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SCRAMELASE 2

Field of Invention

This invention relates 1o newly identified polypeptides and
polynuclectides ercoding such polypeptides sometimes  hereinafter
referred to as scramblage 29, to their use in diagnosis and in identifying
compounds that may be agenists, antagenisis that are patentially useful
in therapy, and to production of such polypeptides and polynucleatides.,

Background of the [nvention

The drug discovery process is currently undergoing a fundamental
revolUticn as it embraces "functional genomics®, that is, high throughput
genome- of gene-based biology. This approach as a means to idenfify
genes and gene products as therapeutic targets is rapidly superceding
earlier approaches based on "positienal clening”. A phenotype, that is a
biofogical function or genetic disease, wouid be identified and this would
then be tracked back to the responsibie gene, based on its genetic map
position

Funclional genomics relies heavily on high-throughput DNA sequencing
technologies and the various iools of bininformatics to identify gene
sequences of potential interest from the many molecular biblogy databases
now availabla. There is a continuing need 1o identify and characterise
futher genes and their related palypeptides/prateing, as targets for drug
discovery.

Summary of the Invertian

The present invention relates ta scramblase 2, in particular scramblase 2
polypeptides and scramblase 2 polynuclectides, racombinant materials and
methads for their preduction. Sush polypeptides and polynuclectides are of
interest in relation to methods of treatment of cartain diseases, including,
but nat limited 1o, deep vein thrombosis, unstable angina pectoris, PTCA

JP 2004-503242 A 2004.2.5
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{percutans transluminal coranary angiography), stroke, acute myocard
ifarction, thrombo  embolic  complication  insuit,  disseminated
fntravascular coagutation, hersinafter referred to as " diseases of the
invention™. In a further aspect, the inveniion relates to methods for
identifying ageonists and antagonists (2.¢., inhibitorg) usirg the materials
previded by the invention, and freating conditions associated with
seramblase 2 imbalance with the identified compounds.  In a still furthar
aspect, the invention relates to diagnostic assays for detecting diseases
associated with inappropriate scramplase 2 activity or levels.

Oescription of the Invention

In a first aspect, the present invention relates to scramblase 2
polypeptides. Such polypeptides include:

(&) a polypeptide encoded by a polynunteotide comprising the sequenca
of SEQ 1D MC:1,

(b} a polypeptide comprising a polypeptide sequence having at least
5%, 96%, 97%, 8%, or 99% identity to the palypeptide sequence of
SEQ ID NO:2;

(c) a pclypeptide comprising the polypeptide sequence of SEQ (D NO:2;

{d) a polypegtide having at least 95%, 96%, 97%, 28%, of 88% identity
o the polypeptide sequence of SEQ 1D NO2;

{8) the polypeptide sequence of SEQ ID NO:2; and

(Al a polypeptida having or comprising a pelypeptide sequence that tas
an Identity Index of 0.95, 0.86, 0.97, 0.98, or 0.89 compared to the
polypeptide sequence of SEQ 1D NC:Z,

() fragments and vartants of such polypeptides in (a) to (f).

Polypeptides of the presant invention are believed to be homologous fo
scramblase (Zhou Q. et al (1997) J. Biol. Chem. 272 (29), 18240-18244).
family, They are therefore of interest because the newly identified gene
named scrarpblase 2 is hommolegous to scramblase (Zhou . et &l (1987)
J. Biol. Chem. 272 (29), 18240-18244). Scramblase was isoiated from
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erythrocytes and is characterised as a profine-rich, typs Il plasma
membrane protein with a single transmembrane domain near the C-
terminal region. Severai different plasma membrane phospholipids are
asymmetricaily distributed throughout the celiular membrane. Due to
increasing amounts of intracellular calcium  phosphatidylserine  and
phosphatidylethanolaming are exposed at the cell surface (Schioit A J
and Zwaal R F A (1981) Biochim Biophys. Acta 1071, 313329).

Zhou et al showed that scramblase is responsible for the calcium
dependent movement of phospholipds fhrough the plasma membrane.
This exposure of the plasma membrane aminophospholipids has been
shown to activale several key enzymes involved in coagulation and the
complament syster. In this context, the tenase and prothrombinase
complex are of particular interest since both in concert activate
prathrombin to thrombin, the latter does not only activate platelets but is
alsa the most imporiant link between the coagulation cascade an platelst
aggregation. Thus, inhibition of scramblase should effectively suppress
both coagulation and thromhbin-dependent aggregation..

The biclogical properties of the scramblase 2 are hereinaftar referred to
as “biological activity of scramblase 2° or “scramblase 2 achivity”
Preferably, a polypeptide of the present mvention exhibits at least one
bialogical activity of scramblase 2.

Polypeptides of the present invention slso includes vardants of the
aforementionad polypeptides, including all allslic forms and splice vardants.
Such polypeptides vary fram the reference polypeptide by insertions,
deletions, and subsfitutions that may be conservative ar nen-consenvative,
or any combination thereof Particularly preferred variants are those in
which sevaral, for instance from 50 to 30, from 30 to 20, from 20 4o 10, from
10 to 5, from 5 to 3, from 3 ta 2, from 2 to 1 or 1 amino acids are inserted,
substituted, or deleted, in any combination.

Preferred fragments of polypeptides of the present invention include &
polypeptide comprising an amina acid sequence having at least 30, 80 or
100 contiguous amina acids from the aminc acid sequence of SEQ 1D
NO: 2, o a polypeptide comprising an amino acid sequence having at
least 30, 50 or 100 contiguous amino acids truncated or delsted from the
aminc acid sequence of SEQ (D NO:. 2. Preferred fragments are
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hinlogically active fragments that mediate the biological activity of '

scramblase 2, including those with a similar activity or an improved activity,
ar with a decreased undesirable aciivity. Also preferred are thase
fragments that are antigenic or immunagenic in an animal, especially in a
human.

Fragments of the polypeplides of the invention may be employad for
producing the corrasponding full-length polypeptide by peptide synthesis;
therefore, these vartants may he emploved as intermediates for
producing the full-length polypeptides of the invention The polypeptides of
the present invention may be in the ferm 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
caitains secretary or leader sequences, pro-sequences, sequences that
aid in purification, for instance multiple histiding residues, or an additienal
seguence for stability during recombinant production.

Palypeptides of the present invention can be prepared in any suitable
manner, for instance by isolation form naturally cccuring sources, from
gengtically engineered Nhost cells comprising expression systems {vide
infra) or by cherrical synihesis, using for instance automated peptide
synthesisers, or a combination of such methods. Weans for preparing
such polypeptides are well understood in the art.

In a further aspect, the present invention relates fo scramblase 2
palynucleotides. Such polynucieotides include:

(@) a polynucleotide comprising @ polynucleotide sequence having at
least 95%, 96%, 97%, 98% or 99% identily to the polynucleotide
squence of SEQ 1D NG,

(£) a polynuclectide comprising the polynucleotide of SEC D MO,

{c} a polynudeotide having at least 95%, B6%, 97%, 98%, or 89% idertity
to the polynuclectide of SEQ 1D NO:1;

(d) the polynuclectide of SEQ [D NO:T;

JP 2004-503242 A 2004.2.5
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fe) a polynudieotide comprising a polynucleotide sequance encoding a
polypeptide sequence having at least 95%, $6%, 97%, 98%, or 99%
identity to the polypeptide sequence of SEQ ID NO:2;

{fy & polynuclectide comprising a polynuclectide sequence encading the
polypeptide of SEQ 1D NO:2;

{@) & polynuclectide having a polynucleoiide seguence encoding a
polypeptide sequence having at least 95%, 96%, 97%, 98%, or 99%
identity to the palypepfide sequence of SEQ ID N2,

(h) a polynucieotide encoding the pelypeptide of SEQ 1D NQ:2:

{i} a polynuclectide having or comprising a polynucleotide sequence that
has an identily index of 0.95, .98, 0.97, 0.98, or 0.99 compared to the
pelynuclestide sequence of SEQ ID NG 1:

(i} a palynucleotide having or comprising a polynuclectide sequence
enceding a polypeplide sequence that has an ldentity index of 0.95, .86,
0.97, 0.98, or 0.9 compared to the polypeptide sequence of SEQ ID
NO:2; and

pelynucleotides that are fragments and variants of the above menticned
polynucleotides or that are complementary o above mentioned
polynucieatides, over the entire length therecs.

Preferred fragments of polynucleotides of the present invention
include a polynuclectide comprising an nucleotide sequence having at
teast 15, 30, 50 or 100 contiguous nucleotides fram the sequence of SEQ
IR NQ: 1, or an isolaied polynucleotide comprising an seguence having at
least 30, 50 or 100 contiguous nucleotides truncated or delsted from the
sequence of SEQ ID NG 1,

Preferred variants of polynucieotides of the presant invention inchsde
splice  varants, alisfic vadanis, and polymorphisms,  Incluging
polynuclectides having one of more single rucleotide polymorphisms
(SNPs).

Polynucleotides of the present invertion also include polynucieatides
encading polypeptide variants that comprise the amino acid seguence of
SEQ D NC:2 and in which several, for nstance from 50 to 30, from 30 to

JP 2004-503242 A 2004.2.5
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20, from 20 to 10, from 101te &, from S5t0 3 from3to 2, from 2 to 1 or 1
aming acid residues are substituled, deleted or added, in any combination,

In a further aspect, the present invention provides polynuclectides that
are RMA frenscrpts of the DNA sequences of the present inventicn.
Accordingly, there is provided an RNA polynucleotide that:

(a) comprises an RNA transcript of the DNA sequence enceding
the polypeptide of SEQ iD NO:2;

by is the RNA franscript of the DNA sequence encoding the
polypentide of SEQ 1D NO:2;

o) comprises an RMNA transcript of tha DNA sequencs of SEQ 1D
NO: 1 or

(d) s ths RNA transcript of the DNA sequence of SEQ 10 NO1;

and RNA polynucleciides that are complementary thereto,

The polynuclectide sequence of SEQ D NO:1 shows homology with
scrambiase (Zhou Q. et ai (1887 J. Bicl. Chem. 272 (29), 15240-18244).
The polynuclectide sequence of SEQ 10 NO:T is a cDNA sequence that
sngades the polypestide of SEQ 1D N2, The polynuciectide sequence
encoding the polypeptide of SEQ ID NC:2 may bz identical fo the
polypeptide encoding sequence of SEQ ID NGx1 or it may bs 2
sequence other than SEQ 1D MO, which, as a result of the redundancy
{degeneracy) of the genefic cade, alsc encades the polypeptide of SEQ
I3 NC:2. The polypeptide of the SEQ 1B NO:2 is related to other profeins
such as scramblase, having homology andfor structural similarity with
scramblase {Zhou Q. et al (1957) J. Biol. Chem, 272 (29}, 18240-18244)..

Preferred polypentides and polynucleotides of the present invention are
axpected 1o have, infer alfa, similar biolagical functions/properties to their
homologaus polypeptides and polynucleotides.  Furthermore, preferred
palypeptides and polyrucleotides of the present invention have at least one
scramblase 2 activity.

JP 2004-503242 A 2004.2.5
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Palynucleotides of tha present invention may be ohiained using standard
cloning and screening technigues from a cDNA library derived from mRNA
in cells of numan faial lung, testis or B cells, (see for instance, Sambrook et
al, Molesular Cloning: A Labotatory Manual, 2nd Bd., Cold Spring Harbor
Labaratory Press, Gold Spring Harbor, N.Y. (1989)). Polynucleotides of
the invention can alsc be obtained from natural sourees such as genomic
DNA [ibraries or can be synthesized using well known and commercially
available technigues.

When polynuclectides of the prasent inventon are used for the
recombinant production of polypeptides of the present invention, the
polynucleotide may include the coding sequence for the maturs
pelypeptide, by itseff, or the coding sequence for the mature polypeptide in
reading frame with ather coding sequences, such as those enceding a
leader or sgeretory sequence, a pre-, of pio- or prepro- profein sequence,
or other fusion peptide portions. For example, a marker sequénce that
faciitates purification of the fused polypeptide can be encoded, In certain
preforred embadiments of this aspect of the Invention, the marker sequence
is & hexa-histidine peptide, as provided in the pQE vectar (Qiagen, Inc.)
and described in Gentz et af, Proc Natt Acad Sci USA (1989) 86:821-824,
ar is an HA tag. The polynucleotide may alse contain non-coding 5" and 3'
SEqUENces, such as transcribed, non-ranslated seguences, splicing and
polyadenylation signals, ribosome binding stes and sequences that
stabilize mRNA.

Polynucleotides that are idenfical, or have sufficlent identity to a
pofynucieatide sequence of SEQ 1D MO, may be used as hybridization
probes for cDNA and genomic DNA or as primers for a nuckeic acid
amplification reaction (for instance, PCR). Such prabas anhd primers may
be used to isclate fullamgth cDNAs and genomic clores aneoding
palypeptides of the present invention and to fsofate ¢cDNA and genomic
ciones of other genes (including, genes encoding parafogs from hurman
sources and ortholegs and parafogs from species ofher than human) that
have a high sequence similarity to SEQ 1D NO:1, fypically at [cast 86%
identty. Prefered prebes and primers will generally comprise at least 15
nuclectides, preferably, at lzast 30 nucleotides and may have at least 50, if
not at least 100 nucleotides. Particularly preferred probes will have
between 30 and 50 nucleatides. Particularly preferred primers will have
between 20 and 25 nuclentides.

JP 2004-503242 A 2004.2.5
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A polynuclectide encading a polypeptide of the present invention, including
homologs from species other than human, may be oblained by a process
comprising the steps of screening a  library under stringent hyhridization
conditions with a laheled probe having the sequence of SEGQ ID NO: 1 ora
fragmant thereof, preferably of at least 15 nuclectides; and isolating full-
length cONA and gencmic clones containing said polynuclestide sequence.
Such hybridization techniguss are well known to the skiled artisan.
Preferred stringent hybridization condlitions include overnight incubation at
4200 in a solution comprising: 50% formamide, 5x55C (150mM NaCl,
15mM frisodium citrate), 50 miM sedium phesphate (pH7 .8}, 8x Denhardi's
solution, 10 % dexran sulfate, and 20 microgram/ml denatured, sheared
salmon sperm DNA; foliowed by washing the filters in 0.1x SSC at about
B59C. Thus the present invention also includes isolated polynuclectides,
preferably with a nucleotide sequsnce of at least 100, obtained by
screening a fibrary under stringent hybridization conditions with & {abeled
probe having the sequence of SEQ I NC:1 er a fragment thereof,
preferably of at least 15 nucleotides.

The skilled artisan will appreciate that, in many cases, an isolated cOMA
sequence will be incomplete, in that the region coding for the polypeptide
does not extend all the way through to  the §' terminus. This is a
consequence of reverse franscriptase, an enzyme with inherently low
"nrocessivity” (a measure of the ability of the enzyme to remain attached
to the template during the polymerisation reaction), failing to complets a
ONA copy of the mRMA template during first strand cDNA synthesis.

There are several methods available and well known to those skilled in
the art to obtain fulllength cDNAs, or extend short cDMAs, for example
those based on the method of Rapld Amplification of cDNA ends (RAGE)
(see, for example, Frohman et al., Proc Nat Acad Sci USA 85, 8998
9002, 1988). Recent modifications of the technique, exemplified by the
Marathon (trade mark) technology (Cloniech Laborataries Inc) for
example, have significantly simpiified the search for longer cDNAs. Inthe
Marathon {trade mark) technology, cDNAs have been prepared from
mRNA extracted from a chesen tissue and an 'adaptor’ sequence ligated
ante each end. Nucleis acid amplification (PGR} is then carried out to
amplify the "missing” §' end of the cDNA using a combination of gene
spectiic and adaptor specific aligohuclectide primers. The PCR reaction
is then repeated using ‘nested’ primers, that is, primers designed fo
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anneat within the amplified product (lypically an adaptor specific primer
that anneais further 3' in the adaptor sequence and a gene specific
primer that anneals further 5' in the known gens sequencs). The
preducts of this reaction can then be analysed by DNA sequenging and a
fulHlength cDMA consiructed either by joining the product directly ta the
existing cOMA ta give a complete sequence, or carrying out a separate
fulllength PCR using the new sequencs information for the design of the
5' primer.

Recombinant pofypeplides of the present inventioh may he prepared by
processes well known in the art from genetically engineeted host ceils
comprising expression systems.  Accordingly, in & further aspect, the
present invention relates to  expression  systems comprising a
nolynuclectide or polynucieotides of the present invention, 1o host cells
which are genetically engirieered with such expression sylems and to the
production of polypeptides of the invention by recombinant techniques.
Cell-free translation systems can also be employed to produce such
proteinz using RMAs derived from the DMNA construcls of the present
inverntion.

For recombinant production, host cells can be genetically engineered to
incorporate expression systems or portions thereof for polynucleotides of
the present invention. Palynucteatides may be introduced into host cells by
methads described in many standard {aboratory maituals, such as Davis et
al., Basic Methads in Molecular Biclogy (1985) and Sambraok et af.(ibid).
Preferred methods of introducing polynuclastides into host celis include, for
instance, ealclum phosphate transfection, DEAE-dexran mediated
ransfection,  transvection,  microinjection,  cationic  lipid-mediated
fransfection, electroporation, transduction, scrape loading, ballistic
introduction or infection.

Rapressntative axamples of appropriate hosts includs bacdterial calls, such
as Slreplococci, Staphylococd, E. coli, Streplomyces and Bacillus subfilis
cells; fungal cells, such as yeast cells and Aspergilius cells; insect cells
such as Drosophifa 82 and Spodoplera S8 cells; animal cells such as
CHO, COS, Hala, C127, 373, BHK, HEK 292 and Bowes melanoma cells;
and plant cells.
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A great varely of expression systems can be used, for instance,
chromasomal, episomal and virus-derived systems, e.g., veclors derived
from bacterial plasmids, from bacteriophage, from transposons, from yeast
apisomes, from inserfion eslements, from yeast chromosomal elements,
from viruses such as baculoviruses, papova viruses, such as SV40,
vaccinia viruses, adenoviruses, fow! pox viruses, pseudorabies viruses and
refroviruses, and vactors derived from nomhinations thereof, such as those
derived frorm plasmid and bacteriophage genefic elerments, such as
cosmiids and phagemids. The expression sysiems niay contain conteol
regions that reguiate as well as engender expression. Generally, any
sysiem or vector that I3 able to maintain, propagate or express a
polynucleotide to produce a polypeptide in a host may be used. The
appropriate polynicleotide sequence may be inserted indo an expression
systern by any of a variety of well-known and routine techniques, such as,
for example, those sat forth in Sambrook ef af., (ibid). Appropriate secretion
sighals may be incorporated inte the desired polypeptide to allow secrstion
of the translated protein info the [umen of the endaplasmic reticwlum, the
periplasmic space of the extracellular environmesnt.  These signals may be
endogenous to the polypeptide or they may be haterologous signals.

If & polypeptide of the present invention is ta be expressed for use in
screening assays, it is generally preferred that the polypeptide be
produced at the surface of the cell. In this event, the cefls may be
harvestsd prior to use in the screening assay. K the polypeptide is
secrated info the medium, the medium can be recovered in order to
recover and purify the polypeptide. If produced intracelluiarly, the ceils
must first be lysad bafora the palypeptide s recoverad.

Polypeptides of the present invention can be recovered and purified from
recompinant cell cuttures by wellknown methads including ammonium
sulfate or ethanel precipitation, acid extraction, anien or cation exchange
chromatography,  phosphocellulose  chromatography,  hydrophobic
interaction  chromatagraphy, affinity  chromatography,  hydroxylapatite
chromatography and lectin chromatography.  Most preferatly,  high
performance liquid chromategraptty is employed for purification.  Well
known techniques for efolding proteins may be employes to regensrate
acfive conformation when the polypeptide is denafured during intracellular
synthesis, isalation andfor purification.
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Polynliclectides of the present fnvention may be used as diagnostic
reagents, through detecting mutations in the assaciated gene. Detection of
a mutated form of the gene characterised by the polynuciestide of SEQ 1D
NO1 in fhe cDNA or genomic sequence and which is assosiated with a
dysfunction will provide a diagnestic tocl that can add 1o, ar defirg, a
diagnosis of a disease, or susceptibliity to a disease, which resulis from
under-expression, aver-expression or altered spatiai or femporal expression
of the gene. Individuals carrying mutations in the gene may be detected at
the DINA level by a variety of technigues well known in the art.

Nucleic acids for diagnosis may be obtained from a subject's calis, such as
from blood, wrine, saliva, tissue biopsy ar autopsy material. The genomic
DNA may be used directly for detection ar it may be amplified enzymatically
by using PCR, preferably RT-PCR, or other amplification technigues prior to
analysis. RMA or cDNA may alse be used in similar fashion. Deletions and
insertions can be detected by a change in size of the amplified product in
compansen to the nomal genciype. Point mutations can be identified by
hybridizing amplified DNA to labeled scramblase 2 nucleotids seguences.
Perfectly mafched sequences can be distinguished from mismatched
duplexes by RMNase digestion or by differences in melting femperatures.
DNA sequence difference may &lso be detected by alterations in the
electrophoretic mobllity of DNA fragments in gels, with or without
denaturing agents, or by direct DNA sequencing (see, for instance, Myers
et ai, Sclence {19B5) 230:1242). Sequence changes at specific locations
may aisa be revealed by nuclsase proteciion assays, such as RMase and
S1 protection or the chemicai cleavage methad (see Gafton ef af, Prac Nat!
Acad Sci USA (1985) 55: 4397-4401).

An array of ofigonuclectides probes  comprising  scramblase 2
polynucleofide sequence or fragments thereof can be constructed to
conduct efficient screening of e.g, genetic mutations. Such arrays are
preferably high densily arrays or grids. Array technalogy methods are well
known and have general applicability and can be used ta address a varisty
of quesfions in molecular geretics including gene expression, genetic
linkage, and genetic variability, see, for exampie, M.Chae et al, Sciences,
274, 510-613 (1996) and other referances cited therein.

Detection of abnormally decreased or increased leveis of polypeptide or
mBRNA expression may also be used for diagnosing or determining
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susceptbility of a subject to a disease of the mvention. Oecreased or
increased expression can be measured at the RNA level using any of the
methods well kbown in the art for the quantitation of polynuciectides,
such as, for example, nucleic acid amplification, for instange PCR, RT-
PCR, RMNase protoction, MNorthemn blotting and other hybridization
methods.  Assay techniques that can be used to determine levels of a
protein, such as a polypeptide of the present nvention, in a sample derivad
fromm a host are well-known to those of skill in the art. Such assay methads
include radivimmuncassays, competifive-binding assays, Wastern Blot
analysis and ELISA assays.

Thus [n another aspect, the present invention relates to a diagonostic kit
comprising:

{a) & polynuciectide of the praesent invention, preferably the nucleotide
sequence of SEQ 1D NO: 1. or a fragment or an RNA franscript thersof;

{B) & nuclectide seguence complementary 1o that of (a);‘

{c} & polypeptide of the present invention, preferably the polypeptide of
$EQ {D NO:Z or a fragment thergof, or

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

it will ha appreciated that in any such kit (&), (b3, {6} or {d) may comprise
# substantiai component.  Such a kit will be of use in diagnosing a
disease or suscepliblity to a disease, particularly diseases of the
invention, amongst others.

The polynucieotide sequences of the presant invention are valuable for
chromasome oealisation studiss. The sequence is specifically targeted to,
and can hybridize with, a particular location on an individual human
chromosome.  The mapping of relevant sequences to chiomosomes
according to the present invention is an important first step in corralating
those sequences with gene associated disease. Onoe a sequence has
been mapped to a precise chromogomal location, the physical pasition of
the sequence on the chromasome can be correlated with genetic map data.
Such data are found in, far example, V. McKusick, Mendelian Inharitanca in
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Man (available anding through Johns Hepkins University Welch Mextical
Libraryl.  The relafionship between genes and diseases that have besn
mapped to the same chromosomal region are then identflied through
linkage analysis (codnheritance of physically adjacent genes). Precise
human chromasomal [ocalisations for & genomic seguence (gene
fragment otc.) can he delermined using Radigtion Hybrid (RH) Mapping
{(Walter, M. Spilleit, D., Thomas, P., Weissenbach, J., and Goodfellow, P.,
{1984) A method for caonstructing radiation hybrid maps of whoie
genomes, Malure Genetics 7, 22-28). A numper of RH pancls are
available from Research Genelics (Hunisville, AL USA) ag. the
GeneBridged RB panel (Hum Mol Genet 1986 Mar5(3):339-46 A
radiation hybrid map of the human genome. Gyapay G, Schmitt K,
Fizames C, Jones H, Vega-Czarny N, Spillett D, Muselet D, Prud'Homme
JF, Dib €, Auffray C, Morissefle J, Weissanbach J, Goodfeliow PN). To
datermine the chromosomal location of 3 gene using this panet, 93 PCRs
are performed using primsrs designed from the gene of interest on RH
DNAs. Each of these DNAs contains random human genomic fragments
maintained in & hamster background (human / hamster hybrid cell lings).
These PCRs result in 93 scores indicating the presence or absance of
the PGR product of the gene of inferest. These scores are comparsd
with scores crealed using PCR products from genomic sequences of
known iocation. This comparison  is conducted at
hitp:fwaw.genome wimit.edu/. The gene of the present invention maps
to human chromosome3.

The polynuclectide sequences of the present invention are alse valuable
tools for tissua expression studies, Such studies allow the determination of
axpression patterns of polynucleotides of the present invention which may
give an indicalion as © the expression patemns of the encoded
polypeptides in tissues, by detecting the mRNAs that encode them. The
technigues used are weli known in the art and include in situ hydridisation
techniques to clones afrayed on a grid, such as cONA microarray
hybridisation (Schena et &/, Science, 270, 467-470, 1995 and Shalon ef al,
Gename Res, B, 839645, 1886) and nucleatide amplification techniques
such as PCR. A preferted method uses the TAQMAN (Trade mark)
technology available from Perkin Elmer. Resulfs from these studies can
provide ap indication of the normal function of the polvpeptide in the
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organism.  In addition, comparative siudies of the normal expression
patiern of mRMAS with that of mRNAs encoded by an alternative form of
the same gene (for example, one having an akeration i polypeptide coding
potential or a regulatory mutation) can provide valuable insights inte the rale
of the polypeptides of the present invention, or that of inappropriate
axpression thereof in disease. Such inappropriale expression may be ofa
temporal, spatial or simply guantitative nature.

The polypeptides of the present invention are expressed in fetat lung, tastis
or B calls

A further aspect of the present invention relstes to antibodies. The
poiypeptides of the invention or their fragments, or cells expressing them,
can be used as Immunogens to produce antibodias that are immunospecific
for polypeptides of the present invention. The tefm “immunospecific”
means that the antibodies have substantisly greater affinity for tne
polypeptides of the invention than thelr affinity for ather related polypeptides
in the prior art.

Antibodies generated against polypeptides of the present invention may be
chtained by administering the palypeptides or epitope-bearing fragments, or
celis to an animal, preferably a nor-human animal, using routine protocols.
For preparation of monoclonal antibodies, any technique which pravides
arfibodies produced by contnuous celt line cultures can be used.
Examples incluge the hybridoma technigue (Konler, G. and Milstein, C.,
Mature (1975) 256:405-497), the trioma technique, the buman B-oall
hybridoma technigue (Kozbor ef al, Immunology Today (1983) 4:72) and
the ERV-hybridoma fechnique (Cole ef af, Monoclenal Antbodies and
Cancer Therapy, 77-38, Alan R. Liss, Inc., 1985).

Technigues for the production of single ehain antihodies, such as those
deseribed in U.S. Patent No. 4,945,778, can aiso be adapted to produce
single chain antibodies to polypeptides of this invertion. Also, transgenic
mice, or other organisms, including other mammatls, may be used to
expross humanized antibodies.

The above-described antibodies may be employed to isolate or o identify
clones expressing the palypeptide or to purily the polypeptides by affinity
chromatography. Antibodies against polypsplides of the present invention
may alsa be employed to freat diseases of the inyention, amongst others.
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Polypeptides and polynuclectides of the present invention may alsc be
used as vaccines, Accordingly, in a further aspect, the present invention
refates to a methed for iaducing an mmunological response in a mammal
that comprises incculating the mammal with & polypeptide of the present
invention, adequate fo produce antibody andfor T cei! immune respanse,
including, for example, cytekine-producing T cells or cytotoxic T cefls, to
pratect said animal from dissase, whether that diseass is already
astablished within the individual or not. An immunological response in a
mammal may also be induced by a method comprises delivering a
palypeptide of the present invention via a vector direcling expression of
the polynuclectide and coding for the polypeptide &7 wive in order to
induce such an immunologicat respanse to produce antibody o protect
said animal from diseasges of the invention. One way of administering the
vector is by accelerating it into the desired cells as a coating on patticles
or otherwise. Such pucleic acid vector may comprise DNA, RNA, a
madified nucleic acid, or a DNA/RNA hybrid.  For use a vacgine, 2
polypeptide or a nucleic acid vector will be normally provided as a
vaccine formulation (composition).  The formulation may further compriss
a suftable carrier. Since a pelypeptide may be broken down in the
stomach, it is preferably administered parenteraily (for instance,
subcutaneous, intramuscuiar, intravencus, or intradermal injection),
Formulations suitable for parenteral administration inelude aquecus and
non-aqueous sterile injection solutions that may contain anti-oxidants,
buffers, bacteriostats and solutes that render the formufation instonic with
the biood of the recipient; and aqueaus and nron-aguenus sterils
suspensions that may include suspending agents or thickening agents.
The farmulatiens may be presented in unit-dose or multi-dose containers,
for example, sealed ampoules and vials and may be stored in a freeze-
dried condition requiring only the addition of the sterile fiquid carrier
immediatefy prior to use, The vactine formulation’ may also include
adjuvant systems for ephancing the immunogenicity of the farmulatian,
such ss oil-ih water systems and other systems known in the arf. The
dasage will depend on the spedific activity of the vaccine and can be
readily determined by routine experimantation.
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Polypeptides of the present invention have one or more biclegical functions
that are of relevance In one of more disease states, in padicular the
diseases of the invention hereinbefore mentioned, It is therefore useful to
to identify compounds that stimulate or inhibit the function or level of the
polypeptide.  Accordingly, in a futther aspect, the present invention
provides for a method of screeping compounds to dentify those that
stimulate or inhibit the fundticn or level of the polypeptide. Such methods
identify agonists or antagonists that may be employad for therapeutic and
prophytactic purposes far such diseases of the invention as hereinbefare
mentioned. Compounds may be identified from a vasiety of sources, for
example, celis, call-free preparations, chemical libraries, collections of
chemical compaunds, and natural product mixlures.  Such agonists or
antagonists so-identified may be natural or modifiad substrates, ligands,
receptors, enzymes, elc., as the case may be, of the polypeptide, a
structural or functional mimetic thereof (see Coligan ef af, Curent
Pratocals in immunclogy 1{2):Chapter 5 {1991)) or a small melecule.

The screening method may simply measure the binding of a candidate
compound te the polypeptide, or o cefls or membranes bearing the
polypeptids, or a fusion protein thereof, by means of a label dirsctly or
indirectly associated with the candidate compound. Alteratively, the
screening method may involve measuring ot detecting (qualitativaly or
guantitatively) the compstitive hinding of a candidate compound to the
polypeptide against a labeled competitor (e.g. agonist or antagonist).
Further, these screening methods may test whether the candidate
compound resulte in a signal generated by activation ar inhibition of the
potypepiide, using detection systems appropriate to the cells bearing the
polpeptide.  Inhibitors of activation are generally assayed in the
presance of a kngwn agonist and the effect an activation by the agonist
by the presence of the candidate compound is observed. Furher, the
screening methods may simply comprise the steps of mixing a candidate
compound with & sclution containing a polypeptide of the present
invention, to form a mixiure, measuring a scramblase 2 activity in the
mixture, and comparing the scramblase 2 activity of the mixture to a
control mixture which cantains no candidate ¢ompound.

Polypeptides of ihe present invention may be employed in conventional
fow capacity screening mathods and also in high-throughput screening
HTS) formate.  Such HTS formats inciude not only the well-astablished
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use of 98- and, mare recenily, 384-wall micotiter plates bul also emerging
methods such as the nanowell method described by Schullek et a!, Anal
Biochem., 246, 20-29, (1997}

Fusion proteins, such as those made from Fe periior and scramblass 2
polypaptide, as  horeinbefore  described, can alsc be used for
high-throughput screening assays to idenfify antagonists for the
polypeptide of the present invention (see D Bennett ef al, J Mol
Recognition, 8:52-68 (1896), and K. Johanson ef al, J Binl Gham,
270016):9458-0471 (19550,

Screening technigues

The polynusleotides, palypeptidas and antibadies to the polypeptide of the
present invention may also be used to configure screening methads for
detecting the effect of added compounds on the production of mRNA and
polypeptide in cells. For example, an ELISA assay may be constructed
for measuring secreted or cell associated levels of polypeptide using
maonaclonal and polyclonal antibodies by standard methods known in the
art. This can be used to discover agents that may inhibit or enhance the
production of palypeptide {also called antagonist of agonist, respectively)
from suitably manipulated celis or tisstes.

A polypeptide of the present invention may be used to identify membrane
bound or soiuble receptors, If any, through standard reseptor binding
techrigues known Int the art. These include, but are not limited to, ligand
binding and crosslinking assays in which the polypaptide is labelad with a
radioactive isotope (for instanice, 129(), chernically modified (for instance,
biotinylated}, or fused to a peptide sequence suitable for detection ar
purification, and incubated with a source of the putative receptar (cells,
cell membranes, cell suparnatants, tissus extracts, bodily fluids). Other
metheds include biophysical techniques such as surface plasmaon
resonance and speciroscopy. Thase screening methods may alse be
used to identify agonists and antagonists of the polypeptide that compete
wiih the binding of the polypeptide to its receptors, if any, Standard
methods for conducting such assays are well understood in the arl.
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Examples of antagenists of polypeptides of the present invention include
antibodies or, in some cases, oligonuclectides or proteins that are closely
rglated to the ligands, subsfrates, receptors, enzymes, elc, as the case
may be, of the polypeptide, e.g., a fragment of the lgands, substrates,
receptors, enzymes, efc.; or a small molecute that bind to the pelypeptide of
the present invention but do not elicit a response, so that the activity of the
polypeptide is prevented.

Screening methods may also invalve the use of transgenic technolagy
and scramblase 2 gene. The art of constructing fransgenic animals s
well ostablished. Far example, the sacramblase 2 gene may he
introduced through microinjection into the male pronucleus of fertilized
oocytes, retroviral transfer into pre- or post-implantation embrygs, or
injection of genetically modified, such as by efectraporation, embryonic
stem cells into host blastocysts. Particularly usefut transgenic animals
are so-called "knock-in" animals in which an animal gene is replaced by
the human equivalent within the genome of that animal  Knock-in
fransgenic animals are useful in the drug discovery process, for target
validation, where the compound is specific for the human targst.  Other
useful transgenic animals are so-called "knock-ou” animals in which the
expression of the animal ortholog of a polypeptide of the present
invention and encoded by an endogenous DNA seguence in 3 cell is
partially or completely annulled. The gene knock-out may be targeted to
specific cells or tissues, may occur anly in certain cells or tissues as a
consequence of the limitations of the technalegy, ar may occur in all, or
substantially all, cells in the animal. Transgenic animal technology also
offers a whole animal expression-cioning system in which infroduced
genes are expressed ta give large amounts of polypeptides of the present
invention

Screening kifs for use in the above gescribed methads form a further
aspect of the present invention. Such screening kits comprise:

(a} a polypeptide of the present invention;
(b} a recombinant cell expressing a polypeptide of the prasent invention;
{c) acell membrane expressing a polypeptide of the present invention; or

{d) an anfibedy to a polypeptide of the present invention,
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which polypeptide is preferably that of SEQ 1D NO:2.

It will be appraciated that in any such kit, (a), {b), () or {d) may comprise
a substantial compaonent.

Glossary

The following definitions ara provided to facilitate understanding of cartain
terms used frequently hereinbefore.

"Anfibodies” as used herein includes polyclonal and monoclena)
antibodies, chiferic, single chain, and humanized antibodies, a5 well as
Fab fragments, including the praducts of an

Fab or other immunagiobulin expression library.

"isolated" means altered “hy the hand of man" from its natural state, ie.,
if it oceurs in nature, it has been changed or removed from its original
environment, or both. For example, a palynuclectide ar a polypeptide
naturally present in a living organism is not “isofated,” but the same
pelynucleotide or pelypeptide separated from the coexisting materiais of
its natural state is "isolated”, as the term is employed herain. Mareover,
a polynuclectide or polypeptide that is introduced inte an arganism by
transformalion, genatic manipuiation or by any other recombinant method
is "salated" even 7 it is siff present in said oiganism, which organism
may be living or non-living.

‘Polynucieatide” generally refers to any polyribonuclectide (RNA) or
polydecxribenucleotide {DNA), which may be unmodified or modified
RNA or DNA. “Polynuclectides” include, without limitation, single- and
double-stranded DNA, DNA that is a mixture of single- and double-
siranded regiens, singla- and double-stranded RMNA, and RNA that s
mixiure of single- and double-strandad regions, hybrid melecules
comprising DNA and RNA that may be single-stranded or, mere typically,
double-stranded or a mixture of single- and double-strandsd regions. In
addition, "polynuclectide™ tefers o triple-stranded regions comprising
RNA or DNA or both RNA and DNA. Thae term "polynuclectide” also
inciudes ONAs or RNAs containing ane or mere modified bases and
DNAs or RNAs with backbones modified for stability or for other reasons.
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“Modified" bases include, for example, tritylatad basas and unusual bases
such as inosine. A varlety of modifications may be made to DNA and
RNA; thus, ‘polynuclectida” embraces chemically, enzymatically or
matabolically modified forms of polynucieotides as typically found in
nature, as well as the chemical forms of DNA and RNA characterisiic of
viruses and cells.  “Polynuclestide” also embraces relatively short
palynucleotides, often referred to as ofigonucleotides,

“Polypeptide” refers to any polypeptide comprising two of mare amino
acids joined fo each other by peptide bonds or modified peptide bonds,
., peplide isosteres. “Polypeptide” refers to both short chains,
commonly referred to as peplides, oligopeptides or oligomers, and o
nnger chains, generally referred to as proteins.  Polypaplidas may
contain amino acids other than the 20 gene-encoded amine acids.
*Polypentides” nciuds amino acid sequences modified sither by natural
processes, such as postiranslational processing, or by chemical
modification  techniques that are well known in the art.  Such
medifications are well described in basic texts and in more detziled
monographs, as well as in a voluminous research literature.
Madifications may cceur anywhere i a pelypeptide, including the peptide
hackbone, the amine acid side-chains and the amino or carboxyl termini.
It will ba appreciated that the same type of modification may be present
to the same ar varying degrees at several sites in a given polypepiide
Alsp, a given polypeptide may contain many types of madifications.
Polypeplides may be branched as a resuit of ubiquitination, and they may
be cyclic, with or withowt branching. Cyclic, branched and branched
cyclic polypeptides may result from post-translation natural processes ar
may be made by synthetic methods, Modifications include acetylation,
acylation, ADP-ribosylation, amidation, bistinylation, covalent attachment
of flavin, covalent attachment of a hems moiety, covalent attachment of a
nucieatide or nuclectide derivative, cavalent altachment of a lipid or lipid
derivative, covalent allachment of phosphatidylinositel, cross-linking,
cyclization, disulfide bond formation, demethiyiation, formation of covalent
gross-links, formation of cystine, formation of pyrogiutamate, farmylation,
gamma-carboxylation,  glycosylation, GP anchor  farmation,
hydroxylation,  ingination, methylation,  myristoylation,  oxidatiaon,
proteolytic  processing,  phosphotylation,  prenylation,  racemizafion,
selenoylation, sulfation, transfer-RNA medlated addition of amino acids to
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proteins such as arginylation, and ubiquitination (see, for instancs,
Proteing - Structure and Molecuiar Properties, 2nd Ed., T. E. Creighton,
W. H. Freeman and Company, New York, 1893; Wold, F.. Post-
translational Protein Modifications: Perspectives and Frosgects, 1-12, In
Posttranslational Covalent Modification of Proteins, B. C. Johneon, Ed.,
Academic Press, New York, 1883; Seifter ef al, “Analysis for protein
medifications and nenprotein cofastors”, Meth Enzymol, 182, £26-648,
1880, and Rattan &f 2f, °Protein Synthesis: Posttranslationai
Modifications ang Aging”, Ann NY Acad Sci, 663, 48-62, 1992).

"Fragment” of a polypeptide sequence refers to a polypeptide sequance
that is shorter than the reference sequence but that retains essentially the
same biological function ar activity as the reference polypeptide,
"Fragment’ of a polynucleotide sequence refers to & polyniclostide
sequence that is shorter than the reference sequence of SEQ 1D NO:1.,

"Varlant” refers to a polynucleotide or polypeptide that differs from a
reference  polynuclkotide or pelypeptide, but retains the essential
properties therecf. A fypical variant of a polynuclectide differs in
nucleatide sequence from the reference poiynuclectide. Changes in the
nuclectide seguence of the variant may or may not alter the aming acid
sequence of a polypeptide encoded by the reference polynucleotide.
Nucleotide changes may result in amine acid substitutions, additions,
deletions, fusions and truncations in the polypeptide sncoded by the
reference sequence, as discussed below. A typical varant of &
polypeplide differs in amino  acid sequence from the reference
polypeptide. Generally, alterations arz limited so that the sequences of
the reference polypeptide and the variant are closely similar overall and,
inmany regions, identical. A variant and reference palypeptide may differ
in amino arid sequence by one or more substitutions, insertions,
deletions in any combination. A substiuted or inserted amino acid
residue may or may nof be cne ancaded by the genetic code. Typical
conservative substitutions include Gly, Ma; val, la, Leu; Asp, Glu; Asn, Gin;
Ser, Thr; Lys, Arg; and Phe and Tyr. A variant of a polynucieotide or
polypeptide may be naturally ocourring such as an aliele, or it may be a
variant that is not known to occur naturally.  Mon-naturaiiy cccurring
varianis of polynucleotides and polypeptides may be made by
mutagenasis technigues or by direct synthesis. Alse included as varlants
are: polypeptides having ane or more post-translational modifications, for
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instance glycasylation, phosphorylation, methylation, ADF ribesylation
and the like. Embodiments include methylation of the N-terminal amino
acid, phosphorylations of setfnes and threonines and medification of C-
terminal glysines.

"Allele" refers to one of two or more alternative forms of 2 gene occuring
at a given lacus in the genoma.

"Polyrnorphism® refars fo a vadation in nuclectide sequence (and
ancodad polypeptide sequence, if relevant) at a given position in the
genome within & population.

"Single Nucleotide Palymorphism” {SNP) refers to the occursnce of
nicleatide variability at a single nucleolide pesition in the genome, within
a population. An SNF may cceur within a gene or within intargenic
regions of the genome. SNPs can be assayed using Allele Specific
Amplification (ASA). For the process at least 3 primers are required. A
commen primer is used in reverse complement {o the polymorphism
being assayed. This common primer ¢an be between 50 and 1500 bps
from the polymorphic bass. The ather two (or more) primers are identical
to each other except that the final 3' hase wobbles to match ene of the
two {ar more} alleles that make up the polymarpiism. Twe {or more}
PCR reactions are then cgnducted on sample ONA, each using the
comman primer and ane of the Allete Specific Primers.

"Splice Variant' as used herein refers to ¢cDNA molecules produced from
RNA molecuies Initially transcribed from the same gehomic DNA
sequence but wiich have undergone alternafive RNA  spliving
Alternative  RNA  splicing occurs when a primary  RNA  transcript
undergoss splicing, generally for the removal of introns, which results in
the production of more than cne mRNA molecule each of that may
encode different amino acid seguences. The term splice variant also
refers to the proteins encoded by the above cDNA malecules.

"ldentity" reflects a relationship between two or more polypeplide
sequences ar two or more polynuclectide sequences, determined by
comparing the sequences. In general, identity. refers to an exact
nudleotide to nucleotide or amino acid to amino acid carrespondence of
the two polynuciectide or two polypeptide sequences, respectively, over
the length of the sequences heing compared.
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"% Identity" - For sefuences where there is not an  exact
carrespondence, a "% identity" may be determined. In general, the two
sequences {0 be comparsed are ajigned to give a8 maximum comrelation
between the sequences. This may include inserting “gaps” in sither one
or bath sequences, to enhance the degrae of alignment. A % identity
may be determined over the whole length of each of the sequences being
compared {sc-called gioha!l alignment), that is particularly sultable for
sequences of the same or very similar length, or over shosder, defined
lengths {so-called local alignment), that is more suitable for sequences of
unequal length.

"Similarity” is a further, more sophistieated measure of the relationship
batwesn bwo polyneptide sequences. In gensral, "similarfty” means a
comparison between the amino acids of two polypeptide chains, on a
residue by residue basis, faking into account not only exact
carrespondences between a between pairs of vesidues, one from each of
the sequancas being compared {as for identity} but aiso, where there is
net an exact correspondencs, whether, on an avolutionary basis, one
residue is & likely substitute for the other.  This likelitcod has an
associaled "score” from which the "% similarity” of the wo sequences
can ihen be determinsd.

Methods for comparing the identity and similarity of two or more
sequences are well known in the art.  Thus for instance, programs
available in the Wisconsin Sequence Analysis Package, version $.1
(Deversux J &t al, Nucleic Acids Res, 12, 387-385, 1884, available from
Genetics Computer Group, Madisan, Wisconsin, USA), for example the
pragrars BESTFIT and GAP, may be used to defermine the % identity
between two palynuclactides and the % identity and the % similarity
between two polypeptide seguences, BESTFIT uses the “locat
homology” algorithm of Smith and Waterman (4 Mol Bigl, 147,183-187,
1981, Advances in Applied Mathematics, 2, 482-489, 1981) and finds the
best single region of similarity belween two sequences. BESTFIT I8
more suited to comparing twe polynuclectide or two polypeptide
sequences that are dissimilar in length, the program assurming that the
shorter seguence represents a portion of the longer. In comparison, GAP
aligns two gequences, finding a "maximurm similarity”, according to the
algorithm of Meddleman and Wunsch (J Mol Blal, 48, 443-453, 1870).
GAPF is more suited to comparing seguences that are approximately the

JP 2004-503242 A 2004.2.5
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same length and an afignment is expected over the entire length.
Preferably, the parameters "Gap Weight” and "Length Weight" used in
each program are 50 and 3, for polynuclaotide sequences and 12 and 4
for polypeplide sequences, respectively. Preferably, % identiies and
similarities are. determined when the two sequences heing compared are
optimaily aligned.

Other programs for determining identity andfor similarity between
saquences are also known in the art, for instance tha BLAST family of
pregrams (Altschul § F et al, J Mol Biol, 215, 403-410, 1890, Altschul S F
st al, Nucleic Acids Res., 25:388-3402, 1997, available from the National
Center for Biotechnelogy Information (NCBI), Bethesda, Maryland, USA
and accessible through the home page of the NCBl at
www.nchinimnthgovy and FASTA {Pearson W R, Methods in
Enzymology, 183, 63-99, 1980, Pearson W R and Lipman O J, Proc Nat
Acad Sci USA, 85, 2444-2448,1088, available as part of the Wisconsin
Sequence Analysis Package}.

Preferably, the BLOSUMEZ amino acid substitution matrix (Henikoff $
and Henikoff J G, Proc. Mat. Acad Sci. USA, 89, 10915-10819, 1992) is
used in polypeptide sequence comparisens including where nucleotide
seguances are first transiated (nto amino acid sequences before
comparison.

Preferably, the program BESTFIT is used to determina the % identity of &
query polynuclectide or a polypeptide seguence with respéct to a
refarence pelynuclectide or a polypeptide sequence, the query and the
reference sequence belng eptimally aligned and the parameters of the
program set at the default value, as hereinbefore described.

ldentity Index" is 2 measure of sequence ralatedness which may be used
to compare a candidate sequence (palynucieotide or polypeptide) and a
reference sequence. Thus, for ingtance, a candidate polynucleotide
sequence having, for example, an identity Index of 0.55 comparad to a
reference polynuclectide sequence is Identical to the reference sequence
except that the candidate polynucleotide sequence may include on
average up to five differences per each 100 nuclectides of the reference
sequence. Such differences are seiected from the group consisting of at
least one nuclecfide deletion, substitution, including transition and

JP 2004-503242 A 2004.2.5
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transversion, or ingertien. These differences may ocour at the 5' or 3
terminal positions of the reference polynucleotide sequence or anywhere
betwaen these tarminal positions, interspersed eithar individually among
the nucleotides in the reference sequence or in ana or mere contiguous
groups within the reference sequence. In other words, to obtain a
polynucleotide sequence having an ldentity index of 0.85 compared to a
reference polynucleatide sequence, an average of up {o § in every 100 of
the nucleofides of the in the reference sequence may be deleted,
subsiituted or insered, or any combinatiocn thereof, as hereinbefore
described. The same applies mutatis mutandis for other values of the
Identity Index, for instance 0.86, .87, 0,68 and 0.89.

Simflarly, for a ﬁotyneptide. a candidate polypeptide sequence having, for
example, an Identily {ndex of 0.85 compared to a reference palypeptide
seguence (s identical to the reference sequence except that the
polypeptide sequence may include an average of up 1o five differences
per each 100 amino acids of the reference sequence. Such differences
are selected from the group cansisting of at least one aming acid
deletion, substitution, including conservative and non-conservative
substitution, or insertion. These differences may occur at the amino- or
carboxy-terminal positions of the reference polypeptide sequence or
anywhere bebween these terminal positions, interspersed efiher
individually amang the amino acids in the reference saquence or in cne
or moie contiguous groups within the reference sequence. In other
words, to obtain a polypeptide sequence having an ldentity Index of 0.95
compared to a reference polypeptide sequence, an average of up to 5 in
every 100 of the amina acids in the reference sequence may be deleted,
subslituted or inserted, or any combinatien thersof, as hersinbefore
described. The same applies mutatis mutandis for other values of the
Identity Index, for Instance 0.86, 0.97, 0.96 and 0.99.

The relaticnship between the nurmber of nucleotide or amino acid
differences and the Identity Index may be expressed in the following
equation:

Ng £ Xg-{xgel),
in which:

Ny is the number of nucleotide or amino acid differences,

JP 2004-503242 A 2004.2.5
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%g is the fotal number of nuclecfides or amino acids in SEQ ID NO:1 or
SEQ 1B NO:2, respedtively,

[ig the ldentity Index ,

= is the symbol for the multiplication operator, and

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

"Hemolog” is a generic term used in the art to indicate a polynuclectide or
polypeptide sequence possessing a high degree of sequence relatedness
to a reference sequence.  Such relatedness may be guantified by
determining the degree of identity andior similarity between the two
sequences as hereinbefore defined. Falling within this generic term are
the terms “artholog”, and "paralog”. “Ortholog” refers ta a polynucleotide
or polypeptide that is the functional equivalent of the polynuclectide or
nelypeptide in another species. “Paralag” refers fo a polynuclestideor
polypeptide that within the same species which is functionally similar.
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“Fuslon protein” refers to a protein encoded by two, unrelated, fused
genes of fragments thersof Examples have baen disclosed in US
5541087, 5726044. In ihe case of Fe-scramblase 2, employing an
immunecglobulin Fe region as a part of a fusion protein is advantageous
for performing the functional expression of Fo-scramblase 2 or fragments
of scramblase 2, to improve pharmacokinetic properties of such a fusion
protein when used for therapy and to generate a dimeric scrambiase 2,
The Fo-scramblase 2 DNA construct comprises in §' to 3' direction, a
secretion cassetts, Le. a signal sequence that triggers export from a
mammalian cell, DNA encoding an immunoglobulin Fo region fragment,
as a fusion parner, and a DNA encoding scrambiase 2 or fragments
thereof. in some uses it would ba desirasle to be able fo alter the intrinsic
functional properties (compiement binding, Fo-Receptor binding) by
mutating the functional Fc sidss while lsaving the rest of the fusion
profein untouched or delete the Fe part completaly after expression.

All publications and refarences, including but not limited to patents and
patent applications, cited in this specification are herein incorporated by
referance in their entirety as if each individual publication or reference
were specifically and individually indicated 1o be incorporaled by
reference herein as being fully set forth. Any patent application to whicft
this application claims priority is also incorperated by refarence hereln in
its entirety in the manner describsd shove for publications and
references.
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Claims
1. A polypeptide selected from the group consisting of,

(a} a polypeptide encoded by a polynucleotide comprising the sequence of SEQ
1D NQ:T;

{b} a polypeptide comprising a polypeptids sequence having at least 95% dentity
to the polypeptide sequence of SEQ 1D NO:2,

t) & polypeptide having at least 95% identity to tha polypeptide sequence of
SEQ ID NO:2;

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

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

2. The palypepiide of claim 1 comprising the polypeptide sequence of BEQ) 1D
NO:2,

3. The polypeptide of claim 1 which is the polypeptide sequence of SEQ 1D
NC:Z

4. A polynuciectide selectad from the group consisting of:

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

(b} a polynucleotide having at least 95% identity to the polynuclectide of SEQ D
NO:,

() a palynuclestide comprising z polynucleatide sequence encoding a polypeptide
sequence having at least 95% identity to the polypeptide sequenca of SEQ (D
N2,

JP
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(d) a polynucleotide having a polynuclectide sequence encoding a polypeptide
sequence having at least 85% identity %o the pelypeptide sequence of SEQ ID
N2,

fe) a polynuclectide with a nuclestide sequence of at least 100 nucleatides
obtained by screening a library under stringent hybridization conditions with a
labeled probe baving the sequence of SEQ ID NO: 1 or a fragment thereof having
at least 15 nuclectides,

(f) a polynucleotide which is the RNA equivalent of a polynucleotide of (a) to (e);

{o) a polynucleotide sequence complementary to said polynucieotide of any one of
{2) to {f), and

() polynuctectides that are variants or fragments of the polynucleotides of any
one of (a) to {g) or that are complementary to above menticned polynucleotides,
aver the entire fength thereof.

5. A polynucleotide of claim 4 selected from the group consisting of:
(a) a polynuclestide comprising the polynuclectide of SEQ 1D NG,
(b) the polynucleotide of SEQ 1D NO: 1,

(c) a polynucleotide comprising & polynucleatide sequence encoding the
polypeptide of SEQ 1D NC:2; and

fd) a polynuclectids sncoding the polypeptide of SEQ D NO:2.

5. An expression system comprising a polynuclectide capable of producing a
polypeptide of any one of claim 1-3 when said expression vector Is prasent in a
compatible host cell.

7. A recombinant host cell comprising the expression vector of claim & or a
membrane thereof expressing the polypeptide of any one of claim 1-3.
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8. A process for producing a polypeptide of any ong of claim 1-3 comprising the
step of culturing a host cell as defined in claim 7 under conditions sufficient for
the production of said polypeptide and recoverfng the polypeptide from the culture
medium.

8. A fusion protein consisting of the Immunoglabulin Fo-region and 2 palypeptide
any one one of claims 1-3.

10, An antibody immunaspecific for the polypeplide of any one of claims 1 1o 3.

11. A methad for screening to identify compounds that stimulate or inhigit the
function or level of the polypeplide of any sne of claim 1-3 comprising a method
selacted from the group consisting of.

(a) measuring or, detecting, guaniiatively or gualitatively, the binding of a
candidate compound {o the palypeptide (or lo the cells or membranes exprassing
the polypeptide) or a fusion protein thereof by means of a label direclly or
indirectly associated with the candidate compound;

(b) measuring the competition of binding of a candidste compound ta the
palypeptide (or to the cells or membranes expressing the polypeptide) or a fusion
pratein thereof in the presence of a labeled competitior;

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

{d) mixing & candidale compound with a solution containing a polypeptide of any
one of claims 1-3, to form a mixture, measwring activity of the palypeptide in the
mixture, and comparing the activity of the mixture 10 a control mixture which
contains no candidate compeound; or

(&) detedting the effect of a candidate compound on the production of mRNA
encoding said polypsptide or said palypeptide in cells, using for nstance, an
ELISA assay, and

JP 2004-503242 A 2004.2.5
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{f) producing said compound according to biotechnological or chemical standard
techniques.
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