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MFQ-114, A BUMAN AJUEBA LIKE PROTEIN
Field of the Invention

This invention reiates to newly identified polypeptides and polynuclectides
encoding such polypeptides sometimes heteinafter referred to as "novel human
Ajuba like profein (MFQ-114)", to their use in diagnosis and in identifying
compounds that may be agonists, antagonists that are potentially useful in
tharapy, and to production of such polypeptides and polynucleoiides.

Bagkground of the Invention

The drug discovery precess is currently undergeing a fundamentai revolution as &
embrases “functional genomics, that s, nigh throughput genome- or gene-based
biclogy. This approach as a means to identify genes and gene products as
therapeutic targets is rapidly superceding carlier epproaches based on "positional
cloning”. A phenotyps, that is a biological function or genetic disease, would be
identified and this weuld then be tracked back fo the responsible gere, based on
its genetic map position.

Functional genomics relies heavily con  high-throughput DNA  sequencing
technelegies and the variaus tools of bicinformatics to identify gene sequencas of
potential interest from the many molecular biology databases now available.
There is a cantinuing need to identify and characterise further genes and their
related polypeptides/proteins, as targets for drug discovery.

Summary of the Invention

The present invention relales {o MFQ-144, in particular MFQ-114 polypepiides
and MFQ-114 polynuclectides, recombinant materials and methods for their
production.  Such polypeptides and polynucieotides are of intersst in relation to
methods of treatment of certain diseasss, including, but not Hmited to, breast,
prosiatic, ovaran and pancreatic cancer, but not fmited io other neoplasic
disorders; neurodegenerative dissase, brain stroke; cardiac and vascular diseago,
angiogenesis, hersinafter referrad to as © diseases of the invention”. In a further
aspect, the invention ratates to methods for idantifying agonists and antaganista
{8.g., inhibitors) using the matetials provided by the invention, and ireating
conditions associated with MFQ-114 imhalance with the identified compounds.
In a still further aspect, the invantion relates to diegnostic assays for defecting
diseases assoclated with inappropriate MFQ-114 activity or lavels,

JP 2004-512046 A 2004.4.22
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Description of the Invantion

In a first aspect, the present invention refates to MFQ-114 polypeptides. Such
polypeptides mclude:

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

{by a polypeptide comprising a polypeptide sequence having at sast 985%,
96%, 7%, BB%, or 38% identity to the polypeptide sequence of SEG ID NO:2;

{¢) a polypeptide comprising the polypeptide sequence. of SEQ 1D NQ:2;

() a palypeptide having at feast 85%, 96%, 97%, 98%, ar 89% identity to the
polypeptide sequence of SEQ 1D NO'2;

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

) a polypeptide having or comprising a polypeptide sequence that has an
Identity Index of 0.95, 0.96, 0,97, 0.98, or .99 compared to the polypeptide
sequence of SEQ ID NO:2;

{g) fragments and variants of such polypepfides in (a) to (f),

Palypeptides of the present invention are believed to be members of the Three
LIM domain family of polypeptides. They are therafore of interest because using
the differantial display gene expression technique from our apoptosis model of
NP-18 (human pancreas adenocarcinoma) irapsfested with the  {umor
suppressar p16 MRCIEN wo identified & 430 bp partial cDNA clone that is
overexpressed and shaws a high homology with a human geramic clone
located in chromoseme 14 {AL132780).

The pulative new human protein, named MFQ-114, homologous to the
differantiai display band 1033 presents a huigh homology 1o an already known
Ajuba murine protein (U79778). The new MFQ-114 gene reveals, using a
protein domains database such as Pfam (Nucleic Acids Res., 1998, 27:280-
282), three tandemly arranged LIM domains in the C- terminal region (see
Figure 1}

LiM domain-containing proteins have been classified acording io $equence
fomologies among the LM domains and the ovarall structure of the protein

JP 2004-512046 A 2004.4.22



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

v
e

0

35

27)

WO 02734411 PCT/EPOLA0RE2

3

(Dawid, I. B., J.J. Green, and R. Toyama. Trends Genef, 1998.14:156-182).
Proteins from group 3 cortain three to four tandem LIM domains at the C-
terminus in association with distinct N-terminal domains. Members of this group
include zyxin (Beckere, M. C. BioEssays, 1997, 18: 948-957), enigma (Wu,
R.Y., and G. N. Gill. J. Bial. Chem, 1884, 271:256085-25090}, among others. This
motif defines an unique double-zine finger structure found in a class of proteins
involved in cell identity, differentiation, and growth conirol (Sanchez-Garcia, |,
and T. H. Rabbits. Cancer Biol, 1893. 4: 349-358), but also for paiholegical
functions such as oncogenests. The LIM domain: CXaCXys aabiXeCXaCXal-Xys
2CX2(DH}, has been shown to be a protein-protein interaction motif that is
critically invalved in the above mentionad processes (Freyd, G., et al. Nature,
1990.344:867-879; Karlsson, O., el ai. Nature, 1890, 344:879-882; Way, J. C.,
M. Chaifie. Cell, 1988. 54:5-16). LIM domains are highiy conserved among
proteins. (n MFQ-114 the LIM domanis have been identified by Pfam prediction
and correspand to the amino acid seduences position 338-396, position 403-
460 and position 463-529. They are thought o funclion as versatile protein
modules, capable of acting within diverse cellular confexts and muitiple
subcellular compartments. Many have been shown to parlicipate in direct
protein-protein interactions, and they may also have the capacity to bind DINA
directly (Beckerle, M. C. BioEssays, 1097, 19: 948-857; Gill, G. M. Struciure,
1905.2:1285-1289; Shmeiche!, K, L., and M.C, Beckerle Mg, Biol. Cell, 1987,
8:218-230).

Group three proteins contain extensive N-tarminal non-LiM, or pre-LIM domains
that are quite divergent. Glicine and profine residues are highly abundant in the
amina-tarminal pre-LiM domain, There are two potenttal SH3 recognition metifs
within the pre-LiM domain.

The murine protein Ajuba has been described recently (Goyal et al. "Ajuba, a
Navel LIM Protein, (nteracts with Grb2, Augments Mitogen-Activated Protein
Kipase Activity in Fibroblasts, and Promotes Mefetic Maturation of Xenopus
Cocytes in a Gbr2- and Ras-Dependent Mannsr™. Mol and Celi. Biol, 1989.
10:4379-4389) a3 a new goup 3 LIM protein. Ajuba associates with Gbr2 i
vifro and in viva, This interaction was mediated by the pre-LIM domain of Ajuba
and the SH3 demains of Gor2.

In generai, SHA inferactions crganize protein complexes, localize proteins within
the cell, facilites enzyme-substrate Interactions, and regulate enzyme activity
{Pawson, T. and J.D. Scott., Science, 1997. 278:2075-2080).

JP 2004-512046 A 2004.4.22



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

20

30

(28)

WO 02734411 PCT/EPOLA0RE2

4

The fact that a major pathway by which Grb2 couples sighaling to the
activation of MAP Kinase Is dependent on the activation of Ras (Egan, 3. E., et
al. Nature,1993. 383:45-51; Kim, F. J., Mol Cell. Bizl, 1998.15:5147-5155)
suggests that Ajuba-mediaied meiotic pragression is Grb2 and Ras dependent.
(Goyal et al. Moi. and Cell. Biol, 1899, 18:4379-4388),

MFQ114 additionally presents a putative nuclear export signal (NES) which led
to an accumulation of the LIM domain fo the cell nucleus. This means hat
Ajuba may shuttle between the nucleus and oytoplasm and this serve to
communicate signal between these two cellular compartments. (Durick, K., at
al. J. Biol. Chem, 1996, 271:12681-12694; Wu, R.-Y,, et al. J. Biol. Chem,
1986, 271:15834-15841, Weng, Z, et al. J. Biol. Chemn, 1993. 268: 14956-
148€3).

There is evidence for cross talk between the proliferation/differsntiation
pathways activated by Ras/RaffMAPK and growth arest funtions of tumor
suppresser proteins ncluding pS53, p16, and Rb (Aless, D.R., Cruenda, A., J.
Biol. ©hem, 1835, 270, 27489-27408; Hollstein, M., Sidransky, D.,Science,
1961, 253, 48-53)). Alsa, sustained Ras or Raf signaling has been reported fo
activate p53 and/or p21 as well as p15 expression leading to growth arrest (Lin,
A, W., and Serrang, M., Genes Dev, 199812, 3008-301%; Zhu, J., Woads, D.,
Genes Dev, 1998, 12, 2897-3007). These studies show the reciprocal
interconnaction of these signaling pathways may imply a positive feedback loop
in which permansnt growth arest coud be increased by sufficlent up- regulation
of either p53 or MAPK pathways (Sam W. Lee, L Fang, Makoto lgarachi,
PNAS, 2000.97: 15; 8302-8308).

This putative protein MFQ114 as member of LiM-profeins, is expected fo
participate In  protein-protein interactions and 1o play an  impertant role in
growth facter signaling pathways. We hypothetize that could be the interaction
with Grb2 [eads 1o the activation MAPK patiway in a Ras dependent manner,
Regulation of this pathway may have implication in degeneration diseases, as
cancer, neurodegenerative diseases, and brain and heart ischamia.

The hiological properties of the MFQ-114 are hereinafter referred to as
“bickogical activity of MFQ-114" or "MFQ-114 activity". Preferably, a palypeptide
of the present invention exhibits at least ope biological activity of MFQ-114.
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Paolypeptidas of the present invention aiso includes variants of the afarementionad
polypeptides, including all allelic forms and splice varants. Such polypepfides
vary fram the reference polypeptide by insertions, deletions, and substitutions that
may be consarvative or non-conservative, or any camhiration thersof. Particularty
preferred variants are {hose in which several, for instance from 50 1o 30, from 30
to 20, from 2010 10, from 10to 5, from S1o 3, from 3 10 2, from 210 1 or 1 amino
acids arz inserted, substituted, or delsted, in any combination.

Preferred fragments of polypeptides of the present invention include a polypeptide
comprising an amino acid sequence having at least 30, 50 or 100 contiguous
aming acids from {he amino acid sequence of SEQ ID NO: 2, or a polypeptide
comprising an aming acid sequence having at lsast 30, 50 or 100 contiguous
amine acids truncated ar defeted from the amino acid sequence of SEQ 1D NQ:;
2. Prefarred fragments are biologically active fragments that mediate the
biologica) activity of MFQ-114 including those with a similar activity or an
improved activity, or with a decrsased undesirable activity. Also prefarred are
those fragments that are antigenic or immuncgenic i an animal, especially in a
human.

Fragments of the polypeptides of the invention may be empioyed for producing
the corregponding full-length polypepiide by peptide synthesis; thersfors, these
variants may be employed as intermediates for producing the fulHength
polypeptides of the invention. The polypeptides of the present invention may be
in the form of ihe “mature” profein or may be a part of a larger protein such as a
pracursor or & fusion protein. It is often advantagecus to include an additional
amino acid seguence that contains secretory or leasder sequences, pro-
sequences, sequences that aid in purification, for instance muitiple histidine
residues, or an additionzl sequence for stability duting recombinant production.

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

In & further aspect, the present invention relates to MPC-114 polynucleotides.
Such polynucleotides include:
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(a) a polynucteotide comprising a palynucleotida sequence having at least 95%,
96%, 97%, 98%, or 92% identity to the polynucleotide squence of SEGQ 1D
NG,

{0) = polynucieotide comprising the polynuclectide of SEQ 1D NO:;

() a polynucleotide having at least 95%, 96%, 87%, 98%, or 98% identity to the
polynucieotide of SEQ 1D NO: 1

{d) the palynuclectide of SEQ ID NO:1;

fe) a polynuclectide caomprising & polynuclectide seguence encoding a
polypeptide saguence having at least 95%, 96%, 87%, 98%, ar 9%% identity to
the polypeptide sequence of SEQ 1D NO:2;

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

(g) a polynucisotide having a polynucleofide sequence enceding a polypaptide
sequence having at least B85%, 96%, 97%, 98%, or 88% identily to the
palypeptide sequance of SEQ (D NO:2;

{h} a polynucleotide encading the polypeptide of SEQ 1T NO:2;

liy a polynuclectide having or comprising a polynucfectide sequence that has
an identiy Index of 0.95, 0.88, 097, 098 or 0.9% compared to the
polynuciectide sequence of SEQ IO NO:1;

{{Y a polynucledtide having or comprising a polynudeofide saquence encoding a
polypaptite seguence that has an ldentity index of 0,98, 0.98. 0.87, 0.98, or
0.98 compared to the polypeptide sequence of SEQ I NO:2; and

polynucleotides that are fragments and varlants of the above mentioned
polynuclactides or that are complementary to above mentianed polynuclectides,
over the entire length thereaf.

Preferted fragments of polynucleotides of the present irwention inciude a
polynucleotide comprising an nuckofide sequence having at least 15, 3¢, 5¢ or
100 contiguous nucleotides from the sequence of SEQ 1D NO: 1, or 2
polynucleotide camprising an sequenca having at ieast 30, 50 or 100 contigucus
nuclentides truncated ar deleted frormn the sequence of SEQ 1D NO: 1.
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Preferred variants of polynuclectides of the present invention include splice
vanants, allelic varfants, and polymarphizms, including polynucleciides having
one or more single nucleotide palymorphisms (SNFs).

Polynuciectides of the present invention alse include polynucleotides encoding
palypeptide variants that comprise the amina acid sequence of SEQ ID NO:2 and
in which several, for instance from 50 to 30, from 30 to 20, from 20 to 10, from 10
to 5, from S to 3, fram 3 to 2, from 2 to 1 or 1 amino acid residues are substituted,
deleted or added, in any combination.

in a further aspect, the present invention provides polynuclectides that are RNA
franscripts of the DNA seguences af the present invention. Accordingly, there is
wrovided an RNA polynucleatide that:

ta) comprises an RMNA transcript of the DNA seguence enceding the
polypeptide of SEQ iD NO:2;

(b} is the RNA transcript of the DNA sequence sncoding the polypeptide of
SEQID NQ:Z;

(c) comprises an RNA franscript of the DNA sequence of SEQ 1D NC:1; or
{d) is the RNA transcript of the DMA sequence of SEQ 1D NO:1;

and RNA polynucleotides that are complementary therato.

The polynucleotide sequence of SEQ ID NO:1 shows homology with Ajuba
mRNA, complete cds. (Mus musculus), UT8776. The polynucteotide sequence of
SEQ ID NO:1 is a cONA sequence that encodes the polypeptide of SEQ 1D NO:2.
The polynuciectide sequence encoding the palypeptide of S3EQ 1D NO-2 may be
identical to the polypeptide encading sequence ef SEQ 1D NO:1 or it may be a
sgquence other than SEQ ID NO:t, which, as a result of the redundancy
{degeneracy) of the genetic code, also encodes the polypeptide of SEQ 1D
NC:2. The polypeptide of the SEQ ID NO:2 is related to other proteins of the
Three LIM domain family, having homology andfor structural similarity with Ajuba
{Mus musculusy, AAB3B28T.1.

Preferred pelypeptides and polynuglectides of the prasent invention are expected
to have, inter afia, similar biclogical functionsiproperdies to their homelogous
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polypeptides and polynuclectides.  Furthermore, preferred polypeptides and
polynucleotides of the presant invention have at least one MFQ-114 activity.

Palynucleotides of the present invention may be cbtained vsing standard slening
and screening technigues from a cDNA library detived from mRNA i cells of
human, mouse, drosophila or NP18 human pancreas cancer eell line, (see for
instance, Sambrook ef af., Malecular Cloning: A Laboratery Manual, 2nd Ed., Cald
Spring Hatbor Laboraiory Press, Cold Spring Herbor, N.Y. {198%)).
Paolynuclectides of the invention can also be cblained from natural sources such
as genomic DNA libraries or can be synthesized using well known and
sommercially available technigues.

When polynucleotides of the present invention are used for the recombinant
preduction of polypeplides of the present invention, the polynucleciide may
include the coding sequence far the mature polypeptide, by iiself, or the coding
sequence for the mature polypeptide in reading frame with other coding
sequences, such as those encoding a leader or secretory sequence, a pre-, or
pro- or prepro- protein sequence, or other fusion peptide portions. For examgle, a
marker sequence that facilitates purification of the fused polypeptide can be
encoded.  In cerain preferrad embodiments of this aspect of the invention, the
marker seguence is a hexa-histidine peplide, as provided in the pQE vector
(Qiagen, Inc.) and describad in Gentz ef af., Proc Natl Acad Sci USA (1989)
£6:821-824, or i3 an HA tag. The palynuciectide may also contain non-coding &
and 3' sequances, such as transcrbed, non-transiated sequences, splicing and
polyadenylation signals, ritosome binding sites and sequences that stabilize
mRNA.

Polynucieatides that are identical, or have sufficient identity to a polynuclestide
sequence of SEQ ID NO:1, may be used as hybridization probes for cONA and
genomic DNA or as primers for a nucleic acid amplification reaction (for instance,
PCR). Such probes and primers may be used to isclaie full-length cDNAs and
genomic clones encoding polypeptides of the prasent inventicn and to isolate
cDNA and genomic clones of ather genes (including genes encoding paralogs
fram human sources and arthologs and paralogs from species ofhier than human,
mouss, drosophila) that have a high sequence similarily to SEQ 1D NG,
typically af least 95% Kenfity. Preferred probes and primers will generally
comprise at least 15 nucieotides, praferably, at least 30 nuclectides and may have
at least 50, if nat at least 100 nuclectides. Particutarly preferred probes wift have
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between 30 and 50 nucleotides. Particularly preferred primers wili have between
20 and 25 nusiectides.

A polynuclectide encoding a polypeptide of the present invention, including
homologs from species other than human, mouse, drosophila, may be obtained
by a process comprising the steps of screening a  library under stringent
hybridization condtions with a labeled probe having the sequenca of SEQ 1D NO:
1 or a fragment thereef, preferably of at least 15 nucleotides; and isclating full-
length cDNA and genomic clones containing said polynucteotide sequence. Such
hybridization techrigues are well known to the skilled artisan. Preferred stringent
hyhridization canditions include overnight incubation at 42°C in & solution
comprising: 50% farmamide, 5xSSC (150mM NaCl, 15mM triscdium citrate), 50
mi sodium phosphate (pH7.5), 5x Benhardt's solution, 10 % dextran sulfate, and
20 micragram/ml denatured, shearad salmon sperm DNA; followed by washing
the fiiers in 0.1x SSC at about 650G, Thus the present invention also inciudes
isclated pelynuclectides, preferably with a nucleotide sequence of at least 100,
whtained by screening & lbrary under stingent hyhridization conditions with a
labeled probe having the sequence of SEQ 1D NO:1 or a fragment thereof,
preferably of at least 15 nucleotides.

The skilled artisan will appreciate that, in many cases, an isclated GDNA
sequence will be incomplete, in that the region coding for the polypeptide does
not extend all the way through to the & temminus. This is a consequence of
reverse transcriptase, an enzyme with inherantly low “processivity” (a measurg
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 synihesis.

There are several methods available and well known to those skilled in the art
to abtain full-length cDNAs, or extend short cDNAs, for example those based on
the method of Rapid Amplification of cDNA ends (RACE} (see, for example,
Frohman et al, Proc Nat Acad Sc¢i USA BS, B308-9002, 1988). Recent
madifications of the technigus, exempified by the Marathon (trade mark)
technology (Clontech Labaratories Inc) for example, have significanty
simplified the search for longer cDNAs. In the Marathon (rade mark)
technology, ¢DMAs have been prepared from mRNA exiracted from a chosen
tissue and an ‘adaptor sequence ligated onto each end. Mucleic acid
amplfication (PCR) is then carried out to amplify the "missing” 5' end of the
cONA using & combination of gane specific and adaptor specific oligonucleotide
primers.  The PCR reaction (s then repeated using ‘nested’ primers, that is,
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primers designed to anneal within the ampified product (typically an adaptor
specific primer that anneals further 3' in the adaptor sequence and a gene
specific primer that anngals further 5' in the known gene seguence). The
products of this reaction can then be analysed by DNA sequencing and & fuil-
fength cONA Gonstructed either by joining the product directly to the existing
cDNA to give a complete sequence, or camying out a separate full-length PCR
using the new sequence information for the design of the 5' primer.

Recambinant polypeptides of the present invention may be prepared by
procasses well known in the art from genetically engineered host cells comprising
expression systems. Accordingly, in a further aspect, the present invention relates
to exprassion systems comprising a polynucleotide or polynucleatides of the
present invention, to hast cells which are genetically engineered with such
axpression sytems and to the production of pelypeptides of the invention by
recombinant techniques. Celi-free transiation systems can also be employed fo
produce such proteins using RNAs derived from the DNA constructs of the
present invention.

For recombinant production, host cefls can be genstically engineered to
incorporate expression systems or portions thereof for polynuclectides of the
present invention. Polynucleotides may be introduced into host cells by methods
descrbed in many standard laboratory manuals, such as Davis at al, Besic
Methads in Molecular Biology (1986) and Sambrook ef al(ibid). Preferred
methads of infroducing polynucleotides inte host cells include, for instance,
calcium  phosphate  transfection, DEAE-dextran mediated  ftransfection,
transvection, microinjection, cationic lipid-mediated transfection, electroporation,
transduction, scrape loading, ballistic introduction or infection.

Representative examples of appropriate hosts include bacterial cells, such as
Slreptosacct, Stapiviococo!, E. coff, Stroptomyses and Bacilfys subilia cslls;
fungal cells, such as yeast cells and Aspergifus cells; insect cells such as
Crosophils 82 and Spodoptera S8 cells; animal cells such as CHC, COS, Hela,
C127, 3T3, BHK, HEK 293 and Bowes melanoma cells; and plant cells.

A great variaty of expression systems can be used, for instance, chromosomal,
episomal and virus-derived systems, e.g., vectors derived from bacterial plasmids,
from bacteriophage, from fransposons, from yeast episomes, frem insertion
elements, from yeast chromaosomal elements, from viruses such as baculoviruses,
papava viruses, such as SV40, vaccinia viruses, adenoviruses, fowl pox viruges,
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pseudorables viruses and retroviruses, and veciors dstived from combinations
thersaf, such as thase derived from plasmid and bacteriophage genetic slements,
such as cosmids and phagemids. The expression systems may contain contral
regions that regulate as well as engender expression. Generally, any system or
vectar that is able to maintain, propagate or express a palynuclestide to produce a
polypeptide in a host may be used. The appropriate polynuclectide sequence
may be inserted into an expression system by any of a variety of well-known and
routine techniques, such ag, for example, those set forth in Sambrook et al., (ibid).
Appropriate secration signals may be incorparated inta the desired polypepiide to
allow sscretion of the translated protein nto the lumen of the erdoplasmic
reticulum, the periplasmic space or the extracetlular environment. These signais
may be endogenous to the polypeptide or they may be heterclogous 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 svent, the cells may be harvesied prior o use in the
screening assay. !f the polypeptide is secreted into the medium, the medium
can he recavered in ordar to recover ahd purify the polypeptide. If produced
intracallularly, the cells must first be lysed hefore the polypeptide is recovered.

Polypeptides of the present invention can bhe recovered and purified from
recombinant cell cultures by well-known methods including ammenium sulfaie or
ethanol precipitation, acid extraction, anion or cation exchange chromatography,
phesphoceliulose  chromatagraphy, hydraphobic  interaction chromatography,
affinty  chromatography, hydraxylapatte  chromatography  and  lectin
chromatography. Most preferably, high performance (iquid chromatography is
employed for purification. Well known technigues for refolding proteins may be
employed fo regenerate active conformation when the polypeptide is denatured
during Intracelluiar synthesis, isolation andfor purfication.

Polynuclectides of the present invention may be used as dfagnostic reagents,
through detacting mutations in the associated gene. Deteclion of a mutated form
of the gene characierised by the polynuclectida of SEQ 1D NO:1 in the cDNA or
genomic seqience and which s associgted with a dysfuncion will provide &
diagnostic foo! that can add to, or defins, a diagnosis of a disease, or susceptibility
to a disease, which resutts from under-expression, over-expressicn or allered
spatial or temporal expression of the gene. Individuals carrying mutations in the
gene may be detected at the DNA level by a variety of technigues well known in
the art.
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Nucleic acids for diagnosis may be obtained from a subject's calls, such as from
blood, urine, saliva, tissue biopsy or autepsy material. The genomic DNA may be
used directly for detection or it may be amplified enzymatically by using PCR,
preferably RT-PCR, or ofher amplification techniques prior to analysis. RMA or
cONA may also he used in similar fashion. Defetions and inserfions can be
detected by a change in size of the amplified product in comparisan to the normai
genotype. Point mutations can be identified by hybridizing amplificd DNA to
labeled MFQ-114 nuclectide sequences. Perfactly matched seguences can be
distinguished from mismatched duplexes hy RNase digestion or by differences in
meliing temperatures. DMNA sequence difference may also be detected by
alterations in the elecirophoretic mobility of DNA fragments in gels, with or without
denaturing agents, or by direct DNA sequencing (see, for instance, Myers &t al.,
Science (1885) 230:1242). Sequence changes af specific locations may also be
revealed by nuclease protection assays, such as RNase and $1 protaction or the
chernical cleavage methad (see Cotton ef al, Proc Natl Acad Sci USA (1885) 85:
4397-4401).

An array of oligenuclectides probes comprising MFQ-114  polyaucleoiide
sequence ar fragments thereof can be constructed to conduct efficient screening
of a.g., genetic mutations. Such arrays are preferably high density arrays or grids.
Array technology methods are well known and have general applicability and can
be used to address a variety of questions fn molecular genetics including gene
expression, genetic nkage, and genetic variability, see, for example, M.Chee et
al., Science, 274, 610-613 (1986) and other references chied thersin.

Detection of abnomally decreased or increased levels of paiypeptide or mRNA
expression may also be used for diagnosing or defermining susceptibility of a
subject to a disease of the invenfion. Decreased ar increased expression can be
measurad at the RNA level using any of the methods well known in the art for
the quantitation of polypucieotides, such as, for example, nucleic acid
ampiification, for instance PCR, RT-PCR, RNase protection, Nerthern blotting
and otter hybridization metheds. Assay techniques that can be used fto
determine levels of a protein, such as a polypeptide of the present invention, in a
samgle derived from a host are weikknown to those of skill in the art. Such assay
methods include radicimmunocassays, competitive-binding assays, Wastern Blot
analysis and ELISA assays.

Thus in another aspect, the present invention relates to a diagonostic kit
comprising:
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(a) a polynuclectide of the prasent invention, preferably the nuciectide
sequence of SEQ ID NO: 1, or a fragment or an RNA transcript thereof;

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

{¢) a polypeplide of the present inveniion, preferably the palypeptide of SEQ ID
NO:2 or a fragment thereof; or

(d) an antibedy to a polypeptide of the present invention, preferably to the
polypeptide of SEQ ID NC:2.

It will be appreciated that in any such kit, (g}, (B}, {c} or (d) may comprise a
substantial component. Such a kit will be of use in diagnosing a disease ar
susceptibifity to a disease, particularly diseases of the invention, amongst
athers.

The polynuclectide sequences of the present invention are valuable for
shromosome localisation studies. The sequence is specifically targeted to, and
can hybridize with, & particular location on an individual human chromosome. The
mapping of relevant sequences to chromosomes accarding to the present
invention is an inportant first step in correlating those sequences with gene
associated disease. Once a sequence has been mapped io a precise
chromosamal location, the physical position of the sequence on the chremosoms
can ba correlzaied with genetic map data. Such data are found in, for exampie, V.
tcKusick, Mendelian Inheritance in Man (available on-line through Johns Hopkins
University Welch Medical Library). The relationship between genas and diseases
thai have been mapped fo the same chromesomal region are then identified
through linkage analysis (co-inharitance of physically adjacent genes). Pracise
human chramosamal localisations for a genomic sequence (gene fragment atc.)
can be determined using Radiation Hybrid (RH) Mapping (Waiter, M. Spiliett, D.,
Thamas, P., Weissenbach, J., and Goadfeflow, P., {1894) A method for
constructing radiation hybrid maps of whole genomes, Nature Genetics 7, 22-
28). A numbger of RH panels are available from Research Genetics (Huntsvilie,
AL, USA) e.g. the GeneBridge4 RH pansi (Hum Mol Genet 1996 Mar, 5(3):339-
48 A radiation hybrid map of the human genome. Gyapay G, Schmitt K,
Fizames C, Jones H, Vega-Czamy N, Spillett D, Muselet D, Prud'Homme JF,
Dib €, Auffray C, Morissette J, Weissenbach J, Goodfellow PN, To determine
the chromasomal location of a gene using this panel, 93 PGRs are performed
using primers designed from the gene of interest on RH DNAs. Each of these
DNAs contains random human genomic fragments maintained in a hamster
background (human / hamster hybrid cell lines). These PCRs result in 93
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scaores indicating the presence ar absence of the PCR groduct of the gene of
interest. These scores are compared with scores created using PCR products
from genomic sequences aof known location.  This comparison is conducted at
hiip:/Asww.genome.wimitedu/. The gene of the present invention maps fo
human chramasome 14.

The polynucleotide sequences af the present invention ate alsa valuable tools for
tissua expression studies. Such siudies allow the determination of expression
patterns of poiynuciectides of the present invention which may give an indication
as 1o the expression pattems of the encodad polypeptides in tissues, by detecting
the mRNAs that encode them. The techniques used are well known in the art and
include in situ hydridisation techniques to clones arrayed on a ged, such as cONA
microarray hybridisation (Schena ef al, Science, 270, 467-470, 1995 and Shalon
et al, Genome Res, 6, 539-645, 1998) and nuclectide amplification techniques
such as PCR. A preferred method uses the TAOMAN (Trade mark} technology
available from Perkin Elmer. Results from these siudies can provide an indication
of the normal functian of the polypeptide in the organism. In addition, comparative
studies of the nermal expression pattern of mRNAs with that of mRNAs encoded
by an alternative form of the same gene (for example, one having an alteration in
polypeptide cading potential or a regulatory mutation) can provide valuable
insights into the role of the polypeptides of the present invention, or that of
inappropriate expression thereof in disease. Such Inappropriate expression may
he of a temporal, spatial or simply quantitative nature.

The polypeplides of the present invention are expressed in kindey, placenta, ung,
liver, pancreas, heart and fetal heart, prosiate, ovary and smaif intestine, muscle;
breast carcinoma, prostatic adenacarcinoma, ovarian carcinoma, colen and
pancreatic cancer,

A fuither aspect of the present inveniion relates to antibodies. The polypeptides
of the irwention or their fragments, or cells expressing them, can be used as
immunogens ko produce antibadiss that are immunospecific for polypeptides of
the presant invention. The frm “mmunisepecific” reans that the antibodies have
substantially greater affinity for the pelypeptides of the invention than their affinity
for other related polypeptides in the prior art.

Antibodies genarated against polypeptides of the present invention may be
pbtained by administering the polypeplides or epitope-bearing fragments, or cells
o an animal, preferably a non-buman animal, using routine protocols.  For
preparation of maonoclonal antibadies, any techmique which provides antibodies
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produced by continuous cell ine cultures can be used. Examples include the
hybridoma technique (Kohler, G. and Milstein, C., Nature (1975} 266:495-497),
the trioma technigue, the human B-cell hybridoma technique (Kozbor ef af.,
Immuneiogy Today (1983) 4:72) and the EBV-hyhbridoma technigue (Cole ef af,
Maoneclonal Antibadies and Cancer Therapy, 77-26, Alan R. Liss, Inc., 1985).

Techpiques far the production of single chain antibodies, such as those described
in U.S. Patent Nao. 4848779, can also be adapted to produce single chain
antipodies o polvpeptides of this invention. Also, transgenic mice, or other
orgartisims, including other mammals, may be used to express humanized
antibedies. :

The above-desaribed antibodies may be employed 1o isolate or to identify clones
expressing the polypeptide or to puify the polypeptides by affinity
chramatography.  Antibodies against polypeptides of the present invention may
algo be employed te treat diseases of the inventioh, amongst others.

Polypepiides ang polynucleatides of the present invention may also be used as
vaccines. Accordingly, in a futther aspect, the present inveption relafes o a
method for induging an immunalogical response in a2 mammai that comprises
inoculating the mammal with a polypeptide of the present invention, adequate to
produce antibody and/or T cell immune respense, including, for example,
cylokine-producing T cells or cytotoxic T cells, to protect said animal from
disease, whether that disease is already established within the indlvidual or not.
An immunolegical responsa in a mammal may also be induced by a method
camprises delivering a polypeptide of the present invention wia a vector
directing expression of the polynucleotide and coding for the polypeptide i vivo
in order fo induce such an immunclogical response to produce anibody to
protect said animal from diseases of the invention. CGne way of administering
the vector is by accelerating it into the destred cells as a coating on particles or
otherwise. Such nucleic acid vector may comprise DMA, RNA, a modified
nudleic acid, or a DNA/RNA hybrid. For use a vaccing, a polypeptide or a
rudleic acid vector wil be nommally provided as a vaccine formulation
teormposition). The formulatien may further comprise a suitable carrier. Since a
polypeptide may be broken down in the stomach, it is preferably administered
parenterally (for instance, subcutaneous, intramuscular, intravenous, or
intragermal injection)  Formulations suitable for parenteral administration
include aquecus and nan-aqueols starfle injection solutions that may contain
anti-sxidants, buffers, bacteriostats and solufes that render the formulation
instonic with the blood of the recipient; and aquesus and non-agueous sterile
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suspensions that may include suspending agents or thickening agents. The
formulations may be presented in unit-dose or multi-dose containers, for
example, sealed ampouies and vials and may be siored in a freeze-dried
condition réquiring only the addition of the sferile liquid carrier immediately prior
to use. The vaccing formulation may also include adjuvant systems for
enhancing the immunoganicity of the formulation, such as oil-in water systems
and ather systems known in the art. The dosage will depend on the specific
activity of the vaccing and can be readily determined by routing experimentation.

Polypeptides of the present invention have one or more biological functions that
are of relevance in one or more disease states, in particutar the diseases of the
invention hersinbefore mentioned. 1t is therefore useful to to identify compounds
that stimulate or inhibit the function or level of the polypeptide. Accordingly, in a
further aspect, the present invention provides for a methad of screening
compounds to identify those that stimulate or inhibit the function or ievet of the
polypeptide.  Such meiheds identfy agonrists or antagonists that may be
emplayed for therapeutic and prophylactic purposes for such diseases of the
irvention as hereinbefore mentioned. Compounds may be identified from a
variely of sources, for examnple, cells, cell-free preparations, chemical lbraries,
eollections of chemical compounds, and natural product mixdures. Such agenists
or antagonists so-dentified may be natural or modified substrates, ligands,
receptors, enzymes, sfc., as the case may be, of the polypeptide; a structural or
functichal mimetic therecf (see Caligan &f al, Current Protocols in Immunology
1(2):Chapter 5 (19911 or & small maleculs,

The screening method may simply measure the hinding of a candidate
compound to the polypeptide, or fo cells ar membranes bearing the polypepiide,
ar a fusion pretein thereof, by means of a fabel directly or indirectly associated
with the candidate compaund. Alternatively, the screening methad may involve
measuring or detecting (gualitatively or quantitatively) the competitive binding of
a candidate compound to the polypeptide against a iabeled competitor (g.g.
aganist or antagonist). Further, these screening methods may test whether the
candidate compound results in a signal generated by activation or inhibition of
the polypeptide, using detecfion systems appropriate fo the cells bearing the
polypeptide. Inhibitors of activation are generally assayed in the presence of a
known agonist and the effect on activation by the agonist by the presence of the
candidate compound is observed. Further, the screening methods may simply
camprise the steps of mixing a candidate compound with a solution containing a
polypeptide of the present invention, to form a mixture, measuring a MFQ-114
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activity In the mixture, and comparing the MFQ-114 activity of the mixture to a
control mixture which contains no candidate compound.

Polypeplides of the present invention may be empleyed in conventional low
capacity screening methods and also in high-throughput screening (HTS)
formais. Such HTS formats include not only the well-established use of 96-
and, mare recently, 364-well micotiter plates but aiso emerging methods such
as the nanowell method described by Schuflek et al, Anal Blochem., 248, 20-29,
{1997).

Fusion prateing, such as those made frem Fo portion and MFQ-114 polypeptide,
as hereinbefore described, can alse be used for high-throughput screening
assays to identify antagonists for the palypeptide of the present invention (ses
D. Benneatt ef al., J Mol Recognition, 8:52-58 (1995); and K. Johanson et al., J
Biol Chem, 270{16):8459-8471 (1985)).

Sereaning techniques

The pelynuclectides, polypeptides and antibodies to the polypeptide of the
present invention may also be vsed to configure screening methods far
detacting the effact of added compounds on the preduction of mRNA and
polypeptide in cells. For example, an ELISA assay may be construcled for
maasuring secreted or cell assoclated levels of polypeplide using moneclonal
and polyclonal antibodies by standard methods known in the art. This can be
used to discover agents that may inhibit or enhance the production of
polypeptide (alsc called antagonist or agenist, respectively) from suitably
manipulated cells or tissues.

A polypeptide of the present invention may be used to identify membrane bound
or soluble receptars, if any, through stendard receptor binding technigues
known in the art. These include, bui are not fimited 1o, ligand binding and
ciossiinking assays in which the polypeptide is labeled with a radioactive isotope
(for instance, 1251), chemically medified {for instance, biotinytated), or fused to
a peptide sequence suitabie for detection or purification, and incubated with a
source of the putative receptar {cells, cell membranes, cell supemnatants, tissue
extracts, bedily fluids). Other methnds include biophysical technigues such as
suiface plasmon resonance and speciroscopy.  These screening metheds may
alge be used to identify agonists snd antagenists of the polypeptide that
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compete with tha binding of the polypeptide to its receptors, if any. Standard
rethods for conducting such assays ars well understocd in the art.

Examples of antagonists of polypeptides of the presant invention include
antibodies or, in some cases, oligonucfeotides ar proteins that are closely related
to the ligands, substrates, receptors, enzymes, =ic., as the case may be, of the
polypeptide, e.g., a fragment of the ligands, substrates, receptors, enzymes, eitc.;
or a small moleculs that bind to the polypeptide of the present invention but da not
elicit a response, so that the activity of the polypeptide is praventsd.

Screening methods may also involve the use of transgenic technology and
MFQ-114 gene. The art of constructing transgenic animals is well established.
Far example, the MFQ-114 gene may be introduced through microinjection into
the male prenucleus of fertilized oocytes, retroviral transfer into pre- or post-
impiantation embryos, or injection of geretically modified, such as by
electroporation, embryonic stem cells info host blastocysts. Particulary useful
transgenic animals are so-called "knock-in" animals in which an animal gene is
replaced by the human aquivalent within the genome of that animal. Knock-in
transgenic animals are useful in the drug discovery process, for target
validatian, where the compaund is specific for the human target. Qther usefu!
transgenic animals are so-called "knock-out" animals in which the expressien of
the animat orthalog of a polypeptide of the present invention and encoded by an
andogenous DNA sequence in a cell is partially or completely annulled. The
gene knock-put may he targsted to specific cells or lissues, may occur only In
certain cells or tissues as a consequence of the limitations of the technology, o
may occur in all, or substantiaily all, cells in the animal. Transgenic animai
technology alsp offers a whole animal expression-cloning system in which
introduced genes are expressed to give large amounts of polpeptides of the
present invention

Sereering Kits for use in the above described methods form a further aspect of
the present invention. Such screening kits comprise:

(a) a polypeptide of the prasent invention;

{h) a recombinant cell expressing a polypeptide of the presént invention;
{c} a cell membrane expressing a polypeptide of the present invention; or
{d} an antibody to a polypeptide of the present invention;

which polypeptide is praferabty that of SEQ 1D NO:2.
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It will be appreciated that in any such kit, (&}, (b}, (c) or {d} may comprise a
subsiantial cormponent.

Glossary

The following definitions are pravided to facilitate understanding of certain terms
used frequently hereinbefors,

“Antibadies" as used herein includes galycional and monaclonal antibodies,
chimeric, single chain, ang humanized antibodies, as weil as Fab fragments,
including the praducts of an

Fah ar other immunoglabulin expression library,

"Isolated” means allered "by the hand of man” from its natural state, /e, if if
ocours in nature, it has been changed or removed from iis ariginal enviroryment,
or both. For example, a polynuclectide or a polypeptide naturally present in a
living grganism is not "isofated,” but the same polynuclectide or polypeptide
separated from the coexisting materials of its natural state is "isolated”, as the
term is employed hergin.  Moreover, a polynucleatide or polypeplide that is
intreduced into an arganism by transformation, genetic manipulation or by any
ciher recombinant methed is “isolated" even if it is stil present in said organism,
which organism may be living or non-living.

*Pelynuclectide” generally refers to  any polyribonuciectide (RMA} or
polydeoxribonuclectide (DNA), which may be unmodified or madified RNA or
DNA, "Polynuclestides” include, without limitation, single- and double-stranded
DNA, DNA that is a mixture of single- and double-stranded regions, single- and
double-stranded RMA, and RNA that is mixiure of single- and double-stranded
regions, hybrid molecules comprising DNA and RNA that may be single-
stranded of, mora typically, double-stranded or & mixture of singie- and double-
stranded regions. In addition, “polynuclentide” refers fo friple-stranded regiens
comprising RNA or DNA or both RNA and DNA. The term “polynuciectide” also
includes DMAs or RNAs containing one er more modifisd bases and DNAs or
RNAs with backbones medified for stabifty or for other reascons. "Modified”
bases include, for example, iritylated bases and unusual bases such as inosine.
A varety of modifications may be made to DNA and RNA, thus, “polynuciectide”
embraces chemically, enzymatically or metabolically medified forms of
polynuclectides as typically found in nature, as well as the chemical forms of
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DMA and RMA charagterstic of viruses and cells.  “Polynuclectide” also
embraces relatively short pelynucizotides, often refemed to as oligonucleotides.

“Polypeptide” refers to any polypeplide comprising two or more aming acids
joined to each other by peptide bonds or modified peptide bonds, Le., peplide
isostares. "Polypeptide” refers to both short chains, commonly referred to as
peptides, cligopeptides or oligomers, and fo longer chains, generally referred to
as proteins.  Polypeptides may contain amine acids ather than the 20 gene-
encoded amino acids. "Polypeptides” include aming acld sequences modified
aither by natural prosesses, such as post-ranslational processing, or by
chemical modification fechniques that are well known in the art.  Such
madifications are well descrbed in basic texts and in more detailed
moncgraphs, as well as in a voluminous research literature. Modifications may
oeeur anywhere in a polypeptide, including the peptide backbone, the amino
acit side-chains and the amina or carboxy! termini. It will be appreciated that
the same type of modificaticn may be present to the same or varying degrees at
several sites in a given polypeptide.  Also, a given polypeptide may ¢ontain
many types of modifications. Polypeptides may be branched as a result of
ubiguitination, and they may be cyclis, with or without branching. Cydlic,
branched and branched cyclic polypeptides may result from post-translation
natural processes or may be made by synthaetic methods. Modifications inciude
acetylation, acylation, ADP-ribosylation, amidation, blotinylation, covalent
attachment of flavin, covalent attachment of a heme moiety, covalent
attachment of a nucleotide or nuclectide derivative, covalent attachment of a
lipid or lipid derivative, covalent attachment of phosphotidylinositol, cross-
finking, cyclization, disuffide bond formation, demethylation, formation of
covalent cross-links, formation of cysting, formation of pyroglutamate,
formytation, gamma-carboxylation, glycosylation, GPl anchor formaticn,
hydroxylation, jodination, methylation, myristoylation, oxidation, proteclytic
processing, phospharyation, prenvlation, racemization, selencviation, sulfation,
transfer-RNA mediated addition of amine acits to proteins such as arginylation,
and ubiquitination (see, for instance, Proteing - Structure and Molecular
Properties, 2nd Ed., T. E. Crelghton, W, H. Freeman and Company, New York,
1993, Wold, F., Postfranslational Protein Modifications: Perspectives and
Prospects, 1-12, in Fost-transtational Covalent Medification of Proteins, B. C.
Johngon, Ed., Academic Press, New York, 1983; Seifter f af, "Analysis for
protein modiications and nonprotein cofactors”, Meth Enzymol, 182, 626-646,
1990, and Rattan et al, "Protein Synthesis: Post-translational Medifications and
Aging”, Ann NY Acad Sci, 663, 48-62, 1082).
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"Fragment” of a polypeptide sequence refers to a polypeptide sequence that is
shofter than the reference sequence but that retains essentially the same
biolagical funciicn or activity as the reference polypeptide. "Fragment" of a
polynucleotide sequence refers to a polynucloetide sequence that is shorter
than the reference sequence of SEGQ 1D NO:1..

“Varfant” refers to a polynuciectide ar pafypeptide that differs from a reference
polynucleotide or polypeptide, but retains the essential properties thereof. A
typical variant of a polynucleotide differs in nuclectide sequence from the
reference polynuclectide. Changes in the nucleofids sequence of the variani
may or may not alter the amine acid sequence of a polypeptide encaded by the
reference polynuclectide.  Nucleotide changes may result in amino acid
substitutions, additions, defetions, fusions and truncations in the potypeptide
encoded by the reference sequence, as discussed below. A typical variant of a
polypeptide differs in amine acid sequence from the referance polypeptide.
Generally, alterations are fimied so that the seguences of the reference
polypeptide and the variant are closely similar overall and, i many regicns,
identical. A wvariant and reference peiypeptide may differ in amino acid
sequence by ane or more subsiitutions, inserlions, deletions in any
combination. A substitufed or inserted amino acid residue may or may not be
one encoded by the genetic code. Typical cansejvative substitutions include Gly,
Ala; Val, Jle, Lew; Asp, Glu, Asn, Gin; Ser, Thr; Lys, Arg; and Phe and Tyr. A
variant of a polynuclectide ar polypeptide may be naturally occursing such as an
allele, or it may be a vanant that is nat known to oceur natucally. Nom-naturally
occurring variants of polynuclectides and polypeptides may be made by
mutagenesis techniques or by direct synthesis. Also included as variants are
palypeptides having cne ar more post-ransfational modifications, for instance
glycosylation, phosghorylation, methylation, ADP ribosylation and the like.
Embodiments  inciude methylation of the N-terminal  amino  acid,
phospharytations of serines and threonines and medification of C-terminal
glycines.

"Allele” refers fo one of two or more alternative forms of a gene cccuring at a
given locus in the genome.

“Polymorphism® refars to a variation in nucleotide sequence (and encoded
polypeptide sequence, if relevant) at a given position in the genome within a
population.
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"Bingle Nugleotide Polymorphism” (SNF) refers to the occurence of nucleatide
variability at a single nudeotide position in the genome, within a papulation, An
SNP may occur within a gene or within intergenic regions of the genome. SNPs
can be assayed using Allele Specific Ampiification (ASA). For the process at
least 3 primers are reguired. A common primer is used in reverse complament
te the polymorphism being assayed. This common primer can be beiween 50
and 1300 bps from the polymorphic base, The other two (or more) primers are
identical to each ather except that the final 3' base wobbles {o match one of the
two {or more) alleles that make up the polymorphism. Two {or maore) PCR
reactions are then conducted on sample DNA, each using tha cammon primer
and one of the Allele Specific Primers.

"Splice Varian{" as used herein refers to cONA molecules produced fram RNA
molecules initially transcribed from the same genomic DNA sequence but which
hava undergone aiternative RMA splicing.  Alierative RNA spiicing ocours
when a primary RNA franscript undergoes splicing, generally for the removal of
introns, which results in the production of more than one mRNA maleculs each
of that may encode different amino acid sequences. The term splice variant
also refers to the proteins encoded by the abave ¢DNA molecules.

“ldentity” reflects a relationship befween two or more polypepiide sequences or
wo or more polynucleotide sequences, determined by comparing the
sequences. In general, identity refers to an exacl nuclectide te nucleotice or
aming acid to amine acid correspandence of the two polynucleotide or two
polypeptide sequences, respectively, over the length of the sequences being
compared.

"% Identity" - For sequences where there is not an exact correspondence, a "%
identity” may be determined. in general, the bwe sequences to be compared
are aligned o give a maximum correlation between the sequences. This may
include inserting "gaps” in either one or both sequences, to enhance the degree
of alignment. A % identity may be delarminad over the whole length of each of
the sequances being compared {so-called global alignment}, that is particularly
suftable for sequences of the same or very sitmilar length, or over shorier,
defined lengths {so-called local alignment), that is mare suitable for sequences
of unequal length.

"Simflarity” is & further, more sophisticated measure of the relationship between
two polypeptide sequences.  In general, "similarity” means a compatison
between the amino acids of two polypeptide chains, on a residue by residue
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basis, taking into account nat anly exact correspondences between a between
pairs of residues, one from each of the sequences being compared (as for
identity) but also, where there is not an exact correspondence, whether, on an
evolutionary basis, one residue is a likely subsfitute for the other. This
likefihood has an assoviated "score” from which the "% similarity" of the twa
sequences can then be deternined.

Methods for comparing the identity and similarity of two or more sequances are
well known in the art. Thus for instance, programs available in the Wisconsin
Sequence Analysis Packags, version 9.1 (Devereux J st al, Nuckic Acids Res,
12, 387-393, 1984, available from Genetics Computer Group, Madison,
Wisconsin, USA), for sxample the programs BESTFIT and GAP, may be used
to determine the % identity between two polynuclestides and the % Identity and
the % similarity between two palypeptide sequences. BESTFIT uses the "local
hamalogy” algorithm of Smith and Waterman (! Mol Biol, 147,195-197, 1881,
Advances in Applied Mathematics, 2, 482-488, 1881) and finds the best single
region of similarity between fwo sequences. BESTFIT is more suited to
comparing twe polynuclectide or two polypeptide seguences that are dissimilar
in length, the program assuming that the shorter sequence represents a portion
of the longer. [n comparisan, GAP aligns two sequences, finding a "maximum
similarity", according fo the algorithm of Neddleman and Wunsch (J Mol Bigl,
48, 443-453 1970). GAP is more suited to comparing sequences that are
approximately the same length and an alignment is expected over the entire
length. Preferably, the parameters "Gap Weight" and "Length Weight" used n
each program are 50 and 3, for polynuclectide sequences and 12 and 4 for
polypeptide seguences, respectively. Preferably, % identities and similarities
ara determined when the fwo sequences being compared are optimaly alignad

Other programs for dstermining identity andfor similarity belwesn sequences
are also Known in the art, for instance the BLAST family of programs (Altschui 5
F at al, J Mol Biot, 215, 403-410, 1960, Altschul 8 F et al, Nucleiz Acids Res,
25.388-3402, 1997, available from the Natfonal Centsr for Bictechnology
Infermation (NCBI), Bethesda, Maryland, USA and accessible through tha home
page of the NCBI at www.ncbinim.nihgov) and FASTA (Pearson W R,
Methods in Enzymolegy, 183, 83-99, 1930; Pearson W R and Lipman D J, Proc
Nat Acad Sci USA, 85, 2444-2448,1988, available as part of the Wisconsin
Sequence Analysis Package}.

Preferably, the BLOSUMSG2 amino acid substitution matrix (Henikeff S and
Henikoff J G, Proc. Mat. Acad Sci. USA, 89, 10815-10819, 1892) is used in
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pelypeptide sequence comparisons including where nucleatide sequences are
first transtated into amino acid sequences before comparison.

Freferahly, the program BESTFIT is used to determine the % identiiy of a query
polynuclaotide or a polypeptide sequence with respect to & reference
polynucleatide of a polypeptide sequence, the query and the referenice
sequance baing optimally aligned and the parameters of the pragram set at the
default value, as hereinbefore described.

“ldentily index” is a measure of sequence relatedness which may be used to
compare a candidate sequanoe (polynucleotide or polypeptide) and a reference
saquance. Thus, for instance, 2 candidate polynuclectide sequence having, for
exampie, an ldentity Index of 0.95 compared to a reference polynucleotide
seguence s identical to the reference sequence except that the candidate
polynuciestide seqguence may include on average up to five differences per
aach 100 nucleatides of the reference sequence. Such differences are seiected
from the group consisting of at least cne nuclenfide delstion, substitution,
including transition and transversion, or insertion. These differences may oceur
at the 5' or 3' terminal positions of the reference polynuclestide sequence or
anywhera hetwesn these terminal positions, interspersed either individually
among the nucleotides in the reference sequence or in ona of more configuous
groups within the reference sequence. In other words, to obtain a
polynuciecfide sequence having an ldentity Index of 9.95 compared to a
referance palynucieotide sequence, an average of up to 5 in every 100 of the
nucleotides of the in the reference sequence may be delsted, substituled or
inserted, or any combination thereof, as hereinbefore described. The same
applies mutatis mutandis for other values of the Identity Index, for instance 0.96,
0.87, 0.98 and 0.89.

Similarly, for a polypeptide, a candidate polypeptide sequence having, for
example, an Identity index of 0.95 compared io a reference polypepiide
sequence i identical to the reference sequence except that the polypeptide
sequense may nclude an averags of up to five differences per each 100 amino
acids of the reference sequence. Such differences are selected from the group
consisting of at least one amino acid deletion, substitution, including
conservative and non-conservative substifution, ar insertion. These differences
may cceur at the amino- or ocarboxy-terminal positions of the refarence
polypeptide  sequence or anywhers bstween these terminai positions,
interspersed either individually among the amine acids in the rsference
sequance of in one or more contiguous groups within the reference seguence.
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In other words, {o cbtain a polypeptide sequence having an Identity Index of
0.9% compared to a reference polypeptide sequence, an average of up to 5 in
every 100 of the amino acids in the reference sequence may be deleted,
substituted or inserted, or any combination thereof, as hereinbefore described.
The same applies sutatis mutandis for other values of the Identity Index, for
instance 3.86, 0.87, 0.98 and 0.98.

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

LEES PRIV SERIN
in which:
ng is the number of nuclectide or amino acid differences,

X5 Is the tetal number of nucleotides or amino acids in SEQ 1D NQ:t or SEG ID
NO:2, respectively,

Iis the ldentity Index ,
+ j5 the symbaol for the muitipiication operator, and

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

"Homolog” is a generic term used in the art to indicate a polynuclectide or
polypeptide sequence possessing a high degree of sequence relatednass to a
reference sequence. Such relatedness may be guantified by detarmining the
degree of identity andfor similarity between the bwo seguences as hareinbefore
defined. Failing within this generic term are the terms "artholog”, and "paraiog”.
"Ortholog”" refers to a polynuclectide or polypeptide that is the functional
equivalent of the polynuclectide or polypeptide in another species. "Paralog”
refers to a polynuclentideor polypeptide that within the same spedies which is
functionaily similar.

"Fusion protein” refers to a protein encoded by two, unrclated, fused genes or
fragments thereaf, Examples have been disclosed in US 5541087, 5726044, In
the case of Fo-MFQ-114, employing an immunogicbulin Fo region as a part of &
fusion protein is advantageous for performing the functional expression of Fe-
MFQ-114 or fragments of -MFQ-114, to improve pharmacokinetic properties of
such a fusion protein when used for therapy and to generate a dimeric MFQ-
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114. The Fo-MFQ-114 DNA congtruct comprises in §° to 3' direction, a sacretion
cassette, e, a signal sequence that triggers export from a mammafian cell,
DNA encoding an immunoglabulin Fe region fragment, as a fusion partner, and
a DNA encoding MFQ-114 or fragments thereof. In some uses it would be
desirable to be able to alter the intrinsic functional properties (complement
binding, Fe-Receptor binding) by mutating the functionat Fr sides wiile leaving
the rest of the fusion protein untouched ar delete the Fo part completely after
expression.

Ali publications and referancas, including but not limited to patenis and patent
applications, cited in this specification are herein incorporated by reference in
their antirety as if each individual publication ar reference were specifically and
individuaily indicated fo be incorporated by reference herein as being fully set
forth. Any patent application o which this application claims priorily is also
incorparated by reference herein in its entirety in the manner deseribed above
far publications and referances.

JP 2004-512046 A 2004.4.22



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

(51)

WO 02734411 PCT/EPOLA0RE2

27

Figure legends

Figure 1: New human protein contains three tandemiy arranged LiM domains in
the C-terminal region.

Figure 2. Differential gene display with MP18, a human pancreas
adenacarcinoma  cell  line, transfected with the tumar suppresser
p18INK4a/CDON2

The specific band T120paA3. 92 was obtained after cDNA amplification using
the upstream primer CpA3 (AGTCAGCCAL) in combination with a downstream
poly (T}12 primer. A specific band is clearly displayed in sample 2.

The amplifications were run in duplicate.

Lane 1: ampiification of cONA 24 h after transfection of NP1 8 with a control
adenovirus (AdC)

Lane Z: amplification of cDNA 24 h after transfeciion of NP18 with an
adenovirus cortaining the p16 (AdP18)

Lane 3: amplification of cONA 48 h after transfection of NP18 with a control
adenovirus (AdC)

Lane 4. amplification of cONA 48 h after transfection of NP18 with an
adenovirus containing the p16 (AdP16)}

Figura 3: MFQ-114 is not expressed in brain, spleen, colen and peripheral kiood
leucacytes. The expression levet is very weak in thymus and small intestine.
MFQ-114 has an high expression in kidney and pancreas.

Labeling of gel lanes used in Figure 3

1- 1 Kk ladder 11- thymus

2-  heart 12- prostate

3-  brain (whale) 13- testis

4-  placenta 14- ovary

5 lung 15-  small intestine

8- liver 18- colon

7- skeletal muscle 17- peripheral blood leukocyte
8- kindey 18- 100hbp ladder
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2004-512046 A 2004.4.22



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

(52)

WO 02734411 PCT/EPOLA0RE2

8

9-  pancreas 18- pasitive control amplification MFQ-

114 from NP-18
10- spleen

Figure 4. MFQ-114 is expressed in breast, prostatic, ovarian and pancreatic
cancer. It's also expressed weakly in lung carcinoma.

Labeling of gel lanes used in Figure 4

1- 1 Kb ladder 7-  human colon adenocarcinoma

2-  human breast carcinoma 8- human ovarian carcinoma

3-  human lung carcinoma 8- human pancrealic adenoearnincma

4-  human zolon 10-  positive control amplification MFQ-
adenocarcinoma 114 from NP-18

5-  human lung carcinoma 11- 100 bp ladder

B-  human prostatic
adenocarcinoma

Further examples
Expression of MFQ-114 in transfected NP18 cells

The seguence of human MFG-114 is deduced from the homclogy with a
differential display band {T120pA3.9/2). in the Figure 2 is show the band that is
up regulated after 24 h post transfection with p16.

PCR amplificaiion of human Ajuba homelogue

In erder to confirm the MFQ-114 sequence a pair of specific PCR primers were
designed based and have bean disclosed in SEQ 1D No. 3 and 4 based on the
putative sequence given in SEQ 1D Ne. 1.

The expected 663 pb fragment was amplified using a pancreatic human
adenpcarcinoma cell line called NP-18 as a control. The sequence was
confirmed after clening the correct size PCR band in a pCRI veclor from
Invitrogen.
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The PCR conditions wera : 9 min at 95 %C; 30 es¢ at 95°C, 30 sec at 65 °C, 80
sec at 72°C for 35 cycles and a final elongation step at 72°C for 2 min using the
Tag Gold polymerase purchased from Perkin Elmer.

Tissue distribution

With the MFQ-114 designed primers mentioned aboved, ang the same PCR
sonditions a 663 bp specific PCR band is amplified using a set of human cDNA
{Human MTC panel | from Glontech, Ref K1420-1 and Human MTG pang! 1
from Clontech, Ref K1421-1}. MFQ-114 is not expressed in brain, skeletal
muscle, testis, colon and peripheral blood leucocytes. The expression level is
vary weak in thymus and small intestine. MFQ-114 has an high expressien in
Kidney and pancreas as shown in Figure3.

Expression in Human Turmors

The same PCR strategy is used to determine the fevel of expression of the
gene of inferest in several normalized human tumoeral tissues using the human
turnor muitiple tissue cDNA panel from Clontech (Ref K1422-1). MFQ-114 1s
expressed in breast, prostatic, ovarian and pancreatic cancer. It's also
expressed weakiy in lung carcihoma as shown in Figure 4.
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Claims
1. A polypeptide selected from the group cansisting of:

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

() a polypeplide comprising a polypeplide sequence having at least 95%
ideniity to the polypeptide sequence of SEQ ID NG:2;

¢} & polypeptide having at lzast 95% identity to the polypeptide sequence of
SEQ D NO:2;

d) the palypeptide sequence of SEQ ID NGQ:2 and

(e} fragments and variants of such palypeptides in (a) to {d}.

2. The polypeptide of claim 1 comprising the polypeplide sequence of SEQ 1D
NO:Z,

3. The pelypeptide of claim 1 which is the polypeplide sequence of SEQ 1D
NO:2.

4. A polynucleotide selected from the group consisting of:

(a} a polynuclactide comprising a polynuclentide sequence having at ieast 85%
identity to the polynuclectide sequance of SEQ 1D NO:T;

(b} a palynuciectide having at least 85% identity to the polynucleolide of SEQ ID
NO:T,

{c) =& polynuoleotids comprising a polynucleotide sequence encoding &
polypeptide sequence having al least 35% identity to the polypeptide sequence of
SEQ ID NO:Z;

d} a polynudeotide having a polynudectide seguence encoding a polypeptide
sequence having at least 95% identity to the polypeptide sequence of S5EQ 1D
NO:Z;
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(&) a polynuclectide with a nucleotide sequence of at least 100 nuclectides
obtained by screening a library under stringent hybridization conditions with a
laheled probe having the sequence of SEQ (D NO: 1 or a fragment theraof having
at least 15 nucleotides;

() a polynusleotide which is the RNA sguivalent of a polynucledtide of () 1o ();

(g) a polynucleofide sequence complementary to said pelynuclectide of any one
of {a} to (f}, and

{h) polynuclestides that are varlants ar fragments of the polynucleotides of any
one of (@) to (g} or that are complementary to above menticned polynucleotides,
aver the entire length thereof.

5. A polynuclentide of claim 4 selected from the group consisting of:
ta) a palyhuclectide comprising the polynucleotide of SEQ D NO:1;
1) the polynuclentide of SEQ ID NO:1;

(&) an polynucleotide comprising 2 polynuclestide saquence encoding the
polypeptlids of SEQ 1D NO:2; and

{d) an polynucleotide encoding the polypeptide of SEQ 1D NG:2.

6. An expression system comarising a polynuciectide capable of praducing a
polypeplide of any one of claim 1-3 when said expression vector is present in a
compatible host cell.

7. A recombinant host cell comprising the expressien vector of claim & or a
membrane thereof expressing the polypeptide of any one of claim 1-3.

8. A process for producing a pelypeptide of any one of claim 1-3 comarising the
step of culturing a host cail as defined n claim 7 undar conditions suffictent for
the production of said polypepfide and recavering the peiypeptide from the
cukture medium. T
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9. A fusion protein consisting of the Immuneglobuiin Fe-ragion and a
polypeptide any one one of claims 1-3.

1Q. An antibody immuncspecific for the polypeptide of any one of claims 1 to 3.

11. A method for screening to identify compeounds that stimulate or inhibit the
function or level of the palypeptide of any one of claim 1-3 comprising & methed
selected from the graup consisting of:

(a} measuring or, detecting, quantitatively or qualitatively, the binding of a
candidate compound to the polypeptide (or to the cells or membranes
exprassing the polypeptide) or a fusion protein thereof by means of a label
direclly or indirectly associated with the candidate compound;

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

{c) testing whether the candidate compound results in a signal generated by
activation or inhibition of the polypeptide, using detection systems appropriate
to the celis ar cell membranes expressing the polypeptide;

(¢} mixing a candidate compound with a solution containing a polypeptide of
any ane of claims 1-3, to farm a mixture, measuring activity of the polypeplide in
the mixture, and comparing the activity of the mixture to a control mixture which
cantains no candidate compaund; or

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

{f} producing said compound according to bistechnological or chemical standard
techniques.
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