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New Bromodomain Protein

Field of the Invention

This nvention relates fo  newly identified polypeptides  and
pulynuclectides encoding such polypeplides somotimes  hereinafter
refarred to as hupolybromot”,, to thelr use in diagnosis and In identifying
compounds that may be agonists, antagenists that are potentially useful
in therapy, and to preduction of such polypeptides and polynudlectides,

Background of the Invention

The drug discovery process is currently undergoing a fundamental
revalulion as it embraces “functional genomics”, that is, Kigh fhroughput
genome- or gene-based biology. This approach as a means to identify
genes and gena products as therapeutic targets is rapidly superceding
earfier approachas based on "positional cloning”. A phenotype, that is a
biclegical function or genetic disease, would be identified and this would
then be tracked back 1o the responsible gene, based on its genetic map
position.

Functionat genomics relies heavily on high-throughput DNA sequencing
technologies and the various tocls of bisinformatics to identfy gene
sequences of potential interest from the many molecular biclogy databases
now available. There is a confinuing need to identify and characterise
further genes and their refated polypeplides/proteins, as targsts for drug
discovery.

Summary of the Invention

The presert invention relates to hopolybromotl, in paricular
hupolybrome!  polypeptides  and  hupolybromat  polynucteotides,
recomhbinant materials and methods for thelr production. Such polypeptides
and palyruclectides are of interest in refation 1o methods of treatment of
cartain disesases, ncluding, but not limited to, Cancer in general, aflergy,

CONFIRMATION COPY
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theumatic  arthritis, autoimmune diseases, afroke, dementia, mental
retardation, parkingon, epilepsy, schizophrenia, alzheimer, depression,
coronary heart disease | heart failure, myocarditis, and cystic fibrosis. |
hereinafter referrad to as © diseases of the invention™. In a further aspsct,
the Invention relates to methods for identifying agonists and antagonists
{e.g.. inhibitors) using the materials provided by the invention, and
treating conditions associated with hupolybromot imbalance with the
idenfified compounds. In a siill further aspect, the invention relates to
diagnostic assays for defecting diseases associated with nappropriate
hupolybreme1 activity or levels.

Description of the Invention

In a first aspect, the present invention relates to hupslybromo?
polypeptides. Such polypeptides include:

{a) a polypeptide encaded by a polynucleotice comprising the sequence
of S8EQ 1D NQ:1;

{b) a pelypeptide comprising a pelypeptide sequence having at lsast
95%, 96%, 97%, 88%, or 99% identity to the polypepfide sequence of
SEQ ID NC:2;

{¢) a palypeptide comprising the polypeptide sequence of SEQ ID NO:2,

(d) a polypeptide having at least 5%, 86%, 97%, 98%, or 98% identity
to the polypepiide sequence of SEQ 1D NO:2;

(&) the palypeptide sequence of SEQ (D MNO.2; and

{f} a polypeptide having or comprising a polypeptide sequence that has
an Ildentity Index of 0.95, 0.86, 0.97, .98, or .99 compared i the
polypeptide sequence of SEQ 1D NO:2;

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

Polypeptides of the present invention are believed to be members of the
Polybrome domain protein family of polypeptides. They are therefore of
interest because a number of trapscription factors that act as adaptor
proteins fave been found to coniain an amino acid domain called the

JP 2004-500123 A 2004.1.8
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bromodomain. Bromodornain proteins are members of the BWI/SNF
complex which is a chromatin remadeling complex facilitating accass of
transcription factors to regulatory DNA sequencas, The molecular cloning of
polybramo containing multiple bromodomains, a truncated HMG-box, and
two repeats has bean reported by Nicolas, RH. et al. (Gene. 1898, 175:
233-40). The pretein complexes have different subunit compositions
determinad by the adaptor proteins. This complexes has recently been
associated with the control of cell growth by regulating the maintenance of
chromosome stability and various aspects of DNA repair (Liu-Y. et al.,
Mucleic-Acids-Res., 1998, 26 1038+45) found thal the mouse DNA
methyltransferase {DONA MTaze) is targeted to sites of DMNA replication by a
polybromo protein. Expression of the bromodomain pratein brm (SNFZ2) is
fraquently down regulated upon cellular transfonmation. Hupoiybrome 1 is
hemolog to the human SN2-4 protein and to Brmi-drome. In addiion it s
homotlog to aprotein of Schizosaccharomyce which seams tq be involved in
remodelling of chromatin (Gl 3168090). In mice, lacking the SNF2/SWI2
family memhbsr ETL1, skeletal dysplasias, growth retardation, reduced
‘postnatal survival, and impaired fertility has been ohserved {Schoor, M. at
al., Mech. Dev. 1899, 85: 73-83). Recently the functional aspects of growth
contral of the mammalian SWI'SNF have been summarized by Muchardt 2t
al. (Semin. Cell Dev. Biol. 1989, 10: 189-95). The functional aspects
described sofare are imperfant for chromatin remodeling and differential
regulation of transcription of genes thus they form part of a mechanism
which is involved in the generalion of cancer cells and metastasie.
Furthermore thesa mechanism are as wall mvelved in brain disorders,
autoimmune diseases and some forms of brain diseases.

The biological properties of the hupolybromol are herainafter referred to
as "hiclogical activity of hupelybrome1” or “hupolybromet  activity",
Preferahly, & polypeplide of the present invention exhibils at least ane
biolegical activity of hupolybromo.

Polypeptides of the present invention also includes variants of the
aforementioned poiypeptides, including all allefic forms and splice variants.
Such polypeptides vary from the reference polypeptide by insertions,
delations, and substitutions that may be conservative or non-canservative,
or any combination thereof. Particutarly preferred variants are those in
which several, for instansa from 50 to 30, from 30 to 20, frorm 20 10 10, Trom

JP 2004-500123 A 2004.1.8
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1010 §, from 5 to 3, from 3 te 2, from 2 to 1 er 1 amine acids are inserted,
substituted, or deleted, in any combination.

Preferred fragments of polypeptides of the present invention include a
polypeptide comprising an amino acid sequance having at least 20, 50 or
100 centigucus aming acids from the amine acid sequence of SEQ ID
NO: 2, or a poiypeptide comprising an amino acid saquence having at
least 30, 50 or 100 contiguous amino acids truncated or deleted from the
amino acid sequence of SEQ D NO: 2. Preferrsg fragments are
bialagically active fragments that mediste the blological activity of
hupalybramo1, including those with a similar activity or an improved
activity, or with a decreased undesirable activity. Also preferred are those
fragments that are anfigenic or immunegenic in an animal, especially in a
human.

Fragments of the polypeptides of the invention may be employed for
producing the corresponding full-length pelypeptide by peptide synthesis;
thersfore, these varlants may be employed as intermediates for
producing the full-length poivpeptides of the invention. The polypeptides of
the present invention may be in the form of the "mature” protein or may
be & part of 2 larger protein such as a precursor or a fusion protein. Itis
often advantageous to include an addiional amino acid sequance that
contains secretary or leader sequences, pro-sequences, sequengces that
aid in purification, for instance multiple histidine residues, or an additional
sequence for stability during recombinant production.

Folypeptides of the present invention can be prepared in any suitable
mannsr, for instance by fsolation form naturally ocouring sources, from
genetically engineered host cells comprising expression systems (vide
infray or by chemical synthesis, using for instance automated peptide
synthesisers. or a combinafion of such methods.. Means for preparing
such polypeptides are well understood in the art.

In a further aspect, the present invention refates to hupolybromot
polynucleotides. Such polynuclectides include:

JP 2004-500123 A 2004.1.8
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{a) a polynucleatide comprising a polynucleotide sequence having at
least 5%, 96%, 97%, 98%, or 99% identity to the polynucleotide
sfuence of 350Q 10 NO-1;

{by a polynuclectide comprising the polynuciectide of SEQ ID NC: 1

() apolynuclectide having at least 85%, 96%, 97%, 95%, or 9% identity
te the polynuclsotide of SEG 1D NO-1;

(d) the polynucteatide of SEQ 1D NC:1;

(e) a polynucleotide comprising a polynuclectide sequence encoding a
polypeptide sequence having at least 95%, 96%, 97%, 98%, or 99%
identity to the polypeptide sequence of SEQ ID NO:2;

(f} a polynucleotide comprising a poiynuclestide sequence encoding the
polypeptide of SEQ 1D NG:2;

@) a polynucleotide having a polynuclestide sequence encoding a
polypeptide sequence having af least 95%, 96%, 87%, §8%, or 98%
identity to the polypeptids sequence of SEQ 1D NO:2;

{i} a pelynuclectide encoding the polypeptide of SEQ ID NC:2;

{i} a polynucleotide having or comprising a pelynucleotide segquence that
has an Identity Index of 0.95, 0.96, 0.87, 0.98, or 0.99 compared 1w the
polynusleotide sequencs of SEQ D NO:T;

() =a polynuclectide having cr comprising a polynucleotide sequence
encoding a polypeptide sequenca that has an Identity Index of 0.85, 0.96,
0.97, 0.98, or 0.99 compared to the polypeptide sequence of SEQ 1D
NO:2; and

polynuclectides that are fragments and variants of the above mentioned
polyntclentides or that are complemeniary {o above mentioned
polynuciectides, over the entire length thereof.

Preferred fragments of polynuclectides of tha present nvention include a
polynuclectide comprising an nucleatide sequence having at least 15, 30,
50 or 100 centiguous nuclectides from the sequence of SEQ 1D NO: 1, or
a polynucleotide comprising an sequence having at least 30, 50 or 100

JP 2004-500123 A 2004.1.8
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contiguous nuctestides truncated or deleted from the sequence of SEQ
1D MO: 1.

Preferred varfants of polynucleotides of the present invention  include
splice variants, allelic variants, and polymorphisms, including
polynucleotides having one or more single nuclectide polymorphisms
{SNPs).

A

Palynuclectides of the present invention aise Include polynucleotides
encoding polypeptide variamts that comprise the amine acid sequence of
SEQ 1D N2 and In which severai, for instance from 50 10 30, from 35 to
20, frem 20 to 10, from 10 te 5, from 5 to 3, from 30 2, from 2 t0 1 or 1
amine acid residues are substituted. deleted or added, in any combination.

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

(8} comprises an RNA franscript of the DNA sequence encoding
the polypeptide of SEG 1D NO:2;

{b) is the RNA transeript of the DNA sequence enceding the
polypeptide of SEQ IR NQ:2;

(¢} comprises an RNA franscript of the DNA sequence of SEQ ID
NO:1; or

(d) is {he RNA transcript of the DNA sequence of SEQ D NO:1;

and RNA polynucleotides that ara complementary therato.

The palynuslectide sequence of SEQ 1D NO:1 shows greatsst homology
with gallus gallus pelybromo protein X80849. 11 is a5 well homalog to
C.alegans bromodomain  protein  {GI1:1301628). The polynucleolide
sequence of BEQ ID NO:1 is a ocDNA sequence that encodes the
polypeptide of SEQ ID NO:2. The palynucleotide sequence encoding the
polypeptide of SEQ iD NO:2 may be identical to the polypeptide encoding
sequencs of SEQ 1D NO:1 or it may be a sequence other than SEQ ID
NGt which, as a result of the redundancy (degeneracy} of the genetic

JP 2004-500123 A 2004.1.8
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cede, also encodes the polypeptide of SEQ 1D NO:2. The palypeptide of
the SEQ ID NO:2Z is related to other proteins of the Polybromo domain
protein family, having homelogy andfor structural similarity with * gallus
galus polybromo protein XBOB4S. It is as well homolog 1o human pretein
SNZ-4 {P51532) and Brm-drome (F28438) and the two unnamed protains
Gl 7022804 and GI 7023493,

Preferred polypeptides and polynuclectides of the present inveniion are
axpected 1o have, infer afia, similar biological functionsfproperties to their
homalogous polypeptides and polynucleciides.  Furthermors, preferred
polypeptides and polynucleofides of the prasent invention have at ieast one
hupolybromo activify.

Folynuclectides of the present invention may be cobtained using standard
cloning and screening technigues fram = cONA library derived from human
mRNA isolated from mixed embryonic tissues, (see for instance, Sambrock
ef af., Molecular Clening: A Laboratery Manual, 2nd Ed., Cold Spring
Harbor Labarastory Press, Cold Spring Harbor, NY. {1989)).
Polynucleotides of the invention can also be oblained from natural
sourcas such as genomic DMA libraries or can be synthesized using well
known and commearcially available tachnigues.

when polynuclentides of the present invention are used for the
recombinant production of polypeptides of the present invention, the
polynucieotide may include the coding sequence for the mature
polypeptide, by itself, or the coding sequence for the mature polypepltide in
reading frame with other coding sequences, such as those encoding a
leader or secretory sequence, a pre-, Of pro- OF prepro- protein sequence,
ar ctiter fusion peptids portions. For example, @ marker sequence that
facilitates purification of the fused polypeptide can be encaded. In certain
preferrad embodiments of this aspect of the invention, the marker sequence
is @ hena-hisfidine peptide, as provided in the pQE vector (Qiagen, Inc.)
and described in Geniz ef af., Proc Nail Acad Sci USA (1689) 86:521-824,
or fs an HA tag. The polynucleotids 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 mMRNA.

JP 2004-500123 A 2004.1.8
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Polynuclectides that are identical, or have sufficient identity to a
polynucieotide sequence of SEQ 1D NO:1, may be used as hybridization
probes for cDMNA and genomic DMA or as primers for 2 nucleic acid
amplification reaction {for instance, PCR). Such probes and primers may
be used to isolate fuldength cDNAs and genomic clones encoding
polypeptides of the present invantion and to isolate ¢cDNA and genomic
clores of other genes (ncluding genes encoding paralogs from human
seurces and orthologs and paralogs from species other than human) that
have a high sequence similarity to SEQ D NO:1, typically at least 95%
identity. Preferred probes and primers will generally comprise at feast 15
nucleotides, preferably, at least 30 nuclectides and may have at least 50, if
not at least 100 nucleotides. Paricularly preferred probes wil have
between 30 and 50 nuclectides.  Particularly preferred primers will have
hatween 20 and 25 nucizotides.

A polynuclectide encoding a polypeptide of the present invention, including
homologs fram species other than human, may be obtained by a process
comprising the steps of screening a library under stringent hybridization
conditions with a labeled proge having the sequence of SEQ ID NG: 1 ora
fragment thereof, preferably of at least 15 nuclectides; and isolaiing full-
length cDNA and genemic clones containing said polynucleatide sequence.
Such hybridization techniques are well known to the skiled ariisan.
Preferred stringent hybridization conditions include overnight incubation at
420G in a solution comprising: 50% formarnide, 5xS83C {(150mM NaCl,
153mM trisodium citrate), 50 mM sodium phosphate (pH7.6), &x Denhardt's
solution, 10 % dextran sulfate, and 20 microgram/ml denatured, sheared
salmon sperm DNA,; followed by washing the filters in 0.9x S5C at about
650C. Thus the present Invenfion alse includes isclated polynuclectides,
preferably with a nuclectide sequence of at [sast 100, obfained by
screening a lbrary under stringent hybridization conditions with a labeled
probe having the seguence of SEQ 1D NO:1 or a fragment thereof,
praferably of at least 15 nuclecfides.

The skilled artisan will appradiate that, in many cases, an isolated cDNA
sequenca will be incompiete, in that the region coding for the polypeptide
does not extend all the way through to the §' terminus. This is a
consequence of reverse transeriptase, an enzyme with inherenily low
"processivity” (3 measure of the ability of the enzyme to remain attached

JP 2004-500123 A 2004.1.8
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fo the template during the polymerisation reaction), failing to complete a
DA copy of the mRNA template during first sirand cDNA syrthesis,

There are several methods available and well known fo those skilled in
the art to ablain full-length ¢DMAs, or extend short cDNAs, for example
those based on the method of Rapid Ampiification of ¢NA ends (RAGE)
{see, for example, Frohman et al., Proc Nat Acad Sci USA 85, 8998-
89002, 1988). Recent modifications of the technigue, exemplified by the
Marathon (trade mark) technology (Clontech Laboratories Inc.) for
example, have significantly simplified the search for longer ¢cDNAs. In the
Marathon (trade mark) technology, cDNAs have heen prepared from
mRMA extracted from a chosen tissue and an 'adaptor' sequence ligated
ento each end. Nucleic acid amplification (PCR) is then carried out to
amplify the "missing” 5' end of the ¢cDNA using a combination of gene
specific and adaptor specific oligonuclectide primers. The PCR reaction
is then repeated using 'nested’ primers, that is, primers designed te
annzal within the ampiified product (typically an adsptor specific primer
that annaals further 3" in the adaptor sequence and a gene specific
primer that anneals further &' in the known gene sequence). The
products of this reaction can then be analysed by DNA sequencing and 2
full-length cDNA constructed either by joining the preduct directly to the
existing cONA to give a complete sequence, or carmying out a separate
full-lengih PCR using the new sequence information for the design of the
' primer.

Recombinant polypeptides of the present invention may be prepared by
processes well known in the art from genstically engineersd host cells
comprising expression systems.  Accordingly, in a further aspeet, the
present invention refates o expression systems comprising a
polynucleotide ar polynuclestidss of the present invention, to host cells
which are genetically engineered with such expression sytems and to the
production of polypeptides of the invention by recombinant fechniques.
Cell-free translation systems can alse be employed to produce such
proteins using RNAs derived from the DNA constructs of the present
invention.

JP 2004-500123 A 2004.1.8



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

20

25

35

G

WO 0177147 PCT/EPIL03793

- 10 -

For recombinant production, host cefls can be genetically engineered {o
incorperate expression systerns or portions thereof for polynucieatides of
the present inventian. Polynucieotides may be introduced into host cells by
methads described in many standard laboratory manuals, such as Davis et
al, Basic Methods in Molecutar Biclogy (1986} and Sambrook ef al{ibid).
Preferred methods of infroducing palynucieatides inte hast salls includs, for
instance, calcium  phosphate  transfection, DEAE-dextran  mediated
transfection, transvection,  microinjection,  cationic  lipid-mediated
transfeciion, electroporation, transduction, scrape loading,  bailistic
infroduction or infection.

Representative exampies of appropriate hosts indude bacterial ceils, such
as Strepfococal, Staphylococc!, £. cofi, Streplomyces and Baciltus subfilia
calts; fungal cells, such as yeast cells and Aspergillys cells; insect cells
such as Drosophila SZ2 and Spodoplera SfQ cells: animal cells such as
CHO, COS, Hela, C127, 3T3, BHEK, HEK 293 and Bowes melanoma cells;
and plant cahs.

A great variety of expression systems can be used, for insiance,
chiomosomal, episomal and virus-derived systems, e.g., veciors derived
from bacterial plasmids, from baclaricphage, fram fransposons, from yeast
episomes, from insertion elements, from yeast chromosomal elements,
from viruses such as baculoviruses, papova viruses, such as SVv40,
vaccinia viruses, adencviruses, fowl poi viruses, pseudorabies viruses and
retroviruses, and vectors derived from combinations thereof, such as those
denved from plasmid and bacteriophage genefic etements, such as
cosmids and phagermids. The expression systems may contatn contrel
regions that regulate as well as engender expression. Generally, any
system or vector that is able to maintain, propagate of express a
polynucieotide fo produce a palypeplide in 2 host may be used. The
apprapriate pelynucieotide sequence may be inserted inta an expression
system by any of a variety of well-known and routine techniques, such as,
for exampte, those set forth in Sambrack ef al., {ibid). Appropriate secretion
signals may be incarparated into the desired polypeptide to allow secrafion
of the franslated protein into the lumen of the endoplasmic reticulury, the
periplasmic space or the exiraceliular envirenment. These signals may be
endogenous o the polvpeptide or they may be heteralogous signals.

JP 2004-500123 A 2004.1.8
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If & poiypeptide of the present invention is 1o he expressed for use in
screening assays, # fs generally prefemred that the polypapiide be
produced at the swface of the cell. In this event, the cells may be
harvested prior to use in the screening assay. IF the polypeptide Is
secreted inte the medium, the medium can be recavered in order to
recover and putlly the polypeptide. f produced intracellviary, the cells
must first ba lysed befere the polypeptide is recovered.

Paolypeptides of the present invention can be recovered and purified from
recambinant cell cultures by well-known methods including ammonium
sulfate ar ethanol precipitation, acid extraction, anion or sation exchange
chromatography,  phosphoceliulose  chromatography,  hydrophobic
interaction chromatography, affinity chromatography, hydroxylapatite
chromatography  and lectin chromatography.  Most preferably,  high
performance Hauid chromategraphy is employed for purification.  Wetl
kriown techniques for refolding proteins may be employed to regsnarata
active conformation when the palypeplide is denatured during intracetiular
synthesis, isciation and/sar purification.

Polynuclectides of the present invenfion may be used as diagnostc
reagents, through detecting mutafions in the associated gene. Detection of
a mutated form of the gene characterised by the polynuclectide of SEQ 1D
NO:1 in the cDNA of genomic sequence and which is associated with a
dysfunction will provide a diagnostic tool that can add fo, or define, a
diagnosis of a disease, or susceptibility to a disease, which results from
under-expression, over-expression or altered epatial or temporal expression
cf the gehe. individuals carrying mutations in the gene may be detected at
the DMA level by a variety of techniques well knowi in the asf.

Nucleic acids for diagnosis may be obtained from a aupject's sells, such as
from blocd, urine, saliva, tissue biopsy or aulopsy material. The genomic
DNA may he used directly for defection or it may be amplified enzymatically
by using PCR, preferably RT-PCR, or other amplification techniques prior to
analysis. RNA or cDNA may also be used in similar fashion. Deletions and
insertions can be detected by a change in size of the amplified product in
comparizon to the normal genotype.  Point mutations can be identified by
hybridizing ampiified DNA to iabeled hupolybromo1 nucleotide sequences.
Perfectly matched sequences can be distinguished from mismatched
duplexes by RNase digestion or by differsnces in melfing temperatures.
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DNA sequence difference may also be detected by alerations in the
electrophoretic mobifity of ONA fragments in gels, with or without
denaturing agents, or by direct DNA sequencing (ses, for instanre, Myers
ef al,, Science {1988) 230:1242). Sequence changes at specific locations
may also be revealed by nuclease protection assays, such as RiNase and
$1 protection or the chemical cleavage method (ses Gotton of af., Proc Nat!
Acad Scif USA (1985) B5: 4357-4401),

An array of oligonuclectides probes  comprising  hupolybromod
polynuclectide sequence or fragments thereof can be censtructed to
conduct efficient screening of e.g., genefic mutations.  Such arrays are
preferably high density arrays or grids. Array technology methods are well
knewn and have genaeral apelicability and can be used to addrese a variety
of questions in molgcular genetics including gene expression, genetic
Iinkage, and genetic variabilily, see, for example, M.Chee et al., Science,
274, 610-813 (1996) and other referances cited thersin.

Detection of abnormally decreased or increased levels of polypeptide or
mRMNA expression may also he used for diagnosing or defermining
susceptibilify of a subject o a dissase of the invention. Decreased or
increased expression can be measured at the RNA level using any of the
methods well known in the art for the quantitation of polynuclectides,
such as, for example, nucieic acid amplification, for instance PCR, RT-
PCR, RMase protection, Northern blotting and other hybridization
metheds.  Assay techniques that can be used to determine levals of a
protein, such as a polypeptide of the present invention, in & sample derived
from a host are well-known to those of skil in the art. Such assay methods
inclurte  radisimmunoassays, competitve-binding assays, Westerm Blot
analysis and ELISA assays.

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

(a) a polynuclectide of the present invention, praferably the nucleotide
sequence of SEQ 1D NO: 1, or a fragment or an RNA transcript thersof,

{b} 2 nucieotide sequence complementary 1a that of (a);

{c) a polypeptide of the present invention, preferably the polypeptide of
SEQ ID NO:2 or a fragment thereof, or
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(d) an antibody to a polypeptide of the present invention, preferatly to the
polypeplide of SEG 1D NO:2,

1t will be appraciated that in any such kit, (@), i), (c} or (d) may comprise
a substantial component.  Such a kit will be of use in diagnesing a
disease or suscepfibilty to a disease, parlicularly discases of the
invention, amongst others,

The polynuclectide sequences of the present invention are valuable for
chromosoma localisation studies. The sequence is specifically targeted to,
and can hybridize with, a particutar location on an indiidual human
chromosome.  The mapping of relevant sequences to chromosomes
according to the present invention is an irmporant first step I correlating
those sequences with gene associated disease. Once a sequence has
been mapped to & precise chromosomal location, the physical position of
the sequence on the chromosome can be correlated with genatic map data.
Such data are found in, for example, V. McKusick, Mendelian inheritance in
Man {available ondine through Johns Hepkins Universify Welch Medical
Lirary). The relationship between genss and diseases that have besan
mapped to the same chromosomal region are then identified through
linkage analysis (co-inheritance of physically adjacent genss). Precise
human chromosomal localisations for a genomic sequence (gene
fragment «ic.) can be determined using Radiation Hybrid (RH) Mapping
(Walter, M. Spiliett, ©.. Thamas, P., Welssenbach, J., and Goadfellow, P,
(1994} A method for constructing radiation hybrid maps of whole
genomes, Nature Genetics 7, 22-28). A number of RH psneis are
available from Ressarch Genetics (MHuntsvile, AL, USA) eg. the
GeneBridge4 RH panel (Hum Mol Genet 1996 Mar;5(3):338-48 A
radiation hybrid map of the human genome. Gyagay G, Schmitt K,
Fizames C, Jores H, Vega-Czamy N, Spillell D, Muselet D, Prud'Homme
JF, Dib C, Auffray C, Morissette J, Weissenbach J, Goodfellow PN} To
determine the chromosomal location of a gene using this panel, 3 PCRs
are performed using primers designed from the gene of interest on RH
DNAs. Each of these DMAs confains randem human genomic fragments
maintained in & hamster background {human / hamster hybrid ezl lines).
These PCRs result in 93 scores indicating the presence or absence of
the PCR product of the gene of interest.  These scores are compared
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with scores created using PCR produrts fram ganomic sequences of
known  location. This  comparisen  is  conducted  at
hittp fiwww.genome . wi.mit. adu/.

The polynucleatids sequences of the present invention are alko valuable
tocls for tissue expression sfudies. Such studies aflow the determination of
expression pattemns of polynuclectides of the present invention which may
give an indication as to the expression patterns of the encoded
pelypeptides in fissues, by detecting the mRNAs that encede them. The
techniques used are well known in the art and include in situ hydridisation
techniques to clones arrayed on a grid, such as cDNA microarray
hybridisation (Schens et &), Science, 270, 467-470, 1895 and Shalon ef af,
Genome Res, 6, 639645, 1898} and nucleotids 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 indicaton of the nommal function of the polypeptide In the
grganism.  In addition, comparative studies of the nomal expression
pattem of mMRNAs with that of mRNAs encoded by an ajternative form of
the same gene (for example, ene having an alteration in polypepiide coding
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 be of a
temporal, spatial or simply quantitative nature.

The polypeplides of the present invention are axpressed in T cells, B cells,
splean, lymph nerde, placenta. germinal center, uterus, cervix, breast, testis,
lung,stormach, brain, heart, refing, kidney, melanocytes, intestin.

A furher sspect of the present invention relates to anfibodies. The
polypeptides of the invention or their fragments, or cells expressing them,
can be used as immunogens fo produce antbadies that ara immunaspecific
for polypeptides of the present invention. The term ‘immunospecific”
means that the antibodies have substantially greater affinity for the
polypeptides of the invention than their affinity for other related polypeptides
in the prior art.

JP 2004-500123 A 2004.1.8



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

35

(36)

WO 747 PCT/FPII03743

- 13 -

Antibodies generated against polypeptides of the present invention may he
obtained by administering the polypeptides or epitope-bearing fragments, or
cells to an animai, preferably a non-human animal, using mutine grotocols.
Far preparation of monoclonal antibodies, any technigue which provides
antibodies produced by continuous cell fne cultures can be used.
Examples include the hybridoma technique (Kohler, G. and Milstein, [
Nature (1675) 266405497}, the trioma technigue, the human B-cell
hybridema technique (Kozbor &t af, Immunclogy Today (1983) 4:72) and
the EBV-hybridoma technique (Cole st af, Monoclonal Antibodies and
Gancer Therapy, 77-86, Alan R. Liss, Inc., 1985).

Techniques for the production of single chain anfibodies, such as fhose
described i LS. Patent No, 4,945,778, can also be adapted to produce
singfe chain antibodies to palypeptides of this invention. Also, transgenic
mice, or other organisms, including other mammals, may he used o
express humanized antibodies.

The above-described antibodies may be employed to isofate or to identify
clones expressing the polypeptide or to purily the polypeptides by affinity
chromatography. Aptibodies against polypeptides of the pressnt inventicn
may also be employed to treaf diseases of ihe invention, amaengst others.

Palypeptides and polynucleotides of the present invention may alsa be
used as vaccines. Accordingly, in a further aspect, the present invention
relates to a method for inducing an immunological response in a mammal
that comprises inoculating the mammal with & polypeptide of the present
invention, adequate to produce anthody and/or T cell immune response,
including, for example, cytokine-producing T cells or cytotoxic T cells, to
pratect said animal from disease, whether ihat disease is already
established within the individual or not. An immunological respanse in a
mammal may also ke induced by a method comprises delivering a
polypeptide of the present invention via a vector directing expression of
the polynuclectide and coding for the polypeplide in vivo in order to
induce such an immunological respense to produce antibody to profect
said animal from diseases of the invention. One way of administering the
vactor is by accelerating it into the desired cells as a coaling on particlas
or otherwise. Such nucleic acid vector may comprise DNA, RNA, a
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modified nucleic acid, or a DNA/RNA hybrid, For use a vaccine, a
polypeptide or a nucleic acid vector will be normally provided as a
vaccing formulation [composition). The formulation may further comprise
a suitable carrier. Sinca a polypepiide may be broken down in the
slomach, i is preferably administered perenterally (for instance,
subcutaneous, intramuscular, intravenous, or intradermal injection).
Formulations sultable for parenteral administration include aqueous and
non-agqueous sterite injection solutions that may contain ant-oxidants,
puffers, bacteriostats and solutes that render the formulation instonic with
the biood of the recipient; and aqueous and non-aquenus sterile
suspensions that may include suspending agents or thickening agents.
The fermulations may be presented in unit-dose or multi-dose containers,
for example, sealed ampoulss and vials and may be stored in a freeze-
dried condition requiring only the addition of the sterile liquid carrier
immediately prior to use. The vaccine formulation may akso include
adjuvant systems far enhancing the Immunogenicity of the formutation,
such as otlin water systems and other systems known in the arf. The
dosage will depend on the specific activity of the vaccine and can be
readily determined by reutine experimentation.

Folypeaplides of the present invention have one or more biological functions
that are of relevence in one or more disease states, in paticular the
diseases of the invention hereinbefore menfioned. It s therefore useful to
o identify compounds that stimulate or inhibit the function or level of the
polypeptide.  Accordingly, in a further aspect, the present invention
pravides for a method of screening compounds to identify those that
stimulate or inhibit the function or level of the polypeptide. Such methods
identify agonists or antagonists that may be employad for therapeutic and
prephytactic purposes for such dissases of the invertion as hersinbefore
mentionad. Compounds may be identified from a variety of sources, for
example, cells, cellfree preparations, chemical libraries, eollactions of
chemical compounds, and natural product mixtures.  Such agonisis or
antagonists so-identfied may be natural or maodified substrates, ligands,
receptors, anzymes, etc, as the case may be, of the polypeplide; a
struciural or functional mimetic thereof (see Coligan ef al. Curent
Protocols in Immunclogy 1(2:Chapter 5 {1891)) or a smal molecule,
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The screening method may simply measure the hinding of a candidate
compound to the polypepiide, or to cells or membranes bearing the
polypeptide, or a fusion protein thereof, by means cf a label directly or
indirectly associafed with the candidate compound. Alernatively, the
screening method may invoive measuring or detecting {qualitatively or
quantitatively} the competitive binding of a candidate compound to the
polypeptide against 2 labeled competifor {e.g. agonist or antagonist).
Further, these screening methods may test whether the candidate
compound results in a signal generated by activation or inhibition of the
polypeptide, using detection systems appropriate to the cells bearing the
polypeptida.  Inhibitors of activation are generally assayed in the
prasence of a known agonist and the effect on activation by the agonist
by the presance of the candidate compound is observed. Further, the
screening methods may simply comprise the steps of mixing a candidate
compound with a solution confaining a polypeptide of the prasent
invention, to forn a mixture, measuring a hupolvbromol activity in the
mixture, and comparing the hupolybromal activity of the mixture to 2
cantrel mixture which centains no candidate compound.

Poiypeptides of the present invention may be employed (n conventional
low capacify screening methods and alsa in high-throughput screening
(HTS) formats. Such HTS formats include not only the well-established
use of 96- and, more racently, 384-well micotiter plates but also emerging
methods such as the nanowsll method described by Schullek et al, Anal
Biochem., 246, 20-28, (1997).

Fusian proteins, such as those made from Fe partion and hupolybromo !
polypeptide, as hereinbefore  described, can aiso be used for
high-throughput  screening assays to idenfify antagonists for the
poiypeptide of the present invention {see D. Bennett ef af, J Mol
Recognition, §:62-58 (1895); and K. Johanson ef al, J Biol Chem,
270(15):9459-9471 (1995)).

Screening techniques
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The polynuclectides, polypeplides and antibodies ta the polypeptide of the
prasent invention may aiso be usad to configure seraening methods for
detecting the effect of added compounds on the production of mRNA and
polypeptide in cells. For example, an ELISA assay may be construcied
for measuring secreted or cell associated levels of polypeptide using
moneclonal and palyclonal antibodies by standard msthods known in the
art. This can be usec to discover agents that may inhibit or enhance the
production of polypeptide (also called antagonist or agonist, respectively)
from suitably manipulaied cells or issuga.

A polypeptide of the present invention may be used to idenfify membrane
bound er soluble receptors, if any, through siandard receptor binding
techniques known in the art. These include, but are not limited fo, ligand
binding ard crosslinking assays in which the polypeptide is labeled with a
radioactive isotope (for instance, 1251), chemically modified (for instance,
biolinylated), or fused to a pepfide sequence suitable for detection or
purification, and incubated with @ source of the putative receptor (cells,
call membranes, cell supematarts, tissue extracts, bodily fluids). Gther
methods include biophysical techniquss sush ag surface plasmon
resonance and spectroscopy. These screening methods may also be
used to identify agonists and antagonists of the polypeptide that compete
with the binding of the polypeptide to its receptors, if any. Siandard
methods for conducting such assays are well understood in the art.

Examples of antagonists of palypeptides of the present invantion inchids
antibedies or, in some cases, oligonusleatides or profeins that are closely
refated to the ligands, subsirates, receptors, enzymes, sic., as the case
may he, of the polypeplide, e.g., a fragment of the liganda, aubstrates,
receplors, enzymes, etc.; or a small malecule that bind to the polypeplide of
ihe present invention but do not elicit & response, so that the activity of the
polypaptide is prevented,

Screening methods may also involve the use of transgenic technology
and hupoiybromot gene. The art of constructing fransgenic animals is
well established. For example, the hupelybromo! gene may be
infroduged through microinjection inte the male pronucieus of ferilized
oocytes, refroviral transfer into pre- ar past-implantation embryos, or
injection of genetically modified, such as by electroparation, ermhryonic
stem celis intc host biastocysts. Paticularly useful transgenic animals
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are so-called "knock-in" animals in which an animal gene is replaced by
the human egquivalent within the genome of that apimal.  Knock-in
transgenic animals are useful in the drug discovery process, for target
validation, where the compound is spegific for the human target. Other
usefuf fransgenic animals are so-called "knock-ouf® animals in which the
exprassion of the animal ortholog of a polypeptide of the present
invention and enceded by an endogencus DNA sequence in a cell is
partially or completely annullact. The gene knock-out may be targeted to
specific cefls or tissues, may occcur only in certain cells or tissues as a
sonsequence of the limitations of the technology, or may cceur in alf, or
substantially all, cells in the animal. Transgenic animal technology also
offers a whele animal expression-cioning system in which introduced
genes are expressed o give large amounts of polypeptides of the present
invention

Scresning 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 present invention;

(b} & recombinant cell expressing a polypeptide of the present invention;
(¢} a cell membrane exprassing a polypeplide of the present invention; or
(d) an antibody to a polypeptide of the present invention;

which polypeptide is praferahly that of SEQ D NO:2.

It will he appreciated that in any such kit, {a}, (h}, {c} or {d) may comprise
a substantial component.

Glossary

Tha following definitions are provided to facilitata understanding of certain
terms used frequently hereinbefare.

"Antibodies” as used herein includes polycional and monocional
antibodies, chimeric, single chain, and humanized antibodies, as well as
Fab fragments, including the products of an
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Fab or ather immunoglobulin expression library.

"Isolated" means altered "by the hand of man" from its naiural state, ie.,
if it ocours in nature, it has been changed or removed from its original
enviranment, or hoth. For example, a polynuclectide or a polypeptide
naturally present in a living erganism is nat “isofated,” but the same
polynucleotide or polypeptide separated from the cosxisting materials of
its natural state is “isolated”, as the term is employed herein. Moreover,
a polynuclzotide or polypeptide that is introduced into an organism by
transformation, genetic manipufation or by any other recombinant method
is "isolated” even if it is slill present in said organism, which organism
may be living er non-living.

“Polynuctectide” generally refers to any polyribonuclectide (RMNA) or
polydeoxribanucleotide (DNA), which may be unmaodified or modified
RMA or DMA. "Polynuclactides” include, without limitation, single- and
double-stranded DNA, DNA that is a mixture of single- and double-
stranded ragions, single- and double-stranded RNA, and RNA that is
mixture of single- and double-stranded regions, hybrid mclecules
comprising DNA and RNA that may be stngle-stranded or, more typically,
double-stranded or a mixiure of single- and double-stranded regions. In
addition, “polynuclectide” refers fo triple-stranded regions comprising
RMA or DNA ar both RNA and DNA. The term "polynucleotide” also
includes DMAs or RNAs containing one or marg modified bases and
DNAs or RNAg with backbones modified for stability or for cther reasons.
“Modified” bases include, for example, tritytated bases and unusual bases
such as inosine, A variety of maodifications may be made to DNA and
RNA; thus, “polynucleotide” embraces chemically, snzymatically or
metabolically madified forms of polynuclectides as typically found in
nature, as well as the chemical forms of DNA and RNA charactenistic of
viuses and cells. “Polynuclectide” also embraces refatively short
polynuciectides, often referred to as oligonuclentides.

"Polypeptide” refers to any polypeptide comprising two or mere aminc
arids joined to each other by paptide bonds or modified peptide bonds,
ie., peptide isosteres. "Polypeptide” refers to both shorf chains,
commonly referred to as peplides, ofigopeptides or oligomers, and to
longer chains, generally referred to as proteins. Polypepfides may
contain amino acids other than the 20 gene-encoded amino acids.

JP 2004-500123 A 2004.1.8



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

20

23

30

(42)

WO Q177147 FCT/FP01/03793

- 21 -

“Polypeptides” include amine acid sequences madified aither by natural
processes, such as postdranslational processing, or by chemical
madification  {echnigues irat are well koown iIn the art.  Such
modifications are well described in basic texts and in mere datailed
manographs, as well as in a voluminous research literaiure.
Modifications may ocour anywhers in a polypeptide, including the peptide
backbone, the amino acid side-chains and the amino or carboxyl termini.
It will be appreciated that the same lype of modification may be present
te the same or varying degrees at several stes in a given polypsptida.
Algo, a given polypeplide may contain many types of modifications.
Polypeptides may be branched as a result of ubiguitination, and thay may
be cyclic, with or without branching. Cyclic, branched and branched
cyclic polypeptides may result from post-translation natural processes or
may be made by synthetic matheds. Modifications include acetylation,
acylation, ADP-ribasylation, amidation, biotinylation, covalent attachment
of flavin, covalent attachment of a heme maoiety, covalent attachment of a
nucleoctide ar nucleotide derivative, covalent attachment of a fipid cr lipid
derivative, covalent attachment of phosphatidylinositol, cross-linking,
cyclization, disulfide boand formation, demsthylation, formation of covalant
cross-links, formation of cystine, formation of pyreglutamate, formylation,
gamma-carbaxylation, glycosylation, Rl anchor  formation,
hydroxylation,  iodination,  methyiation, myristoylafion,  oxidation,
protenlytic  processing,  phosphonylation, prenylalion, racemization,
selenoylation, sulfation, transfer-RNA mediated addition of amino acids ta
proteins such as arginylation, and ubigiétination (see, for inslance,
Piotains - Structure and Molecular Properties, 2nd Ed., T. E. Creighton,
W, H. Freaman and Company, New York, 1993 Wold, F., Post-
translational Protein Modifications: Perspectives and Prospects, 1-12, in
Past-translationsl Covalent Modification of Proteins, B. C. Jchnson, Ed.,
Academic Press, New York, 1083; Seifter of al, "Analysis for protein
madifications and nonprotein cofactors®, Meth Enzymel, 182, 826-648,
1600, and RaMtan eof al, "Protein Synthesis: Posttranslational
Madifications and Aging”, Ann NY Acad Sci, 663, 48-62, 1992).

“Fragment” of a polypeptide sequence refers to a polypeptide sequence
that is shorter than the reference sequence but that retaine essentially the
same biological function or activity as the refersnce polypeptide.
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"Fragment' of a polynucleotide sequence refers to a polynucloetide
sequence that is shorter than the reference sequence of SEQ 1D NO:1..

“Variant" refers to a polynucleotide or polypeptide that differs from a
reference polynuclectide or polypeptide, but retgins the essential
properties fherecf. A typical variant of a polynuclectide differs in
nuclectide sequence from the reference pelynuclectide. Changas in the
nuclectide sequence of the variant may or may not alter the amine acid
sequence of a polypeptide encoded by the reference polynucieatide.
Nucleotide changes may result n amino acid substitutions, additions,
deietions, fusions and fruncations in the polypeptide encoded by the
reference sequence, as discussed below. A iypical variant of a
polypeptide differs in amino acid sequence from the reference
polypeptide. Generally, alterations are limited 56 that the sequences of
the reference polypeptide and the varfant are closely similar overall and,
in many regions, identical. A variant and reference polypeptide may differ
in amino acid sequence by one or more substitutions, insertions,
deletions in any cambination. A substituted or inseded amino acid
residue may or may not be one encoded by the genstic code.  Typical
conservative substitutions include Gly, Ala; Val, lle, Leu; Asp, Glu; Asn, Gin;
Ser, Thr; Lys, Arg; and Phe and Tyr. A variant of a palynuclectide or
polypeptide may be naturally cccurring such as an allele, or it may be a
variant that is not known to ogeur naturally.  Mon-naturally occuning
variants of polynuclectides and polvpeplides may be made by
mutagenesis techniques ar by direct synthesis. Also included as variants
are polypeptides having one or mare post-translafional modifications, for
instance glycosylation, phosphorylafion, methylation, ADP ribosylation
and the like. Embodiments include methylation of the N-terminal amino
acid, phospharylations of serines and threanines and meodification of C-
terminal glycines.

"Allele* refers te one of two of more alternative forms of a gene occuring
at & giver locus in the gencme.

"Polymorphism” refers to a variation in nucleotide sequence (and
encoded polypeptice sequence, if relevant) at a given position in the
gencme within a population.
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"Single Nuclectide Polymorphism (SNP} refers 1o the occurence of
nucizotide variabiity at a single nuclectide position in the genome, within
a population.  An SNP may occur within @ gene or within intergenic
regions of the genome. SNPs can be assayed using Allele Specific
Amplification (ASA). For the process at least 3 primers are required. A
common primer is used in reverse complement to the palymaerphism
being assayed. This common primer can be between 50 and 1500 bps
from the pelymarphic base. The other two {ar mare) primers are identical
to each other except that the final 3' base wobbles to match one of the
two {or more) alkles that make up the polymorphism. Two (or mors)
PCR reactions are then conducted on sample DNA, sach using the
common primer and cne of the Alleie Specific Primers.

"Splice Variant" as used herain refers to cDNA molecules produced from
RMA molecules initially transcribed from the same genomic DMNA
sequence but which have undergone atemative RNA  splicing.
Alfernative  RNA splicing occurs when a primary RNA transcript
undergees splicing, generally for the removal of introns, which results in
the production of more than one mMRMA molecule each of that may
encode different aming acid sedquences. The term splice variant also
rafers to the proteins encoded by the above cDNA molecules.

"Identity” reflects a relationship between two or more polypeplide
sequences or twe or more palynucleotide sequences, determined by
comparing the seguences. In general, identity refers to an exact
nucleotide to nucleotide or amino actd to aming acid cotrespondence of
the two polynucleatide or two polypeplide sequences, respectivaly, aver
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 two
sequences to be compared are aiigned o give a maximum corretation
betwaen the soquences. This may include inserting "gaps” in either ane
or both sequences, to enhance the degree of alignment. A % ideniity
may be defermined aver the whole length of each of the sequences being
compared (so-cafled global alignment), that is particularly suitable for
sequences of the same or very similar length, or over shorter, definsd
lengths (so-called local alignment), that is more suitable for sequences of
unegual length.
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"Simitarily” is & further, more sophislicated measure of the relationship
between two polypeplide sequences. In general, "similarity" means a
comparison between the amino acids of two polypeptide chains, on a
residue by residue basis, faking into account not only exact
correspondences bebaeen a betwesn pairs of residues, one from each of
the sequences keing compared (as for identity) but alse, where there is
nat an exact correspondence, whether, on an evolutionary basis, one
residue is a likely substifute for the other. This likelihoed has an
associated "score” from which the "% similarity” of the two sequences
can then be determined.

Methods for comparing the identity and similtarity of twe or more
sequences are well known in the art. Thus for instance, programs
available in the Wisconsin Seguence Analysis Package, version 9.1
(Devereux J et al, Nuclelc Acids Res, 12, 387-395, 1884, available from
Genetics Computer Greup, Madison, Wisconsin, USA), for example the
programs BESTFIT and GAP, may be used to determine the % identity
betwasn two polynuclectides and the % identify and the % similarity
between two polypestide sequenses.  BESTFIT uses the local
homology™ algorithm of Smith and Waterman (J Mol Biol, 147 195.-197,
1981, Advances in Applied Mathematics, 2, 482-489, 1981) and finds the
best single region of similarity between two sequences. BESTFIT is
more suited to comparing twe polynuciectide or fwo  polypeptide
sequences that are dissirmflar in length, the program assuming that the
shorter sequence represents a pertion of the longer. In comparisan, GAP
aligns two sequences, finding a "maximum similarity”, according fo the
algorithm of Neddleman and Wunsch (J Mol Bio, 48, 443-453, 1870).
GAP Ie mors suited to comparing sequences that are approximately the
same length and an afignment is expected over the entirg length.
Preferably, the parameters "Gap Waeight" and "Length Weight" used in
each program are 50 ard 3, for polynucleotide sequencss and 12 and 4
for polypeptide sequences, respectively. Preferably, % identities and
similarities are determined when the fwo sequences being compared are
optimally afigned.

Otner programs for determining identity and/or similariy between
sequencas are aiso known in the art, for instance the BLAST family of
programs (Altsehul 5 F et al, J Mol Biel, 215, 403-410, 1990, Altschul & F
et al, Mucleic Acids Res | 25:389-3402, 1997, availahle from the National
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Center for Bictechnology Information (NCBI), Bethesda, Maryland, USA
and accessible through the home page of the NCBI af
www.ncbi.nim.nib.govy and FASTA (Pearson W R, Methods in
Enzymology, 183, 63-90, 1990 Pearson W R and Lipman 1 J, Proc Nat
Acad Sci USA, 85, 2444-2448,1988, avaifable as part of the Wiscansin
Sequence Analysis Package).

Preferably, the BLOSUMB2 amine acid substtufion matrix (Henikoff 8
and Henikaff J G, Prac. Nat. Acad Sci. USA, 89, 10915-10819, 18902) is
used in polypeptide sequence comparisons including where nucleotide
sequences are first translated into amine acid sequences hefore
comparison.

Preferably, the program BESTFIT is used to determine the % identity of a
query polynucleotide or a polvpeptide sequence with respect to a
reference polynucleotide or a palypeplide sequence, the query and the
reference sequence being optimally aligned and the parametars of the
program set at the defaulf value, as nereinbefore described.

"ldentity Index" is a measure of sequence relatedness which may be
used o compare a candidale sequence (polynuclevtide or polypeptide)
and a reference sequence.  Thus, for instance, a candidate
paolynuclectide sequence having, for example, an dentity Index of 0.95
compared to a reference polynuclectide sequence is identical te the
reference sequence except that the candidate polynuclectide sequence
may include on average up to five differences per each 100 nucleotides
of the reference sequence. Such differences are selected from the group
consisting of at least one nucleotide defetion, substitution, including
transition and fransversion, or insertion. These differences may occur at
the 5" or 3’ terminal positions of the reference polynucleotide sequence or
anywhere between these terminal positions, interspersed either
individually among the nuclectides in the refefence sequencs or in ohe ar
more contiguous groups within the reference sequence. In ather wards,
to obtgin @ polyruciectide sequence having an Ideniity ladex of 0.05
compared to a reference polynuclectide sequence, an average of up fo 5
in every 100 of the nuclectides of the n the reference sequence may be
deleted, substifuted or inserted, or any combination thereof, as
herginbefore described. The same applies mufatls mutandis for other
values of the Kentily Index, for Instance 0.98, 0.97, 0.88 and 0.95.

JP 2004-500123 A 2004.1.8
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Similarly, for a polypeptide, a candidate polypeptide sequence having, for
example, an ldentity Index of 0.95 compared to a reference polypeptide
sequence s identical o the reference sequence except that the
polypepiide sequence may include an average of up to five differances
per each 100 amino acids of the reference sequence. Such differences
are selgcted from the group consisting of at least one amino acid
deletion, substitution, including conservative and non-conservative
substitution, or insertion, These differences may occur at the amine- or
carboxy-terminal pesitions of the reference polypeplide sequence or
anywhere between these terminal posifions, interspersed elther
indivictually among the amino acids in the reference sequence ot In one
of more contiguous groups within the reference seguence. [n other
wards, to obtain a polypeplide sequence having an Identity Index of .95
compared 1o a refarence pelypeplide sequence, an averags of up to 5 in
every 100 of the aming acids in the reference sequence may be deloted,
substituted or insered, or any combination tharsof, as hersinbefore
dascribed. The same appliss mutatis mutandis for other valuss of the
Identity index, for instance 0.96, 0.97, 0.98 and 0.99.

The relationship betwssn the number of nucleotide ar amino acid
differences and the Identity Index may be expressed in the following
equation;

NasXa-(aelh
in which:
Ny is the number of nucleatide or amino acid differences,

X5 is the total number of nuclectides or amina acids in SEG 1D NO:1T or
SEQ 1D NQ:2, respectively,

1js the ldentily Index |

= is the symbal for the muitiplication operator, and

in which any non-infeger product of x3 and | is rounded down o the
nearest integer prior to subtracting it from x5.

"Homolog” is a generic term used in the art to indicate a polynuclectide or
polypeptide sequence possessing a high degree of sequence relatedness
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tr & reference sequance. Such relatedness may be quantified by
determining the degree of identity andfor similarity betwaen the two
sequences as hereinbefors defined. Falling within this generic term are
the terms "ertholog”, and "paralog”. "Ortholog® refers to a polynuclectide
ar polypeptide that is the functional equivalent of the polynuclectide or
polypeptide in ancther species. "Paralog” refers fo a pelynucleatideor
polypeptide that within the same species which is funetionally simifar.

"Fusion protein” refers to a protein encoded by fwa, unrelated, fused
genes or fragments therecf. Examples have been disclosed in US
5541087, 5726044, In the case of Fc-hupolybromael, employing an
immunogichulin Fe regien as a part of a fusion protein is advantageous
for performing the functional expression of Feo-hupolybremof or
fragments of hupolybrome?, to impreve pharmacokineiic properties of
such a fusion protein when used for therapy and o generate a dimeric
hupelybrome1. The Fc-hupolybromo1 DNA construct comprises in & to 3'
direction, a secretion cassetle, i.e. a sighal sequence that triggers sxport
from a mammalian cell, DNA encoding an immuncglobulin Fe region
fragment, as a fusion partner, and a DNA anceding hupolybromot or
fragments thereof. In some uses it would be desirable to be able to alter
the intrinsic functional properies (complement binding, Fe-Reeceptor
binding) by mutating the functicnal Fc sides while ieaving the rest of the
fusion protein untouched or delste the Fc part completely after
exprassion.

All publications and references, including but not mited to patents and
patent applications, cited in this specifization are herein incarporated by
refarence in their sntirely as if each individual publication or reference
were spedifically and individually indicated to be incorporated by
reference hersin as baing fully set forth. Any patent application to which
this applicatian claims priority is also incorporated by reference herein in
its entirety in the manner described above for publications and
references.
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Claims
1. Apolypeptide selected from the groun consisting of:

(a) a pelypeptide ancoded by a polynucleotide comprising the sequence of SEQ
1D NOet;

(b} & polypeptide comprising a polypeptide sequence having at least 95% identity
to the polypeptide sequence of SEQ 1D NG:2;

c) a polypeplide having at least 85% ideniity to the polypeptide seguence of
SEQ 1D NGZ;

d) the polypeptide sequence of SEQ 1D NO:2 and

(e} fragments and variants of such pelypsplides in () ta ().

2. The polypeptide of claim 1 comprising the polypeptide sequence of SEQ (D
NOZ.

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

4. A polynucieotide selectad from the group consisting of:

{a} a polynucleotide comprising a polynucieotide sequence having at least $5%
identify to the polynuclectide sequence of SEQ D NO:1;

b) a polynucleotide having at least 85% identity to the polynucleatide of SEQ D
NO:1:

(¢) a polynuclentide comprising a pelynucleotide sequence encoding a palypeplide
sequence Naving at least 95% identity to the pofypeptide sequence of SEQ I
NCH2;

(d} a polynuclecide having a polynucleotide sequence encoding a polypeptide
senuenca having at least 95% identity fo the polypeptide seguence of SEQ 1D
NO2;

JP 2004-500123 A 2004.1.8
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(e) a polynucieotide with a nucleotide sequense of at least 100 nucleotides
obtained by screening a library under stringent hybridization conditions with &
labeled probe having the sequence of SEQ ID NO: 1 or a fragment thereof having
at least 16 nuclectides;

{f} a polynuclzatide which is the RNA equivalent of a palynucleotide of {a) to (e);

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

{h} polynucleciides that are varfants or fragments of the polynucieatides of any
one of (a) to (g) or that are complameantary to above mentioned polynuclectides,
over the entire length thereof.

5. A polynucleotide of claim 4 selected fram the group consisting of:
(2} a pelynucleotide comprising the polynuclectide of SEQ 1D NG:1;
() the polynucleatide of SEQ 1D NO:1;

{c}] a polynuclestide comprising a pelynuckeotide sequence encoding the
polypeptide of SEQH D NO:2; and

) = polynuckeotide encoding the polypeptide of SEQ 1D NO:2,

5. An expression system comprising & polynuclaotide capable of producing a
polypeptide 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 exprassion vector of claim 8 or a
membrane thereof expressing the polypeptide of any ane of claim 1-3.

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

JP 2004-500123 A 2004.1.8
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the preduction of said polypeptide and recovering the polypeptide from the culture
medium.

9. A fusion protein consisting of the Immunoglabulin Fe-region and a polypeptide
any one one of claims 1-3.

10. An anfibody immunespecific for the polypeptide of any one of claims 1 to 3.

11, A methad for screening to identify compounds that stimulate or inhibit the
function or level of the polypeptide of any one of claim 1-3 comprising a method
setected from the groun consisting of:

(3 measuring or, detecting, quantitatively or gualitatively, the binding of 2
candidate compaound to the polypeptide (or to the cells or membranes expressing
the polypeptide) or a fusion protein thereof by means of a label directly or
indiractly associated with the candidate compound;

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

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

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

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

) produsing said compound according to biotechnalogical or chemical standard
techniques.
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SEQUENCE LISTING

119> Merck Patent Gmbll
<12C> Mew protein with pelybrome domains
<120> hupolybromclchws

140>
<1l4l>

<160» 2

<170» PatenzIn Ver.

210> 1

«211» 1902
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1115

Lys Glu

1120

Tvr Phe

Cys Val

Ile Glu

Ile Phe

1i95

Tyr Lys

1lz¢

Asp Va2l Pro Val Glu
g

Glu Gin Leu Bis Twr
1150

Lys Val Trp Val Arg
113c

Ile #is FPro Glu Glu
1200

Lys Glu Val Fhe Leu
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Sexr Rwn Leu Glu Glu
1220

Ala ¥al Lew Ser Phe
1235

Pro Glu Asn Bsp Zle
1250

Lys Gln Mer Lys Lys
26%

Lys Wal Val Asp Bsp
1283

Glr Lys Gle Pro Serx
1300

21z Lys Phre Als Slu
131%

Gly Glu Glu &sp Ssr
1330

Gln Tkr Pro Lew Als
343

- 12 -

1

The Cys Pzo Het

. 1229

Lys Rsp Phe Leu
1240

Jeu Leu Cys Glu
1253

Phe Lys Gly
n270

=
G
o

Gle Tie Tyr Tyr
Pro Lea Leu Gl
1305

Lew Gla Gly Sly
1328

Glu val Ile Siu
1335

Ser Glu Leu fsp
1380

Thr Cys Ile Leu
8=2r Cys Arg Pro
245

Sar Arg Tyr Asn
1260

Lys Arg 2hz Ser
1278

Phe Ary Lys Ero
1280

Lys Lys Ile GIn

Asp Asp Asp

Pro Pro Zer Leu

Leu Mat Fre Tyr
1335

Gln Ser Thye Pro Lys 3er Ala Tys Gly Sec 2la lys Lys
1370

13653

Lys Rrg Lys Zle &sn
1330

M=t Se

. Pheg Sex

Arg Ala Vel Tle Lys Ala Gln Ais Pro Asp Tyr Ser Phe

11388

1400

1403

Ser Arg Ieu ¥al Gly Thr Glu Trp 3rg Ase Lew Glu Thr

1419

Ala @lu Tyr Glu Gly
425

Led Glo Gly Pre val

1445

Tew His Fro Gly Gly
1480

Cly Lew Pre 51y Tle
1473

Pro Met Val Gly Thr
1480

1415

L1420

(63)

PCT/EPOIA03TO3

GLy Lys Cys
1230

Th= Glm Ile
Giu Ser Asp
nen Ser Ala

1280

Tie Val Pxo
1295

e Leu Gla

1310

Slu Glu Met
Pra Gln Zea
Thr Ero 2ro

1352

Gle Gly Ser

1375

Ser Glu Met
1393

Gly 3lu Leu

Ala Lys hLys

Het Met Gly Gly Twr Pro Prc &ly Leu Fro Pra

1430

Asp Gly Leu val

Pra Pro P-g His
1463

?Pro Pro Bro Gly
14832

Fro RAle Pro Gly
1495

1435

Ser Met Ely Ser
1450

His Len Fro Pro
Val Yet Asn Glx
1485

Ely Ser Pro Tyrx
1500

1440

Mot Gl Pra

1435

Gly Val Fro
470

Gly Val Ala

Gly Gln Gip

Val Gly Val Leu Gly Bre Pro Gly 3in Gl Ala Pro Pro Pro Tyr Pro

5035

1516

13515

320

Gly Pro His Pre Bla Gly Pro Pro Val Tle Glr Gln Pro Thr Thr Fro

1325

1330

1533
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Mel Phe Val Bla Fro frc 2xo
1540

Ala Tyr Lec Lys Tyr Ile Glu
1555

Ser Lys Trp Asp Gln Thr Leu
1370 2375

Ser Ly® Glu Gln Glu Ser Arg
283 1596

G.y dla His Thr Thr Met Ales
1605

et Leuw Arg A Thr Leu Asn
&

Vel

- 13 -

Lys Thr
1545

Gly Leu
1560
Ala Ala

Leu Era

Esp Als

Gln Arg Leua Leu
Sexr Aiz Glu Ser
1565

Arg R¥g &rg RA=p
1580

Ser His Trp iau
1595

Lec Txp Arg Lou
Z8le

Zle Arg Gl Bla Tyr Ren

1625
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iiis Ser Glu
1350

nen Sar Lle
Val His Teuw
Lys Sar Lys

1600

Rrg Asp e
i6l:

Lau Glu Asn
1g30
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