrence sequence,  Such relaiednass may be quantified by
determining the degree of identity and/or similarity between the two
sequences as hersinbefere defined. Falling within this generic term are
the tetms “orthalog”, and "paralog”. "Ortholog” refers to a polynucleotide
or polypeptide that is the functional equivalent of the polynucleotide or
polypeptide in another species. “Paralog” refers lo a pohlynucleatideor
pelypeptide that within the same spacies which is functionally similar.

"Fusicn protein” refers to a protein encoded by twa, unrelated, fused
geres or fragments thereof Examples have been disclosed in US
5541087, 5726C44. In the case of Fe-SIP-1 ligand, employing an
immunoglobulin Fe region as a part of a fusion protein is advantageous for
perorming the functional sxpression of Fe-SIP-1 ligand or fragments aof
the ligand, lo improve pharmacokinetic properties of such a fusion pratein
when used for therapy and fo generate a dimeric SIP-1 ligand. The Fe-
8IP-1 ligand DNA construct comprises in 5 to 3' diraciion, a secretion
cassette, i.e a signal sequence that triggers export from a mammalian
cell, DNA encading an immunaglobulin Fe region fragment, as a fusion
pariner, and a DNA encoding S1P-1 ligand cr fragments thereof. In some
uses it would be desirable to be able to alter the intrinsic functional
properties {complement binding, Fo-Receptor binding) by mutating the
functional Fc sides whils leaving the rest of the fusion protein untouched
or delete the Fc part completely after expression.

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

Discription of figures

Figure 1
Yeast-2-Hybrid detsction if the interaclion of Survivin with SIP-1 in S
verevisiae EGY48/pSH18-32

Figure legend: 8. cerevisiae EGY48/18-32 (Clontech) was fransformed
using plasmids encoding LexA- and Gald-activation domain fusion
proteins. Single colohies were isolated and streaked ente Madia lacking
Histidine, Tryptophane and Uracit (-WHU) and onte Medium lacking
Histidine. Tryptophane, Leucine and Uracil containing 40 mgyl X-Gal (-
WHLU-XGal). Growth of all strains on -WHU-Medium indicates presence
of plasmids. Slue cotour of yeast and growth on Medium lacking Leucine
indicates interacion of baits and preys since expression of reparterganes
depends on a Two-Hybrid selection scheme, Lanes 1 and 2 are used as
unspecific controls. Lane 3 indicaies the specific inferaction of Survivin
and SIP-1 in this Yeast-Twe-Hybrid System,

Figure 2
SIP-1 Northern blot

Figure legend: Randem primed 32P-radiolabetled SIP-1 probe was used
for hybridisation consisting of 580 pase pairs carrespeonding to position
553-1143 of the SIP-1 cds. The blot was loaded with 2pg Poly (A) RNA
per lane [Blot frem Invitrogen: real human tumor panel hiot 3# D3603-
&0},

A 2.8 kb SIP-1 mRNA Is detected in mRNA-sampies of kidney normaf
tigsue, Kidney turnor tissue, lung normal tissue and lung tumer tissue as
fhdicated.

Figgure 3
Cell cycle regulation of Survivin and SIP-1 mRNA expression
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Figure legend: Muliplex PCR of mRNA derived from human Hela celis
was ampiified using the ,Gene Specific Relative RT-PCR Kit, (Protocel
according {e preducer of this kit system: Ambian ),

Human HelLa cells were cell phase arrested using the following treatment
(G1-Phase: L-Mimasine [400pM]; S-Phase: Thymidine [2mM]; Ga/M
Phase: Mocodazole (40 ng/ml}). The cell cycle status was controlled by
FACS analysis; control cells were treated with 1pl DMSC/ mi madium
{lanet control; lane 2 31-Phase; lane 3 S-phase; lane 4 G2/M-Phase)
SIP-1 mRNA expressian appears to be upregulated during S-phase and
GZ/M phase of ihe cell cycle.

Figure 4
SIP-1/Survivin  colmmunoprecipitation: SIP-1 and Survivin interact in
human HeLa cells and after expression as in vitro translated proteins

Figure legend: The analysis of the SIP-1/Survivin interaction was dohe
via V5-antibody mediated immunoprecipitation {IP) assays and detected
by anti-V5 and anti-GFP antibodies as indicated.

Lanes:

A: Hela Transfection SIP-1-V5-His

B: Hela Transfection SIF-1-v5-His + GFP-Survivin

C: Hela Transfection SIP-1-V5-His + GFP-vactor

1: In vitro translation/transcription SIP-1V3-Flis

21 In vitro translationfranseription SIP-1-W5-His + GFP-vector
3: In vitro translationftranscription SIP-1-V/5-His + GFP-Survivin
4: In vitro translation/transoription withcut DANN

5: In vitro translationftranscription 8IP-1-v5-His + GFP-Survivin
B: Anti-V5 Anlibody { 2pg )

7: Hela cell extract; transfection GFP-Survivin

Nate: lanes 1-4: anti V5 IPs but lane 5% anti-GFF IP

Further examples

Plasmid constructs

Cloning of pDBLeu — survivin: The survivin gene was cloned from cDNA
of human PC-3 cells by using gena specific PCR primer pairg with in-built

restriction sites for Nhel and Stil, amplifying the coding sequence of
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survivin, The PCR preduct was cloned via TA-cloning into the pCRII
vector (Invitragen). The insert was isolated via Nhel/Stul restriction and
cloned into the Y2H vector pDELeu (PROQUEST™ Two-Hybrid Systam,
GibcoBRL LIFE TECHNCLOGIES) creating pDBLeu-Survivin, This
results in generation of a fusion gene construct for the expression of the
Gald DB domain fusad to the full length survivin peptid. Al vecters were
confirmed by saguencing,

PCR primers for the cloning of the survivin gene were the foilowing:
MNhel-5"survivin primer:  Primear 1

Stul-3 survivin primer:  Primer 2

Selection of Survivin interacting proteins

A yeast Two Hybrid screen (Praquest, Life Technologies) using pDBLev-
Survivin as the bait consatruct was performed uging a human Hela cell
cDNA-Y2H-library and a cDNA library derived frem human fetal brain
tissue (sslection was perormed on -Trp, -Leu, -His Minimalmedium
containing 25 mM  3-Aminctriazole). SIP-1 clores were isoiated from
both libraries. Inieraction was confirmed by R-Galactosidase-filter assay
and Uracile, Tryptophane and Leucing lacking medium as described in
the manufacturers protocoll.

One pesitive clone was isclated and sequensed, The correspending
interacting protein ligand was tatmed SIP-1 (Survivin-interacting-Protein-
13 ligand and the sequences have been disclosed in SEQ 1D NO: 1 and
NO: 2
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Claims
1. A polypeptide selected from the group consisting of:

{m) a palypeptide encoded by a polynucleatide comprising the sequence of SEQ
ID NO:1;

(b} a pelypeptide comprising a polypeptide sequence having at least 35% identity
to the poiypeptide sequence of SEQ (D NO:Z;

o} a polypeptide having at least 85% identity to the polypeplide sequence of
SEQ ID NO:2;

dj the polypeptide sequensce of SEQ 1D NO:2 and

(e) fragments and variants of such polypeptides in (z) to (d).

2, The polypepiide of claim 1 comprising the polypeptide sequence of EEQ ID
NO:2.

3. The pelypeptide of claim 1 which is the polypeptide sequence of SEQ ID
NO:2.

4. A golynuclectide selected from the group consisting of:

(a) a polynucleotide comprising a polynuclectide sequence having at least 95%
identity to the pelynucleotide sequence of SEQ 1D NO:T;

(b} a polynucleotide having at least 95% identity to the polynucleotide of SEQ ID
NS

(c) a polynuclectide comprising a pelynucleotide sequence encoding a polypepiide
sequence having at least 85% identity to the polypeptide sequence of SEQ ID
NG:2;

(d) a pelynuclectide having a polynuclestide sequance encoding a polypeptide
sequence having at least 95% identity to the polypeptide sequence of SEQ 1D
NC:2Z;
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{e) a polynuclectide with a nucleotide sequence of at least 100 nuctectides
chtained by scrzening a llorary under stringent hybridization conditions with 2
laheled prabe having the sequence of SEQ 1D NO: 1 or a fragment thereof having
at least 15 nucleotides;

(f} a palynucleotide which is the RNA equivalent of a palynucleatida of (a) to (&)

{g) a polynuclactide sequence complementary o said polynuclectide of any one of
(a) to (), and

{h) polynucleatides that are variants or fragments af the polynucleotides of any
one of (a} to (g) or that are complementary to above mentioned polynucleatides,
over the entire length thergof.

5. A polynucleotide of claim 4 selected from the group consisting of:
(a) apolynuclectide comprising the polynucleatide of SEQ 1D NO:T;
(b} the polynuclectide of SEQ ID NO:1;

{c) & polynuclectide comprising a polynucleotide sequence encoding  the
polypeptide of SEQ 1D NO:2; and

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

8. An expression system comprising a polynuclectide capable of producing a
polypeptide of any one of claim 1-3 when said expresaion vestor is present in a
compatible host cell.

7. A recombinant host cell compriging the expression vector of claim 6 or a
mermbrane thereof expressing the polypaptide of any one of claim 1-2.

8. A process for producing a polypeptide of any one of claim 1-3 comprising the
step of cuituring a host cell as defined in claim 7 under conditions sufficient for
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the production of said pelypeptide and recovering the polypeptide from the culture
medium,

9. A fusion protein consisting of the Immunoglobulin Feregion and a polypeptide
any one one of claims 1-3.

10, An antibody immunospecific for the polypeptide of any one of claims 1 10 3.

11. A methed for screening to identify compounds that stimulate or inhibit the
function or leval of the polypeptide of any one of claim 1-3 comprising a method
selected from the graup consisting of:

(a) measuring or, detecting, guantitatively or qualitatively, the binding of a
candidate compound to the polypeptide (or to the cells or membranes expressing
the polypeptide) or a fusion protein thereof by means of a label directly or
indirectly associated with the candidate compound;

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

(¢) testing whether the candidate compound results n a signal generated by
activation or inhibition of the pelypeptide, using detection systems appropriate to
the cells or cell membranes expressing the polypeptide;

(d) mixing a candidate compound with a solution containing a polypeptide of any
one of claims 1-3, to form = mixiure, Measuring activity of the polypeptide in the
mixture, and comparing the activity of the mixture to a centrol mixture which
contains no candidate compound; or

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

() producing said compound according to biotechnological or chemical standard
techniques.
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