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New human TAP-like protein

Figld of the Invention

This invention relates to a newly identified human polypeptide that
belongs to the Transporter associated with Antigen Procassing-like family
of polypeplides sormetimes hersinsfter refered to as ‘HUTAPL”
polypeptides and polynucleotides encoding such polypeptides, to their
use in diagnesis and in identifying compounds that may be agonists,
antagcnists that are potentially useful in therapy, and to the production of
such polypeptides and polynudiectides.

Background of tha Invention

The drug discovery process is cumently undergoing & fundamental
revolution as it embraces "functicnal genomics”, that is, high throughput
gename- or gene-based biolkagy. This approach as a means to identify
genes and gene products as therapeutic targets is rapidly superceding
aarlier approaches based an "positional cloning”. A phenctype, that is a
biclagical function or genetic disease, would be identifiee and this would
then be tracked back fo the responsible gene, based on ils genetic map
position.

Functional genomics relies heavily on high-throughput DNA seq:uencing
tachnologies and the varicus tools of bininformatics to identify gens
sequences of potential interest from the many molecular biology
databases now available. There is a continuing need to dentify and
characterise further genes and their related polypeptides/proteins, as
targets for diug discovery.

This invention is focused to the Identification of & novel human TAP-like
(Transporter associated in antigen processing/presentation) mRNA. TAP
transporter participate in peptide transpart from the cyloplasm to the jumen
of the endoplasmatic reficulum where the peptides are loaded on the MHC
class /Il complex and fransporied to the cell surface. The transport of
antigenic peptides from the cytosol fo the lumen of endoplasmatic reticulum
is an essenfial process for presentation to gytotoxic THymphacytes by MRC
CONFIRMATION COPY

JP 2004-500112 A 2004.1.8
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.
prateins {1ankai-Butigsreit B and Tampe R (1999), FEAS Lefters 464, 108-
112). This determines the immune response against infected cells, tumour
cells and normal cells (autoimmune disease).

Modification of the exprassion ar function of TAP transporters aliowe us to
teat or prevent the immune response of a broad range of diseases as
cancer, alergy, inflammatory disorders, infectious diseases, asthma and
immune deficiency. This can be done by gene therapy or by novel drugs
blacking or activating the transporter.

Summary of the Invention

The present invention relates to HUTAPL (Human TAP-like), in particular
HUTAPL polypeptides and HUTAPL polynuclectides, recombinant
materials and metheds for thelr production.  Such polypeptides and
polynuclectides are of interast in relation to methods of treatment of certain
diseases, including, but not limited to, HUTAPL can be used to treat of
prevent cancer, aute immune diseases, inflammatory disorders, allargy,
infectious diseases, immune deficiency and asthma, harsinafter referred to
as " diseases of the invention". In additon HUTAPL by itseff or in
campination with other TAP molecuies (TAP1 and TAP2) may be used to
devalop a new celular screening systam to identify immunogenic peptides
from proteins with therapautical interest.

In a further aspect, the inventian relates to methoeds for identifying
agonists and antagonists {e.g., inhibitors) using the materials providsd by
the invention, and freating conditions associated with HUTAPL imbalance
with the identified compounds. In a siill further aspect, the invention
relates to diagnostic assays for detecting diseases associated with
inappropriate HUTAPL activity or levels.

Description of the Invention

In 2 first aspect, the present invention ralates to HUTAPL polypeptides.
Such polypeptides inglude:

JP 2004-500112 A 2004.1.8
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(a) a polypeptide encoded by a polynucleotide comprising the sequence
of SEQ 1D NO: for BEQ ID NO» 3;

(b} & polypeptide comprising & polypeptide sequence having at least
95%, 0%, 9T%, $8%, or 99% identity to the polypeptide sequencs of
SEQ ID NO: 2 or SEQ 1D NO: 4,

(é) a polypentide comprising the palypeptide sequence of SEQ ID NO: 2
or SEQ 1D NO: 4,

{d) a palypeplide having at least 86%, 96%, 97%, 98%, or 99% identily
o the polypeptide sequence of SEQ ID NO: 2 or SEQ ID NO: 4;

(e} the polypeplide sequence of SEQ 1D NO: 2 or SEQ D NO: 4;

{f) = polypeptide having or comprising a polypeplide sequence that has
an Identily Index of 0.95, 0.96, 0.97, (.98, or 0.898 cormpared to the
polypeptide sequance of SEQ 1D MO: 2 or SEQ 1D NO: 4,

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

Polypeptides of the present invention are believed fo be members of the
TAP (Transporter associated with anfigen processing) family of
polypeptides. They are thersfore of interest because they participate in
peplide transport from the eyvtoplasm to the umen of the endoplasmatic
reticulum where the peplides are loaded on the MHC class 1Al complex and
transported to the cell surface.

The biological properties of the HUTAPL are hereinafter referred to as
“biologieal activity of HUTAPL * or "HUTAPL activity". Preferably, a
polypeptide of the present Invention exhibits at least one biological
activity of HUTAPL.

Polypeptides of the present invention also includes variants of the
aforementiored polypeptides, including all allslic forms and splice variants.
Such polypeptides vary from the reference polypeptide by insertions,
deletions, and substitutions that may be conservative or non-conservative,
or any combination thereof. Particularly preferred varianis are thoss in
which several, for instance from 50 to 30, from 30 to 28, from 20 to 10, from
10 to 5, from 510 3, from 3 to 2, from 2 to 1 or 1 amino acids are inserted,
substitited, or deleted, In any combination.

JP 2004-500112 A 2004.1.8
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Preferred fragments of polypeptides of the present invention include a
pelypepiide comprising an amino acid sequence having at least 30, 50 or
100 contiguous amina acids from the amino acid sequence of SEQ 1D
NO: 2 or SEQ 1D NO: 4, or a polypeplide comprising an amino acid
sequence having at least 30, 50 or 100 contiguous amino acids truncated
ar delsted fram the amino acid sequence of SEQ [D ND: 2 or SEQ ID
NQ: 4. Preferred fragments ars binlogically active fragments that mediate
the biological activity of HUTAPL , including those with a similar activity or
an improved aclivity, or with a decreased undesirable activity. Also
preferred are those fragments that are antigenic or immunogenic in an
animal, especially in a human.

Fragmants of the polypeptides of the invention may be employed for
producing the correapanding full-length poiypeptide by peptide synthesis,
therefore, these variants may be employed as intermediates for
producing the full-length polypeptides of the invention. The polypeptides of
the presant invantion may be in the fomt of the "mature” protein or may
be a part of a larger protein such as a precursor or a fusion protein. Itis
often advantageous to include an additional amino acid sequence that
contains secrelory or leader sequences, pro-sequences, sequences that
aid in purification, for instance multiple histiding residues, or an additional
sequence for stability during recombinant production.

Polypeptides of the prasent nvention can be prepared in any suitable
manner, for stance by isolation form naturally ccouring sources, from
genetically engineered host cells comprising expression systems (vide
infray or by chemical synthesis, using for Instance autamated peplide
synthesisers, or a combination of such methods.. Means for preparing
such polypeptides are well understood in the art.

In a idurther aspect, the present invention relates to HUTAPL
polynucleotides. Such palynuclectides include:

(a) a polynuclectide comprising a polynucleotide saquence having at
least 95%, 96%, 97%, 96%, or 95% identity to ths polynuclectide
squence of SEQ ID NO: 1 or SEQ ID NG: 3;

JP 2004-500112 A 2004.1.8
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(b} a polynucleotide comprising the polynucleoiide of SEQ 1D NO: 1 or
SEQ 1D NG: 3;

{c} a polyauclectide having at least 55%, 96%, 87%, 98%, or 88% ideniily
to the polynuclectide of SEQ ID NO: 1 or S3EQ 1D NO: 3;

{d} the polynuclsotide of SEQ ID NO: 1 or SEQ 1D NO: 3;

fe} a polynuclectide comprising a polynudeotide sequence encoding a
polypeptide sequence having at least 95%, 96%, 97%, 98%, or 99%
identity to the polypeplide sequence of SEQ 1D NQ: 2 or SEQ 1D NO: 4;

(f) a polynuclectide comprising a polynucleotide sequence encading the
polypeplide of SEQ ID NO: 2 or SEQ 10 NO: 4;

(g} a polynucieotide having a polynucleotide sequence encoding a
polypeptice sequence having at least 95%, 96%, 97%, 98%, or 99%
identily Io the palypeptlide sequence of SEQ 1D ND: 2 or SEQID NO: 4

{h} a polynucleotide enceding the polypeptide of SEQ 1D NO: 2

(i} = polynuciectide having or comprising 2 palynucieotide sequence that
has an identity Index of 0.95, 0.96, 0.97, 0.93, ar 0.89 campared fo the
palynuctectide sequence of SEQ 1D NO: 1 or SEQID NO: 3;

fj) a polynuciectide having or comprising a pelynucleotide sequenca
enceding a polypeptide sequence that has an tdentity Index of 0.85, 0.98,
0.97, 0.98, or 0,98 compared fo the polypeptide sequence of 3EGQ ID NO:
2or SEQ ID NO: 4, and

pelynucleotidas that are fragments and variants of the above mentioned
polynucleotides ar that are complementary to above mentioned
palynucleatides, over the entire length theraof.

Preferred fragments of polynucleotides of the preseni invention
include a poiynucleotide comprising an nucleatide sequence having at
least 15, 30, 50 or 100 contiguous nucleotides from the sequence of SEQ
ID NO: 1 or SEQ ID NQ: 3, or a polynucleolide somprising an sequence
having at least 30, 50 or 100 configucus nuclectides truncated or deleted
fram the sequence of SEQ ID NO: 1 gr SEG D NO: 3.

JP 2004-500112 A 2004.1.8
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Preferred variants of polynuclectides of the present invention include
splice varants, allefic variants, and polymorphisms, Including
polynuclectides having one or more single nucleotide polymorphiams
{EMNPs}.

Polynucleotides of the present invention also inciude polynuclectides
encoding polypeptide variants that comprise the amino acid sequence of
SEQ ID NO: 2 or SEQ D NO: 4 and in which several, for inatance fram 50
to 30, from 30 to 26, from 20 to 10, from 10 ta 5, from 5 to 3, from 3 1o 2,
from 2 to 1 or 1 amino acid residues are substituted, deleted or added, in
ary combination.

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

(a) comprises an RMNA transcripi of the DNA sequence encoding
the polypeptide of SEQ ID NO: 2 or SEQ 1D NO: 4;

(b) is the RNA ftranscript of the DNA seguence encoding the
polypsptide of SEG 1D NG 2 or SEQ D NO: 4;

{c) comprises an RNA transcript of the DNA seguence of SEQ ID
NC: 1 or SEQ ID NO: 3; or

{d} is the RNA transcript of the DNA ssquence of SEQ ID NO: 1 or
SEQ 1D NO: 3,

and RNA polynudectides that ars complementany thereto,

The polyrudeolide saquence of SEQ 1D NO; 1 or SEQ 1D NO: 3 shows
homology with A new ABC (ATP binding cassette) transporter from mouse
named TAPL { for transporter  associated  in anfigen
presentation/processing placed in genbank under the accession number
ABOZ7520 {Yamaguchi et al {1999), FEBS Lefters 457, 231-236) . The
poiynucleolide sequence of SEQ 1D NO: 1 or SEQ D NO 3 is a cDNA
saquence that encedes the polypeptide of 8EQ 1D NO: 2 or SEQIDNG: 4.
The polynuclentide sequence encading the polypeptide of SEQ 1D NGO 2
or SEQ 1D NO: 4 may be identical to the polypeptide encoding sequence

JP 2004-500112 A 2004.1.8
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of SEGQ D NO: 1 or SEQ 1D NO: 3 or it may be a sequence other than
SEQ 1D NO: 1 or SEQ D NQ: 3, which, as a result of the recdundancy
{degeneracy) of the genstic code, also encodes the polypeptide of SEQ
12 NO: 2 or SEQ ID NO: 4. The polypeptide of the SEQ 1D NO: 2 or SEQ
1D NO: 4 is related to ciher proteins of the TAR (Transporter associated
with antigen processing) family..

Praferred polypeptides and polynucleatides of the present invention are
expected to have, inter afia, similar biclogical functions/properties fo their
homologous polypeptides and polynuclecotides.  Futhermore, preferred
pelypeptides and polynuciectides of the present invention have af least ona
HUTAPL activity.

Palynuclestides of the present invention may be obtained using standard
cloning and screening technigques from a cOMNA fibrary derived from mRNA
in cells of human liver, spleen, lymphnodes, tansils and bone manaw, (see
for instanca, Sambreok et al, Malecular Cloning: A Laboratery Manual, 2nd
Ed., Cold Spring Harhor Laboralory Press, Cold Bpring Harbor, N.Y.
{1989)). Polynucleatides of the vention can aiso be obiained from
nafural sources such as genamic DNA libraries or can be synthesized
using well known and commersially available technigues.

When polynuclectides of the present invention are used for the
recombinant production of polypeptides of the present invention, the
polynucleotide may include the ceding sequence for the mature
polypeptide, by itself, or the coding sequence for the matura polypeptide in
reading frame with other coding sequences, such as those encoding a
leader or secretory sequence, a pre-, ar pro- or prepro- protein sequenca,
or other fusion peplide portions. For example, a marker sequence that
facilitates purification of the fused polypeptide can be encoded. |n cartain
praterred embodiments of this aspect of the inventian, the marker sequence
is a hexa-histidine pepiide, as provided in the pQF vector {Qiagen, Inc)
and described in Gentz et &, Proc Natl Acad Sci USA {1589) B6:821-824,
or is an HA tag. The polynuclectide may alse contain non-coding §' and ¥
senuences, such as franscribed, non-translated sequences, splicing and
polyadenylation signals, ribosome binding sites and seguences that
stabllize mRNA.

JP 2004-500112 A 2004.1.8
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Palynuclectides that are Idenfical, or have sufficient idantity to a
polynucleotide sequencs of SECQ D NQ: 1 or SEQ ID NO: 3, may be used
as hybridization probes for cDNA and genomic DNA or as primess for a
mucleic acid amplification reaction (for instanee, PCR). Such probes and
primers may be used to isolaie full-length cDNAs and genomic clones
encoding polypeplides of the present invertion and 1o isclate cDNA and
genomic clones of other genes (including genes encoding paralogs from
human sources and orthalogs and paralogs from species other than
hyman) that have a high sequence similarily o SEQ ID NO: 1 or SEQ 1D
NO: 3, typically at least 95% identity. Preferred probes and primers will
genarally comprise at least 15 nucleotides, preferably, at least 30
nucieotides and may have at least 50, if not at least 100 nucleotides.
Paitigularly preferred probes will have between 30 and 50 nuclectides.
Particularty preferred primers will have between 20 and 25 nuclectides.

A polynuclectide enceding a polypeptide of the present favention, including
homelogs from species other than human, may be obigined by a process
comprising the steps of screening a library under siringent hybridization
conditions with a labeled probe having the sequence of SEQ ID NO: 1 or
SEQ ID NO: 3 or a fragmeni thereef, preferabiy of at least 15 nucleotides;
ang isolating ful-langih ¢DMA snd genomic clones contsining seid
polynuclectide sequence. Such hybridization tachniques are well known to
the skilied arisan. Preferred stringent hybridization conditions include
overnight incubation at 429C in a solution comprising: 50% formamide,
5xSSC (150mM NaCGi, 15mi trisodium citrate), B0 mM sodium phosphate
(pH7.6), 5x Danhardt's solution, 10 % dextran sulfate, and 20 micregramml
denatured, sheared salmon sperm DNA; followed by washing the fiters in
D1x SSC at about 662C. Thus the present invention also includes
polynuciectides, preferably with a nucleotide sequence of at least 100,
cbtained by screening a library under stringent hybridization conditions with
a labeled probe having the sequaence of SEQ 1D NO: 1 or SEQ ID NOC: 3 or
a fragment theraof, preferably of at [east 15 nucleatides.

The skille¢t artisan will appreciate that, in many cases, a cOMNA sequence
will be incomplete, in fhat the region coding for the polypaptide doas not
extend ail the way through to the 5' ferminus. This Is a cansequence of
reverse transoriptase, an enzyme with inherently low "processivity (a
measure of the ability of the enzyme to remain attached fo the template

JP 2004-500112 A 2004.1.8
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during the polymerisation reaction), failing to complete a DNA copy of the
mRNA ternplate during first strand cDNA synthesis.

There are several methods available and well known to those skilled In
the art to obtain fullHength cOMAs, or extend short cDMAs, for example
those based on the methed of Rapid Amplification of cDNA ends (RACE}
fsae, for example, Frohman et al., Proc Nat Acad Sci USA 85, 8998-
8002, 1888). Recent maodifications of the technique, exemplified by the
Marathon {irade mark) technoclogy (Clontech Laboratories Inc.) for
example, have significantly simplified the search for longer cDNAs. Inthe
Marathon {trade mark) technoiogy, cONAs have been prepared from
mRNA extracted from a chosen tissue and an 'adaptar’ sequence ligated
onto each end. Nucleic acid amplification (PCR) is then carried out to
amplify the "missing” 5 end of the ¢DMNA using & combination of gens
specific and adapter specific cligonucleatide primers. The PCR reaction
is then repeated using ‘nested® primers, that is, primers designed to
anneaal within the ampiified product (typically an adaptor specific primer
that anneals further 3' in the adaptor sequsnce and a gene specific
primer that anneais further §' in the known gene sequence). The
products of this reaction can then be analysed by DNA sequencing and a
fulength cONA constructed either by joining the product directly to the
existing cDNA to give a compiefe sequence, or carying out a separate
ful-lengtn PCR using the new sequence information for the design of the
5 primer.

Recombinant polypeptides of the presen{ invenfion may be prepared by
processes well known in the art from genetically engineered host cells
comprising expresston systems. Accordingly, in & fuither aspect, the
present invention refates to  expression systems comprising a
polynucleotide or polynuclectides of the present invention, to host cells
which are genetically engineersd with such expression sytems and o the
production of polypeplides of the vention by recombinant techniques.
Celi-free transtation systerns can also be employed to produce such
proteins using RNAs derived from the DMNA consiructs of the present
invention.

For recombinent production, host cells can be genetically engineered to
incorporate expression systems or portions thereof for palynucleotides of
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the present invention. Polynucieatides may be introduced into host celis by
methads described in many standarg laboratory manuals, such as Davis et
al., Basic Methods in Molecular Biology (1986} and Sambropk ef af.(ibid).
Preferred methods of introducing poiynuclectides into host cells include, for
instance, calcium phosphate transfection, DEAE-dextran mediated
transfection,  transvection, micreinjection,  cationic  lipid-mediated
transfection, electroporation, transduction, scrape loadlng, ballistic
intreduction or infection.

Representative examples of appropriate hosts include bacterial cells, such
as Streptococal, Staphylococdd, E. caff, Stroptomyces and Bacfllus subtifis
cells; fungal cells, such as yeast cells and Aspergifius cells; insect cells
such as Drosophila 52 and Spodopfars Sf9 cells; animal cells such as
CHO, COS, Hela, C127, 3T3, BHK, HEK 283 and Bowes melanoma cells;
and plant cells.

A great variety of expression zystems can be used, feor instancs,
chromosomal, episomal and virus-derived systems, e.g., vectors derived
fram bacterial plasimids, from bactetiophage, from transposcns, from yeast
episomes, from insertion elements, from yeast chromosomal elements,
fiom virises such as hsculoviruses, papova viruses, such as V40,
vaccinia viruses, adenaviruses, fowl pox viruses, pseudorabies viruses and
retroviruses, and vectors derived from combinations thersof, such as those
derived from plasmid and bacteriophage gensfic elements, such as
cosmids and phagemids. The expression systems may contain confrol
regions that regulate as well as engender expression. Generally, any
system or vector that is able to maintain, propagate or sxpress &
polynudlectide to produce 2 polypeplide in a host may be used. The
appropriate polynuclectide sequence may be inserted into an expression
system by any of a variety of well-known and routine techniques, such as,
for example, thase set forth in Sambrock et af., (ibld). Appropriate secretion
signals may be incorpersted into the desired poiypaptide to allow secretion
of the transiated protein into the lumen of the endopfasmic reticulum, the
peripiasmic space or the extraceflular environment.  Thase signals may be
endogenaus o the palypeptide or they may be heterclogous signals.

if a polypeptide of the present invention is to be expressed for use in
soreening assays, it is generally prefemad that the polypeplide be
produced at the surface of the cell. In this evert, the cells may be
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harvested prior to use in the screening assay. [f the polypeptida is
secreted into the medium, the medium can be recovered in order to
recover and purify the polypeptide. I produced intracelivlary, the cells
must first be lysed befors the polypeptide is recovered.

Polypeptides of the present invention can be recovered and putified from
recombinant cell cuitures by wellFknown metheds including ammonium
sulfate or ethanal precipitation, acid extraction, anion or cation exchange
chromatography.  phosphocellulose  chromatography,  hydrophobic
interaction chromatography, affinity chromatography, hydroxylapatite
chromatography and lectin  chromatography.  Most preferably, high
performance liquid chromategraphy is employed for purification,  Well
known tachniques for refolding proteins may be amployed to regenerate
acfive canformation when the palypeptide is denatured during intracefylar
synthesis, isclation andfer purification.

Poiynuclectides of the present inveniion may be used as diagnostic
reagents, through detecting mutations in the associated gene. Detection of
& mufated form of the gene characterised by the polynucleatide of SEQ 1D
NC: 1 or SEQ 1D NG: 3 In the cDNA or genomic sequence and which is
assaciated with & dysfunclion will provide a diagnostic tool that can add to,
or define, a diagnosis of a diseasa, or susceptibility to a disease, which
resulfs from under-expression, overexpression or aliered spatial or
temporal expression of the gene. individuals camying mutations in the gene
may be detected at the DNA level by a varisty of techniquas well known in
the art.

Nucleic acids far diagnosis may be chtained from a subject's cells, such as
from blood, wing, saliva, tissus biepsy or autopsy material. The genomic
INA may be used directly for detection or it may be amplified enzymatically
by using PCR, preferably RT-PCR, or cther amplification techniques prior to
analysis. RNA or cDNA may also be used in simisr fashion. Deletions and
insertions can be dstected by a change in size of the amplified product in
comparison to the normal genatype. Point mutations can be identified by
hybridizing amplified PNA to labeled HUTAPL nuclectide sequences.
Perfectty matched sequences can be distinguished from mismatched
duplexes by RNase digestion or by differences in melting temperatures.
PINA sequence diference may also be defected by alterations in the
electropharetic mebilty of DNA fragments in gels, with or without
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denatuing agents, or by direct DNA sequencing {see, for instance, Myers
ef al., Science (1985) 230:1242). Sequence changes at specific locations
may also be revealed by nuclease protection assays, such as RNase and

1 protection or the chemical cleavage method (see Cotton ef af,, Proc Natl
Arad Sci USA (1985) 85: 4387-4401).

An array of oligonucleotides probes comprising HUTAPL polynuciectide
sequence or fragmenis thersof can be constructed fo conduct efficient
screening of eq, genstic mutations. Such arrays are preferably high
density arrays or grids. Amay technology methods are well known and
have general applicabiity and can be used {o address a variety of
questions in molecular genelics including gene exprassion, genetic Inkage,
and genelic varahility, see, for examgle, M.Ches et al., Science, 274, 610-
613 {1996} and other refarences cited therein.

Detection of abnormally decreased or increased levels of polypeptide or
MRNA expression may alse be used for diagnosing or determining
susceptibility of a subject to a disease of the invention. Decreased or
ncreased expression can be measurad at the RNA leve| using any of the
mathads well known [n the art for the gquantitation of polynucleotides,
such as, for example, nucleic acid amplification, for instance PCR, RT-
PFCR, RMasa protection, Norhern blotting and  other  hybridization
mathods.  Assay technigues that can be used to determine levels of a
protein, such as a polypeptide of the present Invention, in 5 sample derived
from & host are well-known 1o those of skill in the art. Such assay methods
include radicimmunocassays, competitive-binding assays, Western Blot
analysis and ELISA agsays.

Thus n anather aspect, the present invention relates to a diagonostic kit
comprsing:
{a) a polyrucleotide of the present invention, preferably the nucleotide

sequence of SEQ ID NO: 1 or SEQ 1D NO: 3, or a fragment or an RNA
transcript thereof;

{b) a nucleatide sequence complementary to that of (a);

{c) a polypeptide of the present invention, preferably the polypaeptida of
SEQ 1D NO: 2 or SEQ 1D NO: 4 or a fragment thereof; or

{d) an antibody to a polypeptide of the present invention, preferably ta the
palypeptide of SEQH 1D NO: 2 or SEQ 1D NO: 4.
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It will be appreciated that in any such kit, {a), (b), (e} or (d) may comprise
a substantial component, Such a kit wilk be of use in diagnosing a
disease or suscoptibiity to a disease, padicdlarly diseases of the
inveniian, amongst others.

The polynuclectide sequences of the present invention are valuable for
chromosome localisation studies. The sequence is specifically targeted to,
and can hybridize with, a particular location on an individual human
chromosome.  The mapping of relevant sequences to chromosomes
according to the present invention is an important first step in correlating
those sequences with gene associated disease. Once a sequence has
been mapped to a4 precise chromosomal focation, the physical position of
the sequence on the chromosome can be correlated with genetic map data.
Such data are found in, for exampls, V. McKusick, Mendelian Inheritance in
Man (available on-line through Johns Hopkins University Welch Medical
Library). The relationship between genes and disesses that have besn
mapped to the same chromosomal region are then Identified through
inkage analysis {co-inheritance of physically adjacont genes).  Prasise
human chromasomal localigations for a genomic sequence (gene
fragment atc.) can be determined using Radiation Hybrid {RH) Mapping
fWalter, M. Spillett, D., Thomas, P., Weisaanbach, J., and Goodfeliow, P,
{1884} A method for constructing radiation hybnd maps of whole
gencmes, Nature Genstics 7, 22-28). A number of RH panels ate
availabie from Research Genstics (Huntsville, AL, USA} a.g. the
GeneBridged RH panel (Hum Mol Genet 1996 Marh(3):339-46 A
radiation hybrid map of the human genome. Gyapay G, Schmitt K,
Fizames C, Jones H, Vega-Czarny N, Spiliett D, Muselet D, Prud'Homime
JF, Dib C, Auffray C, Morissette J, Weissenbach J, Goodfellow PN). To
determine the chromasomal lecation of a gene using this panel, 93 PCRs
are performed using primers designed from the gens of interest on RH
DNAs. Each of these DNAs contains random hurman geromic fragments
maintained in a hamster background (human / hamster hybrid cefl lines).
These PCRs result in 93 scores indicating the presence or abssnce of
the PCR product of the gene of interest. These scores are compared
with scores created using PCR preducts from genomic sequences of
known  Iocation. This  comparison  is  conducted  at
httptfeewew . genome.wi.mit. edu
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The polynuclectide sequences of the present invention are also vaiuable
tools for tissue expression studies. Such studies allow the determination of
expression pattems of palynucleotides of the present invention which may
give an indication as to the expression patierns of the encoded
polypeptides n tissues, by detecling the mRMAs that encode them, The
techniques used are well known in the art and include in situ hydridisation
techniques to clones amayed on a grid, such as cDNA microarray
hybridisation {Schena ef al, Sclence, 270, 467470, 1995 and Shalon ef af,
Genome Res, 8, 830-645, 1986) and nuclentide amplification techniques
such as PCR. A preferred method uses the TAQMAN (Trade mark)
technology svailable from Perkin Elmer. Resuits from these studies can
provide an indication of the normal function of the polypeplide in the
arganism.  In addition, comparative studies of the nomal expression
pattern of mRNAs with that of mRNAs encoded by an alternative form of
the same gene (far example, one having an alteration in polypeptide coding
patential or a requiatory mutation} can provide valuable insights int the role
of the polypeplides of the present invention, or that of inappropriate
exprassion thereof in disease. Such inappropriate expression may be of &
temporal, spatial or simply quantitative nafure.

The polypeptides of the present tvention are expressed in liver, splssan,
lymphnodes, tonsils and the bone marrow

A further aspect of the present invertion relates to aniibodies. The
palypeptides of the invention or their fragments, or cells expressing them,
can be usad as immunogens to produce antibodies that are immunospecific
for polypeptides of the present invention. The term ‘immuncspecific”
means that the antibodies have substantially greater affinity for the
poiypeptides of the nvention than their affinity for other related polypeptices
in the priar art.

Artibodies generated against polypeptides of the pressnt invention may be
obtained by administering the polypeptides or epitope-bearing fragments, or
cells fo an animal, preferably & non-human animal, using routine protocols.
For preparation of monoclenal antibodies, any technique which provides
antihodies produced by continuous call line cultures can be used.
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Examples include the hybridoma technique (Kohler, G. and Milstein, C.,
Nature (1975) 266.495-497), the trioma fechnique. the human B-cell
hybridoma technique (Kazbor et af, Immunclogy Today {1983) 4:72) and
the EBV-hybridema tachnique (Cole ef al, Monoclonal Antibodies and
Cancer Therapy, 77-96, Alan R. Liss, Inc., 1985).

Technigues for the production of single chain antibodies, such as those
described in U.S. Patent No. 4,846,778, can also he adapled o produce
single chain antibodies to polypeptides of this invention. Also, transgenic
mice, or other organisms, including other mammals, may be used to
express humanized antibodies.

The above-dsscribed antibodies may be employsd to isolate or to identify
clones expressing the polypeptide or fo purify the polypeplides by affinity
chromatography. Antibodies against peiypeptides of the present invention
may alsc be employed to treat dissases of the invention, amongst others.

Polypeptides and polynuclsctides of the present invention may also
be used as vaccines. Accordingly, in a further aspect, the present
invention relates to 2 methed for indueing an immunological response in
a mammal that comprises inccutating the mammal with a polypeptide of
the present invention, adequate to produce antibody and/cr T esll
immune respense, Including, for example, cylokine-producing T celle or
cytotoxic T cells, to protect said animal from disease, whether that
disease s already esiablished within the individual or not. An
immunological response it a mammal may also be induced by a method
comprises delivering a polypeptide of the present invention via a vactor
directing expression of the polynuclectide and cading for the polypeptide
in viva in order to Induce such an immunological response to produce
antibedy to protect said animal from diseases of the invention. One way
of administering the vector is by accslerating it into the desired cells as a
coating on paricles or otherwise. Such nucleic acld vectar may comprise
DNA, RNA, a 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 vaccine formulation {compesition). The formulation may further
comprise a sultable carrier. Since a polypeptide may be hroken down in
the stoach, it is preferably administered parenterally (for instance,
subcutanequs, intramuscular, intravenous, or intradermal injection).
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Formulations suitable for parenteral administration include agueous and
non-aqueous sterile injection salutions that may contain anti-oxidants,
buffers, bacteriostats and solutes that render the farmulation instonic with
the blood of the recipient; and aqueous and non-agueous sterile
suspensions that may include suspending agents or thickening agents.
The formulations may be presented in unit-dose or multi-dose containers,
for example, sealed ampoules and vials and may be stored n a freeze-
dried condition requiring only the addition of the sterile liquid carrier
immediately prior to use. The vactine formulation may aiso include
adjuvant systems for erhancing the Immunagenicity of the formuiation,
such as oil-in water systems and other systems known in the art, The
dosage will depend on the specific aciivity of the vaccine and can be
readily determined by routine experimentation,

Polypeptides of the prasent invention have one or more blologlesl functions
that are of relovancs in one or more disease states, in particular the
diseases of the invention hereinbefore mentionad. it is therefore useful to
1o identify compounds that stimulate or inhibit the functicn or level of the
polypeptide. Accardingly, in a further aspect, the present invention provides
for a method of screening compounds to identify those that stimulate cr
inhibit the function or level of the polypeptide. Such methods identify
agonists or antagonists that may be employed for therapeutic and
prophylactic purposes for such diseases of the invention as hereinhefors
mentioned.  Compounds may be identified from & vanety of sourcas, for
example, cells, cellfree preparations, chemical librarios, calioctions of
chemical compounds, and natural product mixtures.  Such agonists or
anfagonists so-ldentified may be natural or modified substrates, ligangs,
receptors, enzymes, efc, as the case may be, of the polypeptide; =
structural or functional mimetic thereof (see Coiigan' ef al, Current
Pratacols in Immunolegy 1(2):Chapter £ {1981}) or a small molecufe.

The screening method may simply measure the binding of a candidate
compeund to the polypeptide, or to celis or membranes bearing the
polypeptide, or a fusion pratein thereof, by means of a labei directly or
indirectly associated with the candidaie compound. Alternatively, the
screening method may involve measuring or detecting (gualitatively or
quantitativaly} the competitive hinding of a candidate compound fo the
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polypeptide against a labeled competitor (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
polypeplide, using detection systems appropriate fo the cells bearing the
polypeptide. Inhibitors of activation are generally assayed in the
prasence of a known agonist and the effect on activation by the agonist
by the presence of the candidate compound is observed. Further, the
screaning methods may simply comprise the steps of mixing a candidate
compound with a solution confaining & polypeplide of the present
invention, to form a mixfure, measuring a HUTAPL  activity in the mixture,
and comparing the HUTAPL activity of the mixture to a control mixiure
which contains no candidate compound.

Polypeptides of the present invention may bhe emploved in gonventional
low capacify screening methods and also in high-throughput sereening
(HTS) formats. Such HTS formats include not only the well-established
use of 96- and, more recently, 384-well micotiter plates but zlsc emerging
methods such as the nanowell method describerd by Schullek sl al, Anal
Biochem., 248, 20-29, (1997},

Fusion proteins, such as those made from Fe porion and
HUTAPLpolypeptide, as hersinbefore described, can also be used for
high-throughput  screening assays to identify antagonists for the
polypeptide of the present invention (see D. Benneft ef al, J Mol
Recognition, 8:52-58 (1995); and K. Johanson et af, J Biol Chem,
270(16):9453-5471 (1995)}.

Screening technigues

The polynucleotides, polypeptides and antibodies to the polypeptide of
thepresent invention may also be used to configure screening methads
for detecting the effect of added compounds on the production of MRNA
ang polypeptide I cells, For example, an ELISA assay may be
constructed for measuring secreted or cell associated levels of
polypeptide using manoclonal and polyclonal antibodies by standard
methods known in the art. This can be used to discover agents that may
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inhibit or enhance the production of polypeptide {aisc called antagonisi or
agonist, respectively} from suitably manipulsted cells or tissues.

A polypeptide of the present invention may be used to identify membrane
hound ar scluble teceptars, f any, through standard receptor Ginding
technigues known in the art. These nclude, but are not limited to, ligand
binding and crosslinking assays in which the palypeptida is lzbeled with a
radioactive isofope (for instance, 1251}, chemically modified (for instance,
biotinyiated), or fused to a peptide sequence suitable for detection or
purification, and incubated with a saurce of the putative recepior (cells,
cell membranes, cell supematants, tissue extracts, hodily fluids). Other
methods include biophysical fechniques such as surface plasmon
resonance and spectroscopy.  These screening methods may also be
used to identify agenists and antagonists of the polypeptide that compete
with the Binding of the poiypeptide to its receptors, if any. Standard
methods for conducting such assayvs are well understood in the art.

Examples of antagonists of pelypeplides of the present inveniion include
antibodies or, in some cases, oligonuclectides 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, enzymes, etc.; or a smal molecule that bind to the polypeptide of
the present invention but do not elictt a respense, so that the activity of the
poiypepfide is prevented,

Screening methods may also nvolve the use of transgenic technology
and HUTAPL gena. The art of constructing transgenic animals is well
established. For exampie, the HUTAPL gene may be intraduced through
microinjection into the male pronucleus of fartiized nocytes, retroviral
fransfer inlo pre- or post-implantation embiryos, ar injection cof genetically
modified, such as by efeciroporalion, embryonic stem cells into host
hlastocysts. Farticulary ussful transgenic animals are so-called "knogk-
in" animals in which an animal gene is replaced by the human sguivalent
within the genome of that animal. Knock-In transgenic animals are useful
in the drug discovery process, for target validation, where the cornpound
is specific for the human target. Othar ussful transgenic animals are so-
called "knock-out" animals in which the expression of the animal crtholog
of a polypeptide of the present invention and encaded by an endagenous
DNA sequence in a cell is partially or completely annufled. The gene
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knock-out may be targeted to specific cells or tissues, may occur only in
certain cells or tissues as & consequence of the limitations of the
technology, or may occur in all, or substantially all, cells in the animal.
Transgenic animal technology also offers a whole animal expression-
cloning system in which intraduced genes are expressed to give lame
amounts of polypeptides of the present invention

Screening kits for use in the abave described methods form a
furthar aspect of the present invention. Such screening kits comprise:

(a) & palypeptide of the present invention;

{b) arecombinant cell expressing a polypeptide of the present invention;
{c) a cell membrane expressing a polypeptide of the present invention; or
{d) an antibody to a polypeptide of the present inventian;

which polypeplide is preferabiy that of SEQ 1D NQ: 2 or SEQ ID NO: 4,

it wil be appreciated that in any such kif, {a), {&}. (¢} or {d) may
comotise a substantial compenant,

Glossary

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

‘Antibodies” as used herein includes polyslonal and  monacional
antibodiss, chimeric, single chain, and humanizad antibedies, as wall as
Fah fragments, including ihe products of an

Fah or other immunoglobulin expressian library.
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“Isoiated” means altered "by the hand of man” from its naiural state, Le.,
if it cocurs in nature, it has keen changed or removed from its original
environment, or both. For example, a polynucleotide or a polypeptide
naturaily prasent in 2 living organism is not “isolated,” but the same
polynucleotide or polypeptide separated from the coexisting materials of
its natural state is "isclated”, as the term is employed herein. Moreover,
& polynuciectide or polypepiide that is infroduced into an orgamism by
transformation, genetic manipulation or by any other recombinant method
is “isolated" even if it is slill present in said organism, which arganism
may be living or non-living.

"Polynucleofide” generally refers to any polyribonucleotide (RNA) or
polydeoxribonucleotide (DNA), which may be unmodified or madified
RNA or DNA. "Polynuciectides” include, without linuitation, single- and
double-stranded DNA, DNA that s a mixiure of single- and double-
stranded regions, single- and double-stranded RNA, and RNA that s
mixture of singlse- and double-stranded regicns, hybrid molecules
comprising DNA and RNA that may be single-stranded or, more typically,
double-siranded or a mixiure of single- and double-stranded regions. In
addiiion, “polynuclectide” refers {o friple-stranded regions comprising
RNA or DNA or both RNA and DNA.  The term "poiynuclestide” also
includes DNMAs or RNAs containing one or more moedified bases and
DNAs or RNAs with backbones madified for stability or for other reasons.
“Modified” bases include, for example, tritylated bases and unusuai bases
such as inosine. A varety of moedifications may he mada to DA and
RNA; thus, “polynuciectide” embraces chemically, enzymatically or
metabolically modified forms of polynucleotides as typically found in
naiure, as well as the chemical forms of DNA and RNA characteristic of
viruses and cells.  “Polynuclectide” also embraces ralatively short
polynuciectides, often referred to as aligonucleotides.

“Polypeptide” refers to any polypeptide comprising two or more aming
acids jolned o each othar by peptide bonds or moditied peptide bonds,
i.e., peptide isosteres. ‘Polypeptide” refers to beth short chains,
commonly referred to as peplides, cligapeptides or oligomers, and to
langer chains, generally referred lo as proteins.  Polypeptides may
contain aming acids other than the 20 gens-encoded aminc acids.
“Polypeptides” inciude amino acid sequences modified either by natural
processes, such as postdranslational processing, or by chemical
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modification {echniques that are well known in the art Such
madifications are well deseribed in basic texts and in more detailed
monographs, as well as in & wvoluminous research Hierature.
Medifications may ocour anywhers in a polypsptide, including the peptide
kackhane, the amino acld side-chains and the amino or carboxy! termini.
[t will be appreciated thai the same type of medification may be present
to the same or varying degrees at several sites in a given polypeptide.
Also, a given polypepiide may contasin many types of modifications.
Polypeptides may be hranched &= a result of ubiquitination, and they may
be cyclic, with or without branching. Cyslie, branched and branched
cyclic polypeptidas may resulf from post-transtafion natural processes or
may be made by synthetic methods.  Modifications include acetylation,
acylation, ADP-ribosylation, amidation, biotinylation, covalent attachment
of flavin, covalent attachment of a heme maiety, covalent attachment of a
nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid
derivative, covalent aftachment of phasphotidylinositol, cross-finking,
cydization, disulfide bond formation, demetiwiation, formation of covaient
cross-links, formafion of cystine, formation of pyroglutamate, formylation,
gamma-carboxylation,  glycosylation,  GP!  anchor  formation,
hydraxylation,  iodination,  methylation,  myristoviation,  oxidation,
proteolylic processing, phosphorylation, prenyiation, racemization,
selencylation, sulfation, transfer-RNA mediated addition of amina acids to
protefns such as arginylation, and ubiguitination (see, for instance,
Proteins - Stnicture and Molecular Properties, 2nd Ed., T. E. Creighton,
W. H. Freeman and Company, New York, 1883; Weld, F., Post-
translational Protein Modifications: Perspectives and Praspects, 1-12, in
Post-translational Covalent Modification of Proteins, B. C. Johnson, Ed.,
Academic Press, Mew York, 1983; Seifter of ai, “Analysis for protein
modificativns and nonprote’in cofactors”, Meth Enzymol, 182, 828-848,
1900, and Rattan ef al, "Protein Synthesis: Post-transfafional
Modifications and Aging’, Ann NY Acad Sci, 663, 48-62, 1982).

“Fragment" of a polypeptide sequence refers fo a palypeptide sequence
thai is shorter than the reference sequence but that retains essentially the
same biclogical function or activity as the reference polypeptide.
"Fragment® of a polynucleotide sequence refers to a polynucloetide
sequence that is shorter than the reference sequence of SEQ 1D NO: t or
SEQ 1D NO: 3.

JP 2004-500112 A 2004.1.8
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“ariant" refers to a polynuciectide ar polypeptide that differs from a
reference polynuclectide or polypeptide, buf retaing the essential
proparties thereof, A iypical variant of a polynucleotide differs in
nuclactide sequance from the reference polynucleotide. Changes in the
nucieciide sequence of the variant may or may not aiter the amino acid
sequance of a polypeplide encoded by the reference palynucleotide.
Mucleatide changes may result in amino acid substitutions, additions,
deletions, fusions and truncations in the polypeptide encoded by the
referance sequence, as discussed below. A typical variari of a
poiypeptide differs in amino acid sequence from the refsrence
nolypeptide. Generally, alterations are limited so that the sequences of
the reference polypeptide and the variant are closely simfar overall and,
in many regions, idenfical. A variant and reference polypeptide may differ
in amino acid sequence by one or mere substitutions, Msertions,
deletions in any combination. A substituted or inserted amino acid
rasidue may or may not be one encaded by the genetic code. Typical
conservative substitufions include Gly, Ala; Val, le, Leu; Asp, Glu; Asn, Gin;
Sar, Thr; Lys, Arg; and Pha and Tyr. A variant of a polynucleotide or
polypeptide may be naturally accurting such as an allele, or it may be &
variant that is not known fo occur naturally. Non-naturally occurring
variants of polynuclectides and polypeptides may be mads by
mutagenesis techniques ar by direct synthesis. Also included as variants
are polypeptides having one or more post-translational modifications, for
instance glycosylation, phespherylation, methylation, ADP ribosylation
and the lika. Embadimants include methylation of the N-erminai amino
acid, phosphoryiations of serines and threonines and modification of C-
terminal glycines.

"Allele” refers to ane of fwo ar more alternative forms of a gene ccouring
at a given [ocus in the genome.

"Palymorphism” rafers to a wvaristion in nuclectide sequence {(and
encoded polypeptide sequence, if relevanty at a given position in the
genome within a population.

"Singie Nuclectide Polymorphism” {SNP) tefers fo the occurence of
nucleotide variability at a single nudeotide pesition in the genome, within
a popuiation.  An SNP may occur within a gene or within intergenic
regions of the genome. SNPs can be assayed using Allele Specific

JP 2004-500112 A 2004.1.8
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Amplification (ASA). For the process at least 3 primers are required. A
common primer is used in reverse complement to the polymorphism
being assayed. This common primer can be between 50 and 1500 bps
from the polymorphic base. The other two {or more) primers are identical
te each other except that the final 3' base wobbles to match one of the
two (gr more) alleles that make up the polymorphism. Two (or more)
PCR reactions are then conducted on sample DMNA, each using the
common primer and ane of the Allele Specific Primers.

*Sptice Variant" as usad herein refers to cDNA moleculss prodused from
RMA molscules initially transcribed from the same genomic DNA
sequence hut which have undergone alternaiive RMNA  splicing.
Alternative  RNA splicing oscurs when a primary RNA - transcript
undergoes splicing, generaily for the removal of infrons, which results in
the production of more than one mMRNA molecule each of thal may
encode different amino acid seguences. The term splice varfant also
refers to the proteins encoded by the above cDNA molesules.

“Identity’ reflects a relationship between two or maore polypéptide
sequences or twa or more polynucleotide sequences, determined by
comparing the seguences. [n gereral, idontity refers to an exact
nuctectide o nucieotide or amina acid 1o amine acid comespondence of
the two polynuclzotide or wa polypeptide sequences, raspectively, over
the length of the sequences being compared.

"% Identity" - For sequences whers thera s not an  exact
correspondence, a "% identity” may be determined. In general, the two
sequences o be comparsd are aligned to give a maximum corelation
between the sequences. This may include inserting "gaps” in either one
or both sequences, to enhance the degree of alignment. A % identity
may be determined over the whole length of each of the sequences being
compared (so-called globai alignment), that is particularly suitable for
saquences of the same or very similar length, or over sharter, defined
lengths (go-called local alignment), that is more suitable for sequences of
unequal length.

"Simitarity” is a further, more sophisticated 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 residus  basis, teking inte account not only exact

JP 2004-500112 A 2004.1.8
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comespandences between a belween pairs of residues, one fram each of
the sequences being compared (as for identity} but also, where thera is
not an exact comrespondence, whether, on an evolutionary basis, ong
residue is a likely substitute for the othar.  This likellhood has an
associated "score" from which the "% similarity” of the fwo sequences
can then be determined.

Methods for comparing the Identity and similarity of two or more
sgquences are well known in the art. Thus for instance, programs
available in the Wisconsin Sequence Analysis Package, version 8.1
{Deveraux J et al, Mucleic Acids Res, 12, 387-395, 1984, avaiable from
Genstics Computer Group, Madison, Wisconsin, USA}, for example the
programs BESTFIT and GAP, may be used to detemmine fhe % idenfity
between two polynuclectides and the % identity and the % similsrify
between two polypeptide sequences. BESTFIT uses the “local
homalogy” algorithm of Smith and Waterman (J Mol Biol, 147,185-197,
1581, Advances in Applied Mathematics, 2, 482-489, 1981} and finds the
best singie region of similarty between two sequences. BESTEIT is
more suited to comparing two polynucleotide or two polypeptide
sequences that are dissimilar in langth, the program assuming that the
shorter sequence represants a portion of the longer. fn comparisen, GAP
aligns two sequences, finding a "maximum similarity”, aceording to the
algorithm of Meddlerman and Wunsch {J Mol Biol, 48, 443-453, 1970).
GAP is more sulted to comparing sequences that are approximately the
same fength and an alignment is expactad aver ths entire length.
Preferably, the parameters "Gap Weight” and “Length Weight" used in
each program are 50 and 3, for polynucleatide sequences and 12 and 4
for polypeptide sequences, respectively. Preferably, % identities and
shmilarities are determined when the two sequences being compared are
optimally aligned.

Other programs for determining identity andior similarity betwsen
sequances are also known in the art, for instance the BLAST family of
programs {Altschul S F et al, J Mol Biol, 215, 403-410, 1990, Alilschul 3 F
at al, Nuclelc Acids Res., 25:380.3402, 1897, availeble from the National
Center for Biotechnology Information {(NCBI}, Bethesda, Mandand, USA
and accessible through the home page of the NCBI  af
www.ncblnlm.nihgoy) and FASTA (Pearson W R, Methods in
Enzymology, 183, 3-89, 1990; Pearson W R and Lipman D J, Frog Nat

JP 2004-500112 A 2004.1.8
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Acad Sci USA, 85, 2444-2448,1988, available as part of the Wisconsin
Sequence Analysis Package).

Preferably, the BLOSUMS2 amino acid substitution matrix {Henikoff 5
and Henikoff J G, Proc. Nat. Acad Sci. USA, 89, 10915-10919, 1992} is
used In polypeplide sequence comparisons including where nuclectide
sequences are first translated info amino acid sequences before
comparison.

Preferably, the program BESTHIT is used to determine the % identity of
query palynucleatide or a polypeplide ssquence with respect o 3
reference polynuclectide or a polypeptide sequence, the query and the
reference sequence being optimally sligned and the parameters of the
program sst at the default valus, as hersinbefore desoribed.

“ldentity Index" is a measure of sequence relatedness which may bes
used to compare & candidate sequence (polynucleotide or palypeptide)
and =@ reference segquence. Thus, for instance, a candidate
pelynuclectide sequence having, for example, @n ldentity Index of 0.85
compared fo a reference polynuclecfide sequence is identical to the
reference sequence except that the candidate polynudiectide sequence
may include on average up o five differences per each 100 nucleotides
of the reference sequence. Such differences are selected from the group
consisting of at least one nuclectide deletion, substitution, including
transition and transversion, or insertion. These differences may occuy at
the 5 or 3" terminal positions of the refarence polynucleotide sequence or
anywhore between thess terminat positions, inferspersed either
individually among the nucleotides in the reference sequence or In one or
more contiguous groups within the reference sequence. [n ather words,
to obtain a polynucleciide sequence having an Idenfity Index of 0.5
compared 1o a reference polynucleotide sequence, an avarage of upto 5
in every 100 of the nucleotides of the in the reference sequence may be
deleted, substituted or nsetted, or any combination thereof as
hereinbefore described. The same applies mudalls mufandis for other
values of the [dentity Index, for instance 0.96, 0.97, 0.9¢ and 0.99.

Similarly, for a polypeptide, a candidate polypeptide seguence having, for
example, an ldentity Index of 0.95 compared fo a reference polypeptide
seguence is identical to the reference sequence except that the
polypeptide sequence may include an average of up to five differences

JP 2004-500112 A 2004.1.8
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per each 100 amino aclds of the reference seguence. Such differences
are selacted from the group consisiing of at least one amine acid
deletion, substitution, including conservative and non-conservative
substitution, or insertion. These differences may ocour &t the amino- or
carpoxy-terminal paositions of the reference poiypeptide seguence cor
anywhere betwsen these terminal positions, interspersed either
indfividuatly among the amino acids in the reference sequence or in one
or mere contiguous groups within the reference sequence. In other
words, to obtain a polypeptide sequence having an identity Index of 0.85
comparad to & reference polypeptide sequence, an average of uplo B in
every 100 of the amino acids in the reference sequence may be deleted,
substituted or inserted, or any combination thereof, as hereinbefore
described. The same appllas mutatis mutandis for other values of the
Identity Index, for instance 0.96, 0.37, 0.98 and 0.99,

The relationship between the number of nuclecfide or amino acid
differences and the ldentity Index may be expreszsd in the following
equation:

Ng<xg-(xg e h),
in which:
n5 is the number of nucleotide or amino acid differences,

X5 is the tofal number of nucleotidas or amino acids in SEQ ID NO: 1 or
SEQ D NQ: 2 or SEQ D NO: 3 or BEQ I NG: 4, respectively,

1 is lhe identity index ,
« is the symhal for the multiplication operator, and

in which any non-integer product of Xy 2nd | is roundsd down 1o the
nearest integer prior to subtracting it from xg.

"Homolog" is a generic term used in the art to indicate a polynucleotide or
polypeptide sequence possessing a high degree of sequence relatedness
to a reference seguence.  Such relatedness may be quantified by
determining the degree of identity and/or similarity between the two
sequances as hereinbsfore defined. Falling within this generic temm are
the terms "orthoiog”, aﬁd “paralog”. "Ortholog” refers to & palynuclectide

JP 2004-500112 A 2004.1.8
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or polypeptide that is the functional equivalent of the polynucleciide or
poiypeptide in another species, "Parzlog” refers to a polynuclestidecr
polypeptide that within the same species which is functionally similar.

"Fusion protein" refers to a protain encoded by two, unrelated, fused
genes or fragments thereof. Examples have been disclosed in US
5541087, 5726044, In the case of Fo-HUTAPL ., empioying an
immunoglobulin Fc region as a part of a fusion profein is advantagsous for
performing the functional expression Fo-HUTAPL or fragments of HUTABL
, to improve pharmacokinefic properties of such a fusion protein when
used for therapy and to generate & dimeric HUTARL . The Fe-HUTAPL
DNA construst cemprises ih 5° to 3' direction, a secretion cassette, Le. a
signal sequence that tiggers export fram a mammafian cell, DNA
encoding an immuneglobylin Fo region fragment, as a fusion partner, and
a DNA encoding HUTAPL or fragments thereof. In some uses it would be
desirable to be able to alter the intrinsic functional properties (complement
binding, Fc-Recepior binding) by mudating he functional F¢ sides while
leaving the rest of the fusion prafein untouchad ar delste the Fe part
completely after expression.

All publications and referances, including but not limited fo patents and
patent applicaticns, cfied in this specification are herein incorporated by
reference i their entirety as if each individual publication or reference
were specifically and individually indicated to be incorporated by
reference herein as being fully set forth. Any patent application to which
this application claims priority is alsa incorparated by reference hersin in
its entirety in the manner dascribed above for pubfications and
references,

JP 2004-500112 A 2004.1.8
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Claims
1. An polypepiide selacted from ohe of the groups consisting of:

{&) a polypeplide encaded by a polynucleotide comprising the sequence of SEQ
1D NG: 1 or SEQ ID NC: 3;

(b} a polypeptitde comprising & polypeptide sequence having at ieast 95% identity
1o the polypeptide sequence of SEQ 1D NC: 2; or SEQ ID NO: 4

(¢} a polypeptide baving at leasi 95% identity to the polypeptide sequence of
SEQ D NG: 2 or SEQ 1D NO: 4; and

(d) the polypeptide sequence of SEQ 1D NO: 2 or SEQ (D NO: 4 and

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

2. The polypeptide as claimed in claim 1 compnsing the polypeptide sequencs
of SEQ ID NO: 2 or SEQ (D NO: 4,

3. The pelypeptide as claimed in claim 1 which is the polypeptide sequence of
SEQIDNO: 2 or SEQ D NG: 4,

4, A polynuclestide selected fram one of the groups consisting of:

fa} a polynuclsoiiﬁe comprsing a polynuclectide sequence having at least 95%
identlly ta the polynuclaotide sequense of SEQID NO: 1 or SEQ D NG 3;

(b 3 polynuclectide having at least 85% identity to the polynuclectide of SEQ 1D
NO: 1 or SEQ ID NG: 3;

() a palynugleotide comprising a polynucleotide sequence encoding & polypeptice
sequence having at least 95% identity to the polypaptide sequence of SEQ 1D NO:
2or SEQID MO: 4;

{d) a polynucleotide having a polynucisctide sequence encoding a palypeptide

JP
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sequence having at least 95% identity to tha polypeptide sequence of SEQ ID NO:
2 or SEQ IO NO: 4;

(e} a polynuclesfide with a nuckolide sequence of at least 160 nudeotides
cbtained by screening a library under stringent hybridization conditions with a
labeted probe having the sequence of BEQ I NG: { or SEQ ID NO 3 or a
fragment thereof having at least 15 nucleotides;

(N a polynuctectide which is the RNA squivaient of a pelynuctectide of (a) to (e);
or 3 polynuciactide sequance complementary to sald polynuclectide

and polynucleotides that are varianis and fragments of the sbove mentioned
palynuclaofides or that are complementary to above mentionad polynuclsotides,
aver the entire [ength thereof.

5. A polynucleatide as claimed in claim 4 selected from the group consisting of:

{a) a palynucleotide comprising the polynucl'eoiide of BEQ 1D NQ: 1 or SEQ 1D
NG 3

{b} the isolate palynucleotide of SEQ ID NO: 1 or SEQ ID NO- 3,

{c) a polynucleotide comprising a polynucleotide sequence encoding the
polypeptide of SEQ 1D NO: 2 or SEQ 1D NO: 4, and

{d} a polynucleotide encoding the polypeptide of SEQ 1D NO: 2 or SEQ 1D NO: 4.

5. An expression system compfising a polynucieotide capable of producing a
polypeptide of claim 1 when sald expression vector is present in a compatible host
ceil.

7. A recombinant hest cell comprising the expression vector of claim 6 or a
membrane therenf expressing the polypeptide of claim 1.

8. A process for producing a polypeptide of claim 1 comprising the step of

JP 2004-500112 A 2004.1.8
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culturing a host cell as defined in claim 7 under conditions sufficient for the

production of said polypeptide and recovering the polypeptide from the culture
medium.

9. A fusion protein consisting of the Immunaglobulin Fe-region and any one
palypeptide of claim 1.

10. An antibedy immunospecific for the pelypeptide of any one of claims 1 to 3.

11. A methed for screening to identify compounds that stimulate or inhibit the
function or level of the polypeptide of claim 1 comprising & method selected from
the group consisting of:

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

(o} measuring the competition of binding of a candidate compound to the
polypepiide {or to the cells or membranes expressing the polypeptide) or a fusion
protein thereof in the prasence of a Iabeled competitior,

(c} testing whether the candidate compaound resulls 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 candidats campound with a solufion containing a polypeptide of
claim 1, to form a mixture, measuring activity of the polypeptide in the mixture,
and comparing the activity of the mixiure fo a control mixture which contains no
candidate compound; or

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

{f) producing said compound according to biotechnological er chemical standard
technigues.
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/04 A61P37/06 A61P37/08 C07K14/47 CO7K14/705 CO7K16/28 CO7K19/00 C12N1/15 C12N1/19
C12N1/21 C12N5/10 C12N15/09 C12N15/12 C12P21/02 GO1N33/15 GO1N33/53 GO1N33/543 GO1N33
/68

A61P11/06 A61P29/00 A61P31/00 A61P35/00 C07K14/705 C07K2319/00

C12N15/00.ZNA.A C07K14/47 CO7K19/00 C12N1/15 C12N1/19 C12N1/21 C12P21/02.C GO1N33/15.Z
GO01N33/50.Z GO1N33/53.D GO1N33/543.545.A C12N5/00.A A61K37/02 A61K45/00 A61K48/00
A61P11/06 A61P29/00 A61P31/00 A61P35/00 A61P37/04 A61P37/06 A61P37/08

2G045/AA40 2G045/DA36 2G045/FB03 2G045/FB07 4B024/AA01 4B024/AA11 4B024/CA07 4B024
/DA02 4B024/GA11 4B024/HA20 4B064/AG01 4B064/CA19 4B064/CC24 4B064/DA01 4B064/DA13
4B065/AA93Y 4B065/AB01 4B065/AC14 4B065/BA02 4B065/CA24 4B065/CA25 4B065/CA44 4B065
/CA46 4C084/AA07 4C084/AA13 4C084/BA01 4C084/BA07 4C084/BA22 4C084/BA23 4C084/CA18
4C084/CA53 4C084/NA14 4C084/ZA59 4C084/2B02 4C084/ZB07 4C084/ZB09 4C084/ZB11 4C084
/ZB13 4C084/ZB26 4C084/ZB31 4H045/AA10 4H045/AA11 4H045/BA41 4H045/CA40 4H045/EA20
4HO045/EA50 4HO045/FA74
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