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MFQ-111, a novel human GTPase like protein

Field of the Invention

This invention refates to newly identifed polypeptides and
pelynucleotides  encading such polypeptides sometimes herelnafter
referred fo as novel human GTPase (MFQ-111)", to their use in
diagnesis and in identifying compounds that may be agonists,
antagonists that are potentially useful in therapy, and to production of
such pelypeptides and polynuclectides.

Background of the Ihvention

The drug discovery process is curmenily undergoing a fundamental
revolution as it embraces "functiona! genomics”, that is, high throughput
genomse- or gene-based biology. This approach as a means to identify
genes and gene products as theraheu‘sic targets is rapidly superceding
earlier approaches based an "posifional cloning™. A phenotype, that is a
biclagical function or genetic disease, would be identified and this would
then be tracked back to the responsible gene, based on its genetic map
position

Functional genomics refies heavily on high-throughput DNA sequencing
technologies and the various tools of bicinformafics to identiiy gene
saquences of potential interest frorm the many molecular biclogy databases
now available. There is 2 continuing need fo identify and characterize
futther genes and their related polypepfides/proteins, as targets for drug
discovery

It is well estabiished that many medically significant biclogical processes
are mediated by proteins participating in signal transduction pathways that
involve G-proteins andfor second messengers, e.q., cAMP (Lefkowitz,
Naiure, 1991, 351.353-354). Herein these proieins are referred 1o as
proteins participating in pathways with G-proteins or PPG proteins. Some
examples of these proteins include the GPC receptors, such as those for
adrenargic agents and dopamine (Kobika, B.K., et al, Prec. Natl Acad.
Sci., USA, 1987, 84:46-50; Kebilka, B.K., et al,, Science, 1987, 238:650-
656; Bunzow, J.R., et al, Nature, 1988, 336:783-787), G-proteins
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thamselves, sffector proteins, e.g., phospholipase C, adenyl cyclase, and
phosphodiesierase, and actuator profeins, eg., protein kinase A and
protein kinase € (Simon, ML, et al., Science, 1991, 252:802-3).

For example, in one form of signal transduction, the effect of hormoene
binding fs the: activation of the enzyme, adenylate cyclass, inside the cell.
Enzyme activation by homnones is dependent on the presence of the
nucletide GTP. GTP also infiuences homane binding. A G-protein
connacts the hormone recepior to adenylate cyciase. G-protein was shown
io exchange GTP for bound GDP when activated by a harmone recepfar.
The GTP-carrving form then binds fo aclivated adenylate coyclase.
Hydrolysis of GTP o GDP, catalyzed by the G-protein itself, returns the G-
protein to its basal, inactive form.

Thus the rate of GTP hydrolysis determines the duration between biological
activation of the signal pathway and deactivation. The GTPase superiamily
comprises G protein sighal fransducers most notably the products of ras
genes that, regulaies the rate of cell division (Linder, M. E., et al., 1862,
Scientific American, 58:58 )Many important cell-surface receptors for
hormones and sensary stimuli, for example, transduce extracellar stimuli
inte cellutar responses by promating formation of the GTP bound state of
their GTPase targets. Each protein in the family is a precisely engineered
molecular switch that can change its affinities for other macromolecules.
Turned an by binding GTP and off by hydrolysing GTP to GDP, the switch
mechanism is remarkably versatile, enabling different GTPases tc sort and
amplify transmembrane signals, direct the synthesis and translocation of
proteins, guide vesicular traffic through the cytoplasm, and control
profiferation and differentiation of cefls. As targets of mutation and microbial
toxins, GTPases have pivotal roles in the pathogenesis of cancer and
infectious diseases(Bourne, H. R., et al., 1981, Nature, 349:117 ),

Ras is & small guanine nuclkeotide binding GTPase that transduces
biological information from the cell surface to the nucleus. Ilts ability to
fransfer growth signals from receptor tyrosine kinases io a milogen
aclivated protein kinase (MAPK) cascade puis it in the heart of signaling
pathways that cause prolifsration in normal cells and uncontrolled growth in
cancar cells. Indeed, mutations that lock Ras in its active, GTP-bound state
lead to malignant transformation and are among the most frequently
ideniified mutations in human cancers {(Barbacid, M., Annu. Rev. Biochem,,
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1987, 56:779; McComick, F., Nature, 1993, 363:15-16 ). The Ras family of
low molecular weight GTP-binding proteins has been implicated in a wide
range of cellular processes, including cell growth and differentiation,
intracellutar  vesicular  trafficking, nucleccytoplasmic  transpost,  and
cytoskeletonal reorganization (Bourns, H. R., et ai., 1990, Nature, 348:125;
Zarial, M., et al, Guidebook to the Small GTPases, Oxford University
Prass, New York (1995).

Another feature of the invention relates to the membrane protein gene
superfamily of G-protein coupled receptors charactetized as having seven
putative transmembrane domaing. The domains are helieved to represent
transmemirane o-helices connected by extracelivlar or cyteplasmic loops.
G-protelnn coupled receptors include a wide range of biologically active
receptors, such as hormones, viral, grawth factors and neuroreceptors.

G-protein coupled receplors (otherwise known as 7TM receptors) have
been characterlzed as including these seven conserved hydrophobic
stretches of about 20 to 30 aming acids, connecting at Jeast sight divergent
hydrophilic loops. The G-protein family of coupled receptars inchudes
dopamine receptors which bind to neurcleptic drugs used for treating
psychotic and neurelogical diserders.  Other examples of membars of this
family include, hut are not fimited to, calctonin, adrenergic, endcthelin,
cAMP, adenosing, muscarinic, acetyicholine, serotonin, histaming,
theorobin,  kinin, follicle  stimulating  hormone,  opsing,  endothelial
differentiation gene-1, rhodopsins, odorant, and cytomegalovirus recepiors.

Most G-protein coupled receptors have single conserved cysleine residuss
in gach of the first fwo extracellular toops which fum disulfide bonds that
are believed to stabilize funclional protein structure. The 7 transmembrane
regions are designated as TM1, TM2, TM3, TM4, TM35, TMB, and TM7.
TR has been implicated in signal transduction.

G-protein coupled recaptors can be intraceliularly coupled by heteroirimeric
G-proteins to various intracallidar enzymes, ion channgls and transporters
{sre, Johnson et al, Endoc. Rev., 1989, 10:317-331) Different G-protein
g-subunits preferentially stimulate particular effectors to maduiate various
bigicgical functions in & cell. Phosphonyation of cytoplasmic residues of G-
protein coupled receptors have been identified as an imporiant mechanism
for the regulation of G-pratein coupling of some G-protein coupled

JP 2004-507239 A 2004.3.11
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receptors.  G-protein couplad receptors are found in numerous sites within
a mammalian host.

Summary of the Invention

The present invention relates to MFQ-111, in particular MFQ-111
polypeptides and polynuiclectides, recombinant materials and methods for
their production. Such polypeptides and palynucleotides are of interest in
melation to methads of treatment of certain diseases, including, but not
limited to cerebral stroke, heart hyperirophy, heart failure, ischemia,
arhythmia, angina pectoris, hypertension, hypotension, arthercsclerosis,
restencsis, chronic and acule inflammation, rheumateid, arthyitis, multipie
sclerosis, bowel disease, diabelis, cancer, infections such as bacterial,
fungal, protozoan and virai infections, particutarly infections caused by HIv-
1 or HIV-Z, pain, obesity, anorexia,bulimia, asthma, Parkinson's disease,
urinary retention, osteoporosis, myosardiai infarction, ulcers, ellergies,
benign  prostatic  hypertrophy, migraine, vomiting, psychetic  and
neurological diserders including anxiety, schizaphrenia, manic depression,
depresgion, delirium, dementia, and severe menfzt retardation, and
dyskinesias, such as tuntington's dissase or Gilles dela Tourett's
syndrome, hereinafter referred to as " diseases of the invention™. In a
further aspect, the invention reiates to methods for identifying agonists
and antagonisis (e.g., inhibifors) using the materials provided by the
invention, and treating conditions associated with MFQ-111 imbalance
with the identified compounds. [n a still further aspect, the invention
retates fo diagnostic assays for detecting diseases asscciated with
inappropriate MFQ-111 activity or levels,

Cescriptlen of the tnvention

In a first aspect, the present invention relates to MFQ-111 pelypeptides.
Such polypegptides include:

(a) an palypepticde encoded by a polynuciectide comprising the
sequence of SEQ ID NO:1;

JP 2004-507239 A 2004.3.11
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(b) a polypeptide comprising @ polypeptide sequence having at least
95%, D6%, 7%, €8%. or 99% identity o the polypeptide sequence of
SEQ D NC:2;

(c) a polypeptide camprising the polypeptide sequence of SEQ 1D NO:2;

(d) a palypeptide having at least 95%, 86%, 97%, 98%, or 99% identity
fo the polypeptide sequence of SEQ 1D NO:2;

{e) the polypeplide sequence of SEQ 1D NO:2; and

) a polypeptide having or comprising a polypeptide sequence thal has
an ldentity Index of 0.85, 0.96, 0.97, 0.98, or 0.99 compared to the
polypeptide sequence of SEQ 1D NQ:2;

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

Polypeptides of the present invention are believed to be members of the
MFQ-111 family of polypeptides. They are therefore of interest because
using the subtractive hybrdization fechnique it is possibleto identify
differentially expressed genes from a rat stroke model (MCAQ), This
technology permits to compare two populations of mRNA (or ¢cDNA) and
obtain clones of genes that are expressed or cverexpressed in one
populafion from ancther. We use this techinology with cONA derived from
MRNA extracted after 2 hours of stroke that containg differentially
expressed cENA (tester). cNA exiracted from sham animals was used
as reference cDNA (driver).

The Posilive clones wers confirmed using a teverse northern analysis.
The positive clones derived from the subtracted library were dot-blotted
onto nylon membranes and hybridized with second strand cDNA derived
from mMRNA extracted from brain of sham rats and operated znimals 2
and 8 hours after stroke. The clone AS/G12 was identified as differential
expressed gens. The insert size of these clone was 333 bp. Analyzing
the sequense using BLAST X ({ Mol Bial, 1880, 215, 403-410} algorithm
the results showed high homelogy with rat tulip 2 gene at protein level.
The hurman Romologous protein was deduced doing manual alignments.

Rat fulip 1 mRNA (AFG41106) and raf tulip 2 mMRNA {(AF041107) have
been described previously by Hirae, K and Takai, Y as a tuberin-ike
profein identified through the yeast two-hybrid screening using rat lin-10
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as a bait. The authors have as well described sorme novel neuronal
related proteins (JBC, 1698, 273:3470-3475; JBC, 1988, 273:21105-
21110, JBC, 1988, 273:26269-26272; IBC, 1399, 274:11889-11896;
JBGC, 1998, 274:27463-27468). Nevertheless a human tulip ke protein
has not baen described yet. Mare recently Tatenc, M and HayashizakiY
describes the mouse tulip 1 (ABD32400} as a novel member of SNAG
repressor family.

The new MFQ-111 gene reveals, using & protein domains database such
as Pfam (Nucieic Aclds Res., 19895, 27:260-262), a clear Rap-GAF
domain and seven putative transmembrane domains. The new hurman
protein thus comprises unexpacted elements of the 7-TM protein supsr
family and the small GTPases family.

Tuberin is recently described as a small GTPase protein of the Ras
superfamily with a domain Rap-GAP that has an important role in cenfral
nervous system disease (Ulrastruc. Pathcl, 2000, 24:53-98). The
proteins that have the Ras effector domain of small GTPases plays a role
in signaling and are regulators of cell profiferation {Curr Opp Cell Biol,
2000, 12:157-1685).

RATIONALE

The hiclogical praperties of the MFQ-111 are hereinafter referred to as
"biological activity of MFQ-111" or "MFQ-111 activity". Preferably, a
polypeptide of the present invention exhibits at least one hiological
activity of MFQ-111.

Polypeplides of the present invention afso includes variants of the
aforementioned polypeptides, including all silelic forms and splice variants.
Such polypeptides vary from the reference polypeptide by inserfions,
deletions, and substitutions that may be conservative or non-conservative,
af any combination thereof. Parlicularly preferred variants are those in
which severa], for instance from 50 te 20, from 30 to 20, from 20 to 10, from
1010 5, from 5to 3, from 3 to 2, from 2 to 1 or 1 amino acids are inserted,
substituted, or deleted, in any combination.

JP 2004-507239 A 2004.3.11
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Preferred fragments of polypeptides 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 D
NO: 2, or a polypeptide comprising an amino acid seguence having at
least 30, 60 or 100 contiguous amino acids tiuncated ar defeted from the
aming acid seguence of SEQ ID NC: 2. Preferred fragments are
biglegically active fragments that mediate the biclogical activity of MFQ-
711, including those with a simitar activity or an improved activity, or withh a
decreased undesirabla activity. Also preferred are those fragments that are
antigenic or immuncgenic in an animal, espacially in a human.

Fragments of the polypepiides of the invention may be employed for
produging the comresponding full-length polypeptide by peptide synthesis;
therefore, these varants may be employed as intermediates for
praducing the full-length polypeptides of the invention, The polypeptides of
the present nvention may be in the form of the "mature” protein or may
be a par of a larger protein such as a precursor or a fusion protein. Itis
often advantagecus to include an additional amino acid sequence that
contains secretory or leader sequences, pro-sequences, sequences that
aid in purification, for instance multiple histidine residues, or an additional
sequence for stability during recombinant preduction,

Polypeptides of the present invention can be prepared in any suitable
manner, for instance by isolation form naturally occurring sources, from
genetically enginsered host eells comprising expression systems {wide
infra) or by chemical synthesis, using for instance automated peptide
synthesizers, or a combination of such methods. Means for preparing such
aolypeptides are well understoed in the art.

In a futher aspect, the present invention relafes to MFQ-111
pelynuclectides. Such palynuclsctides include:

{a} a polynucleotide comprising a polynucleoiide sequence having at
least B5%, 96%, 97%, 98%, or 99% ideniity to the polynuclectide
squence of SEQ 1D NO:1;

(b} apaolynucisotide comprising the palynuslectide of SEQ 10 NO:1;

JP 2004-507239 A 2004.3.11
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(€} a polynuclestide having &t least §5%, 85%, 97%, 98%, ar 99% identity
to the polynuclectide of SEQ ID NO:1;

(<) the polynucledtide of SEGQ ID NO:T;

(8) a polynucdleotide comprising a polynucieotide sequence enceding a
polypeptide sequence having at Jeast 95%, 98%, 97%, 8%, or 99%
idantity to the poiypeptide sequence of SEQ ID NG:2;

(fy a polynuclectide comprising a polynucieotide saquence encoding the
poiypeplide of SEQ 1D NCO:2;

(@ a polynucleotide having a poiynuclectide setuence encoding a
polypeptide sequence having at least 95%, 96%, 97%, 98%, or 99%
identity o the palypeptide sequence of SEG ID NO:2:

() a polynucleotide enceding the polypeptide of SEQ 1D NG:2;

(i) a polynucleotide having or comprising a polynucleotide sequence that
has an Identiy Index of 0.95, 0.96, 0.57, 0.98, or 0.99 compared o the
polynuclectide sequence of SEQ 1D NO:1;

(i a polynuclectide having or comprising a palynucleotide sequence
encoding a polypeptide sequence that has an Identity index of 0.95, 0.58,
0.97, 0.98, or 0.98 compared 1o the polypeptide sequance of SEQ iD
NO:2: andg

pelynucleotides that are fragments and vatiants of the above mentioned
polynuclectides or that are complemeniary to above menticned
polynuclectides, aver the antira tength thereof.

Prefarred fragments of polynugleotides of the prasent invention include a
pelyauciestide comprising an nuclectide sequence having at least 15, 30,
50 or 100 cantiguous nucleotides from the sequence of SEQ 1D NO: 1, or
a polynuclectide comprising an sequence having at ieast 30, 50 or 100
contiguous nucleotides truncated or deleted from the sequence of SEQ
1D NO: 1,

Preferred variants of polvnuclectides of the present invention  include
splice variants, alielic varants, and polymomhisms,  including

JP 2004-507239 A 2004.3.11
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polynuclectides having ane or more single nucleotide polymomphisms
{SNPs).

Polynuclectides of the present invention also include polynuclectides
encoding polypeptide variants that comprise the amino acid seguence of
SEQ 1D NO:2 and in which several, for instance from 50 to 30, from 30 to
20, from 20 {o 10, from 10 to 5, from 510 3, from 3t0 2, from 2ta 1 ar 1
amino acid residues are substituted, delsted or added, in any combination.

In a further aspect, the present invention provides polynuciectides that
are RMA transcripts of the DNA seguences of the preseni invesation.
Accerdingly, there is provided an RNA palynucleotide that:

(a) comprises an RNA transcript of the DNA sequence encoding the
polypeptide of SEQ 1D NO:2Z;

{b) is the RNA transcript of the DMA sequence eneading the polypeptide
of SEQ D NC:2;

{6} comprises an RMNA transcript of the DNA sequence of SEQ 1D NO:1;
or

{d} is the RNA transcript of the DNA sequence of SEQ ID NO:1;

ang RNA polynuciectides that are complementary thersato.

The polynuciectide sequence of SEQ 1D NO:Y shows homology with
R.norvegicus tulip 1 {AF041106), Runorvegicus tulip 2(AF041107),
Mmusculus  tulipl  (ABO32400), H.sapien cDNA  DKFZp5esD133
{HSMB00380). The polynuclectide sequence of SEQ 1D NG i a cDNA
sequence that encodes e polypepiide of SEQ iD NO:Z.  The
polynuclectide sequence encoding the polypeptide of SEQ 1D NO:2 may
be identicai 1o the polypeptide encoding sequence of SEQ 1D NO:1 or it
may be a sequence other than SEQ 1D NC:1, which, as a result of the
redundancy (degeneracy) of the genetic code, also encodes the
polypeptide of SEQ D NO:2. The polypeptide of the SEQ 1D NO:2 is
related to other proteins of the MFQ-111 family, having homology and/or
structural similaty with R.norvegicus Tulip 2{AABST076), R.nonvegicus
Tulip] (AABST075), Hsaplens KIAAT272 (BAAS5E5).
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Preferred polypeptides and polynusleotidss of the present invention are
expected to have, infer alia, similar biclogical functicns/properties to their
homologous polypeplides and polynucleotides,  Furthermore, prefered
polypeptides and polynucleotides of the present invention have at least one
MFG-111 activity.

Polynuslectides of the present invention may be obtained using standard
cloning and screening techriques from a cDNA library derived From miRNA,
in cells of human brain, (see for instance, Sambrack of af, Molecular
Cloning: A Laboratory Manual, Znd Ed., Gold Spring Hatbor Laboratory
Press, Cold Spring Harbor, NY. (1885). Polynucleotides of the invention
can also be obtained from natural sources such as genomic DNA libraries
or can be synthesized using well known and commercially available
techniques.

When polynucizotides of the present vention are used for the
recombinant production of polypeptides of the gresent invention, the
polynuclectide may include the cading sequence for the mature
polypeptide, by itseif, or the coding sequence for the mature palypeptide in
reading frame with other coding sequences, such as those encoding a
leacler or secretory sequence, a pre-, or pro- or prepro- protein sequence,
or other fusion peptide portions. For example, a marker sequence that
faciitates purfication of the fused polypeptide can be encoded. In certain
preferad embadirnents of this aspect of the invention, the marker sequence
i5 3 hexa-histidine peptide, as pravided in the pQE vector (Qiagen, Inc.)
and described in Gentz of af, Proc Natf Acad Sci USA (1889} 36:321-824,
or is an HA tag. The polynucleotide may also contain non-coding 5' and 3'
sequences, such as transcribed, non-translated sequences, splicing and
polyadenylation signals, ribosome binding sites and sequences that
stabilize mRNA,

Polynucleotides that are identical, or have sufficiant idenfiy to a
polynuclectide sequence of SEQ ID NC:1, may be used as hybridization
probes for cDNA and genomic DNA of as primers for a nucieic acid
amplification reaction (for instange, PCR). Such probes and primers may
be used to isolate full-length ¢DNAs and genomic ciones encoding
polypeptides of the present inveniion and to isolate ¢cDNA and genamic
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clones of other genes (including genes encoding paralogs from human
sources and crthologs and paralogs from species other than MFQ-111) that
have a high sequence simiarity to SEQ ID NO:1, typically at least 95%
identity. Preferred probes and primers wifl gensrally comprise at least 15
nucleotides, prefarably, at keast 20 nuclectides and may have at least 50,
rot at least 100 nuclectides. Particularly preferred probes will have
between 30 and 50 nucleotides. Paricularly preferred primers will have
between 20 and 25 nuckeotides.

A polynucleotide encoding a polypeptide of the present invention, including
hamologs from species other than MFO-111, may be obtained by a pracess
comprising the steps of screening a  library under stringent hybridization
conditions with a labefed probe having the sequence of SEQ IDNO: 1 ora
fragment thereof, praferabiy of at least 15 nucleotides; and isolating full-
length cOMA and genomic clones containing said polynuclectide seguence.
Such hybridization techniques are well known to the skilled artisan.
Preferred stringent hybridization conditions include overnight incubation at
429C in a solution comprising: 50% formamide, 5xSSC (150mM NaCl,
15mM trisedium ciivate), 50 mM sedium phosphate {(pH7.6), 5x Denhardts
solution, 10 % dextran sulfate, and 20 microgram/m| denatured, sheared
salmon sperm DNA; followed by washing the filters in 0.1x S8C at about
659C. Thus the presen invention aisc includes fsolated polynucleotides,
prefarably with & nucleotide sequence of at least 100, obtained by
screening a library under stringent hybridization conditions with a labeled
probe having the sequence of SEQ ID N{:1 or a fragment thereof,
preferably of at least 15 nuclectides.

The skilled artisan will appreciate that, in many cases, a cDNA sequance
will be incomplete, n that the region coding for the palypeptide does not
extend all the way through to the §' terminus. This is a consequence of
reverse franscriptase, an enzyme with inherently iow "processivity” (a
measure of the ability of the enzyme to remain attached tc the template
during the polymerisation reaction), failing to complate a DNA copy of the
mRNA template during first strand cDNA synthesis.

There are several methods available and well known to those skilled in
the art o ohtain full-length cDNAs, or extend short ¢DNAs, for example
those based on the method of Rapid Amplification of cDNA ends (RACE)
(see, for example, Frohiman et al, Proc Nat Acad Sci USA 8BS, 8998-
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9002, 1488). Recant modifications of the technique, exemplified by the
Marathon {trade mark) technclogy (Clontech Laboratories Inc.} for
example, have significantly simplified the search for longer cDNAs. In the
harathon (frade mark} technoicgy, ¢cDNAs have been prepared from
mRNA extracted from a chosen tissue and an 'adaptor’ sequence ligated
onio sach end. Nucleic acid amplification (PCR) is then caried out fo
amplify the "missing" 5' end of the cDNA using a combination of gene
specific and adaptor specific oligonuclestide primers. The PCR reaction
is then repeated using 'nested’ primers, that is, primers designed to
anneal within the ampfified product {fypically an adaptor specific primer
that anneals further 3' in the adaptor sequence and a gene specific
primar that anneals furthsr &' in the known gene sequence). The
products of this reaction can then be analysed by DNA saquencing and &
full-tength cDNA constructed either by jeining the product directly to the
axisting cDNA to give a complefe sequence, or carrying out a separaie
fuliength PCR using the new sequence information for the design of the
5’ primer.

Recombinant polypeptides of the present invention may be prepared by
processes well known in the art from genetically engineered host cells
comprsing expression systems. Accordingly, tn a further aspect, the
present invenfion relates fo expression systems comprsing a
polynucleotide or polynucleatides of the present invention, to host calls
which are geneticslly enginesred with such expression sytems and to the
production of polypeptides of the invention by recombinant techniques.
Ceil-free translation systems can alse be employed 1o produce such
proteins using RNAs derved from the DNA constructs of the present
invention.

Far recombinant production, host cels can be genstically enginesred to
incorparale expression systems or porfions thereof for polynucleofides of
the present invention. Polynuclectides may be intraduced info host cells by
methods described in many standard labaratory manuais, such as Davis at
al., Basic Methods in Moiecular Biology (1986} and Sambrook ef af {ibid).
Prafemed methods of introducing pelynuclectides into host cells include, for
instance, cafcium phosphate transfection, DEAE-dextran mediated
fransfection,  transvection,  micreinjaction,  cationic  lipid-mediated
transfection, efectroporation, transduction, scrape loading, ballistic
introduction or Infection.
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Representative exampies of apprepriata hosts induce bacterial calls, such
as Sfreplococe, Staphylocoecd, E. coli, Streptomyces and Bacillus subiiis
cells; fungal cells, such as yeast cells and Aspergillus cells; insect cells
such as Drosophita $2 and Spodoptera Sf9 cells; animal cells such as
CHO, COS, Hel.a, 127, 3T3, BHK, HEK 283 and Bowes melenoma cells;
and plant cells.

A great varely of expression systems can be used, for instance,
chremosomal, episomal and virus-derived systems, e.g., vecfors derived
from bacterial plasmids, from bacteriophage, from transposons, from yeast
episomes, from inserion elements, from veast ehromasomal elements,
from viruses such as baculoviruses, papova viruses, such as SVv40,
vaccinia viruzes, adenoviruses, fowl pox viruses, pseudorabies viruses and
retroviruses, and vectors detlver from combinations therecf, such as those
defived from plasmid and bacteriophage gerefic elements, such as
cesmids and phagemids. The expression systems may contain conroi
fegions that regulate as well as engender expression. Generally, any
system or veclor that ‘s able to mairtain, propagate or express a
polynucledtide to produce a polypeptide in a host may be used. The
appropriate polynucleatide sequence may be inserted info an axprassion
system by any of a variety of wel-known and routing techniques, such as,
for example, those: set forth in Sambrook ef af | (ibid). Appropriate secrafion
signals may be incorporated into the desired polypeptide to allow secretion
of the translated protein into the lumen of the sndoplasmic reticutum, the
periplasmic space or the extracellular environmeant. These signals may be
endogenaus to the polypeptide or they may be heferologous signals.

If & polypeptide of the present invention is fo be expressed for use in
screening assays, it s generaly prefarred that the polypeptide be
preduced at the surface of the cell. In this event, the ceils may be
harvested prior to use in the screening assay. I the polypeptids is
secreted into the medium, the medium can be recovered in order to
racover and purify the polypeptide. If produced intracellularly, the cells
must first be lysed hefore the polypeptide is recovered.

Polypeptides of the present invention can be recovered and purified from
recombinant cell eultures by weli-known methods including ammanium
sulfate or ethanol precipilation, acid extraction, anion or cation exchange
chromatography,  phosphocsliuioss chromatography,  hydrophobic

JP 2004-507239 A 2004.3.11



(41)

WO 02716561 PCT/EPOLNG32G

20

interaction  chromatography, affinity chromatagraphy, hydroxylapatite
chromatography and leclin chromatography.  Most preferably, high
performance liquid chromatography is employed for purification.  Well
known techniques for refolding profeins may be employed to regenerate
active cenformation when the polypeptide is denatured during intraceliular
synthesis, isolation and/or purification.

Polyrucleotides of the present iwention may be used as diagnostic
reaganis, through detecting mutations in the associated gene. Detection of
a mutated form of the gene characterised by the polyrudieatide of SEQ 1D
NQ:1 in the cDNA or genomic sequence and which is associated with &
dysfunction will provide & diagnostic tool that can add to, or define, a
diagnosis of & disease, or susceptibility to & disease, which resuiis from
uncer-expression, over-expression or altered spatiat or temporal expression
of the gene. Individuale carrying mutations in the gene may be detected at
the DNA level by a variety of technigques well known in the art.

MNucleic acids for diagnosis may be obtained from a subject’s cells, such as
from blood, urine, saliva, tissue biopsy or autopsy matadal. The genomic
DNA may be used directly for detection or it may be amplified enzymaticatly
by using PCR, preferably RT-PCR, or ather amplification techniques prior to
zhalysis. RNA or cDNA may also be used in similar fashion. Deletions and
insertions can be detected by a change in size of the amplified product in
comparisan ta the normal genotype. Point mutations can be identified by
hybridizing amplified DNA to labsled MFQ-111 nucleotide sequences.
Perfectly maiched sequences can be distinguished from mismaiched
duplexes by RNase digestion ar by differences in melting temperatures.
DNA sequence difference may also be delected by alterations n the
alactrophoretic mobllity of DNA fragments in gels, with or without
denaiuring agents, or by direct DNA sequancing (see, for instance, Myers
et al, Science (1988) 230:1242). Sequence changes at specific locations
may also be revealed by nuclease protection assays, such as RNase and
51 pratection or the chemicat dleavage method (sse Cotton of al, Proc Natt
Acad Sci USA (1905) 85: 4397-4401).

An aray of oligonuclectides probes comprising MFQ-111 polynuciectide
sequence or fragments thereof can be cansirucled to conduct efficient
screening of e.g., genetic mutations. Such arrays are prefevably high
density arays or grids. Array technology methods are well known and
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have general applicabilty and can be used to address a variely of
questions in melecular genstics including gens expression, genstic linkage,
and genetic variabilty, see, for exarple, M.Chee ot al., Sclence, 274, 610-
613 (1896} and other references cited therein.

Detection of abnommally decreased or increased levels of polypeptide or
mRMNA expression may also be used for diagnosing or determining
susceptibility of a subject to 2 disease of the invention. Decreased or
increased expression can be measured at the RNA level using any of the
metheds weil known in the art for the guantitation of polynuclectides,
such as, for example, nucleic acid amplification, for instance PCR, RT-
PCR, RNase protection, Northern biotling and other hybridizaticn
methods,  Assay lechnigues that can be used fo determine levels of a
pratein, such as a palypeptide of the present invention, in a sample derived
fram a host are well-known to those of skil in the art. Such assay methods
include radioimmunoassays, competitive-binding assays, Western Blot
anhalysis and ELISA agsays.

Thus in another aspect, the present invention reiates fo a diagonostic kit
comprising:

{a) a polynuciectide of the present invention, preferaily the nucleotide
sequence of SEQ 1D NC: 1, or a fragment or an RMNA transcript thereof;

{h) a nucleotide sequence complemantary fo that of (a);

{c) a polypeptide of the present invention, preferably the polypeptide of
SEQ ID NO:2 or a fragment thereof; or

{d} an antibody to a polypeptida of the present invention, preferably to the
palypeptide of SEQ ID NO:2.

It will be appreciated that in any such ki, (a}, (5}, (¢} or (d) may comprise
a substantial component.  Such a kit will be of use in diagnosing a
disease or susceptibiity to a disease, particularly diseases of the
invention, amangst cthers.

The polyrucectde sequences of the present inventian are valuable for
chromosome localisation studies. The sequencs is specifically targefed to,
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and can hybridize with, a particular location on an individual human
chromesome.  The mepping of relevant sequences to chromosomes
according to the present invention is an important first step in correlating
those sequences with gene associated disease. Once a sequence has
been mapped to a precise chromosorsal location, the physical position of
the sequence on the chromosome can he correlated with genetic map data.
Such data are found in, for example, V. McKusick, Mendelian Inheritance in
Man (available on-ine through Johns Hopkins Liniversity Weich Medical
Library). The relationship betwesn genes and diseases that have been
mapped to the sams chromesomal region are then identfisd through
linkage analysis (co-inheritance of physically adjacent genes). Precise
human chromosomal localisations foer a genomic sequence {gene
fragment etc.) can be determined using Radiation Hybrid (RH) Mapping
(Walter, M. Spillett, D., Thomas, P., Weissenbach, J., and Goodfellow, P.,
(1994} A method for constructing radiation hybrid maps of whole
genomes, Mafure Genefics 7, 22-28). A number of RH panels are
available from Research Geretics (Huntsville, AL, USA) e.g. the
GeneBridged RH panel (Hum Mol Genet 1996 Mar,5(3):339-46 A
radiation hybrid map of the human genome. Gyapay G, Schmit K,
Fizames G, Jones H, Vega-Czarny N, Spillett D, Muselet D, Prud'Homme
JE Dib C, Auffray C, Morissette J, Weissenbach J, Goodfellow PN). To
determine the chromasomat location of a gene using this panel, 93 PCRs
are performed using primers designed from the gene of intersst on RH
DMAs. Each of these DNAs contains random human genomic fragments
maintained in a hamster background (human / hamster hybrid cell lines).
These PCRs result in 93 scores indicating the presence or absence of
the PCR product of the gene of mteresi. These scores are compared
with scores created using PCR products from genomic sequences of
known  |ecafion. This  comparison is conducted  at
hitp://www, genome. wh.mit.edu/. The gene of the present invention maps
te human chromosome 14,

The pelynucleotide sequences of the present invention are glso valuable
tools for tissue expression studies. Such studies allow the determinaticn of
expression patterns of polynuclectides of the present invention which may
give an indication as fo the expression patterns of the encoded
polypeptides in tissues, by detecting the mRMAs that encode them. The
techniques used are well known in the art and include in situ hydridisation
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techniques te clones amayed on a grid, such as cDNA microarray
hybridisation (Schena et al, Science, 270, 487-470, 19586 and Shalon et af,
Genome Res, 6, £39-845, 1896} and nucleotide amplification techniques
such as PCR. A preferred method uses the TAQMAN (Trade mark)
technology available from Perkin Elmer. Results from these studies can
provide an indication of the normal funcion of the polypeplide in the
organism.  In addition, comparative studies of the normal exprassion
pattern of mRNAs with that of mMRNAs encoded by an altermative form of
the same gene (for example, one having an alleration in polypeptide coding
potential or a regulatory mutation) can provide valuable insights into the role
of the polypeptides of the present invention, or that of inappropriate
exprassion therecf in disease. Such inappropriate expression may he of a
temporal, spatial or simply quantitative nature.

The polypeptides of the present invention are expressed in brain,
amygdalz, cerebellum, infart brain, heart, placenta, lung, fetal lung, liver,
skaletal muscle, kKidney, pancreas, thymus, prostate, testis, ovary , T-cell,
fatal live splesn, endometrial tumar, testis tumor, breast carcinoma, lung
carcinoma, colon adenocarcinoma and pancreatic adenotarcinoma.

A further aspect of the present inventicn relates to antibodies. The
palypeptides of the invention or thetr fagments, or cells expressing them,
can be used as immuncgens 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
poiypeptides of the invention than their affinity for other refated polypeptides
in the prior art.

Antbodies generated against polypeptides of the prasent invention may be
obtained by administering the polypeptides or epitope-bearnng fragments, or
cells to an animal, preferably a non-human animal, using routine protocols.
For preparaticn of monaclonal antibodies, any technigue which provides
antibodies produces by continuous ¢slt line cultures can be usetl
Examples include the hybridoma technique (Kohler, (. and Mistein, C.,
Nature (1975) 258:495-497), the tioma technique, the human B-cell
hybridnma technigue (Kozbor ef al, Immuncledy Today [1983) 4:72} and
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the EBV-hybridoma technique (Cole ef af, Monoclonal Antiandies and
Cancer Therapy, 77-86, Alan R. Liss, Inc., 1885).

Technigues for the production of single chain antibodies, such as those
described in U.S. Patent No. 4,246,778, can also be adapted to produce
singie chain antibodies to polypeptides of this invention.  Also, transgenic
mice, or other organisms, ncluding other mammals, may be used to
express humanized antibodies.

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

Polypeptides and polynuclectides of the prasent invention may also be
used as vaccines. Accordingly, in a further aspect, the present invention
relates to a mathod for taducing an immunological response in a mammat
that comprises inoculating the mammal with a polypeptide of the present
invention, adequate to produce antibody andfor T call immune response,
including, for example, cytekine-producing T cells or cytotoxic T cells, to
protect said animal from disease, whether that disease is already
established within the individual or not. An immunologicai response in a
mammal may also be induced by a method comprises delivering a
polypeptide of the prasent invention wia a vector directing expression of
the polynuclectide and coding for the polypeptide i vivo in order to
induce such an immunclogical response to produce antibedy te protect
said animal from diseases of the invention. One way of administering the
vectar is by ascelerating ¥ into the desired cells as a soating on particies
or otherwise. Such nucleic acid vector may comprise DNA, RNA, &
modified nucleic acld, or a DNA/RNA hybrid. For use a vaccine, a
polypeptide or a nucleic acid vector will be normally provided as 2
vaccine formulation (composition). The formulation may further comprise
a suable cairler. Since a poiypeptide may be broken down in the
stomach, it is preferably administered parenterally {for instacce,
subcutaneous, inframuscular, intravenous, or intradermal injection).
Formulations suitable for parenteral administration include aqueous and
non-agquesus sterile injection selutions that may contain anti-cxidants,
buffers, hacteriostats and solutes that render the formulation instonic with
the blood of the recipient; and aqueous and non-aquecus sterle
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suspensicng that may include suspending agents or thickening agents.
The formutations may be presented in unit-dose or multi-dose containers,
for example, sealed ampoutes and vizls and may be stored in a freeze-
dried condition reguiring cnly the addition of the sterile liquid carrier
immediately prior to use. The vaccine formulation may also include
adjuvant systems for enhancing the immunogenicity of the formulation,
such as oilin 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 experimentaticn.

Polypeptides of the present invention have one or more biological functions
that are of relevance in one or more disease statss, in particuiar the
diseases of the invention hereinbefore mentioned. It is therefore useful to
to identify compaunds that stimulate or inhibit the function or level of the
polypeptide.  Accordingly, in a further aspect, the present invention
provides for a method of screening compounds. to identy those that
stimutate or inhibit the function or level of the polypeptide. Such methods
idenlify agonists or antagonists that may be employed for therapeutic and
prophylactic purposes for such diseases of the invention as hereinbefore
mentioned.  Compounds may be identified from a varisty of sources, for
example, calls, cell-free preparations, chemical libraries, collections of
chemical compounds, and natural product mixtures.  Such agonists or
antagenists so-identified may be natural or modified substrates, ligands,
receplors, enzymes, eic, as fhe case may be, of the polypeptide; a
structural or functional mimetic thereof (see Caligan e&f af, Current
Protocols in immunolegy 1(2):Chapter 5 (1991)) or a small malecule.

The screening methad may simply measure the binding of a candidate
compound to the polypeptide, or to cells or membranes bearing the
pelypeptide, or a fusion protein thereof, by means of a labs! 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 candidats compourd to the
polypeptide against a fabeled competitor {(e.g. agenist or antagonist}.
Further, these screening methods may fest whether the candidate
compound results in a signal generated by activation or inhibition of the
pelypeptide, using detection systems appropriate to the celis bearing the
polypeptide.  Inhibltors of activation are generaliy assayed in the
presence of a known agenist and the effect on activation by the agonist
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by the presance of the cantidate compound is cbserved, Further, the
screening methods may simply comprige the steps of mixing a candidate
compound with & sclution containing a polypeptide of the present
invention, to form & mixture, measuring a MFQ-111 activity in the mixture,
and comparing the MFQ-111 activity of the mixture to a contrel mixiure
which contains nc candidate compaund.

Polypeptides of the present invention may ke employed in conventional
low capacity screening methods and alse in high-throughput screening
[HTS) farmats. Such HTS formats include not cnly the wel-established
use of 96- and, more recently, 384-welt micotiter plaies but also emerging
methods such as the nanowell method described by Schuilek et al, Ana!
Biachem., 248, 20-26, (1987).

Fusion proteing, such as those made from Fc portion and MFQ-111
polypeptide, as hersinbefore  described, can also be used for
high-throughput  scieening assays 1o identify antagenists for the
polypeptide of the present invention (see D. Berreti &t al, J Mol
Recognition, $:52-58 (189%Y%, and K Joharnson ef &', J Biol Chem,
270(16):9459-8471 (1995)).

Cne scraening techaigua includas the use of cells which axpress receptor
of this invention (for example, transfected CHO cells) in a system which
measures extracellular pH or intracellutar calcium changes caused by
receptor activation. [n this technigue, compounds may be contacted with
celis expressing the receptor polypeptide of the present invention. A
second messenger respensse, o.g., signal transduction, pH changes, or
changes in calcium level, is then measured to determine whether the
potential compound agtivates ar inhibits the receptor.

Another method involves screening for receptor inhibitors by defermining
inhibition or stimulation of receptor-mediated cAMP andfor adenylate
cyclase accumulation. Such a method invalves transfecting a sukaryotic
cell with the receptor of this invertion to express the receptor on the cell
surface. The cell is then exposed to potential antagonists in the presence
of the receptor of this invention. The amount of cAMP accumulation is then
measured. I the potential antagonist binds the receptor, and thus inhikits
receptor binding, the levals of receptor-mediated cAMP, or adenylate
cyclase, activity wilt be reduced or increased.
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Ancther methads for detecting agoniste or antagonists for the recaptor of
the present invention is the yeast based technology as described in U.S.
Patert 5,482,835,

Qne screening technique includes the use of cells which express recaptor
of this invention (for example, transfecied CHO cells} in a systam which
measures extracellular pH or infracellufar calcium changes caused by
receptor activation. In this fechnique, compaounds may be contacted with
cells expressing the receptor polypeptide of the present invention. A
second messengel response, e... signal transduction, pH changes, or
changes in calcium level, is then measured to determine whether the
potential compound activates or inhibits the receptor.

Ancther method invelves screening for receptor inhibitors by determining
inhibition or stimulation of recepler-mediated cAMP and/or adenylate
cyclase accumulation. Such a method involves fransfecting a eukaryotic
cell with the receptor of this invention fo express the receptor on the cell
surface. The cell is then exposed to potential antagonists in the presence
of the receptor of this fnvention. The amount of cAMP accumulation is then
measured. |f the potential antagonist binds the receptor, and thus inhibits
receptor binding, the levels of receptor-medialed cAMP, or adenylzte
cyclase, activity will be reduced of increased.

Angther methods for detecting agonists or antagonisis for the receptor of
the present invention is the yeast based technology @s described in U.8.
Patent 5.432,835.

Screening techniques

The polynucleotides, polypeptides and antibodies to the polypeptide of the
present invention may also be used to configure screening methods for
detacting the effect of added compounds on the production of mRNA and
polypeptide in cefls. For example, an ELISA assay may be constructed
for measuring secreted of cell associated levels of polypeptide Lsing
manoclonal end polycional antibodies by standard mathods known in the
art. This can be used to discover agents that may inhibit or anhance the
produgtion of polypeptide {also called antagonist or agoenist, respectively)
from suitably manipulated cells or tissues.
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A polypeptide of the present invention may be used to identfy membrane
hound or soluble receptars, if any, through standard recepior binding
techniques known in the art. These include, bl are not fimited to, ligand
binding and crosslinking assays in which the polypeptide is labeled with a
radicactive isotope (for instance, 1251, chemically modified (for instance,
biatinylatad), or fused to a peptide sequence suitabie for detection or
purification, and incubated with a sourse of the putative receptor (cells,
ceil membranes, cell supernatants, tissue extracts, bodily fluids). Other
metheds include biophysical techniques such as surface plasmon
resonance and speciroscopy.  These screening methods may also be
usad to identify agonists and antagenists of the polypeptide that compets
with tha hinding of the polypeptide to its receptors, if any. Standard
methods for canducting such assays are well understand in the art.

Examples of antagenists of polypeptides of the present invention include
antibodies or, in some cases, pligonuclectides or proteins that are closely
related to the ligands, substrates, receptors, enzymes, etc, as the case
may be, of the polypeptide, e.g, a fragment of the ligands, substrates,
raceptors, enzymeas, efc.; or a small malecule that bind to the polypeptide of
the pregent invention but do not elicit 2 response, so that the activity of the
polypeptide is prevented.

Screening methods may alse involve the use of transgenic technology
and MFQ-111 gena. The att of constructing transganic animals is well
sstablished. For exampls, the MFQ-111 gene may be introduced through
microinjection into the male pronucleus of fedilized oocyles, retroviral
transfer into pre- or posi-implantation embryos, or injection of genetically
maodified, such as by elechoporation, embryonic stem cells into host
blastocysts. Particularly useful transgenic animals are so-called "knock-
in" animals in which an anima! gene is replaced by the human equivalent
withir the genome of that animal. Knsck-ih transgenic animals are useful
in the drug discovery process, for farget validation, where the compound
is specific for the human target. Qiher useful transgenic animals are so-
called "knock-out" animals in which the expression of the animal ortholog
of a polypeptide of the present invention and encoded by an sndogenous
DNA sequence in a cell is partially or completely annulled. The gene
knock-out may be targeted to spadific cells or fissues, may ocour only in
cerlain cells or fissues as a consequence of the limitations of the
technology, ar may ocour in a¥l, or subsiantially a4, cells in the animal.
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Transgenic animal technolegy also offers a whole animal exprassion-
cloning system in which introduced genes are expressed fo give large
amounts of polypeptides of the present invention

Screening kits for use in the above described metheds form a further
5 aspect of the present inventior. Such screening kits comprise:

(a) a polypeptide of the present invention;
(b) a recombinant celt expressing a polypeptide of the prasent invention;
(c) acell membrane expressing a polypeplide of the present invention; ar
{d} an antihody to a polypeptide of the present invertion;

10 which polypeptide is preferably that of SEQ 1D NG:2.

It will be appreciated that in any such kit, {a), (b}, (¢} or (d) may comprise
a substantial componeant

Glossary

5] The following cefinitions are provided to facilitate understanding of certain
terms used frequenily hereinbefore.

“Antibodies” as used herein includes polyclonal and monoclonal
antibodies, chimeric, single chain, and humanized antibodies, as well as
Fab fragments, including the products of an

0 Fab or other fmmunoglobulin expression library.

Yisolated" means aliered “by the hand of man” from #s natural stale, ie.,
if It oocurs in nature, it has been changed or removed frem its original
environmeni, or both. For example, a polynuclectide or a polypeptide
naturally present in a living organism is not “isclated,” but the same
3 polynucieotide ar polypeptide separated frar the coexisting materials of
its natural state is "isolated”, as the term is employed harein. Moreover,
a polynucleotide or polypeptide that is introduced into an organism by
transformatian, genstic rmaniputation or by any other recombinant method
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is "isolated" even if it is still present in said organism, which arganism
may be living or non-fiving.

“‘Palynuclentide” generally refers to any polyribonuclectide {(RMA) or
polydeoxribonucteotide (DNA), which may be unmodified or madified
RNA or DNA. “Pelynuclentiges” include, without limitation, single- and
dauble-strandad DMA, DNA that is & mixure of single- and double-
stranded regions, single- and double-stranded RNA, and RNA that iz
midurg of single- and double-stranded regions, hybrid molacules
comprising DNA and RNA that may be single-siranded of, mare typically,
dauble-stranded or a mixture of single- and double-stranded regions. In
addition, “poiynuclectide” refers to triple-strandad regions comprising
RNA pr DNA or both RNA and BNA. The term “peiynuciectide” also
includes DNAs or RNAs containing one or more modified bases and
DMNAs or RNAs with backbones modified for stability or for other reasons.
“Moditied” hases include, far example, tritylated bases and unusua! bases
such as inogsine. A variety of modifications may be made to DNA and
RNA; thus, “polynuciectide” embraces chemically, enzymaticaly or
metabelicaly medified forms of pofynucleotides as typically found i
nature, as well as the chemical forms of DNA and RNA characteristic of
viruses and colis,  “Polynucleotide” also embraces relatively short
polynuclectides, ofien referred to as oligonuclectides.

"Polypeptide" refers to any polypeptide comprising twe or more amino
acids jeined to each other by peptide bonds or modified peptide bonds,
ie., peptide Isosterss. ‘"Polypeptide” refars to both short chains,
commoniy referred to as peptides, cligopeptides or oligomers, and to
lenger chains, generally referred to as proteins. Poiypeptides may
contain aming acids other tham the 20 gene-encoded amine acids.
“Polypeptides” include amine acid sequences modified either by natural
processes, such ag postiransiational procsssing, or by chemical
modification technigues that are weil known in the at.  Such
modiiications are well described in hasic texts and in more detailed
moncgraphs, as well as in & voluminous research literature.
Medifications may ocour anywhere in & polypeptide, including the peptide
hackbone, the amino acid side-chains and the amino o carbaxyl termini.
It will be appreciated that the same type of medificalion may be present
to the same or varying degrees at several sites in a given polypeptide.
Also, a given polypeptide may contain many types of modifications.

JP 2004-507239 A 2004.3.11
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Polypeptides may be branched as a result of ubiquitination, and they may
be cyclic, with or without branching. Cyciie, branched and branched
cyclic polypepltides may result from post-franslation natural processes or
may be made by synthetic methods. Modifications include acetyiation,
acylation, ADP-ribosylation, amidation, bictinylation, covalent attachment
of flavin, covalent attachment of a heme moiety, covalent aitachment of a
nuclectide or nuclestids derivative, covalent attachment of a lipid or lipid
derivative, covalent attachment of phosphotidylinosital, cross-linking,
cyciization, disulfide bond formation, demethyiation, formation of covalent
eross-iinks, farmation of cystine, formation of pyroglutamate, formylation,
gamma-carboxylation, glycosylation, GPI anchor  formation,
hydroxylation, iodination, msthylation, myristoylation,  oxidation,
protealytic  processing, phosphorylation, prenylation, racemization,
selenoylation, sulfation, transfer-RNA magiated addition of amino acids to
proteins such as arginylation, and ubiquitination (see, for instance,
Proteins - Structure and Molecular Properties, 2nd Ed., T. E. Creighton,
W. H. Freeman and GCompany, New York, 1883; Wold, F., Past-
translational Protein Modifications: Perspectives and Prospects, 1-12, in
Post-translational Covalent Modification of Proteins, B. C. Johnson, Ed.,
Academic Press, New York, 1983; Seffter ef af, "Analysis for protein
modifications and nonprotein cofacters”, Meth Enzymol, 182, 826-646,
1980, and Rattan st af, ‘Protein Synthesis: Post-translational
Modifications and Aging”, Ann NY Acad Sci, 563, 48-62, 1892).

“Fragmeni” of a polypeptide sequence refers to a polypeptide sequence
thatis shorter than the reference sequence but that refains essentially the
same biological function or activity as the reference polypeptide.
"Fragmen{” of a polynuclentide sequence refers to a polynucloetide
seouence that is shorter than the reference sequence of SEQ ID NG:1..

"Varant' refers to a polynuclectide or pelypeptide that differs from a
reference polynucleotide or polypeplide, but retains the essential
properfies thereof. A typical variant of a polynucleciide differs in
nucleotide sequence from the reference polynucleotide. Changes in the
nucleotide sequence of the variant may or may not alter the aming acid
saquence of a pelypeptide encoded by the reference polynucleotide.
Nucleotide changes may result in amino acid substitutions, additions,
delstions, fusions and truncations In the polypaptide encoded by the
refergnce sequence, as discussed below. A typical variant of a

JP 2004-507239 A 2004.3.11
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polypeptide differs in amino acid sequence from the reference
polypeplide. Generally, atterations are limited so that the sequences of
tha reference polypeptide and the variant are closely similar overall and,
in many regions, identical. A variant and reference polypeptide may differ
N amino actd sequence by one or more substitutions, insertions,
deletions in any combination. A substituted or inserted amino acid
residue may or may not be one encoded by the genstic code. Typical
conservative substitutions include Gly, Ala; Val, lls, Lau: Asp, B5iu; Asn, Gin:
Ser, Thy, Lys, Arg; and Phe and Tyr. A variant of a polynuclestide or
polypeptide may. ba naturally occuiring auch as an allele, or it may be a
vartant that is not known to cceur naturally. Non-paturally ocourring
variants of polynucleotides and polypeplides may be made by
mutagenesis techniques or by direct synthesis. Alse included as variants
are polypeptides having one or more post-transiztional moedifications, for
instance glycosylation, phosphorylation, methylation, ADP rkasylation
and the fike. Embodiments inciuge methytation of the N-terminal amino
acid, phospharylations of serinee and threonines and medification of C-
terminal giycines.

"Allete” refers to one of two or more alternative ferms of & gene ccouring
at a given locus in the genome.

"Polymorphism" refers to a variation in nucleotide sequence (and
encoded polypeplide sequance. if relevant) at & given position in the
genome within a papulation.

“Single Nucleotide Polymorphism” (SNP} refers to the occurence of
nucteotide variabifity at a single nuclectide position in the genome, within
a populafion. An SNP may occur within a gene or within intergenic
regions of the geneme. SNPs can be assayed using Allele Specific
Amplification (ASA). For the process at least 3 primers are required. A
common primer {s used in reverse complement fo the polymarphism
being assayed. This common primer can be betwaen 50 and 1500 bps
from the palymorphic base. The other fwo (or mare) primers are identical
1o each other except that the finat 3' base wobhbles to match one of the
iwo (or more) alleles that make up the poiymorphism. Twe {or more)}
FCR reactions are then conducted on sample DNA, each using the
corman primar and one of the Allele Spadific Primers.
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"Splice Variant" as used herein refers to cDNA molacules produced from
RNA molecules initially transcnbed from the same genomic DNA
sequence but which have undergone allemative RNA  splicing.
Altternstive  RNA  aplicing ocours whan a primary RNA - transcript
undergoes splicing, generally for the removal of introns, which results in
the production of more than ane MRNA molecule each of that may
encode different amine acid sequences. The tarm splice variant also
refers to the proteing encoded by the abova cDNA molecules.

“ldentity’ reflects a relafionship betwesn two or more polypeptide
sequences ar twe ar mare polynucleotide sequences, determined by
comparing ihe sequences. In general, idenfity refers to an exact
nuslestida to oucletide or amino acid to amino acld correspondence of
the two polynucieotide ar two polypeptide sequences, respectively, over
the length of the sequences being compared.

"% Identity" - For sequences where there is not an  exact
carrespontanne, a "% identity” may be determined. In general, the two
sequences to be compared are aligned to give a maximum correlation
between the seguences. This may include inserling "gaps" in either one
or both sequences, to enhance the degree of alignment. A % identity
may be determined over the whole iength of sach of the sequences being
campared (so-called global alignment), that is patticularly suitable for
sequences of the same or very similar length, or over shorter, defined
lengths (so-called local alignment), that is more suitable for sequences of
unequal length,

"Similarity” is a further, more sophisticated measure of the relationship
between two polypeptide sequences. In genaral, "similarity” means a
camparison hetween the amino acids of two polypeptide chains, an a
residue by residue basis, faking into account not only exact
carrespendences between a between pairs of residues, e from each of
the sequsnces being compared (as for identity) but also, where there i
not an exact correspondence, whether, on an evolutionary basis, cne
residus fs a likely substitute for the other. This likelhood has an
associated “score” from which the "% similarity" of the two sequences
can then be determined.
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Methods for comparing the identity and similarity of two or more
sequences are well known in the art. Thus for instanca, pragrams
available in the Wisconsin Sequence Analysis Package, version 9.1
{Devereux J et al, Nucleic Acids Res, 12, 387-395, 1984, available from
Genetics Computer Group, Madison, Wiscensin, USA), for example the
programs BESTFIT and GAP, may be used o detennine the % identity
hatween two pelynuclectides and the % ideniity and the % similarity
between two polypepiide sequences, BESTFIT uses the "local
hemalogy™ algorithm of Smith and Watarman (J Mal Biol, 147,195-197,
1981, Advances in Applied Mathematics, 2, 482-489, 1981} and finds the
best single region of simiiarity between two sequences. BESTFIT is
more suifed to comparing two polynuclectide or two polypeptide
sequences that are dissimilar in length, the program assuming that the
shorter sequence reprasents a portion of the longer. In comparison, GAP
aligns two sequences, findng a "maximum similarity", accerding to the
algorithm of Neddleman and Wunsch {J Mol Bicl, 48, 443453, 1970).
CAP is more suited to comparing sequences that are approximately the
same length and an alignmeni is expected over the entire length.
Prafarably, the paramsters "Gap Welght' and "Length Weight" used in
each program are 80 and 3, for polynuclectide seguances and 12 and 4
for polypeptide sequences, respectively. Preferably, % identitiss and
similarities are defermined when the two sequences being compared are
optirmalty aligned.

Other programs for determining identity and/or similarity between
sequances are also known in the art, for instance the BLAST family of
programs (Altschul S F et al, J Mai Biol, 215, 403-410, 1990, Alischui 5 F
et al, Nucleie Acids Res., 25:389-3402, 1997, available from the Nationai
Canter for Biotechnclogy Infarmation (NCBI), Bethesda, Maryland, USA
and accessicle through the home page of the NCBI at
www.ncbi.nim.nih.gov) and FASTA (Pearson W R, Methods in
Enzymology, 183, 63-88, 1890; Pearson W R and Lipman D J, Proc Nat
Acad Sci USA, 85, 2444-2448,1688, available as part of the Wisconsin
Sequence Analysis Package).

Preferably, the BLOSUME2 amino acid substitution matrix {Henikofi 8
and Henikoff J G, Proc. Nat. Acad Sci. USA, 89, 10915-10919, 1992} 15
used in polypeptide sequence comparisens including where nucleotide
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sequences are first trensiated into amino acid sequences before
COMparison.

Preferably, the program BESTFIT is used to determine the % idertity of a
query polynuclectide or a polypeptide sequence with respect to &
referance polynuciectids or a polypeptide sequence, the query and the
reference sequence being optimally aligned and the parameters of the
program set 21 the default value, as hereinbefore described.

“ldentity Index” is a measure of sequence relatedness which may be
used to compare & candidate sequence (polynucleotide or polypeptide)
and a reference sequence. Thus, for instance, a candidsie
polynucleotide sequence having, for example, an fdentity Index of 0.95
compared to a reference polynucleotide sequence is identical to the
reference sequence except that the candidate polynuclectide sequence
may include an average up to five differences per each 100 nucleotides
of the reference sequence. Such differences are selected fram the group
consisting of at least one nuclectide deletion, subsiitution, including
fransition and transversion, or insertion. These differences may occur at
the 5' or 3' terminal positions of the reference polynucleatide sequence or
anywhere between these lerminal positions, interspersed either
individually among the nucieotides in the reference segutence or in one or
more contiguous groups within the reference sequence. In other words,
o obtain a polynuclectide sequence having an Identity Index of 0.83
compared {o a reference polynuclectide seguence, an average of up to 5
in every 100 of the nuclectides of the in the reference sequence may be
deleted, substituted or inserted, or any combination thereof, as
hersinbefere described. The same applies mutatis mufandis for other
values of the Identity Index, for instance 0.96, 0.97, 0.98 and 0.98.

Similarly, for a polypeptide, a candidate polypeptide sequence having, for
example, an dentity Index of 0.95 compared to a refersnce polypeptide
sequence is identical to the reference sequence except that the
npolypeptide seguence may include an average of up to five diffsrences
per each 100 amino acids of the referenca sequence. Such differences
are selected from the group consisting of at least one amino acid
deletion, substitution, including conservative and non-conservative
substitution, or insertion. These differences may oscur at the amino- or
carbowy-terminal positions of the reference polypeptide sequence or
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anywhere between these teuvinal positions, interspersed either
individually among the amina acids n the reference seguence or in ane
or more canfiguous groups within the reference sequence. In other
words, to abtain a polypeptide sequence having an identity Index of 0.95
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 theraof, as hersinbefore
described. The same applies mutatis mutandis for other values of the
Idantity Index, for instance 0.96, 0.97, 0.88 and 0.98.

The relationship befween the number of nuclectide or amine acid
differences and the Idenfity Index may be expressed in the following
equafion:

Mg <X - {Xg e ),
in which:

na s the number of nuclectide or amine acid differences,

Xz is the total number of nuslecfides or amine acids in SEQ ID NO:1 or
SEQ ID NO:2, respectively,

| is the ldentity index ,
» ig the symbiol for the multiplication operator, and

in which any non-integer product of x5 and | is rounded down te the
nearest integer pricr to subtracting it from x5,

"Homolog” 18 & generis term used in the art to indicate a polynuclectide or
poiypeptide sequence possessing a high degree of sequence relatedness
to a reference sequence. Such relatedness may be quanfified by
determining the degree of identity and/or similarity between the two
sequences as hereinbefore defined. Falling within this generic term are
the tarms "ortholog”, and "paralag”. "Ortholog" refars to a poiynuclectide
or polypeptide that is the funclionai equivaient of the polynucfeotide or
polypeptide in ancther species. "Paraleg” refers to a polynucleotideor
polypeptide that within the same species which is functionally similar.

JP 2004-507239 A 2004.3.11
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"Fusion protein” refers to a protein encoded hy two, unrelated, fused
genes or fragments thereof. Examples have heen disclosed in US
5541087, 572G044. In the case of Fo-MFQ-111, employing an
immunoglobulin Fo region as a part of a fusion protein is advantageous
far parforming the functional expressien of Fe-MFQ-111 pr fragments of -
MFQ-111, o improve pharmacekimetic properties of such a fusien protein
when used for therapy and {o generate a dimeric MFQ-111. The Fc-MFQ-
111 DNA construct comprises in 5' fo 3° direction, a secretion cassefte,
i.e. a signal sequence thai triggers expert from a mammalian cell, DNA
encading an immunaglebulin Fe region fragment, as a fusion partner, and
a DNA encoding MFQ-111 or fragments thereof. In soma uses it would
be desirable to be able lo alier the infrinsic functional properties
[complement binding, Fe-Receptor binding) by mutating the functional Fo
sides while ieaving the rest of the fusion protein untouchad or deiete the
Fc part completely after expression.

All publications and references, inciuding but not Jimited to patents and
patent applications, cited in this specification are herein incomorated by
reference in their entirety as If each individual publication or reference
were spacifically and [ndividually indicated to be incorporated by
reference herein ag being fully set forth. Any patent application to which
this application claims prferity is also incarporated by reference herein in
its entirety in the manner described above for publications and
references.

Furiher Examples
Example 1: Mammalian Cell Expression

The receptors of the present invention are expressed in either human
embryonic kidney 283 (HEK293) cells or adherent dhfr CHO cefis. To
maximize receptor expraseion, typically all &' and 3’ untransiated regions
(UTRs} are removed from the receptor cONA prior te insertion info a pCDN
or pCDNA3 vector. The cells are transfected with individual receptor
cDNAs by lipofectin and selectad in the presence of 400 mgim{ G418. After
3 weeks of selection, individual clones are picked and expanded for further
analysis, HEK293 or CHO calls transfacted with the vector alone serve as
negative contrals. To isolate cell lines stably expressing the Individual
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receplors, abeut 24 clones are typically selected and analyzed by Northern
blot analysis. Receptor mRNAs are generally detectable in about 50% of
the G418-resistant clones analyzed.

Example 2 ligand bank for binding and functicna! assays.

A bank of over 600 putative receptor ligands has been assembled for
screening. The bank comprises: transmitters, hormones and chemokines
known ta act via a human seven transmembrane (7TM) receptor; naturally
ocourring compeunds which may be putative agonists for a human 7TM
receptor, non-mammalian, biologically active peptides for which a
marnmalian counterpart has not yet been identified; and compounds not
found in nature, but which activate 7TM receptars with unknown natural
ligands. This bank is used to initially screen the receptor for known ligands,
using both functional (i.e . calclum, GAMP, microphysiometer, oocyte
electrophysialogy, etc, see below) as well as binding assays.

Example 3: Ligand Binding Assays

Ligand binding assays provide a diract method for ascertaining receptor
pharmacology and are adaptable to & high throughput format. The purified
ligand for a receptor s radiclabeled to high specific activily (50-2000
Ciimmob for binding studies. A determination is then made that the
process of radiclabeling doss net diminish the activity of the lgand fowards
its receptor. Assay condfions for buffers, iens, pH and other modulators
such as nucleclides are oplimized to establish a workable signal to noise
ratio for both membrane and whole cell receptor sources. For these
assays, specific receptor binding is defined as total associated radioactivity
minus the radicactivity measured in the presance of an excess of unlabaled
compsting ligand. Where possible, more than one competing ligand is
used to define residual nonspecific binding.

Example 4; Functional Assay i Xenopus Oocytes
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Capped RNA transcripts from linearized plasmid templates encoding the
receptor cDNAs of the invenfion are synthesized in vitro with RNA
polymerases in accordance with standard procedures. In vitro ranscripte
are suspended in water at & final concentration of 0.2 mg/mi. Ovarian lobes
are removed from adult female toads, Stage V defolliculated oosytes are
obtained, and RNA transeripts (10 ng/oneyte) are injected in a 50 ni bolus
using a microinjection apparatus. Two electrode valtage clamps are used
to measure the cuirents from ndividual Xenopus cocytes in regponsa to
agonist exposure, Recordings are made in Ca2+ free Barih's medium at
room temperature. The Xencpus system can be used to screen known
ligands and tissue/ceil extracts for activating ligands.

Exampie 5: Microphysiometric Assays

Activation of & wide variety of $econdary messenger systems results in
extrugion of small amounts of acid from a cell. The acid farmed is largaly
as a resull of lhe increased metabolic activity required to fuel the
intraceliular signaling process. The pH changes in the media surouncing
the cell are very small but are detectable by the CYTOSENSOR
microphysiometer {Molecular Devices Lid., Menls Park, CA}. The
CYTOSENSOR is thus capable of detecting the activation of a receptor
which is coupled to an energy utilizing intracellular signaling pathway such
as the G-protein coupled receptor of the present invention.

Example B: Extract/Celt Supernatant Screening

A large nurmber of mammalian receplors exist for which there remains, as
yel, no cognate activating ligand {agonist). Thus, active tigands for these
receptors may not be included within the figands biarks as identified to date.
Accordingly, the 7TM receptor of the invention is also funclionally screened
(using calcium, cAMP, microphysiometer, nocyle electrophysiology, eto.,
functioral screens) against tissue extracts to dentify natural ligands.
Extracts that produce pesitive functionat responses can be sequencially
subfractionated until an activating ligand is isokated identified.
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Exampie 7: Calclum and cAMP Functional Assays

7T receptors which are exprassed in HEK 293 cells have been shown to
be coupled functienally 1o activation of PLC and caleiunt mobilization and/or
cAMP stimuation or inhibition. Basal calcium levels in the HEK 203 cells in
receptor-transfected o veclor control cells were observed to be in the
nomal, 100 oM to 200 nM, range. HEK 293 cells expressing recombinant
receptors are loaded with fura 2 and in a single day > 150 salected ligands
or tissuefceli extracts are evaluated for agonist induced calksium
mobilization. Similarly, HEK 293 cells expressing recombinant receptors
aim evalyated for the stimulation or inhibitien of cAMP production using
standard cAMP quantitation assays. Agonists presenting a calcium
transient or cAMP flucuation are tasted in vector control cells to determing if
the response is unique to the fransfected cel's expressing receptor.

Exemple 8: PCR amplification fo MFQ-111

PCR amplification of human tulip homologue: n order to confirmn the
MFQ-111 sequence a pair of specific PGR primers (see SEQ ID No. 3
and 4} were designed based nn the putative sequence;

MFQ-111 upper: 5'.- 3 Primer01 {(SEQ ID No. 3)
MFQ-111 lower: § - 3' Primer02 (SEQ 1D No. 4}
a

The expected 523 bp fragment was amplified from a human brain cDNA
sample (Clontech Ref: 7187-1; whole brain sample of Human MTG panel
! from Clontech , Ref: K1420-1) and the sequence was confirmed after
cloning the correct size PCGR hand in a pCRII vestor from Invilrogan.
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Figure 1

PCR amplification of specific MFQ-111 band

Lanes:

1- G3PDH control

2- Tuiip romolegue amplification from human brain
cDNA(7187-1)

3- Tulip homologue amplification from brain cDMA (from

MTC panel)

4 Negative control

5- Negative controi

B 100 hp ladder

The PCR conditions were : 8 min at 83 °C, 30 sec at 95°C, 50 ses at 54
°C, 80 sec at 72°C for 34 cycies and a final elongation step at 72°C for &
min using the Taq Gold polymerase purchased from Perkin Elmer.

Figure 2
Tissue distribution

With the MFQ-111 designad primers mentioned aboved, and the same
PGR conditions & 523 bp specific PCR band is amplified using a set of
human cDMA (Human MTC panal | from Clontech, Ref K1420-1 and
Human MTGC panal |l from Cloniech, Ref K1421-1).

Specific primers for the house keeping gene G3PDH are used (G3FDH
upstream 5%-3' Primer(3 (SEQ ID No. §) and G3PDH downstream ' - ¥
Primer04 {SEQ ID No. 6) and a centrel.

Lanes:
1- 100 bp ladder

2-  heart

JP
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3 brain {(whole}

4-  placenta

3-  lung

6 liver

7-  skeletal musclse

8- kindey

8- pancreas

10- spleen

11-  thymus

i2- prostaie

13- testis

14- ovary

15- small intestine

18- colon

17-  peripheral blaod [eukocyte
18- 1 kb ladder

18- positive contrel amplification MFQ-111 from human brain cDNA

20- positive control amplification of GAFDH

MFQ-111 is not expressed in small intestine and normal golon. The
expression level is very wesek in spleen, and in peripheral Blood
leukocyte.
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Figure 3
Expression in Human Tumaors

The same PCR stratagy is used to determine the level of expression of
the gene of interest in several normalized human tumoral tissues using
the human tumor multiple tissue ¢cDNA panal from Clontech (Ref K1422-
1)

Lanes:

1 100 pb ladder

2~ hurnan breast carcinoma

3- human lung carcinoma

4~ human colon adenccarcinama

5~ human lung carcinema

6-  human prostatic adenccarcinama

7-  human colon adenocarcinama

8-  human ovarian carcinoma

8- human pancrealic adenceaminoma
10~ 1 Kb ladder

11~ positive control amplification MFQ-141 from buman brain cDNA
12-  positive control amplification of G2PCH
13- nevative control primers MF(G-111

14~ negative control primers G3PDH

15- 100 pb [adder

MFQ-111 have not a high expression in tumers. Is not expressed in
sevaral lung carcinetma and in prostatic adenocarcinoma,

2004-507239 A 2004.3.11
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Claims
1. A polypeptide selected from the group consisting of:

{a) a poiypeptide sncoded by a polynucieatide comprising the sequance of SEQ
1D N,

(b} a polypeptide camprising & polypeptide sequence having at least 95% identity
to the polypeptide sequence of SEQ 1D NO:2;

g} a polypeptide having at least 95% identity to the palypeptide sequence of
SEQ 1D NO2;

d} the polypeptide sequence of SEQ ID NO:2 and

(e} fragments and variants of such polypeptides in (@) io (d).

2. The polypeptide of claim 1 comprising the polypentide sequence of SEQ ID
NO:2,

3. The polypeptide of claim 1 which is the polypeptide sequence of SEQ 11D NO:2.

4. A pelynucleotide selected from the group censisting of:

(2) a polynucieatide comprising a polynucizotide sequence having af least 85%
identity to the polynuclectide sequence of SEQ 1D NC:1;

(b} a polynucleatide having at least 95% identity to the polynucteotide of SEQ ID
NG,

{c) a polynucleotide comprising a polynuclectids sequence encoding a poiypeptide
sequensa having at least 95% identity to the polypeptide sequence of SEQ ID
NO:2;

{d) a polynucleotide having a polynucleotide sequence encoding a polypeptide
sequence having &t least 95% identity to the polypeptide seauence of SEQ ID
NCr2;

JP 2004-507239 A 2004.3.11
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(&) a polynucleafide with a nucleotide sequence of at least 100 nuclectides
obtained by screening a library under stringent hybridization conditions with a
labeled proba having the seduence of SEQ ID NO: 4 or a fragment thereof having
at least 15 nucleotides;

{f) a polynucleotide which is the RNA equivaleniof a poiynueleoiide of (2) to (e);

{9} a polynucleotide sequance complementary to said polynuclectide of any one of
fa)to ), and

{h) polynuciectides that are variants or fragments of the polynuciectides of any
one of (g} to (g} or that are complementary to above mentioned polyruclasiides,
aver the entire fength thereof.

5. A pelynucleatide of claim 4 sefected from the graup eonsisting of:
(a) a polynucleotide comprising the polynuclectide of SEQ 1D NO:1;
(b} the polynucleotide of SEQ 1D NO:1;

() a polynuclectide comprising a polynuclectide sequence encoding the
polypeptide of SEQ 10 NO:2; and

{d) a polynuclestide encoding the polypeptide of SEQ ID NOQ-2.

6. An expression system comprising a polynucieatide capable of producing a
polypeplide of any one of cfaim 1-3 when said expression vector is present in a
campatible host cell.

7. A recomhinant host cell comprising the expression vector of claim 6 or a
membrane thersof expressing the polypeptide of any one of claim 71-3.

8. 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 2004-507239 A 2004.3.11
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the production of said poiypeptide and recovering the polypeptide from the culture
medium.

9. A fusion profein consisting of the Immuncglobulin Foregion and &
polypeptide any one one of claims 1-3.

16. An antibody immunaspecific for the polypeptide of any one of claims 1 to 3.

11. A method for screening o identify compounds that stimulate or inhibkt the
function or level of the polypeptide of any one of claim 1-3 comprising & method
selected from the group consisting of:

{a) measuring or, detecting, quantitatively ar qualitatively, the binding of a
candidate compound to the polypeptide {or 1o the cells or membranes exprossing
the palypeptide) or a fusion protein thersof 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
pelypeptide (or to the cells or membranes exprassing the polypeptide) or a fusion
protein thereof in the presence of a [abeled competitior;

{c) testing whether the candidate compound results in a signal generated by
activation or inhibilion of the polypeptide, using detection systems appropriate to
the calls or call membranes exprassing the polypeptide;

(d) mixing a candidate compound with a solution cantaining a polypeptide of any
one of claims 1-3, 1o form a mixture, measuring activity of the polypeptide in the
mixture, and comparing the activily of the mbdure to a control mixture which
contains no candidate compound; ar

(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 biotechnalogical or chemical standard
techniques.

JP 2004-507239 A 2004.3.11
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SEQUENCE LISTING
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1 5 19 15

30 ztc asa cac kge tea cok cam tbE bEt tea eoth gat ttg oot ggt gec 96
Ile Lys His Cys Ser Pro Gin Fhe 2he Ser Leu Gly Len Pro Gly Ala
20 25 30

aza atg <tbt att ztg gat ©ot &ath gta gea getr got aga gtg geot tet 144
35 Thr Met Leu ¥le ¥et Asp Phe Ile Val Ala Ala Gly Arg Val Ala Sex
35 40 45

ca aga ghg gas gea caa gll ctt otg gga 122
ro Arg Yzl GlIn Ala Gln Val Leu Lev Gly
35 &0

tes get ttt clo aat gea o
Ser Ala Pha Len Asp Ala 7
40 a0

tob bty gEt tge it coo aac tia tab tohb gaa uf ool tol ctt st 240
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65 70 k) 86

Coo 88C 3
Pro Asn I

gat gtt gct gtg tct cag ttf aes gat gtt zag gma 258
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30 ctt ata atc aaa aot gta tia age teg gom aga gat gag coc tcb gct 338
Lew Ile Tla Lys Thrx Val Leu Ser Ser Ala Arg Asp Gila Bro Ser Ely
100 135 110

oot goa cga tgh gha gca cbt kgl agt tta ggt att tog att tgt gaa 384
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b 1z0 125

gad cka gic cat gay fot cat cat cct caa att 2ag gaa geot ctg aat 432
Glu Leu ¥al His Glu Ser jlis His Fro Gln Ile Lys Glv Ala Lew Asn
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