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Human sprouty-4 polypeptide

Field of the Invention

This invention relates to newly identified polypeptides and polynucleotides
encoding such polypeptides sometimes hereinafter referred to-as ,novel
human sprouty-4 orthologue", to their use in diagnosis and in identifying
compounds that may be agonists, antagonists that are potentially useful in
therapy, and to production of such polypeptides and polynucleotides.

Background of the Invention

The drug discovery process is currently undergoing a fundamental revolution
as it embraces "functional genomics”, that is, high throughput genome- or
gene-based biology. This approach as a means to identify genes and gene
products as therapeutic targets is rapidly superseding earlier approaches based
on “positional cloning”. A phenotype, that is a biological function or genetic
disease, would be identified and this would then be tracked back to the
responsible gene, based on its genetic map position.

Functional genomics relies heavily on high-throughput DNA sequencing
technologies and the various tools of bicinformatics to identify gene
sequences of potential interest from the many molecular biology databases
now available. There is a continuing need to identify and characterise further
genes and their related palypeptides/proteins, as targets for drug discovery.
In this invention we have identified a human sprouty protein. Sproutys are a
family of intracellular regulators that act as inhibitors of various receptor
tyrosine kinases, including the EGF-receptor. Sprouty acts as

a regulator or branching tissue morphogenesis. In mammalian systems
foursprouty proteins have been identified. Murine Spry-4 (GB: AB019280)
has recently been cloned and described (de Maximy et al. Mech. Cloning and
expression pattern of a mouse homologue of Drosophila sprouty in the
mouse embryo Dev. 81 (1-2), 213-216 (1999)). Sprouty-4 (Spry4), when
expressed via adenovirus infection in mouse embryos, inhibits sprouting
angiogenesis, and disturbs embryogenesis. In vitro, Spry4 prevents bFGF
and VEGF induced endothelial proliferation and activation of the MAPK
pathway (Lee et al. Inhibition of Angiogenesis by a Mouse Sprouty Protein, J.
Bio. Chem., 2000, Oct 26.
CONFIRMATION COPY
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Summary of the Invention

The present invention relates to human sprouty-4 orthologue , in particular
human sprouty-4 orthologue polypeptides and human sprouty-4 orthologue*
polynucleotides, recombinant materials and methods for their production. Such
polypeptides and polynucleotides are of interest in relation to methods of
treatment of certain diseases, including, but not limited to, cancer, psoriasis,
rheumatoid arthritis, chronic ulceration, stroke, cardiac insufficiency
hereinafter referred to as "diseases of the invention". In a further aspect, the
invention relates to methods for identifying agonists and antagonists (e.g.,
inhibitors) using the materials provided by the invention, and treating
conditions associated with human sprouty-4 orthologue imbalance with the
identified compounds. In a still further aspect, the invention relates to
diagnostic assays for detecting diseases associated with inappropriate human
sprouty-4 orthologue activity or levels.

Description of the Invention

In a first aspect, the present invention relates to human sprouty-4 orthologue
polypeptides. Such polypeptides include:

(a) a polypeptide encoded by a polynucleotide comprising the sequence of
SEQ ID NO: 1 and/or SEQ ID NO: 3 and/or SEQ ID NO: 5 andlor SEQ ID
NO: 7;

(b) a polypeptide comprising a polypeptide sequence having at least 85%,
96%, 97 %, 98%, or 99% identity to the polypeptide sequence of SEQ 1D NO:
2 and/or SEQ ID NO: 4 and/or SEQ ID NO: 6 and/or SEQ ID NO: 8;

(c) a polypeptide comprising the polypeptide sequence of SEQ 1D NO: 2
and/or SEQ ID NO: 4 and/or SEQ ID NO: 6 and/or SEQ 1D NO: §;

(d) a polypeptide having at least 95%, 96%, 97%, 98%, or 99% identity to
the polypeptide sequence of SEQ [D NO: 2 and/or SEQ D NO: 4 and/or
SEQ 1D NO: 6 and/or SEQ ID NO: 8;

(e) the polypeptide sequence of SEQ ID NO: 2 and/or SEQ ID NO: 4
and/or SEQ ID NO: 6 and/or SEQ D NO: 8; and

(f) a polypeptide having or comprising a polypeptide sequence that has an
Identity Index of 0.95, 0.96, 0.97, 0.98, or 0.99 campared to the polypeptide

JP 2004-515234 A 2004.5.27
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sequence of SEQ ID NO: 2 and/or SEQ ID NO: 4 and/or SEQ ID NO: 6
and/or SEQ ID NO: 8;

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

Polypeptides of the present invention are believed to be members of the
sprouty family of polypeptides. They are therefore of interest because they act
as negative regulators of diverse membrane protein kinases that affect neo-
vascularisation .

The biological properties of the human sprouty-4 orthologue are hereinafter
referred to as “biological activity of human sprouty-4 orthologue " or "human
sprouty-4 orthologue activity". Preferably, a polypeptide of the present
invention exhibits at least one biological activity of human sprouty-4
orthologue .

Polypeptides of the present invention also includes variants of the
aforementioned polypeptides, including all allelic forms and splice variants.
Such polypeptides vary fram the reference polypeptide by insertions, deletions,
and substitutions that may be conservative or non-conservative, or any
combination thereof. Particularly preferred variants are those in which several,
for instance from 50 to 30, from 30 to 20, from 20 to 10, from 10 to 5, from 5 to
3, from 3 to 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 a
polypeptide comprising an amino acid sequence having at least 30, 50 or 100
contiguous amino acids from the amino acid sequence of SEQ 1D NO: 2
and/or SEQ ID NO: 4 andfor SEQ ID NO: 6 andfor SEQ ID NO: 8, ar a
polypeptide comprising an amino acid sequence having at least 30, 50 or 100
contiguous amino acids truncated or deleted from the amine acid sequence
of SEQ ID NO: 2 and/or SEQ ID NO: 4 and/or SEQ ID NO: 6 andfor SEQ
ID NO: 8. Preferred fragments are biologically active fragments that mediate
the biological activity of human sprouty-4 orthologue , including those with a
similar activity or an improved activity, or with a decreased undesirable activity.
Also preferred are those fragments that are antigenic or immunogenic in an
animal, especially in a human.

Fragments of the polypeptides of the invention may be employed for
producing the corresponding full-length polypeptide by peptide synthesis;
therefore, these variants may be employed as intermediates for producing
the full-length polypeptides of the invention. The polypeptides of the present

JP 2004-515234 A 2004.5.27
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invention may be in the form of the *mature” protein or may be a part of a
larger protein such as a precursor or a fusion protein. It is often
advantageous to include an additional amino acid sequence that contains
secretory or leader sequences, pro-sequences, sequences that aid in
purification, for instance multiple histidine residues, or an additional
sequence for stability during recombinant production.

Polypeptides of the present invention can be prepared in any suitable manner,
for instance by isolation farm naturally occurring sources, from genetically
engineered host cells comprising expression systems (vide infra) or by
chemical synthesis, using for instance automated peptide synthesizers, or a
combination of such methods. Means for preparing such polypeptides are well
understood in the art.

In a further aspect, the present invention relates to human sprouty-4
orthologue polynucleotides. Such polynucleotides include:

(a) a polynucleotide comprising a polynucleotide sequence having at least
95%, 96%, 97%, 98%, or 99% identity to the polynuclectide sequence of
SEQ ID NQ: 1 and/or SEQ ID NO: 8 and/or SEQ ID NO: & and/or SEQ ID
NO: 7;

(b) a polynucleotide comprising the polynucleotide of SEQ ID NO: 1 andfor
SEQ ID NO: 3 and/or SEQ D NO: 5 and/or SEQIDNO: 7;

(c) a polynucleotide having at least 95%, 96%, 97%, 98%, or 39% identity to
the polynucleotide of SEQ ID NO: 1 and/or SEQ ID NO: 3 and/or SEQ ID
NO: 6 and/or SEQ ID NO: 7;

(d) the polynucleotide of SEQ ID NO: 1 and/or SEQ ID NO: 3 and/or SEQ ID
NO: 5 and/or SEQIDNO:7; ’

(e) a polynucleotide comprising a polynuclectide sequence encoding a
polypeptide sequence having at least 95%, 96%, 97%, 98%, or 98% identity to
the polypeptide sequence of SEQ ID NO: 2 andfor SEQ ID NO: 4 and/or
SEQ ID NO: 6 and/or SEQ ID NO: §;

(f) a polynuclectide comprising a polynuclectide sequence encoding the
polypeptide of SEQ ID NO: 2 and/or SEQ ID NO: 4 and/or SEQ ID NO: 8
and/or SEQ ID NO: §;

(g) a polynucleotide having a polynucleotide sequence encoding a polypeptide
sequence having at least 95%, 96%, 97%, 98%, or 99% identity to the

JP 2004-515234 A 2004.5.27
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polypeptide sequence of SEQ ID NO: 2 and/or SEQ ID NO: 4 and/or SEQ ID
NO: 6 and/or SEQ ID NO: 8;

(h) a polynuclectide encoding the polypeptide of SEQ ID NO: 2 and/or SEQ
IDNO: 4 andfor SEQ ID NO: 6 and/or SEQ ID NO: §;

(i) a polynucleotide having or comprising a polynucleotide sequence that has
an Identity Index of 0.95, 0.96, 0.97, 0.98, or 0.99 compared to the
polynucleotide sequence of SEQ ID NO: 1 and/or SEQ ID NO: 3 and/or
SEQ ID NO: 5 and/or SEQ ID NQ: 7,

() a polynucleotide having or comprising a polynucleotide seguence
encoding a polypeptide sequence that has an Identity Index of 0.95, 0.98,
0.97, 0.98, or 0.99 compared to the polypeptide sequence of SEQ ID NO: 2
and/or SEQ ID NO: 4 and/or SEQ ID NO: 6 and/or SEQ ID NO: 8; and

polynucleotides that are fragments and variants of the above mentioned
polynucleotides or that are complementary to above mentioned
polynucleotides, over the entire length thereof.

Preferred fragments of polynucleotides of the present invention include a
polynucleotide comprising an nuclectide sequence having at least 15, 30, 50
or 100 contiguous nucleotides from the sequence of SEQ ID NO: 1, or a
polynucleotide comprising an sequence having at least 30, 50 or 100
contiguous nucleotides truncated or deleted from the sequence of SEQ ID
NO: 1.

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

Polynucleotides of the present invention also include polynucleotides encoding
polypeptide variants that comprise the amino acid sequence of SEQ ID NO: 2
and/or SEQ ID NO: 4 andlor SEQ [D NO: 6 and/or SEQ ID NO: 8 and in
which several, for instance from 50 to 30, from 30 to 20, from 20 to 10, from 10
to 5, from 5 to 3, from 3 to 2, from 2 to 1 or 1 amino acid residues are
substituted, deleted or added, in any combination.

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

JP 2004-515234 A 2004.5.27
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(a) comprises an RNA transcript of the DNA sequence encoding the
pelypeptide of SEQ ID NO: 2 and/or SEQ ID NO: 4 and/or SEQ ID NO: 6
and/or SEQ ID NO: 8;

(b) is the RNA transcript of the DNA sequence encoding the polypeptide of
SEQ ID NO: 2 and/or SEQ ID NO: 4 and/or SEQ ID NO:6 and/or SEQ D
NO: 8;

(c) comprises an RNA transcript of the DNA sequence of SEQ ID NO: 1
and/or SEQ 1D NO: 3 and/qr SEQ ID NO: 5 and/or SEQID NO: 7; or

(d) is the RNA transcript of the DNA sequence of SEQ ID NO: 1 and/or
SEQ ID NO: 3 and/or SEQ ID NO: 5 andlor SEQ ID NO: 7; and RNA
polynucleotides that are complementary thereto.

The polynuclectide sequence of SEQ ID NO: 1 and/or SEQ D NO: 3 and/or
SEQ ID NO: 5 and/or- SEQ ID NO: 7 shows homology with human sprouty-
1,2,3,() and murine sprouty 14 . The polynucleatide sequence of SEQ ID NO:
1 and/or SEQ D NO: 3 and/or SEQ ID NO: 5 and/or SEQ ID NO: 7 is a
cDNA sequence that encodes the paolypeptide of SEQ 1D NO: 2 and/or SEQ
ID NO: 4 andlor SEQ ID NO: 6 andfor SEQ ID NO: 8. The polynucleotide
sequence encoding the polypeptide of SEQ ID NO: 2 and/or SEQ ID NO: 4
and/or SEQ [D NO: 6 and/or SEQ ID NO: 8 may be identical to the
polypeptide encoding sequence of SEQ [D NO: 1 and/or SEQ ID NO: 3
and/or SEQ ID NO: 5 and/or SEQ ID NO: 7 or it may be a sequence other
than SEQ ID NO: 1 and/or SEQ ID NO: 3 and/or SEQ ID NO: § and/or
SEQ ID NO: 7, which, as a resuit of the redundancy (degeneracy) of the
genetic code, also encodes the polypeptide of SEQ ID NO: 2 and/or SEQ 1D
NO: 4 and/or SEQ 1D NO: 6 and/or SEQ ID NO: 8. The polypeptide of the
SEQ ID NO: 2 and/or SEQ ID NO: 4 and/or SEQ D NO: 6 and/or SEQ ID
NO: 8 is related to other proteins of the sprouty family, having hamology and/or
structural similarity with human sprouty 1,2 3 (Hacohen,N.et al. Cell 92, 253~
263 (1998), Ciccodicola A. et al. Hum. Mol. Genet. 9:395-401(2000)) and
murine sprouty 1, and 4 (Minowada,G. et al. Development 126, 4465-4475
(1999): Tefft,J.D. et al. Curr. Biol. 9, 219-222 (1999): d.

Preferred polypeptides and polynuclectides of the present invention are
expected to have, inter afia, similar biclogical functions/properties to their
homalogous polypeptides and polynucleotides. ~ Furthermore, preferred
polypeptides and polynucleotides of the present invention have at least one
human sprouty-4 orthalogue activity.
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Polynucleotides of the present invention may be obtained using standard
cloning and screening techniques from a cDNA library derived from mRNA in
cells of human, (see for instance, Sambrook et al., Moalecular Cloning: A
Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, N.Y. (1989)). Polynuclectides of the invention can also be obtained
from natural sources such as genomic DNA libraries or can be synthesized
using well known and commercially available techniques.

When polynucleotides of the present invention are used for the recombinant
production of polypeptides of the present invention, the polynuclectide may
include the coding sequence for the mature polypeptide, by itself, or the coding
sequence for the mature polypeptide in reading frame with- other coding
sequences, such as those encading a leader or secretory sequence, a pre-, or
pro- or prepro- protein sequence, or other fusion peptide portions. For
example, a marker sequence that facilitates purification of the fused
polypeptide can be encoded. In certain preferred embodiments of this aspect
of the invention, the marker sequence is a hexa-histidine peptide, as provided
in the pQE vector (Qiagen, Inc.) and described in Gentz et al., Proc Natl Acad
Sci USA (1989) 86:821-824, or is an HA tag. The polynuclectide may also
contain non-cading 5" and 3’ sequences, such as transcribed, non-translated
sequences, splicing and polyadenylation signals, ribosome binding sites and
sequences that stabilize mRNA.

Paolynucleotides that are identical, or have sufficient identity to a polynucleotide
sequence of SEQ ID NO: 1 and/or SEQ ID NO: 3 and/or SEQ ID NO: 5
and/or SEQ ID NO: 7, may be used as hybridization praobes for cDNA and
genomic DNA or as primers for a nucleic acid amplification reaction (for
instance, PCR). Such probes and primers may be used to isolate full-length
c¢DNAs and genomic clones enceding polypeptides of the present invention and
to isolate cDNA and genomic clones of other genes (including genes encoding
paralogs from human sources and orthologs and paralogs from species other
than human) that have a high sequence similarity to SEQ ID NO: 1 and/or
SEQ ID NO: 3 andfor SEQ ID NO: 5 and/or SEQ ID NO: 7, typically at least
95% identity. Preferred probes and primers will generally comprise at least 15
nucleotides, preferably, at least 30 nucleotides and may have at least 50, if not
at least 100 nucleotides. Particularly preferred probes will have between 30
and 50 nucleotides. Particularly preferred primers will have between 20 and 25
nucleotides.

A polynucleotide encoding a polypeptide of the present invention, including
homologs from species other than human, may be obtained by a process
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comprising the steps of screeniﬁg a library under stringent hybridization
conditions with a labeled probe having the sequence of SEQ ID NO: 1 or a
fragment thereof, preferably of at least 15 nucleotides; and isclating full-length
c¢DNA and genomic clones containing said polynucleotide sequence. Such
hybridization techniques are well known to the skilled artisan. Preferred
stringent hybridization conditions include overnight incubation at 42°C in a
solution comprising: 50% formamide, 5xSSC (150mM NaCl, 15mM trisodium
citrate), 50 mM sodium phosphate (pH 7.6), 5x Denhardt's solution, 10 %
dextran sulfate, and 20 microgram/ml denatured, sheared salmon sperm DNA;
followed by washing the filters in 0.1x SSC at about 659C. Thus the present
invention also includes isclated polynucleotides, preferably with a nucleotide
sequence of at least 100, obtained by screening a library under stringent
hybridization conditions with a labeled probe having the seguence of SEQ ID
NO: 1 and/or SEQ ID NO: 3 andfor SEQ ID NO: 5 andfor SEQ ID NO: 7 or
a fragment thereof, preferably of at least 15 nuclectides.

The skilled artisan will appreciate that, in many cases, an isolated cDNA
sequence will be incomplete, in that the region coding for the polypeptide
does not extend all the way through to the 5' terminus. This is a
consequence of reverse transcriptase, an enzyme with inherently low
"processivity” (a measure of the ability of the enzyme to remain attached to
the template during the polymerisation reaction), failing to complete a DNA
copy of the mRNA template during first strand cDNA synthesis.

There are several methods available and well known to those skilled in the
art to obtain full-length cDNAs, or extend short cDNAs, for example those
based on the method of Rapid Amplification of cBNA ends (RACE) (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 (Clontech Laboratories Inc.) for example, have significantly
simplified the search for longer cDNAs. [n the Marathon (trade mark)
technology, cONAs have been prepared from mRNA extracted from a chosen
tissue and an ‘adaptor’ sequence ligated onto each end. Nucleic acid
amplification (PCR) is then carried out to amplify the “missing" &' end of the
cDNA using a combination of gene specific and adaptor specific
oligonucleotide primers. The PCR reaction is then repeated using ‘nested'
primers, that is, primers designed to anneal within the amplified product
(typically an adapter specific primer that anneals further 3' in the adaptor
sequence and a gene specific primer that anneals further 5' in the known
gene sequence). The products of this reaction can then be analyzed by DNA
sequencing and a full-length cDNA constructed either by joining the product
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directly to the existing cDNA to give a complete sequence, or carrying out a
separate full-length PCR using the new sequence information for the design
of the &' primer.

Recombinant polypeptides of the present invention may be prepared by
pracesses well known in the art from genetically engineered host cells
comprising expression systems. Accordingly, in a further aspect, the present
invention relates to expression systems comprising a polynucleotide or
polynuclectides of the present invention, to host cells which are genetically
engineered with such expression systems and to the production of polypeptides
of the invention by recombinant fechniques. Cell-free translation systems can
also be employed to produce such proteins using RNAs derived from the DNA
constructs of the present invention.

For recombinant production, host cells can be genetically engineered to
incorperate expression systems or portions thereof for polynucleotides of the
present invention. Polynucleotides may be introduced into host cells by
methods described in many standard laboratory manuals, such as Davis et al.,
Basic Methods in Molecular Biology (1986) and Sambrook et al.(ibid).
Preferred methods of introducing polynucleotides into host cells include, for
instance, calcium phosphate transfection, DEAE-dextran mediated transfection,
transvection, micro-injection, cationic lipid~mediated transfection,
electroporation, transduction, scrape loading, ballistic introduction or infection.

Representative examples of appropriate hosts include bacterial cells, such as
Streptacocci, Staphylococci, E. coli, Streptomyces and Bacillus subtilis cells;
fungal cells, such as yeast cells and Aspergillus cells; insect cells such as
Drosophita 82 and Spodoptera Sf9 cells; animal cells such as CHQO, COS,
Hela, C127, 373, BHK, HEK 293 and Bowes melanoma cells; and plant cells.

A great variety of expression systems can be used, for instance, chromosomal,
episomal and virus-derived systems, e.g., vectors derived from baclerial
plasmids, from bacteriophage, from transposons, from yeast episomes, from
insertion elements, from yeast chromosoma! elements, from viruses such as
baculoviruses, papova viruses, such as SV40, vaccinia viruses, adenoviruses,
fowl pox viruses, pseudorabies viruses and retroviruses, and vectors derived
from combinations thereof, such as those derived from plasmid and
bacteriophage genetic elements, such as cosmids and phagemids. The
expression systems may contain control regions that regulate as well as
engender expression. Generally, any system or vector that is able to maintain,
propagate or express a polynucleotide to produce a polypeptide in.a host may
be used. The appropriate polynucleotide sequence may be inserted into an
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expression system by any of a variety of well-known and routine techniques,
such as, for example, those set forth in Sambrook et al., (ibid). Appropriate
secretion signals may be incorporated into the desired polypeptide to allow
secretion of the translated protein into the lumen of the endoplasmic reticulum,
the periplasmic space or the extraceliular environment. These signals may be
endogenous to the polypeptide or they may be heterologous signals.

If a palypeptide of the present invention is to be expressed for use in screening
assays, it is generally preferred that the polypeptide be produced at the
surface of the cell. In this event, the cells may be harvested prior to use in
the screening assay. I the polypeptide is secreted into the medium, the
medium can be recovered in order to recover and purify the polypeptide. If
produced intracellularly, the cells must first be lysed before the polypeptide is
recovered.

Polypeptides of the present invention can be recovered and purified from
recombinant cell cultures by well-known methods including ammonium sulfate
or ethanol precipitation, acid extraction, anion or cation exchange
chromatography, phosphoceliulose chromatography, hydrophobic interaction
chromatography, affinity chromatography, hydroxylapatite chromatography and
lectin  chromatography. Most preferably, high performance liquid
chromatography is employed for purification. Well known techniques for
refolding proteins may be employed to regenerate active conformation when
the polypeptide is denatured during intracellular synthesis, isolation and/or
purification.

Polynucleotides of the present invention may be used as diagnostic reagents,
through detecting mutations in the associated gene. Detection of a mutated
form of the gene characterized by the polynucleotide of SEQ 1D NO: 1 and/or
SEQ ID NO: 3 and/or SEQ ID NO: § and/or SEQ ID NO: 7 in the cDNA or
genomic sequence and which is associated with a dysfunction will provide a
diagnostic tool that can add to, or define, a diagnosis of a disease, or
susceptibility to a disease, which results from under-expression, over-
expression or altered spatial or temporal expression of the gene. Individuals
carrying mutations in the gene may be detected at the DNA level by a variety of
techniques well known in the art.

Nucleic acids for diagnosis may be obtained from a subject's cells, such as
from blood, urine, saliva, tissue biopsy or autopsy material. The genomic DNA
may be used directly for detection or it may be amplified enzymatically by using
PCR, preferably RT-PCR, or other amplification technigues prior to analysis.
RNA or cDNA may also be used in similar fashion. Deletions and insertions
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can be detected by a change in size of the amplified product in comparison to
the normal genotype. Point mutations can be identified by hybridizing amplified
DNA fo labeled human sprouty-4 orthologue nucleotide sequences. Perfectly
matched sequences can be distinguished from mismatched duplexes by
RNase digestion or by differences in melting temperatures. DNA sequence
difference may also be detected by alterations in the slectrophoretic mobility of
DNA fragments in gels, with or without denaturing 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 S1 protection or the chemical cleavage
method (see Cotton ef af., Proc Natl Acad Sci USA (1985) 85: 4397-4401).

An array of oligonuclectides probes comprising human sprouty-4 orthologue
polynucleotide sequence or fragments thereof can be constructed to conduct
efficient screening of e.g., genetic mutations. Such arrays are preferably high
density arrays or grids. Array technology methods are well known and have
general applicability and can be used to address a variety of questions in
molecular genetics including gene expression, genetic linkage, and genetic
variability, see, for example, M. Chee et al., Science, 274, 610-613 (1996) and
other references cited therein.

Detection of abnormally decreased or increased levels of polypeptide or mRNA
expression may also be used for diagnosing or determining susceptibility of a
subject to a disease of the invention. Decreased or increased expression can
be measured at the RNA level using any of the methods well known in the art
for the guantitation of polynucleotides, such as, for example, nucleic acid
amplification, for instance PCR, RT-PCR, RNase protection, Northern blotting
and other hybridization methods. Assay techniques that can be used fo
determine levels of a protein, such as a polypeptide of the present invention, in
a sample derived from a host are well-known to those of skill in the art. Such
assay methods include radio-immunoassays, competitive-binding assays,
Western Blot analysis and ELISA assays.

Thus in another aspect, the present invention relates to a diagnostic kit
comprising:

(a) a polynucleotide of the present invention, preferably the nucleotide
sequence of SEQ ID NO: 1, or a fragment or an RNA transcript thereof;

(b) a nucleotide sequence complementary to that of (a);
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(c) a polypeptide of the present invention, preferably the polypeptide of SEQ
ID NO: 2 and/or SEQ ID NO: 4 and/or SEQ ID NO: 6 and/or SEQ ID NO:
8 or a fragment thereof; or

(d) an antibody to a polypeptide of the present invention, preferably to the
polypeptide of SEQ ID NO: 2 and/or SEQ ID NO: 4 andfor SEQ ID NO: 6
and/or SEQ ID NO: 8.

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a
substantial component. Such a kit will be of use in diagnosing a disease or
susceptibility to a disease, particularly diseases of the invention, amongst
others.

The polynucleotide 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 a precise
chromosomal location, the physical position of the sequence on the
chromosome can be correlated with genetic map data. Such data are found in,
for example, V. McKusick, Mendelian Inheritance in Man (available on-line
through Johns Hopkins University Welch Medical Library). The relationship
between genes and diseases that have been mapped to the same
chromosomal region are then identified through linkage analysis (co-inheritance
of physically adjacent genes). Precise human chromosomal localisations for a
genomic sequence (gene fragment etc.) can be determined using Radiation
Hybrid (RH) Mapping (Walter, M. Spillett, B., Thomas, P., Weissenbach, J.,
and Goodfellow, P., (1994) A methad for constructing radiation hybrid maps
of whole genomes, Nature Genetics 7, 22-28). A number of RH panels are
available from Research Genetics (Huntsville, AL, USA) e.g. the
GeneBridge4 RH panel (Hum Mol Genet 1996 Mar;5(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 C, Auffray C,
Morissette J, Weissenbach J, Goodfellow PN). To determine the
chromosomal location of a gene using this panel, 83 PCRs are performed
using primers designed from the gene of interest on RH DNAs. Each of
these DNAs contains random human genomic fragments maintained in a
hamster background (human / hamster hybrid cell lines). These PCRs result
in 93 scores indicating the presence or absence of the PCR product of the
gene of interest. These scores are compared with scores created using PCR
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products from genomic sequences of known location. This comparison is
conducted at http://iwww.genome.wi.mitedu/. The gene of the present
invention maps to human chromosome 5.

The polynucleatide sequences of the present invention are also valuable tools
for tissue expression studies. Such studies allow the determination of
expression pattemns of polynucleotides of the present invention which may give
an indication as to the expression patterns of the encoded polypeptides in
tissues, by detecting the mRNAs that encode them. The techniques used are
well known in the art and include in situ hydridization techniques to clones
arrayed on a grid, such as cDNA microarray hybridization (Schena ef al,
Science, 270, 467-470, 1995 and Shalon et al, Genome Res, 6, 639-645, 1996)
nd nucleotide amplification techniques such as PCR. A preferred method uses
the TAQMAN (Trade mark) technology available from Perkin Elmer. Results
from these studies can provide an indication of the normal function of the
polypeptide in the organism. In addition, comparative studies of the normal
expression pattern of mRNAs with that of mRNAs encoded by an alternative
form of the same gene (for example, one having an alteration in polypeptide
coding potential or a regulatory mutation) can provide valuable insights into the
role of the polypeptides of the present invention, or that of inappropriate
expression thereof in disease. Such inappropriate expression may be of a
temporal, spatial or simply quantitative nature.

A further aspect of the present invention relates to antibodies. The
polypeptides of the invention or their fragments, or cells expressing them, can
be used &s immunogens to produce antibodies that are immunospecific for
polypeptides of the present invention. The term “immuﬁospeciﬂc” means that
the antibodies have substantially greater affinity for the polypeptides of the
invention than their affinity for other related polypeptides in the prior art.

Antibodies generated against polypeptides of the present invention may be
obtained by administering the polypeptides or epitope-bearing fragments, or
cells to an animal, preferably a non-human animal, using routine protocols. For
preparation of monoclonal antibodies, any technique which provides antibodies
produced by continuous cell line cultures can be used. Examples include the
hybridoma technique (Kohler, G. and Milstein, C., Nature (1975) 256:495-497),
the trioma technique, the human B-cell hybridoma technique (Kozbor et al.,
Immunology Today (1983) 4:72) and the EBV-hybridoma technique (Cole et al.,
Monoclonal Antibodies and Cancer Therapy, 77-96, Alan R. Liss, Inc., 1985).

Techniques for the production of single chain antibodies, such as those
described in U.S. Patent No. 4,946,778, can also be adapted to produce single

JP 2004-515234 A 2004.5.27



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

20

25

(39)

WO 02/46216 PCT/EP01/14081

14

chain antibodies to polypeptides of this invention. Alsc, transgenic mice, or
other organisms, including other mammals, may be used to express humanized
antibodies.

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

Polypeptides and polynucleotides of the present invention may also be used
as vaccines. Accordingly, in a further aspect, the present invention relates ta
a method for inducing an immunclogical response in a mammal that
comprises inoculating the mammal with a polypeptide of the present
invention, adequate to produce antibody and/or T cell immune response,
including, for example, cytokine-producing T cells or cytotoxic T cells, to
protect said animal from disease, whether that disease is already
established within the individual or not. An immunolagical response in a
mammal may alsoc be induced by a method comprises delivering a
polypeptide of the present invention via a vector directing expression of the
polynucleotide and coding for the polypeptide in vivo in order to induce such
an immunological response to produce antibody to protect said animal from
diseases of the invention. One way of administering the vector is by
accelerating it into the desired cells as a coating on particles or otherwise.
Such nucleic acid vector 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 (composition). The
formulation may further comprise a suitable carrier. Since a polypeptide may
be broken down in the stomach, it is preferably administered parenterally (for
instance, subcutaneous, intra-muscufar, intravenous, or intra-dermal
injection).  Formulations suitable for parenteral administration include
agueous and non-aqueous sterile injection solutions that may contain anti-
oxidants, buffers, bacteriostats and solutes that render the formulation
instonic with the blood of the recipient; and aqueous and non-aqueous sterile
suspensions that may include suspending agents or thickening agents. The
formutations 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 liquid carrier immediately
prior to use. The vaccine formulation may also include adjuvant systems for
enhancing the immunogenicity of the formufation, such as oil-in water
systems and other systems known in the art. The dosage will depend on the
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specific activity of the vaccine and can be readily determined by routine
experimentation.

Polypeptides of the present invention have one or more biclogical functions that
are of relevance in one ar more disease states, in particular the diseases of the
invention hereinbefore mentioned. [t is therefore useful to identify compounds
that stimulate or inhibit the function or level of the polypeptide. Accordingly, in a
further aspect, the present invention provides for a method of screening
compounds to identify those that stimulate or inhibit the function or level of the
polypeptide. Such methods identify agonists or antagonists that may be
employed for therapeutic and prophylactic purposes for such diseases of the
invention as hereinbefore mentioned. Compounds may be identified from a
variety of sources, for example, cells, cell-free preparations, chemical libraries,
callections of chemical compounds, and natural product mixtures. Such
agonists or antagonists so-identified may be natural or modified substrates,
ligands, receptors, enzymes, etc., as the case may be, of the polypeptide; a
structural or functional mimetic thereof (see Coligan et al., Current Protacols in
Immunclogy 1(2):Chapter 5 (1991)) or a small molecule. Such small
molecules preferably have a molecular weight below 2,000 daltons, more
preferably between 300 and 1,000 daltons, and most preferably between 400
and 700 daltons. It is preferred that these small molecules are organic
molecules.

The screening method may simply measure the binding of a candidate
compound to the polypeptide, or to cells or membranes bearing the
polypeptide, or a fusion protein thereof, by means of a label directly or
indirectly associated with the candidate compound. Alternatively, the
screening method may involve measuring or detecting (qualitatively or
quantitatively) the competitive binding of a candidate compound to the
polypeptide against a labeled competitor (e.g. agonist or antagonist).
Further, these screening methads may test whether the candidate compound
results in a signal generated by activation or inhibition of the polypeptide,
using detection systems appropriate to the cells bearing the polypeptide.
Inhibitors of activation are generally assayed in the presence of a known
agonist and the effect on activation by the agonist by the presence of the
candidate compound is observed. Further, the screening methods may
simply comprise the steps of mixing a candidate compound with a solution
containing a polypeptide of the present invention, to form a mixture,
measuring a human sprouty-4 orthologue activity in the mixture, and
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comparing the human sprouty-4 orthologue activity of the mixture to a control
mixture which contains no candidate compound.

Polypeptides of the present invention may be employed in conventional low
capacity screening methods and also in high-throughput screening (HTS)
formats. Such HTS formats include not only the well-established use of 96-
and, more recently, 384-well micotiter plates but also emerging methods
such as the nanowell method described by Schullek st al, Anal Biochem.,
248, 20-29, (1997).

Fusion proteins, such as those made from Fc portion and human sprouty-4
orthologue polypeptide, as hereinbefore described, can also be used for
high-throughput screening assays to identify antagonists for the polypeptide
of the present invention (see D. Bennett et a/., J Mol Recognition, 8:52-58
(1995); and K. Johanson et al., J Biol Chem, 270(16):9459-9471 (1995)).

Screening techniques

The polynucleotides, polypeptides and antibodies to the polypeptide of the
present invention may also be used to configure screening methods 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 monoclonal
and polyclonal antibodies by standard methods known in the art. This can be
used to discover agents that may inhibit or enhance the production of

' polypeptide (also called antagonist or agonist, respectively) from suitably

manipulated cells or tissues.

A polypeptide of the present invention may be used to identify membrane
bound or soluble receptors, if any, through standard receptor binding
techniques known in the art. These include, but are not limited to, ligand
binding and crosslinking assays in which the polypeptide is labeled with a
radioactive isotope (for instance, 125I), chemically modified (for instance,
biotinylated), or fused to a peptide sequence suitable for detection or
purification, and incubated with a source of the putative receptor (cells, cell
membranes, cell supernatants, tissue extracts, bodily fluids). Other methods
include biophysical techniques such as surface plasmon resonance and
spectroscopy. These screening methods may also be used to identify
agonists and antagonists of the polypeptide that compete with the binding of
the polypeptide to its receptors, if any. Standard methods for conducting
such assays are well understood in the art.
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Examples of antagonists of pol{/éeptides of the present invention include
antibodies or, in some cases, oligonuclectides or proteins that are closely
refated to the ligands, substrates, receptors, enzymes, efc., as the case may
be, of the polypeptide, e.g., a fragment of the ligands, substrates, receptars,
enzymes, etc.; or a small molecule that bind to the polypeptide of the present
invention but do not elicit a response, so that the activity of the polypeptide is
prevented.

Screening methods may also involve the use of transgenic technology and
human sprouty-4” orthologue gene. The art of constructing transgenic
animals is well established. For example, the human sprouty-4 orthologue
gene may- be introduced through microinjection into the male pronucleus of
fertilized ococytes, retroviral transfer into pre- or post-implantation embryos, or
injection of genetically modified, such as by electroporation, embryonic stem
cells into host blastocysts. Particularly useful 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 transgenic animals
are useful in the drug discovery process, for target validation, where the
compound is specific for the human target. Other useful transgenic animals
are so-called "knock-out” animals in which the expression of the animal
ortholog of a polypeptide of the present invention and encoded by an
endogenous DNA sequence in a cell is partially or completely annulled. The
gene knock-out may be targeted to specific cells or tissues, may ocour only in
certain cells or tissues as a consequence of the limitations of the technology,
or may occur in all, or substantially all, cells in the animal. Transgenic animal
technology alsc offers a whole animal expression-cloning system in which
introduced genes are expressed to give large amounts of polypeptides of the
present invention

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

(a) apolypeptide of the present invention;

(b) arecombinant cell expressing a polypeptide of the present invention;
(c) acell membrane expressing a polypeptide of the present inveation; or
(d) an antibody to a polypeptide of the present invention;

which polypeptide is preferably that of SEQ ID NO: 2 and/or SEQ ID NO: 4
and/or SEQ 1D NO: 6 andfor SEQ ID NO: 8.
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It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a
substantial component.

Glossary

The following definitions are provided tfo facilitate understanding of certain
terms used frequently hereinbefore.

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

Fab ar other immunoglobulin expression library.

"lsolated” means altered "by the hand of man" from its natural state, i.e., if it
occurs in nature, it has been changed or removed from its original
environment, or both. For example, a palynuclectide or a polypeptide
naturally present in a 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, a
polynucleotide or polypeptide that is introduced into an organism by
transformation, genetic manipulation or by any other recombinant method is
"isolated” even if it is stili present in said organism, which organism may be
fiving or non-living.

"Polynuclectide” generally refers to any polyribonuclectide (RNA) or
polydeoxribonucleotide (DNA), which may be unmodified or modified RNA or
DNA. ‘“Polynuclecotides” include, without limitation, single- and double-
stranded DNA, DNA that is a mixture of single- and double-stranded regions,
single- and double-stranded RNA, and RNA that is mixture of single- and
double-stranded regions, hybrid molecules comprising DNA and RNA that
may be single-stranded or, more typically, double-stranded or a mixture of
single- and double-stranded regions. In addition, “polynuclectide” refers to
triple-stranded regions comprising RNA or DNA or both RNA and DNA. The
term “polynucleotide” also includes DNAs or RNAs containing one or more
modified bases and DNAs or RNAs with backbones modified for stability or
for other reasons. *Modified” bases include, for example, tritylated bases and
unusual bases such as inosine. A variety of modifications may be made to
DNA and RNA,; thus, "polynucleoctide” embraces chemically, enzymatically or
metabolically modified forms of polynucleatides as typically found in nature,
as well as the chemical forms of DNA and RNA characteristic of viruses and
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cells. “Polynuclectide” also embraces relatively short palynucieotides, often
referred to as oligonucleotides.

“Polypeptide” refers to any polypeptide comprising two or more amine acids
joined to each other by peptide bonds or modified peptide bonds, i.e., peptide
isosteres. “Polypeptide” refers to both short chains, commonly referred to as
peptides, oligopeptides or oligomers, and to longer chains, generally referred
to as proteins. Polypeptides may contain amino acids other than the 20
gene-encoded amino acids. “Polypeptides” include amino acid sequences
modified either by natural processes, such as post-transiational processing,
or by chemical modification techniques that are well known in the art. Such
modifications are well described in basic texts and in mare detailed
monegraphs, as well as in a voluminous research literature. Modifications
may eccur anywhere in a polypeptide, including the peptide backbone, the
amino acid side-chains and the amino or carboxyl termini. It will be
appreciated that the same type of modification may be present to the same
or varying degrees at several sites in a given polypeptide. Also, a given
polypeptide may contain many types of modifications. Polypeptides may be
branched as a result of ubiquitination, and they may be cyclic, with or without
branching. Cyclic, branched and branched cyclic polypeptides may result
from post-translation natural processes or may be made by synthetic
methods.  Modifications include acetylation, acylation, ADP-ribosylation,
amidation, biotinylation, covalent attachment of flavin, covalent attachment of
a heme moiety, covalent attachment of a nucleotide or nuclectide derivative,
covalent attachment of a lipid or lipid derivative, covalent attachment of
phosphotidylinositel, cross-linking, cyclization, disulfide bond formation,
demethylation, formation of covalent cross-links, formation of cystine,
formation of pyroglutamate, formylation, gamma-carboxylation, glycosylation,
GPI anchor formation, hydroxylation, iodination, methylation, myristoylation,
oxidation, proteolytic processing, phosphorylation, prenylation, racemization,
selenoylation, sulfation, transfer-RNA mediated addition of amino acids to
prateins such as arginylation, and ubiquitination (see, for instance, Proteins -
Structure and Molecular Properties, 2nd Ed., T. E. Creighton, W. H. Freeman
and Company, New York, 1993, Wold, F. Post-transiational Protein
Modifications: Perspectives and Prospects, 1-12, in Post-translational
Covalent Modification of Proteins, B. C. Johnson, £d., Academic Press, New
York, 1983; Seifter ef al., “Analysis for protein modifications and nonprotein
cofactors®, Meth Enzymol, 182, 626-646, 1990, and Rattan et al., “Protein
Synthesis: Post-transtational Modifications and Aging®, Ann NY Acad Sci,
663, 48-62, 1992). '
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"Fragment" of a polypeptide sequence refers to a palypeptide sequence that
is shorter than the reference sequence but that retains essentially the same
biological function or activity as the reference polypeptide. "Fragment" of a
polynuclectide sequence refers to a polynuclectide sequence that is shorter
than the reference sequence of SEQ [D NO: 1 and/or SEQ ID NO: 3 and/or
SEQ ID NO: 5 and/or SEQ ID NO: 7.

"Variant" refers to a polynucleotide or polypeptide that differs from a
reference polynucleotide or polypeptide, but retains the essential properties
thereof. A typical variant of a polynucleotide differs in nucleotide sequence
fram the reference polynucleotide. Changes in the nucleotide sequence of
the variant may or may not alter the amino acid sequence of a polypeptide
encoded by the reference polynucleotide. Nucleotide changes may result in
amino acid substitutions, additions, deletions, fusions and truncations in the
palypeptide encoded by the reference sequence, as discussed below. A
typical variant of a polypeptide differs in amino acid sequence from the
reference polypeptide.  Generally, alterations are limited so that the
sequences of the reference polypeptide and the variant are closely similar
overall and, in many regions, identical. A variant and reference polypeptide
may differ in amino acid sequence by one or more substitutions, insertions,
deletions in any combination. A substituted or inserted amino acid residue
may or may not be one encoded by the genetic code. Typical conservative
substitutions include Gly, Ala; Val, lle, Leu; Asp, Glu; Asn, GIn; Ser, Thr; Lys,
Arg; and Phe and Tyr. A variant of a polynuclectide or polypeptide may be
naturally occurring such as an allele, or it may be a variant that is not known
to occur naturally. Non-naturally occurting variants of polynucleotides and
polypeptides may be made by mutagenesis techniques or by direct
synthesis. Also included as variants are polypeptides having one or more
post-translational modifications, for instance glycosylation, phosphorylation,
methylation, ADP ribosylation and the like. Embodiments include methylation
of the N-terminal amino acid, phosphorylations of serines and threonines and
modification of C-terminal glycines.

"Allele" refers to one of two or more alternative forms of a gene occurring at a
given locus in the genome.

"Polymorphism" refers to a variation in nucleotide sequence (and encoded
polypeptide sequence, if relevant) at a given position in the genome within a
population.

"Single Nuclectide Polymorphism” (SNP) refers to the occurrence of
nucleotide variability at a single nucleotide position in the genome, within a
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population. An SNP may occur within a gene or within intergenic regions of
the genome. SNPs can be assayed using Allele Specific Amplification
(ASA). For the process at least 3 primers are required. A common primer is
used in reverse complement to the 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 to each other except that
the final 3' base wobbles to match one of the twe (or more) alleles that make
up the polymorphism. Two {or more) PCR reactions are then conducted on
sample DNA, each using the common primer and one of the Allele Specific
Primers.

"Splice Variant" as used herein refers to ¢cDNA molecules produced from
RNA molecules initially transcribed from the same genomic BNA sequence
but which have undergone alternative RNA splicing. Alternative RNA splicing
oceurs when a primary RNA transcript undergoes splicing, generally for the
removal of introns, which results in the production of more than one mRNA
molecule each of that may encode different amino acid sequences. The term
splice variant also refers to the proteins encoded by-the above cDNA
molecules.

"ldentity" reflects a relationship between two or more polypeptide sequences
or two or more polynucleotide sequences, determined by comparing the
sequences. [n general, identity refers to an exact nucleotide to nucleotide or
amino acid to amine acid correspondence of the two polynucleotide or two
polypeptide sequences, respectively, over the length of the sequences being
compared.

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

"Similarity" is a further, more sophisticated measure of the relationship
between two polypeptide sequences. In general, "similarity" means a
comparison between the amino acids of two polypeptide chains, on a residue
by residue basis, taking into account not only exact correspondences
between a between pairs of residues, one from each of the sequences being
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compared (as for identity) but also, where there is not an exact
correspondence, whether, on an evolutionary basis, one residue is a likely
substitute for the other. This likelihood has an associated "score" from which
the "% similarity" of the two sequences can then be determined.

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 9.1 (Devereux J et al,
Nucleic Acids Res, 12, 387-395, 1984, available from Genetics Computer
Group, Madison, Wisconsin, USA), for example the programs BESTFIT and
GAP, may be used to determine the % identity between two polynucleotides
and the % identity and the % similarity between two polypeptide sequences.
BESTFIT uses the "local homology" algorithm of Smith and Waterman (J Mol
Biol, 147,195-197, 1981, Advances in Applied Mathematics, 2, 482-489,
1981) and finds the best singlé region of similarity between two sequences.
BESTFIT is more suited to comparing two pelynucleotide or two polypeptide
sequences that are dissimilar in length, the program assuming that the
shorter sequence represents a portion of the longer. In comparison, GAP
aligns two sequences, finding a "maximum similarity”, according to the
algorithm of Neddleman and Wunsch (J Mol Biol, 48, 443-453, 1970). GAP
is more suited to comparing sequences that are approximately the same
length and an alignment is expected over the entire length. Preferably, the
parameters "Gap Weight" and “Length Weight" used in each program are 50
and 3, for polynucleotide sequences and 12 and 4 for polypeptide
sequences, respectively. Preferably, % identities and similarities are
determined when the two sequences being compared are optimally aligned.

Other programs for determining identity and/or similarity between sequences
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, Altschul S F et al, Nucleic
Acids Res., 25:389-3402, 1997, available from the National Center for
Biotechnology information (NCBI), Bethesda, Maryland, USA and accessible
through the home page of the NCBI at www.ncbi.nim.nih.gov) and FASTA
{Pearson W R, Methods in Enzymology, 183, 63-99, 1930; Pearson W R and
Lipman D J, Proc Nat Acad Sci USA, 85, 2444-2448,1988, available as part
of the Wisconsin Sequence Analysis Package).

Preferably, the BLOSUMS62 amino acid substitution matrix (Henikoff § and
Henikoff J G, Proc. Nat. Acad Sci. USA, 89, 10915-10919, 1992) is used in
polypeptide sequence comparisons including where nucleotide sequences
are first translated into amino acid sequences before comparison.
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Preferably, the program BESTFIT is used to determine the % identity of a
query polynucleotide or a polypeptide sequence with respect to a reference
polynucleotide or a polypeptide sequence, the query and the reference
sequence being optimally aligned and the parameters of the program set at
the default value, as hereinbefore described.

"Identity Index" is a measure of sequence relatedness which may be used to
compare a candidate sequence (polynucleotide or polypeptide) and a
reference sequence. Thus, for instance, a candidate polynucleotide
sequence having, for example, an Identity Index of 0.95 compared to a
reference polynucleotide sequence is identical to the reference sequence
except that the candidate polynuclectide sequence may include on average
up to five differences per each 100 nucleotides of the reference sequence.
Such differences are selected from the group consisting of at least one
nucleotide deletion, substitution, including transition and transversion, or
insertion. These differences may occur at the §' or 3' terminal positions of
the reference polynucleotide sequence or anywhere between these terminal
positions, interspersed either individually among the nuclectides in the
reference sequence or in one or mare contiguous groups within the reference
sequence. In other words, to obtain a polynuclectide sequence having an
Idertity Index of 0.95 compared to a reference polynucleotide sequence, an
average of up to 5 in every 100 of the nucleotides of the in the reference
sequence may be deleted, substituted or inserted, or any combination
thereof, as hereinbefore described. The same applies mufatis mutandis for
other values of the ldentity Index, for instance 0.96, 0.97, 0.98 and 0.99.

Similarly, for a polypeptide, a candidate polypeptide sequence having, for
example, an Identity Index of 0.95 compared to a reference polypeptide
sequence is identical to the reference sequence except that the polypeptide
sequence may include an average of up to five differences per each 100
amino acids of the reference sequence. Such differences are selected from
the group consisting of at least one amino acid deletion, substitution,
including conservative and non-conservative substitution, or insertion. These
differences may occur at the amino- or carboxy-terminal positions of the
reference polypeptide sequence or anywhere between these terminal
positions, interspersed either individually among the amino acids in the
reference sequence or in ane or mare 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 amino acids in the reference sequence
may be deleted, substituted or inserted, or any combination thereof, as
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hereinbefore described. The same applies mutatis mutandis for other values
of the [dentity Index, for instance 0.98, 0.97, 0.98 and 0.99.

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

Ng<xg-(Xge*l),
in which:
n is the number of nucleotide or amino acid differences,

Xg is the total number of nucleotides or amino acids in SEQ ID NO: 1 and/or
SEQ ID NO: 3 andfor SEQ D NO: 5 and/or SEQ [D NO: 7 or SEQ ID NO:
2 andlor SEQ ID NO: 4 and/or SEQ ID NO: 8 and/or SEQ ID NO: 8,
respectively,

Iis the ldentity Index,

« is the symbol for the multiplication operator, and

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

"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 sequence. Such relatedness may be quantified by determining
the degree of identity and/or similarity between the two sequences as
hereinbefore defined.  Falling within this generic term are the terms
"ortholog", and "paralog”. “Ortholog" refers to a polynucleotide or polypeptide
that is the functional equivalent of the polynucleotide or polypeptide in
another species. “"Paralog” refers to a polynucleotideor polypeptide that
within the same species which is functionally similar.

"Fusion protein” refers to a protein encoded by two, unrelated, fused genes
or fragments thereof. Examples have been disclosed in US 5541087,
5726044. In the case of Fc-human sprouty-4 orthologue, employing an
immunoglobulin Fc region as a part of a fusion protein is advantageous for
performing the functional expression of Fc-human sprouty-4 orthologue or
fragments of human sprouty-4 orthologue, to improve pharmacokinetic
properties of such a fusion protein when used for therapy and to generate a
dimeric human sprouty-4 orthologue. The Fc-human sprouty-4 orthologue
DNA construct comprises in 5' to 3' direction, a secretion cassette, i.e. a
signal sequence that triggers export from a mammalian cell, DNA encoding
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an immunoglobulin Fc region fragment, as a fusion partner, and a DNA
encoding human sprouty-4 orthologue or fragments thereof. In some uses it
would be desirable to be able to alter the intrinsic functional properties
(complement binding, Fc-Receptor binding) by mutating the functional Fe
sides while leaving the rest of the fusion protein untouched or delete the Fc
part completely after expression.

All publications and references, including but not limited to patents and
patent applications, cited in this specification are herein incorporated by
reference in 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 also incorporated by reference herein in its entirety in the
manner described above for publications and references.

Figure legends
Figure 1: Tissue distribution of Sprouty-4

Expression profile of sprouty 4 in normal and tumoral human tissue. Spruoty
expression was determined by PCR as described in example 1, using the set
of primers 03 and 04 (panel A), 05 and 06 (panel B), and the control primers
07 and 08 for the amplification of glyceraidehyde 3 phosphate
dehydrogenase (panel C).

Samples in the agarose gels elecrophoresis were:

. 100 bp ladder
Heart
Brain
Placenta
Lung
Liver
. Skeletal muscle
Kidney
. Pancreas
10. Spieen
11. thymus
" 12. Prostate
13. Testis
14. 100 bp ladder
15. 100 bp ladder
18. Ovary
17. Small intestine
18. Colon
19. Peripheral blood leukocyte
20. Breast carcinoma

CRNOO AW
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21. Lung carcinoma

22. Colon adenacarcinoma

23. Lung carcinoma

24. Prostatic adenocarcinoma

25. Colon adenocarcinoma

26. Ovarian carcinoma

27. Pancreatic adenocarcinoma

28. 100 bp ladder

Figure 2: Determination of sprouty expression levels on HUVEG cells
after angiogenic stimulus.

HUVEC cells were stimulated with bFGFand VEGF as described in
example 2.

Panel A: comparison of expression of a housekeeping gene (
glyceraldehyde-3-phosphate dehydrogenase) and an endogenous
standard (18S) used to normalize the samples.

Lanes 1and 6: RNA time 0

Lanes 2 and 7: RNA 4 h after stimulus with bFGF and VEGF
Lanes 3 and 8 : RNA 18 h after stimulus with bFGF and VEGF
Lanes 4 and 9: RNA 48 h after stimulus with bFGF and VEGF
Lane 5: 100 bp ladder

Panel B: Determination of the optimal ratio of 18 S primers and
competimers for the quantitative PCR amplification of Sprouty using
theQuantumRNA 188 internal Standards kit from Ambion.

The upper band corresponds to the sprouty amplification, while the
down corresponds to 188

Lane 1: 100 bp ladder

Lane 2:contrrol ampiification of 188 from unstimulated HUVEC cells
cDNA

Lane 3: 1:9 ratio of 18Sprimer: competimers

Lane 4: 2:8 ratio of 18Sprimer: competimers

Lane §: 3:7 ratio of 18Sprimer: competimers

Lane 6: 4:6 ratio of 18Sprimer: competimers

Lane 7: control amplification of sprouty (primers 03 and04) from

unstimulated HUVEC cells cDNA

Lane 8: 100 bp ladder

Panel C: PCR quantitative using a 2:8 ratio of 18S: competimer.and a
specific sprouty set of primers .
Samples 1 to 4 are the same related in panel A

Panel D: Graphical representation of the ratio of expression of sprouty
and 188S after quantification of the bands of the picture in panel B.

Further examples
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Example 1: Tissue distribution of sprouty 4

Two sets of primers were designed to amplify different regions of sprouty 4
mRNA by RT-PCR. With the designed primers 03 and 04 a 586 bp specific
PCR band was amplified using a set of human ¢cDNA (Human MTC panel |
from Clontech, Ref K1420-1, Human MTC panel II from Clontech, Ref
K1421-1 and Human Tumaor MTC Panel from Clontech, Ref. K1422-1). In
parallel using the same set of cDNA, an other pair of primers (05 and 06) was
designed to corroborate the results obtained with the primers mentioned
above; in this case the specific amplification product was 415 bp (Figure 1).
Sprouty 4 is expressed in: heart, brain, placenta, lung, kidney, pancreas of
normal tissue and in lung carcinoma. :

A touchdown PCR was used in order to optimize the yields of specific
product. The PCR conditions were: @ min at 95 °C for the activation of Tag
Gold polymerase purchased from Perkin Elmer. Touchdown starting with an
anneating of 65°C until 61°C. 30 sec at 95°C, 30 sec for annealing, 60 sec
at 72°C for 3 cycles each temperature. 15 cycles finals with an annealing
temperature of 60°C, and a final elongation step at 72°C for 2 min.

The sequence was confirmed after cloning the correct size PCR band in a
pCRI vector from Invitrogen.

Both amplifications reveal the same result: in normal tissue sprouty is
expressed in heart, brain, placenta, lung, liver, kidney and pancreas. Among
the tumoral human tissues studied, sprouty only was expressed in lung
carcinoma.

Example 2: Expression of sprouty in HUVEC cells after angiogenic stimulus

800.000 HUVEC cells, at pass 7, were plated in EBM media with 10 % FCS
on 6 cm petri dish. When the cells were at 70 % of confluence, the media
was changed for a fresh EBM media without FCS. 24 hours latter the HUVEC
celis were stimulated with bFGF (10 ng/mf) and VEGF (25 ng/mi). RNA was
extracted from the cells at 0, 4, 18 and 48 hours after angiogenic stimulus,

CDNA was synthesized from 6 pg of total RNA using a dT18 primer.

For PCR amplification we used a touchdown procedure as described in
example 1. Control HUVEC cells and treated cells with bFGF and VEGF has
comparable levels of G3PDH or 18 S as showed in figure 2, panel A. The
quantification of sprouty expressicon in stimulated cells was performed using
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the QuantumRNA 18S internal Standards kit from Ambion. The optimal ratio
of 18S and competimers was determined (Figure2, panel B) as 2:8, ratio that
corresponds to rare transcripts. Using this optimal ratio of primers to
competimers, sprouty and 18 S were amplified from the HUVEC cDNA
samples (Figure 2, panel C). In the figure 2 panel D is show that the
expression of sprouty decreased nearly 4 fold after 48 hours of the
angiogenic stimulus.
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Claims
1. A polypeptide selected from the group consisting of:

(a) a polypeptide encoded by a palynucleotide comprising the sequence of
SEQ D NO: 1 and/or SEQID NOC: 3 and/or SEQID NO: 5 andfor SEQ ID
NO: 7;

(b) a polypeptide comprising a polypeptide sequence having at least 95%
identity to the polypeptide sequence of SEQ ID NO: 2 and/or SEQ ID NO: 4
and/or SEQ ID NO: 6 and/or SEQ ID NO: 8;

¢) a polypeptide having at Jeast 95% identity to the polypeptide sequence
of SEQ ID NO: 2 andfor SEQ ID NO: 4 and/or SEQ ID NQ: 6 and/or SEQ
ID NO: 8;

d) the polypeptide sequence of SEQ ID NO: 2 and/or SEQ ID NO: 4
and/or SEQ ID NO: 6 and/or SEQ ID NO: 8 and

(e) fragments and variants of such polypeptides in (a) o (d).

2. The polypeptide of claim 1 comprising the polypeptide sequence of SEQ
ID NO: 2 and/or SEQ ID NO: 4 and/or SEQ ID NO: 8 and/or SEQ ID NO:
8.

3. The polypeptide of claim 1 which is the polypeptide sequence of SEQ ID
NO: 2 and/or SEQ ID NO: 4 and/or SEQ ID NO: 6 and/or SEQ ID NO: 8.

4. A polynuclectide selected from the group consisting of:

(a) a polynucleotide comprising a polynucleotide sequence having at least
95% identity to the polynucteotide sequence of SEQ ID NO: 1 and/or SEQ
{D NO: 3 and/or SEQ ID NO: 5 and/or SEQ ID NO: 7;

(b) a polynucleotide having at least 95% identity to the polynucleotide of SEQ
IDNO: 1 and/or SEQ ID NO: 3 and/or SEQ ID NO: 5 andior SEQ ID NO:
7

(c) a polynucleotide comprising a polynucleotide sequence encoding a
polypeptide sequence having at least 95% identity to the polypeptide sequence
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of SEQ ID NO: 2 and/or SEQ ID NO: 4 and/or SEQ ID NO: 6 and/or SEQ ID
NO: 8;

(d) a polynucleotide having a polynucleotide sequence encoding a polypeptide
sequence having at least 95% identity to the polypeptide sequence of SEQ D
NO: 2 and/or SEQID NO: 4 and/or SEQ ID NO: 8 andfor SEQ ID NO: 8;

(e) a polynucleotide with a nucleotide sequence of at least 100 nucleotides
obtained by screening a library under stringent hybridization conditions with a
labeled probe having the sequence of SEQ ID NO: 1 or a fragment thereof
having at least 15 nuclectides;

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

(g) a polynuclectide sequence complementary to said polynucleotide of any
one of (a) to (f), and

(h) polynuclectides that are variants or fragments of the polynucleotides of
any one of (a) to (g) or that are complementary to above mentioned
polynucleotides, over the entire length thereof.

5. Apolynucleotide of claim 4 selected from the group consisting of:

(a) a polynucleotide comprising the polynucleotide of SEQ ID NO: 1 and/or
SEQ D NO: 3 and/or SEQ ID NO: 5 and/or SEQ ID NO: 7;

(b) the polynuclectide of SEQ ID NO: 1 and/or SEQ ID NO: 3 and/or SEQ ID
NO: 5 andfor SEQIDNO: 7;

(c) a polynucleotide comprising a polynuciectide sequence encoding the
polypeptide of SEQ ID NO: 2 and/or SEQ [D NO: 4 andfor SEQ ID NO: 6
and/or SEQ ID NO: 8; and

(d) a polynucleotide encoding the polypeptide of SEQ ID.NO: 2 and/or SEQ
{D NO: 4 and/or SEQ ID NO: 6 and/or SEQ ID NO: 8,

8. An expression system comprising a polynucleotide capable of producing a
polypeptide of any one of claim 1-3 when said expression vector is present in
a compatible host cell.
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7. A recombinant host cell comprising the expression vector of claim 6 or a
membrane thereof expressing the polypeptide of any one of claim 1-3.

8. A process for producing a polypeptide of any one of claim 1-3 comprising
the step of culturing a host cell as defined in claim 7 under conditions
sufficient for the production of said polypeptide and recovering the
polypeptide from the culture medium.

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

10. An antibody immunospecific for the polypeptide of any one of claims 1 to
3.

11. A method for screening to identify compounds that stimulate or inhibit the
function or level of the polypeptide of any ane of claim 1-3 comprising a method
selected from the group consisting of:

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

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

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

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

JP 2004-515234 A 2004.5.27
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(e) detecting the effect of a candidate compound on the production of mRNA

encoding said polypeptide or said palypeptide in cells, using for instance, an
ELISA assay, and

(f) producing said compound according to biotechnological or chemical
standard techniques

JP 2004-515234 A 2004.5.27



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

WO 02/46216

Figure 1

A

Uz

(58)

PCT/EP01/14081

JP

2004-515234 A 2004.5.27



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

WO 02/46216

Figure 2
A

control, G3PDH » ‘

12 3 4

2/2

(59)

PCT/EP01/14081

56789

control, 18S

1 2 3 45 67 8
i
C
<«——— sprouty4
<«—— control 18§
P Ratio
- 1,15
120 098 =
100 g7
0,80 - !
0,80 -
0,40 4—| f——8,28—|
0,20 —
0,00 — T ‘
Oh 4h 18h 48h
I

JP 2004-515234 A 2004.5.27



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

(60)

WO 02/46216 PCT/EP01/14081

20

25

30

35

40

50

SEQUENCE LISTING

<110> Merck Patent GmbH

<120> Human sprouty-4 orthologue

<130> sprouty4SGWS

<140>
<141>

<160> 8

<170> PatentIn Ver. 2.1

<210> 1

<211> 507

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> {1}.. (507}

<400> 1 )
cag ccc aag gtg gtc cac tge cag ccg ctg gac ctc aag gge ceg gog 48
Gln Pro Lys Val Val His Cys Gln Pro Leu Asp Leu Lys Gly Pro Ala

1 5 10 15
gtc cca ccc gag ctg gac aag cac ttc ttg ctg tge gag gec tgt ggg 96
Val Pro Pro Glu Leu Asp Lys His Phe Leu Leu Cys Glu Ala Cys Gly

20 25 30
aag tgt aaa tge aag gag tgt gea tce cce cgg acg ttg cct tee tge 144
Lys Cys Lys Cys Lys Glu Cys Ala Ser Pro Arg Thr Leu Pro Ser Cys
35 40 45
tgg gte tgec aac cag gag tge ctg tge tea goo cag act ctyg gtec aac 192
Trp Val Cys Asn Gln Glu Cys Leu Cys Ser Ala Gln Thr Leu Val Asn
50 55 60

tat ggc acg tge atg tgt ttg gtg cag ggc atc tte tac cac tge acg 240
Tyr Gly Thr Cys Met Cys Leu Val Gln Gly Ile Phe Tyr His Cys Thr

65 70 75 g0
aat gag gac gat gag ggc tee tge got gac cac ceoc tge tec tge toe 288
Asn Glu Asp Asp Glu Gly Ser Cys Ala Asp His Pro Cys Ser Cys Ser

85 90 95
cgc tee aac tge tge gec cge tgg tee tte atg ggt get cte teo gtg 336
Arg Ser Asn Cys Cys Rla Arg Trp Ser Phe Met Gly Ala Len Ser Val
100 105 110
gtg ctg cecc tge ctg cte tge tac ctg cct gec ace ggo tge gtg aag 384
Val Leu Pro Cys Leu Leu Cys Tyr Leu Pro Ala Thr Gly Cys Val Lys
115 120 125

ctg gee cag cgt gge tac gac cgt ctg cge cge cct ggt tge cge tge 432

Leu Ala Gln Arg Gly Tyr Asp Arg Leu Arg Arg Pro Gly Cys Arg Cys

JP 2004-515234 A 2004.5.27
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130
aag cac acg aac agc
Lys His Thr Asn Ser
145

acc agc agg ccc gac

Thr Ser Arg Pro Asp
165

<210> 2

<211> 168

<212> PRT

<213> Homo sapiens

<400> 2
Gln Pro Lys Val Val
1 5
Val Pro Pro Glu Leu
20
Lys Cys Lys Cys Lys
35
Trp Val Cys Asn Gln
50
Tyr Gly Thr Cys Met

Asn Glu Asp Asp Glu

85
Arg Ser Asn Cys Cys

100
Val Leu Pro Cys Leu
115
Leu Ala Gln Arg Gly
130

Lys His Thr Asn Ser

Thr Ser Arg Pro Asp
165

<210> 3

<211> 105

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
<222> (1)..(105)

<400> 3

acc ggc cca aag cgg

Thr Gly Pro Lys Arg
1 5

cee gee cge tgt gac
Pro Ala Arg Cys Asp
20

gte
Val
150

aag
Lys

His
Asp
Glu
Glu
Cys

70
Gly
Ala
Leu
Tyr
val

150
Lys

cea
Pro

cag
Gln

135
atc

Ile

cct
Pro

Cys
Lys
Cys
Cys

55
Leu

Arg
Cys
Asp
135
Ile

Pro

cgg
Arg

gat
Asp

tge
Cys

tte
Phe

Gln
His
Ala

40

Leu

val

Trp
Tyx

120
Arg

Phe

ggc
Gly

gtc
val

140

(61)
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aaa gea goc age ggg gat geo aag
Lys Ala Ala Ser Gly Asp Ala Lys

tga

Bro
Phe

25
Ser
Cys
Gln
Ala
Ser
105
Leu

Leu

Lys

999
Gly

acc
Thxr
25

Leu

10
Leu
Bro
Ser
Gly
RAsp

30
Phe
Pro

Arg

Ala

gce
Bla
10

cac
His

155

RAsp
Leu
Arg
Ala

Ile

cea
Pro

cat
His

Leu
Cys
Thr
Gln

80
Phe
Pro
Gly
Thr
Pro

140
Ser

dgag
Glu

tgg
Trp

Lys
Glu
Leu
Thr
Tyr
Cys
Ala
Gly
125
Gly

Gly

ctg
Leu

atc
Ile

Gly
Ala

30
Pro

His
Sex
Leu
110
Cys
Cys

Asp

gce
Ala

tee
Ser
30

Pre P

ccg
Pro
15

tte
Phe

160

Gly
Cys
Asn
Thr

80
Ser
Val
Lys
Cys

Lys
160

acg
Thr

age
Ser

480

507

96
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ggg cge ccc 105
Gly Axg Pro
35
s
<210> 4
<211> 35
<212> PRT
<213> Homo sapiens
10
<400> 4
Thr Gly Pro Lys Arg Pro Arg Gly Gly Ala Pro Glu Leu Ala Pro Thr
L 5 10 15
1S Pro Ala Arg Cys Asp Gln Asp Val Thr His His Trp Ile Ser Phe Ser
20 25 30
Gly Arg Pro
35
20
<210> 5
<211> 171
25 <212> DNA
<213> Homo sapiens
<220>
<221> CDS
30 <222> (1)..(17L)
<400> 5
atg gag cec <¢cyg atc cca cag age goe cec titg act cec aac tea gte 48
Met Glu Pro Pro Ile Pro Gln Ser Ala Pro Leu Thr Pro Asn Ser Val
35 1 5 i0 15
atg gtc cag ccc ctt ctt gac age cgg atg tece cac age cgg ctec cag 26
Met Val Gln Pro Leu Leu Asp Ser Arg Met Ser His Ser Arg Leu Gln
20 25 30
40
cac cca cte acc atc cta cce att gac cag gtg aag acc age cat gtg 144
His Pro Leu Thr Ile Leu Pro Ile Asp Gln Val Lys Thr Ser His Val
35 40 435
45 gag aat gac tac ata gac aac cct age 171
Glu Asn &sp Tyr Ile Asp Asn Pro Ser
50 55
50 <210> 6
<211> 57
<212> PRT
<213> Homo sapiens
55  <400> 6
Met Glu Pro Pro Ile Pro Gln Ser Bla PFro Leu Thr Pro Asn Ser Val
1 5 10 15
Met val Gln Pro Leu Leu Asp Ser Arg Met Ser His Ser Arg Leu Gln
60
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4

His Pro Leu Thr Ile Leu Pro Ile Asp Gln Val Lys Thr Ser His Val
35 40 45

Glu Asn Asp Tyr Ile Asp Asn Pro Sexr
50 55

<210> 7

<211> 3900

<212> DNA

<213> fHomo sapiens

<220>
<221> CDS
<222> (1)..(900})

<400> 7
atg gag ccc ccg ate cca cag age goc cce ttg act cec aac toa gtc 48
Met Glu Pro Pro Ile Prc Gln Ser Ala Pro Leu Thr Pro Asn Ser Val

1 5 10 15

atg gtc cag ccc ctt ctt gac age cgyg atg toc cac age cgg ctc cag 96
Het Val Gln Pro Leu Leu Asp Ser Arg Met Ser His Ser Brg Leu Gln
20 25 30

cac cca cte acc ate cta cce att gac cag gty aag acc age cat gty 144
His Pro Leu Thr Ile Leu Pro Ile Asp Gln Val Lys Thr Ser His Val
35 40 45

gag aat gac tac ata gac aac cct agc c¢tg gec ctg acc acc gge cca 192
Glu Asn Asp Tyr Ile Asp Asn Pro Ser Leu ARla Leu Thr Thr Gly Pro
50 55 60

aag ©gy acc cgg ¢ggc ggyg gec cca gag ctg goc ccg acg coc goo oge 240
Lys RArg Thr Arg Gly Gly Ala Pro Glu Leu Ala Pro Thr Pro Ala Arg
65 70 75 80

tgt gac cag gat gtc acc cac cat tgg ate tec ttec age ggg ecgc cee 288
Cys Rsp GLn Asp Val Thr Bis His Trp Ile Ser Phe Ser Gly Arg Pro
85 20 85

age tct gtg agec agc age age age aca tce tct gac caa cgg cte tta 336
Ser Ser Val Ser Ser Ser Ser Ser Thr Ser Ser Asp Gln Arg Leu Leu
100 105 110

gac cac atg gca cca cca ccc gtg got gac cag goc tea cca agg get 384
Asp His Met Ala Pro Pro Pro Val Ala Asp Gln Ala Ser Pro Arg &la
115 120 125

gtg cgc atc cag ccc aag gty gte cac tge cag ccg ctg gac cto aag 432
Val Arg Ile Gln Pro Lys Val Val His Cys Gln Pro Leu Asp Leu Lys
130 135 140

gge ccg geg gto cca ccc gag ctg gac aag cac tic thg cotg tge gag 480
Gly Pro Ala Val Pro Pro Glu Leu Asp Lys His Phe bLeu Leu Cys Glu
145 150 155 160

gce tgt ggg asag tgt aaz tgc aag gag tgt geca tec coe cgg acg ttg 528

JP 2004-515234 A 2004.5.27



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

WO 02/46216

20

25

40

45

50

55

60

Ala

cck
Pro

ctg
Leu

cac
His

tee
Ser
225

cte

Leu

tge
Cys

tgc
Cys

gat
Asp

Cys

tec
Ser

gtc
Val

tgc
Cys
210

tge
Cys

tec
Ser

gty
val

cge
Arg

gcc
Als
290

<210> 8
<211> 299
<212> PRT
<213> Homo sapiens

<400> 8

Met
1
Met

Glu
val
Pro
Asn

50
Arg
Asp
Ser
His

Axrg
130

tgc tgg
Cys Trp
180

aac tat
Asn Tyr
195

acg aat
Thr Asn

tce cge
Ser Arg

gtg gtg
Val Val

aag ctg
Lys Leu
260

tgc aag
Cys Lys
275

aag acc
Lys Thrx

Pro Pro

Gln Pre

20

Leu Thr
35

Asp Tyr

Thr Arg
Gln Asp

Val Ser
100

¥et Ala

115

Ile Gln

Cys
165

gtc
Val

gge
Gly

gag
Glu

tec
Ser

ctg
Leu
245
gce
Ala

cac
His

age
Ser

Ile
5
Leu
Ile
Ile
Gly
Val
85
Ser
Pro

Pro

Lys

tgc
Cys

acg
Thr

gac
Asp

aac
Asn
230
cee
Pro

cag
Gln

acg
Thr

agg
g

Leu
Leu
Asp
Gly

70
Thr

Ser

Pro

Cys

aac
Asn

tge
Cys

gat
Asp
215
tgc
Cys

tge
Cys

cgt
Arg

aac
Asn

cce
Pro
285

Gln
Rsp
Pro
Asn
Ala
His
Sex
Pro

Val
135

Lys

cag
Gln

atg
Met
200

gag
Glu

tgo
Cys

ctyg
Leu

ggc
Gly

age
Ser
280

gac
Bsp

Ser
Ser
Ile

40
Pro
Pro
His
Ser
Val

i20
Val

Glu

gag
Glu
185
tgt
Cys

ggc
Gly

gee
Ala

cte
Leu

tac
Tyxr
265
gte
Val

aag
Lys

Ala
Arg

25
Sexr
Glu
Trp
Thr

105
Ala

5
Cys
17e

tge

Cys

ttg
Leu

tee
Ser

cge
Arg

tge
Cys
250
gac
BAsp

atc
Ile

cct
Pro

Pro
10
Met

Leu
Leu
Ile

30
Ser

Asp

Cys

Ala

ctyg
Leu

gty
Val

tge
Cys

tgg
Trp
235
tac
Tyr

cgt
Arg

tge
Cys

ttc
Phe

Leu
Ser

Val

Ala

5
Ser
Sex

Gln

Gln

Ser

tgc
Cys

cag
Gln

get
Ala
220
tee
Ser

ctg
Leu

ctyg
Leu

aaa
Lys
tga

300

Thr
His
Lys
Leu

60
Pro
Phe
Asp
Ala

Pro
140

Pro

teoa
Ser

gge
Gly
205
gac

Asp

tte
Phe

cct
Pro

cge
Arg

gca
Ala
285

Pro
Ser
Thr

Thxr

Sex
Gln
Ser

125
Leu

Arg

gee
Ala
130
atc
Ile

cac
His

atg
Met

gec
Ala

cga
Arg
270

gee
Ala

Asn
Arg

30
Ser
Thx
Pro
Gly
Arg
110

Pro

Asp

(64)
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Thr
175

cag

Gln

tte
Phe

cce
Pro

ggt
Gly

acc
Thr
255
cct
Pro

age
Ser

Ser

Ala
Axg

25
Leu

Arg

Lew

act
Thr

tac
Tyr

tge
Cys

gct
Rla
240
a9c
Gly

ggt
Gly

999
Gly

Val
Gln
Val
Pro
Arg

80
Pro
Leu

Rla

Lys

576

624

672

768

816

864

200
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20

Gly
145
Ala

Ser
225
Leu
Cys

Cys

Pro
Cys
Ser
Val
Cys
210
Cys

Ser

RArg

Ala
290

Asn
195
Thr
Ser
val
Lys
Cys

275
Lys

Val
Lys
Trp
180
Tyr
Asn
Axrg
Val
Leu
260
Lys

Thr

Pro
Cys
165
Val
Gly
Glu
Ser
Leu
245
Ala
His

Ser

Pro
150
Lys

Cys

Asp
Asn
230
Pro
Gln
Thr

Brg

Glu
Cys
Asn
Cys
Asp
215
Cys
Cys
Arg
Asn

Pro
295

Len
Lys
Gln
Met
200
Glu
Cys
Leu
Gly
Ser

280
Asp

Asp
Glu
Glu
185
Cys
Gly
Ala

Leu

Tyr

6!
Lys
Cys
170
Cys
Leu
Ser
Arg
Cys

250
Asp

265 -

Val

Lys

Ile

Pro

His
155
Ala
Leu
Val
Cys
Trp
235
Tyr
Arg
Cys

Fhe

Ser
Cys
Gln
Ala
220
Ser
Leu

Leu

Lys

Leu
Pro
Ser
Gly

205
asp

Pro
Arg

Ala
285

Leu
Arg
Ala
190
Ile
His
Met
Ala
Arg

270
Alaz
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Cys
Thr
175
Gln
Phe
Pro
Gly
Thr
255

Pro

Ser

Glu
160
Leu
Thr
Tyr
Cys
Ala
240
Gly
Gly

Gly

JP 2004-515234 A 2004.5.27



L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

(66)

oooooooboboOooooooooobDboooad

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intell I Property O izati
International Burean

(43) International Publication Date

13 June 2002 (13.06.2002) PCT

OO0 0O O

(10) International Publication Number

WO 02/046216 A3

(51) International Patent Classification”: CO7K 14/47
(21) International Application Number: PCT/EP01/14081
(22) International Filing Date: 3 December 2001 (03.12.2001)
{25) Filing Language: English
(26) Publication Language: linglish

(30) Priority Data:
00126950.5 & December 2000 (08.12.2000)  LiP
01102972.5 8 Iebruary 2001 (08.02.2001)  1'P

(71) Applicant (for all designated States excepr US): MERCK
PATENT GMBH [DE/DE]: Frankluricr Strassc 250,
64293 Darmstadt (DE).

(72) Tnventors; and

(75) Inventors/Applicants (for US only): GOODMAN,
Simon [GB/DE]; Friedrich-Ebert-Strasse 102a, 64347
Gricsheim (DLi). BRANDT, Silke |DI/DL]; L'ricdrich-
strasse 36, 64367 Miihltal (1DI3).

{74) Common Representative: MERCK PATENT GMBH;
Frankfurter Strasse 250, 64293 Darmstadr (DL).

(81) Designated States (rational): Al AG, AL, AM, AL, ALl
A7, BA,BB, BG, BR. BY, BZ, CA, CH, CN, CO, CR, C1J,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GII,
GM.IIR, IIU, ID, IL, IN, IS, JP, KE, KG, KP. KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, N7, PH. PL, P1, RO, RU, SD, Sli, SG, SI.
SK, SL, 1, TM, TR, " JA, UG, US, UZ, VN, YU,
7A, 7W.

(84) Designated States (regional): ARIPO palent (GII, GM,
KE, LS, MW, MZ, SD, SL, 87, TZ, UG, ZM, ZW),
Lurasian patent (AM, AZ, BY, KG, KZ, MD, RU, 1, TM),
lluropean patent (AT, BLL, CH, CY, DIi, DK, IS, 1L, I'R,
GB, GR, TE, IT, LU, MC, NI, PT, SE, TR), OAPT patent
(BE, BJ, CF, CG, CI, CM, GA, GN, GQ, GW. ML, MR,
NE, SN, TD, TG).

Published:

—  with international search report

—  with sequence listing part of descriprion published sepa-
rately in electronic form and available upon request from
the International Bureau

(88) Date of publication of the international search report:
6 September 2002

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCY Gazelte.

{54) Title: ITUMAN SPROUTY -4 POLYPEPTIDE

02/046216 A3

O {57) Abstract: Human sprouty-4 orthologue polypeptides and

and methods for such polypeptides by re-

3 combinant techniques ate disclosed. Also disclosed are methods for utilizing human sprouty-4 orthologue polypeptides and polynu-

cleotides in diagnostic assays.

JP 2004-515234 A 2004.5.27



L T e T e T e T e B T T e T e O e Y e O e O s O e, T e, R e T e, IO e, T e O e R e O e O e T e T e T e T e T e T e

oooooooao

INTERNATIONAL SEARCH REPORT

(67)

1 ational Application No

PC1/EP 01/14081

A._CLASSIFIGATION OF SUBJECT MATTER

IPC 7 CO07K14/47

Accarding to Patent Classification (IPC) or to both nafional classification and PG

B. FIELDS SEARCHED

Minimam fion searchied system followed by ‘Symbols)

IPC 7  CO7K

O Than i to the extent ihat such documents are Included In the fields searched

Electronlc data base consulted during the intemallonal search (name of data base and, where practical, search lerms used)

BIOSIS, EPO-Internal, WPI Data, PAJ, MEDLINE, EMBL

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Gltatlon of document, with indication, where approptiate, of the relevant passages

Relsvant to claim No.

LEEKSMA ONNO C ET AL: “Human sprouty 4 is
a new ras antagonist on 5q and interacts
with the dual specificity kinase TESK1."
BLOOD,

vol. 96 no. 11 Part 1,

16 November 2000 (2000-11- 16), page 74a
XP002199189

42nd Annual Meeting of the American
Society of Hematology;San Francisco,
California, USA; December 01-05, 2000

1-8

ISSN: 0006-4971
abstract

Further docunents are listed in the continuaticn of box G.

|:| Palent family members are fisted in annex.

* Special categeries of ciled documents

*A* docurment defining the general state of the art which Is not
‘considered 10 be of particular relevance

'F* earlier dbcumem but published on or after the international
ing

"L docu menl wehich may throw doubis on priorly claim(s) or
cited to eslabiish the publicafion ele of anciher
o or ines spesta edson (as specii
0" dogument tsletting to an oral disciosure, use, exhibilon or
other mé;
*P* dacument published prior to the intemational filing date but
later than the priority date claimed

™ Ialev docurnent publlhed after he Inerrational frg dete
date and nol in conflict with theapplication but

Gl 10 Understand the principle of thaory uncianying iho
invention

X" dooument o parcuiar relevance; the clamed invention
cannot ba coneiderad novel or annol be consideret
nvaive an Ivenllcs Step whan the docoment s taken alon

*y* document of particular retevance; the claimed Invention
cannot be cansidered to nvolve an inventive slep when the
document ls combined with one or more other Stich docu-
ments, such combination being obvious o a percen skilled
inthe an.

*&" document member of the same patent family

Date of the actual completion of the inlemational search

16 May 2002

Date of malling of the International search repot

11/06/2002

Name and mailing address of the ISA
Ei\:lmpasn Patent le:s P.B. 5818 Patentlaan 2

Tel (131-70) 8405040, Tx 31651 eponi,
Fax: (+81-70) 340-3016

Authorized officer

Nichogiannapoulou, A

Fom PCT/ISA/21G (second shest) (July 1962)

page 1 of 3

JP 2004-515234 A 2004.5.27



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

INTERNATIONAL SEARCH REPORT

(68)

It tionai Application Na
FCI/EP 01/14081

Py

DOCUMENTS C€ TO BE RELEVANT

Gategory °

Cilation of document, with indication, where appropriate, of the relevant passages

Helevant o claim No.

P,X

PX

P,X

VAN ACHTERBERG TANJA A ET AL: "POSH 4, a
novel putative tramscription factor,
interacts with a specific human sprouty 4
isoform."

BLOOD,

vol. 98, no. 11 Part 1,

16 November 2001 (2001-11-16), page 823a
XP002199190

43rd Annual Meeting of the American
Society of Hematology, Part 1;0rlando,
Florida, USA; December 07-11, 2001,
November 16, 2001

ISSN: 0006-4971

abstract

DATABASE EMBL ‘Online!

23 September 1999 (1999-09-23)

MINOWADA G ET AL: "Mus musculus sprouty 4
mRNA"

Database accession no. AF176906
XP002199193

Sequence with 87.7% identity with SEQ ID
No:7 over 903 nucleotides

abstract

DATABASE EMBL ‘OnTine!

Spy4_mouse, 16 October 2001 (2001-10-16)
"Sprouty homolog 4"

Database accession no. Q9WTP2
XP002199194

Sequence with 92.7% identity with SEQ ID
No:8 over 299 amino acids

abstract

DATABASE EMBL ‘Online!

Spyd_human, 16 October 2001 (2601-10-16)
LEEKSMA O ET AL: "Human Sprouty homolog 4"
Database accession no. Q9C004

XP0021992195

Sequence with 100% identity with SEQ ID
No:8 cver 299 amino acids

abstract

DATABASE EMBL ‘Online!

5 February 2001 (2001-02-05)

LE&&SMA 0 ET AL: “"Homo sapiens sprouty-4A
MRNA"

Database accession no. AF227516
XP002199196

Sequence with 99.1% identity with SEQ ID
No:7 over 900 nucleotides

abstract

_/__.

1,2,4-8

1-8

Fonm PCTASAL210 {cenlinualion of socond chcot) (July 1992)

page 2 of 3

JP 2004-515234 A 2004.5.27



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

INTERNATIONAL SEARCH REPORT

(69)

1 ‘alinnai Application No
PCI/EP 01/14081

C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ©

‘Cialion of document, with indication where appropriate, of the relevan passages

Relevant to claim No.

A

REICH ADERET ET AL: "Sprouty is a general
inhibitor of receptor tyrosine kinase
signaling.”

DEVELOPMENT (CAMBRIDGE),

vol. 126, no. 18, 1999, pages 4139-4147,
XP002199191

ISSN: 0950-1991

the whole document

DE MAXIMY ALICE ANNE ET AL: "Cloning and
expression pattern of a mouse homologue of
Drosophila sprouty in the mouse embryo."
MECHANISMS OF DEVELOPMENT,

vol. 81, no. 1-2, March 1999 (1999-03),
pages 213-216, XP002199192

ISSN: 0925-4773

cited in the application

the whole document

Form PCT/ISA/210 {oceninuation of s2cand shet) {July 1662)

page 3 of 3

JP 2004-515234 A 2004.5.27



(70)

JP 2004-515234 A 2004.5.27

ooooogooooo

(51)Int.Cl.’
0ooQ
0oooQ
0000
0000
0ooQ
0000
0000
0ooO
0ooQ
0oooQ
0000
0000
0ooQ
0000

// 0000
0ooO

16/18
16/46
19/00
1/15
1/19
1/21
5/10
21/02
1/02
1/68
33/15
33/50
33/53
33/566
45/00

od
oo0o0O 16/18
Oo0O0O 16/46
ooo0O 19/00
oogog  1/15
ocooo 1719
oooo w21
oogog 21/02
ocooo 1702
oooOo  1/68
ooo0O 33/15
oooO0O  33/50
oogog 33/53
ooo0O  33/53
oo0O0 33/566
oogog  5/00
oooO0O 45/00

ooogd
good
oood
good
good
ooogd
gooog
good
ooogd
good
oood
good
good
ooogd
gooog
good

gobogoooon
ooogd
goood
ooogd
gobood
goood
ooogd
gobood
goood
ooogd
goood
ooogd
gobood
goood
ooogd
gobood
goood

@éGnoooooono  AP(GH,GM,KE,LS,Mw,Mz,SD,SL,SZ,TZ,UG,ZM,ZW) ,EA(AM,AZ,BY ,KG,KZ ,MD,RU, TJ, TM) ,EP(AT,
BE,CH,CY,DE,DK,ES,FI,FR,GB,GR, IE,IT,LU,MC,NL,PT,SE, TR) ,0A(BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW, ML ,MR,NE, SN,
TD,TG) ,AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE, DK, DM, DZ, EC,EE,ES,FI ,GB,GD, GE,
GH,GM,HR,HU, ID, IL, IN, IS, JP,KE,KG,KP,KR,KZ,LC,LK,LR,LS,LT,LU,LV,MA,MD, MG, MK, MN, MW ,MX ,MZ ,NO,NZ,,PH,PL,P
T,RO,RU,SD,SE,SG,SI,SK,SL,TI, T™, TR, TT, TZ,UA, UG, US,UZ, VN, YU, ZA, ZW

(74000 100088328
000000000
7H000 100106297
000000000
(749000 100106138
0D0O0o0oo0oo00o
(7000 00000000000
00000000000000000000000000000000000000000000
0oooQ
(7000 000000000000
000000000000000000000000000000000000000
AMO BA11 BB50 DA12 DAL3 DA36 FBO2

00o0o0(@o
0000 OO0
0000 0O
0000 OO0
0000 OO0
0000 00
0000 OO0

) 26045 AA34
48024 AAO1
4B063 QA18
4B064 AGO1
4B065 ABO1
4C084 AA17
4H045 AA10

AA35
AALL
QQ42
CA19
BAO2
NAL4
AALL

CAO4 HAOL
QR55 QRSO (QS34
CC24 DAO1 DAIL3
CA24 CA44 CA46
ZA362 7B262 7C422
AA20 BA10 BA4L CA40 DAT5

FA74



RE(EFR)AGE)

FRI&R B A

RBA

IPCHRS

FIZ RS

F-TERMZ %5

REA(F)

L5

S\EReERE

BEG®)

patsnap

A-sprouty-4-Z ik
JP2004515234A NFF(RE)R 2004-05-27
JP2002547953 RiFH 2001-12-03

2R 52 % FIGESELLSCHAFTF EBeshurenkuteru Hafutongu

Sy RIVYAEY
TSUFAY RNIILY

Gy RIY. HAEY
TIVFEAIR VLY

GO01N33/50 A61K45/00 A61P9/00 A61P35/00 A61P43/00 C07K14/47 CO7K16/18 C07K16/46 CO7K19
/00 C12N1/15 C12N1/19 C12N1/21 C12N5/10 C12N15/09 C12P21/02 C12Q1/02 C12Q1/68 GO1N33
/15 GO1N33/53 GO1N33/566

C07K14/4703

C12N15/00.ZNA.A A61P9/00 A61P35/00 A61P43/00.111 CO7K14/47 CO7K16/18 CO7K16/46 CO7K19
/00 C12N1/15 C12N1/19 C12N1/21 C12P21/02.C C12Q1/02 C12Q1/68.A GO1N33/15.Z GO1N33/50.Z
GO01N33/53.D GO1N33/53.M GO1N33/566 C12N5/00.A A61K45/00

2G045/AA34 2G045/AA35 2G045/AA40 2G045/BA11 2G045/BB50 2G045/DA12 2G045/DA13 2G045
/DA36 2G045/FB02 4B024/AA01 4B024/AA11 4B024/CA04 4B024/HA01 4B063/QA18 4B063/QQ42
4B063/QR55 4B063/QR80 4B063/QS34 4B064/AG01 4B064/CA19 4B064/CC24 4B064/DA01 4B064
/DA13 4B065/AB01 4B065/BA02 4B065/CA24 4B065/CA44 4B065/CA46 4C084/AA17 4C084/NA14
4C084/ZA362 4C084/2B262 4C084/2C422 4H045/AA10 4H045/AA11 4H045/AA20 4H045/BA10 4H045
/BA41 4H045/CA40 4H045/DA75 4HO045/FA74

B IR
Cat: A

2000126950 2000-12-08 EP
2001102972 2001-02-08 EP

Espacenet

A-sprouty-4-ortholog Z A M L% EHE , A RBEN BAFREFXLE LK

Eo

W%, EUMNERELT THEAARGFRERSRNSRERN S


https://share-analytics.zhihuiya.com/view/2e39584f-36d3-46b7-a251-6ec59e0dc1a2
https://worldwide.espacenet.com/patent/search/family/026071656/publication/JP2004515234A?q=JP2004515234A

