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Novel Serine Protease Genes Related to DPPIV

Field of the Invention

The present invention relates to novel serine proteases related to dipeptidy!
peptidase IV (DPPIV), and to isolated nueleic acids coding for these proteases, all of
which are useful for the discovery of new therapeutic agents, for measuring protease
activity, and for determining the inhibitory activity of compounds against these
proteases.

Background of the Invention

Proteases and peptidases are enzymes that catalyse the hydrolysis of peptidic
amide bonds. Proteases play an important role in the regulation of biological processes
in almost every life-form from bacteria to virus to mammals. They perform critical
functions in, for example, digestion, blood clotting, apoptosis, activation of immune
responses, Zymogen activation, viral maturation, protein secretion and protein
trafficking. They can be classified according to a number of criteria, such as site of
action, substrate preference, and mechanism. So, for example, aminopeptidases act
preferentially at the N-terminal residues of a peptide, while carboxypeptidases act
preferentially at the C-terminus and endopeptidases act at sites removed from the two
termini. Among the carboxy- and aminopeptidases, peptidyl peptidases cleave a single
amino acid residue from the subsirate, dipeptidy! peptidases cleave a dipeptide unit (two
amino acids) from the substrate, and tripeptidases cleave three amino acids from the
substrate. Substrate preference is frequently expressed in terms of the amino acid
residue immediately N-terminal to the cleavage site. For example, trypsin-like '
peptidases will preferentially cleave a peptide next to a basic amino acid (arginine or
lysine), i.e. where the bond hydrolysed is the Arg/Lys-Xaa bond. As another example,
the chymotrypsin-like family of peptidases preferentially hydrolyse peptides adjacent to
an aromatic residue. Mechanistically, peptidases are classified as being serine-
dependent, cysteine-dependent, aspartic acid-dependent or zinc-dependent.

Because peptidases and proteases are involved in the regulation of many
physiological processes, they are attractive targets for the development of therapeutic
agents. Protease and peptidase inhibitors are, for example, used in the ireatment of
hypertension, coagulation disorders, and viral infection.

Proteolytic enzymes that exploit serine in their catalytic activity are ubiquitous,
being found in viruses, bacteria and eukaryotes. Over 20 families (denoted S1 - S27) of
serine protease have been identified; these are grouped into 6 clans (SA, SB, SC, SE, SF
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and SG) on the basis of structural similarity and other functional evidence. Structures
are known for four of the clans (SA, SB, SC and SE); these appear to be totally
unrelated, suggesting at least four evolutionary origins of serine peptidases and possibly
many more, Rawlings and Barrett, Meth, Enzymol, 244: 19-61 (1994).

The proly! oligopeptidase family consists of a number of evolutionarily related
peptidases whose catalytic activity seems to be provided by a charge relay system similar
to that of the trypsin family of serine proteases, but which evolved by independent
convergent evolution. A conserved serine residue has been shown experimentally (in £,
coli protease 11 as well as in pig and bacterial PE) to be necessary for the catalytic
mechanism. This serine, which is part of the catalytic triad (Ser, His, Asp), is generally
located about 150 residues away from the C-terminal extremity of these enzymes (which
are all proteins that contains about 700 to 800 amino acids).

One of the most intensively studied prolyl oligopeptidases is dipeptidyl peptidase
IV (DPPIV, EC 3.414.5), a type II glycoprotein, which is the only well characterised
dipeptidyl aminopeptidase known to be located on the outer side of plasma membranes.
As indicated above, dipeptidyl aminopeptidases are characterised by their ability to cleave
N-terminal dipeptides from a variety of small peptides. Dipeptidyl aminopeptidases show
different substrate specificities and cellular localisation, suggesting different fanctions of
each activity in peptide processing. DPPIV is characterised by its capacity to cleave N-
terminal dipeptides containing proline or alanine as the penultimate residue. The DPPIV
gene spans approximately 70 kb and contains 26 exons, ranging in size from 45 bp to 1.4
kb. The nucleotide sequence (3,465 bp) of the cDNA contains an open reading frame
encoding a polypeptide comprising 766 amino acids. The nucleotides that encode the
active site sequence (G-W-S-Y-G) are split between 2 exons. This clearly distinguishes
the genomic organisation of the prolyl oligopeptidase family from that of the classic serine
protease family.

DPPIV is widely distributed in mammalian tissues and is found in great
abundance in the kidney, intestinal epithelium and placenta (Yaron, A. and Naider, F.,
Critical Reviews in Biochem. Mol. Biol. 1993 {1], 31). In the human immune system,
the enzyme is expressed almost exclusively by activated T-lymphocytes of the CD4*
type where the enzyme has been shown to be synonymous with the cell-surface antigen
CD26. Although the exact role of DP-IV in human physiology is still not completely
understood, recent research has shown that the enzyme clearly has a major role in human
physiology and pathophysiology.

2-
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On human T cells, DPPIV expression appears late in thymic differentiation and is
preferentially restricted to the CD4* helper/memory population, and CD26 can deliver a
potent co-stimulatory T-cell activation signal. DPPIV, also known as T-cell activation
antigen CD26, therefore plays an important role in the immune response via association
with CD45 tyrosine phosphatase and, through its ability to bind adenosine deaminase
(ADA) to the T-cell surface, protects the T-cell from adenosine-mediated inhibition of
proliferation. Furthermore, the regulation of the function of chemokines by
CD26/DPPIV appears to be essential for lymphocyte trafficking and infectivity of HIV
strains. DPPIV has been associated with numerous functions including involvement in
T-cell activation, cell adhesion, digestion of proline containing peptides in the kidney
and intestines, HIV infection and apoptosis, and regulation of tumorigenicity in certain
melanoma cells, Pethiyagoda et al., Clin. Exp. Metastasis 2000;18(5):391-400. DPPIV
is also implicated in the endocrine regulation and metabolic physiology. More
particularly, DPPIV cleaves the amino-terminal His-Ala dipeptide of GLP-1, generating
a GLP-1 receptor antagonist, and thereby shortens the physiological response to GLP-1.
Glucagon-like peptide-1 (GLP-1), an incretin that induces glucose-dependent insulin
secretion, is rapidly degraded by DPPIV, and since the half-life for DPPIV cleavage is
much shorter than the half-life for removal of GLP-1 from circulation, a significant
increase inGLP-1 bioactivity (5- to 10- fold) is anticipated from DPP-IV inhibition.
Inhibitors of DPPIV are currently being studied in the clinic as potential therapeutic
agents for type 2 diabetes and impaired glucose tolerance.

Various different inhibitors of DPPIV were known in 1993. One of these is a
suicide inhibitor N-Ala-Pro-O-(nitrebenzoyl-) hydroxylamine. Another is a competitive
inhibitor: e-(4-nitro) benzoxycarbonyl-Lys-Pro, and another is a polyclonal rabbit anti-
porcine kidney DPPIV immunoglobulin. Others have since been developed and are
described in detail in U.S. Patents Nos. 5,939,560, 6,110,949m 6,011,155 and 5,462,928.

In addition to, but independent of, its serine type catalytic activity, DPPIV binds
closely to the soluble extracellular enzyme adenosine deaminase (ADA), acting as a
receptor and is thought to mediate signal transduction. DPPIV structure is characterized
by two extracellular domains, an o/p fold hydrolase domain and a 7-blade beta-propeller
domain consisting of repeated beta sheets of about 50 amino acids. Recently it has been
shown that, besides selecting substrates by size, the beta-propeller domain, containing 10
of the 12 highly conserved cysteine residues, contributes to catalysis of the peptidase
domain. In addition, the cysteine-rich domain is responsible for DPPIV-binding to

collagen I and to extracellular ADA. DPPIV is also reported to play a role in fibronectin-

3-
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mediated interactions of cells with extracellular matrix. Recent studies show that the
protease activity of DPPIV is not required for its anti-invasive activity because mutants
of DPPILV that lack the extracellular serine protease activity maintain such activity.

A number of proteins that share similarities with DPPIV have been reported in
thé literature. Several of these proteins have been cloned including DPP-1, DPP-1I,
DPP-111, DPP-X and fibroblast activation protein (FAP). These have been identified and
characterised either by molecular cloning and functional studies of expressed proteins or
as biochemical activities in tissue extracts, DPPIV-beta and other novel peptidases with
functional similarities to DPPIV are not yet cloned. The identification, characterization
and/or appropriate classification of further members of the family of prolyl
oligopeptidases, the elucidation of their physiological (and particularly .
pathophysiological) role, and the application of that knowledge to the development of
new therapeutic agents are significant challenges.

Summary of the Invention

The present invention provides proteins with prolyloligopeptidase (post-proline
cleaving) activities that consiitute three novel members of a family of proteins related to
DPPIV, including the full-length proteins, alternative splice forms, subunits, and
mutants, as well as nucleotide sequences encoding the same. The present invention also
provides methods of screening for substrates, interacting proteins, agonists, antagonists
or inhibitors of the above proteins, and furthermore to pharmaceutical compositions
comprising the proteins and/or mutants, derivatives and/or analogues thereof and/or
ligands thereto.

These novel proteins having significant sequence homology to DPPIV are termed
dipeptidyl peptidase IV—gelateci protein-1, 2 & 3 (DPRP-1, DPRP-2 and DPRP-3). The
amino acid sequences of DPRP-1, DPRP-2 and DPRP-3 are given in SEQ. ID NOS:1, 3
and 5 respectively. Further disclosed are nucleic acid sequences coding for these
proteins (SEQ. ID NOS:2, 4 and 6). Table 1 illustrates the homology (i.e. similarity)
between the novel proteins DPRP-1, DPRP-2 and DPRP-3 and other known serine

proteases.
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Table 1 - Comparison of the sequences of these three novel proteins with DPPIV
and other Clan SC, Family 89 bers and Suk ily B bers

Protease | Profease Homology| TM | Ser-Asp-His . .
Famity | name [N® Of32-\ith DRIV region| Trisa | Gen¢location (OptimalpH
(Cian CA,
iFamily C’l DPFL 463 N N N ligl4.1-q14.3 -
DPPI 500 N Y N - 4.5-6.0
(Clan 5C,
Family §28 QPP 492 N N N 4.5-7.5
PCP 496 N N N - -
[Unassigned DPPIIT 737 N N N -
DPPIV 766 100 Y Y 2q24.3 7.5-8.0
DPPVI B65 52 Y Mutation 7
FAP 760 70 Y Y 2923 7.5-8.0
lc1an sC, DPRP-1 882 41 N Y 15q22.1-15q22.2 7.5-8.0
[Family S9,
ily B DPRP-2 864 39 N Y 19p13.3 7.5-8.0
DPRP-3 796 54 Y Mutation 2012.3-2q14.1 -

The greatest homology between DPRP-1, DPRP-2 and DPPIV is seen in the C-
terminal sequences. On the basis of sequence homology with DPPIV (see Figure 1), one
might predict that these DPRP proteins would have functions that include, but are not
limited to, roles as enzymes. Cloning, expression, biochemical and molecular
characterization have confirmed this hypothesis.

The expression pattern of DPRPs and the localization to specialized epithelial
cefls and plasma cells (Leydig cells, prostate epithelial cells, lymphocytes, B cells) is
consistent with a role in differentiation, proliferation and inflammation, The localization
of the DPRP-1 gene in hormone sensitive cancers (breast, prostate, testicular), tissues
regulated by testosterone and the abundant expression in poorly differentiated cancers,
demonstrate that DPRP-activating or inhibiting molecules will have numerous
therapeutic applications in the treatment of disorders characterized by disregulated
growth, differentiation and steroid or polypeptide hormone synthesis and degradation.
Data disclosed herein supports the hypothesis that DPRP-1 and DPRP-2 are involved in
the regulation of proliferation of in vitro models of prostate and testis cancer well known
to those skilled in the art.

DPRP-1 and DPRP-2 activities described herein and their expression patterns are
compatible with their having functional roles as physiological regulators of the immune
and neuroendocrine systems through the enzymatic modification of biochemical

mediators like peptides and chemokines. The numerous functions previously described
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for DPPIV based upon the use of inhibitors may be due in part to its action and that of
similar proteins, like the DPRPs. Therefore, the discovery of selective and potent
inhibitors of DPPIV, of the DPRPs and of other related proteases like FAP is considered
central to achieving effective and safe pharmaceutical use of these and any newly
identified serine protéase inhibitors, as well as other active compounds that modify the
function(s) of such proteins.

The invention thus provides novel proteins or polypeptides, the nucleic acids
coding therefor, cells which have been modified with the nucleic acid so as to express
these proteins, antibodies to these proteins, a screening method for the discovery of new
therapeutic agents which are inhibitors of the activity of these proteins (or which are
inhibiters of DPPIV and not of the proteins), and therapeutic agents discovered by such
screening methods. Tle novel proteins and the nucleic acids coding therefor can be used
to discover new therapeutic agents for the treatment of certain diseases, such as for
example, reproductive, inflammatory and metabolic disorders and also in the preparation
of antibodies with therapeutic or diagnostic value. ’

In accordance with one aspect of the present invention, thers are provided novel,
mature, biologically active proteins, principally of human origin. Such proteins may be
isolated in small quantities from suitable animal (including human) tissue or biological
fluids by standard techniques; however, larger quantities are more conveniently prepared
in cultures of cells genetically modified so as to express the protein.

In accordance with another aspect of the present invention, there are provided
isolated nucleic acid molecules encoding polypeptides of the present invention including
mRNAs, DNAs, cDNAs, genomic DNAs thereof,

In accordance with a further aspect of the present invention, nucleic acid probes
are also provided comprising nucleic acid molecules of sufficient length to specifically
hybridize to a nucleic acid sequence of the present invention.

In accordance with a still further aspect of the present invention, processes
utilizing recombinant techniques are provided for producing such polypeptides useful for
in vitro scientific research, for example, synthesis of DNA and manufacture of DNA
vectors. Processes for producing such polypeptides include culturing recombinant
prokaryotic and/or eukaryotic host cells that have been transfected with DNA vectors
containing a nucleic acid sequence encoding such a polypeptide and/or the mature
protein under conditions promoting expression of such protein and subsequent recovery
of such protein or a fragment of the expressed product.
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In accordance with still another aspect, the invention provides methods for using
DPRP polypeptides and polynucleotides, including the treatment of infections, such as
bacterial, fungal, protozoan and viral infections, particularly infections caused by HIV-1
or HIV-2, pain, diabetes, precocious puberty, infertility, obesity, anorexia, bulimia,
Parkinson’s disease, acute heart failure, hypotension, hypertension, urinary retention,
osteoporosis, angina pectoris, myocardial infarction, stroke, ulcers, asthma, allergies,
benign prostatic hypertrophy, cancers including hormone-sensitive and androgen-~
independent cancers, migraines, vomiting, psychotic and neurological disorders,
including anxiety, schizophrenia, manic depression, depression, dementia, and severe
mental retardation, and dyskinesias, hereinafter collectively referred to as "the Diseases".

In accordance with yet another aspect of the present invention, there is provided a
process for utilizing such polypeptides, or polynucleotides encoding such polypeptides,
for the discovery of compounds that inhibit the biological activity of the mature proteins
thereof, e.g. by cleaving an N-terminal dipeptide, and such inhibitors are thus also
provided.

In accordance with a more specific aspect, the invention provides iolated nucleic
acid which encodes (a) a polypeptide which includes the amino acid sequence of one of
SEQ IDNOS:1, 3 and 5, or (b) a polypeptide having an amino acid sequence that is at
least about 70% similar thereto and exhibits the same biological function, or which is an
alternative splice variant of one of SEQ ID NOS:2, 4 and 6, or which is a probe
comprising at least 14 contiguous nucleotides from said nucleic acid encoding () or (b),
or which is complementary to any one of the foregoing.

In accordance with another specific aspect, the invention provides a polypeptide
which may be optionally glycosylated, and which (a) has the amino acid sequence of a
mature protein set forth in any one of SEQ ID NOS:1, 3 and 5; (b) has the amino acid
sequence of a mature protein having at least about 70% similarity to one of the mature
proteins of (a) and which exhibits the same biological function; (¢) bas the amino acid
sequence of a mature protein having at least about 90% identity with a mature protein of
any of SEQ ID NOS:1, 3 and 5; or (d) is an immumologically reactive fragment of (a).

In accordance with still another specific aspect, the invention provides a method
for the screening for a compound capable of inhibiting the enzymatic activity of at least
one mature protein of the invention, which method comprises incubating said mature
protein and a suitable substrate for said mature protein in the presence of one or more
test compounds or salts thereof, measuring the enzymatic activity of said mature protein,
comparing said activity with comparable activity determined in the absence of a test

-7-
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compound, and selecting the test compound or compounds that reduce the enzymatic
activity, and it also provides a method for screening for a compound capable of
inhibiting the enzymatic activity of DPPIV that does not inhibit the enzymatic activity of
at least one mature protein and a suitable substrate in the presence of one or more
inhibitors of DPPIV or salts thereof, measuring the enzymatic activity of said mature
protein, comparing said activity with comparable activity determined in the absence of
the DPPIV inhibitor, and selecting a compound that does not reduce the enzymatic
activity of said mature protein.

These and other aspects of the present invention should be apparent to those
skilled in the art from the detajled description which follows.

FIGS. 1A and 1B show the co-linear alignment of DPRP-1, DPRP-2, DPRP-3
and DPPIV, with shading being supplied to indicate the same (black) or similar (gray)
amino acid residues at a particular location.

FIG. 2 is similar to FIG. 1 and shows co-linear alignment of human and mouse
DPRP-2.

FIG. 3 is a graph which shows the effects of various tetrapeptide amide inbibitors
on dipeptidyl peptidase enzyme activity.

FIGS. 4A-4C show the effects of three inhibitor compounds on the proliferation
of PC3 prostate cancer cell lines at various doses.

Detailed Description of the Preferred Embodiments

In accordance with an aspect of the present invention, there are provided isolated
nucleic acid sequences (polynucleotides), which encode the mature polypeptides having
the deduced amino acid sequences of the three DPRP’s (SEQ ID NOS:1, 3 and 5).

The polynucleotides of this invention were discovered using a human testis
cDNA library (DPRP-1), a human colon library (DPRP-2) and a human hypothalamus
cDNA library (DPRP-3). Isolated nucleic acid for DPRP-1 contains an open reading
frame encoding a protein of approximately 882 amino acids in length which is
structurally related to human DPPIV, showing 26% identity, and 41% similarity over the
entire human DPPIV protein sequence. Isolated nucleic acid for DPRP-2 contains an
open reading frame encoding for a protein of approximately 864 amino acids, which is
39% similar to the entire DPPIV amino acid sequence. Analysis of DPRP-1 and DPRP-
2 primary amino acid sequence using hydrophobicity plots predicts that these two
proteins do not have a transmembrane domain. Despite this fact, it is possible that these
intracellular serine proteases are secreted upon cellular activation. Quiescent cell proline

-8-



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

(45)

WO 02/31134 PCT/US01/31874

10

15

20

25

dipeptidase (QPP) is a serine protease that is targeted to intracellular vesicles that are
distinct from lysosomes (Chiravuri M, et al., J. Immunol. 2000 Nov 15;165(10):5695-
702 ). This hypothesis expands the potential site(s) and scope of DPRP-1 and DPRP-2
involvement in mechanisms for post-translational regulation of chemeokines, cytokines,
peptides and polypeptides. The full length DPRP-3 sequence contains 796 amino acids,
a signal peptide from 1 to 48, and a transmembrane domain between 34 and 56. The
mature protein is predicted to be a type Il membrane protein and may be cleaved to
produce a soluble form. The amino acid sequence is set forth in SEQ ID NO:5 , which
was deduced from SEQ ID NO:6 and has 54% similarity with DPPIV.

Amino acid sequence alignments of these polypeptides with members of the
prolyloligopeptidase enzyme subfamily S9B show that all three DPRP proteins have
overall sequence and structural homology to DPPIV and FAP. DPRPs are predicted to
be a members of the enzyme Clan SC (Serine nucleophile) with catalytic residues in the
order Ser, Asp, His and the active site sequence (G-W-S-Y-G).

Table 2. Homology (i.e. similarity) between DPRP-1, DPRP-2, DPRP-3 and members
of the proly! oligopeptidase family SSB enzymes.

DPPIV

41 DPRP-1

39 74 DPRP-2

54 39 40 DPRP-3

70 41 39 52 | FAP

52 40 42 68 | 55 | DPPVI

DPRP-1, DPRP-2 and DPRP-3 do not exhibit sequence similarity with any
members of the classical serine protease families, chymotrypsin and subtilisin. The order
of the catalytic triad residues is different in the three main related SC clan families: His-
Asp-Ser in chymotrypsin, Asp-His-Ser in subtilisin and Ser-Asp-His in the prolyl
oligopeptidases.

As shown in Table 2, DPRP-3 has the highest homology with DPPVI (68%
homology and 51% identity). Wada et al isolated cDNA clones for DPPV], a DPPIV-
related protein, from bovine, rat (Wada et al., Proc. Nat. Acad, Sei. §9: 197-201. (1 9'92))
and human (Yokotani et al., Hum, Molec. Genet. 2:1037-1039 (1993)) brain libraries.
They demonstrated that, unlike DPPIV, the catalytic triad in DPPVI does not have the
first serine residue. In DPRP-3 two of the amino acids in the catalytic triad

9
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characteristic of the serine protease family are conserved. However, the serine residue
itself is replaced by glycine. While the absence of the serine residue is likely to prevent
protease activity at this site, it is possible that multiple other functions mediated by other
functional domains of the protein remain intact,

As briefly described above, DPPIV is a multifunctional molecule that exerts
important functions depending on the expressed cells and tissues, in addition to its
catalytic activity as a peptidase. DPRP-3 and DPPVI are also likely to maintain multiple
functions despite the absence of an intact catalytic triad. For example, DPPVI has been
implicated in the regulation of neuronal plasticity. DPPVI is highly expressed in the
hippocampus, thalamus, hypothalamus and stiatum. In addition, developmental arrest
and embryonic lethality of rumyp white Rw/Rw embryos is thought to be due to disruption
of the DPPIV gene. Rw mutation is associated with a chromosomal inversion spanning
30 cM of the proximal portion of mouse chromosome 5. Genomic analysis of the DPPVI
gene on the Rw chromosome places the inversion breakpoint in the coding region
resulting in loss of a significant fraction of the C-terminal region, Hough R.B. et al.,
Proc. Nat. Acad. Sci.. 95, 13800-13805 (1998).

The human DPRP-1 gene, predicted to be 32668bp in length, has at least 22
exons and eight transcripts. It maps to chromosome 15 (NT_010265) at position
15q21,1 —15922.1. The lengths of predicted alternative splice variant transcripts vary
between 602bp and 4523bp (see SEQ ID NOS: 7-22). This is in agreement with the
multiple transcripts observed by Northern blot analysis (See Example 2). ESTs
representing the transcripts were found in numerous tissues including senescent
fibroblasts, T-lymphocytes, germinal center B-cells, germ cell seminoma, testis,
melanocytes, uterus, ovary breast, multiple sclerosis lesions, pancreas and placenta,

Human DPRP-2 belongs to a gene with at least 27 exons and nine splice variants
(see SEQ ID NOS:23-40). One SNP was observed in the 3' UTR. (88% (37) C vs. [2%
(5) T). The DPRP-2 gene maps to region 19p13.3 of chromosome 19. This location is
host to a number of disease markers and is associated with various disorders including
hypocalciuric hypercalcesnia, type II cerebellar ataxia, muscular dystrophy, convulsions,
susceptibility to atherosclerosis, psoriasis, ectodermal dysplasia, and acute myeloid
leukemia. In agreement with the ubiquitous distribution of the mRNA observed by
Northern blot analysis (see Example 2), DPRP-2 was expressed in a wide variety of
tissues upon examination of EST’s coverage (e.g. over 64 EST’s expressed in liver,
spleen, muscle, melanocytes, heart, lung, placenta, skin, pancreas, stomach, brain
parathyroid gland). »

-10-
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Human DPRP-3 belongs to a gene with at least 23 exons and two splice variants
(see SEQ ID NOS:41-44). The gene maps to chromosome 2 (NT_005445) at position
2q12.3-2q14.1. Transcripts for DPRP-3 did not show as wide a distribution as DPRP-1
and DPRP-2. As shown by Northern blot in Example 2, DPRP-3 expression is restricted
to brain and pancreas. ESTs representing the DPRP-3 mRNA were abundant in tissue
derived from multiple sclerosis lesions, hypothalamus, whole brain and nerves, with a
few transcripts being found in uterus and colon. ’

The relationships among human and rodent proteases in clan SC, including
DPRP-1 DPRP-2 and DPRP-3, were analyzed using Neighbor Joining method (NI), see
Saitou and Nei, Mol. Biol. Evol., 4, 406-525 (1987). Phylogenetic analysis shows that
among the 89 proteases, DPRP-1 and DPRP-2, both lacking a transmembrane domain,
are distinguished from DPPIV and its closely related proteins like FAP. Similarity is
shown however between DPPIV and FAP and between DPRP-3 and DPPVT, which are
all type Il membrane proteins.

A database search for additional DPRP-related genes revealed the presence of a
murine sequence related to DPRP-1. Alignment of this mouse sequence with the novel

human proteases shows that the mDPRP-1 displays considerable homology with its
buman counterpart (FIG. 2). One skilled in the art will readily recognize that the novel
mouse protease gene can be isolated using the sequence information disclosed herein and
can be readily incorporated into one of the routinely used expression constructs which
are well known in the art. Use of this disclosed sequence by those skilled in the art to
generate a transgenic mouse model will employ development of gene-targeting vectors,
for example, that result in homologous recombination in mouse embryonic stem cells.
The use of knockout mice in further analysis of the function of DPRP genes is a valuable
tool.

The polynucleotides of the present invention may be in the form of RNA or in
the form of DNA; DNA should be understood to include cDNA, genomic DNA, and
synthetic DNA. The DNA may be double-stranded or single-stranded and, if single-
stranded, may be the coding strand or non-coding (antisense) strand. The coding
sequence which encodes the mature polypeptide may be identical to the coding sequence
shown in SEQ ID NOS:2, 4 and 6 respectively, or it may be a different coding sequence
encoding the same mature polypeptide, as a result of the redundancy or degeneracy of
the genetic code or a single nucleotide polymorphism. For example, it may also be an
RNA transcript which includes the entire length of any one of SEQ ID NOS:2, 4 and 6.

-11-
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The polynucleotides which encode the mature proteins of SEQ ID NOS:1, 3, 5,
respectively, may include but are not limited to the coding sequence for the mature
brotein alone; the coding sequence for the mature polypeptide plus additional coding
sequence, such as a leader or secretory sequence or a proprotein sequence; and the
coding sequence for the mature protein (and optionally additional coding sequence) plus
non-coding sequence, such as introns or a non-coding sequence 5' and/or 3' of the coding
sequence for the mature protein.

Thus, the term "polynucleotide encoding a polypeptide" or the term "nucleic acid
encoding a polypeptide" should be understood to encompass a polynucleotide or nucleic
acid which includes only coding sequence for the mature protein as well as one which
includes additional coding and/or non-coding sequence. The terms polynucleotides and
nucleic acid are used interchangeably. .

The present invention also includes polynucteotides where the coding sequence
for the mature protein may be fused in the same reading frame to a polynucleotide
sequence which aids in expression and secretion of a polypeptide from a host cell; for
example, a leader sequence which functions as a secretory sequence for controlling
transport of a polypeptide from the cell may be so fused. The polypeptide having such a
leader sequence is termed a preprotein or a preproprotein and may have the leader
sequence cleaved, by the host cell to form the mature form of the protein. These
polynucleotides may have a 5' extended region so that it encodes a proprotein, which is
the mature protein plus additional amino acid residues at the N-terminus. The
expression product having such a prosequence is termed a proprotein, which is an
inactive form of the mature protein; however, once the prosequence is cleaved an active
mature protein remains. Thus, for example, the polynucleotides of the present invention
may encode mature proteins, or proteins having a prosequence, or proteins having both a
prosequence and a presequence (leader sequence).

The polynucleotides of the present invention may also have the coding sequence
fused in frame to a marker sequence which allows for purification of the polypeptides of
the present invention. The marker sequence may be a polyhistidine tag, a hemagglutinin
(HA) tag, a c-myc tag or a VS tag when a mammalian host, e.g. COS-1 cells, is used.
The HA tag would correspond to an epitope derived from the influenza hemagglutinin
protein (Wilson, I, et al., Cell, 37:767 (1984)), and the c-myc tag may be an eptitope
from human Myc protein (Evans, G.L et al., Mol. Cell. Biol. 5. 3610-3616 (1985)).

The term "gene" means the segment of DNA involved in producing a polypeptide
chain; it includes regions preceding and following the coding region (leader and trailer)

-12-
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as well as intervening sequences (introns) between individual coding segments (exons).
The term “significant sequence homology™ is intended to denote that at least 25%,
preferably at least 40%, of the amino acid residues are conserved, and that, of the non-
conserved residues, at least 40% are conservative substitutions.

Fragments of the full-length genes of the present invention may be used as a
hybridization probe for a ¢cDNA library to isolate full-length cDNA as well as to isolate
other cDNAs which have significant sequence homology to the gene and will encode
proteins or polypeptides having similar biological activity or function. By similar
biological activity or function, for purposes of this application, is meant the ability to
cleave an N-terminal dipeptide having Ala or Pro as the penultimate residue or other
amino acids. Such a probe of this type has at least 14 bases (at least 14 contiguous
nucleotides from one of SEQ ID NOS:2, 4 or 6), preferably at least 30 bases, and such
may contain, for example, 50 or more bases. Stch probe may also be used to identify a
cDNA clone corresponding to a full-length transcript and/or a genomic clone or clones
that contains the complete gene, including regulatory and promoter regions, exons, and
introns. Labelled oligonucleotides having a sequence complementary to that of the gene
of the present invention are useful to screen a library of human cDNA, genomic DNA or
mRNA to locate members of the library to which the probe hybridizes. As an example, a
known DNA sequence may be used to synthesize an oligonucleotide probe which is then
used in screening a library to isolate the coding region of 2 gene of interest.

The present invention is considered to further provide polynucleotides which
hybridize to the hereinabove-described sequences wherein there is a least 70%,
preferably at least 90%, and more preferably at least 95% identity or similarity between
the sequences, and thus encode proteins having similar biological activity. Moreover, as
known in the art, there is “similarity” between two polypeptides when the amino acid
sequences contain the same or conserved amino acid substitutes for each individual
residue in the sequence. Identity and similarity may be measured using sequence
analysis software (e.g., Sequence Analysis Software Package of the Genetics Computer
Group, University of Wisconsin Biotechnology Center, 1710 University Avenue,
Madison, WI 53705). The present invention particularly provides such polynucleotides
which hybridize under stringent conditions to the hereinabove-described
polynucleotides. As hexein used, the term "stringent conditions” means conditions which
permit hybridization between polynucleotides sequences and the polynucleotide
sequences of SEQ ID NOS:2, 4 and 6 where there is at least about 70% identity.

Suitably stringent conditions can be defined by, e.g., the concentrations of salt or

13-



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

(50)

WO 02/31134 PCT/US01/31874

15

20

25

30

35

formamide in the prehybridization and hybridization solutions, or by the hybridiiation
temperature, and are well known in the art. In particular, stringency can be increased by
reducing the concentration of salt, by increasing the concentration of formamide, and/or
by raising the hybridization temperature.

For example, hybridization under high stringency conditions may employ about
50% formamide at about 37°C to 42°C, whereas hybridization under reduced stringency
conditions might employ about 35% to 25% formamide at about 30°C to 35°C. One
particular set of conditions for hybridization under high stringency conditions employs
42°C, 50% formamide, 5x. SSPE, 0.3% SDS, and 200 pg/m! sheared and denatured
salmon sperm DNA. For hybridization under reduced stringency, similar conditions as
described above may be nsed in 35% formamide at a reduced temperature of 35°C. The
temperature range corresponding to a particular level of stringency can be further
narrowed by calculating the purine to pyrimidine ratio of the nucleic acid of interest and
adjusting the temperature accordingly. Variations on the above ranges and conditions
are well known in the art. Preferably, hybridization should occur only if there is at least
95%, and more preferably at least 97%, identity between the sequences. The
polynucleotides which hybridize to the hereinabove described polynucleotides in a
preferred embodiment encode polypeptides which exhibit substantially the same
biological function or activity as the mature protein encoded by one of the cDNASs of
SEQ ID NOS:2, 4 and 6.

As mentioned, a suitable polynucleotide probe may have at least 14 bases,
preferably 30 bases, and more preferably at least 50 bases, and will hybridize to a
polynucleotide of the present invention which has an identity thereto, as hereinabove
described, and which may or may not retain activity. For example, such polynucleotides
may be employed as a probe for hybridizing to the polynucleotides of SEQ ID NOS:2, 4
and 6 respectively, for example, for recovery of such a polynucleotide, or as a diagnostic
probe, or as a PCR primer. Thus, the present invention includes polynucleotides having
at least a 70% identity, preferably at least a 90% identity, and more preferably at leasta
95% identity to a polynucleotide which encodes the polypeptides of SEQ ID NOS:1, 3
and 5 respectively, as well as fragments thereof, which fragments preferably have at
least 30 bases and more preferably at least 50 bases, and to polypeptides encoded by
such-polynucleétides.

As is well known in the art, the genetic code is redundant in that certain amino
acids are coded for by more than one nucleotide triplet (codon), and the invention

includes those polynucleotide sequences which encode the same amino acids using a
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different codon from that specifically exemplified in the sequences herein. Such a
polynucleotide sequence is referred to herein as an "equivalent” polynucleotide
sequence. The present invention further includes variants of the bereinabove described
polynucleotides which encode for fragments, such as part or all of the mature protein,
analogs and derivatives of one of the polypeptides having the deduced amino acid
sequence of SEQ ID NOS:1, 3 and 5 respectively. The variant forms of the
polynucleotides may be a naturally occurring allelic variant of the polynucleotides or a
non-naturally occurring variant of the polynucleotides. For example, the variant in the
nucleic acid may simply be a difference in codon sequence for the amino acid resulting
from the degeneracy of the genetic code, or there may be deletion variants, substitution
variants and addition or insertion variants. As known in the art, an allelic variant is an
alternative form of a polynucleotide sequence which may have a substitution, deletion or
addition of one or more nucleotides that does not substantially alter the biological
function of the encoded polypeptide.

The present invention further includes polypeptides which have the deduced
amino acid sequence of SEQ ID NOS:I, 3 and 5, as well as fragments, analogs and
derivatives of such polypeptides. The terms "fragment," "derivative” and "analog”,
when referring to the polypeptides of SEQ ID NOS:1, 3 and 5, means polypeptides that
retain essentially the same biological function or activity as such polypeptides. An
analog might, for example, include a proprotein which can be activated by cleavage of
the proprotein portion to produce an active mature protein. The polypeptides of the
present invention may be recombinant polypeptides, natural polypeptides or synthetic
polypeptide; however, they are preferably recombinant polypeptides, glycosylated or
unglycosylated.

The fragment, derivative or analog of a polypeptide of SEQ ID NOS:1, 3 and 5
respectively, may be (i) one in which one or more of the amino acid residues is
substituted with a conserved or non-conserved amino acid residue (preferably a
conserved amino acid residue) and such substituted amino acid residue may or may not
be one encoded by the genetic code, or (ii} one in which one or more of the amino acid
residues includes a substituent group, or (iii) one in which additional amino acids are
fused to the mature protein, such as a leader or secretory sequence or a sequence which
is employed for purification of the mature polypeptide or a proprotein sequence. Such
fragments, derivatives and analogs are deemed to be within the scope of those skilled in
the art to provide upon the basis of the teachings herein.
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The polypeptides and polynucleotides of the present invention should be in an
isolated form, and preferably they are purified to substantial homogeneity or purity. By
substantial homogeneity is meant a purity of at least about 85%.

The term "isolated" is used to mean that the material has been removed from its
original environment (e.g., the natural environment if it is naturally occurring). For
example, a naturally occurting polynucleotide or polypeptide present in a living anirnal
is not considered to be isolated, but the same polynucleotide or polypeptide, when
separated from substantially all of the coexisting materials in the natural system, is
considered isolated. For DNA, the term includes, for example, a recombinant DNA
which is incorporated into a vector, into an autonomously replicating plasmid or virus, or
into the genomic DNA of a prokaryote or eukaryote; or which exists as a separate
molecule (.., a cDNA or a genomic or cDNA fragment produced by pelymerase chain
reaction (PCR) or restriction endonuclease digestion) independent of other sequences, It
also includes a recombinant DNA. which is part of a hybrid gene encoding additional
polypeptide sequence, e.g., a fusion protein. Further included is recombinant DNA
which includes a portion of the nucleotides shown in one of SEQ ID NO:2,4 ar 6 which
encodes an alternative splice vatiant of the DPRP. Various alternative splice variants are
exemplified in SEQ ID NOS:8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,
40, 42, 44 and 46.

The polypeptides of the present invention include any one of the palypeptide of
SEQ ID NOS:1, 3 and 5 (in particular the mature protein), as well as polypeptides which
have at least 70% similarity (e.g. preferably at least 60% and more preferably at least
70% identity) to one of the polypeptides of SEQ ID NOS:1, 3 and 5, more preferably at
least 90% similarity (e.g. preferably at least 90% identity) to one of the polypeptides of
SEQ ID NOS:1, 3 and 5, and most preferably at least 95% similarity (e.g. preferably at
least 95% identity) to one of the polypeptides of SEQ ID NOS:1, 3 and 5. Moreover,
they should preferably include exact portions of such polypeptides containing a sequence
of at least 30 amino acids, and more preferably at least 50 amino acids.

Fragments or portions of the polypeptides of the present invention may be
employed as intermediates for producing the corresponding full-length polypeptides by
peptide synthesis. Fragments or portions of the polynucleotides of the present invention

“may also be used to synthesize full-length polynucleotides of the present invention.

The present invention also includes vectors which include such polynucleotides,
host cells which are genetically engineered with such vectors and the production of
polypeptides by recombinant techniques using the foregoing. Host cells are genetically
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engineered (transduced or transformed or transfected) with such vectors which may be,
for example, a cloning vector or an expression vector. The vector may be, for example,
in the form of a plasmid, a viral particle, a phage, etc. The engineered host cells can be
cultured in conventional nutrient media modified as appropriate for activating promoters,
selecting transformants or amplifying the genes of the present invention. The culture
conditions, such as temperature, pH and the like, are those commonly used with the host
cell selected for expression, as well known to the ordinarily skilled artisan.

The polynucleotides of the present invention may be employed for producing
polypeptides by recombinant techniques. Thus, for example, the polynucleotides may be
included in any one of a variety of expression vectors for expressing polypeptides. Such
vectors include chromosomal, nonchromosomal and synthetic DNA sequences, ¢.g.,
derivatives of SV40; bacterial plasmids; phage DNA; baculovirus; yeast plasmids;
vectors derived from combinations of plasmidsl and phage DNA, viral DNA such as
vaccinia, adenovirus, fowl pox virus, and pseudorabies. However, any other vector may
be used as long as it is replicable and viable in the host.

The appropriate DNA sequence may be inserted into the vector by any of a
variety of procedures. In general, the DNA sequence is inserted into an appropriate
restriction endonuclease site(s) by procedures well known in the art, which procedures
are deemed. to be within the scope of those skilled in this art.

The DNA sequence in the expression vector is operatively linked to an
appropriate expression control sequence(s) (promoter) to direct mRNA synthesis, As
representative examples of such promoters, there may be mentioned: LTR or SV40
promoter, the E. coli. lac or trp, the phage lambda P.sub.L promoter and other promoters
known to control expression of genes in prokaryotic or eukaryotic cells or their viruses.
The expression vector should also contain a ribosome binding site for translation
initiation and a transcription terminator. The vector may also include appropriate
sequences for amplifying expression. In addition, the expression vectors preferably
contain one or more selectable marker genes to provide a phenotypic trait for selection
of transformed host cells, such as dihydrofolate reductase or neomycin-resistance for
eukaryotic cell culture, or such as tetracycline- or ampicillin-resistance in £. coli.

The vector containing the appropriate DNA sequence as hereinabove described,
as well as an appropriate promoter or control sequence, may be employed to transform
an appropriate host to permit the host to express the protein. As representative examples
of appropriate bosts, there may be mentioned: bacterial cells, such as E. coli,
Streptomyces, Salmonella typhimurium; fungal cells, such as yeast; insect cells, such as
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Drosophila S2 and Spodoptera S£9; animal cells, such as CHO, COS or Bowes
melanoma; adenoviruses; plant cells, etc. The selection of an appropriate host is deemed
to be within the scope of those skilled in the art from the teachings herein.

Synthctic production of nucleic acid sequences is well known in the art as is
apparent from CLONTECH 95/96 Catalogue, pages 215-216, CLONTECH, 1020 East
Meadow Circle, Palo Alto, Calif. 94303. Thus, the present invention also includes
expression vectors useful for the production of the proteins of the present invention

The present invention further includes recombinant constructs comprising one or
more of the sequences as broadly described above, The constructs may comprise a
vector, such as a plasmid or viral vector, into which a sequence of the invention has been
inserted, in a forward or reverse orientation. In a preferred aspect of this embodiment,
the construct further comprises regulatory sequences, including, for example, a
promuoter, operably linked to the sequence. Large numbers of suitable vectors and
promoters are known to those of skill in the art, and are commercially available. The
following vectors are provided by way of example: Bacterial: pQE70, pQE60, pQE-2
(Qiagen), pBS, pD10, phagescript, psiX174, pbluescript SK, pbsks, pNH8A, pNH16a,
pNHI8A, pNH46A (Stratagene), ptrc99z, pKK223-3, pKK233-3, pDR540 and pRITS
(Pharmacia); and Bukaryotic: pWLNEQ, pSV2CAT, pOG44, pXT1, pSG (Stratagene)
pSVK3, pBPV, pMSG, and pSVL (Pharmacia). However, any other suitable plasmid or
vector may be used as long as it is replicable and viable in the host.

Promoter regions can be selected from any desired gene using CAT
(chloramphenicol acetyl transferase) vectors or other vectors with selectable markers.
Two appropriate vectors are pKK232-8 and pCM7. Particular named bacterjal
promoters include fack, lacZ, T3, T7, gpt, lambda P.sub.R, P.sub.L and trp. Eukaryotic
promoters include CMV immediate early, HSV thymidine kinase, early and late SV40,
LTRs from retrovirus, and mouse metallothionein-I. Selection of the appropriate vector
and promoter is well within the level of ordinary skill in the art.

Components of the expression vector may generally include: 1) a neomycin
phosphotransferase (G418), or hygromycin B phosphotransferase (hyg) gene as a
selection marker, 2) an E. coli origin of replication, 3) a T7 and SP6 phage promoter
sequence, 4) lac operator sequences, 5) the lactose operon repressor gene (laclq) and 6) a
multiple cloning site linker region. Such an origiu of replication (0riC) may be derived
from pUC19 (LTI, Gaithersburg, Md.).

A nucleotide sequence encoding one of the polypeptides SEQ ID NOS:2,4 and 6
having the appropriate restriction sites is generated, for example, according to the PCR
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protocol described in Example 1 hereinafter, using PCR primers having restriction sites
for Kpnl (as the 5' primer) and Notl or Sac] (as the 3' primer) for DPRP-1, or sites for
HindIII (as the 5 primer) and Notl or BamHI (as the 3° primer) for DPRP-2. The PCR
ingerts are gel-purified and digested with compatible restriction enzymes. The insert and
vector are ligated according to standard protocols.

In a further embodiment, the present invention provides host cells containing the

.- above-described constructs. The host cell can be a higher eukaryotic cell, such as a

mammalian cell, or a Jower eukaryotic cell, such as a yeast cell, or the host cell can be 2
prokaryotic cell, such as a bacterial cell. Introduction of the construct into the host cell
can be effected by calcium phosphate transfection, DEAE-Dextran mediated
transfection, lipofection or electroporation (Davis, L., Dibner, M., Battey, 1., Basic
Methods in Molecular Biology, (1986)).

Such constructs in host cells are preferably used in a conventional manner to
produce the gene product encoded by the recombinant sequence. Alternatively, the
polypeptides of the invention can be synthetically produced by conventional peptide
synthesizers or by chemical ligation of suitable fragments thus prepared.

Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other
cells under the control of appropriate promoters. Cell-free translation systems can also
be employed to produce such proteins using RNAs derived from the DNA constructs of
the present invention. Appropriate cloning and expression vectors for use with
prokaryotic and eukaryotic hosts are described by Sambrook, et al., Molecular Cloning:
A Laboratory Manual, Second Edition, Cold Spring Harbor, N.Y., (1989).

Transcription of the DNA encoding the polypeptides of the present invention by
higher eukaryotes is increased by inserting an enhancer sequence into the vector.
Enhancers include cis-acting elements of DNA, usually about from 10 to 300 bp, that act
on a promoter to increase its transcription. Examples include the SV40 enhancer on the
late side of the replication origin bp 100 to 270, a cytomegalovirus early promoter
enhancer, the polyoma enhancer on the late side of the replication origin, and adenovirus
enhancers.

Generally, recombinant expression vectors will include origins of replication and
selectable markers permitting transformation of the host cell, e.g., the ampicillin-
resistance gene of E. coli and S. cerevisiac TRP1 gene, and a promoter derived from a
highly expressed gene to direct transcription of a downstream structural sequence. Such
promoters can be derived from operons encoding glycolytic enzymes, such as 3-
phosphoglycerate kinase (PGK), alpha-factor, acid phosphatase, or heat shock proteins,
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among others. The heterologous structural sequence is assembled in appropriate phase
with translation initiation and termination sequences, and preferably, a leader sequence
capable of directing secretion of translated protein into the periplasmic space or
extracellular medium. Optionally, the heterologous sequence can encode a fusion
profein including an N-terminal identification peptide imparting desired characteristics,
e.g., stabilization or simplified purification of expressed recombinant product,

Useful expression vectors for bacterial use are constructed by inserting a
structural DNA sequence encoding a desired protein together with suitable translation
initiation and termination signals in operable reading phase with a functional promoter,
The vector will comprise one or more phenotypic selectable markers and an origin of
replication to ensure maintenance of the vector and to, if desired, provide amplification
within the host. Suitable prokaryotic hosts for transformation include Z. coli, Bacillus
subtilis, Salmonella typhimurinm and varions species within the genera Pseudomonas,
Streptomyces, and Staphylococcus, although others may also be employed as a matter of
choice.

As a representative but non-limiting example, useful expression vectors for
bacterial use can comprise a selectable marker and bacterial origin of replication derived
from commercially iivailable plasmids comprising genetic elements of the well known
cloning vector pBR322 (ATCC 37017). Such commercial vectors include, for example,
PpKK223-3 (Pharmacia Fine Chemicals, Uppsala, Sweden) and GEM1 (Promega Riotec,
Madison, Wis., U.S.A.). These pBR322 "backbone" sections are combined with an
appropriate promoter and the structural sequence to be expressed.

Following transformation of a suitable host strain and growth of the host strain to
an appropriate cell density, the selected promoter is induced by appropriate means (e.g.,
temperature shift or chemical induction), and cells are cultured for an additional period.
Cells are typically harvested by centrifugation and then disrupted by physical or
chemical means, with the resulting crude extract being retained for further purification.
Microbial cells employed in expression of proteins can be disrupted by any convenient
method, including freeze-thaw cycling, sonication, mechanical disruption and use of
cell-lysing agents; such methods are well known to those skilled in the art.

Various mammalian cell culture systems can also be employed to express a
tecombinant protein. Examples of mammalian expression systems include the CQOS-7
lines of monkey kidney fibroblasts, described by Gluzman, Cell, 23:175 (1981). Other
cell lines capable of expressing a compatible vector include, for example, the C127, 3T3,

CHO, HelLa and BHX cell lines. Mammalian expression vectors will generally comprise
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an origin of replication, a suitable promoter and enhancer, and also any necessary
ribosome binding sites, polyadenylation site, splice donor and acceptor sites, )
transcriptional termination sequences, and 5' flanking nontranscribed sequences. DNA
sequences derived from the SV40 splice, and polyadenylation sites may be used to
provide required nontranscribed genetic elements.

The polypeptides can be recovered and purified from recombinant cell cultures
by methods including ammonium sulfate or ethanol precipitation, acid exiraction, anion
or cation exchange chromatography, phosphocellulose chromatography, hydrophobic
interaction chromatography, affinity chromatography, hydroxylapatite chromatography
and lectin chromatography. Recovery can be facilitated if the polypeptide is expressed
at the surface of the cells, but such is not a prerequisite. Recovery may also be desirable
of cleavage products that are cleaved following expression of a longer form of the
polypeptide. Protein refolding steps as known in this art can be used, as necessary, to
complete configuration of the mature protein. High performance liquid chromatography
(HPLC) can be employed for final purification steps.

The polypeptides of the present invention may be purified natural products, or
produced by recombinant techniques from a prokaryotic or eukaryotic host (for example,
by bacterial, yeast, higher plant, insect or mammalian cells in culture). Depending upon
the host employed in a recombinant production procedure, the polypeptides of the
present invention may be glycosylated or may be non-glycosylated. Polypeptides of the
invention may also include an injtial methionine amino acid residue.

In a preferred embodiment, the proteins of the invention are isolated and purified
50 as to be substantially free of contamination from other proteins. For example, the
proteins of the invention should constitute at least 80% by weight of the total protein
present in a sample, more preferably at least 90%, even more preferably at least 95%,
and most preferably at least 98% by weight of the total protein.

These proteins may be in the form of a solution in water, another suitable solvent,
such as dimethy! sulphoxide (DMSO) or ethanol, or a mixture of suitable solvents.
Examples of mixtures of solvents include 10% (by weight) ethanol in water and 2% (by
weight) DMSO in water. A solution may further comprise salts, buffering agents,
chaotropic agents, detergents, preservatives and the like. Alternatively, the proteins may
be in the form of a solid, such as a lyophilised powder or a crystalline solid, which may
also comprise a residual solvent, a salt or the like.

As used herein, the term "antibodies" includes polyclonal antibodies,
affinity-purified polyclonal antibodies, monoclonal antibodies, and antigen-binding
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fragments, such as F(ab'), and Fab' proteolytic fragments. Genetically engineered intact
antibodies or fragments, such as chimeric antibodies, Fv fragments, single chain
antibodies and the like, as well as synthetic antigen-binding peptides and polypeptides,
are also included. Non-human antibodies may be humanized by grafting non-human
CDRs onto human framework and constant regions, or by incorporating the entire
non-human variable domains (optionally "cloaking” them with a human-like surface by
replacement of exposed residues, wherein the result is a "veneered” antibody). In some
instances, humanized antibodies may retain non-human residues within the human
variable region framework domains to enhance proper binding characteristics. Through
humanizing antibodies, biological half-life may be increased, and the potential for
adverse immune reactions upon administration to humans should be reduced.

Alternative techniques for generating or selecting antibodies useful herein
include in vitro exposure of lymphocytes to human prohormone DPRP protein or a
peptide therefrom, and selection of antibody display libraries in phage or similar vectors
(for instance, through use of immobilized or labeled human DPRP protein or peptide).
Genes encoding polypeptides having potential human DPRP polypeptide binding
domains can be obtained by screening random peptide libraries displayed on phage
{phage display) or on bacteria, such as E. coli. Nucleotide sequences encoding such
polypeptides can be obtained in a number of ways well known in this art.

As would be evident to one of ordinary skill in the art, polyclenal antibodies can
be generated from inoculating a variety of warm-blooded animals, such as horses, cows,
goats, sheep, dogs, chickens, rabbits, mice and rats, with a human DPRP polypeptide or
a fragment thereof. The immunogenicity of a human prohormone DPRP polypeptide
may be increased through the use of an adjuvant, such as alum (aluminum hydroxide) or
Freund's complete or incomplete adjuvant, or surface active substances, such as
tysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, KLH or
dinitrophenol. Among adjuvants used in humans, BCG (bacilli Calmette-Guerin) and
Corynebacterium parvum are especially preferable. Polypeptides useful for
immunization also include fusion polypeptides, such as fusions of DPRP or a portion
thereof with an immunoglobulin polypeptide or with maltose binding protein. The
polypeptide immunogen may be a full-length molecule or a portion thereof, If the
polypeptide portion is "hapten-like", such portion may be advantageously joined or
linked to a macromolecular carrier, such as keyhole limpet hemocyanin (KLH), bovine
serum albumin (BSA) or tetanus toxoid, for immunization. Antibodies to DPRP may
also be generated using methods that are well known in the art. Such antibodies may
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include, but are not limited to, polyclonal, monoclonal, chimeric, and single chain
antibodies, Fab fragments, and fragments produced by a Fab expression library.
Neutra!izing antibodies (i.e., those which block or modify interactions at the active sites)
are especially preferred for therapeutic use.

For the production of antibodies, binding proteins, or peptides which bind
specifically to DPRP, libraries of single chain antibodies, Fab fragments, other antibody
fragments, non-antibody protein domains, or peptides may be screened. The libraries
could be generated using phage display, other recombinant DNA methods, or peptide
synthesis (Vaughan, T. J. et al. Nature Biotechnology 14: 309-314 (1966)). Such
libraries would commonly be screened using methods which are well known in the art to
identify sequences which demonstrate specific binding to DPRP.

It is preferred that the oligopeptides, peptides, or fragments used to induce
antibodies to DPRP haye an amino acid sequence consisting of at least about 5 amino
acids and, more preferably, of at least about 10 amino acids. It is also preferable that
these oligopeptides, peptides, or fragments are identical to a portion of the amino acid
sequence of the natural protein. Short stretches of DPRP amino acids may also be fused
with those of another protein, such as KLH, and antibodies to the chimeric molecule may
be produced.

Monoclonal antibodies to DPRP may be prepared using any well known
technique which provides for the production of antibody molecules by continuous cell
lines in culture. These include, but are not limited to, the hybridoma technique, the
human B-cell hybridoma technique, and the EBV-hybridoma technique, although
monoclonal antibodies produced by hybridoma cells may be preferred.

In addition, techniques devsloped for the production of “chimeric antibodies",
such as the splicing of mouse antibody genes to human antibody genes to obtain a
molecule with appropriate antigen specificity and biological activity, can be used, see
Neuberger, M..S. et al. Nature 312: 604-608 (1984). Alternatively, techniques described
for the production of single chain antibodies may be adapted, using methods known in
the art, to produce DPRP-specific single chain antibodies. Antibodies with related
specificity, but of distinct idiotypic composition, may be generated by chain shuffling
from random combinatorial immunoglobulin libraries. (Burton D. R. Proc. Natl. Acad,
Sci. 88: 11120-11123 (1991)).

Antibodies may also be produced by inducing in vivo production in the
lymphocyte population or by screening inumunoglobulin libraries or panels of highly
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specific binding reagents as disclosed in the literature. (Orlandi, R. et al. Proc. Natl.,
Acad, Sci. 86: 3833-3837 (1989)).
Antibody fragments which contain specific binding sites for DPRP may also be

generated. For example, such fragments include, but are not limited to, F(ab"),
fragments produced by pepsin digestion of the antibody molecule and Fab fragments
generated by reducing the disulfide bridges of the F(ab'), fragments. Alternatively, Fab
expression libraries may be constructed to allow rapid and easy identification of
monoclonal Fab fragments with the desired specificity. (Huse, W. D. et al. Science 254:
1275-1281 (1989)).

Various immunoassays may be used to identify antibodies having the desired
specificity. Numerous protocels for competitive binding or immunoradiometric assays
using either polyclonal or monoclonal antibodies with established specificities are well
known in the art. Such immunoassays typically involve the measurement of complex
formation between DPRP and its specific antibody. A two-site, monoclonal-based
immunoassay utilizing monoclonal antibodies reactive to two non-interfering DPRP
epitopes is preferred, but a competitive binding assay may also be employed.

As earlier mentioned, the DPRPs can be used in treatment of the Diseases.
Pharmaceutical comp'ositions suitable for use in this aspect of the invention include
compositions wherein the active ingredients are contained in an effective amount to
achieve the intended purpose relating to one of the Diseases. The determination of a
therapeutically effective dose is well within the capability of those skilled in the art and
can be estimated initially either in cell culture assays, e.g. of neoplastic cells, or in
animal models, usually mice, rats, rabbits, dogs, or pigs. An animal model may also be
used to determine the appropriate conceniration range and route of administration, which
information is then commonly used to determine useful doses and routes for
administration in humans.

A therapeutically effective dose refers to that amount of active ingredient, e.g. a
DPRP or fragment thereof, antibodies of DPRP, or an agonist, antagonist or inhibitor of
DPRP, which ameliorates particular symptoms or conditions of the Disease. For
example, the amount to be administered may be effective to cleave a desired target
substrate upon contact therewith. Therapeutic efficacy and toxicity may likewise be
determined by standard pharmacentical procedures in cell cultures or with experimental
animals, such as by calculating the ED5Q (the dose therapeutically effective in 50% of
the population) or LD50 (the dose lethal to 50% of the population) statistics. The dose
ratio of toxic to therapeutic effects is the therapeutic index, and it can be expressed as the
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LD50/ED50 ratit;. Pharmaceutical compositions which exhibit large thetapeutiévindices
are preferred. The data obtained from cell culture assays and animal studies is used in
formulating a range of dosage for human use. The dosage contained in such
compositions is preferably within a range of circulating concentrations that include the
EDS50 with little or no toxicity. The dosage varies within this range dependiﬁg upon the
dosage form employed, the sensitivity of the patient, and the route of administration.

An exact dosage will normally be determined by the medical practitioner in light
of factors related to the subject requiring treatment, with dosage and administration
being adjusted to provide a sufficient level of the active moiety or to maintain a desired
effect. Factors to be taken into account include the severity of the disease state, the
general health of the subject, the age, weight, and gender of the subject, diet, time and
frequency of administration, drug combination(s), reaction sensitivities, and
tolerance/response to therapy. Long-acting pharmaceutical compositions may be
administered every 3 to 4 days, every week, or even once every two weeks, depending
on the half-life and clearance rate of the particular formulation.

Yet another aspect of the invention provides polynucleotide molecules having
sequences that are antisense to mRNA transcripts of DPRP1, DPRP2 and DPRP-3
polynucleotides. Administration of an antisense polynucleotide molecule can block the

_production of the protein encoded by DPRP-1, DPRP2 or DPRP-3. The techniques for

preparing antisense polynucleotide molecules and administering such molecules are
known in the art. For example, antisense polynucleotide molecules can be encapsulated
into liposomes for fusion with cells.

In particular, the expression of DPRP-1, DPRP-2 and DPRP-3 in specialized
epithelial cells, immune cells (lymphocytes and B cells), astrocytic tumers, and in
various hormone sensitive cancers provides evidence of a potential role in the
pathophysiology of cancer, metaplasia and metastasis. Therefore in a further aspect, the
invention relates to diagnostic assays for detecting diseases associated with inappropriate
DPRP activity or expression levels. Antibodies that specifically bind DPRP may be used
for the diagnosis of disorders characterized by expression of DPRP, or in assays to
monitor patients being treated with DPRP or with agonists or antagonists (inhibitors) of
DPRF. Antibodies useful for diagnostic purposes may be prepared in the same manner
as those described above for therapeutics. Diagnostic assays for DPRP include methods
that utilize the antibody and a label to detect DPRP in human body fluids or in extracts
of cells or tissues. The antibedies may be used with or without modification, and they

may be labeled by covalent or non-covalent joining with a reporter molecule. A wide
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variety of reporter molecules are known in the art. Recombinant DPRP proteins that
have been modified so as to be catalytically inactive can also be used as dominant
negative inhibitors. Such modifications include, for examb]e, mutation of the active site.

A variety of protocols for measuring DPRP, including ELISAs, RIAs and FACS,
are known in the art and provide a basis for diagnosing altered or abnormal levels of
DPRP expression. Normal or standard values for DPRP expression are established by
combining body fluids or cell extracts taken from normal mammalian subjects,
preferably human, with antibody to DPRP under conditions suitable for complex
formation. The method for detecting DPRP in a biological sample would comprise the
steps of: a) providing a biological sample; b) combining the biological sample and an
anti-DPRP antibody under conditions which are suitable for complex formation to occur
between DPRP and the antibody; and ¢) detecting complex formation between DPRP
and the antibody, thereby establishing the presence of DPRP in the biological sample.
The amount of complex formation then may be quantified by various methods,
preferably by photometric means. Quantities of DPRP expressed in subject, control, and
disease samples from biopsied tissues are compared with the standard values. Deviation
between standard and subject values establishes the parameters for diagnosing disease.

In another embodiment of the invention, the polynucleotides encoding DPRP are
used for diagnostic purposes, which polynucleotides may include oligonucleotide
sequences, complementary RNA and DNA molecules, and PNAs. These
polynucleotides may be used to detect and quantitate gene expression in biopsied tissues
in which expression of DPRP may be correlated with one of the Diseases. The
diagnostic assay may be used to distinguish between absence, presence, and excess
expression of DPRP and to monitor regulation of DPRP levels during therapeutic
intervention. Moreover, pharmacogenomic, single nucleotide polymorphisms (SNP)
analysis of the DPRP genes can be used as a method to screen for mutations that indicate
predisposition to disease or modified response to drugs.

DPRP polynucleotide and polypeptide sequences, fragments thereof, antibodies
of DPRPs, and agonists, antagonists or inhibitors of DPRPs can be used to as discovery
tools to identify molecular recognition events and therefore proteins, polypeptides and
peptides that interact with DPRP proteins. A specific example is phage display peptide
Hibraries where greater than 108 peptide sequences can be screened in a single round of
panning. Such methods as well as others are known within the art and can be utilized to
identify compounds that inhibit or enhance DPRP-1, DPRP-2 or DPRP-3 activity.
Coupled links represent functional interactions such as complexes or pathways, and
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proteins that interact with DPRPs can be identified by a yeast two-hybrid system,
proteomics (differential 2D gel analysis and mass spectrometry) and genomics
(differential gene expression by microarray or serial analysis of gene expression SAGE).
Proteins identified as functionally linked to DPRPs and the process of interaction form
the basis of methods of screening for inhibitors, agonists and antagonists and modulators
of these DPRP-protein jateractions.

The term “antagonist,” as it is used herein, refers to an inhibitor molecule which,
when bound to DPRP, decreases the amount or the duration of the effect of the
biological or immunological activity of DPRP, e.g. decreasing the enzymatic activity of
the peptidase to cleave the N-terminal dipeptide. Antagonists may include proteins,
nucleic acids, carbohydrates, antibodies, or any other molecules which decrease the
effect of DPRP; for example, they may include small molecules and organic compounds
that bind to and inactivate DPRPs by a competitive or non-competitive type mechanism.
Specific examples of DPRP tetrapeptide peptidic enzyme activity inhibitors are
described in Example 6 and 7. Inhibitors can be, for example, inhibitors of the DPRP
protease activity, or alternatively inhibitors of the binding activity of the DPRP to
proteins with which they interact. Specific examples of such inhibitors can include, for
example, anti-DPRP antibodies, peptides, protein fragments, or small peptidyl protease
inhibitors, or small non-peptide, organic molecule inhibitors which are formulated in a
medium that allows introduction into the desired cell type. Alternatively, such inhibitors
can be attached to targeting ligands for introduction by cell-mediated endocytosis and
other receptor mediated events, Such methods are described further below and can be
practiced by those skilled in the art given the DPRP nucleotide and amino acid
sequences described herein.

A further use for DPRPs is for the screening of potential antagonists for use as
therapeutic agents, for example, for inhibiting binding to DPRP, as well as for screening
for agonists. DPRP, its immunogenic fragments, or oligopeptides thereof can be used
for screening libraries of compounds which are prospéctive agonists or antagonists in
any of a variety of drug screening techniques. The fragment employed in such screening
may be free in solution, affixed to a solid support, borne on a cell surface, or located
intracellutarly. The formation of binding complexes between DPRP and the agent being
tested is then measured. Other assays to discover antagonists that will inhibit DPRP are
apparent from the disclosures of U.S. Patents Nos. 6,011,155, 6,107,317, 6,110,949,
6,124,305 and 6,166,063, which describe inhibitors of DPPIV. Another worthwhile use
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of these DPRPs is the screening of inhibitors of DPPIV to show that they-will not have l
undesired side effects by also inhibiting one or more of the DPRPs,

A method provided for screening a library of small molecules to identify a
molecule which binds DPRP generally comprises: a) providing a library’ of small
molecules; b) combining the library of small molecules with the polypeptide of either
SEQ ID NOS:1, 3 or 5, or with a fragment thereof, under conditions which are suitable
for complex formation; and c) detecting complex formation, wherein the presence of
such a complex identifies a small molecule which binds DPRP.

One method for identifying an antagonist comprises delivering a small molecule
which binds DPRP into extracts from cells transformed with a vector expressing DPRP
along with a chromogenic substrate (¢.g. Ala-Pro-AFC or Ala-Pro-AMC) under
conditions where cleavage would normally occur, and then assaying for inhibition of
cleavage by the enzyme by monitoring changes in fluorescence, or UV light absorption,
by spectrophotomery to identify molecules that inhibit cleavage. A reduced rate of
reaction or total amount of fluorescence or UV light absorption, in the presence of the
molecule, establishes that the small molecule is an antagonist which reduces DPRP
catalytic/enzymatic activity. Once such molecules are identified, they may be
administered to reduce or inhibit cleaving by a DPRP.

The term "agonist,” as used herein, refers to a molecule which, when bound to
DPRP, increases or prolongs the duration of the effect of DPRP. Agonists may include
proteins, nucleic acids, carbohydrates, or any other molecules that bind to and modulate
the effect of DPRP. Although it is less likely that small molecules will prove to be
effective DPRP agonists, a method for identifying such a small molecule, which binds
DPRP aslan agonist, comprises delivering a chromogenic form of a small molecule that
binds DPRP into cells transformed with a vector expressing DPRP and assaying for
fluorescence or UV light absorption changes by spectrophotometry. An increased
amount of UV absorption or fluorescence would establish that the small molecule is an
agonist that increases DPRP activity.

Another technique for drug screening which may be used provides for high
throughput screening of compounds having suitable binding affinity to the protein of
interest as described in published PCT application WO84/03564. In this method, large
numbers of different small test compounds are synthesized on a solid substrate, such as
plastic pins or some other surface. The test compounds are reacted with DPRP, or with
fragments thereof, and then washed. Bound DPRP is then detected by methods well
known in the art. Purified DPRP can also be coated directly onto plates for use in the
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aforementioned drug screening techniques. Alternatively, non-neutralizing antibodies
can be used to capture the peptide and immobilize it on a solid support.

In another embodiment, one may use competitive drug screening assays in which
neutralizing antibodies capable of binding DPRP specifically compete with a test
compound for binding DPRP. In this manner, antibodies can be used to detect the
presence of any peptide that shares one or more antigenic determinants with DPRP.

As indicated above, by investigating the binding sites, ligands may be designed
that, for example, have more inferactions with DPRP than do its natural ligands. Such
antagonist ligands will bind to DPRP with higher affinity and so function as competitive
ligands. Alternatively, synthetic or recombinant proteins homologous or analogous to
the ligand binding site of native DPRP may be designed, as may other molecules having
high affinity for DPRP. Such molecules should also be capable of displacing DPRP and
provide a protective effect.

As indicated abave, the knowledge of the structures of DPRP enables synthetic
binding site homologues and analogues to be designed. Such molecules will facilitate
greatly the use of the binding properties to target potential therapeutic agents, and they
may also be used to screen potential therapeutic agents, Furthermore, they may be used
as immunogens in the production of monoclonal antibadies, which antibodies may
themselves be nsed in diagnosis and/or therapy as described hereinbefore.

Given the ubiquitous expression of several members of the prolyl oligapeptidase
S9B family, cell lines in which targeted gene disruption of DPPIV, DPRP-1, DPRP-2,
DPRP-3, FAP and DPPVI to establish the null phenotype will be of great value to assist
screening for selective and potent compounds. Accordingly, the invention provides such
cell lines engineered with Lox-Neo IRES tk cassette and GFP-IRES-Neo Knock-in/out
casseite DNA element for constructing somatic gene targeting vectors,

Example 1
Cloning and Expression of DPRP genes Using the Mammalian Expression System

DNA fragments encoding the full-length polypeptide DPRP-1 were amplified
using PCR oligonucleatide primers corresponding to the 5' and 3' sequences of the gene,
i.e. SEQ ID NO:45 and NO:46. In addition, DNA fragments encoding the full length
polypeptide DPRP-2 were amplified using PCR oligonucleotide primers corresponding
to the §' and 3' sequences of that gene, i.e. SEQ ID NO:50 and NO:51. Furthermore,
DNA fragments encoding the full length polypeptide DPRP-3 were amplified using PCR
oligonucleotide primers corresponding to the 5' and 3' sequences of that gene, i.e. SEQ
ID NO:55 and NO:56.
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The three amplified sequences were respectively isolated from a 0.7% agarbsa
gel using commercially available kit (GEX PCR DNA and Gel Band Purification Kit,
Amersham Pharmacia Biotech Inc., Piscataway NJ, USA). The fragments were then
ligated into cloning vector, pGEM-7Zf(-) (Promega Corporation, Madison WI, USA)
and sequenced. The corresponding cloning constructs were respectively designated
PGEM7-DPRP1, pGEM7-DPRP2 and pGEM7-DPRP3. The DNA sequences encoding
the truncated DPRP-1 or DPRP-2 or DPRP-3 were amplified using pGEM7-DPRP1 or
PGEM7-DPRP2 or pGEM7-DPRP3 as a template and PCR oligonucleotide primers.
SEQ ID NO:45 and NO:47 were used for DPRP-1; SEQ ID NO:50 and NO:52 were used
for DPRP-2; and SEQ ID NO:57 and NO:58 for DPRP-3. The amplified sequences were
again isolated from a 0.7% agarose gel using the same purification kits and sub-cloned
into pGEM-7Zf(-). The resulting constructs were designated pGEM7-DPRP 1f, pGEM7-
DPRP2f and pGEM7-DPRP3f.

To make the DPRP-1 mammalian expression construct, pPGEM7-DPRP1 was
digested with the restriction enzymes Kpnl and Notl to release the full length DPRP-1
gene. The DNA fragment carrying the DPRP-1 gene was gel band purified using the
above kit and then inserted into expression vector peDNA3 (Invitrogen, Carlsbad CA,
USA) to make the nativé DPRP-1 expression construct, which was designated pcDNA-
DPRPI. pGEM7-DPRPI1f was digested with the restriction enzymes Xbal and HindIII
to release the truncated DPRP-1f gene. The DNA fragment carrying the DPRP-1 gene
was gel band purified using the above kit and then inserted into expression vector
peDNA3.1(-)/myc-His A (Invitrogen, Carlsbad CA, USA) to make the tagged DPRP-1
expression construct pcDNA-MycHis-DPRP 1.

To make the DPRP-2 mammalian expression construct, pPGEM7-DPRPZ was
digested with the restriction enzymes HindIII and BamHI fo release the full length
DPRP-2 gene. The DNA fragment carrying the DPRP-2 gene was gel band purified

N

using the above kit and then inserted into expression vector pcDNA3 (Invitrogen,
Carlsbad CA, USA) to make the native DPRP-2 expression construct, which was
designated pcDNA-DPRP2. pGEM7-DPRP2f was digested with the restriction enzymes
EcoRI and BamHI to release the truncated DPRP-2f gene. The DNA fragment carrying
the DPRP-2f gene was gel band purified using the above kit and then inserted into
expression vector pcDNA3.1(-)/myc-His B (Invitrogen, Carlsbad CA, USA) to make the
tagged DPRP-2 expression construct designated pcDNA-MycHis-DPRP2.

To make the DPRP-3 mammalian expression construct, PGEM7-DPRP3 was
digested with the restriction enzymes EcoRI and Xhol to release the full length DPRP-3
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gene. The DNA fragment carrying the DPRP-3 gene was gel band purified using the
above kit and then inserted into expression vector pcDNA3 (Invitrogen, Carlsbad CA,
USA) to make the native DPRP-3 expression construct designated pcDNA-DPRP3.
pGEM7-DPRP3{ was digested with the restriction enzymes Nhel and Apal to release the
truncated DPRP-3f gene. The DNA fragment carrying the DPRP-3f gene was gel band
purified using the above kit and then inserted into expression vector pcDNA3.1(-)/myc-
His B (Invitrogen, Carlsbad CA, USA) to make the tagged DPRP-3 expression construct
pcDNA-MycHis-DPRP3.
Example2

Expression Pattern of DPRP genes in human tissues

Quantitative PCR analysis was carried out to examine the levels of expression of
the mRNAs for the polypeptides of the present invention in human tissues. RT PCR was
also carried out on 2 number of human cell lines including but not limited to prostate
cancer cells (LNCaP, PC3, DU145), the MLTC-1 line {mouse testis), and MDA-MB231
cells (breast cancer). Bands of the expected sizes for DPRP-1, DPRP-2 and DPPIV were
all expressed in the various cancer cells lines, with FAP also being expressed at very low
levels.

Northern Blot Analysis

Northern blot analysis was performed with 2ug poly(A)* RNA isolated from
eight different tissues using DPRP probes. Specifically, a human Multiple Tissue
Northern (MTN) blot (Clontech, Palo Alto, Calif.) was probed with a 1 kb N-terminal
fragment that had been radioactively labeled by random priming in the presence of a
¥PACTP (A. P. Feinberg et al., Anal. Biochem., 132, 6 (1983)). Hybridization was
performed at 68°C overnight in ExpressHyb™ hybridization solution (Clontech, Palo
Alto, Calif.). The blots were first washed at room temperature in 2 times SSC and
0.05% SDS, and then washed at 60°C (DPRP-1 & DPRP-2) and 50°C (DPRP-3)in 0.1
times SSC and 0.1% SDS. "

Northern analysis showed expression of DPRP-1 in several tissues with the most
abundant signal being in testis, prostate, muscle and brain. Testis showed 3 transcripts
approximately 7.5, 4.5 and 2.5 kb in length. The shorter mRNA species was very
abundant in testis but negligible in the other tissues tested. DPRP-2 was ubiguitously
expressed in every tissue with highest levels in liver and muscle and a predominant
transcript at 5kb. DPRP-3 expression was limited to brain and pancreas. Further
analysis was conducied for the three proteases in specific brain regions (cerebellum,
cortex, medulla, spinal cord, occipital lobe, frontal lobe temporal lobe and putamen).

-31-



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

(68) JP 2004-528812 A 2004.9.24

WO 02/31134 PCT/US01/31874

20

25

30

35

DPRP-1 was expressed in all regions with low levels present in the spinal cord, while
DPRP-2 was expressed in all brain regions tested.

Oligonucleotide primers SEQ ID NO:48 and NO:49 were used for DPRP-1
quantitative PCR, whereas oligonucleotide primers SEQ ID NO:53 and NO:54 were
used for DPRP-2 quantitative PCR. Human Multiple Tissue cDNA (MTC™) Panel I
and Panel IJ (Clontech, Palo Alto CA, USA) were used as normalized cDNA templates.
0.5 ng of each cDNA were used in a-25 pl PCR reaction, with each primer at a final
concentration of 300 nM. The PCR reaction was performed using a SYBR Green PCR
Core Reagents Kit (Applied Biosystems, Foster City CA, USA) and detected with an
Applied Biosystems GeneAmp 5700 sequence detection system. Manufacturer's
recommended thermal cycling parameter, e.g. 50°C for 2 min, 95°C for 10 min followed
by 40 cyeles of 95°C for 15 sec and 60°C for 1 min was used. Data obtained shows
relatively high rates of expression for both DPRP-1 and DPRP-2 in the pancreas, ovary
and testis, and 2 particularly high rate for DPRP-2 in the liver.

Example 3 — Preduction of DPRP Polyclonal Antibodies and Western Blotting

The amino acid sequence deduced from the cDNA encoding DPRP-1 was
analyzed using DNASTAR software (DNASTAR, Inc.) te determine regions of high
immunogenicity, and a corresponding oligopeptide was synthesized and used to raise
anti-DPRP-1 antibodies. The procedure was repeated for DPRP-2 and DPRP-3. The
selection of appropriate peptide sequences and the techniques for antibody production

are methods well known to those of skill in the art. Selection of appropriate epitopes,
such as those near the C-terminus or in hydrophilic regions, is well known in this art.

Typically, oligopeptides that are about 15 to 20 residues in length, e.g. SEQ ID
NQO:59 for DPRP-1, SEQ ID NO:60 for DPRP-2 and SEQ ID NO:61 for DPRP-3, were
synthesized using an Applied Biosystems Peptide Synthesizer Model 431 A.
Fmoc-chemistry was used and the 19- or 15-residue peptides were respectively coupled
to keyhole limpet hemocyanin (KLH, Sigma, St. Louis, Mo.) by reaction with
N-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS). Rabbits were immunized
with the oligopeptide-KLH complex in complete Freund's adjuvant. The resulting
antisera were tested for antipeptide activity, e.g., by binding the peptide to plastic,
blocking with 1% BSA, reacting with rabbit antisera, washing, and reacting with
radioiodinated, goat anti-rabbit IgG.

Western blotting was performed using normal human protein samples (Protein
Medley) obtained from Clontech (about 36 pg of total proteins). Proteins were
fractionated through 10% SDS-polyacrylamide gels, and transferred to 0.45 mm
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nitrocellulose membranes. Membranes were blocked in Tris-buffered saline (TBS) with -
0.05% Tween 20 and 1% BSA. Anti DPRP-1 or DPRP-2 specific antibodies were used
ag primary antibodies and were diluted 1:5,000 in Tris-buffered saline with 0.05%
Tween 20 (TBST) and the Alkaline Phosphatase (AP) conjugated goat anti-Rabbit IgG
(Promega) was diluted 1: 5,000 in the same buffer before use. The positive reaction was
visualized by incubating the membrane in Western Blue Stabilized Substrate (Promega)
for AP until the bands of interest have reached the desired intensity. DPRP-1 and
DPRP-2 proteins were detected in brain, muscles, kidney, prostate, testis and ovary
tissues, DPRP-1 and DPRP-2 were synthesized as approximately 101kDa and 100kDa
forms, respectively, which are in good agreement with the molecular masses estimated
from their primary structure as shown in Table 3.

Table 3. Predicted Molecular Weight, Number of potential N-linked glycosylation sites
(Asn residues) and predicted pI values of DPRP-1, DPRP-2 and DPRP-3, based on
sequence analysis using the method developed by Hopp and Woods, Proc. Nat. Acad,
Sci. 78:3824-3828 (1981).

MW. (Da.) No. of Asn Pl
DPRP1L 101422 26 5.39
DPRP2 98263 27 6.01
DPRP3 90914 33 6.11

Several additional bands of similar molecular weight were observed. These are
thought to be due to the presence of post-translational glycosylation of the proteins.
Table 3 also shows the number of potential N-glycosylation sites for the DPRP proteins.
The presence of glycosylated and unglcosylated forms of the proteins was evaluated
using tunicamycin, an inhibitor of the oligosaccharide synthesis. It is evident that the
smaller forms were unglycosylated forms. The correlation between mRNA (Northern
analysis) and protein quantity (Western analysis) for DPRP-1 is shown in Table 4.

Table 4. Correlation of mRNA and protein expression of DPRP-1 in human tissues
| Heart | Brain [Pl ta| Muscles | Kidney |Prostate| Testis | Ovary

Northern| ++ N + e ++ | A +
Western | - - - + ++ ¥ P I
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Example 4

Immunohistochemical localization of DPRP proteins in human tissues

Four-micron sections were prepared from a number of different formalin-fixed,
paraffin-embedded human tissues. Tissue sections were deparaffined through 4
immersions in Xylenes for 5 minutes, followed by a graded alcohol series to distilled
water. Steam heat induced epitope recovery (SHIER) was used with several different
SHIER solutions with and without enzyme digestion tissue in two different
concentrations (Ladner et al, Cancer Res.; 60, p 3493-3503, 2000). The treatments and
antibody dilutions employed are outlined below. .

1. Blocking Reagent for 15 minutes (Normal Goat Serum)
Primary Antibody for 25, 60 min or overnight incubation
Secondary Antibody for 25 minutes (Biotinylated Goat-anti-rabbit IgG)
Endogenous Peroxidase Blocking for 3 x 1.5 minutes
ABC (avidin-biotin complex) / Horse Radish Peroxidase for 25 minutes
DAB Chromogen for 3 x 5 minutes (Brown reaction product)
Light Hematoxylin Counter Stain I minute
Positive controls were run to assure the detection chemistries and antigen

R Gl ol

pretreatments were working appropriately. Rabbit IgG was run as a negative control.
An avidin-biotin based tissue staining system was used for the detection of the DPRP-I
antibody. Horseradish peroxide was used as a reporter enzyme with DAB as chromogen.
After staining, slides were dehydrated through an alcohol series to absolute ethanol
followed by xylene rinses. Slides were permanently coverslipped with glass coverslips
and permount. Digital images of representative staining, where positive staining was
indicated by a dark brown chromogen (DAB-HRP reaction product), were captured
using a video camera from Olympus. Hematoxylin counterstain provides a blue nuclear
stain to assess cell and tissue morphology.

DPRP-1 rabbit polyclonal antibody labels formalin-fixed, paraffin-embedded
human tissues, including normal testis, prostate glands, endometrial glands, tonsils and
pancreas. It was also present in endothelial cells of normal ovary, bladder and kidney.
Staining was localized in the cytoplasm in epithelial and some stromal cells such as
fibroblasts, endothelial ceils and lymphocytes. Interestingly in normal testis tested with
DPRP-1 antibodies, there was distinctive expression in Leydig cells and multinucleated
macrophages found in interstitial tissue, which is the space surrounding the seminiferous
tubules. Tonsil B cells were stained with DPRP-1 antibody.
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. Example 5 -
Mammalian and Insect Cell Expression of DPRP Proteins and Purification

Plasmid DNA of pcDNA-DPRP1, pcDNA-MycHis-DPRP1, pcDNA-DPRP-2 or
pcDNA-MycHis-DPRP2 was transfected into PEAK (EdgeBioSystems, Gaithersburg
MD, USA) or COS-1 (ATCC CRL-1650) using LipofectAmine (Life Technologies,
Gaithersburg MD, USA) method recommended by the manufacturer. Transfected cells
were maintained in DMEM with 5% FBS at 37°C with 5% CO, for 48 hours. Cells were
then collected and used for recombinant protein extraction, Cells were harvested 48
hours afier transfection, homogenized and then spun at 18,000 x g for 40 min. The
supernata were collected as cytosolic fractions. This fraction was loaded on TALON
spin column {Clontech), and His-tagged proteins were eluted with SOmM PBS, 150mM
imidazole, pH 7. Recombinant proteins were then detected by western blotting with
anti-myc antibody and visualized using a ProtoBlot II AP system (Promega).
Recombinant affinity purified fusions of the DPRP-1 and DPRP-2 were detected by
western blot, and DPRP-1 and DPRP-2 were synthesized as 112kDa and 109kDa forms
as predicted.

Naturally occurring or recombinant DPRP proteins were substantially purified by
immunoaffinity chromatography using antibodies specific for DPRP-1, DPRP-2 or
DPRP-3. An immunoaffinity column was constructed by covalently coupling DPRP
antibodies to an activated chromatographic resin, such as CNBr-activated Sepharose
(Pharmacia & Upjohn). After the coupling, the resin was blocked and washed according
to the manufacturer's instroctions.

Media or cell extracts containing DPRP proteins were passed over the
immunoaffinity columu, and the column was washed under conditions that allow the
preferential absorbance of DPRPs (e.g., high ionic strength buffers in the presence of
detergent). The column was eluted under conditions that disrupt antibody/DPRP binding
(e.g., a buffer of pH 2-3 or a high concentration of a chaottope, such as urea or
thiocyanate ion), and purified DPRP was collected.

Example 6
Enzymatic Activity of DPRP proteins and Methods of Screening for Inhibitors

The kinetic properties of recombinant DPRP-1 and DPRP-2 were determined in a
continuous fluorimetric assay. Buffer, pH and temperature dependence optimization led
to the following assay conditions: Enzyme assays were performed in 50mM PBS, pH7.4
50 pl (50 pg/ml) of purified enzymes were mixed with 1 pl of different concentration of
Ala-Pro-AMC (Enzyme Systems). Plates were then incubated at 37°C for 30 min, and
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fluorescence was detected using a Wallac 1420 Fluorimeter with Aex40355 and AemS35. ‘
The K, values of DPRP-1 and DPRP-2 were similar (208 and 161 pM respectively).
Further bjochemical characterization reveals that DPRP-1 and DPRP-2 have
similar profiles to DPPIV. The two purified proteases and DPPIV were preincubated
with inhibitors at room temperature for 30 min. Substrate, Ala-Pro-AMC (100 uM), was
then added, and the fluorescence intensity was recorded as 60 readings during a 60 min
period. The irreversible serine protease inhibitor AEBSF was the only inhibitor tested
that showed strong inhibition of all three enzymes (Table 5). This confirms the structural
and domain analysis prediction that these proteins belong to the setine protease
superfamily.
Table 5. Inhibition of DPRP-1 and DPRP-2 by Protease Inhibitors

nhibitor }nhibitor Property—‘Concentration Residual activity

% of contral)

IDPRP-1 [DPRP-2 DPPIV
IAEBSF serine, irreversible {SmM 29.6 23.9 211
IAprotinin serine, reversible  |Spe/ml 71.5 63.2 80.2
[Pepstatin laspartic, reversible [2pg/ml 97.3 95.0 93.5
IDTT cysteine 2mM 100.1 94.8 98.3
[B-Metcaptoethonal leysteine 100mM 932 84.0 98.0
[EDTA. imetallo, reversible PmM 915 86.0 93.5
[Leupeptin serine, reversible 150pg/ml 91.1 90.4 90.7

In addition to Ala-Pro-AMC, additional subsirates tested also confirmed that
DPRP-1 and DPRP-2 are dipeptidyl peptidases. The data were derived by determining
the fluorescence change following a 30-minute incubation of the substrates (125 uM)
with enzymes as a percentage of the fluorescence measured at Ala-Pro-AMC and Gly-
Pro-AMC were the only good substrates among those tested.

Table 6, DPRP-1 and DPRP-2 are dipeptidyl peptidases.

ubstrate % Change in Fluorescence at 30 minutes
DPRP-1 DPRP-2 DPPIV
(Ala-Pro-AMC 2320 127.5 379.0
Gly-Pro-AMC 341.5 205.0 444.0
{Ala-Pro-pNA 45.5 44.0 29.5
[Pro-pNA -1 2.5 0.0
Gly-Arg-pNA -4.5 -0.5 0.0
Lys-Ala-pNA 25 0.5 0.5
[Ala-Phe-Pro-pNA -4 -0.5 2.0
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Additional natural and non-natural amino acid di-, tri- and tetra-peptides were tested in
order to find an optimal substrate for testing each of the DPRP proteins that will also
show reduced activity when incubated DPPIV.

The enzyme assay method described here is one of a number of methods that can
be utilized to screen for peptide and non-peptide inhibitors of the DPRP enzymes.
Libraries of tetrapeptide inhibitors were tested to discover inhibitors of enzyme activity.
Candidate inhibitors were prepared as 10-20 mM stock solutions in DMSO and stored at
-20°C. Dilutions were made in assay buffer, Inhibition was determined by comparing
the changes in fluorescence of the inhibited enzyme to the change in fluorescence of the
control (vehicle) enzyme. 100-(f1 units of sample/f] units of control x 100) gives
percent inhibition value. The percent inhibition and the inhibitor concentration at which
the enzyme was 50% inhibited (IC,) was ascertained by plotting percent inhibition vs.
inhibitor concentration on the log scale. As shown in Figure 3, several tetrapeptides
amides inhibited enzyme activity, wherein data are expressed as the % of activity in the
presence of vehicle (0.02% DMSO) alone. Compounds were added at 1 mM. Most
interesting was the apparent differential activity of some tetrapeptides for DPRP-1 and
DPRP-2, compared to DPPIV. While all three enzymes were inhibited by Peptide-1,
only DPRP-1 and DPRP-2 were significantly inhibited by Peptide-4 and Peptide;S. This
demonstrates that selective inhibition of the purified enzymes is achievable.

The assay described in this example can also be used to screen additional
synthetic or naturally occurring componnd libraries, including macromolecules, for
agents that either inbibit or enhance DPRP activity. The DPRP-1 and DPRP-2
polypeptides to be used in the assay can be obtained by, for example, in vitro translation,
recombinant expression {see Example 5) or biochemical procedures. Methods other than
those described here can also be used to screen and identify compounds that inhibit
DPRP-1, DPRP-2 or DPRP-3, which methods can include, for example, binding assays
such as ELISAs and RIAs.

Example 7
Effect of DPRP Inhibitors on the Proliferation of Human Cancer Cells In Vitro

In an attempt to assess the effect that several inhibitors of DPRP-1 and DPRP-2
activity may have on the proliferation of human cancer cells, LNCap, PC3 and Dul43,
mouse testis line MLTC-1 and MDA-MB231 breast cancer cells were plated (10° per
well) in 96-well tissue culture plates and allowed to grow and attach for 24 hours at 37°C
in a CO, incubator. Compounds at various ditutions (final dilutions: 0.1 nM - 10 pM)
were then added to the wells for various incubation periods from 24 hours to 96 hours,
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with fresh compound being replaced each day. Addition of the diluent DMSO alone
served as the control. Following incubation with these compounds in triplicate,
proliteration of the cells was determined using an XTT cell proliferation assay (Roche 1-
465-015). The plates were read at 490 and 650nm § hours after the XTT mix was added.
An increase in cell proliferation was observed with three of the inhibitors at
concentrations equal to 0.1, 1, 10 and 100 x IC,,, and the results are shown in FIGS. 44,
4B and 4C for PC3 cells.

Overall, the DPRPs are expressed in a wide variety of tissues as has been
demonstrated by mRNA amplification, western bloiting and immunohistochemistry.
DPRP-1 was most abundant in the testis by Northern blot and western blot. The large
number of expressed sequence tags (ESTs) from testis cDNA sources that are
homologous to DPRP-1 also confirms abundant expression of DPRP-1 in testis.
Example 4 describes the immunchistochemical localization of DPRP-1 protein in human
testis using a specific DPRP-1 antibody. DPRP-1 is strongly expressed in epitheloid
Leydig cells, and Leydig cells are the primary source of testicular androgens (male
steroid hormones) in the mammalian male. In the interstitium of the testis, Leydig cells
and macrophages are in close association with “digitation” of Leydig cell process
extending onto macrophaée surface. Multinucleated cells in close proximity to the
Leydig cells were also stained with DPRP-1 antibody suggesting that the protease was
also expressed in macrophages, and macrophages in the testis play an important role in
the paracrine regulation of Leydig cells. Cytokines secreted by the testicular
macrophages are mitogenic to Leydig cells and play an important role in the
differentiation of mesenchymal progenitor cell into mature Leydig cells. A clearer
understanding of the proteins and pathways involved in the maturation of the testis is
important for the discovery of new treatments for precocions puberty. In addition,
Leydig cells cause tumors such as sex cord-stromal tumors via sexual steroid production
(predominantly testosterong). Testosterone is associated with several neoplasia and
diseases such as breast carcinoma and uterine cancers, ovarian carcinoma and
androgenic alopecia (hair loss). Further examination of the localization of DPRP
proteins in other glands in the body (e.g. adrenal glands) that produce testosterone and
other androgenic hormanes are currently under investigation. The possible association
of DERP-1 with steroid and polypeptide hormone biosynthetic pathways functions is
being investigated, and Example 7 is relevant to understanding the role of DPRP proteins
in prostate, testis and breast in vitro cell models.
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Immunochistochemical analysis also localized DPRP-1 to endometrial glands in
the uterus (see Example 4), pancreatic acini, glomeruli of the kidney, plasma cells in the
bladder, a subset of B-cells in the tonsils, columnar epithelial cells of the prostate and
poorly differentiated prostate squamous metaplasia, Gleason grade 4 prostatic
carcinoma, and hyperplastic glands in benign prostatic hyperplasia. Positive staining in
breast carcinoma, as well as in seminoma and prostate squamous metaplasia, suggests a
general association of DPRP-1 with hormone-sensitive tissues, particularly in cells that
become poorly differentiated. The presence of the DPRP-1 in specialized epithelial cells
and in inflammatory plasma cells (lymphocytes) is also of interest. Inflammatory breast
carcinoma has an abundance of infiltrating lymphocytes and an overall bad prognosis.
DPRP-1 and other DPRP proteins appear in medullary carcinomas that typically have a
constant infiltrating lymphoplasmacytic component at the periphery of the tumor, which
is thought to represent a reaction of the host tissues to the neoplasm. Most of the
lymphocytes are T Cells, and most of the plasma cells are of the IgG-producing type.
Several antigens are abundant on B cells, a subgroup of breast-cancer cells, and other
epithelial cancer cells, and these antigens are targets for a new class of therapeutic
monoclonal antibodies with some notable success having been achieved witha
humanized monoclonal antibody against the B-cell-specific antigen CD20.
Accordingly, monaclonal antibodies to DPRP proteins are felt to be useful to diagnose
and treat diseases in which they are invelved, including cancer.

The expression of DPRP-1 in specialized epithelial cells of a number of tissues
suggests that DPRP-1 and other DPRP proteins may be involved in growth and
differentiation thereof. Testing using inhibitors described in Example 6 in in vitro
models of prostate and testis cancer (Example 7) showed that DPRP~1/DPRP-2
inhibitors caused a 50-60% increase in proliferation of PC3 cells at nM concentrations as
shown in FIGS. 4A-4C.

Although the invention has been deseribed in accordance with its preferred
embodiments, which constitute the best mode presently known to the inventors, it should
be understood that changes and modifications as would be obvious to those skilled in
this art may be made without departing from its scope which is set forth in the claims
appended hereto. For example, although the disclosure focuses on DPRP-1 and DPRP-2
in certain instances, DPRP-3 and its fragments are considered to be similarly useful, as
are nucleic acids encoding same. Particular features of the invention are emphasized in
the claims that follow.
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CLAIMS:
1. Isolated nucleic acid
which encodes (a) a ;;olypepﬁde, which includes the amino acid sequence of
one of SEQ ID NOS:1, 3 and 5, or (b) a polypeptide having an amino acid sequence that is
at least about 70% similar thereto and exhibits the same biological function;
or which is an alternative splice variant of one of SEQ ID NOS:2, 4 and 6; or
which is a probe comprising at least 14 contiguous nucleotides from said
nucleic acid encoding (a) or {b) ; or
which is complementary to any one of the foregoing.

2. The isolated nucleic acid of claim 1 which is DNA or RNA.

3. The isolated nueleic acid of claim 1 which is a DNA. transcript that includes
the entire length of any one of SEQ ID NOS:2, 4 and 6 or which is complementary to the
entire coding region of one of SEQ ID NOS:2, 4 and 6.

4. An antisense oligonucleotide directed against the DNA of claim 3.

5. The isolated nucleic acid of claim 1 which is an RNA transcript which
includes the entire length of any one of SEQ ID NOS:2, 4 and 6.

6. The isolated nucleic acid of claim 1 which is an alternative splice variant of
one of SEQ ID NOS:2, 4 and 6.

7. A polypeptide encoded by the nucleic acid of claim 6.

8. The isolated nucleic acid of claim 1 which encodes a polypeptide having an
amino acid that is at least about 90% similar to one of SEQ ID NOS:1, 3 and 5.

9. The isolated nucleic acid of claim 1 which encodes a polypeptide having an
amino acid that is at least about 95% similar to one of SEQ ID NOS:1, 3 and 5.

10.  The isolated nucleic acid of claim 1 which encodes a polypeptide that has at
feast about 90% identity with one of SEQ ID NOS:1, 3 and 5.

11. A nucleic acid probe according to claim 1 comprising at least 14 contiguous
nucleotides from one of SEQ ID NOS:2, 4 and 6.

12.  Anisolated recombinant polynucleotide molecule comprising nucleic acid
according to claim 1 plus expression-controlling elements linked operably with said nucleic
acid to drive expression thereof.

13. ‘An expression vector comprising the nucleic acid of claim 1 encoding a
polypeptide having the entire amino acid sequence set forth in any one of SEQ ID NOS:1, 3
and 5 operably linked to a promoter, said expression vector being present in a
compatible host cell.

- 40 -
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14, A mammalian, insect or bacterial host cell that has been genetically
engineered by the insertion of nucleic acid according to claim 1 which codes for at least the
mature protein portion of the amino acid sequence of SEQ ID NO:1, 3 or 5.

15. A process for producing a polypeptide which includes the mature protein
portion of one of SEQ ID NOS:1, 3 and 5, which process comprises culturing the host cell
of claim 11 under conditions sufficient for the production of said polypeptide.

16.  The process of claim 15 wherein said polypeptide is expressed at the
surface of said cell and further includes the step of recovering the polypeptide or a fragment
thereof from the culture.

17, A polypeptide

which may be optionally glycosylated, and

which (a) has the amino acid sequence of a mature protein set forih in any one
of SEQ ID NOS:1, 3 and 5; (b) has the amino acid sequence of a mature protein having at
Jeast about 70% similarity to one of the mature proteins of (a) and which exhibits the same
biological function; (c) has the amino acid sequence of 2 mature protein having at least
about 90% identity with 2 mature protein of any of SEQ ID NOS:1, 3 and 5; or (d) is an
imraunologically reactive fragment of (a).

18.  The polypeptide according to claim 14 which is 2 mature protein having at
least about 95% similarity to a mature protein of (a).

19.  The polypeptide according to claim 14 which is a mature protein having at
least about 95% similarity to a mature protein of (a). )

20.  The polypeptide according to claim 14 baving the amino acid sequence of the
mature protein of one of SEQ ID NOS:1, 3 and 5, orisa fragment thereof which exhibits
the same biological function as the respective mature protein.

21. A DPRP antagonist which inhibits the biological function of one of said
mature proteins of claim 17, 18 and 19.

22.  Anantibody that recognizes a polypeptide or a fragment according to
claim 17.

23.  The antibody of claim 22 which recognizes a polypeptide having an amino
acid sequence of SEQ ID NO:1 or 3 or 5.

24. A method for the screening for a compound capable of inhibiting the
enzymatic activity of at least one mature protein of claim 17, which method comprises
incubating said mature protein and a suitable subsirate for said mature protein in the
presence of one or more test compounds or salts thereof, measuring the enzymatic activity
of said mature protein, comparing said activity with comparable activity determined in the
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absence of a test compound, and selecting the test compound or compounds that reduce the
enzymatic activity.

25. A method for the screening for a compound capable of inhibiting the
enzymatic activity of DPPIV that does not inhibit the enzymatic activity of at least one of
the mature proteins of claim 20, which method comprises incubating said mature protein
and a suitable substrate for said mature protein in the presence of one or more inhibitors of
DPPIV or salts thereof, measuring the enzymatic activity of said mature protein, comparing
said activity with comparable activity determined in the absence of the DPPIV inhibitor,
and selecting a compound that does not reduce the enzymatic activity of said mature

protein.
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Sequence Listing Sommary

SEQID.

. DPRP1 a.a. sequence
. DPRP1 DNA sequence

DPRPZ a.a. sequence

. DPRP2 DNA sequence

DPRP-3 a.a. sequence

. DPRP-3 DNA sequence

. DPRP-1 transcript 0 a.a. sequence

. DPRP-1 transcript 0 DNA sequence
. DPRP-1 transcript 1 a.a. sequence
10. DPRP-1 transcript 1 DNA sequence
11. DPRP-1 franscript 2 a.a. sequence
12: DPRP-1 transcript 2 DNA sequence
13. DPRP-I transcript 3 a.a. sequence
14. DPRP-1 transcript 3 DNA sequence
15. DPRP-1 transcript 4 a.a. sequence
16. DPRP-1 transcript 4 DNA sequence
17. DPRP-1 transcript 5 a.2. sequence
18. DPRP-1 transcript 5 DNA sequence
19. DPRP-1 transcript 6 2.a. sequence
20. DPRP-1 transcript 6 DNA sequence
21. DPRP-1 transcript 7 a.a. sequence
22. DPRP-1 transcript 7 DNA sequence
23, DPRP-2 transcript 0 a.a. sequence
24. DPRP-2 transcript 0 DNA sequence
25. DPRP-2 transcript 1 a.a. sequence
26. DPRP-2 transcript 1 DNA sequence
27. DPRP-2 transcript 2 a.a. sequence
28. DPRP-2 transcript 2 DNA. sequence
29. DPRP-2 transcript 3 a.a. sequence
30. DPRP-2 franscript 3 DNA sequence
31. DPRP-2 transcript 4 a.a. sequence
32. DPRP-2 transcript 4 DNA sequence
33. DPRP-2 transcript 5 a.a. sequence

- R N R
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34. DPRP-2 transcript 5 DNA sequence
35. DPRP-2 transcript 6 a.a. sequence
36. DPRP-2 transcript 6 DNA sequence
37. DPRP-2 transcript 7 a.a. sequence
38. DPRP-2 transcript 7 DNA sequence
39. DPRP-2 transcript 8 a.a. sequence
40. DPRP-2 transcript 8 DNA sequence
41. DPRP-3 transcript 0 a.a. sequence

42. DPRP-3 transcript 0 DNA. Sequence
43. DPRP-3 transcript 1 a.a. sequence

44, DPRP-3 transcript 1 DNA sequence

45, DPRP1 forward primer used for cloning

46. DPRP1 reverse primer used for cloning full length gene
47. DPRP1 reverse primer used for cloning fusion gene

48, DPRP1 forward primer used for expression profiling
49, DPRP1 reverse primer used for expression profiling

50. DPRP2 forward primer used for cloning

51. DPRP2 reverse primer used for cloning full length gene
52. DPRP2 reverse primer used for cloning fusion gene

53. DPRP2 forward primer used for expression profiling
54, DPRP2 reverse primer used for expression profiling

55. DPRP3 forward primer used for cloning

56. DPRP3 reverse primer used for cloning full length gene
57. DPRP3 forward primer used for cloning fusion gene
58. DPRP3 reverse primer used for cloning fusion gene

59. DPRP1 peptide antigen sequences

60. DPRP2 peptide antigen sequences

61. DPRP3 peptide antigen sequences

JP 2004-528812 A 2004.9.24
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<110>

<120>

Qi.

Steve

Akinsanya, Karen
Riviexe, Pierre
Junien, Jean-Louis

<130>

<150>

<1B1>

<160

<170

<210>
<211>
<212>
<213>
<400>

Met

Thy

Leu
Met
Tyr
Ile
145
Thr
Gly

Thr

Ile
225
Ala

Ala
Ala
Pro
Ala
50

Asp
Arg
Phe
Leu
Gly
130
Gly
Phe
Pro
Ser
Asp
210
Val

Asn

61

1
882
PRT
Homo
1

Ala
Asp

Phe
35

sex
115
Met

Thr

Gln
Cys
195
Trp
Thr

Met

70669
USs 606/240,117

2000-10-12

sapiens

Ala Met
5

Cys Glu

20

Tyr Val

Thr Arg
Met Phe
Tyr Tyx

Ser clu
100
Trp Lys
Tyr Ser
val Gly
Phe GIn
165
Gly Phe
180
Pro Asn
Ile Ala
Arg Glu

Glu Glu
245

Glu

Glu
Lys
Val
Leu
Ile
Pro
Arg
Ile
150
Ala
Thr
Ile
Phe
Giu

230
Asp

Thr
Asn
Arg
Tyr
Lys
Ala
Pro
Leu
Glu
135
ala
Gly
Gln
arg
Ile
215
Arg

ala

SEQUENCE LISTING

Patent In version 3.1

Glu
Ile
Tyr
40

His

arg

Lys
DLeu
120
Glu
Ser
Ser
Gln
Met
200
His
Arg

Arg

Gln
Glu
Ser
aly
Asn
Ser
Thr
105
Asp
Glu
Tyr
Gly
Pro
185
Asp

ser

Ser

Leu
10

8Ser
Trp
Tyr
Asp
Gly
Ile
Leu
Leu
Asp
Ile

170
Leu

Asn
Thr

Ala
250

Gly
Gln
ser
Met
Pro
75

Glu
Asn
Phe
Leu
Tyr
1s5
Tyx
Arg
Lys
Asp
Tyr

235
Gly

val
Asp
Gln

Met

Arg
140
His
Hig
Pro
Leu
Ile
220
val

val

NOVEL SERINE PROTEASE GENES RELATED TO DPPIV

Arg
Leu
Ala
Gly
Arg
Ala
2la

125
Glu

val
Asn
Cys

205
Trp

Ala

Ile
Pro
3¢

Lys
Lys
Pro
Glu
Ala
110
Thr
Arg
Gly
Lys
Leu
190
Pro
Ile

Asn

Thr

(86)
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Phe
15

Lys
Lys
Ala
His
Asn
val
Leu
Lys
Ser
Asp
175
Val
Ala
Ser

Glu

Phe
255

Glu
Leu
Leu
Pro
ser
80

Thr
Leu
asp
Arg
Gly

160
a1y

Asp
Asn
Leu

240
val
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Leu @ln Glu Glu Phe Asp Arg Tyr Ser Gly Tyr Trp Trp Cys Pro Lys
260 265 270
Ala Glu Thr Thr Pro Ser Gly Gly Lys Ile Leu Arg Ile Leu Tyr Glu
275 280 285
Glu Asn Asp Glu Ser Glu Val Glu Ile Ile His Val Thr Ser Pro Met
290 295 300
Leu Glu Thr Arg Arg Ala Asp Sex Phe Axg Tyr Pro Lys Thr Gly Thr
305 310 315 320
Ala Asn Pro Lys Val Thr Phe Lys Met Ser Glu Ile Met Ile Asp Ala
325 330 335
Glu Gly Arg Ile Ile Asp Val Ile Asp Lys Glu Leu Ile Gln Pro Phe
340 345 350
Glu Ile Leu Phe Glu Gly Val Glu Tyr Ile Ala Arg Ala Gly Trp Thr
355 360 365
Pro Glu Gly Lys Tyr Ala Trp Ser Ile Leu Leu Asp Arg Ser Glm Thx
370 375 380
Arg Leu Gln Ile Val Leu Ile Ser Pro Glu Leu Phe Ile Pro Val Glu
385 390 395 400
Asp Asp Val Met Glu Arg Gln Arg Leu Ile Glu Ser Val Pro Asp Ser
405 410 415
Val Thr Pro Leu Ile Ile Tyxr Glu Glu Thr Thr Asp Ile Trp Ile Asn
420 425 430
Ile His Asp Ile Phe His Val Phe Pro Gln Ser His Glu Glu Glu Ile
435 440 445
Glu Phe Ile Phe Ala Ser Glu Cys Lys Thr Gly Phe Arg His Leu Tyr
450 455 460
Lys Ile Thr Ser Ile Leu Lys Glu Ser Lys Tyr Lys Arg Ser Ser Gly
465 470 475 480
Gly Leu Pro Ala Pro Ser Asp Phe Lys Cys Pro Ile Lys Glu Glu Ile
485 490 495
Ala Ile Thr Ser Gly Glu Trp Glu Val Leu Gly Arg His Gly Ser Asn
500 505 510
Ile Gln Val Asp Glu Val Arg Arg Leu Val Tyx Phe Glu Gly Thr Lys
515 520 525
Asp Ser Pro Leu Glu His His Leu Tyr Val Val Ser Tyr Val Asn Pro
530 535 540
Gly Glu Val Thr Arg Leu Thr Asp Arg Gly Tyr Ser His Ser Cys Cys
545 550 555 560
Ile Ser Gln His Cys Asp Phe Phe Ile Ser Lys Tyr Ser Asn Gln Lys
565 570 575
Asn Pro His Cys Val Ser Leu Tyr Lys Leu S8exr Ser Pro Glu Asp Asp
580 585 550
Pro Thr Cys Lys Thr Lys Glu Phe Trp Ala Thr Ile Leu Asp Ser Ala
595 600 605
Gly Pro Leu Pro Asp Tyr Thr Pro Pro Glu Ile Phe Ser Phe Glu Ser
610 615 620
Thr Thr Gly Phe Thr Leu Tyr Gly Met Leu Tyr Lys Pro His Asp Leu
625 630 635 640
GIn Pro Gly Lys Lys Tyr Pro Thr Val Leu Phe Ile Tyr Gly Gly Pro
645 650 655
Gln Val Gln Leu Val Asn Asn Arg Phe Lys Gly Val Lys Tyr Phe Arg
660 665 670
Leu Asn Thr Leu Ala Ser Leu Gly Tyr Val Val Val Val Ile Asp Asn
675 680 685
Arg Gly Ser Cys His Arg Gly Leu Lys Phe Glu Gly Ala Phe Lys Tyr
690 695 700
Lys Met Gly Gln Ile Glu Ile Asp Asp Gln Vval Glu Gly Leu Gln Tyr
7065 710 715 720
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Leu Ala Ser Arg Tyr Asp Phe Ile Asp Leu Asp Arg Val Gly Ile His

728 730 735
Gly Trp Ser Tyr Gly Gly Tyr Leu Ser Leu Met Ala Leu Met Gln Arg
740 745 750
Ser Asp Ile Phe Arg Val Ala Ile Ala Gly Ala Pro Val Thr Leu Txp
755 760 765
Ile Phe Tyr Asp Thr Gly Tyr Thr Glu Arg Tyr Met Gly His Pro Asp
770 775 780
Gln Asn Glu Gln Gly Tyr Tyr Leu Gly Ser Val ala Met Gln Ala Glu
785 720 795 8a0
Lys Phe Pro Ser Glu Pro Asm Arg Leu Leu Leu Leu His Gly Phe Leu
805 810 815
Asp Glu Asm Val His Phe Ala His Thr Ser Ile Leu Leu Ser Phe Leu
820 825 830
Val Arg Ala Gly Lys Pro Tyr Asp Leu Gln Ile Tyr Pro Gln Glu Arg
835 840 845
His Ser Ile Arg val Pro Glu Ser Gly Glu His Tyr Glu Leu His Leu
850 855 860
Leu His Tyr Leu Glu Glu Asn Leu Gly Ser Arg Ile Ala Ala Leu Lys
865 370 875 880
Val Ile

<210> 2

<211> 2671

<212> DNA

<213> Homo sapiens
<400> 2

cggtaccatg geagcagcaa tggaaacaga acagetgggt gttgagatat ttgaaactge 60
ggactgtgag gagaatattg aatcacagga tcggcctaaa ttggagectt tttatgttga 120
gcggtattee tggagtcage ttaaaaaget gettgecgat accagaaaat atcatggeta 180
catgatggct aaggcaccac atgatttcat gtttgtgaag aggaatgatc cagatggacc 240
tcattcagac agaatctatt accttgccat gtctggtgag aacagagaaa atacactgtt 300
ttattctgaa attcccaaaa ctatcaatag agcagcagtc ttaatgctet cttggaagec 360
tcttttggat etttttcagg caacactygga ctatggaatyg tattctcgag aagaagaact 420
attaagagaa agaaaacgca ttggaacagt cggaattget tcttacgatt atcaccaagg 480
aagtggaaca tttectgttte aagecggtag tggaatttat cacgtaaaag atggagggee 540
acaaggattt acgcaacaac ctttaaggce caatctagtg gaaactagtt gtcccaacat §00
acggatggat ccaaaattat gccctgetga tccagactgg attgetttta tacatagcaa 660
cgatatttgy atatctaaca tcgtaaccag agaagasagg agactcactt atgtgeacaa 720
tgagctagee aacatggaag aagatgccag atcagetgga gtogctacct ttgttcteca 780
agaagaattt gatagatatt ctggctattg gtggtgtcca aaagctgaasa caactcccag 840
tggtggtaaa attcttagaa ttctatatga agaaaatgat gaatctgagg tggaaattat 900
tcatgttaca tcccctatgt tggaaacaag gagggcagat tcattccogtt atcctazaac 960
aggtacagca aatcctaaag tcacttttaa gatgtcagaa ataatgattg atgetgaagg 1020
aaggatcata gatgtcatag ataaggaact aattcaacct tttgagattc tatttgaagg 1080
agttgaatat attgccagag ctggatggac tectgaggga aaatatgett ggtccatect 1140
actagatcge tecccagacte geoctgeagat agtgttgatce tcacctgaat tatttatccee 1200
agtagaagat gatgttatgg aaaggcagag actcattgag tcagtgcctg attctgtgac 1260
gccactaatt atctatgaag aaacaacaga catctggata aatatccatg acatctttca 1320
tgtttttecc caaagtcacg aagaggaaat tgagtttatt tttgectctg aatgcaaaac 1380
aggtttccgt catttataca aaattacatc tattttaaag gaaagcaaat ataaacgatc 1440
cagtggtggg ctgcctgetce caagtgattt caagtgtect atcaaagagg agatagcaat — 1500
taccagtggt gaatgggaag ttcttggccg gecatggatct aatatccaag ttgatgaagt 1560
cagaaggctg gtatattttg aaggeaccaa agactcccct ttagagcatc acctgtacgt 1620
agtcagttac gtaaatcchtg gagaggtgac aaggctgact gaccgtggcet actcacatte 1680
ttgetgeate agtoagcact gtgacttctt tataagtaag tatagtaacc agaagaatce 1740
acactgtgtg tccctttaca agctatcaag tcctgaagat gacccaactt gceaaaacaaa 1800
ggaattttgg gocaccattt tggattcage aggtcoctcott cctgactata ctectecaga 1860
aattttctet tttgaaagta ctactggatt tacattgtat gggatgctet acaagectea 1920
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tgatctacag cctggaaaga aatatcctac
geagttggtg aataatcgat ttaaaggagt
tetaggttat gtggttgtag tgatagacaa
tgaaggcgec tttaaatata aaatgggtcea
ccaatatota gettctegat atgattteat
gtcctatgga ggatacctct ccctgatgge
tgctattget ggggecccag teactetgtg
ttatatgggt caccctgacc agaatgaaca
agcagaaaag ttcccctetg aaccaaatcg
gaatgtccat tttgcacata ccagtatatt
atatgattta cagatctatec ctcaggagag
acattatgaa ctgcatettt tgcactacct
tctaaaagtg atatgagcgg cegegageto

<210> 3
<211> 863
<212> PRT
<213> Homo
<400> 3

Met Ala Thr
1
Thr Asp Asp

Gly Leu Arg
35
Val Asn Lys
50
* Ser Gly Pro
65
Ser Arg Glu

Lys Glu Ala
Gln Ala Thr

Arg Glu Arg
130

His Ser Glu

145

His Cys Arg

Pro Leu Glu

Ile Cys Pro
185
Len Trp Val
210
Cys Bis Gln
225
val ala Thr

Trp Trp Cys

Leu Arg Ile
275
His Val Pro
230
Tyr Pro Arg
305

sapiens

Thr
Pro
20

ser
Ala
His
Asn
Leu
1Q0
Pro
Lys
Ser
Asp
Ile
180
Ala
Ala

Gly

Pro
260

Ser

Thx

Gly
5
Ala
Ile
Pro
Ser
Ser
85
His
Arg
Gly
aly
165
Lys
Asp
Asn
Leu
val

245
Thr

Pxro

Gly

tgtgetgtte
caagtattte
caggggatece
aatagaaatt
tgacttagat
attaatgcag
gatottectat
gggctattac
tttactgete
actgagtttt
acacagcata
tcaagaaaac
<

Thr Pro Thr Ala Asp Arg

10

Ala Arg Phe Gln Val Glo

Ile His Gly

His Asp Phe
55

Ser Arg Lys

Gln Phe Val

His Arg Leu Tyr Tyr Leu

70
Leu Leu Tyr

75

Ser Glu Ile

20

Leu Leu Ser Trp Lys Gln
105

His Gly Val

120

Leu Gly val
135

Tyr Ser Arg

Phe Gly Ile

Leu Phe Leu Phe Gln Ala

150

155

Gly Lys Asn Gly Phe Met

Thr Gln Cys

170

Ser Gly Pro

185
Pro Ala Phe Phe Ser Phe

200

Ile Glu Thr Gly Glu Glu

215

ser Asn Val Leu Asp Asp

230

235

Ile Gln Glu Glu Phe Asp

250

Ala Ser Trp Glu Gly Ser
265
Glu Glu Val Asp Glu Ser

280

Ala Leu Glu Glu Arg Lys

295
Ser Lys Asn
310

Pro Lys Ile

315

atatatggtg
cgcttgaata
tgtcaccgag
gacgatcagg
cgtgtgggea
aggtcagata
gatacaggat
ttaggatetg
ttacatggtt
ttagtgaggg
agagttcctg
cttggatcac

Gly Rsp Ala

(89)
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gtectcaggt 1980
cecctagecte 2040
ggcttaaatt 2100
tggaaggact 2160
tccacggetg 2220
tectteagggt 2280
acacggaacg 2340
tggceatgea 2400
tcctggatga 2460
ctggasagce 2520
aatcgggaga 2580
gtattgetge 2640

2671

Ala Ala

15

Lys His Ser Trp Asp

30

Tyr Ser Gly Leu Ile

Gln Lys Thxr
Gly Met Pro
Pro Lys Lys

Met Leu Asp
110

Asp Glu
Tyr Gly
Val Arg

His Phe

Glu Glu Glu Leu Leu

125

Thr Ser Tyx Asp Phe

140

Ser Asn Ser
Val Ser Pro

Arg Met Asp
150

Leu Phe
160

Met Lys

175

Pro Lys

Ile Asn Asn Sex Asp

205

Arg Arg Leu Thr Phe

220

Pro Lys Ser Ala Gly

Arg Phe Thr

Glu Gly Leu
270

285

Thr Asp Ser

300

Ala Leu Lys

240
Gly Tyr
255
Lys Thr

Tyx Arg

Leu Ala
320

JP 2004-528812 A 2004.9.24
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Glu Phe Gln Thr Asp Ser Gln Gly Lys Ile Val Ser Thr Gln Glu Lys
325 330 3358
Glu Leu Val Gln Pro Phe Ser Ser Leu Phe Pro Lys Val Glu Tyr Ile
340 345 250
Ala Arg Ala Gly Trp Thr Arg Asp Gly Lys Tyr Ala Trp Ala Met Phe
355 380 365 -~
Leu Asp Arg Pro Gln ¢ln Trp Leu Gln Leu Val Leu Leu Pro Pro Ala
370 375 380
Leu Phe Ile Pro Ser Thr Glu Asn Glu Glu Gln Arg Leu Ala Ser Ala
385 3s0 395 400
Arg Ala Val Pro Arg Asn Val Gln Pro Tyr Val Val Tyr Glu Glu Val
405 410 415
Thr Asn Val Trp Ile Asn Val His Asp Ile Phe Tyr Pro Phe Pro Gln
420 425 430
ser Glu Gly Glu Asp Glu Leu Cys Phe Leu Arg Ala Asn Glu Cys Lys
435 440 445
Thr Gly Phe Cys His Leu Tyr Lys Val Thr Ala Val Leu Lys Ser Gln
450 455 460
Gly Tyr Asp Trp Ser Glu Pro Phe Ser Pro Gly Glu asp Glu Phe Lys
465 470 475 480
Cys Pro Ile Lys Glu Glu Ile Ala Leu Thr Ser Gly Glu Trp Glu Vval
485 430 495
Leu Ala Arg His Gly Sex Lys Ile Trp Val Asn Glu Glu Thr Lys Leu
500 505 510
Val Tyr Phe Gln Gly Thr Lys Asp Thr Pro Leu Glu His His Leu Tyr
515 520 525
val val Ser Tyr Glu Ala Ala Gly Glu Ile Val Arg Leu Thr Thr Pro
530 535 540
Gly Phe Ser His Ser Cys Ser Met Ser Gln Asn Phe Asp Met Phe Val
545 550 555 560
Ser His Tyr Ser Ser Vval Ser Thr Pxo Pro Cys Val His Val Tyr Lys
565 570 575
Leu Ser Gly Pro Asp Asp Asp Pro Leu His Lys Gln Pro Arg Phe Trp
580 5858 590
Ala Ser Met Met Glu Ala Ala Ser Cys Pro Pro Asp Tyr Val Pro Pro
595 600 605
Glu Ile Phe His Phe His Thr Arg Ser Asp Val Arg Leu Tyx Gly Met
610 615 620
Ile Tyr Lys Pro His Ala Leu Gln Pro Gly Lys Lys His Pro Thr Val
625 630 635 640
Leu Phe val Tyr Gly Gly Pro Gin Val Glm Leu Val Asn Asn Ser Phe
645 650 655
Lys Gly Ile Lys Tyr Leu Arg Leu Asn Thr Leu Ala Ser Leu Gly Tyr
660 665 670
Ala Val val val Ile Asp Gly Arg Gly Ser Cys GIn Arg Gly Leu Arg
675 680 685
Phe Glu Gly Ala Leu Lys Asn Gln Met Gly Gln Val Glu Ile Glu Asp
630 695 700
@Gln Val Glu Gly Leu Gln Phe Val Ala Glu Lys Tyr Gly Phe Ile Asp
705 710 718 720
Leu Ser Arg Val Ala Ile His Gly Trp Ser Tyr Gly Gly Phe Leu Ser
725 730 735
Leu Met Gly DLeu Ile His Lys Pro Gla Val Phe Lys Val 3la Ile Ala
740 745 750
Gly Ala Pro Val Thr val Trp Met Ala Tyr Asp Thr Gly Tyr Thr Glu
755 760 765
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Arg Tyr Met Asp Val Pro Glu Asm Asn Gln His Gly Tyr Glu Ala Gly
770 775 780
Ser Val Ala Leu His Val G¢iu Lys Leu Pro Asn Glu Pro Asn Arg Leu
785 790 795 800
Leu Ile Leu His Gly Phe Leu Asp Glu Asn Val His Phe Phe His Thr
805 810 815
Asn Phe Leu Val Ser Gln Leu Ile Arg Ala Gly Lys Pro Tyr GIn Leu
820 825 830
Gln Ile Tyr Pro Asn Glu Arg His Ser Ile Brg Cys Pxo Glu Sexr Gly
835 840 845
Glu His Tyr Glu Val Thr Leu Leu His Phe Leu Gln Glu Tyr Leu
850 855 860
<210> 4
<211> 2617
<212> DNA
<213> Homo sapiens
<400> 4
caagcottace atggccacca ccgggacecc aacggocgac cgaggegacg cagecgccac 60
agatgacceg geegeceget tcecaggtgea gaagcactcg tgggacggge tcoceggageat 120
catccacgge agecgcaagt actcgggect cattgteaac aaggegccec acgacttceca 180
gtttgtgeag aagacggatg agtctgggee ceacteccac cgectctact acctgggaat 240
gccatatgge agcecgagaga actcoctect ctactchgag attccecaaga aggtecggaa 300

agaggetctg ctgctectgt cctggaagea gatgctggat catttecagg ccacgeccca 360
ccatggggte tactctcggg aggaggaget gctgagggag cggaaacgec tggggghett 420
cggcatcace tcctacgact tccacagega gagtggectc ttoctocttee aggccageaa 480
cagcctette cactgtogeg acggeggcaa gaacggette atggtgtcce ctatgaaacc 540
gctggaaatce aagacccagt gotcagggec ccggatggac cccaaaatct gocctgeoga 600
ccctgectte ttcotecttea kbeaataacag cgacctgtgg gtggccaaca tcgagacagg 660
cgaggagegg cggctgacct tetgeccacea aggtttatce aatgtectgg atgaccccaa 720
gtctgegggt gtggecacet tcegtcataca ggaagagtte gaccgctica ctgggtactyg 780
gtggtgecee acagectect gggaaggttce agagggectce aagacgetge gaatcectgta 840
tgaggaagtc gatgagtceg aggtggaggt cattcacgte ccctctcetg cgctagaaga 200
aaggaagacg gactcgtatc ggtaccccag gacaggeage aagaatccca agattgectt 960
gaaactggct gagttccaga ctgacagcca gggcaagatce gtctegaccee aggagaagga 1020
getggtgeag coctteaget cgetgtteec gaaggtggag tacategeca gggeegggtg 1080
gaccegggat ggcoaaatacg cctgggeeat gttectggace cggecccage agtggeteca 1140
getegtecte cteccceccgg ceoctgtteat cocgagecaca gagaatgagg agcagegget 1200
agcctetgee agagetgtoc ccaggaatgt ccagocgtat gtggtgtacg aggaggtcac 1260
caacgtetgg atcaatgttc atgacatctt ctatccctic coccaatcag agggagagga 1320
cgagctcetge tttetcocgeg ccaatgaatg caagaccgge ttetgecatt tgtacaaagt 1280
caccgecgtt ttaaaatccc agggctacga ttggagtgag cecttcagoc ceggggaaga 1440
tgaatttaag tgccccatta aggaagagat tgctetgace agoggtgaat gggaggtttt — 1500
ggcgaggeac ggctccaaga tcetgggtcaa tgaggagacc aagetggtgt acttccaggg 1560
caccaaggac acgecgcetgg agcaccacct ctacgtggte agetatgagg cggecggcega 1620
gategtacge cteaccacge ceggettete ccatagetge tecatgagec agaacttega 1680
catgttcgte agcocactaca geagegtgag cacgecgece tgogtgeacg tetacaaget 1740
gageggecoe gacgacgacc cockgeacaa geagocccge ttetgggeta geatgatgga 1800
ggcagccage tgeccccegg attatgttee tecagagatce ttocatttce acacgegecte 1860
ggatgtgegg ctctacggca tgatctacaa gccocacgee ttgeagcecag ggaagaagea 1920
ccccacegte chetttgtat atggaggecec ccaggtgeag ctggtgaata actecttcaa 1980
aggcatcaag tacttgcgge tcaacacact ggoctcoctg ggotacgeecg tggttgtgat 2040
tgacggcagg ggctectgtc agegaggget teggttcegaa ggggecctga aaaaccaaat 2100
gggcocaggtyg gagatcgagg accaggtgga gggoctgeag ttegtggeeg agaagtatgg 2160
cttcatcgac ctgagecgag ttgeccatcca tggetggtee tacggggget tccteteget 2220
catggggeta atccacaagc cccaggtgtt caaggtggee atcgegggtg ceccggteac 2280
cgtcetggatg gectacgaca cagggtacac tgagegctac atggacgtee ctgagaacaa 2340
ccageacgge tatgaggegg gttecgtgge cctgeacgtg gagaagetge coaatgagee 2400
caaccgettg cttatcctee acggettect ggacgaaaac ghgeactttt tecacacaaa 2460
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cttcctegte toccaactga tocgagcoagg gaaaccttac
cgagagacac agtattcgct gcccegagte gggcgageac
ctttctacag gaatacctct gageggecge goatceg

<210> &
<211l> 7
<212> PRT

<213> EHomo
<400> &5

Met
1

Lys
Lys
Ile
Ser
Leu
Lys

Thr

Val
145
Asn

Asp

ser
Gly

225
Ala

Thr

Ile

Phe
385

Asn
Thr
Gly
Thr

50
Glu

Thr
His
130
Ile
Sex
Tyx
Ser
210
Ile
His
Bsp
TYY
Pro

290
Leu

Asn
Gly
Gln

370
Met

96

Gln

Leu
115
ser

His
Val
Ile
195
Leu
Ala
Trp
ser
Pro
275
Thr
Glu
Met
Arg
Ala
355
Gin

Thr

sapiens

Thr
Lys
20

Ala
Ser
arg
PXO
Asn
100
Len
val
Ile
Thr
Leu
180
Phe
Arg
Asp
Trp
Leu
260
Lys
Ile
Leu
Val
Pro
340
Cys

Asn

val

Ala
5

Glu
Ile
val
Leu
Glu
Gly
Leu
ser
Phe
arg
165
Gln
Glu
Leu
Trp
ser
245
val
Gly
Lys
Met
Lys
325
Gln
Ser

Glu

Pro

Glu
Pro
His
150
Glu

TyY

Asn

Leu
230
Pro
Pro
Lys
Leu
Pro
310
Trp
Asn
Lys
Glu

Val
390

Val

Gly

Leu
55

Leu
arg
val
Asn
Asp
135
Tyr
val
ala

Asn

Ser
Ser
Leu
40

Glu
Trp
Ile
Thr

120
Leu

Trp
Ala
Ile
200
Ser
Glu
Gly
Met
Ty
280
val
Asp
Sex
ser
Tyr
360
val

Gln

His
Asn
25

Val
Ser
Asp
Ile
Lys
108
Thx
Lys
TyY
Glu
Trp
185
Tyx
Gly
Glu
GIn
val
265
Pro
Val
Ser
Asn
Ile
345
Glu
Phe

Gly

His
Sex
Ile
Pxo
Leu
Asn
90

Leun

Phe

TyY

Leu
170
Gly
Tyr
Lys
Glu
Axg
250
Ile
Tyr
Asn
Phe
Thr
330
Leu
Met

Ser

Gly

Ile
Pro
Leu
2asp
Phe
75

Asp
Asn
Val
val
ala
155
Asn
val
Gln
Glu
Leu
235
Leu
Pxo
Pro
Leu
Lys
318
Lys
Thr
Thx
Arg

Arg
395

cagctccaga tctaccccaa
tatgaagtca cgttgctgea

Lys
Pro
val
Glu
60

Thr
Ile
Thr
Leu
140
Ser
Pro
Gln
Pro
Glu
220
Leu
Ala
Arg
Lys
Tyr
300
Sexr
Thr
Val
Ser
Asp

380
Gly

Cys
Gin
Val
45

Leu
Lys
Asp
Giu
Phe

125
Leu

Pro
Gly
BAsp

205
Ile

Phe
rPhe
Ala
285
cly
Arg
val
cys
Asp

365
Gly

Gln
BArg
Cys

Thy

val
Thr
110
Ala
val
élu
Gln
190
Ile
Ile
Ser
Leu
Thr
270
ely
Pro
Glu
val
Glu

350
Thr

Phe

(92)
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Pro
i5

Asn
Ser
Asn
Phe
val
95

Asn
ala
TyL
Ile
val

175
Gln

Phe
His
Met
255
Gly
Gln
Thr
Tyr
Arg
335
Thr

Trp

His

Ser
Trp
Leu
Ser
val
80

Ala
ser
BAsp
Tyx
160
Glu
Leu
Ser
Asn
Ile
240
Ile
Ala
val
His
Tyr

320
Trp

Leu
Phe

His
400
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Ile
His
Glu
Gly
Cys

465
Ser

Leu
545

Glu
Ala
705
Ile
Glu
val

Leu

Ile
785

ala
Leu
Thr
arg

450
Ile

val
Ile
Ile
530
Pro
Ala
Asp
val
Lys
610
Asp

Ser

val
Arg
690
Ser

Iile

Leu

TyT
7170
ser

<210>
<21l>
<212>
<213
<400>

Thx
Thr
435
Gin
Sar
ser
Pro
Leu

515
Gly

Leu
Lys
Ile
595
Ile
Gln
Lys
Met
ala
675
TYL
val
His
Ile
Pro
755

Ser

Val

6
2583
DNA
Homo
-4

Phe
Ser

420
Gin

Pra
val
500
Glu
Lys
Gln
Leu
Phe
580
val
Leu
Ile
Arg
Ile

660
Pro

Leu
Gly
Lys
740
Asp
Thr

Leu

Leu
405
Gly
Lys
YT
Asn
Met
485
Val
ser
Pro
Leu
Leu
565
His
Ala
Gln
Thr
Leu
645
Leu
Ile
aly
His
Thr
725
Glu
Tle

Pro

sapiens

Ser
Phe
470
Asn
Ser
Asn
Glu
ser
550
Ile

Ile

Glu
Ala
630
Ser

Lys

Thr

Asn
710
Ala
Leu
Gly

Leu

Gln
790

Trp
Tyr
Ala
455
Met
Gln
Leu
Ser
Ile
535
Leu
Met
Asp
Phe
Ile

615
val

Asp
Pro

695
val

Ile
His
Lys

775
Glu

Ser
Glu
Phe

440
ser

His
His
Met
520
Lys
Pro
Asp
Trp
Asp
600
His
Lys
Phe
Asp
Leu

680
Ser

Thr
Lys
Asn
760
Phe

Pro

Lys
val

425
Leu

Glu
Dhe
Ser
505
Leu
Ile
Lys
Glu
Asp
585
Gly
Arg
rhe
aly
Glu
665
Lys

Lys

Lys
Ala
745
val
Phe

@lu

Ser
410
Ile

Glu
Gln
Leu
490
Thxr
Lys

Leu

Glu
570

ser

Arg
Arg
Lew
Lys
650

Lys

Leu
Glu
Leu
Val
730
Gly
Ser

Sexr

Glu

Lys
Thr
aly
Cys
475
Asp
Glu
His
Phe
555

Pra

val

Leu
Leu
635
Gly
Leu
TYyr
Glu
Lys
715
His
Val
alu
ABp

Asp
795

gectgggatt gtgoactgte cagggtcctg aaacatgaac
tcacatcaag tgtcaaccct caaaaacaat caaggaactyg
gagaaactgg aagggaattg ctattgetet gctggtgatt

Gln

Glu
Leu
460
Thr
Phe
Asn
Ala
Ile
540
Met
aly
Leu
Ser
Gly

620
Lys

Phe
Ala
Ser

700
Glu

Asn
Lys
Cys

780
Glu

caaactgeea gegtgtecca
ggaagtaaca gccctccaca
ttagttgtat getcacteat

Ile
Leu
Ser
445
TyT
cys
Pro
Ile
525
Asp

Asp

Ile
Gly
605
ser
Leu
Gly
Lys
Ser
685
Thr
Glu

Gln

Ser
765
Leu

ala
430
Ser
Asn

Phe

ala
510
Leu
Asp
Arg
Gln
Asp

590
Phe

Pro
Gly
Cys
670
Ala
TYyr
Asn
His
Thr
750
Lys

Lys

(93)
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val
418
Tyr
Pro
Arg
Asp
Gly
495
Lys
Lys
Tyr
Asn
Leu
575
Met

Gln

Glu
Tyr
Tyr
655
Gly
Phe
Gln
Ile
Ser

735
Met

Glu

Arg
asp
Arg
Gln
Ala

480
Pro

Lys
Glu
Gln
560
val
Asp
Gly
Val
Ile
640
Ile
Ser
Ser
Ala
Leu
720
Ala
Gin
His

Glu
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cactatgtca gtcatcctet taagcccaga

gtettiggaa

gacctcttta ggaaagactt

caatgataca gatgtggtgt ataaaagcga

aacaaatget
acattcagtt
teattatteg
gttaaatcct
gcagcagetg
ttcattgega

acdacattat tattggaaaa
tecaccagatt taaaatatgt
tatactgett catatgtgat
ccagaagtag aggactcegt
atttatattt ttgaaaataa
ctgacatett ctggaaaaga

gttatatgaa gaggaactce tgcattetca

aagacttgeoe
tactggageg
cccaacaata
gccacctgac

ttectgatga taaatgactce
ttgtatccca aaggaaagea
aaattatatg ttgtaaacct
agctttaaat caagagaata

taccaagact gtggtaagat ggttaaaccyg

tgagaccact
tcagcagaat

acaggtgctt gtagtaaaaa
gaggagceeeg tgttttctag

tgttaagcaa gggggacgtg gagaatttca

aagtgagcaa

attaccgtge ggcatetgac

ggcatacgat gaaactactc aaaaaattta

aaggcagetg

tacagtgett ctactgaagg

tttcatgaaa gaacaatgta catatttiga

cttattatte
agcaaaatat
gataggaaag
gtececetteoee
agaaccagga
tgacatggat
gaaaattttg
agcetgtgaaa

tgtgaaggte caagggteocec
tttatattgg aaagcaattc
ccagaaatta aaatccttea
aaagatttta tggaccgaaa
ggccagetgg ttacagataa
aatgtcattg tagcaagatt
caggagatte atcgaagatt
tttttgctga aactgcctta

aaagggttat ggtggctata ttgcatcaat
atgtggatec gtaggttgcac ctatcacaga
aagatacctt gggatgecat ctaaggaaga
taatgttcat ggcttgaaag aagaaaatat

agttcattte

caacactcag cagaattaat

tactatgcag gtetacceag atgaaggtca

ctacagcaca
acaggaacca
aggctcaatg
cagcttacgg
cac

<210> 7
<211l> 690
<212> PRT
<213> Homo
<400> 7

Met Ala Ala
;hr Ala Asp
Glu Pro Phe
Leu Ala Asp
His Asp Phe

€5
Asp Arg Ile

sapiens

Ala Met
5
Cys Glu
Tyr val
Thr Arg
Met Phe

Tyr Tyr
85

atcctcaaat tettcagtga
gaagaagatg aataatggac
aaacctgaca aagagactgt
agatgtcact ggagcagcac

tgaactcaca
tgtgctteac
gaatggacat
cacaactttt
ccttectggea
ttacaacata
cttgeagtac
tatctactat
agaaataatt
catcgeecac
tttggtacce
gtatcegtat
gtatggacca
ctatatcact
acctcagaac
atatgagatg
agacggcage
ccacatagct
atcaggaaac
ctttctgage
attattgaat
tgoeagtttt
agtggtcage
tatgetgaag
tattgacgac
ccagtatget
gttcecatatt
tgatggcaga
aggttcagta
cattgactcc
gatcttaaaa
cttgaaattg
aagcacttac
attaataatt
caagcaccta
taacgtatct
ttgtttgaag
cgtatttata
aatattgtag
gcktcagagac

Glu Thr @lu Gln Leu Gly

10

Glu Asn Ile Glu Sexr Gln

25

Glu Arg Tyr Ser Trp Ser

40

Lys Tyr His Gly Tyr Met

Val Lys Arg Asn Asp Pro

Leu Ala Met Ser Gly Glu

11

aattcgteag
gatccagagy
gtecattaaac
gtaaccttca
tatgatgtca
cacactaggg
geggectggg
caacctgata
tttaatggga
tggtggtcac
accatggtta
cctaaggeag
actcacactt
atggttaaat
atectecatee
acatcagata
aaattctita
atgttcctea
tgggaagtga
actgaatett
cgccaatgea
agtcccatga
ctacatagta
gaagctatcc
tatgaacttce
cttctgttaa
gactgggatt
ggaagtggat
gaagtaaagy
aaaagattaa
tcagatgaaa
tatgectcag
caggcageca
catggaactg
ataaaagctg
gagaagagca
gaagaaatat
cagaactgaa
ttgctocaga
agtgaactag

(94)

PCT/USO01/31874
aaaccagatt 240
ctecggtggat 300
tgaatataga 360
aagcatcaag 420
aacagatttt 480
aagtttggga 540
gtgtccaagg 600
taaagagcag 660
ttgctgactg 720
cagatggaga 780
toccteggtt 840
gtcaagtgaa 900
tggagcteat 960
gggtaagcaa 1020
tcacagtctg 1080
cgtggetcte 1140
tgacagtgece 1200
tccagagtaa 1260
taaagatctt 1320
cteecagagy 1380
tttcatgtaa 1440
atcaacattt 1500
cggacaacee 1560
tgaagaagaa 1620
ctttacagtt 1680
taatggatga 1740
cegtactcat 1800
tececagggtet 1860
accaaataac 1920
geatttetgy 1980
agctttttaa 2040
ctttctctga 2100
gtgtgctaca 2160
ctgacacaaa 2220
gagtgaatta 2280
agtatcatct 2340
ctgtgctacc 2400
gggaatattg 2460
atgtcaaggg 2520
catttgaata 2580

2583

val Glu Ile Phe Glu

15

Asp Arg Pro Lys Leu

30

Gln Leu Lys Lys Leu

Met Ala Lys Ala Pro

Asp Gly Pro His Sex

Asn Arg Glu Asn Thr

95
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Leu Phe Tyr Ser Glu Ile Pro Lys Thr Ile Asn Arg Ala Ala Val Leu
100 105 11
Met Leu Ser Trp Lys Pro Leu Leu Asp Leu Phe Gln Ala Thr Leu Asp
115 120 125
Tyr Gly Met Tyr Ser Arg Glu Glu Glu Leu Leu Arg Glu Arg Lys Arg
130 135 140
Ile Gly Thr Val Gly Ile Ala Ser Tyr Asp Tyr His Glu Gly Ser Gly
145 150 185 160
Thr Phe Leu Phe Glun Ala Gly Ser Gly Ile Tyr His Val Lys Asp Gly
165 170 175
Gly Pro Gln Gly Phe Thr Gln Gln Pro Leu Arg Pro Asn Leu Val Glu
180 185 190
Thr Ser Cys Pro Asn Ile Arg Met Asp Pro Lys Leu Cys Pro Ala Asp
195 200 205
Pro Asp Trp Ile Ala Phe Ile His Ser Asn Asp Ile Trp Ile Ser Asn
210 215 220
Ile Val Thr Arg Glu Glu Arg aArg Leu Thr Tyr Val His Asn Glu Leu
225 230 235 240
Ala Asn Met Glu Glu Asp Ala Arg Ser Ala Gly Val Ala Thr Phe Val
245 250 255
Leu Gln Glu Glu Phe Asp Arg Tyr Ser Gly Tyr Trp Trp Cys Pro Lys
260 265 270
Ala Glu Thr Thr Pro Ser Gly Gly Lys Ile Leu Arg Ile Leu Tyr Glu
275 280 285
Glu Asn Asp Glu Ser Glu Val Glu Ile Ile His Val Thr Ser Pro Met
230 295 300
Leu Glu Thr Arg Arg Ala Asp Ser Phe Arg Tyr Pro Lys Thr Gly Thr
305 310 315 320
aAla Asn Pro Lys Val Thr Phe Lys Met Ser Glu Ile Met Ile Asp Ala
325 330 335
Glu Gly Arg Ile Ile aAsp Val Ile asp Lys Glu Leu Ile Gln Pro Phe
340 345 350
Glu Ile Lieu Phe Glu Gly Val Glu Tyr Ile Ala Arg Ala Gly Trp Thx
355 360 365
Pro Glu Gly Lys Tyr Ala Trp Ser Ile Leu Leu Asp Arg Ser Gln Thr
370 375 380
Arg Leu Gln Ile Val Leu Ile Sexr Pro Glu Leu Phe Ile Pro Val Glu
385 390 395 400
Asp Asp Val Met Glu Arg Gln Arg Leu Ile Glu Ser Val Pro Asp Ser
405 410 415
Val Thr Pro Leu Ile Ile Tyr Glu Glu Thr Thr Asp Ile Trp Ile Asn
420 425 430
Ile His Asp Ile Phe His Val Phe Pro @Gin Ser His Glu Glu Glu Ile
435 440 445
@lu Phe Ile Phe Ala Ser Glu Cys Lys Thr Gly Phe Arg His Leu Tyr
450 455 460
Lys Ile Thr Ser Ile Leu Lys Glu Sexr Lys Tyr Lys Arg Ser Ser Gly
465 B 470 478 480
Gly Leu Pro Ala Pro Sex Asp Phe Lys Cys Pro Ile Lys Glu Glu Ile
485 450 495
Ala Ile Thr Ser Gly Glu Trp Glu Val Leu Gly Arg His Gly Ser Asn
500 505 510
Ile Gln Val Asp Glu Val Arg Arg Leu Val Tyr Phe Glu Gly Thr Lys
815 520 525
Asp Ser Pro Leu Glu His His Leu Tyr Val Val Ser Tyr Val Asn Pro
530 535 540
Gly Glu Val Thr Arg Leu Thr Asp Arg Gly Tyr Ser His Ser Cys Cys
545 550 555 560
Ile Ser Gln His Cys Asp Phe Phe Ile Ser Lys Tyr Ser Asn Gln Lys
565 570 875

12
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Asn Pro His Cys Val Ser Leu Tyr Lys Leu Ser Ser Pro Glu Asp Asp
580 585 590
Pro Thr Cys Lys Thr Lys @lu Phe Trp Ala Thr Ile Leu Asp Ser Ala
595 600 605
Gly Pro Leu Pro Asp Tyr Thr Pro Pro Glu Ile Phe Ser Phe Glu Ser
610 615 620
Thr Thr Gly Phe Thr Leu Tyr Gly Met Leu Tyr Lys Pro His Asp Leu
625 630 635 640
Gln Pro Gly Lys Lys Tyr Pro Thr Val Leu Phe Ile Tyr Gly Gly Arg
645 650 655
Leu Leu Leu Leu Gly Pro Gln Ser Leu Cys Gly Ser Sexr Met Ile Gln
660 665 870
Asp Thr Arg Asu Val Ile Trp Val Thr Leu Thr Arg Met Asn Arg Ala
675 680 685
Ile Thr
6§50

<210> 8

<211> 4523

<212> DNA

<213> Homo sapiens
<400> 8

aagtgctaaa goctccgagg ccaaggecge tgetactgec geegetgett cttagtgeeg 60
cgttcgeege ctgggttgtc accggegecg ccgeogagga agocactgca accaggacceyg 120
gagtggagge ggcgeageat gaageggoge aggccegete catagegcac gtegggacgg 180
teccgggeggg gocgggggga aggaaaatge aacatggcag cagcaatgga aacagaacag 240
ctgggtgttg agatatttga aactgcggac tgtgaggaga atattgaatc acaggategg 300
cctaaattgg agecttttta tgttgagegg tattcctgga gtcagottaa aaagctgett 360
gccgatacca gaaaatatea tggetacatg atggctaagg caccacatga tttcatgttt 420
gtgaagagga atgatccaga tggacctcat tcagacagaa tctattacct tgccatgtcet 480
ggtgagaaca gagaaaatac actgttttat tctgaaatte ccaaaactat caatagagea 540
gcagtcttaa tgctctettg gaageoetett ttggatettt tteaggcaac actggactat 600
ggaatgtatt ctcgagaaga agaactatta agagaaagaa aacgcattgg aacagtegga 660
attgettctt acgattatca ccaaggaagt ggaacatttc tgtttcaagec cggtagtgga 720
atttatcacg taaaagatgg agggccacaa ggatttacge aacaaccttt aaggeoccaat 780
ctagtggaaa ctagttghbcc caacatacgg atggatccaa aattatgece tgetgateca 840
gactggattg cttttataca tagcaacgat atttggatat ctaacatcgt aaccagagaa 200
gaaaggagac tcacttatgt gcacaatgag ctagccaaca tggaagaaga tgccagatca 960
getggagteg ctacctttgt tctccaagaa gaatttgata gatattetgg ctattggtgg 1020
tgtccaaaag ctgaaacaac tcccagtggt ggtaaaattc ttagaattect atatgaagaa 1080
aatgatgaat ctgaggtgga aattattcat gttacatccco ctatgttgga aacaaggagg 1140
geagattcat tcegttatcc taaaacaggt acagcaaatce ctaasagtcac ttttaagatg 1200
tcagaaataa tgattgatge tgaaggaagg atcatagatg tcatagataa ggaactaatt 1260
caaccttttg agattctatt tgaaggagtt gaatatattg ccagagectgg atggactect 1320
gagggaaaat atgcttggtc catcctacta gatcgetece agactegect acagatagtg 1380
ttgatctcac ctgaattatt tatcccagta gaagatgatg ttatggaaag gecagagactc 1440
attgagtcag tgoctgattc tgtgacgcca ctaattatct atgaagaaac aacagacatc 1500
tggataaata tccatgacat cttbtcatgtt ttteccccaaa gtoacgaaga ggaaattgag 1560
tttatttttg cctctgaatg caaaacaggt ttcogtcatt tatacmaaat tacatctatt 1620
ttaaaggaaa gcaaatataa acgatccagt ggtgggctge ctgctccaag tgatttcaag 1680
tgtectatca aagaggagat agcaattacc agtggtgaat gggaagttcet tggeccggeat 1740
ggatctaata tccaagttga tgaagtcaga aggcetggtat attttgaagg caccaaagac 1800
tecectttag agcatcacct gtacgtagtc agttacgtaa atcctggaga ggtgacaagg 1860
ctgactgacce gtggctacte acattettge tgeatcagte agcactgtga cttetttata 1920
agtaagtata gtaaccagaa gaatecacac tgtgtgtcce tttacaaget atcaagtect 1380
gaagatgacc caacttgcaa aacaaaggaa ttttgggcca ccattttgga ttcagcaggh 2040
cctetteoctyg actatactoce tcecagaaatt ttetettttg aaagtactac tggatttaca 2100
ttgtatggga tgetctacaa geoctcatgat ctacagectg gaaagaaata tcctactgtg 2160

13
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ctgttcatat atggtggtcg gttgcetattg ctggggccce agtcactetg tggatcttct 2220
atgatacagg atacacggaa cgttatatgg gtcaccctga ccagaatgaa cagggctatt 2280
acttaggatc tgtggccatg caagcagaaa agttoccctc tgaaccaaat cgtttactge 2340
tcttacatgg tttcetggat gagaatgtce attttgeaca taccagtata ttactgagtt 2400
ttttagtgag ggctggaaag ccatatgatt tacagatcta toctcaggag agacacagca 2460
taagagttcc tgaatcggga gaacattatg aactgcatct tttgcactac cttcaagaaa 2520
accttggatc acgtattgct gcoctctaaaag tgatataatt ttgacctgtg tagaactcte 2580
tggtatacac tggctattta accaaatgag gaggtttaat caacagaaaa cacagaattg — 2640
ateatcacat tttgatacct gocatgtaac atctactect gaaaataaat gtggtgcocat 2700
geaggggtet acggtttgtg gtagtaatct aataccttaa ccccacatge tcaaaatcaa 2760
atgatacata ttcctgagag acccagcaat accataagaa ttactaaaaa aaaaaaaaaa 2820
aaaaagacat tagcaccatg tattcatact accctatttit cacttttaat agtattataa 2880
acttcatgaa cttaattagt gtatttttac agtatacttt tgagtttgtt aaaatatgat 2940
gatattagtg attggtttgg ttcagttcca gaatctttga ctagttacag atttgatagc 3000
acttaaatgt aattgaatag cttatgettc attgcttggg catatccagce atgttatgaa 3060
ctaataacta ttaaacttga cttaaccagt cattcattaa taatttttca aggataactt 3120
agtggectece taaagacact tgttttggca ctgaccagtt tttagccaat ttaatctgta 3180
tctagtataa ataattctca tttttetttg atgatattaa cagagtggge ttttcotttt 3240
gcataaagge tagtaactgt atatgtagca tggatttaat tagtcatgat attgataatt — 2300
acaggcagaa aatttttaat caaatgatta gagcttaaat atttgeagge aagttttttt 3360
ttttecttta agaaaaggaa aaagtacaca ttcactagaa ttcttcagaa aatttagtgg 3420
tgccagttte catttggtat ttecttatta aaatattcta gaattttaag gagattgaag 3480
ggaatcacag tggggtgggg agacctgggt ttggggaatg acagagagaa gaggtggtga 3540
gggcctgatt aaaaactaag cagaagtagt tttaacaaaa atactcatga aaatgtttgg 3600
aaactgaaat ttaaacaact gtaatattaa ggaaaccaga atcaataaat cactgtcttg 3660
ccagcacage tacagagtaa catgattcag gggaggaaaa gttccttaga gttactttta 3720
taattcttit ttttttteect cttaggttta gaaatcttac aaatttaasac tttatccttt 3780
taaaattatt tgaacataat ttagatattg taagcttaaa atacaaatgt ttatagataa 3840
cctctttace ataaactaat ccoectggcaag ccatggetct cttttttttt ttgotgttta 33900
aagcctgtaa acagtttttc tgaatgatca tgaacttttc ttggtttage actaggattt 3960
agctatgaag agagctcata ggctttcagg tgctaattga gatctgecct gttagagtet 4020
tggggtgeta gattggtcac attgacacca gtggeaggga aggcatctat gagtttgatg 4080
ctttttatca cacacttcag tgtttagaaa gttattacca atacttttaa acaacactcc 4140
aagaasattt gctatattte tttctcatca ctacagagag agtagatttc cccatagaga 4200
gcacagccte cattagtaag gttggtgact attggtaaga ggtggacttc attgacacca 4260
agtgggaggt agggaaagcc cagaaatgge aggatgatat ggtggttotg togttgggaa 4320
aggtattggg ttttgctgtt tgtatttata ctgtataata gataccacge tttttcttat 4380
tatctgtata tgtattgett ttcatgtttg atattttece atgecaagat ttgtttatat 4440
atattttcaa tgttaaatta aattgatttg ggtaactttc tteccccaaga aagtattttc 4500

occottaagt ataaatctga ctg 4523
<210> 9

<21l> 241

<212» PRT

<213> Homo sapiens

<400> &

Met Ala Ala Ala Met Glu Thr Glu Gln Leu Gly Val Glu Ile Phe Glu
;hr Ala Asp Cys Zlu Glu Asn Ile Glu ;gr Gln Asp Arg Pro t;a Leu
Glu Pro Phe igr Val Glu Arg Tyr :zr Trp Ser GIn Leu igs Lys Leu
Leu Ala izp Thr Arg Lys Tyr égs Gly Tyr Met Met :ia Lys Ala Pro
His igp Phe Met Phe Val iis Arg Asn Asp Pro ng Gly Pro His Ser
Asp Arg Ile Tyr Tyr Leu Ala Met Ser Gly ;iu Asn Arg Glu Asn ;gr
Leu Phe Tyr Ser giu Ile pro Lys Thr ige Asn Arg Ala Ala 321 Leu

14
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100 105 110
Met Leu Ser Trp Lys Pro Leu Leu Asp Leu Phe Gln Ala Thr Leu Asp
1is 120 128
Tyr Gly Met Tyr Ser Arg Glu Glu Glu Leu Leu Arg Glu Arg Lys Arg
130 135 140
Ile Gly Thr Val Gly Ile Ala Ser Tyr Asp Tyr His Gin Gly ser Gly
145 150 155 160
Thr Phe Leu Phe Gln Ala Gly Ser Gly Ile Tyr His Val Lys Asp Gly
165 170 175
Gly Pro Gln Gly Phe Thr Gln Gln Pro Leu Arg Pro Asn Leu Val Glu
180 i85 150
Thr Ser Cys Pro Asn Ile Arg Met Asp Pro Lys Leu Cys Pro Ala Asp
195 200 208
pro Asp Trp Ile Ala Phe Ile His Ser Asn Asp Ile Trp Ile Ser Asn
210 215 220
Ile Val Thr Arg Glu Glu Arg Arg Leu Thr Tyr Val His Asn Gly Lys
225 230 235 240
ala

<210> 10

<211i> 1356

<212> DNA

<213> Homo sapiens
<400> 10

aagtgctaaa gcctocgagg ccaaggecge tgctactgec gocgetgett cttagtgeeg 60
cgttogeoge ctgggttgtc accggegecg ccgecgagga agecactgea accaggaccg 120
gagtggaggc ggcgcagcat gaagcggege aggecegotc catagogoac gtegggacgg hR:14
tccgggeggy gecgggggga aggaaaatge aacatggeag cagcaatgga aacagaacag 240
ctgggtgttg agatatttga aactgcggac tgtgaggaga atattgaatc acaggategg 300
cctaaattgg agecttttta tgttgagegg tattcctgga gtcagettaa aaagetgett 360
gcecgatacca gaaaatatca tggctacatg atggctaagg caccacatga ttteatgitt 420
gtgaagagga atgatccaga tggacctcat tcagacagaa tctattacct tgccatgtct 480
ggtgagaaca gagaaaatac actgttttat tctgaaattc ccaaaactat caatagagea 540
gcagtcttaa tgctetottg gaagoctett ttggatcttt ttecaggcaac actggactat 600
ggaatgtatt ctcgagaaga agaactatta agagaaagaa aacgcattgg aacagtcgga 660
attgettctt acgattatca ccaaggaagt ggaacatttce tgtttcaage cggtagtgga 720
atttatcacg taaaagatgg agggccacaa ggatttacge aacaaccttt aaggcccaat 780
ctagtggaaa ctagttgtec caacatacgg atggatccaa aattatgcce tgetgatcca 840
gactggattg cttttataca tagcaacgat atttggatat ctaacatcgt aaccagagaa $00
garaggagac tcacttatgt gcacaatggt aaggcgtagt tcttcagatt tacttttetg 860
aacagtattt tttgaagtat aatttgctge ttgcattttg aaattagatt accacgttgg 1020
gtgatcttta tatttgaaat tcaagtcttt aasattttta aaaaatggag aaaagtacag 1080
aggataactt gtatgtacca catgtataat attcatttta atgttttaat gttcatttte 1140
aaacagtgaa acaaaagaac ctctgacatg attgttcttt tagettgeta agactgecag 1200
aattttececa aaactgttet tattaaaata aaattttagg ctaggcatgg tggetcatge 1260
ctgtaatect agcactctgg gaggctgagg caggcagatt gtttgagcee agaagttcaa 1320
gatcaggatg ggcaacatgg tgacaccteg titgac 1356

<210> 11

<211l> 661

<212> PRT

<213> Home sapiens
<400> 11

Met Ala Ala Ala Met Glu Thr Glu Gln Leu Gly val Glu Ile Phe Glu

1 5 10 15

Thr Ala Asp Cys Glu Glu Asn Ile Glu Ser Gln Asp Arg Pro Lys Leu
20 25 30

Glu Pro Phe Tyr Val Glu Arg Tyr Ser Trp Ser Gln Leu Lys Lys Leu

15
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35 40 45
Leu Ala Asp Thr Arg Lys Tyr His Gly Tyr Met Met Ala Lys Ala Pro
50 55 60
His Asp Phe Met Phe Val Lys Arg Asn Asp Pro Asp Gly Pro His Sexr

Asp Arg Ile Tyr Tyr Leu Ala Met Ser @ly Glu Asn Arg Glu Asn Thr
85 S0 85
Leu Phe Tyr Ser Glu Ile Pro Lys Thr Ile Asn arg Ala Ala Val Leu
100 105 110
Met Leu Ser Trp Lys Pro Leu Leu Asp Leu Phe Gln Ala Thr Leun Asp
115 120 125
Tyr Gly Met Tyr Sexr Arg Glu Glu Glu Leu Leu Arg Glu Arg Lys Arg
130 135 140
Ile Gly Thr val Gly Ile Ala Ser Tyr Asp Tyr His Gln Gly Sex Gly
145 150 155 160
Thr Phe Leu Phe Gln Ala Gly Ser Gly Ile Tyr His Val Lys Asp Gly
165 170 178
Gly Pro Glm Gly Phe Thr Gln Gln Pro Leu Arg Pro Asn Leu Val Glu
180 185 1s0
Thr Ser Cys Pro Asn Ile Arg Met Asp Pro Lys Leu Cys Pro Ala Asp
195 200 205
Pro Asp Trp Ile Ala Phe Ile His Ser Asn Asp Ile Trp Ile Sexr Asn
210 215 220
Ile Val Thr Arg Glu Glu Arg Arg Leu Thr Tyr Val His Asn Glu Leu
225 230 235 240
ala asn Met Glu Glu Asp Ala Arg Ser Ala Gly Val Ala Thr Phe Val
245 250 255
Leu Gln Glu Glu Phe Asp Axrg Tyr Ser Gly Tyr Trp Trp Cys Pro Lys
260 265 270
Ala Glu Thr Thr Pro Ser Gly Gly Lys Ile Leu Arg Ile Leu Tyr Glu
275 280 285
Glu Asn Asp Glu Ser Glu Val Glu Ile Ile His Val Thxr Ser Pro Met
290 285 300
Len Glu Thr Arg Arg Ala Asp Ser Phe Arg Tyr Pro Lys Thr Gly Thr
205 3io 318 320
Ala Asn Pro Lys Val Thr Phe Lys Met Ser Glu Ile Met Ile Asp Ala
328 330 335
@lu Gly Axg Ile Ile Asp Val Ile Asp Lys Glu Leu Ile Gln Pro Phe
340 345 350
glu Ile Leu Phe Glu Gly Val Glu Tyr Ile Ala Arg Ala Gly Trp Thr
355 360 365 .
Pro Glu Gly Lys Tyr Ala Trp Ser Ile Leu Leu Asp Arg Ser Gln Thr
370 375 380
Arg Leu Gln Ile Val Leu Ile Ser Pro Glu Leu Phe Ile Pro Val Glu
385 390 395 400
Asp Asp Val Met Glu Arg Gln Arg Leu Ile Glu Ser Val Pro Asp Ser
405 410 415
Val Thr Pro Leu Ile Tle Tyr Glu Glu Thr Thr Asp Ile Trp Ile Asn
420 425 430
Ile His Asp Ile Phe His Val Phe Pro Gln Ser His Glu Glu Glu Ile
435 440 445
Glu Phe Ile Phe Ala Ser Glu Cys Lys Thr Gly Phe Arg His Leu Tyr
450 455 460
Lys Ile Thr Ser Ile Leu Lys Glu Ser Lys Tyr Lys Arg Ser Ser Gly
465 470 475 480
Gly Leu Pro Ala Pro Ser Asp Phe Lys Cys Pro Ile Lys €lu Glu Ile
485 490 495
Ala Ile Thr Ser Gly Glu Trp Glu Val Leu Gly Arg His Gly Ser Asn
500 505 510
Ile Gln Val Asp Glu Val Arg Arg Leu Val Tyr Phe Glu Gly Thr Lys

16
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515
Asp Ser Pro
530
Gly 6lu Val
545
Ile Sexr Gln

Asn Pro His

Pro Thr Cys
595

520

Leu Glu His His Leu Tyr Val Val

535

Thr Arg Leu Thr Asp Arg Gly Tyr
550
His Cys Asp Phe Phe T

565

555
le Ser Lys
570

Cys Val Ser Leu Tyr Lys Leu Sexr

580

5

a5

Lys Thr Lys Glu Phe Trp Ala Thr

600

Gly Pro Leu Pro Asp Tyr Thr Pro P

610

615

ro Glu Ile

Thr Thr Gly Phe Thr Leu Tyr Gly Met Leu Tyr
630
Gln Pro Gly Lys Lys Tyr Pro Thr Val Leu Phe

625

Leu Arg Cys

<210> 12
<21l> 4829
<212> DNA
<213> Homo
<400> 12

aagtgctaaa
cgttegeege
gagtggagge
tecgggegag
ctgggtgttg
cctaaattgg
gcogatacca
gtgaagagga
ggtgagaaca
gcagtcttaa
ggaatgtatt
attgettett
atttatcacg
ctagtggaaa
gactggattg
gaaaggagac
getggagteg
tgtccaaaag
aatgatgaat
gcagattcat
tcagaaataa
caaccttitg
gagggaaaat
ttgatctcac
attgagtcag
tggataaata
tttatttttg
ttaaaggaaa
tgtcctateca
ggatctaata
tecactttag
ctgactgaco
agtaagtata
gaagatgacc

645
Ser Txp
660

sapiens

goecteccgagg
ctgggtigte
ggcegeageat
gecgggggga
agatatttga
agecttttta
gaaaatatca
atgatccaga
gagaaaatac
tgctctettg
ctcgagaaga
acgattatca
taaaagatgg
ctagttgtee
cttttataca
teacttatgt
ctacctttgt
ctgaaacaac
ctgaggtgga
tecgttatee
tgattgatge
agattctatt
atgattggte
ctgaattatt
tgectgattce
tccatgacat
cectotgaatg
gcaaatataa
aagaggagat
tecaagttga
agcatcaccet
gtggcetacte
gtaaccagaa
caacttgeaa

ccaaggocge
accggegeeg
gaageggego
aggaaaatgc
aactgcggac
tgttgagegg
tggctacatg
tggacctecat
actgttttat
gaagectett
agaactatta
ccaaggaagt
agggccacaa
caacatacgg
tagcaacgat
geacaatgag
tctecaagaa
tcccagtggt
aattatteat
taaaacaggt
tgaaggaagy
tgaaggagtt
catcctacta
tatcccagta
tgtgacgeca
ctttcatgtt
caaaacaggt
acgatccaght
agcaattace
tgaagtcaga
gtacgtagte
acattcttge
gaatccacac
aacaaaggaa

17

635

650

tgctactgece
ccgocgagga
aggcecgete
aacatggcag
tgtgaggaga
tattecctgga
atggctaagg
tcagacagaa
tctgaaattc
ttggatcttt
agagaaagaa
ggaacatttc
ggatttacge
atggatccaa
atttggatat
ctagccaaca
gaatttgata
ggtaaaattc
gttacatcee
acagcaaatc
atcatagatg
gaatatattg
gatcgetooe
gaagatgatg
ctaattatet
tttcecccaaa
ttceegteatt
ggtgggetge
agtggtgaat
aggctggtat
agttacgtaa
tgecatcagte
tgtgtgtocc
ttttgggcea

Ser Tyxr
540
Ser His

Ser Pro

Ile Leu
605

Phe Ser

620

Lys Pro

Ile Tyr

(100)
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Val Asn Pro

8er Cys Cys
560
Asn Gln Lys
575
Glu Asp Asp
530
Asp Ser Ala

His Asp Leu

640

Gly Gly Leu
655

geegetgett cttagtgecg
agccactgoa accaggaccg
catagcgcac gtcgggacgg
cagcaatgga aacagaacag
atattgaatc acaggatcgg
gtcagcttaa asagcetgett
caccacatga tttcatgttt
tctattacct tgccatgtcet
ccaaaactat caatagagca
ttcaggeaac actggactat
aacgcattgg aacagtcgga
tgtttecaage cggtagtgga
aacaaccttt aaggcccaat
aattatgeec tgetgatcca
ctaacatcgt aaccagagaa
tggaagaaga tgccagatca
gatattctgg ctattggtgg
ttagaattct atatgaagaa
ctatgttgga aacaaggagg
ctaaagtcac ttttaagatg
tcatagataa ggaactaatt
ccagagetgg atggactoct
agactcgoct acagatagtg
ttatggaaag geagagactc
atgaagaaac aacagacatc
gtcacgaaga ggaaattgag
tatacaaaat tacatctatt
ctgctecaag tgatttcasg
gggaagttct tggcocggeat
attttgaagg caccaaagac
atcctggaga ggtgacaagyg
agcactgtga cttectttata
tttacaagcet atcaagtect
ccattttgga ttcagcaggt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
00
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
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cctetteetg actatactce tcocagaaatt ttoctetttitg asagtactac tggatttaca 2100
ttgtatggga tgctctacaa gcctcatgat ctacagcoctg gaaagaaata tectactgtg 2160
ctgttcatat atggtggtct cctcaggtgc agttggtgaa taatcggttt aaaggagtca 2220
agtatttceg cttgaatacc ctagectcte taggttatgt ggttgtagtg atagacaaca 2280
ggggatcctg tcaccgaggg cttaaatttg aaggcogectt tasatataaa atgggtcaaa 2340
tagaaattga cgatcaggtyg gaaggactce aatatctage ttctcgatat gatttcattg 2400
acttagatceg tgtgggcate cacggctggt cctatggagg atacctctec ctgatggeat 2460
taatgcagag gtcagatatc ttcagggttg ctattgetgg ggccccagte actctgtgga 2520
tcttctatga tacaggatac acggaacgtt atatgggtea coctgaccag aatgaacagg 2580
gectattactt aggatctgtyg gocatgcaag cagaazagtt cccctctgaa ceaaatogtt 2640
tactgctctt acatggtttc ctggatgaga atgtccattt tgcacatacc agtatattac 2700
tgagtttttt agtgagggcet ggaaagecat atgatttaca gatctatcct caggagagac 2760
acagcataag agttcctgaa tcgggageac attatgaact gcatcttttg cactacctte 2820
aagaaaacct tggatcacgt attgctgctc taaaagtgat ataattttga cctgtgtaga 2880
actctctggt atacactgge tatttaacca aatgaggagg tttaatcaac agaaaacaca 2940
gaattgatca tcacattttg atacctgcca tgtaacatct actcctgaaa ataaatgtgg 3000
tgccatgeag gggtctacgg tttgtggtag taatctaata ccttaaccce acatgetcaa 3060
aatcaaatga tacatattcce tgagagacce agcaatacca taagaattac tasaaaaaaa 3120
asaaaaaaaa agacattage accatgtatt catactacce tattttcact tttaatagta 3180
ttataaactt catgaactta attagtgtat ttttacagta tacttttgag tttgttaaaa 3240
tatgatgata ttagtgattg gtttggttea gttccagaat ctttgactag ttacagattt 3300
gatagcactt aaatgtaatt gaatagotta tgcttoattg cttgggcata tccageatgt 3360
tatgaactaa taactattaa acttgactta accagtcatt cattaataat ttttcaagga 3420
taacttagtyg gcctectaaa gacacttgtt thtggcactga ccagttittta gccaatttaa — 3480
tctgtatcta gtataaataa ttcteatttt totttgatga tattaacaga gtgggotttt 3540
ccttttgeat aaaggctagt aactgtatat gtagcatgga tttaattagt catgatattg 3600
ataattacag gcagaaaatt tttaatcaaa tgattagagc ttaaatattt gcaggcaagt 2660
tttttbttttt cctttaagaa aaggaazaag tacacattca ctagaattct tcagmaaatt 3720
tagtggtgee agtttccatt tggtatttcc ttattaaaat attctagaat tttaaggaga 3780
ttgaagggaa tcacagtggg gtggggagac ctgggtttgg ggaatgacag agagaagagg 3840
tggtgagggce ctgattaaaa actaagcaga agtagtttta acaaaaatac tcatgaaaat 3900
gtttggaaac tgaaatttaa acaactgtaa tattaaggaa accagaatca ataaatcact 3960
gtettgecag cacagctaca gagtaacatg atteaggaga ggaaaagtte cttagagtta 4020
cttttataat tctittttit tttocctetta ggtttagasaa tcttacaaat ttaaacttta 4080
tcecttttasa attatttgaa cataatttag atattgtaag cttaamatac aaatgtttat 4140
agataaccte tttaccataa actaatccct ggeaagccat ggetetettt ttttttttgg 4200
tgtttaaagce ctgtaaacag tttttctgaa tgatcatgaa cttitettgg tttagcacta 4260
ggatttagct atgaagagag ctcatagget ttcaggtget aattgagate tgecctgtta 4320
gagtettggg gtgctagatt ggtcacattg acaccagtgg cagggaaggc atctatgagt 4380
ttgatgettt ttatcacaca cttecagtgtt tagaaagtta ttaccaatac ttttaaacaa 4440
cactccaaga aaatttgcta tatttctttc tcatcactac agagagagta gatttcccca 4500
tagagagcac agectccatt agtaaggttg gtgactattg gtaagaggtg gacttcattg 4560
acaccaagtyg ggaggtaggg aaagcccaga aatggceagga tgatatggtg gttcetgtegt 4620
tgggasaggt attgggtttt getgtttgta tttatactgt ataatagata ccacgetttt 4680
tecttattate tgtatatgta ttgettttea tgtttgatat tttcceatge caagatttgt 47490
ttatatatat tttcaatgtt amattaaatt gatttgggta actttcttec ccaagaaagt 4800

attttccece ttaagtataa atctgactg 4829
<210> 13
<211> 358
<212» PRT
<213> Homo sapiens
<400> 13
Met Ala Ala Ala Met Glu Thr @lu Gln Leu Gly Val Glu Ile Phe Glu
1 4 10 15
Thr Ala Asp Cys Glu Glu Asn Ile Glu Ser Gln Asp Arg Pro Lys Leu
20 25 30
Glu Pro Phe Tyr Val Glu Arg Tyr Ser Trp Ser Gln Leu Lys Lys Leu
35 40 45
18
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Leu Ala Asp
50

Thr Arg Lys

Ile
145
Thr
Gly

Thr

Asp
Arg
Phe
Leu
Gly

130
Gly

Pro
Ser

Asp

Phe
Ile
Tyr
Ser
115
Met
Thr
Leu

Gln

Cys
185

Met
TyT
Ser
100
TyT
val
Phe
aly

180
Pro

Phe
TYX
Glu
Lys
Ser
Gly
Gln
165
FPhe
Asn

Ala

val
Leu
Ile
Pro
Arg
Ile

150
Ala

Ile

Phe

210

Ile val Thr

225

Ala Asn Met

Ala Glu Thr
275
Glu Asn Asp

290

Arg Glu Glu
230
Glu ¢lu Bsp
245
Glu Phe BAsp
260
Thr Pro Ser

Glu ser Glu

Leu Glu Thr Arg Arg Ala

305

Ala Asn Pro

310
Lys Val Thr
325

Glu Gly Arg Ser Lys Leu

Ala Pro Lys
355

<210> 14

<213> 4309

<212> DNa

340
Thr Pro Leu

<213» Homeo sapiens
14

<400>

aagtgctaaa
cgttegeege
gagtggagge
tecegggegag
ctgggtgttg
cctaaattgg
gccgatacea
gtgaagagga
ggtgagaaca
gecagtcttaa
ggaatgtatt
attgcttott
atttatcacg

Tyr
55
Lys

Pro
Leu
Glu
135
Ala
Gly
Gln
arg
Ile
215
Arg
ala
Arg
Gly
val
298
Asp
Phe

Met

His
Arg
Met
Lys
Leu
120
Glu
Ser
ser
Gln
Met
200
His

Arg

YT
aly

280
Glu

Lys

Lys

Gly Tyr Met

Asn
sexr
Thr

105
Asp

Tyr
aly
Pro
185
Asp

Ser

Asp
aly

Ile

Leu
Asp
Ile
170
Len

Pro

Asn

Pro
Glu
2sn
Phe
Len
Tyr
155
TyT
Arg
Lys

asp

Leu Thr Tyr
235
Ser Ala Gly
250
Ser Gly Tyr
265
Lys Ile Leu

Ile Ile His

Phe Arg Tyr
315
Met Ser Glu
330
Ser Glu Gly
2345

gectecgagg ccaaggocege tgetactgec
etgggttgte accggegeeg ccgcecgagga
ggcgeageat gaageggege aggoccgetc
gcogggggga aggaaaatge aacatggeag
agatatttga aactgcggac tgtgaggaga
agccttttta tgttgagegg tattcctgga
gaaaatatca tggctacatg atggctaagg
atgatccaga tggacctcat tcagacagaa
gagaaaatac actgttttat tctgaaatte
tgetetettyg gaagectcett ttggatcttt
ctcgagaaga agaactatta agagaaagaa
acgattatca ccaaggaagt ggaacatttce
taaaagatgg agggccacaa ggatttacge

19

Met Ala
Asp Gly
Asn Arg
Arg Ala

Gln Ala
125

Arg Glu

140

His Gln

Pro Asn

Leu Cys
205

Ile Trp

220

Val His

Val Ala
Trp Trp
arg Ile
285
Vval Thr
300
Pro Lys
Ile Met

Trp Tyr

(102)
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Lys Ala Pro

Pro
Glu
Ala
110
Thr

Arg

Lys
Leu
180
Pro

Ile

His
RAsn.
95

Val
Leu
Lys
Ser
Asp

175
val

Ser

Ser
80

Thr
Leu
asp
Arg
Gly
160
Gly
Glu
Asp

Asn

Asn Glu Leu
240
Thr Phe Val
255
Cys Pro Lys
270
Leu Tyr Glu

Ser Pro Met

Thr @ly Thr
320
Ile Asp Ala
335
Ile Leu Lys
350

geegetgett cttagtgecyg
agccactgcea accaggaccg
catagcgecac gtegggacgg
cagcaatgga aacagaacag
atattgaatc acaggatcgg
gtcagettaa asagctgett
cacgcacatga tttcatgttt
tctattacet tgecatgtet
ccazaactat caatagagca
ttecaggcaac actggactat
aacgcaktgg aacagtcegga
tgtttcaage cggtagtgga
aacaaccttt aaggcccaat

60
120
180
240
300
360
420
480
540
600
660
720
780
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ctagtggaaa
gactggattg
gaaaggagac
gctggagteg
tgtccaaaag
aatgatgaat
gcagattcat
tcagaaataa
attttgaagg
atcctggaga
agcactgtga
tttacaagct
ccattttgga
aaagtactac
gaaagaaata
taatcggttt
ggttgtagtg
taaatataaa
ttetegatat
atacctetce
ggcccocagte
ccetgaccag
ccactetgaa
tgcacatacc
gatctatact
gcatcttttg
ataattttga
tttaatcaac
actectgaaa
ccttaaccce
taagaattac
tattttcact
tacttttgag
ctttgactag
cttgggeata
cattaataat
ccagttttta
tattaacaga
tttaattagt
ttaaatattt
ctagaattct
attctagaat
ggaatgacag
acaaaaatac
accagaatca
ggaaaagttc
tcttacaaat
cttaaaatac
ggctetettt
cttttettgg
aattgagatec
cagggaagge
ttaccaatac
agagagagta
gtaagaggtyg
tgatatggtg
ataatagata
tttceccatge
actttettec

ctagttgtec
cttttataca
tcacttatgt
ctacctttgt
ctgaaacaac
ctgaggtgga
tcegttatco
tgattgatge
caccaaagac
ggtgacaagg
cttctttata
atcaagtcet
ttcagcaggt
tggatttaca
tectactgtyg
azaggagtca
atagacaaca
atgggtcaaa
gattteattg
ctgatggcat
actectgtgga
aatgaacagg
ccaaatcgtt
agtatattac
caggagagac
cactacctte
cctgtgtaga
agaaaacaca
ataaatgtgg
acatgctcaa
taaaaaaaaa
tttaatagta
tttgttaaaa
ttacagattt
tocageatgt
ttttcaagga
gccaatttaa
gtgggetttt
catgatattg
gcaggcaagt
tecagaaaatt
tttaaggaga
agagaagagg
tecatgaaaat
ataaatcact
cttagagtta
ttaaacttta
aaatgtttat
tttttittgg
tttagcacta
tgeccctgtta
atctatgagt
ttttaaacaa
gatttceccoea
gacttcattg
gttectgtegt
ccacgetttt
caagatttgt
ccaagaaagt

caacatacgg
tagcaacgat
gcacaatgag
tctccaagaa
tcccagtggt
aattattcat
taaaacaggt
tgaaggaaga
tececectttag
ctgactgacc
agtaagtata
gaagatgacc
cctettectg
ttgtatggga
ctgttcatat
agtatttceg
ggggatcetg
tagaaattga
acttagatcg
taatgcagag
tettetatga
gctattactt
tactgetett
tgagtttttt
acagcataag
aagaaaacct
actctetggt
gaattgatca
tgccatgeag
aatcaaatga
aaaaaaaaaa
ttataaactt
tatgatgata
gatagcactt
tatgaactaa
taacttagtg
tectgtatcta
cettttgeat
ataattacag
tttttttitt
tagtggtgca
ttgaagggaa
tggtgaggge
gtttggaaac
gtettgecag
cttttataat
tocttttaaa
agataacctc
tgtttaaagc
ggatttaget
gagtcttggg
ttgatgettt
cactccaaga
tagagagcac
acaccaagtg
tgggaaaggt
tcttattate
ttatatatat
atttteccee

atggatccaa
atttggatat
ctagccaaca
gaatttgata
ggtaaaattc
gttacatcce
acagcaaatc
tecaagttga
agcatcacct
gtggctactc
gtaaccagaa
caacttgeaa
actatactcc
tgctctacaa
atggtggtct
cttgaatace
teacegaggg
cgatcaggtg
tgtgggeatce
gtcagatatc
tacaggatac
aggatctgtyg
acatggttte
agtgaggget
agttcectgaa
tggatcacgt
atacactgge
tcacattttg
gggtctacgg
tacatattce
agacattagc
catgaactta
ttagtgattyg
aaatgtaatt
taactattaa
gectectaaa
gtataaataa
aaaggctagt
gcagaaaatt
cctttaagaa
agtttcocatt
tcacagtagg
ctgattaaaa
tgaaatttaa
cacagctaca
tetttttitt
attatttgaa
tttaccataa
ctgtaaacag
atgaagagag
gtgctagatt
ttatcacaca
aaatttgcta
agcctecatt
ggaggtaggg
attgggtttt
tgtatatgta
tttcaatgtt
ttaagtataa

20

aattatgece
ctaacatcgt
tggaagaaga
gatattctgg
ttagaattct
ctatgttgga
ctaaagtcac
tgaagtcaga
gtacgtagtc
acattcttge
gaatccacac
aacaaaggaa
tocagaaatt
gcocteatgat
ccteaggtae
ctagectete
cttaaatttg
gaaggactcc
cacggetggt
ttcagggttg
acggaacgtt
gccatgeaag
ctggatgaga
ggaaagccat
tegggagaac
attgetgete
tatttaacca
atacctgeca
tttgtggtag
tgagagaccc
accatgtatt
attagtgtat
gtttggttea
gaatagetta
acttgactta
gacacttgtt
ttctcatttt
aactgtatat
tttaatcaaa
aaggaaaaag
tggtatttee
gtggggagac
actaagcaga
acaactgtaa
gagtaacatg
tttectetta
cataatttag
actaatccct
tttttctgaa
cteatagget
ggtcacattg
cttecagtgtt
tatttettte
agtaaggttyg
aaageccaga
getgtttgta
ttgettttea
aaattaaatt
atctgactg

(103)
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tgctgatcca 840
aaccagagaa 900
tgeccagatca 960
ctattggtgg 1020
atatgaagaa 1080
aacaaggagg 1140
ttttaagatg 1200
aggcetggtat 1260
agttacgtaa 1320
tgecatcagte 1280
tgtgtgtcece 1440
ttttgggeea 1500
ttetettttg 1560
ctacagectg 1620
agttggtgaa 1680
taggttatgt 1740
aaggcgectt 1800
aatatctage 1860
cctatggagg 1920
ctattgetgg 1880
atatgggtoa 2040
cagaaaagtt 2100
atgtcecattt 2160
atgatttaca 2220
attatgaact 2280
taaaagtgat 2340
aatgaggagy 2400
tgtaacatct 2460
taatctaata 2520
agcaatacca 2580
catactaccc 2640
ttttacagta 2700
gttecagaat 2760
tgotteattg 2820
accagteatt 2880
ttggcactga 2940
tctttgatga 3000
gtagcatgga 3060
tgattagagc 3120
tacacatteca 3180
ttattaaaat 3240
ctgggtttgg 3300
agtagtttta 3360
tattaaggaa 3420
attcagggga 3480
ggtttagaaa 3540
atattgtaag 3600
ggeaagcecat 3660
tgatcatgaa 3720
tteaggtget 3780
acaccagtgg 3840
tagaaagtta 3900
tcatcactac 3960
gtgactattg 4020
aatggcagga 4080
tttatactgt 4140
tgtttgatat 4200
gatttgggta 4260

4309
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<21l0> 15
<211> 108
<212> PRT
<213> Homo sapiens
<400> 15
Met Ala Ala Bla Met Glu Thr Glu Gln Leu Gly
1 5 190
Thr Ala Asp Cys Glu Glu Asn Ile Glu Ser Gln
20 25
Glu Fro Phe Tyr Val Glu Arg Tyr Ser Trp Ser
35 40
Leu Ala Asp Thr Arg Lys Tyr His Gly Tyxr Met
50 . 55
His Asp Phe Met Phe Val Lys Arg Asm Asp Pro
65 70 75
Asp Arg Ile Tyr Tyr Leu Gly Asn Lys Ser Leu
85 S0
Phe Ser Lys Ser Lys Met Pro Glu Ile Ala Ser
100 105
<210> 16
<211> 620
<212> DNA
<213> Homo sapiens
<400> 16
aagtgctaaa gectccgagg ccaaggecge tgetactgee
cgttegecge ctgggttgte accggegeeg cegoogagga
gagtggagge ggcgeageat gaageggege aggeeegete
te q gac tgc aacatggcag
ctgggtgttg agatatttga aactgeggac tgtgaggaga
cctaaattgg agecttttta tgttgagcgg tattcctgga
gcocgatacca gaaaatatca tggctacatg atggetaagg
gtgaagagga atgatccaga tggacctcat tcagacagaa
tecattaattg atcatgateg tttttcaaaa tegaagatge
agctagettg aaatgecttt ctttagatgg tctgattagg
tagtttgttc ccactcaaca
<210> 17
<21l> 194
<212> PRT
<213> Homo sapiens
<400> 17
21

val Glu
Asp Arg
Gln Leu
Met Rla
60

Asp Gly
Ile Asp

Ser

Ile
Pro
30

Lys
Lys

Prao

gecgetgett
agccactgca
catagcgoac
cagcaatgga
atattgaatc
gtcagcttaa
caccacatga
tctattacct
cagaaattge
aaaacaaaca

(104)

PCT/US01/31874

Phe Glu
15

Lys Leu
Ala Pro

His serx

80
Asp Arg
95

cttagtgccg
accaggaccg
gtegggacgg
aacagaacag
acaggatcgg
aaagctgett
ttteatgttt
tggtaacaag
ttettectaa
ataaaaccat

60
120
180
240
300
360
420
480
540
€600
620
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Met Ala Ala

1

Thr Ala Asp

Glu Pro Phe
. 35

Leu Ala Asp
50

His Asp Fhe

Asp Arg Ile

Ala
Cys
20

Tyr
Thr
Met

Tyx

Leu Phe Tyr Ser

100

Met Leu Ser Trp

115
Tyr Gly Met
130

TYyr

Ile Gly Thr Val

145

Thr Phe Leu Phe

Gly Pro Gla Gly

Cys Ala

<210> 18
<211> 832
<212> DNA
<213> Homo
<400> 18

aagtgctaaa
cgttegeege
gagtggagge
tecgggeggg
ctgggtgttg
cctasattgg
gecegatacca
gtgaagagga
ggtgagaaca
gcagtcttaa
ggaatgtatt
attgettett
atttatcacg
ctagtggaaa

<21Q0> 19
<211l> 658
<212> PRT

180

Met

5
Glu

Arg
Phe
TYT
Glu
Lys
Ser
Gly

Gln
165

sapilens

gecteocgagg
ctgggttgte
ggcgeageat
geogggggga
agatatttga
agecttttta
gaaaatatca
atgatccaga
gagaaaatac
tgctcteottg
ctecgagaaga
acgattatca
taaaagatgg
ctasttgtse

<213> Homo sapiens

<400> 19

Glu

Glu
Lys
Val
70

Leu
Ile
Pro
Arg
Ile
150
Ala

Thr

Thr
Asn
ATg
TyT®
55

Lys
Ala
Pro
Leu
Glu
135
Ala
Gly

Gln

Glu
Ile
TYTY
40

His

Leu
120
Glu
ser

Sexr

Prc

ccaaggoege
aceggegecg
gaageggege
aggaaaatgce
aactgcoggac
tgttgagegg
tggctacatg
tggaccteat
actgttttat
gaagcectett
agaactatta
ccaaggaagt
agggccacaa
caracytgca

Met Ala Ala Ala Met Glu Thr Glu

kY 5
Thr Ala Asp Cys Glu Glu Asn Ile
20

Glu Pro Phe Tyr Val €lu Arg

35

Tyr
40

Leu Ala Asp Thr Arg Lys Tyr His

Gln
Glu
25

Ser
Gly
Asn
Ser
Thr
105
Asp
Glu
TYT
Gly

Leu
185

Leu

Ser

TyT
Asp
Gly
Ile
Leu
Leu
Asp
Ile

170
Brg

Gly
Gln
ser
Met
Pro
75

Glu
Asn
Phe
Leu
TYyr
155
Tyr

Pro

tgctactgee

cegeegagga

aggcccegete
aacatggcag
tgtgaggaga

tattcctgga
atggctaagg

tcagacagas
tctgaaattc
ttggatettt

agagaaagaa

ggaacattte

ggatttacge

tgacccaatc

Gln Leu Gly

10

Glu Ser Gln

25

Ser Trp Ser

Gly Tyr Met

22

(105)

Val Glu Ile

Asp Arg Pro
30
Gln Leu Lys
45
Met Ala Lys

Asp Gly Pro
Asn Arg Glu

Arg Ala Ala
110
Gln Ala Thr
125
Arg Glu Arg
140
His @ln Gly

His val Lys

Asn Leu Val
190

gecegetgett cttagtgeeg
agccactgeca accaggaccyg
catagegeac gtcgggacgdg
cagcaatgga aacagaacag
atattgaatc acaggatcgg
gteagecttaa aaagetgeott
caccacatga tttecatgttt
tgccatgtcet
ccaasactat caatagagca
tteaggeaac actggactat
aacgcattgg aacagtcgga
cggtagtgga
wacaaccttt aaggcccaat

tctattacet

tgttteaage

PCT/US01/31874

Phe
15

Lys
Lys
ala
His
Asn
95

Val
Leu
Lys
ser
asp

178
Glu

agatcctgta ga

Val Glu Ile

Asp Arg Pro
30
Gln Leu Lys
45
Met Ala Lys

Phe
15

Lys

Ala

Glu
Leu
Leu
PTO
Sexr
80

Thxr
Leu
hsp
Arg
Gly
160
cly

Thr

Glu
Leu
Leu

Pro

60
120
180
240
300
360
420
480
540
600
660
720
780
832
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His
65
Asp

Thr
cly

Thr

Ile
225
Ala

Glu
Leu
305
Ala
Glu
Glu
Pro
Axg

385
Asp

Tys
465
Gly
ala
Ile

Asp

50
asp

Arg
Phe
Leu
Gly

130
Gly

Pro
Ser
Asp
210
Val
Asn
Gln
Glu
Asn
280

Glu

Asn

Ile
Glu
370
Leu
Asp
Thr
His
Phe

450
Ile

Ile
Gln

Ser

Phe
Ile
Tyr
Ser
115
Met
Thr
Leu
Gln
Cys
195
Trp
Thr
Met
alu
Thr
275
asp
Thr
Pro
Arg
Leu
355
Gly
Gln
val
Pro
Asp
435
Ile
Thr
Pro
Thr
val

515
Pro

Tyr
gsexr
100
Trp
Tyr
Val
Phe
Gly
180
Pro
Ile
Arg
Glu
Glu
260
Thr

Glu

Lys
Ile
340
Phe
Lys
Ile
Met
Leu
420
Ile
Phe

ser

Ser
500
Asp

Phe
TYyL
Glu
Lys
Ser
Gly
Gln
165
Phe
Asn
Ala
Glu
Glu

245
Phe

Ser
Arg
Val
325
Ile

Glu

val
Glu

405
Ile

Ala
Ile
Pro
485
aly
Glu

Glu

Val
70

Ile
Pro
BArg
Iie
15¢
Ala
Thr
Ile
Phe
Glu
230
Asp
Asp
Sexr
Glu
Ala
310
Thr

Asp

ala

Leu
330

Leu
470
Ser

Val

His

S5
Lys

Ala
Pro
Leu
Glu
135
Ala
Gly
Gln
Arg
Ile
215
Ala
Arg
Gly
val
295
Asp
Phe
Val
Val
TP
75
Ile
Gln
Tyr
Val
Glu
455
Asp
TrR
Arg

Hig

Arg

Lys
Leu

120
Glu

Met
200
His
Arg
Arg
Tyr
Gly
280
Glu
Ser
Lys
Ile
Glu

360
Sex

Phe
440
Cys

Glu
Phe
@lu
Brg

520
Leu

Asn
ser

Thr
105

Pro
185
Asp
Ser
Leu
Ser
Ser
265
Lys
Ile

Phe

Asp
345
Tyr
Ile
Pro
Leu
Glu
425
Pro
Lys
Ser
Lys
val
505

Leu

Tyx

Asp
Gly
Ile
Leu
Leu
Asp
Ile

170
Leu

Asn
Thr
Ala
250
Gly
Ile
Ile
Arg
Ser
330
Ile
Leu
Glu
Ile

4140
Thr

Thr
Lys
Cys
490
Leu

Val

val

Pro
75

Glu
Asn
Phe
Leu
Tyr
155
Tyr
Arg
Lys
Asp
Tyr
235
Gly
Tyr

Leu

Tyx
315
Glu
Glu
ala
Leu
Leu
395
Glu
Thr
Ser
Gly
Tyr
475
Pro
Gly
Tyr

Val

60
Asp

BAsn
Arg
Gln
Arg
140
His
His
Pro
Teu
Ile
220
Val
Val
Trp
Arg
Val

300
Pro

Leu
Arg
Asp
380
Phe

Ser

Phe
460
Lys
Ile
Arg
Phe

ser

Asn
cys
205
Trp
His
Ala
Trp
Ile
285
Thr
Lys
Met
Ile
Ala

365
Arg

val
Ile

Glu
445

Glu

Tyr

Pro
Glu
Ala
110
Thx
Arg
Gly
Lys
Leu
1920
Pro
Ile
Asn
Thr
Cys

270
Leu

Ile
Gln
350
a1y
Ser

Pro

Pro

Glu

Glu
Gly
510
Gly

val

(106)

PCT/US01/31874

His
Asn
95

val
Leu
Lys
Ser
Asp
175
val
ala
ser
Glu
Phe

255
Pro

Bro
Gly
Asp

335
Pro

Gln
val
Asp

415
Ile

Leu
Ser
Glu
495
Ser

Thr

asn

Ser
Thx
Leu
Bsp
Arg
Gly
160
Gly
Glu
Asp
Asn
Leu
240
val
Lys
alu
Met
Thr
320
ala
Phe
Thr
Thr
Glu
400
sex
Asn
Ile
Tyr
Qly
480
Ile
Asn
Lys

Pro

JP 2004-528812 A 2004.9.24
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530

535

Gly Glu val Thr Arg Leu Thr Asp Arg Gly Tyr
550
Ile Ser Gln His Cys Asp Phe Phe

545

Asn Pro His

Pro Thr Cys

565

555

Ile ser Lys

570

Cys Val Ser Leu Tyr Lys Leu Ser
585
Lys Thr Lys Glu Phe Trp 2ala Thr

595

Gly Pro Leu

610

600

Pro asp Tyr Thr Pro Pro Glu Ile

615

Thr Thr Gly Phe Thr Leu Tyr Gly Met Leu Tyr
630
Gln Pro Gly Lys Lys Tyr Pro Thr Val Leu Phe

625

Val Lys

<210> 20

645

<211> 4676

<212> DNA

<213> Homo sapiens

<400> 20

aagtgctaaa
cgttegecge
gagtggagge
tecgggcggg
ctgggtatty
cctaaattgg
gccgatacea
gtgaagagga
ggtgagaaca
gcagtcttaa
ggaatgtatt
attgcttott
atttatcacg
ctagtggaaa
gactggattg
gaaaggagac
getggagtcg
tgtccaaaag
aatgatgaat
geagatteat
tcagaaataa
caaccttttg
gagggaaaat
ttgatectcac
attgagtcag
tggataaata
tttatttttg
ttaaaggaaa
tgtectateca
ggatctaata
teecetttag
ctgactgace
agtaagtata
gaagatgacc
cctettectg
ttgtatggga
ctgttcatat

gectocgagy
ctggottgte
ggcgeageoat
gcegggggga
agatatttga
agccttttta
gasaatatca
atgatccaga
gagaaaatac
tgctctettg
ctcgagaaga
acgattatca
taaaagatgg
ctagttgtcc
cttttataca
tcacttatgt
ctacctttgt
ctgaaacaac
ctgaggtaga
teegttatec
tgattgatge
agattctatt
atgcttggte
ctgaattatt
tgcetgatte
tecatgacat
cctetgaatg
gcaaatataa
aagaggagat
tccaagttga
agcatcacct
gtggetacte
gtaaccagaa
caacttgcaa
actatactcc
tgctctacaa
atggtggteg

ccaaggecge
accggcgecg
gaageggege
aggaaaatgc
aactgeggac
tgttgagegy
tggctacaty
tggacctcat
actgttttat
gaagcctett
agaactatta
ccaaggaagt
agggecacaa
caacatacgg
tagcaacgat
gcacaatgag
tctcocaagaa
teccagtagt
aattattcat
taaaacaggt
tgaaggaagg
tgaaggagtt
catectacta
tatcccagta
tgtgacgcca
cttteatgtt
caaaacaggt
acgatccagt
agcaattacce
tgaagtcaga
gtacgtagte
acattcttge
gaatccacac
aacaaaggaa
tccagaaatt
gccteatgat
ggtcaaatag

635

650

tgctactgee
cegecgagga
aggeccgetc
aacatggcag
tgtgaggaga
tattectgga
atggctaagg
tcagacagaa
tctgaaatte
ttggatcttt
agagaaagaa
ggaacattte
ggatttacge
atggatccaa
atttggatat
ctagccaaca
gaatttgata
ggtaaaatte
gttacatcce
acagcaaatc
atcatagatg
gaatatattg
gategectecc
gaagatgatg
ctaattatot
tttccccaaa
tteogteatt
ggtgggetge
agtggtgaat
aggctggtat
agttacgtaa
tgcatcagtc
tgtgtgtcee
ttttgggeca
ttctcttttg

540

(107)

PCT/US01/31874

Ser His Ser Cys Cys

560

Tyr Ser Asn Gln Lys

575

ser Pro Glu Asp Asp

Ile Leu Asp

605

Phe gSer Phe

620

Lys Pro His

Ser Ala
Glu Ser

Asp Leu
640

Tle Tyr Gly Gly Arg

gaegetgett
agccactgcea
catagcgecac
cagcaatgga
atattgaatc
gtcagcttaa
caccacatga
tectattacct
ccaaaactat
tteaggeaac
aacgeattgg
tgtttecaage
aacaaccttt
aattatgece
ctaacatcgt
tggaagaaga
gatattctgg
ttagaattct
ctatgttgga
ctaaagtcac
tcatagataa
ccagagctgy
agactcgect
ttatggaaag
atgaagaaac
gtcacgaaga
tatacaaaat
ctgctocaag
gggaagttet
attttgaagg
atcctggaga
agcactgtga
tttacaagct
ccattttgga
aaagtactac

655

cttagtgceg
accaggaccg
gtcgggacgy
aacagaacag
acaggategg
aaagctgett
tttcatgttt
tgecatgtet
caatagagca
actggactat
aacagtcgga
cggtagtgga
aaggccocaat
tgctgatceca
aaccagagaa
tgccagatca
ctattggtgy
atatgaagaa
aacaaggagg
ttttaagatg
ggaactaatt
atggactect
acagatagtg
gcagagactc
aacagacatc
ggaaattgag
tacatctatt
tgatttcaag
tggccggeat
caccaaagac
ggtgacaagg
cttetttata
atcaagtect
ttcagcaggt
tggatttaca

ct t
aaattgacga

ta
tcaggtggaa

t tgtg
ggactccaat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
940a
960

102¢
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1520
1280
2040
2100
2160
2220
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atctagectte tcgatatgat ttcattgact tagatcgtgt gggcatcecac ggctggtect 2280
atggaggata cctctcoctg atggcattaa tgeagaggte agatatcottec agggttgeta 2340
ttgctgggge cccagtcact ctgtggatoet tctatgatac aggatacacg gaacgttata 2400
tgggtcacce tgaccagaat gaacaggget attacttagg atctgtggee atgroaagecag 2460
aaaagttece ctctgaacca aatcgtttac tgctettaca tggtttoctg gatgagaatg 2520
tccattttge acataccagt atattactga gttttttagt gagggctgga aagccatatg — 2580
atttacagat ctatcctcag gagagacaca gcataagagt tcctgaatcg ggagaacatt 2640
atgaactgea tcttttgcac taccttcaag aasaccttgg atcacgtatt gotgetctaa 2700
aagtgatata attttgacct gtgtagaact ctctggtata cactggctat ttaaccaaat 2760
gaggaggttt aatcaacaga aaacacagaa ttgatcatca cattttgata cctgecatgt 2820
aacatctact cctgaaaata aatgtggtgc catgcagggg tctacggttt gtggtagtaa 2880
tctaatacct taaccccaca tgetcasaat caaatgatac atattcctga gagacccage 2940
aataccataa gaattactaa aaaaaaaaaa aaaaaaaaga cattagcacc atgtattcat 33000
actaccctat tttcactttt aatagtatta taaacttcat gaacttaatt agtgtatttt 3060
tacagtatac ttttgagttt gttaaaatat gatgatatta gtgatbggtt tggttcagtt 3120
ccagaatctt tgactagtta cagatttgat agcacttaaa tgtaattgaa tagcttatge 3180
ttecattgett gggcatatce ageatgttat gaactaataa ctattaaact tgacttaacc 3240
agtcattcat taataatttt tcaaggataa cttagtggec tectaaagac acttgttttg 3300
gecactgacca gtttttagee aatttaatct gtatctagta taaataattc tcatttttet 3360
ttgatgatat taacagagtg ggettttcct tttgeataaa ggctagtaac tgtatatgta 3420
gcatggattt aattagtcat gatattgata attacaggea gaaaattttt aatcaaatga 3480
ttagagctta aatatttgca ggcaagttit tttitttect ttaagaaaag gaaaaagtac 3540
acattcacta gaattcttca gaaaatttag tggtgccagt ttccatttgg tatttcctta 3600
ttaaaatatt ctagaatttt aaggagattg aagggaatca cagtggggtg gggagacctg 3660
ggtttgggga atgacagaga gaagaggtgg tgagggcctg attaaaaact aagcagaagt — 3720
agttttaaca aaaatactca tgaaaatgtt tggaaactga aatttaaaca actgtaatat 3780
taaggaaacc agaatcaata aatcactgtc ttgccagcac agctacagag taacatgatt — 3840
caggggagga aaagttcctt agagttactt ttataattct tttttttttt cctcottaggt 3900
ttagaaatet tacaaattta aactttatce ttttaaaatt atttgamcat aatttagata 3960
ttgtaagctt aaaatacaaa tgtttataga taacctettt accataaact aatccctgge 4020
aagecatgge totetttttt tttttggtgt ttaaagoectg taaacagttt ttctgaatga 4080
tcatgaactt ttettggttt agcactagga tttagctatg aagagagetc ataggettte 4140
aggtgctaat tgagatctge cctgttagag tcttggggtg ctagattggt cacattgaca 4200
ccagtggeag ggaaggcatce tatgagtttg atgettttta tcacacactt cagtgtttag 4260
aaagttatta ccaatacttt taasacaacac tccaagaaaa tttgetatat ttctttckca 4320
tcactacaga gagagtagat ttccccatag agagcacage ctecattagt aaggttggtg 4380
actattggta agaggtggac ttcattgaca ccaagtggga ggtagggaaa goccagaaat 4440
ggcaggatga tatggtggtt ctgtogttgg gaaaggtatt gggttttgct gtttgtattt 4500
atactgtata atagatacca cgctttttcet tattatctgt atatgtattg cttttcatgt 4560
ttgatatttt ccoatgccaa gatttgttta tatatatttt caatgttaaa ttaaattgat 4620
ttgggtaact ttcttcecca agaaagtatt ttcocccctta agtataaate tgactg 4676

<210> 21
<211> 613
<212> PRT
<213> Homo sapiens
<400= 21

Met Ala Ala Ala Met Glu Thr Glu Gln Leu Gly Val Glu Ile Phe Glu

1 5 10 15

Thr Ala Asp Cys Glu Glu Asn Ile Glu Ser Gln Asp Arg Pxo Lys Leu
20 25 30

Glu Pro Phe Tyr Val Glu Arg Tyr Ser Trp Ser Gln Leu Lys Lys Leu

Leu Ala Asp Thr Arg Lys Tyr His Gly Tyr Met Met Ala Lys Ala Pro
50 55 60
His Asp Phe Met Phe Val Lys Arg Asn Asp Pro Asp Gly Pro His Ser
65 70 VES 80
Asp Arg Ile Tyr Tyr Leu Ala Met Ser Gly Glu Asn Arg Glu Asn Thr
85 50 85
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Leu Phe Tyr

Met
TYT
Ile

145
Thr

Ile
225
Ala

ala
alu
Leu

305
ala

Arg
385
Asp

val

Glu
Lys
465
Gly
Ala
Ile
Asp
Gly

545
Ile

Leu
Gly
130
Gly
Phe
Pro
Ser
Asp
210
val
Asn
Gln
Glu
Asn

290
Glu

Gly
Ile
Glu

370
Leu

Thr
His
Phe

450
Ile

Ile
Gln
Ser
530
Glu

Ser

Ser
118
Met
Thr
Leu
Gln
Cys
138
Thr
Met
Glu
Thr

275
Asp

Pro
Arg
Leu
3585
Gly
Gln
val
Pro
Asp
435
Ile
Thx
Pro
Thr
val
518
Pro

val

Gln

Ser
100
Trp
TyT
val
Phe
Gly

180
Pro

Arg
Glu
Glu

260
Thr

Arg
Lys
Ile
340
Phe
Lys
Ile
Met
Leu

420
Ile

Ser
Ala
Ser
500
Asp
Leu
Thr

Hisg

Glu
Lys
Ser
Gly
Gln
165
Phe
Asn
Ala
Glu
Glu

245
Phe

val
325
Ile

Glu
405
Ile
Phe
Ala
Ile
Pro
485
Gly
Glu
Glu
Arg

Cys
565

Ile
Pro
arg
Ile

150
Ala

Ile
Phe
Glu
230
Asp
Asp
ser
Glu
Ala
310
Thr
Asp
ely

Ala

His
sexr
Leu

470
Sex

val
His
Leu

550
Asp

Leu
Glu
13s
ala
Gly

Gln

Ile
215

ala

Trp
375
Ile
Gln
Tyr
val
Glu
455
Lys
Asp
Trp
Arg
His
535
Thr

Phe

Lys
Leu
120
Glu
Ser
Sexr
Gln
Met
200
His

Arg

Tyxr
Gly
280
Glu
ser
Lys
Ile
Glu
360
Ser
Ser
Arg
Glu
Phe
440
Cys
Glu
Phe
Glu
Arg
520
Leu
Asp

Phe

Thr
105
Asp
Glu
Tyr
Gly
Bro
185
Asp
Ser
Leu
ser
Ser
265
Ile
Phe
Met
Asp
345
TyTr
Ile
Pro
Leu
Glu
425
Pro
Lys
ser
Lys
Val

505
Leu

Arg

Ile

Leu
Leu
Asp
Ile
170
Leu
Pro
Asn
Thr
Ala

250
cly

Ile
Arg
Ser
330
Lys
Ile
Leu
Glu
Ile
410
Thr
Gln
Thx
Lys
cys
490
Leu
Vval
val
Gly

Sexr
570

Asn
Phe
Leu
TyT
155
Tyr
Arg
Lys
Asp
TyT
235
Gly
Tyr
Leu
His

315
Glu

Ala
Leu
Leu
395
Glu
Thr

Ser

Tyr
475
Pro

Tyr
val
Tyr

555
Lys

Axrg
Gln

Arg

Pro
Leu
Ile
220
Vval
val
Trp
Arg
Val
300
Pro

Ile

Leu

Asp
380
Phe
Ser
Asp
Hig
Phe
460
Lys
Ile
Arg
Phe
Ser

540
ser

Ala
Ala
125
Glu
Gln
Val

Asn

Cys
205

Ala
Trp
Ile
285
Thr
Lys
Met
Ile
Ala
365
Ile

val

Glu
445
Arg
arg
Tys

His

(109)

ala
110
Thr

Arg

Lys
Leu
1%0
Pro
Ile
Asn
Thr
Ccys
270
Ser
Thr
Ile
Gln
350
Gly
Sex
Pro
Pro
Trp
430
Glu
His
Ser
Glu
aly
510
Gly
val

Ser

Asn

PCT/US01/31874

val
Leu
Lys
Ser
asp
175
Val
Ala
Ser
Glu
Phe
255
Pro
Tyr
Pro
Gly
Asp
335
Pro
Txp
Gln
val
Asp

415
Tle

Leu
Ser
Glu

495
Ser

Asn
cys

Gln
575

Leu
Asp
Arg
Gly
160
Gly
Glu
Asp
Asn
Leu
240
val
Lys
Glu
Met
Thr

320
Ala

Thr
Thr
Glu

400
Sexr

Ile
Tyr
Gly
480
Ile
Asn
Lys
Pro
Cys

560
Lys
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Asn Pro His

Pro Thxr Cys

595

Leu Arg Cys
610

<210> 22
<211> 4685
<212> DNA
<213> Homo
<400> 22

aagtgctaaa
cgttegeege
gagtggagge
tecgggegag
ctgggtgttg
cctaaattgg
gccgatacca
gtgaagagge
ggtgagaaca
gcagtcttaa
ggaatgtatt
attgottett
atttatcacg
ctagtggaaa
gactggattg
gaaaggagac
getggagteg
tgtccaaaag
aatgatgaat
gcagattcat
tcagaaataa
caaccttttg
gagggaaaat
ttgatctcac
attgagtcag
tggataaata
tetatttttg
ttaaaggaaa
tgtectatea
ggatctaata
tccectttag
ctgactgace
agtaagtata
gaagatgace
aggtgcagtt
cctetctagy
aatttgaagy
gactccaata
getggtecta
gggttgcetat
aacgttatat
tgcaagcaga
atgagaatgt
agccatatga
gagaacatta
ctgctctaaa
taaccaaatyg

(110)

PCT/US01/31874

Cys Val Ser Leu Tyr Lys Leu Ser Ser Pro Glu Asp Asp
585
Lys Thr Lys Glu Phe Trp Ala Thr Ile Leu Asp Ser val

580

Ser Trp

sapiens

gocteegagyg
ctgggttgte
ggcgeageat
gcegggggga
agatatttga
agecttttta
gaaaatatca
atgatccaga
gagaaaatac
tgatctcetig
ctagagaaga
acgattatca
taaaagatgg
ctagttgtee
cttttataca
teoacttatgt
ctacctttgt
ctgaaacaac
ctgaggtgga
tcoegttatee
tgattgatge
agattctatt
atgcttggte
ctgaattatt
tgectgatte
tecatgacat
cctetgaatg
gcaaatataa
aagaggagat
tceaagttga
ageatcacct
gtggctactc
gtaaccagaa
caacttgcaa
ggtgaataat
ttatgtggtt
cgectttaaa
tctagettet
tggaggatac
tgetggggec
gggtcacact
aaagttccce
ccattttgea
tttacagatc
tgaactgeat
agktgatataa
aggaggttta

ccaaggecge
accggogeeg
gaagcggege
aggaaaatgc
aactgeggac
tgttgagcgg
tggetacatg
tggacctcat
actgttttat
gaagcctett
agaactatta
ccaaggaagt
agggecacaa
caacatacgyg
tagcaacgat
goacaatgag
tctceaagaa
tcccagtggt
aattatteat
taaaacaggt
tgaaggaagg
tgaaggagtt
catcctacta
tatcccagta
tgtgacgeca
ctttecatgkt
caaaacaggt
acgatccagt
agcaattacc
tgaagtcaga
gtacgtagte
acattcttge
gaatccacac
aacaaaggaa
cggtttaaag
gtagtgatag
tataaaatgg
cgatatgatt
ctetecctga
ccagteacte
gaccagaatg
tetgaaccaa
cataccagta
tatactcagg
cttttgeact
ttttgacctg
atcaacagaa

tgctactgee
ccgecgagga
aggceegete
aacatggcag
tgtgaggaga
tattcctgga
atggctaagg
tcagacagaa
tctgaaatte
ttggatottt
agagaaagaa
ggaacattte
ggatttacge
atggatccaa
atttggatat
ctagccaaca
gaatttgata
ggtaaaatte
gttacatece
acagcaaatce
atcatagatg
gaatatakttg
gatcgetece
gaagatgatg
ctaattatet
tttececaaa
ttcegteatt
ggtgggetge
agtggtgaat
aggctggtat
agttacgtaa
tgcatcagte
tgtgtgtcee
ttttgggeca
gagtcaagta
acaacagggg
gtcaaataga
teattgactt
tggeattaat
tgkggatctt
aacagggcta
atcgtttact
tattactgag
agagacacag
accttcaaga
tgtagaactc
aacacagaat

27

590

€05

gcegetgett
agccactgca
catagegeac
cagcaatgga
atattgaatc
gteagettaa
caccacatga
tetattacet
ccaaaactat
ttcaggeaac
aacgcattgg
tgttteaage
aacaaccttt
aattatgcce
ctaacatcgt
tggaagaaga
gatattctgg
ttagaattct
ctatgttgga
ctaaagtcac
tcatagataa
ccagagctgg
agactcgoot
ttatggaaag
atgaagaaac
gtoacgaaga
tatacaaaat
ctgetecaag
gggaagttet
attttgaagyg
abtcectggaga
agcactgtga
tttacaagct
ccattttgga
tttecegettg
atcctgteac
aattgacgat
agategtgtg
geagaggtca
ctatgataca
ttacttagga
gctettacat
tkttttagty
cataagagtt
aaaccttgga
tctggtatac
tgatcatcac

cttagtgeeg
accaggaccg
gtcgggacyy
aacagaacag
acaggatcgg
aaagctgett
tttcatgttt
tgeceatgtet
caatagagca
actggactat
aacagtcgga
cggtagtgga
aaggcccaat
tgctgatceca
aaccagagaa
tgccagatca
ctattggtgg
atatgaagaa
aacaaggagg
ttttaagatg
ggaactaatt
atggactcct
acagatagtg
gcagagacte
aacagacatce
ggaaattgag
tacatctatt
tgatttcaag
tggceggeat
caccaaagac
ggtgacaagg
cttctttata
atcaagtcct
tteagtecte
aataccctag
cgagggetta
caggtggaag
ggcatccacg
gatatcttea
ggatacacgg
tctgtggeca
ggtttectgg
agggctggaa
cetgaategy
tcacgtattg
actggctatt
attttgatac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
260

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
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ctgccatgta acatctacte ctgaaaataa atgtggtgec atgcaggggt ctacggtttg 2880
tggtagtaat ctaatacctt aaccccacat gctcaaaatc aaatgataca tattcctgag 2940
agacccagca ataccataag aattactaaa aaaaaaraaa aaaaaaagac attagcacca 3000
tgtattcata ctaccctatt ttcactttta atagtattat aaacttcatg aacttaatta 3060
gtgtattttt acagtatact tttgagtttg ttaaaatatg atgatattag tgattggttt 3120
ggttcagttc cagaatcttt gactagttac agatttgata gcacttaaat gtaattgaat — 3180
agcttatget teattgettg ggcatatcca geatgttatg aactaataac tattaaactt 3240
gacttaacca gteocattcatt aataattttt caaggataac ttagtggect cctaaagaca 3300
cttgttttgg cactgaccag tttttagcca atttaatctg tatctagtat aaataattot 3360
catttttett tgatgatatt aacagagtgg getttteott ttgeataaag gotagtaact 3420
gtatatgtag catggattta attagtcatg atattgataa ttacaggcag aaaattttta 3480
atcaaatgat tagagcttaa atatttgcag geaagttttt ttttttoctt taagazazgg 3540
aaaaagtaca cattcactag aattcttcag aaaatttagt ggtgeccagtt tceatttggt 3600
atttccttat taaaatattc tagaatttta aggagattga agggaatcac agtggggtog 3660
ggagacctgg gtttggggaa tgacagagag aagaggtggt gagggcctga ttaaaaacta 3720
agcagaagta gttttaacaa aaatactcat gaaaatgttt ggaaactgaa atttaaacaa 3780
ctgtaatatt aaggaaacca gaatcaataa atcactgtet tgecageaca getacagagt 3840
aacatgattc aggggaggaa aagttcctta gagttacttt tataattett ttttttttte 3900
ctcttaggtt tagaaatctt acamatttaa actttatcct tttaaaatta tttgaacata 3960
atttagatat tgtaagctta aaatacaaat gtttatagat aacctettta ccataaacta 4020
atcectggea agccatgget ctottitttt ttttggtgtt taaagoctgt aaacagtttt 4080
tectgaatgat catgaacttt tcettggttta gcactaggat ttagetatga agagagetca 4140
taggctttca ggtgctaatt gagatctgece ctgttagagt cttggggtge tagattggte 4200
acattgacac cagtggeagg gaaggcatct atgagtttga tgctttttat cacacactte 4260
agtgtttaga aagttattac caatactttt aaacaacact ccaagaaaat ttgetatatt — 4320
tcttteteat cactacagag agagtagatt tccccataga gagcacagec tcocattagta 4380
aggttggtga ctattggtaa gaggtggact tcattgacac caagtgggag gtagggaaag 4440
cccagaaatg geaggatgat atggtggttc tgtcgttggg aaaggtattg ggttttgetg 4500
tttgtattta tactgtataa tagataccac getttttctt attatctgta tatgtattge 4560
ttttcatgtt tgatattttc ccatgecaag atttgtttat atatattttc aatgttaaat — 4620
taaattgatt tgggtaactt tcttccccaa gaaagtattt tccceccttaa gtataaatcet 4680

gactg 4685
<210> 23

<211l> 892

<212> PRT

<213> Homo sapiens

<400> 23

Met Arg Lys Val Lys Lys Leu Arg Leu Asp Lys Glu Asn Thr Gly Ser
;rp Arg Ser Phe Zer Leu Asn Ser Glu ézy Ala Glu Arg Met ;ia Thr
Thy Gly Thr gga Thr Ala Asp Arg éiy Bsp Ala Ala Ala ;gr Asp Asp
Pro Ala iia Arg Phe Gln Val égn Lys His Ser Trp :Zp Gly Let Arg
Ser ige Ile His Gly Sex ;ig Lys Tyr Sex Gly 22u Ile Val Asn Lys

Ala Pro His Asp Phe Gln Phe Val Gln Lys Thr Asp Glu Ser Gly Pro

His Ser His Arg Leu Tyr Tyr Leu Gly Met Pro Tyx Gly Ser Arg Glu
100 105 110
Asn Ser Leu Leu Tyr Ser Glu Ile Pro Lys Lys Val Arg Lys Glu RAla
115 120 125
Leu Len Leu Leu Ser Trp Lys Gln Met Leu Asp His Phe Gln Ala Thr
130 135 140
Pro His His @ly Val Tyr Ser Arg Glu Glu Glu Leu Leu Arg Glu Arg
145 150 155 160
Lys Arg Leu Gly val Phe Gly Ile Thr Ser Tyr Asp Phe His Ser Glu
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aAsp
Ile
Ala
225
Ala

Gly

Pro
Leu
305
Sexr

Thr

Pro
TIp
clu
465
cys
Txp

Lys

Gln
545
TYyY

His

Pro

Met
625
His

cly
aly

Lys
210

Pro
370
Trp
Gln
Ser
Arg
Ile
450
Asp
His
Ser
Glu
aly
530
aly
Glu
Ser
Ser
Asp
€10
Glu

Phe

Leu
Gly
185
Thr
Pro
Ile
Ser
Ile
278
Ala
Glu
Ala
Ser
Ser
355
Phe
Thr
Gln
Thr
Asn
435
Asn
Glu
Leu
Glu
Glu
515
Ber
Thr
Ala
cys
val
595
Asp
ala

His

Phe
188
Lys
Gln
Ala
Glu
Asn
260
Gln
Ser
Glu
Leu
Lys
340
Gln
Ser
Arg
Trp
Glu
420
val
val
Leu
TYyT
Pro
500
Ile
Lys
Lys
Ala
Sex
580
Sexr
BAsp
Ala

Thr

165
Leu

Asn

cys

Thr
245
val

Trp
Val
Glu

325
Asn

Ser
Asp
Leu
405
Gln
His
Cys
Lys

4BS
Phe

Ile
Asp
Gly

565
Met

Pro
Ser

Arg

Phe

aly

Phe

Glu
Asp

310
Glu

Lys
Leu
aly
390
Gln
Glu
Pro
Asp
Phe
470
val
Ser
Leu
Trp
Thx
550
Glu
Sexr
Pro
Leu
Cys

630
Ser

Gln
Phe
cly
215
Sexr
Glu
Asp
Phe
Gly
295
Glu
Arg
Lys
Ile
Phe
375
Lys
Leu
Glu
TYyL
Ile

455
Len

Pro
Thr
Val

535
Pro

Gln
Pro
His
615
Pro

Asp

Ala
Met
200
ProO
Phe
Glu
Asp
Asp
280
Ser

Ser

Ile
val
360
Pro
Tyr

val

Val
440
Phe

Arg

Gly
Ser
520
Asn
Leu
val
Asn
Cys
€00
Lys

Pro

Val

ser
185
val

Glu
Thr
Ala
345
Ser
Lys
Ala
Leu
Arg
425
Val
Tyr
Ala
val
Glu
505
Gly
Glu
Glu
Arg
Phe
585
val
Gln

Asp

Arg

29

170
Asn

sexr
Met
asn
Arg

250
Lys

Gly
Val
Asp
330
Leu
Thr
val
Trp
Leu

410
Leu

Glu
His
Leu
570
Asp
His
Pro
Tyx

Leu

Ser
pro
Asp
Asn
235

Leu

Ser

Leu
Glu
318
Ser
Lys
Gln
elu
Ala
395
Pro
ala
Glu
Phe
Glu
475
Lys
Glu
Trp
Thx
His
855
Thr
Met

val

Val
635
Tyr

Leu
Met
Pro
220
ser
Thx
Ala
Gly
Lys
300
val
TYT
Leu
Glu
TyT
380
Met
Pro
Ser
Glu
Pro

460
cys

Phe
Glu
Lys
540
Leu
Thr
Phe
Tyr
Phe
620

Pro

Gly

Phe
Lys
205
Lys
Asp
Phe
Gly
Tyr
285
Thr

Ile

Ala
Lys
365
Ile
Phe
Ala
Ala
val
445
Gln
Lys
Gln
Lys
val
525
Leu
Tyr
Pro
val
Lys
605
Trp

Pro

Met

His
180
Pro
Ile

Leu

Tyr
Glu
350
Glu
Ala
Leu
Leu
Arg
430
Ser
Thr
aly
Cys
510
Leu
Val
Val
Gly
Ser

550
Leu

(112)

PCT/US01/31874

175
Cys

Leu
cys
Trp
His
255
Ala
TIp
Arg
val
Pro
335
Fhe
Leu
Arg
Asp
Phe
415
Ala
Asn
Glu
Qly
Tyr
495

Pro

Ala

Val
Phe
5§75
His
Ser
Ser

Ile

Tyx

Axrg
Glu
Pro
val

240
Gln

Val
Ala
Arg
400
Ile
val

val

Ser
560
Ser
Tyr
Gly
Met.
?he

640
Lys
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645

Pro His Ala Leu Gln Pro

660

Tyr Gly Gly Pro Gln Val

675

Lys Tyr Leu Arg Leu Asn

630

val Ile Asp

705

Ala Leu Lys

Gly arg Gly

710

Asn Gln Met
725

Gly Leu Gln Phe Val Ala

val ala Ile
755
Leu Ile His

770

Val Thr val

785

740
His Gly Trp

Lys Pro Gin

Typ Met Ala
790

Asp Val Pro Glu Asn Asn

805

Leu His Val Glu Lys Leu

His Gly Phe
835
val Ser Gln

850

Pro Asn Glu

865

820
Leu Asp Glu

heu Ile Arg

Arg His Ser
870

Glu val Thr Leu Leu His

<210> 24

«211> 4302

<212> DNA

885

<213> Homo sapiens

<400> 24

caggeegecy
tgtgteegee
tggagccgeg
ccecacgteec
gaaggcacee
cgectggaca
gagaggatgg
gacceggeog
cacggcagec
gtgcagaaga
tatggeagee
gctctgetge
ggggtcotact
atcaccteet
ctettecact
gaaatcaaga
gcetteottet
gageggegge
gcgggtatgg
tgececcacag
gaagtegatg
aagacggact

Gly
Gln
Thr
695
ser
Gly
Glu
Ser
Val

775
Tyr

Pro
Asn
Ala
855
Ile

Phe

TyT
760
Phe

Asp

Asn
val
840
Gly
Arg

Leu

650
Lys His Pro
665
Val Asn Asn

Ala Ser Leu

Gln Arg Gly
- 715
val Glu Ile
730
Tyr Gly Phe
745
Gly Gly Phe

Lys Val Ala

Thr Gly Tyr
795
Gly Tyr Glu
810
Glu Pro Asn
825
His Phe Phe

Lys Pro Tyr

Cys Pro Glu

875

Gln Glu Tyr
8%0

cctgggtege tcaacttceg ggtcaaaggt
geggetgteg toeccegete cegecactte
accgtgagge gocgctggac ccgggacgac
ggtctgtgtc coacgcctge agotggaatg
ctgccetect gaggtcaget gageggttaa
aggagaacac cggaagttgg agaagettcot
ccaccaccgg gacccocaacg gocgaccgag
ccegettaca ggtgeagaag cactegtogg
geaagtacte gggcecteatt gtcaacasgg
cggatgagte tgggccecac tcccaccgec
gagagaacte cctectetac tctgagatte
tectgteotg gaagcagatg ctggatcatt
ctegggagga ggagetgetg agggagegga
acgactteca cagegagagt ggcctcotteo
googegacgg cggcaagaac ggctteatgg
ccoagtgete agggccccgg atggacccoca
cctteatcaa taacagegac ctgtgggtgg
tgaccttctg ccaccaaggt ttatccaatg
ccaccttegt catacaggaa gagttogace
cctectggga aggttcagag ggectcaaga
agtccgaggt ggaggtcatt cacgtcccct
cgtateggta ccceaggaca ggeageaaga

Thr Val

Sexr Phe

685
Gly Tyr
700

Glu Asp
Ile Asp

Leu Ser
768

Ile ala

780

Thr Glu

ala Gly
Arg Leu

His Thr
845

Gln Leu

860

Ser Gly

(113)

PCT/US01/31874

655
Leu Phe Val
670
Lys Gly Ile

Ala Val Val

Phe Glu Gly
720
Gln Val Glu
735
Leu Ser Arg
750
Leu Met Gly

Gly Ala Pro

Axg Tyr Met
800
Ser Val Ala
815
Leu Ile Leu
830
Asn Phe Leu

Gln Ile Tyr

Glu His Tyr
880

geotgagecg gegggtecco
cggggtegea gtcccgggea
ctgccecagte cggecgocge
gaggctctet ggaccottta
tgcggaaggt taagaaactg
cgetgaattc cgaggggget
gcgacgcage cgccacagat
acgggctceg gageatcate
cgecccacga ctteccagttt
tctactacct gggaatgcoca
ccaagaaggt ccggaaagag
tacaggecac geocecaccat
aacgectggg ggtettogge
tcttcoagge cagcaacago
tgteccctat gaaaccgetg
aaatctgecce tgccogaccct
ccaacatcga gacaggegag
tcctggatga ccoccaagtct
gcttcactgg gtactggtgg
cgetgegaat cctgtatgag
ctactgeget agaagaaagg
ateccaagat tgecttgaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
960

1020
1080
1140
1200
1260
1320
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ctggetgagt tccagactga
gtgoagceet teageteget
cgggatggca aatacgectg
gtectecton ceceggeect
tctgecagag ctgtccccag
gtctggatca atgttcatga
ctetgettte tecgogecaa
geegttttaa aatcccaggg
tttaagtgcc ccattaagga
aggcacggct ccaagatctg
aaggacacgc cgctggagca
gtacgcctca ccacgocagg
ttegtecagee actacagoag
ggcoeegacg acgaceccet
gccagctgee ccacggatta
gtgeggctet acggeatgat
accgtectet ttgtatatgg
atcaagtact tgcggetcaa
ggcagggget cetgteageg
caggtggaga tcgaggacca
atcgacctga gcegagttge
gggctaatce acaagcceca
tggatggcct acgacacagg
cacggctatg aggcgggttc
cgettgetta tcctecacgg
ctegteteee aactgatoeg
agacacagta ttegetgece
ctacaggaat acctctgage
cagectecge ggggaaccag
tttagtecege cecagegetgg
tttateccttt tttaaacget
agagatggtg gtetegggee
cgctgatggg cactggagag
ggctecctgt gacctcteag
tgcaattgec tgtoccccce
ggatattttt cataattatt
cageactttg ggaggctgag
ggccaacatg gggaaaccco
cgcgtgecta taatcccage
aggtggaggt tgeggtgage
gaaactctgt ctcaaaataa
agacttgggg tccacaccgg
tteccaagec cgagcagagg
ggggcaccac ctgtggacag
ccgaacttee acgetckget
ccacatgtgt ctgectgace
cccacctcag ggttatattt
cgggcaaaaa taaa

cagceaggge
gttccegaag
ggecatgtic
gttecatcceg
gaatgtccag
catcttctat
tgaatgcaag
ctacgattgg
agagattget
ggtecaatgag
ceacctctac
ctteteccat
cgtgagcacg
gcacaagcag
tgttectcca
ctacaagcee
aggcecceag
cacactggec
agggettegy
ggtggagage
catccatgge
ggtgttcaag
gtacactgag
cgtggocctg
cttecctggac
agcagggaaa
cgagteggge
ctgcecacceyg
gcgggagaga
ceagceccga
cttgggtttt
ageccoetoot
gceagaagag
teeecetggee
ggecagocta
taaaagacag
gcgggeggat
gtetctacta
tactcgggag
caagatcgea
ataaaaaata
goageggggt
gtcatgeggg
cectectgte
ggtcagtgge
cgtacacace
ccetetecee

aagatcgtet
gtggagtaca
ctggacegge
agcacagaga
cegtatgtgg
cectteecee
accggettet
agtgagcect
ctgaccageg
gagaccaage
gtggtcaget
agctgcetcca
cegecctgeg
cccegettet
gagatcttee
cacgccttge
gtgcagetgg
tecetggget
ttegaagggy
ctgcagtteg
tggtcctacg
gtggccateg
cgctacatgg
cacgtggaga
gaaaacgtge
ccttaccage
gagcactatg
ggagcegeea
ctgagtggee
ggagecgetyg
atgtecgetyg
ctececgect
actcagagga
cggecageca
cccaacttga
geegggegeg
cacctgaggt
aaaatacaaa
gctgaggoag
ccattgcact
aaagacagaa
tgcaacccag
ccccacagga
cccaagettt
ggetgtecoe
aggggttecg
tteccteece

cgacccagga
tegecaggge
cecageagtg
atgaggagca
tgtacgagga
aatcagaggg
gceatttgta
tcagceecgg
gtgaatggga
tggtgtactt
atgaggceage
tgagccagaa
tgcacgtcta
gggctageat
atttccacac
agccagggaa
tgaataacte
acgcegtggt
ccctgaaaaa
tggccgagaa
ggggettect
cgggtgcecc
acgtcectga
agctgcccaa
acttttteca
tacagatcta
aagtcacgtt
catcacagca
cgegggecce
cettecaccge
cttcttggtt
tetgggagga
gegggetgeoe
cegtecceayg
tgtttgtgtt
gtggeteacg
tgggagttca
aaattagceg
gagaatcget
ccagectggg
agcaaggggt
cacctggtag
gaagcggcca
caggeaggea
tececagece
gggttgggag
gecaagaget

caaa

atattatgga aagaaaatat
agtagacaca ttaaacgatt

<210> 25

<211> 518

<212> PRT

<213> Homo sapiens
<400> 25

ttttgtegat
ccagttggaa

tettattett
acatgtcacc

Met Arg Lys Val Lys Lys Leu Arg Leu Asp Lys
1 5 10

Trp Arg Ser Phe Ser Leu Asn Ser Glu Gly Ala

31

ttataattat
tg

(114)

PCT/USO01/31874
gaaggagctg 1380
cgggtggace 1440
gctcecagete 1500
gecggetagee 1560
ggtcaccaac 1620
agaggacgag 1680
camagtcacc 1740
ggaagatgaa 1800
ggttttggeg 1860
ccagggeace 1920
cggcgagatc 1980
cttcgacatyg 2040
caagctgage 2100
gatggaggca 2160
gcgeteggat 2220
gaagecacccc 2280
cttcaaagge 2340
tgtgattgac 2400
ccaaatggge 2460
gtatggcttc 2520
ctegetcatg 2580
ggtcaccgte 2640
gaacaaccag 2700
tgagcccaac 2760
cacaaacttc 2820
ccccaacgag 2880
getgeacttt 2940
caagtggctg 3000
agtgaggcac 3060
ccegacgect 3120
gccgagacag 3180
ggaggtcaca 3240
ttecegectygy 3300
cacccaagea 3360
ttgtttgggg 2420
tctgtaatce 3480
agaccagect 3540
ggtgtggtgg 3600
tgaacccggg 3660
caacaagagc 3720
gcctaaatet 3780
getecattte 3840
gggeecgegy 3900
ctgasacgea 3960
agecgeccag 4020
ctgaaccate 4080
ctgecaggag 4140
ccacctctac 4200
gegtggaaga 4260

4302

Glu Asn Thr @ly Ser

15

Glu Arg Met Ala Thr
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Thx
Pro
Ser
[3:3

Ala

His

Leu

Bro
145

Ala
225
Ala
Gly
Phe
Pro
Leu
305
Ser
Thr
Thr
Gln
Gly

385
Pro

Glu
465
Cys

Trp

Gly
ala
50

Ile
Pro
ser
Ser
Leu
130
His
Arg
Gly
Gly
Lys
210

Asn

Leu

Thx
290
TyT

Gly
Asp
Pro
370
Gln
Ser
Arg
Ile
450
Asp
His

Ser

Thr
35

Ala
Ile
His
His
Leu
115
Leu
His
Len
Leu
Gly
195
Thx
Pro
Ile
Ser
Tle

275
Ala

Ala
Ser
Ser
355
Phe
Thr
Gln
Thr
Asn

435
Asn

Leu

Glu

20
Pro

Arg
His
Bsp
Arg
100
Leu
Leu
Gly
Gly
Phe
180
Lys
Gln
ala
alu
Asu
260
Gla
ser
Glu
Leu
Lys
340
Gln
Ser
Arg
Trp
Glu
420
val
val
Leu
Tyr

Pro

Thr
Phe
Gly
Phe
85

Tyr
Ser
val
val
165
Leu
Asn
Cys
Phe
Thr

245
val

Trp
Val
Glu
325
Asn
Gly
ser
Asp
Leu
405
Asn
Gln
His
Cys
Lys

485
Phe

Ala
Gln
ser
Gln

Tyx

Trp
TyT
150
Phe

Phe

Glu
Asp

310
Glu

Lys
Leu
Gly

390
cln

Pro
Asp
Phe
470
val

ser

Asp
val
55

Arg
Phe
Tyx
Glu
Lys

135
Ser

Gln
Phe
Gly

215
Ser

Asp
Phe
Gly
298
Glu

Arg

Lys

Phe
375

25
arg Gly
40
Gln Lys
Lys Tyx
Val Gln
Leu Gly

105
Ile Pro
120
Gln Met
Arg Glu
Ile Thr
Ala Sexr

185
Met Val
200
Pro Arg
Phe Ile
Glu Arg
Asp Pro

265
Asp Arg
280
Ser Glu
Ser Glu
Lys Thr
Ile Ala

345
val ser
360
Pro Lys
Tyr Ala
Val Leu
Gln Arg

425
val val
440
Phe Tyr
Arg Ala
Ala Val

Gly Glu

32

Lys

Asn

Arg
250
Lys

Phe

Val

asp
330
Leu

Leu
490
a1y

Ala
Ser
Gly
Thr
Pro
Lys
Asp
Glu
155
Tyr
Ser
Pro
Asp
Asn
235
Leu
Ser
Thr
Leu
Glu
315
Ser
Lys
Gin
Glu
Ala
395
Ala
Glu
Fhe
Glu
4758
Lys

Glu

ala
Trp
60

Leu
Asp
Tyr
val
His
140
Leu
Asp
Leu
Met
Pro
220
Ser

Thr

Ala

Lys
300
val

Tyr

Glu
Tyr
380
Met
Pro
Ser
Glu
Pro
460
Cys

sex

Gln

ala
45

Asp
Ile
Glu
Gly
Arg
128
Phe
Leu
Phe
Phe
Lys
205
Lys
Asp
Phe
Gly
Tyr
285
Thr
Ile
Arg
Ala
Lys
365
Ile
Phe
Ala
Ala
val
445
Gln
Lys
Gln

ser

(115)

30
Thr

Gly

Ser
Ser

110
Lys

Arg
His
His
130
Pro
Ile
Leu
Cys
val
270
Trp
Leu
His
Tyr
Glu
350
Glu
Ala
Leu
Leu
Arg
430
Thr
Ser
Thy
aly

Leu

PCT/US01/31874

Bsp
Leu
Asn
ely

95
Arg

Ala
Glu
Ser
175
Cys
Leu
Cys
Txp
His
255
ala
Trp
Arg
Val
Pro

335
Phe

415
Ala

Asn
Glu
Gly
Tyr

495
Thr

Asp
Arg
Lys
80

Pro
Glu
Ala
Thr
Arg
160
Glu
Arg
Glu
Pro
Val
240
Gln
Thr
Cys
Ile
Pro

320
Arg

val
Ala
Arg
400
Tle
Val
Val
Gly
Phe
480

Asn
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Ala val Asp
515

<210> 26

500 505

Ser ser Arg

<21l> 2411

<212> DNA

<213> Homo saplens

<400> 26

caggecgecyg
tgtgteegec
tggagecgeg
cceacgteac
gaaggeacce
cgectggaca
gagaggatag
gaceeggecg
cacggeagec
gtgcagaaga
tatggeagce
gctetgetge
ggggtctact
atcacctect
ctetteocact
gaaatcaaga
gecttctteot
gageggegge
gegggtgtag
tgceccacag
gaagtcgatg
aagacggact
ctggectgagt
gtgcagecet
cgggatggea
gtectectee
tetgecagag
gtctggateca
ctetgettte
gecgttttaa
cagagcctga
tgttcattgg
ggcaggaage
gttggcttat
accaggggtt
ataaagtttt
tttgtgetge
ttactgteota
attgttcact
aggcagtatt
agatcctagt

<210> 27
<211> 892
<212> PRT

cctgggtege teaacttceg
geggetgteg tecccogete
accgtgagge gocgetggac
ggtctgtgte ccacgcectge
ctgeectect gaggtcaget
aggagaacac cggaagttgg
ceaccacegg gaccccaacy
cacgettoca ggtgcagaag
gcaagtactc gggecteatt
cggatgagtc tgggccccac
gagagaactc cctectctac
tecotgtectg gaagcagatg
ctegggagga ggagetgetg
acgacttceca cagegagagt
geegegacgg cggeaagaac
cccagtgote agggeccegy
cctteatcaa taacagegac
tgaccttetg ccaccaaggt
ccaccttegt catacaggaa
ccteoetggga aggttoagag
agtccgaggt ggaggtcatt
cgtatcggta ccecaggaca
tccagactga cagccaggge
tcageteget gttcocgaag
aatacgectg ggccatgttc
ceceeggecct gttoateoccg
ctgtccecag gaatgtecag
atgttcatga catcttctat
tecgegecaa tgaatgeaag
aatceccaggg ctacgattgg
cgaatgetgt cgactcateg
teggcccece cactoageea
cagccttoce cagtgactge
tcaggcagea gatttactga
ggacacctac ggeccacagyg
attggcactg agccacagec
agcagcagaa ctgggtagtc
gcectttgta gaaacatttg
gtaaataaag aaaaaggaaa
ccagaaacag ttagaggtge
c

<213> Homo sapiens

<400> 27

ggt.caaaggt
cegeeactte
ccgggacgac
agctggaatg
gagceggttaa
agaagecttet
gccgaccgag
cactcgtgagg
gtcaacaagg
toccaccgec
tctgagattc
ctggatcatt
agggagegga
ggectcttee
ggcttceatgg
atggacccca
ctgtgggtag
ttatecaatg
gagttcgacc
ggcctcaaga
cacgtceect
ggcagcaaga
aagatcgtct
gtggagtaca
ctggaccgge
agcacagaga
cegtatgtgg
cecttecece
accggettet
agtgagcect
cgttagtcac
geacaccctg
atgatctgge
gecacctecco
tcaaatccgy
acttgtttac
ccagcagaaa
ecagetectg
atccctgete
tgcectetggt

Met Arg Lys Val Lys Lys Leu Arg Leu Asp Lys
1 5 io0

33

510

gectgagecyg
cggggtcgea
ctgeecagte
gaggetctet
tgcggaaggt
cgetgaatte
gcgacgeage
acgggcteeg
egececacga
tctactacct
ccaagaaggt
teocaggecac
aacgectggg
tettccagge
tgteccetat
aaatctgeee
ccaacatcga
tcetggatga
getteactgy
cgcetgegaat
ctectgeget
atcccaagat
cgacccagga
tcgecaggge
cccageagtg
atgaggagca
tgtacgagga
aatcagaggg
gocatttgta
tecageccogg
gtgtggttca
cgggagaagyg
agggcttaga
tgtgccagge
cceaccacct
agagactgtc
ctgttgtgea
ctgtaggtag
ttgggacctt
gtgetgtggg

(116)

PCT/USO01/31874
gegggteece 6a
gtcecegggea 120
cggcogeega 180
ggaccettta 240
taagaaactg 300
cgaggggget 360
cgcecacagat 420
gagcatcatc 480
cttecagttt 540
gggaatgcca 600
ceggaaagag 660
gccceaccat 720
ggtctteogge 780
cagoaacagco 840
gaaacegetyg S00
tgccgacect 960
gacaggcgag 1020
cceccaagtet 1080
gtactggtgg 1140
cctgtatgag 1200
agaagaaagg 1260
tgccttgaaa 1320
gaaggagctg 1380
cgggtggacc 1440
geteccagetc 1500
geggetagee 1560
ggtcaccaac 1620
agaggacgag 1680
caaagtcacc 1740
ggaaggtgag 1800
atatgctgtt 1860
aacagggatc 1820
gcacccaact 1980
ccttageaca 2040
gtgttcataa 2100
tgtggtegct 2160
aggccaagat 2220
ctgtgatgga 2280
ctagtggagy 2340
tggeagatge 2400

2411

Glu Asn Thr Gly Ser

15
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Trp

Thr

Pro
145
Lys
ser
Asp
Ile
Ala
225
Ala
Gly
Phe
Pro
Teu
305
Ser
Thr
Thr

Gln

Glu
465
Cys

Arg Ser

Gly Thr
35

Ala Ala

50
Ile Ile

Pro His
Ser His
Ser Leu

Leu Leu
i30
His His

Arg Leu
Gly Leu

aly Gly
195
Lys Thr
210
Asp Pro

Asn Ile
Leu Ser

Val Ile
275
Thr Ala
290
Tyr Glu

Pro Ala
Gly Ser

Asp Ser
355

Pro Phe

370

Trp Thr

Gln Gln

Ser Thr

Arg Asn
435

Ile asn

450

Asp Giu

His Leu

Phe

His
Asp
Arg
100
Leu
Leu
Gly
a1y
Phe
180
Lys
Gln
Ala
Glu
Asn

260
Gln

Glu
Leu
Lys
340
Gln
Ser
Arg
Trp
Glu
420
val
val

Leu

Tyr

Thx
Phe
Gly
Phe
BS

Len
Tyr
Ser
val
val
165
Leu
aAsn
Cys
Phe
Thr
245
Val
Glu
Trp
Val
Glu
325
Asn
aly
sex
Asp
Leu
405
Asn

cln

His

Lys
485

Leu
Ala
Gin
Ser
70

Gln
TyTr
Ser
Trp
TYyr
150
Phe
Phe

Gly

Phe
230
Gly
Leu
Glu
Glu
Asp
310
Pro
Lys
Leu
Gly

380
Gln

Pro
Asp
Phe

470
Val

Zsn
Asp
B3

Arg
Phe
Tyr
Glu
Lys
135
Ser
Gly
Gln
Phe
Gly
215
Glu

Asp

Gly
295
Glu

Arg

Ile
Phe
375
Lys
Leu
Glu
Tyr
Ile

455
Leu

Sex
Arg
Gln
Lys
val
Leu
Ile
120
Gln
Arg
Iile
Ala
Met
200
Pro
Phe
Glu
Asp
Asp
280
Ser
Ser
Lys
Ile
val
360
Pro
TyT
val
Gln
val
440
Phe
Arg

Ala

Glu
Gly
Lys
Tyr
Gln
Gly
105
Pro
Met
Glu
Thr
ser
i85

Val

Arg

Arg
Pro
265
Arg
Glu
Glu
Thx
Ala

345
Ser

Ala
Leu
Arg
425
Val
Tyr
Ala

Val

Lys

Met

Met
Asn
Arg
250
Lys
Phe
Gly
val
Asp
330
Leu
Thr
val
Trp
Leu
410

Leu

Tyr

Asn

Leu
490

Ala
Ala
Ser
Gly
75

Thr
Pro
Lys
Asp
Glu
155
Sexr
Pro
BAsp
asn
235
Leu
Ser
Thr
Leu
Glu
313
Ser
Lys
Gln
alu
Ala
395
Ala
Glu
Phe
Glu

475
Lys

Glu
ala
Trp
Leu
Asp
Tyr
Val
His
140
Asp
Leu
Met
Pro
220
Ser
Thr
ala
Gly
Lys
300
val
Tyr
Leu
Glu
Tyr
380
Met
Pro
Ser
Glu
Pro

460

ser

Arg
Ala
45

Asp
Ile
Glu
Gly
Arg
125
rhe
Leu
Phe
Phe
Lys
205
Lys
Asp

Phe

Lys
365
Ile
Phe
Ala
ala
Val
445
Gln
Lys

Gln

Ser

Sexr
110

Leu
cys
val
270
Trp
Leu
His
Tyr
Glu
350
Glu
Ala
Leu
Leu
Arg

430
Thx

Thr

aly

(117)

PCT/US01/31874

ala
Asp
Leu
Asn
Gly
95

Arg
Glu
Ala
Glu
Ser
178
Cys
Leu
Cys
Trp
His

255
ala

Axg
val
Pxo
335
Phe
Leu
Arg
Asp
Phe

415
Ala

Glu
Gly

Tyx
495

Thr
Asp
Arg
Lys
80

Pro
Glu
Ala
Thr
Arg
160
Glu

Arg

Glu

Val
240
Gln
Thr
Cys
Ile
Pro

320
Arg

val
Ala
Arg
400
Ile
val

Val

Phe
480
Asp
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Trp

Lys

Lys

val
705
Ala

Ser
Glu
Gly
530
Gly
Glu
Ser
Ser
Asp
610
Glu
Phe

His

Leu
Ala
Ile
770
Thx
Val
His
aly

ser
850

Glu
Glu
515
Ser
Thxr
Ala
Cys
val
585
Asp
ala
His
ala
Gly
675

Leu

Asp

Gln
Ile
755
His
val
Pro
Val
Phe

835
Gln

Pro
500
Ile
Lys
Lys
Ala
Ser
580
Ser
Asp
Ala
Thr
Leu
660
Pro
Arg
Gly
Asn
Phe
740
His
Lys
Trp
Glu
Glu
820

Leu

Leu

Phe
Ala
Ile
Asp
Gly
565
Met
Thr
Pro
Ser
Arg
645
Gln
Gln
Leu
Arg
Gln
725
Val
Gly
Pro
Met
Asn
805
Lys
Asp

Ile

550
Glu

Ser
Pro
Leu
cys
630
Ser
Pro
val
Asn
Gly
710
Met
Ala
Trp
Gln
Ala
790
Asn
Leu

Glu

Arg

Pro
Thr
Val
535
Pro
Ile
Gln
Pro
His
615
Pro
Asp
Gly
Gln
Thr
695
Ser
Gly
Glu
Ser
Val

775
Tyr

Pro
Asn

Ala
855

Gly
ser

520
Asn

val
Asn
Cys

600
Lys

val
Lys
Leun
680
Leu
cys
Gln
Lys
TYT
760
Phe
Asp
His
Asn
val

840
Gly

Glu
505
Gly
Glu
Glu
Arg
Phe
585
val
Gln
Asp
Arg
Lys
665
val
Ala
Gln
val
VL
745
Gly
Lys
Thr
Gly
@lu
825
His

Lys

35

Leu
650
His
Asn
Ser
Arg
Glu
730
aly
aly
Vval
Gly
Tyr

810
Pra

Pro

Glu
Trp
Thr
His
555
Thx
Met
Val
Arg
val
635
Tyr
pPro
Asn
Leu
Gly
715
Ile
Phe
Phe
Ala
Tyr
795
Glu
Asn

Phe

Tyr

Phe
Glu
Lys
540
Leu
Thy
Phe
Tyr
Phe
620
Gly
Thr
Ser
Gly

700
Leu

Ile
Leu
Ile
780
Thr
Ala

Arg

Gln
860

Lys
val
525
Leu
Tyr
Pro
Val
Lys
605
Txp
Pxo
Met
val
Phe
685
Tyr
Arg
Asp
Asp
Sex
765
Ala
Glu
Gly
Leu
Thr

845
Leu

(118)

Cys
510
Leu
val
val
Gly
Ser
520
Leu
Ala
Glu
Ile
Leu
670
Lys
ala
Phe
Gln
Leu

750
Leu

Ser
Leu
830
Asn

Gln

PCT/US01/31874

Pro

Tyr
val
Phe

575
His

Ser
Ile
TYIL
655
Phe
Gly

val

val
735
Ser

Ala
Tyr
Val
815
Ile
phe

Ile

ile
Arg
Phe
Ser

560
Ser

Gly
Met
Phe
640
Lys
val
Ile
val
Gly
720
Glu
Arg
Gly
Pro
Met
800
Ala
Leu

Leu

Tyxr
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Pro Asn Glu Arg His Ser Ile Axg Cys Pro Glu
870
Glu Val Thr Leu Leu His Phe Leu Gln Glu Tyr

865

<210> 28
<211> 4219
<212> DNA

885

<213> Home sapiens

<400> 28

caggoegeeg
tgtgtccgec
tggagcegeg
cccacgtece
gaaggcacce
cgectggaca
gagaggatgg
gacceggeeg
cacggcagcc
gtgcagaaga
tatggcagec
gctetgetge
ggggtctact
atcacctect
ctcttecact
gaaatcaaga
gecttettet
gageggeage
gegggtatgg
tgoccocacag
gaagtcegatg
aagacggact
ctggctgagt
gtgcageect
cgggatggea
gtecctectee
tctgccagag
gtctggatea
ctetgettte
gecgttttaa
tttaagtgoc
aggcacggct
aaggacacgae
gtacgcctea
ttegtcageeo
ggeceegacg
gecagetgeoe
gtgeggetot
accgtoctet
atcaagtact
ggcaggggct
caggtggaga
atcgacctga
gaggctaatee
tggatggeet
cacggctatg
cgettgetta
ctegteteoca
agacacagta

cctgggtege
gcggetgteg
accgtgagge
ggtetgtgte
ctgcectoct
aggagaacac
ccaccaccgg
cecgetteca
geaagtacte
cggatgagtc
gagagaactc
teetgtactg
ctegggagga
acgactteca
geegegacgg
ccecagtgete
ccttcatcaa
tgaccttety
ccaccttegt
cctectggga
agtccgaggt
cgtateggta
tccagactga
tcagcteget
aatacgectyg
ceecggecet
ctgtccccag
atgttcatga
tecgegecaa
aatcccaggg
ccattaagga
ccaagatctg
cgectggagea
ccacgeccgg
actacagcag
acgaccecet
ceccggatta
acggcatgat
ttgtatatgg
tgcggcteaa
cctgtcageg
tegaggacca
gecegagttge
acaagcceca
acgacacagg
aggegggttc
tectecacgg
aactgatocg
ttegetgece

teaacttecg
tececcecegete
gccgetggac
ccacgectgo
gaggtcaget
cggaagttgy
gaccccaacg
ggtgcagaag
gggccteatt
tgggceccac
cctectetac
gaagcagatg
ggagctgctg
cagcgagagt
cggcaagaac
agggeceegy
taacagcgac
ccaccaaggt
catacaggaa
aggttcagag
ggaggteatt
caccaggaca
cagecaggge
gttcecegaag
ggceatgtte
gttcatceceg
gaatgtecag
catcttetat
tgaatgcaag
ctacgattgg
agagattgct
ggtcaatgag
ceacctotac
ctteteccat
cgtgageacy
gcacaagcag
tgttcctceca
ctacaagccc
aggccocccag
cacactggee
agggcttegg
ggtggaggge
cateccatgge
ggtgtteaag
gtacactgag
cgtggeecty
cttcctggac
agcagggaaa
cgagteggge

875

890

ggtcaaaggt
ccgecactte
ccgggacgac
agctggaatg
gageggttaa
agaagcttet
gccgaccgag
cactcogtgag
gtcaacaagg
teeccacegee
tctgagatte
ctggateatt
agggagegga
ggectettee
ggettcatgg
atggaccaca
ctgtgggtgy
ttatccaatg
gagtteogacce
ggcctcaaga
cacgteceet
ggcagcaaga
aagategtet
gtggagtaca
ctggaccgge
agcacagaga
cecgtatgtgg
cccktteccee
accggettet
agtgagceot
ctgaccageg
gagaccaagc
gtggtcaget
agctgcteca
ccgecctgeg
cceegettet
gagatcttec
cacgecttge
gtgcagetag
tccctggget
ttcgaagggg
ctgcagtteg
tggtectacg
gtggccateg
cgctacatgy
cacgtggaga
gaaaacgtge
ccttaccage
gagcactatg

(119)

PCT/US01/31874

Ser Gly Glu His Tyr

Leu

gecctgageeg gegggteeoce
cggggtcgea gtccegggea
ctgceccagte cggecgecge
gaggctctet ggacccettta
tgcggaaggt taagaaactg
cgetgaattc cgagggggcet
gcgacgeage cgocacagat
acgggctceg gageatcate
egccccacga cttecagttt
tctactacet gggaatgeca
ccaagaaggt ccggaaagag
tccaggecac gccccaccat
aacgectggg ggtcttegge
tecttecagge cagcaacagce
tgtceccctat gaaaccgctg
aaatctgece tgeccgacect
ccaacatcga gacaggcgag
tcoctggatga coccaagtct
gettcactgg gtactggtag
cgetgegaat cctgtatgag
ctectgeget agaagaaagg
atcccaagat tgccttgaaa
cgacceagga gaaggagcetg
tegccaggge cgggtggace
ceceageagtg getecagete
atgaggagca geggectagee
tgtacgagga ggtcaccaac
aatcagaggg agaggacgag
gccatttgta caaagtcacc
tragccecgg ggaagatgaa
gtgaatggga ggttttggeg
tggtgtactt ccagggcacc
atgaggcgge cggegagate
tgagccagaa cttcgacatg
tgcacgtcta caagctgage
gggctagcat gatggaggca
atttcecacac gegcteggat
agccagggaa gaagcaccec
tgaataactc cttcaaagge
acgeegtggt tgtgattgac
ccctgaaaaa ccaaatggge
tggcegagaa gtatggette
ggggetteet ctegetcatg
cgggtgccce ggtcaccgte
acgtccctga gaacaaccag
agctgecccaa tgagcccaac
actttttcca cacaaactte
tccagateta ccccaacgag
aagtcacgtt getgeacttt

60
120
180
240
300
360
420
480
540
€00
660
720
780
840
800
960

1020
1eso
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1280
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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ctacaggaat acctectgagc ctgcccaccg ggagorcgcea catcacagea caagtggetg 3000
cagccteege ggggaaccag gcgggaggga ctgagtggee cgegggecee agtgaggeac 3060
tttgteeccge ccagegetgg ccagcoccega ggageecgetg cotteaccge cecgacgecet 3120
tttatcettt tttaaacget cttgggtttt atgtccgetg cttettgott gecgagacag 3180
agagatggtg gtctegggec agcceetect ctoccegect totgggagga ggaggtcaca 3240
cgetgatggg cactggagag gocagaagag actcagagga gegggetgec tteegectgg 3300
ggctecctgt gacctctoag teccctggee cggecagceca ccgtccoccag cacccaagea 3360
tgcaattgee tgtcccceee ggocagecte cccaacttga tgtttgtgtt ttgtttgggg 3420
ggatattttt cataattatt taaaagacag gccgggcgeg gtggetcacg tckgtaatce 3480
cagcactttyg ggaggctgag gogggeggat cacctgaggt tgggagttca agaccagect 3540
ggccaacatg gggaaaccec gtctcotacta aaaatacaaa aaattagecg ggtgtggtgg 3600
cgegtgecta taateccage tactcgggag gotgaggeag gagaatcgct tgaacceggg 3660
aggtggaggt tgeggtgage caagatcgca ccattgoact ccagectggg caacaagage 3720
gaaactctgt ctcamaataa ataaaaaata aaagacagaa agcaaggggt gcctaaatct 3780
agacttgggg tecacacegg geageggggt tgcaacccag cacctggtag getcocattte 3840
ttcecaagee cgactttcag gecaggcactg asacgcaccg aacttccacg ctetgetggt 3500
cagtggegge tgtcecctce ccageccage cgcccageca catgtgtetg cetgaccegt 3960
acacaccagg ggttcogggg ttgggagetg aaccatcece acctcagggt tatatttceoe 4020
tcteccette coteccecgee aagagetetg ccaggggegg gcaaaaaaaa aagtaaaaag 4080

ca cetctacata ttatggaaag aaaatatttt 4140
tgtcgattet tattetttta taattatgcg tggaagaagt agacacatta aacgattcca 4200
gttggaaaca tgtcacctg 4219

<210= 29

<211> 832

<212> PRT

<213> Homo sapiens
<400> 29

Met Arg Lys Val Lys Lys Leu Arg Leu Asp Lys Glu Asn Thr Gly Ser
;rp Arg Ser Phe :er Leu Asn Ser Glu égy Ala Glu Arg Met ;ia Thr
Thr @ly Thr ;gc Thr Ala Asp Brg ;iy Asp Ala Ala Ala ;ﬁr Asp Asp
Pro Ala ;ia Arg Phe Gln Val égn Lys His Ser Trp gzp Gly Leu Arg

ser Ile Tle His Gly Ser Arg Lys Tyr Ser Gly Leu Ile Val Asn Lys
65 70 75 g0
ala Pro His Asp Phe Gln Phe Val Gln Lys Thr Asp @lu Ser Gly Pro
85 g0 95
His Ser His Arg Leu Tyr Tyr Leu Gly Met Pro Tyr Gly Ser Arg Glu
100 105 110
Aen Ser Leu Leu Tyr Ser Gilu Ile Pro Lys Lys Val Arg Lys Glu Ala
115 120 125
Leu Leu Leu Leu Ser Trp Lys GIln Met Leu Asp His Phe Gln Ala Thr
130 135 140
Pro His His Gly Val Tyr Ser Arg Glu Glu Glu Leu Leu Arg Glu Arg
145 150 155 160
Lys Arg Leu Gly Val Phe Gly Ile Thr Ser Tyr Asp Phe His Ser Glu
165 170 175
Ser Gly Leu Phe Leu Phe Gln Ala Ser Asn Ser Leu Phe His Cys Arg
180 185 130
nsp Gly Gly Lys Asn Gly Phe Met Val Ser Pro Met Lys Pro Leu Glu
195 200 205
Ile Lys Thr Gln Cys Ser Gly Pro Arg Met Asp Pro Lys Ile Cys Pro
210 215 220
Ala Asp Pro Ala Phe Phe Ser Phe Ile Asn Asn Ser Asp Leu Trp Val
225 230 235 240
ala Asn Ile Glu Thr Gly Glu Glu Arg Arg Leu Thr Phe Cys His Gln

37
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aly
Phe
Pro
Len
305
Ser
Thr
Thr
Gln
Gly

Pro

Trp

Glo
465

Met

Hig

Val
705
Ala

Leu Ser

val Ile
275

Thr Ala

290

Tyr Glu

Pro Ala
Gly Ser
Asp Ser
355
Pro Phe
370
Trp Thr
Gln Gln
Ser Thr
Arg Asn
435
Ile Asn
450
Asp @lu

His Leu

Glu Glu

518
Gly Ser
Gly Thr
Glu Ala
Ser Cys
Ser Val

595
Asp Asp
Glu Ala
phe His
His Ala
Gly ely

675

Tyr Len
6§90

Ile Asp

Leu Lys

Asn
260
Gln
Ser
Glu
Leu
Lys
340
@ln

Ser

Trp
Glu
420
val
val
Leu
Tyx
Pro

500
Ile

Lys
Ala
Ser
580
Ser
Asp
Ala
Thr
Leu
€60
Pro
Arg
aly

Asn

245
Val

Trp
Val
Glu
325
Asn
ely
Ser
Asp
Leu

405
Asn

Ile
Asp
Gly
565
Met
Thr
Pro
Sexr
BArg
645
Gln
Gln
Leu
Arg

Gln

Leu
Glu
Glu
Asp
310
Giu
Pro
Lys
Leu
Gly
390
Gln
Glu
Pro
Asp
Phe
470
Val
Ser
Leu
Trp
Thx
550
Glu
ser
Pro
Leu
Cys
630
8er
Pro
val
Asn
Gly

710
Met

Asp
Phe
Gly
295
Glu
Arg
Lys
Ile
Phe
375
Leu
Glu
Tyr

Ile
455
Leu
Thr

Pro

Val
535
Pro

Gln
Pro
His
615
Asp
Gly
Gln
Thr

695
sSer

Asp
Asp
280
ser
ser
Lys
Ile
val
360
Pro
Tyxr
Val
Gln
Val
440
Phe
Arg
Ala
Gly
Ser
520
Asn
Leu
val
Asn
Cys
€00
Lys
Pro
val
Lys
Leu
€80
Leu
Cys

Gln

Pro
265
Glu
Glu
Thr
zla
345
ser
Lys
ala
Leu
Arg
425
Vval
TYT
Ala
val
Glu
505
aly
Glu
Glu
Arg
Phe
585
val
Gln
Asp
Arg
Lys
665
val
Ala

Gln

Val

38

Asp
330
Leu
Thr
Val
Trp

Leu
410

Asn
Leu

490
Asp

Glu
His
Leu

570
Asp

Pro
Tyr
Leu
GLI’:D
His
Asn
Ser
Arg
Glu

Ser
Thxr
Leu
clu
315

Ser

Lys

Glu
Ala
398
Pro
Ala
Glu
Phe
Glu
475
Lys
Glu
Trp
Thr
His
555
Thr
Met
Val
Arg
Val
638
Tyr
Pro
Asn
Leu
aly

715
Ile

Ala
Gly
Lys
3¢0
val
Tyr
Len
Glu
TYL
380
Met
Pro
Ser
Glu
Pro
460
cys
Ser
Phe
Glu
Lys

540
Leu

Phe
Tyx
620
RPro
Gly
Thr
Ser
Gly
700

Leu

Glu

Gly
Tyr
285
Ile
Arg
Ala
Lys
365
Ile
Phe
Ala
Ala
Val
445
Gln
Lys
Gln
Lys
val
525
Leu
Tyr
Pro
val
Lys
605
Pro
Met
val
Fhe
685
Arg

Asp

val
270
Leu

His

Glu
350
Glu

Leu
Leu
Arg
430
Ser
Thr
Gly
Cys
510
Val
Val
Gly
Ser
590
Leu
Ala
Glu
Ile
Leu
670
Ala
Phe

Gln

(121)

PCT/US01/31874

255
2la

Txp
Arg
val
Pro
335
Phe
Leu
Arg
Asp
Phe
415
ala

Asn

Glu

TYr
485
Pro
Ala
TyT
Val
Phe
575
His
Ser
Ser
Ile
Tyr
655
Phe
Gly
val
Glu

Val

Thr
Cys
Ile
Pro

320
Arg

val
Ala
arg
400
Ile
val
val
cly
pPhe
480
Asp
Ile
Arg
Phe
Ser

560
Ser

a1y
Met
Phe
640
Lys
val
Ile
val
Gly

720
Glu

JP 2004-528812 A 2004.9.24
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Gly Leu Gln

Val Ala Ile
755
Leu Ile His
770
Pro Arg Leu
785
Arg Leu Pro

Pro Gln Arg

<210> 30
<211l> 4159
<212> DNA
<213> Homo
<400> 30

caggcogoeg
tggagcegeg
gaaggcacce

gagaggatgg
gacceggeceg

gtgcagaaga

getetgetge
gggagtctact
atcaccteet

gaaatcaaga
geettettet
gageggegge
gegggtgtgg
tgccccacag
gaagtcgatg
aagacggact
ctggetgagt
gtgcagcect
cgggatggca
gtoctectoco
tetgecagag
gkctggatca
ctetgetite
gcegttitaa
tttaagtgcc
aggcacggct
aaggacacge
gtacgcctea
ttegtcagee
ggecocgacyg
gecagetgeao
gtgeggetet
acecgtectot
atcaagtact

Phe
740
His
Lys
Pro

Thr

Glu
820

725
val

Gly
Pro
Gly
Asp

805
Thr

sapiens

730

Ala Glu Lys Tyr Gly Phe
745
Trp Ser Tyr Gly Gly Phe

760

Gin val Phe Lys Ala Glu

775

Arg Lys Arg Ala Leu Phe

790

795

Pro Ser Arg Glu Thr Leu

810

@ln Tyr Ser Leu Pro Arg
825

cetgggtege teaacttecg
tgtgtcegee geggetgteg tecccegete
accogtgagge geogetggac
cecacgtecece ggtetgtgte ccacgectge
ctgccctect gaggtoaget
cgcctggaca aggagaacac cggaagttgg
ccaccaccgg gaccccaacy
cecagettoca ggtgcagaag
cacggcagce geaagtacte gggecteatt
cggatgagte tgggececac
tatggcagece gagagaactc cctectctac
tectgtectg gaageagatg
ctegggagga ggagetgetg
acgacttceca cagcgagagt
ctettcocact geocecgegacgg cggcaagaac
cocagtgcte agggeccegyg
ccttcatcaa taacagcgac
tgaccttetg ccaccaaggt
ccaccttegt catacaggaa
cctectggga aggttcagag
agtccgaggt ggaggtcatt
cgtateggta ceccaggaca
tccagactga cagccagggce
tcagcteget gtteccgaag
aatacgecctg ggeceatgtte
ccceggecct gttcatceccg
ctgtcecccag gaatgtccag
atgttcatga catcttctat
tccgegecaa tgaatgcaag
aatcccaggg ctacgattgg
ccattaagga agagattget
ccaagatctg ggtcaatgag
cgetggagea ccacctctac
ccacgeecgg ctteteceat
actacagcag cgtgagoacy
acgaccccct goacaagcag
ccceggatta tgttectoca
acggcatgat ctacaagccc
ttgtatatgg aggccocccag
tgcggctcaa cacactggee

ggtcaaaggt
ccgecactte
ccgggacgac
agctggaatg
gageggttaa
agaagcttct
gecgaccgag
cactegtggg
gtcaacaagg
tceeacegee
tetgagatto
ctggatecatt
agggagegga
ggectetteoe
ggetteatgg
atggacccoca
ctgtgggtgg
ttatccaatg
gagttcgace
ggcetoaaga
cacgteooct
ggcagcaaga
aagatcgtct
gtggagtaca
ctggaccgge
agcacagaga
cegtatgtgg
ceccttocoee
accggettet
agtgagcect
ctgaccageg
gagaccaage
gtggtcaget
agetgcteea
ccgeectgeg
cecegetict
gagatcttee
cacgecttge
gtgcagetgg
tcectggget

39

(122)

PCT/US01/31874

735

Ile Asp Leu Ser Arg

750

Leu Ser Leu Met Gly

765

Pro Leu Ala Tyr Pro

780

Pro His Lys

Leu Pro
800

Pro Ala Pro Asp Leu

815

Val Gly Arg Ala Leu

830

gcctgageeg
cggggtcgaa
ctgeccagte
gaggctctet
tgeggaaggt
cgctgaatte
gcgacgeage
acgggcteeg
cgccccacga
tectactacct
ccaagaaggt
tccaggecac
aacgectggg
tetkecagge
tgtcecoctat
aaatctgcee
ccaacatcga
tectggatga
getteactgg
cgctgcgaat
ctectgeget
atcccaagat
cgacccagga
tegecaggge
cccageagtg
atgaggagca
tgtacgagga
aatcagaggg
geecatttgta
teageceegg
gtgaatggga
tggtgtactt
atgaggcgge
tgagccagaa
tgcacgtcta
gggetageat
atttccacac
agccagggaa
tgaataactc
acgcegtggt

gcgggteece
gtcocegggea
cggcegeege
ggacccttta
taagaaactg
cgagggggct
cgccacagat
gagcatcatc
ctteocagttt
gggaatgcca
ccggaaagag
gecccaceat
ggtettegge
cagcaacage
gaaaccgekg
tgccgaceet
gacaggcgag
ccceaagtot
gtactggtgg
cctgtatgayg
agaagaaagg
tgeecttgaaa
gaaggagetg
cgggtggacc
gctecagete
geggetagee
ggtcaccaac
agaggacgag
caaagtcacc
ggaagatgaa
ggttttggeg
ccagggeace
cggegagatc
cttcgacatg
caagctgage
gatggaggca
gegeteggat
gaagraccca
cttcaaaggce
tgtgattgac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020
lo80
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400

JP 2004-528812 A 2004.9.24
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ggcagggget cctgtcageg agggettegg ttegaagggg ccoctgaaaaa ccaaatggge 2460
caggtggaga tcgaggacca ggtggagggc ctgcagtteg tggecgagaa gtatggette 2520
atcgacctga gcegagttge catccatgge tggtcctacg ggggettcect ctegetecatg 2580
gggctaatce acaagceccca ggtgttcaag goccaaccge ttgettatee tocacggett 2640
cctggacgaa aacgtgeact ttttccacac aaacttcctce gtetccocaac tgatccgage 2700
agggaaacct taccagetcc agatctacce caacgagaga cacagtattc getgcceccga 2760
gtegggegag cactatgaag tcacgttget geactttcta caggaatacce tctgagectg 2820
cccaccggga gecgecacat cacagcacaa gtggctgcag cctccgeggg gaaccaggeg 2880
ggagggacty agtggeccge gggecccagt gaggcacttt gtoccgecca gegetggeca 2840
gcoccgagga gecgetgect tcaccgeccoe gacgectttt atectttttt aaacgetett 3000
gggttttatg tecgeotgett cttggttgec gagacagaga gatggtggte tegggecage 3060
coctoctote coegecttet gggaggagga ggtcacacge tgatgggeac tggagaggee 3120
agaagagact cagaggagcg ggctgecttc cgcotgggge tccctgtgac ctetcagtee 3180
cectggcocgg coagccaccyg tococageac coaagoatge aattgectgt cececccgge 3240
cagcctcoee aacttgatgt ttgtgttttg tttgggggga tatttttcat aattatttaa 3300
aagacaggcc gggegaeggty gotcacgtct gtaatcccag cactttggga ggctgaggeg 3360
ggeggatcac ctgaggttgg gagttcaaga ccagectgge caacatgggg aaacccegtce 3420
tctactazaa atacaaaaaa ttagecegggt gtggtggege gtgectataa tcccagctac 3480
tcgggagget gaggeaggag aategettga accegggagg tggaggttge ggtgagccaa 3540
gategcacca ttgcactcca goctgggeaa caagagcgaa actetgtctc aaaataaata 3600
aaaaataaaa gacagaaagc aaggggtgec taaatctaga cttggggtce acaccgggea 3660
geggoggttge aacccagcac ctggtagget ccatttettc ccaagecega geagagggte 3720
atgegggeee cacaggagaa geggecaggg cocgeggggg geaccacctg tggacagece 3780
tcctgtecce aagetttcag geoaggoactg aaacgcaccg aacttecacg ctotgotggt 3840
cagtggegge tgtcocetce ccagoccage cgeccageca catgtgtetg cctgaccegt 3900
acacaccagg ggttcegggg ttgggagetg aaccatccce acctcagggt tatatttecc 3960
tcteoccette cetecaegee aagagetetg ccaggggegg goaaaaaaaa aagtaaaaag 4020
aaaagaaaaa aaaaaaaaag aaacaaacca cctcotacata ttatggaaag aaaatatttt 4080
tgtegattet tattetttta taattatgeg tggaagaagt agacacatta aacgattcca 4140
gttggaaaca tgtcacctg 4159

<210> 31

<211> 832

<212> PRT

<213> Homo sapiens
<400> 31

Met Arg Lys Val Lys Lys Leu Arg Leu Asp Lys Glu Asn Thr Gly Ser

1 5 10 15

Trp Arg Ser Phe Ser Leu Asn Ser Glu Gly Ala Glu Arg Met Ala Thr
20 25 30

Thr Gly Thr Pro Thr Ala Asp Arg Gly Asp Ala ala Ala Thr Asp Asp

Pro Ala Ala Arg Phe Gln Val Gln Lys His Ser Trp Asp Gly Leu Arg

Ser Ile Ile His Gly Sexr Arg Lys Tyr Ser Gly Leu Ile Val Asn Lys

65 70 ' 75 80

Ala Pro His Asp Phe Gin Phe Val Gln Lys Thr Asp Glu Ser Gly Pro
85 20 95

His Ser His Arg Leu Tyr Tyr Leu Gly Met Pro Tyr Gly Ser Arg Glu

100 105 110
Asn Ser DLeu Leu Tyr Ser Glu Ile Pro Lys Lys Val Arg Lys Glu Ala
. 115 120 125
Leu Leu Leu Leu Ser Trp Lys Gln Met Leu Asp His Phe Gln Ala Thr
130 135 140

Pro His His Gly Val Tyr Ser Arg Glu Glu Glu Leu Leu Arg Glu Arg

145 150 155 160

Lys Arg Leu Gly Val Phe Gly Ile Thr Ser Tyr Asp Phe His Ser Glu
165 170 175

Sex Gly Leu Phe Leu Phe Gln Ala Ser Asn Ser Leu Phe His Cys Arg

40
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Asp
Ile
Ala
225
Ala
Gly
Phe
Pro
Leu
305

Ser

Thx

Gln
cly

385
Pro

Glu

cys

PTO
Met
625
His

Pro

Gly
Lys
210
Asp
Asn
Leu
val
Thr
290
Pro
Gly
Asp
Pro

370
TXp

sexr
Arg
Ile

450
Asp

ser
Glu
Gly

530
Gly

ser
ser
Asp
610
Glu
Phe

Bis

cly
185
Thx
Pro
Ile
Ser
Ile
275
ala
Glu
Ala
Ser
Ser
355
Phe
Thr
@ln
Thr
Asn
435
Asn
Glu
Leu
Glu
Glu
515
Ser
Thr
Ala
Cys
val
595
Asp
ala
His

Ala

180

Gln
Ala
Glu
Asn
260
Gln
Ser
Glu
Leu
Lys

340
Gln

Glu
420
Val
val
Leu
Tyr
Pro
500
Ile
Lys
Lys
Ala
Ser
580
ser
Asp
Ala
Thr

Leu

Asn
cys
Phe
Thr
245
Val
Glu
Trp
val
Glu
325
Asn
Gly
Ser
Asp
Leu
405
Asn
Gln
His
cys
Lys
485
Phe
Ala
Ile
Asp
Gly
565
Met
Thr
Pro
Ber
Arg

645
Gln

Glu
Asp

310
Glu

Lys
Leu
Gly
390
Gln
Glu
Pro
Asp
phe

470
val

550
Glu

ser
Pro
Leu
Cys

630

Pro

185
Phe Met val
200
Gly Pro Arg
215
Ser Phe Ile

Glu Glu Arg

Asp Asp Pro
265
Phe Asp Arg
280
Gly Ser &lu
295
Glu ser Glu

Arg Lys Thr

Lys Ile Ala
245
Ile Val Ser
360
Phe Pro Lys
375
Lys Tyr Ala

Leu val Leu

Glu Gln Axg
425
Tyr val val
440
Ile Phe Tyr
455
Leu Arg Ala

Thr Ala Val

Pro Gly Glu
505
Thr Ser Gly
520
Val Asn Glu
535
Pro Leu Glu

Ile Val Arg

Gln Aen Phe
585
Pro Cys Val
600
His Lys Gln
€15
Pro Pro Asp

Asp Val Arg

6ly Lys Lys

41

Ser
Met
Asn
Arg
250
Phe
Gly
val
AsSp

330
Leu

Leu
410
Leu
Tyr
Pro

Asn

Leu

Leu

Leu
650
His

Pro
asp
Asn
235
Leu
ser
Thr
Leu
Glu
315
Ser
Lys
Gln
Glu
Ala
395
Pro
Ala
Glu
Phe
Glu
475
Lys
Glu
TP
Thy
His
555
Thr
Met
Val
Arg
val

635
TYyr

Met
Pro
220
Ser
Thx
Bla
Gly
Lys
300
val
Tyr
Leu
Gln
Tyx
380
Met
Pro
Ser
Glu
Pro
460
Cys
Ser
Phe
Glu
Lys
540
Leu
Thr
Phe
TYyr
Phe
620
Gly

Thr

Lys
205
Lys
Asp
rhe
Gly
Tyr
285
Thr
Ile
Arg
Ala
Lys
365
Ile
phe
Ala
Ala
Val
445
Gln
Lys
Gln
Lys
val
525
Leu
Tyr
Pro
val
Lys
605
Trp
Pro

Met

Val

1s0
Pro

Ile
Leu
Cys
Val
270
Leu

His

Glu
350
Glu
Ala
Leu
Leu
Arg

430
Thr

Thr
Gly
Cys
510
Leu
val
Val
Gly
Sexr
520
Leu
aAla
Glu
Ile

Leu

(124)

PCT/US01/31874

Leu
Cys
Trp
His
255
ala
Trp
Arg
Val
Pro

335
Phe

Arg
Asp
Phe
415
ala
Asn
Glu
Gly
Tyr
495
Pro
Ala
Tyr
Val
Phe

575
His

Ser

Ile

Glu
Pro
val
240
GIn

Thr

Cys

Pro
320
Arg
Gln
Val
Ala
Arg
400
Ile
val
val
Gly
Phe

480
Asp

Arg
Phe
ger
560
Ser
Tyr
Gly
Met

Phe
640

Tyr Lys

655
Phe

val

JP 2004-528812 A 2004.9.24
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Tyr Gly Gly
675
Lys Tyr Leu
€90
Val Ile Asp
705
Ala Leu Lys

Gly Leu Gln

Vval ala Ile
785
Leu Ile His
770
Pro Arg Leu
785
Arg Leu Pro

Pro Glun Arg

<210> 32
«211> 4076
<212> DNA
<213» Homo
<400> 32

caggccgecg
tggageccgeg

gaaggcacce
cgectggaca
gagaggatgg
gaccoggeeg
cacggcagec
gtgcagaaga
tatggcagec
getetgetge
ggagtcract
atcacctect

gaaatcaaga
gectteottct
gageggegge
gegggtgtag
tgccccacag
gaagtcgatg
aagacggact
ctggetgagt
gtgeageect
cgggatggca
gteetectec
tctgecagag
gtctggatca
ctectgetite
gocgttttaa
tttaagtgea
aggcacggct

660
Pro

Arg
Gly
Asn
Phe
740
His
Lys
Pro

Thr

Glu
828

Glo

Arg
@ln
725
Val
Gly
Pro
Gly
Asp

805
Thr

sapiens

665

Val Gln Leu Val Asn Aen

680

Asn Thr Leu Ala Ser Leu

695

Gly ser Cys Gln Arg Gly

710

715

Met Gly Gln Val Glu Ile

730

Ala Glu Lys Tyr Gly Phe
745
Trp Ser Tyr Gly Gly Phe

7690

Gln val Phe Lys Ala Gln

775

Arg Lys Arg Ala Leu Fhe

790

795

Pro Ser Arg Glu Thr Leu

810

Gln Tyr Ser Leu Pro Arg
825

cctgggtege toaacttecy
tgtgtecgee geggetgteg tecccegete
accgtgagge geegetggac
cccacgtoee ggtetgtgte ccacgectge
ctgeectoct gaggtceaget
aggagaacac cggaagttgg
ccaccaccgg gaccecaacg
cecgetteca ggtgcagaag
gcaagtactc gggcecteatt
cggatgagtc tgggccccac
gagagaactc cctcctetac
tcctgtactg gaagcagatyg
ctegggagga ggagetgetyg
acgacttcca cagcgagagt
ctcttecact geocegegacgg cggcaagaac
cecagtgete agggcccegg
cectteatcaa taacagegac
tgaccttetg ccaccaaggt
ccaccttogt catacaggaa
cetectggga aggtteagag
agtccgaggt ggaggtoatt
cgtateggta ccccaggaca
tccagactga cagccaggge
tecagecteget gtteccgaag
aatacgcetg ggecatgtte
cceeggecct gtteatcceg
ctgteeccag gaatgtecag
atgttcatga catcttctat
tecegegecaa tgaatgcaag
aatcccaggg ctacgattgg
ccattaagga agagattgct
coaagatctg ggtcaatgag

ggtcaaaggt
cogacactte
cegggacgac
agcebggaatg
gagcggttaa
agaagcttet
gcocgaccgag
cactcgtggy
gtcaacaagg
teecaccgee
tetgagatte
ctggatcatt
agggagegga
ggectettee
ggettecatgg
atggacccca
ctgtgggtag
ttatccaatg
gagttcgacc
ggcctcaaga
cacgteccet
ggcagcaaga
aagatcgtct
gtggagtaca
ctggaccgge
agcacagaga
ccgtatgtgg
cectteccee
accggettet
agtgagcoct
ctgaccageg
gagaccaagce

42

(125)
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670

Ser phe Lys

685

Gly Tyr ala

700

Leu Arg Phe

@lu asp ¢ln

Gly Ile
Val val

clu Gly

720
val Glu
735

Ile Asp Leu Ser Arg

750

Leu Ser Leu Met Gly

765

Pro Leu Ala Tyr Pro

780

Pro His Lys

Pro Ala Pro

Leu Pro

800
Asp Leu
815

Val Gly Arg Ala Leu
830

gactgageeg
cggggtegea
ctgcecagte
gaggctetet
tgecggaaggt
cgetgaattc
gcgacgcage
acgggetecyg
cgeccoacga
totactacct
ccaagaaggt
tecaggecac
aacgectggg
teottocagge
tgtcecetat
aaatctgeea
ccaacatcga
tcetggatga
gctteactgg
cgctgcgaat
ctectgoget
atcccaagat
cgacccagga
tegccaggge
ceccagcagtyg
atgaggagca
tgtacgagga
aatcagaggg
geeoattigta
teageccegy
gtgaatggga
tggtgtactt

gcgggteoee
gtecegggca
cggecgeege
ggacccttta
taagaaactg
cgaggggget
cgccacagat
gagcatcate
cttocagttt
gggaatgeoa
ccggaaagag
gceccaceat
ggtcttegge
cagcaacage
gaaacegetyg
tgecgaccct
gacaggegag
ccecaagtot
gtactggtgg
cctgtatgag
agaagaaagg
tgccottgaaa
gaaggagctg
cgggtggacc
getecagete
geggctageo
ggtcaccaac
agaggacgag
caaagtcacc
ggaagatgaa
ggttttggeg
ccagggeacce

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
ic80
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
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aaggacacgc cgctggagea ccacctcetac gtggtcaget atgaggcgge cggcgagate 1980
gtacgectea ccacgecegg cthctoecat agctgeteca tgagccagaa cttcgacatg 2040
ttegtcagee actacagcag cgtgagcacg cegccctgeg tgecacgtcta caagctgage 2100
ggccecegacy acgacccect gcacaageag ceoccgottct gggetagcat gatggaggca 2160
gecagctgee cecocggatta tgttectcca gagatettcec atttecacac gegeteggat 2220
gtgeggetet acggecatgat ctacaagcec cacgecttge agoccagggaa gaagcaccece 2280
accgtoctct ttgtatatgg aggcccccag gtgcagetgg tgaataacte cttcaaagge 2340
atcaagtact tgeggetcaa cacactggec tecetggget acgecogtagt tgtgattgac 2400
ggeagggget cotgteageg agggcttegg ttogaagggg coctgaaaaa ccaaatggge 2460
caggtggaga tcgaggacca ggtggaggge ctgcagtteg tggecgagaa gtatggette 2520
atcgacctga gecgagttge catccatgge tggtectacg ggggettect ctegeteatg 2580
gggctaatce acaagcccca ggtgttcaag geceaaccge ttgettatco tccacggett 2640
cctggacgaa aacgtgcact ttttecacac amacttecte gtceteccaac tgatccgage 2700
agggaaacct taccagctcc agatctacec caacgagaga cacaghattc gctgeoccega 2760
gtegggegag cactatgaag tcacgttget geactttcta caggaatacc tetgagectg 2820
cccaccggga gocgecacat cacagecacaa gtggetgecag coctcecgeggg gaaccaggeg 2880
ggagggactg agtggcocege gggecocagt gaggcacttt ghcccgocca gegetggeca 2940
geccegagga gocgetgect teaccgccee gacgectttt atcctttttt aaacgctctt 3000
gggttttatg tcegetgett cttggttgee gagacagaga gatggtggtc tcgggecage 3060
ccetectete coegecttet gggaggagga ggtcacacge tgatgggoac tggagaggee 3120
agaagagact cagaggagceg ggetgecttce cgeotgggge tocctgtgac ctetcagtce 3180
cctggeecegg ccagecaccg tcoccagcac ccaagcatge aattgectgt ccecoccegge 3240
cagcctecce aacttgatgt ttgtgttttg tttgggggga tatttttoat aattatttaa 3300
aagacaggcc gggcgeggtg gctcacgtet gtaatcccag cactttggga ggetgaggeg 3360
ggcggatcac ctgaggttgg gagttcaaga ccagcctgge caacatgggg aaaccccgtc 3420
tctactaaaa atacaaaaaa ttageccgggt gtggtggege gtgectataa teccagetac 3480
tegggagget gaggcaggag aatcgettga acccegggagyg tggaggttge ggtgagocaa 3540
gatcgeacca ttgcactcecea gectgggeaa caagagcgaa actctgtcotc aaaatazata 3600
aaaaataaaa gacagaaagc aaggggtgoe taaatctaga cttggggtoc acaccgggea 3660
geggggttge aacccagcac ctggtagget ccatttcttc ccaagecega ctticaggea 3720
ggecactgaaa cgcaccgaac ttccacgete tgetggteag tggeggetgt ceectoccea 3780
geccecagecge ccagcecacat gtgtcetgeet gaccegtaca caccaggggt tecggggttg 3840
ggagctgaac catccccace teagggttat atttcectet ccccttecet cocegecaag 3900
agctctgoca ggggogggea aaaaaaaaag taaaaagaaa agaaaaasaa aaazaagaaa 3960
caaaccacct ctacatatta tggaaagaaa atatttttgt cgattcttat tcettttataa ' 4020
ttatgegtgg aagaagtaga cacattaaac gattccagtt ggaaacatgt cacctg 4076

<210> 33

<211> 873

<212> PRT

<213> Homo sapiens
<400> 33

Met Avg Lys Val Lys Lys Leu Arg Leu Asp Lys Glu Asn Thr Gly Sexr
;tp Arg Ser Phe ;er Leu Asn Ser Glu égy Ala Glu Arg Met ;;a Thr
Thr Gly Thr ggo Thr Ala Asp Arg éiy Asp Ala Ala Ala ;gr Asp Asp
Pro Ala iia Arg Phe Gln Val égn Lys His Ser Trp ézp Gly Leu Arg
ser ige Ile His Gly Sexr iig Lys Tyr Ser Gly ggu Ile Val Asn Lys

Ala Pro His Asp Phe Gln Phe Val Gln Lys Thr Asp Glu Ser Gly Pro

His Ser His Arg Leu Tyr Tyr Leu Gly Met Pro Tyr Gly Ser Arg Glu
100 105 110
Asn Ser Leu Leu Tyr Ser Glu Ile Pro Lys Lys Val Arg Lys Glu Ala
115 120 125
Leu Leu Leu Leu Ser Trp Lys Gln Met Leu Asp His Phe Gln Ala Thr

43



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

WO 02/31134

Pro
145
Lys

Asp
Ile
Ala
225
ala

Gly

Pro
Leu
305
Ser

Thr

Pro
TXp
Glu

465
Cys

120
His

Arg
ely
Gly
Lys
210
Asp
Asn
Leu
Val

Thr
250

370

Glu

Gly
530
val

His
Leu
Leu
aly
195
Thr
Pro
Ile
ser
Ile
275
ala
Glu
Ala
Ser
Ser
355
Phe
Thr
Gln
Thr
Asn
435
BAsn
Glu
Leu
Glu
Glu
515

Ser

Ser

Gly
Gly
Phe
180
Lys
Gln
Ala
Glu
Asn
260
Gin
Ser
Glu
Leu
Lys
340
Gln
Ser
Arg
Trp
Glu
420
Val
Val
Leu
Tyr
Pro
500
Tle
Lys

Tyr

Val
Val

165
Leu

Cys
Phe
Thr

245
Val

Trp
Val
Glu

325
Asn

Ser
Asp
Leu
405
Asn
Gln
His
cys
Lys
485
Phe
Ala
Gly

Glu

Tyr
150
Phe
Phe

Gly

Phe
230
Gly
Leu
Gluo
Glu
Asp
310
Glu
Pro
Lys
Leu
aly
390

Gln

Glu

Asp
Phe
470
val
sexr
Leu

Thx

Ala
550

138
Ser

aly

Gln

Gly
215
Sexr
Glu
Asp
Phe
Gly

295
Glu

Arg
Lys
Ile
Phe

375
Lys

Glu
TyT
Ile
455
Leu
Thr
Pro
Thr
Lys

535
ala

Arg
Ile
Ala
Met
200
Pro
Phe
Glu
Asp
Asp
280

Ser

Ser

Ile
Val
360
Pro
TYTY
Val
Gln
val
440
Phe
Arg
Ala
Gly
Ser

520
Asp

clu
Thx
ser
185
Val
Arg
Ile
Arg
Pro
265
Arg
Gl
Glu
Thr
Ala
245
ser
Lys
Ala
Leu
Arg
425
val
Tyx
Ala
val
Glu

505
Gly

Glu

44

Glu
Ser
17¢
Sexr
Met
Asn
Arg
250
Lys
Phe
Gly
Val
As;;

330
Leu

Glu
155
Tyr
sex
Pro
Bsp
BAsn

235
Leu

Thr
Leu
Glu
315
Ser
1ys
Gln
Glu
Ala
395
Pro
Ala
Glu
Phe
Glu
475
Lys
Glu
Trp
Leu

Val
555

140
Leu

Leu
Met
Pro
220
Ser
Thr
Ala
cly
Lys
300
Val
Tyr
Len
Glu
Tyr
380
et
Pro
Ser
Glu
Pro
460
Cys
ser

Phe

Glu
540
<

Len
Phe
Fhe
Lys
205
Lys
Asp
Phe
Gly
Tyr
285
Thr
Ile
Arg
Ala
Lys
365
Ile
Phe
Ala
Ala
Val
445
Gln
Lys
Gln
Lys
Val
525
His

Leu

Arg
His
His
150
Pro
Ile
Leu
Cys

val

Glu
350
Glu
RAla
Leu
Leu
Arg
430
Thr
Ser
Thr
Gly
cys
510
Leu
His

Thr

(127)
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Glu
Ser
175
Leu
cys
Trp
His
2558
Ala
Trp
Arg
val
Pro
335
Phe
Leu
Arg
Asp
Phe

415
ala

TYL
495
Pro
Ala

Leu

Thr

Arg

160

Glu
Arg
Glu
Pro
val

240
Gin

Pro
320
Gln

val

Arg
400
Ile

Phe
480
RAsp
Ile
Axg
Tyr

Pro
560
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Gly Phe Ser His

Ser His Tyr Ser

Leu Sexr Gly
595
Ala Ser Met
610
Glu Ile Phe
625
Ile Tyr Lys

Leu Phe Val

580
Pro

Met

Pro

Tyr
660

Lys Gly Ile Lys

675
Ala Val val
6390

val

Phe Glu Gly Ala

705
Gln Val Glu

Leu Ser Arg

ey

Val
740

Leu Met Gly Leu

755
Gly Ala Pro
770
Arg Tyr Met

785
Ser val Ala

Leu Ile Len

Asn Phe Leu

835

Gln Ile Tyr
850

val
Asp
Leu
His
820
val

Pro

Glu His Tyr Glu

865

<210> 34
<211l> 4263
<212> DNA

Ser
565
Ser

Asp

Phe
His
645
Gly

Ile
Leu
Leu

728
Ala

Thr
val
His
805
Gly
8er

Asn

Val

<213> Homo sapiens

<400> 3¢

caggecgecg
tgtgteegec
tggagecgeg
cceacgtece
gaaggcacce
cgcctggaca
gagaggatgg
gacccggecg
cacggcagce
gtgcagaaga
tatggeagee
gctetgetge
ggggtetact

Cys Sexr Met Ser Gln Asn

570

val 8er Thr Pro Pro Cys
585
Asp Asp Pro Leu His Lys

600

Ala Ala Ser Cys Pro Pro

615

His Thr Arg Ser RAsp Val

630

635

Ala Leu Gln Pro Gly Lys

650

Gly Pro Gln Val Gln Leu
665
Leu Arg Leu Asn Thr Leu

680

Asp Gly Arg Gly Ser Cys

695

Lys Asn Gln Met Gly Gln

710

715

Gln Phe Val Ala Glu Lys

730

Ile His Gly Trp Ser Tyr
745
His Lys Pro Gln Val Fhe

760

Val Trp Met Ala Tyr Asp

775

Pro Glu Asn Asn Glu His

790
val Glu Lys

795

Leu Pro Asn

810

Phe Leu Asp Glu Asn Val
825
Gln Leu Ile Arg Ala Gly

840

Glu Arg His Ser Ile Arg

855

Thzr Leu Leu His Phe Leu

870

cctgggtcge toaacttecg
geggetgteg teccoegete
accgtgagge gecgetggac
ggtotgtgte coacgectge
ctgoectect gaggtcaget
aggagaacac cggaagttgg
ccaccaccgyg gaccecaacg
cccgettoca ggtgeagaag
gcaagtacte gggecteatt
cggatgagte tgggecccac
gagagaactc cctectotac
tcctgtectg gaagecagatg
ctegggagga ggagetgety

875

gghtcaaaggt
cegecactte
cegggacgac
agctggaatyg
gagcggttaa
agaagcttet
geegaccgag
cactcgtggg
gtcaacaagg
tcccaccgec
tctgagatte
ctggatcatt
agggagegga

45

Phe Asp Met

Val His Val
590
Gln Pro Arg

605

Asp Tyr Val

620

Arg Leu Tyr

Lys His Pro

(128)
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Phe Val
575
Tyr Lys

Phe Txp
Pro Pro
Gly Met

640

Thr Val
€55

Val Asn Asn Ser Phe

670

ala Ser Leu Gly Tyr

685

Gln Arg Gly Leu Arg

700

val @lu Ile
Tyr Gly Fhe
@ly Gly Phe

750
Lys Val Ala

765

Glu Asp
720
Ile Asp

Leu Ser

Thr Gly Tyr Thr Glu

780

@ly Tyr Glu Ala Gly

800

Glu Pro Asn Arg Leu

His Phe Phe
830

815
His Thr

Lys Pro Tyr Gln Leu

B45

Cys Pro Glu Ser Gly

860

Gln Glu Tyr Leu

gectgagecg
cggggtegea
ctgcecagte
gaggctcket
tgcggaaggt
cgctgaattc
gcgacgcage
acgggcteeg
cgceccacga
tectactacct
ccaagaaggt
tcocaggeeac
aacgcetggy

gegggtccce
gtcecgggea
cggcegeogo
ggacccttta
taagaaactg
cgaggggget
cgccacagat
gagcatcatco
cttcecagtit
gggaatgcca
ccggaaagag
gecccaccat
ggtcttegge

60
120
180
240
300
360
420
480
540
600
660
720
780
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atecaccteet
ctettecact
gaaatcaaga
gecttettet
gageggegge
gcgagtgtag
tgccceacag
gaagtcgatg
aagacggact
ctggectgagt
gtgcagcect
cgggatggea
gtectectec
tetgecagag
gtctggatca
ctetgettte
geegttttaa
tttaagtgee
aggcacgget

acgactteca
gccgegacgg
cceagtgete
cctteatcaa
tgaccttctg
ccaccttegt
cctectggga
agtecgaggt
cgtateggta
tececagactga
tcagcteget
aatacgccty
caccggacct
ctgtccocag
atgttcatga
tccgegecaa
aatcccaggyg
ccattaagga
ccaagggcac

cagegagagt
cggcaagaac
agggcecegy
taacagcgac
ccaccaaggt
catacaggaa
aggttcagag
ggaggtcatt
ccccaggaca
cagocaggge

ggectetteoe
ggcttecatgg
atggacccca
ctgtgggtay
ttatccaatyg
gagttecgacc
ggcctcaaga
cacgtecceet
ggcageaaga
aagategtet

tettecagge
tgteccoctat
aaatctgeee
ccaacatcga
tectggatga
getteactag
cgetgcegaat
ctectgeget
atcccaagat

gtt

gtaca

cgacccagga
£ ge

ggccatgttco
gttcatccog
gaatgtccay
catcttctat
tgaatgcaag
ctacgattgg
agagattget
caaggacacg

tat 99
atgagccaga
gtgcacgtct
tgggctagea
catttcocaca
cagccaggga
gtgaataact
tacgecgtgy
gccctgaaaa
gtggecgaga
gggggcttee
gegggtgece
gacgteccctg
aagctgecca
cactttttee

gogagat
acttcgacat
acaagctgag
tgatggagge
cgegeotegga
agaagcaceo
ccttcaaagg
ttgtgattga
accaaatggg
agtatggett
tetegeteat
cggtcaccgt
agaacaacca
atgagcccaa
acacaaactt

cgtacg

gttegteage
eggcacegac
agccagetge
tgtgeggete
cacecgtecte
catcaagtac
cggeagggge
ccaggtggag
catcgacctg
ggggctaate
ctggatggee
gcacggetat
cegettgett
cetegteteo

ct

agt

gaagtcacgt
acatcacagc
ccgegggeee
gectteaceg
gcttcttggt
ttetgggagg
agegggetge
accgtececa
atgtttgtgt
ggtggeteac
ttgggagtte
aaaattagcc
ggagaatcge
tceagectgg
aagcaagggg
gcacctggta
agaagcggoc
tcaggeagge
ctceccagee
ggggttggga
cgocaagage
aaagaaacaa
tttataatta
ctg

tgctgeactt
acaagtggct
cagtgaggea
cccecgacgae
tgccgagaca
aggaggtcac
cttocegoetg
gcacccaage
tttgtttggy
gtetgtaatce
aagaccagec
gggtgtggty
ttgaacccgg
gcaacaagag
tgcctaaatc
ggctecattt
agggcccgeg
actgaaacgc
cageccgecea
gctgaaccat
tetgecaggg
accaccteota

tgcgtggaag

tetacaggaa

ctggaccggce
agcacagaga
ccgtatgtgg
ceatteccen
accggettct
agtgageccct
ctgaccagcg
ccgctggage
accacgcecyg
cactacagca
gacgacceac
cceecggatt
tacggcatga
tttgtatatg
ttgecggetca
tcctgteage
ategaggacc
agccgagttg
cacaageccce
tacgacacag
gaggegggtt
atcctecacg
caactgatcc
attegctgec
tacctctgag

cca

cccageagty
atgaggagca
tgtacgagga
aatcagaggg
gccatttgta
tecagcecegg
gtgaatggga
accacctcta
gcttectecca
gegtgageac
tgcacaagca
atgtteoctee
tctacaagee
gaggeccceca
acacactggce
gagggetteg
aggtggagag
ccatccatgg
aggtgttcaa
ggtacactga
cegtggeeck
gcttoctgga
gagcagggaa
ccgagtoggg
cetgoacace

agce g

go ceg
ctttgteeceg
ttttatcekt
gagagatggt
acgctgatgg
gggctecetg
atgcaattge
gggatatttt
ccageacttt
tggccaacat
gegegtgeot
gaggtggagy
cgaaactctyg
tagacttggg
ctteceaage
gggggeacca
accgaacttc
gccacatgtg
ccoccacetea
gegggcaaaa
catattatgg
aagtagacac

cccagegotyg
ttttaaacge
ggtcteggge
gcactggaga
tgacctctea
ctgteceeee
tcataattat
gggaggctga
ggggaaacce
ataatcecag
ttgecgatgag
tectcaaaata
gtocacaccyg
ccgageagag
cckgtggaca
cacgetectge
tetgectgac
gggttatatt
aaaaaagtaa
aaagaaaata
attaaacgat

46

gccagecceg
tottgggttt
cagcceotee
ggccagaaga
gteccetgge
cggccagect
ttaaaagaca
ggcgggcgga
cgtetetact
ctactcggga
ccaagatcge
aataaaaaat
ggcagegagg
ggtcatgegg
gecotoctgt
tggtcagtgg
cagtacacac
tecctetcee
aaagaaaaga
tttttgtega
tccagttgga

(129)

PCT/USO01/31874
cagcaacage 840 "
gaaaccegetyg 200
tgccgaccet 960
gacaggcgag 1020
ccecaagtet 1080
gtactggtgg 1140
cctgtatgag 1200
agaagaaagg 12690
tgecttgaaa 1320
gaaggagctg 1380
cgggtggacc 1440
gctecagete 1500
gcggetagee 1560
ggtcaccaac 1620
agaggacgag 1680
caaagtcacc 1740
ggaagatgaa 1800
ggttttggcg 1860
cgtggtcage 1920
tagctgetec 1380
gecgecctge 2040
geccegetbo 2100
agagatottc 2160
ccacgecttg 2220
ggtgcagetg 2280
ctcectggge 2340
gttcgaaggg 2400
cctgeagtta 2460
ctggtectac 2520
ggtggccate 2580
gcgctacatg 2640
gcacgtggag 2700
cgaaaacgtg 2760
accttaccag 2820
cgageactat 2880
gggagccgec 2940
actgagtgge 2000
aggagceget 3060
tatgtceget 2120
tetecoegee 2180
gactcagagg 3240
ccggecagee 3300
cececeaacttg 3360
ggecgggcege 3420
tecacctgagg 3480
aaaaatacaa 3540
ggctgaggea 3600
accattgcac 3660
aamsagacaga 3720
ttgcaaccca 3780
goccoacagg 3840
coccaagett 3900
cggetgtece 3960
caggggttce 4020
cttocctece 4080
aaaaaaaaaa 4140
ttcttattet 4200
aacatgtcac 4260

4263
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<210>
<211>
<212>

<213>

<400>

Met
1

Trp
Thr
Pro
Ser

Ala

His

Pro
145
Lys

Asp
Ile
aAla
225
Ala
Gly

Phe

Leu
305
Ser

Thr

Thr

aly
385
Pro

Arg
arg
Gly
Ala
50

Ile
Pro
Sex
Ser
Leu
130
His
Arg
Gly
Gly
Lys
210
Asn

Leu

Thr
290

Tyr

Pro

Asp

PO
370
Trp

Gln

35
879
PRT

Homo

35
Lys
Ser
Thr
35
ala
Ile
His
His
Leu
115
Leu
His
Leu
Leu
Gly
195
Thr
Pro
Ile
Ser
Ile
275
Ala
Glu
Ala
Ser
Ser
358
Fhe
Thr

Gln

sapiens

Val
FPhe

Pro

Arg
100
Leu
Gly
Gly
Phe
180
Lys
Gln
aAla
Glu
aAsn
260
Gln
ser
Glu
Leu
Lys
340
Gin
ser
Arg

Trp

Lys
5
Ser
Thr
Phe
Gly
Phe
85
Leu
Tyx
Ser
Val
val
165
Leu
Asn
Cys
Phe
Thr
245
Val
Glu
Trp
val
Glu
325
Asn

aly

sexr

Leu
405

Lys
Leu
Ala
Gln
Sex
Gln
Tyx
Ser
Trp
Tyx
is0
Phe
Phe

Gly

Phe
230
Gly
Leu
Glu
Glu
Asp
310
Glu
Pro
Lys
Leu
Gly

390
Gin

Lys
135
Ser

Gln
Phe
Gly
215
Ser
Glu
Asp
Phe
Qly

295
Glu

Arg Leu

Ser Glu

Lys Tyr
vVal Gln

Leu Gly
105

Ile Pro

120

Gln Met

Arg Glu
Ile Thr
Ala Ser
185
Met val
200
Pro Arg
Phe Ile
Glu Arg
Asp Pro
265
Asp Arg
280
Ser @lun
ser Glu
Lys Thr
Ile 2la
345
Val Ser
360
Pro Lys
Tyr Ala

val Leu

47

Asp
10

Gly
Asp

His

Lys

Leu
410

Lys

Ala
Ser
Gly
Thr
Pro
Lys
Bsp
Glu
155
Tyr
Ser
Pro
Asp
BAsn
235
Leu
Ser
Thr
Leu
Glu
315
Ser
Lys
Gln
Glu

Ala
395

Glu
Glu
Ala
Trp
60

Leu

Asp

val
His
140
Leu
Asp
Leu
Met
Pro
220
Ser

Thr

Ala

Lys
300
val
TyT
Leu
Glu
Tyr
380
Met

Pro

Asn
Arg
Ala
Asp
Ile
Glu
aly
Arg
125
Phe
Leu
Phe
Phe
Lys
205
Lys
Asp

Phe

YT
285
Thr
Ile
Arg
Ala
Lys
365
Ile
Phe

Ala

(130)

Thr
Met

3a
Thr

val
ser
ser
110
Gln
Arg
His
His
180
Pro
Ile
Leu
Cys
Vval
270
TR
Leu

His

Glu
350
Glu
Ala
Leu

Leu
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Gly
15

Ala
Asp
Leu
Asn
Gly
95

Glu
Ala
Glu
Ser
175
Cys
Leu
Cys
Trp
His
285
Ala
Trp
Arg
val
Pro
335
Phe
Leu
Arg
Bsp

phe
415

Thr
Asp
Arg
Lys
Pro
Glu
Ala
Thr
Arg
160
Glu
Arg
Glu
Pro
val

240
Gln

Cys
Ile
ProO
320
Gln
val
ala
Arg

400
Ile
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Glu
465
Cys
Trp

Lys

Val
545

Ala
Glu

625
Ile

Phe

Gln

785
Ser

Leu
asn
Gla

Glu
865

Ser Thr Glu

Arg
Ile
450
Asp
His
Sexr
Glu
Gly
530
val
Phe
His
8er
Ser
610
Ile
Tyr

Phe

Val
690
Glu

Ser
Met
ala
770
TyY
val
Ile
Phe
Ile

850
His

Asn
435
Asn
Gla
Leu
Glu
Glu
515
Ser
Sexr
Sex
Tyxr
Gly
595
Met
Phe
Lys
val
Ile
675
Val
Gly
Glu
Arg
aly
755
Met
Ala
Leu
Leu
835
Tyr

Tyr

420
Val

Val
Leu
Tyr
Pro
500
Ile
Lys
TYyr
His
Ser
£8o
Pro
Met
His
Pro
TYY
660
val
Ala
Gly
val
740
Leu
Val
Asp
Leu
His
820
val
Pro

Glu

Asn
Gln
His
Cys
Lys
485
Phe
Ala
Gly
GIlu
Ser
565
Ser
Asp
Glu
Phe
His
645
Gly
Tyr
Ile
Leu
Leu
725
Ala
Ile
Thr
val
His
805
Gly
Ser

Asn

Val

@lu

Asp
Phe
470
val
Ser
Leu
Thr
Ala

550
cys

Asp
Ala
His
&30
ala
Gly
Leu
Asp
Lys
710
Gin
Ile
His
Val
Pra

790
val

Gln
Glu

Thxr
870

Glu
Tyr
Ile
455
Thr

Pro

Lys
535
ala

Ser
Asp
Rla
615
Thr
Leu
Pro
Arg
Gly
6395
Asn
Phe
His
Lys
Trp

775
Glu

Leu

Arg
855
Leu

Gln
Val
440
Phe
Arg

Ala

Met
Thr
Pro
600
Ser
Arg
@ln
Gln
680
Arg
Gln
Val
Gly
Pro
760
Met
Asn
Lys
Asp
Ile
840
His

Leu

Arg
425
val
Tyr
Ala
Val
Glu
505
Gly
Thr
Glu
Ser
Pro
585
Leu
cys
ser
Pro
Val
665
Asn
Gly
Met
Ala
Tp

745
Gln

Asn
Leu
Glu
825
Arg
Ser

His

48

Asn
Leu
430
Glu
Pro
Ile
Gln
570
His
Pro
Asp
Gly
650
Gln
Thx
Ser
Gly
Glu
730
Ser
Val
Tyx
Gln
Pro
810
BAsn
ala
Ile

Phe

Ala
Glu
Phe
Glu
475
Glu
Trp
Leu
val
555
Asn
Qys
Lys
Pro
val
635
Lys
Leu
Leu
Cys
Gln
715
Lys
Tyr
Phe
Asp
His
795
Asn
Val
Gly

Arg

875

Ser
Glu
Pro
460
cys
Ser
Phe
Glu
aGlu
540
Phe
Val
Gln
Asp
620
Arg
Lys
val
Ala
Gln
700
val
Tyr
Gly
Lys
Thr
780
Gly
Glu
His
Lys
Cys.

860
Gln

Ala
val
445
Gln
Lys
Gln
Lys
Val
525
His
Leu
Asp
His
Pro
605
Tyx
Leu
His
Asn
Ser
685
Arg
Glu
Gly
Gly
val
765
Gly
Tyr
Pro
Phe
Pro
845

Pro

Giu

(131)

Thr
Gly
Cys
510
Leun
His
Thr
Met
val
550
Arg
val
TyE
Pro
Asn
670
ely
Ile
Phe
Phe
750
Ala
Tyr
Glu
Asn
Phe
830
YL

Glu

PCT/US01/31874

Ala
Asnt
Glu
ely
Tyxr
495
Pro
Ala
Leu
Thr
Phe
575
Tyz
Phe
Pro
Gly
Thr
655
ser
Gly
Leu
Glu
Ile
735
Leu
Ile
Thr
Ala
Arg
815
His

Gln

Leu

val
val
ely
Phe
480
Asp
Ile

Arg

Pro
560
val
Lys
Trp
Pro
Met
640
val
Phe
TYL
Arg
Asp
720
BAsp
ser
ala
Glu
aly
800
Thr

Leu

Gly
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<210> 36

<211> 4180

<212> DNA

<213> Homo sapiens

<400> 36

caggccgecg
tgtgtcegee
tggagcegeg
cccacgtoce
gaaggcaccc
cgcctggaca
gagaggatgg
gacceggecg
cacggeagee
gtgcagaaga
tatggcagee
gctetgetge
ggggtctact
atcacectect
ctettecact
gaaatcaaga
gecttettot
gageggegge
gegagtgtgg
tgccecacag
gaagtcgatg
aagacggact
ctggetgagt
gtgeageect
cgggatggea
gtecteckee
tctgecagag
gtctggatea
ctetgetkte
geogttttaa
tttaagtgee
aggcacggcet
tatgaggcag
atgageccaga
gtgcacgtet
tgggcetagea
catttccaca
cagccaggga
gtgaataact
tacgcegtgg
gooctgaaaa
gtggocgaga
gggggcttec
gegggtgeec
gacgtccctg
aagetgecca
cactttttee
ctecagatet
gaagtcacgt
acatcacage
cocgegggoee
gectteaceg
gettettggt

cctgggtege
gcggetgteg
accgtgagge
ggtetgtgte
ctgeectect
aggagaacac
ccaccacegg
ccogettoca
gcaagtactc
cggatgagtc
gagagaactc
tectgtectg
ctegggagga
acgacttcea
gecgegacgg
cccagtgete
cetteatcaa
tgaccttetg
ceaccttegt
cctectggga
agtccgaggt
cgtatceggta
tccagactga
tcagcteget
aatacgectg
ceceggecct
ctgteccoag
atgttcatga
tcegegecaa
aatcccaggg
ccattaagga
ceaagggceac
ccggegagat
acttcgacat
acaagctgag
tgatggagge
cgegetegga
agaagcacce
ccttcaaagg
ttgtgattga
accaaatggg
agtatggett
totegeteat
cggtcacegt
agaacaacca
atgagcccaa
acacaaactt
accccaacga
tgctgcactt
acaagtgget
cagtgaggca
ccecgacgee
tgccgagaca

tcaactteeg
tecceegete
geegetggac
ccacgectge
gaggtcagct
cggaagttgy
gaccceaacy
ggtgcagaag
gggccetcatt
tgggccccac
cetcetctac
gaagcagatg
ggagctgetg
cagcgagagt
cggcaagaac
agggccccgg
taacagcgac
ccaccaaggt
catacaggaa
aggttcagay
ggaggtcatt
ccecaggaca
cagacaggge
gttcecgaag
ggccatgtte
gttcatcceg
gaatgtccag
catcttctat
tgaatgcaag
ctacgattgg
agagattgct
caaggacacg
cgtacgecte
gttcgtcage
cggececgac
agccagectge
tgtgeggete
caccgtecte
catcaagtac
cggeagggge
ccaggtggag
catcgacctg
ggggctaate
ctggatggee
gcacggetat
ccgettgett
cctegtetec
gagacacagt
tctacaggaa
gcagcetoog
ctttgteceg
ttttatcctt
gagagatggt

ggtcaaaggt
ccgecactte
cegggacgac
agctggaatg
gagcggttaa
agaagcttct
gecgaccgag
cactegtggg
gtcaacaagy
teccaccgee
tctgagatte
ctggatcatt
agggagegga
ggeectettee
ggctteatgg
atggacccca
ctgtgggtyg
ttatccaatg
gagttecgacc
ggcctcaaga
cacgtcococt
ggcagcaaga
aagategtet
gtggagtaca
ctggaccgge
agcacagaga
cegtatgtgg
cectteccee
accggettet
agtgagcect
ctgaccageg
ccgotggage
accacgeccy
cactacagca
gacgaceccce
ceccccggatt
tacggcatga
tttgtatatg
ttgeggetcea
tcetgteage
atcgaggace
agccgagttg
cacaagccoe
tacgacacag
gaggegggtt
atcctcocacg
caactgatee
attegetgee
tacctetgag
cggggaacca
cccagegetg
ttttaaacge
ggtcteggge

49

gcetgageeg
cggggtegea
ctgcacagta
gaggctetet
tgcggaaggt
cgctgaattc
gegacgcage
acgggctccg
cgcccoacga
tctactacct
ccaagaaggt
tceaggecac
aacgcctggg
tecttecagge
tgteccctat
aaatctgeco
ccaacatega
tcctggatga
gcttcactgg
cgctgcgaat
cteectgeget
atcccaagat
cgacccagga
tcgecaggge
cccagcagtg
atgaggagea
tgtacgagga
aatcagaggg
gecatkbbgta
tcagccecegg
gtgaatggga
accaccteta
gettetecca
gegtgageac
tgcacaagca
atgttectee
tctacaagec
gaggccceca
acacactgge
gagggctteg
aggtggaggy
ccatccatgg
aggtgttcaa
ggtacactga
cecgtggeect
gcottectgga
gagcagggaa
ccgagteggg
cotgeccace
ggcgggaggy
gocageceey
tettgggttt
cagcececteoe

(132)

PCT/USO01/31874
gegggtecce &0
gtcecgggea 120
cggeegecge 180
ggacccttta 240
taagaaactg 300
cgaggggyct 360
cgcocacagat 420
gagcatcatc 480
cttccagttt 540
gggaatgceca 600
ccggaaagag 660
gccecaccat 720
ggtcttegge 780
cagcaacagc 840
gaaaccgetg 900
tgeegaceet S60
gacaggcgag 1020
ccccaagtet 1080
gtactggtgg 1140
cctgtatgag 1200
agaagaaagg 1260
tgecttgaaa 1320
gaaggagcty 1380
cgggtggace 1440
gctecagete 1500
geggetagee 1560
ggtcaccaads 1620
agaggacgag 1680
caaagtcacc 1740
ggaagatgaa 1800
ggttttggeg 1860
cgtggtcage 1920
tagctgcteo 1980
geegeectge 2040
gececgette 2100
agagatcttc 2160
ccacgecttg 2220
ggtgcagetg 2280
ctcectggge 2340
gttcegaaggg 2400
cctgcagtte 2460
ctggtectac 2520
ggtggecate 2580
gcgetacatyg 2640
gcacgtggag 2700
cgaaaacgtkg 2760
accttaccag 2820
cgagcactat 2880
gggagccgee 2940
actgagtgge 3000
aggagccget 3060
tatgtceget | 3120
tecteccegeo 3180
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ttectgggagg aggaggtcac acgctgatgg goactggaga ggccagaaga gactcagagg 3240
agegggetge cttcegoctg gggetcectg tgacctetea gtocectgge ccggecagee 33200
accgteccea goacccaage atgcaattge ctgbcoccee cggecagect ceccaactty 3360
atgtttgtgt tttgtttgog gggatatttt tcataattat ttaaaagaca ggcoocgggcege 3420
ggtggeteac gtctgtaate ccagcacttt gggaggctga ggegggegga tcacctgagg 3480
ttgggagttc aagaccagcc tggccaacat ggggaaacce cgtetctact aaaaatacaa 3540
asaattagcc gggtgtggtg gegegtgoct ataatcccag ctactcggga ggetgaggea 3600
ggagaatcge ttgaaccegg gaggtggagg ttgeggtgag ccaagatege acceattgeac 3660
tecagectgg gcaacaagag cgaaactctg tetcaaaata aataaaaaat aaaagacaga 3720
aagcaagggg tgcctaaatc tagacttggg gtccacaccg ggcagegggg ttgcaaccca 3780
geacctggta ggctecattt cttcccaage ccgactttca ggcaggeact gaaacgcace 3840
gaacttccac gctctgetgg tcaghbggegg ctgtecccte cecoageccag cogeccagec 3900
acatgtgtct gootgacceg tacacaccag gggttcecggg gttgggaget gaaccatecc ‘3960
caccteaggg ttatatttce ctcteoecctt cecteeccge caagagetet gecaggggeg 4020
ggcaaaaaaa aaagtaaaaa gaaaagasaa aaaaasazaa gaaacaaacc acctctacat 4080
attatggaaa gaaaatattt ttgtcgattc ttattctttt ataattatge gtggaagaag 4140
tagacacatt aaacgattcc agttggaaac atgtcacctg 4180

<210> 37

<21l> 819

<212> PBRT

<213> Home sapiens
<400> 37

Met. Arg Lys Val Lys Lys Deu Arg Leu Asp Lys Glu Asn Thr Gly Ser
1 3 10 15
Trp Arg Ser Phe Ser Leu Asn Ser Glu Gly Ala Glu Arg Met Ala Thr
20 25 30
Thr Gly Thr Pro Thr Ala Asp Arg Gly Asp Ala Ala Ala Thr Asp Asp
35 40 45
Pro Ala Ala Arg Phe Gln Val @ln Lys His Ser Trp Asp Gly Leu Axg
50 55 60
Ser Ile Ile His Gly Ser Arg Lys Tyr Ser Gly Leu Ile Val Asn Lys
65 70 75
Ala Pro His Asp Phe Gln Phe Val Gln Lys Thr Asp Glu Sex Gly Pro
85 20 95
His Ser His Arg Leu Tyr Tyr Leu Gly Met Pro Tyx Gly Ser Arg Glu
iao 105 110
Asn Ser Leu Leu Tyr Ser Glu Ile Pro Lys Lys Val Arg Lys Glu Ala
115 120 125
Leu Leu Leu Leu Ser Trp Lys Gln Met Leu Asp His Phe Gln Ala Thr
130 135 140
Pro His His Gly Val Tyr Ser Arg Glu Glu Glu Leu Leu Arg Glu Arg
145 150 155 160
Lys Arg Leu @ly Val Phe Gly Ile Thr Ser Tyr Asp Phe His Ser Glu
165 170 175
Ser Gly Leu Phe Leu Phe Gln Ala Ser Asn Ser Leu Phe His Cys Axg
180 185 190
Asp Gly Gly Lys Asn Gly Phe Met Val Ser Pro Met Lys Pro Leu Glu
195 200 205
Tle Lys Thr Gln Cys Ser Gly Pro Arg Met Asp Pro Lys Ile Cys Pro
210 215 220
Ala Asp Pro Ala Phe Phe Ser Phe Ile Asn Asn Sex Asp Leu Trp Val
225 230 235 240
aAla Asn Ile Glu Thr Gly Glu Glu Arg Arg Leu Thr Phe Cys His Gln
245 250 255
Gly Leu Ser Asn Val Leu Asp Asp Pro Lys Ser Ala Gly Val Ala Thr
260 265 270

50
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Phe val Ile Gln Glu Glu Phe Asp Arg Phe Thr Gly Tyr Trp Trp Cys
275 280 285
Pro Thr Ala Ser Trp Glu Gly Ser Glu Gly Leu Lys Thr Leu Arg Ile
230 285 300
Leu Tyr Glu Glu Val Asp Glu Ser Glu Val Glu Val Ile His val Pro
305 310 315 320
Ser Pro Ala Leu Glu Glu Arg Lys Thr Asp Ser Tyr Arg Tyr Pro Arg
325 330 335
Thr Gly Ser Lys Asn Pro Lys Ile Ala Leu Lys Len Ala Glu Phe Gln
340 345 350
Thr Asp Ser Gln Gly Lys Ile Val Ser Thr Gln Glu Lys Glu Leu Val
355 360 365
@Gln Pro Phe Ser Ser Leu Phe Pro Lys Val Glu Tyr Tle Ala Arg Ala
370 375 380
Gly Trp Thr Arg Asp Gly Lys Tyr Ala Trp Ala Met Phe Leu Asp Arg
385 390 395 400
Pro Giln Gln Trp Leu Gln Leu Val Leu Leu Pro Pro Ala Leu Phe Ile
405 410 415
Pro Ser Thr Glu Asn Glu Glu Gln Axg Leu Ala Ser Ala Arg Ala Val
420 425 430
Pro Arg Asn Val Glm Pro Tyr Val Val Tyr Glu Glu Val Thr Asn Val
435 440 445
Trp Ile Asn Val His Asp Ile Phe Tyr Pro Phe Pro Gln Ser Glu Gly
450 455 460
Glu Asp Glu Leu Cys Phe Leu Arg Ala Asn Glu Cys Lys Thr Gly Phe
465 470 475 480
Cys His Leu Tyr Lys Val Thr Ala Val Leu Lys Ser Gln Gly Tyr Asp
485 4390 495
Trp Ser Glu Pro Phe Ser Pro Gly Glu Asp Glu Phe Lys Cys Pro Ile
500 505 510
Lys Glu Glu Ile Ala Leu Thr Ser Gly Glu Trp Glu Val Leu Ala Arg
515 520 525
His Gly Ser Lys Gly Thr Lys Asp Thr Pro Leu Glu His His Leu Tyr
530 535 540
Val Val Ser Tyr Glu Ala Ala Gly Glu Ile Val Arg Leu Thr Thr Pro
545 550 555 560¢
Gly Phe Ser His Ser Cys Ser Met Ser Gln Asn Phe Asp Met Phe Val
565 570 575
Ser His Tyr Ser Ser Val Ser Thr Pro Pro Cys Val His Val Tyr Lys
580 585 5%0
Leu Ser Gly Pro Asp Asp Asp Pro Leu His Lys Gln Pro Arg Phe Trp
595 600 605
ala Ser Met Met Glu Ala Ala Ser Cys Pro Pro Asp Tyr Val Pro Pro
61a 615 620
Glu Ile Phe His Phe His Thr Axrg Sexr Asp Val Arg Leu Tyr Gly Met
625 630 635 640
Ile Tyr Lys Pro His Ala Leu Gln Pro Gly Lys Lys His Pro Thr Val
645 650 655
Leu Phe Val Tyr Gly Gly Pro Gln Val Gln Leu Val Asn Aen Ser Phe
660 665 670
Lys Gly Ile Lys Tyr Leu Arg Leu Asn Thr Leu Ala Ser Leu Gly Tyr
675 680 685
Ala Val Val Val Ile Asp Gly Arg Gly Ser Cys Gln Arg Gly Leu Arg
690 €95 700
phe Glu Gly Ala Leu Lys Asn Gln Met Gly ¢ln Vval Glu Ile Glu Asp
705 710 715 720
Gln Val Glu Gly Leu Gln Phe Val Ala Glu Lys Tyr Gly Phe Ile Asp
725 730 735
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Leu Ser Arg Val

740

Leu Met Gly Leu

755

Ala Tyr Pro
770

Lys Leu Fro

Pro Asp Leu
Arg Ala Leu
<210> 38

<211> 4120
<212> DNA

Pro
Arg

Pro

Ile
arg
Leu

Gln
808

<213> Homo sapiens

<400> 38

caggccgeeg
tgtgtecgea
tggagceegeg
cecacgtoce
gaaggcacce
cgeectggaca
gagaggatgg
gacceggeeg
cacggecagec
gtgcagaaga
tatggcagocc
getetgetge
ggggtcotact
atcaccteet
ctecttecact
gaaatcaaga
gecttcettet
gagcggcggc
gegggtgtgg
tgccccacag
gaagtcgatg
aagacggact
ctggetgagt
gtgcageect
cgggatggea
gtectectec
tetgecagag
gtctggatca
ctctgettte
gccgttttaa
tttaagtgec
aggcacgget
tatgaggcgg
atgagccaga
gtgcacgtet
tgggctagea
catttccaca
cagccaggga
gtgaataact
tacgoegtag
gcectgaaaa

cetgggtege
gcggetgteg
accgtgagge
ggtetgtgte
ctgeectect
aggagaacac
ccaccaccgg
cccgetteca
gcaagtacte
cggatgagte
gagagaacte
tectgtectg
ctegggagga
acgacttcea
gocgegacgg
ccecagtgete
ccttecatcaa
tgaccttctg
ccaccttegt
cctectggga
agteccgaggt
cgtatcggta
tccagactga
tcagctcoget
aatacgectg
ceccggeect
ctgtececeag
atgttcatga
tccgegeocaa
aatoccaggg
ccattaagga
ccaagggeac
ccggegagat
acttecgacat
acaagctgag
tgatggagge
cgegetegga
agaagcaccce
ccttcaaagg
ttgtgattga
tggg

acca

Ile
His
Leu
Pro

720
Arg

Lys

Pxo
775

Glu

tecaacttecg
tececcegete
gecgetggac
ccacgectge
gaggtcaget
cggaagttgg
gaccccaacyg
ggtgeagaag
gggecteatt
tgggeeccac
cctectotac
gaagcagatg
ggagctgetg
cagegagagt
cggcaagaac
agggeccegy
taacagcgac
ccaccaaggt
catacaggaa
aggttcagag
ggaggtcatt
ceccaggaca
cagccaggge
gttccogaag
ggecatgtte
gttcatceey
gaatgtccag
catcttetat
tgaatgcaag
ctacgattgg
agagattgct
caaggacacg
cgtacgecte
gttegteage
cggcocegaa
agccagetge
tgtgeggete
caccgtecte
catcaagtac

Gly Trp
745

Pro Gln

760

Gly Arg

Asp Pro

Thr Gin

Tyr
Phe
Arg
Arg

795
Ser

ggtcaaaggt
ccgecactte
ccgggacgac
agctggaatg
gageggttaa
agaagcttet
geegacegag
cactogtggg
gtcaacaagg
tececaccegee
tctgagatte
ctggatcatt
agggagegga
ggeetettee
ggctteatgg
atggacceccea
ctgtgggtgg
ttatccaatg
gagttcgacc
ggcecteaaga
cacgteccect
ggcagcaaga
aagatcgtct
gtggagtaca
ctggaccgge
agcacagaga
ccgtatgtgg
cecttcecee
accggettet
agtgageccct
ctgaccageg
ccgetggage
accacgceeg
‘cactacagca
gacgacccce
ccecocggatt
tacggcatga
tttgtatatg
ttgeggetea

&

52

cggeagggge tectgteage
ce a

a

Gly Gly

Lys Bla
765

Ala Leu

780

Glu Thr

Leu Pro

(135)
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Phe Leu Ser
750
Gln Pro Leu

Phe Pro His

Leu Pro Ala

800

Arxg Val Gly
815

gectgageeg gegggtcece
cggggtcgeca gtecogggca
ctgececagte cggecgeege
gaggctctet ggacccttta
tgcggaaggt taagaaactg
cgetgaatte cgaggggget
gcgacgeage cgecacagat
acgggetecg gageatcate
cgccccacga cttcoagttt
tctactacct gggaatgcca
ccaagaaggt ccggaaagag
tccaggccac gecccaccat
aacgeetggg ggtcettogge
tcttccagge cagcaacage
tgtcccctat gaaaccgetg
aaatctgeee tgcecgacect
ccaacatcga gacaggcgayg
tectggatga ccccaagtct
getteactgg gtactggtgg
cgetgegaat cotgtatgag
ctectgeget agaagaaagg
atcccaagat tgecttgaaa
cgacccagga gaaggagetg
tcgecaggge cgggtggace
cccageagtyg geteocageta
atgaggagca goggctagec
tgtacgagga ggtcaccaac
aatcagaggg agaggacgag
gecatttgta caaagtcace
tecagececcgg ggaagatgaa
gtgaatggga ggttttggceg
accacctcta cgtggtcage
gettctecca tagetgetce
gegtgageac gecgecctge
tgcacaagca gecccgette
atgttectec agagatctte
tctacaagee ccacgecttyg
gaggecccea ggtgoagety
acacactgge ctecctggge
gagggetteg gttegaaggg
aggtggaggg cctgcagtte

60
120
180
240
300
360
420
430
540
600
660
720
780
840
300
260

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
is80
2040
2100
2160
2220
2280
2340
2400
2460
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gtggcegaga agtatggett catcgacctg agecgagttg ccatccatgg ctggtectac 2520
gggggcttece tetegeotcat ggggotaate cacaagccce aggtgttcaa ggeccaaceg 2580
cttgettate ctcocacgget toctggacga aaacgtgcac tttttccaca caaacttcet 2640
cgtctcecaa ctgatccgag cagggaaacce ttacecagete cagatctacc ccaacgagag 2700
acacagtatt cgctgccccg agtcgggega geactatgaa gtcacgttge tgcactttet 2760
acaggaatac ctctgagcct geccaceggg agecgcecaca tcacagcaca agbggetgea 2820
goctocgegg ggaaccagge gggaggdact gagtggeccy cggagecccag tgaggeactt 2880
tgtecegece agegetggee agccccgagg ageegetgee tteaccgeoce cgacgecttt 2940
tatccttttt taaacgctct tgggtittat gtcegetget tcttggttge cgagacagag 3000
agatggtggt ctecgggcecag cccctoctet cececgecttc tgggaggagg aggtcacacg 3060
ctgatgggca ct c gac te g tt ccgcetgggg 3120
ctecctgtga cctcotcagte cectggeceg gocageccace gtccccagcea cccaageatg 3180
caattgcetg tcocccececegg cocagoctece caacttgatg tttgtgtttt gtttgggggg 3240
atatttttea taattattta azagacaggc cgggcgeggt ggetcacgtc tgtaatccca 3300
geactttggg aggctgagge gggeggatca cetgaggttg ggagttcaag accagectgg 3360
ccaacatggg gaaaccccgt ctectactaaa aatacaaaaa attagcceggg tgtgstggeg 3420
cgtgectata atcccageta ctegggagge tgaggcagga gaatcegettg aaccegggag 3480

gttg cgg geca attgcactce agectgggca acaagagega 3540
aactctgtct caaaataast asaazaataaa agacagaaag caaggggtgc ctaaatctag 3600
acttggggtc cacaccggge ageggggttg caacceagca cctggtagge tccatttctt 3660
cccaageccg agcagagggt catgogggece ceacaggaga ageggecadg geccgegggy 3720
ggcaccacct gtggacagee ctectgtecce caagetttca ggecaggcact gaaacgcaca 3780
gaacttccac getctgetgg tcagtggegg ctgtecccte ccecageccag ccgeoecagec 3840
acatgtgtct gectgacccyg tacacaccag gggttceggg gttgggaget gaaccatccec 33800
cacctcaggg ttatatttce ctctecceoett coctcoccoge caagagotct gocaggggeg 3960
ggcaaaaaaa aaagtaaaaa gasaagaaaa aaaaaaaaaa gaaacaaacc acctctacat 4020
attatggaaa gaaaatattt ttgtcgattc ttattetttt ataattatgc gtggaagaag 4080

tagacacatt aaacgattcc agttggaaac atgtcacctg 4120
<210> 39

=211> 818

<212> PRT

<213> Homo sapiens

<400> 39

Met Arg Lys Val Lys Lys Leu Arg Leu Asp Lys Glu Asn Thr Gly Ser

1 5 10 15

Trp Arg Ser Phe Ser Leu Asn Ser Glu Gly Ala Glu Arg Met Ala Thr
20 25 30

Thr Gly Thr Pro Thr Ala Asp Arg Gly Asp Ala Ala Ala Thr Asp Asp

Pro Ala Ala Arg Phe Gln Val Gln Lys His Sexr Trp Asp Gly Leu Arg
50 55 60
Ser Ile Ile His Gly Ser Arg Lys Tyr Ser Gly Leu Ile Val Asn Lys
65 70 75 80
Ala Pro His Asp Phe Gln Phe Val Gln Lys Thr Asp Glu Sexr Gly Pro
85 20 85
His Ser His Arg Leu Tyr Tyr Leu Gly Met Pro Tyr Gly Ser Arg Glu
100 108 110
Asn Ser Leu Leu Tyr Ser Glu Ile Pro Lys Lys Val Arg Lys Glu Ala
115 120 125
Leu Leu Leu Leu Ser Trp Lys Gln Met Leu Asp His Phe Gln Ala Thr
130 135 140
Pro His His Gly Val Tyr Sexr Arg Glu Glu Glu Leu Leu Arg Glu Arg
145 150 1ss 160
Lys Arg Leu Gly Val Phe Gly Ile Thr Ser Tyr Asp Phe His Ser Glu
165 170 175
Ser Gly Leu Phe Leu Phe Gln Ala Ser Asn Ser Leu Phe His Cys Arg
180 185 130
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Asp
Ile
Ala
225
ala
Gly

Phe

Leu
305
Thr
Thr
Gln
aly

385
Pro

elu
465
cys

Trp

Lys

val
545
cly
Sexr
Leu
ala
Glu

625
Ile

ely
Lys
210
Asp
Asn
Leu
val
Thr
290
Tyr
Pro
Gly
Asp
Bro

370
Trp

Ser
Arg
Ile
450
Asp
His

Ser

Gly
530
val

His
ser
Ser

610
Ile

aly
195
Thr
Pro
Tle
Ser
Ile
275
Ala
Glu
Ala
Ser
Ser

355
Phe

Gln
Thr
Asn

435
Asn

Leu
Glu
Glu

515
Ser

Gly
595
Met
Phe

Lys

Lys
Gln
Ala
Glu
Asn

260
Gln

Glu
Leu
Lys
340
Gln
ser
Arg
TIp
Glu
420
val
Val
Leu
Tyr
Pro
500
Ile
Lys
Tyr
His
Ser
580
Pro
Met
His

Pro

Asn
cys
Phe
Thr
245
Val
Glu
TXp
val
Glu

328
Asn

ser
Asp
Leu
405
Asn

Gln

His

Lys
485
Phe
ala
Gly
Glu
Ser
565
Ser
Asp
Glu
Phe

Hig
645

Gly
ser
Phe

230
Gly

Glu
Glu
Asp
310
Glu
Pro
Lys
Leu
Gly
390
Gln
Glu
Pro
Asp
Phe
470
Val
Ser
Leu
Thr
Ala
550
Cys
val
Asp
Ala
His

630
Ala

Phe
Gly

215
sex

Asp
Phe
Gly
295
Glu

arg

Lys

Glu
TYL
Ile
458
Leu
Thr
Pro
Thr
Lys
535
Ala
Ser
Ser
Asp
Ala
615
Thr

Leu

Met
200
Pro
Phe
Glu
Asp
Asp
280
Ser
Ser
Lys
Ile
val
360
Pro
Tyr
val
Gln
val
440
Phe
Arg
Ala
Gly
sexr

520
Asp

Met
Thr
Pro
600
ser

arg

Gln

val
Arg
Ile
Arg
Pro
265
Glu

clu

Ala
345
Ser
Lys
Ala
Leu
Arg
425
val
Tyr
ala
Val
Glu
505
Gly
Thr
Glu
Ser
Pro

585
Leu

Ser

Pro

Ser
Met
Asn
Arg
250
Lys
Phe
Gly

val

val
Trp
Leu
410
Leu
Tyr
Pro
Asn
Leu
490
Asp
Glu
Pro
Iie
Gln
870
His
Pro
Asp

a1y
650

Pro
Asp
Asn
235
Ser
Thr
Leu
Glu
315
Ser
Lys
Gln
Glu
Ala
395
Pro
Ala
Glu
Phe
Glu

475
Lys

Trp
Leu
val
555
Asn
Cys
Lys
Pro

Val
635

Met
Pro
220
ser
Thr
Ala
Gly
Lys
300
val
Tyr
Leu
Glu
Tyx

380
Met

Ser
Glu
Pro
460
eys
Ser
Phe
Glu
Glu

540
Arg

val
Gln
Asp
€620
Arg

Lys

Lys
205
Lys
Asp

Phe

Tyx
285
Thr

arg
Ala
Lys

365
Ile

Ala
Ala
val
445
Gln
Lys
Gln
Lys
525
His
Leu
Asp
His
Pro
605
Leu

His

(137)

Pro
Ile
Leu
Cys
val
270
Trp
Leu
His
Tyxr
Glu
350
Glu

Ala

Thr
Ser
Thr
Gly
Cys
510
Leu
His
Thr
NMet
val
530
Arg
val
TYyT

Pro

PCT/US01/31874

Leu
cys
Trp
His
255
Ala
Trp
Arg
Val
Pro

335
Phe

Axg
Asp
Phe
415
Ala
Asn
Glu
Gly
Tyr
495
Pro
Ala
Leu
Thr
Phe
575
Tyr
Phe
Pro

aly

Thr
655

Glu
Pro
val
240
Gln
Thr

Cys

Pro
320
Gln
val
Ala
Arg
400
Ile
val
val
Gly
Phe
480
Asp

Ile

Arg

Pro
560
Val
Lys
Trp
Pro
Met

640
val

JP 2004-528812 A 2004.9.24
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Leu Phe val
Lys Gly Ile

€75

Ala val Val
630

Phe Glu Gly

Gln Val Glu

Leu Ser Axg

Leu Met Gly Leu Ile His

755

Ala Tyr Pro
770

Lys Leu Pro

Pro Asp Leu
Arg Ala Leu

<210> 40
<211> 4037
<212> DNA
<213> Homo
<400> 40

caggecgecy
tgtgtecgee
tggageegeg
ceceacgteoe
gaaggcacca
cgeetggaca
gagaggatgg
gaccoggecg
cacggeagac
gtgcagaaga
tatggcagec
getcotgetge
ggggtctact
atcacctect
ctetteocact
gaaatcaaga
gecttettot
gageggegge
gcgggtgtag
tgccccacag
gaagtcgatg
aagacggact
ctggctgagt
gtgcagceet |
cgggatggea
gtectectec
tctgecagag
gtctggatca
ctetgetttc
geogttitaa
tttaagtgec

Tyr Gly Gly Pro Gln Val Gln Leu
665
Lys Tyr Leu Arg Leu Asn Thr Leu

660

680

Val Ile Asp Gly Arg Gly Sex Cys

€395

Ala DLeu Lys Asn Gln Met Gly Gln

715

Gly Leu GlIn Phe Val Ala Glu Lys

725

730

val Ala Ile His Gly Trp Ser Tyr
745

740

760

Lys Pro Glu Val FPhe

Pro Arg Leu Prc Gly Arg DLys Axrg

775

Arg Leu Pro Thr Asp Pro Ser Arg
790
Pro Gln Avrg Glu Thr Gln Tyr Ser

805

sapiens

cctgggtege
geggetgteg
accgtgagge
ggtetgtgte
ctgccctact
aggagaacac
ccaccacegg
ccagettoca
gcaagtactc
cggatgagte
gagagaactc
tcotgtectg
ctegggagga
acgacttoca
gecgegacgg
cccagtgete
cctteateaa
tgaccttctg
ccaccttogt
cctoctggga
agtcegaggt
cgtatcggta
tocagactga
tecagcteget
aatacgcctg
ceceeggeect
ctgtecceag
atgttcatga
tecgegecaa
aatcccaggg
ccattaagga

tcaacttoeg
teceeceegete
gecgetggac
ccacgectge
gaggteaget
cggaagttgg
gaccceaacg
ggtgcagaag
gggecteatt
tgggecocac
cctectctac
gaagcagatyg
ggagctgetg
cagcgagagt
cggcaagaac
agggeceegy
taacagcgac
ccaccaaggt
catacaggaa
aggttcagag
ggaggtcatt
cccoaggaca
cagccagggce
gttcccgaag
ggcecatgtte
gttcateceg
gaatgtccag
catcttetat
tgaatgcaag
ctacgattgg
agagattget

785

810

ggtcaaaggt
ccgecactte
ccgggacgac
agctggaatg
gagceggttaa
agaagcttcet
goegaccgag
cactcgtggy
gtcaacaagg
tececcacegee
tetgagattc
ctggatcatt
agggagegga
ggectettoc
ggetteatgg
atggacccca
ctgtgggtay
ttatccaatg
gagttcgaca
ggcctcaaga
cacgtcecct
ggcagcaaga
aagatcgtct
gtggagtaca
ctggacegge
agcacagaga
ccgtatgtag
cectteccee
accggetiet
agtgageeet
ctgaccagcg

(138)

PCT/US01/31874

Val 2sn Asn Ser Phe

670
Ala Ser Leu

685

Gly Tyr

Gln Arg Gly Leu Arg

700

Val Glu Ile

Gly Gly Phe
750

Glu Asp
720

Ile Asp

735

Leu Ser

Lys Ala Gln Pro Leu

765

ala Leu Phe

780

Pro Bis

Glu Thr Leu Pro Ala

800

Leu Pro Arg Val Gly

goctgagoeg
cggggtegea
ctgcecagte
gaggctectet
tgcggaaggt
cgetgaatte
gegacgeage
acgggctoeg
cgecccacga
tetactacet
ccaagaaggt
teccaggecac
aacgcctggg
tcttecagge
tgtcccctat
aaatctgeee
ccaacatcga
tcctggatga
gctteactgg
cgctgogaat
ctectgeget
atcccaagat
cgacccagga
tcgeccaggge
cccageagty
atgaggagca
tgtacgagga
aatcagaggg
gecatttgta
teageecegg
gtgaatggga

815

gegggteoce
gteocegggea
cggecgeage
ggacccttta
taagaaactg
cgagggaget
cgecacagat
gagcateate
cttccagttt
gggaatgeea
ccggaaagag
gceccaccat
ggtcttegge
cagcaacagc
gaaaccgetg
tgccgaccet
gacaggegag
cecccaagtet
gtactggtgg
cctgtatgag
agaagaaagg
tgecttgaaa
gaaggagcetg
cgggtggace
getecagete
geggetagec
ggtcaccaac
agaggacgag
caaagtcace
ggaagatgaa
ggttttggeg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
00
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860

JP 2004-528812 A 2004.9.24
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aggcacggct ceaagggoac caaggacacg cegetggage accacctcota cgtggtcage 1920
tatgaggegg ceggogagat cgtacgecte accacgeccg gottctocca tagetgetoco 1980
atgagccaga acttcgacat gttogtcage cactacagea gegtgageac gccgecctge 2040
gtgcacgtct acaagctgag ¢ggccccgac gacgacccoce tgcacaagea geccegette 2100
tgggctagea tgatggagge agecagetge coccceggatt atgttectcee agagatcttce 2160
catttecaca cgegetegga tgtgeggetc tacggeatga tctacaagec ccacgecttg 2220
cagccaggga agaageacce caccgtecte tttgtatatg gaggecceca ggtgeagetg 2280
gtgaataact ccttcaaagg catcaagtac ttgeggetca acacactgge ctccctggge 2340
tacgeegtgg ttgtgattga cggecaggage tcctgteage gagggecttcg gttegaaggg 2400
gcectgaaaa accazatggg ccaggtggag atcgaggacc aggtggaggyg cctgoagttc 2460
gtggcecgaga agtatggett catcgacctg agecgagttg ccatccatgg ctggtectac 2520
gggggettee tetegetcat ggggctaate cacaagcocc aggtgttcaa ggeccaaccyg 2580
cttgettate ctecacgget toctggacga aaacgtgeac tttttccaca caaacttect 2640
cgtcteccaa ctgatccgag cagggaaace ttaccagctce cagatctace ccaacgagag 2700
acacagtatt cgctgccecg agtcgggeoga gcactatgaa gtcacgttge tgeactttet 2760
acaggaatac ctctgagcct geccaccggg agecgecaca tcacagcaca agtggetgea 2820
gccteoegegyg ggaaccagge gggagggact gagtggeccg cgggecccag tgaggeactt 2880
tgtcecgoee agegetggec agecccgagy agecgetgee ttcaccgece cgacgecttt 2940
tatcettttt taaacgectet tgggttttat gtcegetget tettggttge cgagacagag 3000
agatggtggt ctcgggecag cccctectct cccegectte tgggaggagg aggteacacg 3060
ctgatgggea ct gac tc gggctgectt ccgectgggg 3120
ctocctgbga cotcteagbte cectggeccg gecagecace gtococcagea ccocaagcoatg 3180
caattgcotg tccccecegy ccagectcco caacttgatg tttgtgtttt gtttggaggg 3240
atatttttca taattattta aaagacaggc cgggcgeggt ggeotcacgte tgtaatccca 3300
gcactttggg aggctgaggce gggceggatea cctgaggttg ggagtteaag accagectgg 3360
ccaacatggg gamsacccegt ctctactaaa aatacaaaaa attagceggg tgtggtggeg 3420
cgtgectata atccecageta ctcgggaggc tgaggeagga gdaatcgettg aacccgggag 3480
gtggaggttg cggtgagcca agatcgcacc attgcactce agectgggca acasgagega 3540
aactetgtet caaaataaat aaaaaataaa agacagaaag caaggggtge ctaaatctag 3600
acttggggtc cacaccggge ageggggttg caacccagea cctggtagge tcecatttcett 3660
cccaageceg actttcagge aggcactgaa acgcaccgaa cthccacget ctgetggtoa 3720
gtggecggetg tococetocce ageecageeg cccagecaca tgtgbetgee tgacccogtac 3780
acaccagggg ttccggggtt gggagctgaa ceatcceccac cteagggtta tatttcecte 3840
tccoettoeoe tococegecaa gagetetgoe aggggeggge aaaaaaaaaa gtaaaaagaa 3300
aagaaaaaaa aaaaaaagaa acaaaccacc tctacatatt atggaaagaa aatatttttg 3960
tcgattotta ttettttata attatgegtg gaagaagtag acacattaaa cgattccagt 4020

tggaaacatg tcacctg 4037
<210> 41

<211> 706

<212> PRT

<213> Homo sapiens

<400> 41

Asp Thr Asp Val val Tyr Lys Ser Glu Asn Gly His Val Ile Lys Leu

1 5 10 15

Asn Ile Glu Thr Asn Ala Thr Thr Leu Leu Leu Glu Asn Thr Thr Phe
20 25 30

Val Thr Phe Lys Ala Ser Arg His Ser Val Ser Pro Asp Leu Lys Tyx

val Leu Leu Ala Tyr Asp Val Lys Gln Ile Phe His Tyr Ser Tyr Thr
50 55 60

Ala Ser Tyr Val Ile Tyr Asn Ile His Thr Arg Glu Val Trp Glu Leu

Asn Pro Pro Glu Val Glu Asp Ser Val Leu Gln Tyr Ala Ala Trp Gly

Val Gln Gly Gln Gln Leu Ile Tyr Ile Phe Glu Asn Asn Ile Tyr Tyr
100 108 110
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@ln
Glu
Leu

145
Leu

305
Glu

Lys

Gly
Cys
385
Asp

Glu

Phe
465
Pro

Val

Gly

Leu
545
Gly

Pro
Glu
130
Leu
ala
Arg
Lys
TYY®
210
Sexr
Thr
val
ser
Asp
2390
aly
Gln
Ile
Glu
Leu
370
Thr
Phe
Asn.
Ala
Ile

450
Met

Leu
Sexr
Gly
530
Lys

Tyx

Asp
115
Ile
His
Phe
Phe
Ala
1388
Gly
Arg

val

Asp
275
aly
Glu
Ile
Len
Sex
355
Leu
TyE
Cys
Pro
Ile
435
Asp
Asp
Gly
Ile
Gly
515

Ser

Leu

Ile
Ile
Ser
Leu
Thr
180
aly
Pro
Glu
val
Slu
260
Thr

ser

Thr
Ala
340
Ser

Asn

clu
ala
420
Asp
Arg
Gln
Asp
500
Phe
Val

Pro

Gly

Lys
Phe
His
Met

165
Gly

Thr
Tyr
Arg

245
Thr

aly
405
Lys

Lys

Asn
Leu

485
Met

Glu
Ty

Tyr
565

Ser
Asn
Ile
150
Ile
Ala
Vval

His

Leu
Phe
His
310
Arg
Asp
Arg
Gln
Ala
320
PXo
YL
Lys
Glu
Gln
470
val
Asp
Gly
val
Ile

550
Ile

Ser
Gly
135
ala
Asn
Leu
Asn
Thr
215
Ile
Leu
Thr
Sex
Phe
295
Ile
His
Glu
Gly
Cys
375
Ser
Arg
Phe
Lys
Teu
455
Tyr
Thr
Asn
Leu
Lys
835
Asp

Ala

ser Leu
120
Ile Ala

His Trp
Asp Ser

Tyr Pro
185

Pro Thx

200

Leu Glu

Thr Met
Asn Arg

Gly Ala
265

Gln Gln

280

Met Thr

aAla Met
Leu Thxr
Thr Thr
345
Arg Gln
360
Ile Ser
Phe Ser
val Pro
Ile Leu
425
Ile Gly
440
Pro Leu
Ala Leu
Asp Lys
Val Ile
505
Lys Ile
520
Asp Gln
Ser Lys

Ser Met

57

Pro
250
Cys

Val
Phe
Sexr

330
@ln

Val

Glu

Leu
Phe
490
Val

heu

Leu
Trp
Ser
155
Val
Gly
Lys
Met
nys
235
Gln
ger
Glu
ProO
Leu
315
Gly

Lys

Asn
Met
395
Val
sex
Pro
Leu
Leu
4?5
ala
Gln
Thr
Leu

555
Leu

Thr
Leu
140
Pro
Pro
Lys
Leu
Pro
220
Trp
Asn
Lys
Glu
val
300
Ile
Asn
Ile
Ser
Phe
380
Asn
Ser
Asn
Glu
Ser
460
Ile
Ile
Arg
Glu
Ala
540

Ser

Lys

ser
125
TYT
Asp
Thr
Gln
Tyr
205
Pro
Val
Ile
Lys
Pro
285
Lys
Gln

Trp

Ala
365
Met
Gin
Leu
8er
Ile
445
Leu
Met
Asp
Phe
Ile
525
Val
Ile

Sexr

Sexr

aGly
Met
Tyx
190
val
Asp
ser
Ser
Tyx
270
Val
Gln
Ser
Glu
Phe
350
Sexr
Lys
His
His
Met
430
Lys
Pro
Asp
Trp
Asp
510
His
Lys
Phe

Asp

(140)

PCT/US01/31874

Gly
Glu
Glu

val
178

Pro *

Val
Ser
Asn
Ile

255
Glu

Gly
Lys
val
335
Leu
Tht
Glu
Phe
Ser
415

Leu

Ile

Glu
BAsp
495
Gly
arg
Phe
Gly

Glu
575

Lys
Glu
Arg

160
Ile

Asn
Phe
Thr
240
Met

Ser

ser
320
Ile
Ser
Glu
Gln
Leun
400
Thr
Lys
Leu
Asp
Glu
480
Ser
Arg
Arg

Leu

Lys
560

JP 2004-528812 A 2004.9.24
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Leu Phe Lys

Tyr Ala Ser
595
@lu Ser Thr
610
Lys Glu Glu
625
His Phe Gln

Val Asn Tyr

Glu Lys Ser
875
Asp Cys Leu
690
Asp Glu
705

<210> 42
<211l> 4541
<212> DNA
<213> Homo
<400> 42

gketykgtkg
ctgaatatag
aaagcaktcaa
aaacagattt
gaagtttggg
ggtgtccaag
ataaagagca
attgctgact
ceagatggag
atcccteggt
ggtcaagtga
ttggagcteoa
tgggtaagcea
ctecacagtct
acgtggctet
atgacagtgc
atccagagta
ataaagatct
tcteccagag
atttcatgta
aatcaacatt
acggacaace
ctgaagaaga
cctttacagt
ataatggatg
tecgtactea
tteeagggte
gaccaaataa
agcatttitg
aagcttttta
gettbetctg
agtgtgctac
getgacacaa
ggagtgaatt

Cys
580
Ala
TyT
Asn
His
Thr
660
Lys

Lys

Gly
Phe
Gln
Ile
Ser
645
Net
Tyr

Glu

sapiens

Ser Val Val ala Pro Ile
585
Ser Glu Arg Tyr DLeu Gly

600

Ala Ala Ser Val Leu Ris

€15

Leu Ile Ile His Gly Thxr

630

635

Ala Glu Leu Ile Lys His

650

Gln Val Tyr Pro Asp Glu
665
His Leu Tyr Ser Thr Ile

680

Glu Ile Ser Val Leu Pro

695

wtemagatac agatgtggtg
aaacaaatgc taccacatta
gacattcagt ttcaccagat
ttcattattc gtatactget
agttaaatcc tocagaagta
ggcagcaget gatttatatt
gttcattgeg actgacatct
ggttatatga agaggaactc
aaagacttge cttectgatg
ttactggagce gttgtatcec
acccaacaat aaaattatat
tgecacctga cagctttaaa
ataccaagac tgtggtaaga
gtgagaccac tacaggtgct
ctcagcagaa tgaggagece
ckgttaagea agggggacgt
aaagtgagca aattaccgtg
tggcatacga tgaaactact
gaaggcagct gtacagtget
atttcatgaa agaacaatgt
tettattatt ctgtgaaggt
cagcaaaata ttttatattg
agataggaaa gccagaaatt
tgteccttee caaagatttt
aagaaccagg aggccagctg
ttgacatgga taatgtcatt
tgaaaatttt gcaggagatt
cagctgtgaa atttttgcetg
gaaagggtta tggtggctat
aatgtggatc cgtggttgea
aaagatacct tgggatgeca
ataatgttca tggettgaaa
aagttcattt ccaacactca
atactatgca ggtctaccca

tataaaagcg
ttattggaaa
ttaaaatatg
tcatatgtga
gaggacteceg
tttgaaaata
tctggaaaag
ctgcattete
ataaatgact
aaaggaaagc
gttgtaaacc
tcaagagaat
tggttaaacc
tgtagtaaaa
gtgttttcta
ggagaattte
cggcatctga
caaaaaattt
tctactgaag
acatattttg
ccaagggtce
gaaagcaatt
aaaatcctte
atggaccgaa
gttacagata
gtagcaagat
catcgaagat
aaactgcctt
attgcatcaa
cctatcacag
tctaaggaag
gaagaaaata
gcagaattaa
gatgaaggtc

(141)
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Thr Asp Leu Lys Leu
530
Met Pro Ser Lys Glu

605

Asn val His

820

Gly Leu,

Ala Asp Thr Lys Val

640

Leu Ile Lys Ala Gly

655

Gly His Asn Val Ser
670
Leu Lys Phe Phe Ser

685

Gln Glu Pro Glu Glu

700

agaatggaca
acacaacttt
tcecttotgge
tttacaacat
tettgeagta
atatctacta
aagaaataat
acategecca
ctttggtace
agtatccgta
tgtatggacc
actatatcac
gacctcagaa
aatatgagat
gagacggeag
accacatagc
catcaggaaa
actttctgag
gattattgaa
atgccagttt
cagtggtcag
ctatgetgaa
atattgacga
accagtatgc
agttccatat
ttgatggecag
taggttcagt
acattgactc
tgatcttaaa
acttgaaatt
aaagcactta
tattaataat
tcaagcacct
ataacgtatc

tgtcattaaa
tgtaacctte
atatgatgtc
acacactagg
egeggectgg
tcaacctgat
ttttaatggg
ctggtggtca
caccatggtt
tectaaggea
aactcacact
tatggttaaa
catcteocate
gacatcagat
caaattcttt
tatgttecte
ctgggaagtg
cactgaatect
tcgecaatge
tagtcccatg
cctacatagt
ggaagctatco
ctatgaactt
tettetgtta
tgactgggat
aggaagtgga
agaagtaaag
caaaagatta
atcagatgaa
gtatgaocteca
ccaggeagece
tecatggaact
aataaaagcet
tgagaagage

60
120
180
240
300
360
420
480
540
600
660
720
780
840
g00
260

1c20
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040

JP 2004-528812 A 2004.9.24



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

(142) JP 2004-528812 A 2004.9.24

WO 02/31134 PCT/US01/31874

aagtatcate tctacagcac aatcctcaaa ttcttcagtg attgtttgaa ggaagaaata 2100
tctgtgoctac cacaggaacc agaagaagat gaataatgga ccgtatttat acagaactga 2160
agggaatatt gaggctcaat gaaacctgac aaagagactg taatattgta gttgetccag 2220
aatgtcaagg geagcttacg gagatgtcac tggagcagea cgctcagaga cagtgaacta 2280
geoatttgaat acacaagtec aagtctactg tgttgetagg ggtgcagaac cegtttettt 2340
gtatgagaga ggtcaaaggg ttggtttcct gggagaaatt agttttgeat taaagtagga 2400
gtagtgcatg ttttcttctg ttatccccet gtttgttctg taactagttg ctcteatttt 2460
aatttcactg gocaccatca tctttgeata taatgcacaa tctatcatet gtcctacagt 2520
ccetgatctt tcatggctga getgcaatct aacactttac tgtaccttta taataagtge 2580
aattctttca ttgtectatta ttatgettaa gaaaatattc agttaataaa aaacagagta 2640
ttttatgtaa tttctgtttt taaaaagaca ttattaaatg ggtcaaagga catatagaaa 2700
tgtggattte agcaccttee aaagttcagce cagttatcag tagatacaat atctttaaat 2760
gaacacacga gtgtatgtct cacaatatat atacacaagt gtgcatatac agttaatgaa 2820
actatcttta aatgttattc atgctataaa gagtaaacgt ttgatgaatt agaagagatg 2880
ctettttcca agcetataatg gatgetttgt ttaatgagec aaatatgatg aaacattttt 2940
tccaattcaa attctageta ttgetttcet ataaatgttt gggttgtgtt tggtattgtt 3000
tttagtggtt aatagttttc cagttgcatt taattttttg aatatgatac ctigtcacat 3060
gtaaattaga tacttaaata ttaaattata gtttctgata aagamatttt gttaacaatg 3120
caatgccact gagtgotatt ttgetctttt ggtggagaag gettttttea amactekttgg 3180
tocttttact totttctcte agtgcagaat caattcteat tttcatcgta aaagcaaata 3240
gcetggattat ttcatttgec agtttctatt tagtatteca tgoctgeecca attecatctgt 3300
tactgtttaa tttcaattct tctggtgaga attagaaatg aaatattttt tatteattgg 3360
ccaaaaagtt cacagacagc agtgtttget atttactttg aattgaaggce acamaatgea 3420
tcaattectg tgotgtgttg acttgcagta gtaagtaact gagagcataa aataaacctg 3480
actgtatgaa gtcaatttaa gtgatgagaa catttaactt tggtgactaa agtcagaata 3540
tcttctoact teacttaagg gatctteccag aagatatcta aaagtctgta ataagcttag 3600
aagttcagat aaatctagge aggatactge atttttgtgg ttttaaaaaa gtecttagga 3660
cagactgaat tatcataact tatggcatca ggaggaaact ttaaaatatc aaggaatcac 3720
tcagtcacce tcotgttttg ttgaaggatc aaccccaaat tctgggtatt tgagtacatg 3780
tgaatcatgg atttggtatt caactttttc cctggatget ttggaategt gtettecatg 3840
ctcecactggg ttcaatttaa aataggagag getttebett ctgaaagate cattttaggt 3900
cttttteaag aatagtgaac acatttttta acaazaataag ttgtaatttt aaaaggaaag 3960
ttttgectat tttattaaga tggaaatttc tttttagget aatttgaaat ccaactgaag 4020
ctttttaacc aatattttaa atttgaacca ctagagttit ttatgatgca aatgattatg 4080
ttgtctgaaa ggtgtggttt tattgaatgt ctatttgagt atcatttaaa aagtatttge 4140
cttttactgt catcatttet cttgttttat tattattatc aatgtttatc tattttteaa 4200
ttaatttaat acagtttcta atgtgaaaga catttttctg gaacccgttt tceccttaaa 4260
cactaaagag acctcaagtg asagceatatt gcottagtagg aaggtagaasa atgttaatce 4320
ctgegattet ttgagtttta atgacagggt cattitcagt aaaggaaatg ctcaccaaca 4380
catagtcacc aactattaaa ggaatcatgt gattggattt tcccctgtat acatgtacce 4440
ttggtecataa tcocactatt teatacatat ttatgeattg ctagattttc ctaggactcc 4500
aatagcatge tttccaagtg ttattattce cttaatgtta a 4541

<210> 43

<211> 691

<212> PRT

<213> Homo sapiens
<400> 43

Asp Thr Asp Val Val Tyr Lys Ser Glu Asn Gly His Val Ile Lys Leu
;sn Ile Glu Thr zsn Ala Thr Thx Leu igu Leu Glu Asn Thr ;;r Phe
Val Thr Phe z;s Ala Ser Arg His :Zr Val Ser Pro Asp igu Lys Tyxr
val Leu izu Ala Tyx Asp Val éss @ln Ile Phe His i;r Ser Tyr Thr
Ala zgr Tyr Val Ile Tyr ;Zn Ile His Thr Arg égu Val Trp Glu Leu
65 70 75 80
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Asn Pro Pro

Val
eln
Glu
Leu

145
Leuw

Leu
Lys
225
Lys
Thr

Thr

Arg
305
Glu
Lys
Glu
Gln
Leu
385
Thr

Lys

Asp

Glu
465
Ser

@ln
Pro
Glu
130
Leu
ala
Arg
Lys
Tyt
210
Ser
Thr
val
ser
Asp
2380
Gly
GIn

Ile

Cys
370
Leu

His
Phe
450
Pro
val
cly

Leu

Leu
530

Gly
Bsp

115
Ile

Phe
Fhe
ala

195
ely

val
cys
Asp
275
Gly
Glu
Ile
Leu
Leu

355
Thr

Asn
Ala
Ile
435
Met
Gly
Leu
ser
Gly

515
Lys

Glu
Gln

100
Ile

Ser
Leu
Thr
180
aly
Pro
Glu
Val
Glu
260
Thr
ser
Phe
Thr
Ala
340
Tyr
Cys
Pro
Ile
420
Asp
Asp
Gly
Ile
Gly
500

Ser

Leu

val
Gln
Lys
Phe
His
Met
165
Gly
Gln
Thr
Tyx
Arg
245
Thr
Trp
Lys
His
Val
325
TYyr
Asn
Phe
Glu
Ala
405
Leu
Rsp
Arg
Gln
Asp
485
Phe
val

Pro

gexr
Asn
Ile

150
Ile

Val
His
Tyr
230
Thr
Leu
Phe
His
310
Asp
Arg
Asp
aly

350
Lys

Tyr
Asn
Leu

470
Met

Glu

Tyx

Asp
Ile
ser
Gly
135
Ala
Asn
Leu
Asn
Thr
215
Ile

Leu

ser
Phe
295
Ile
Hig
Glu
Gln
Ala
375
Pro
Tyr
Lys
Glu
Gln
455
Val
Asp
cGly
Val

Ile
535

ser
Tyr
Ser
1z¢0
Ile
His
Asp
TyT
Pro
200
Leu
Thr
Asn
Gly
Gln
280
Met
Ala
Leu
Thr
Cys
360
Ser
Arg
Phe
Lys
Len
440
Tyr
Thr
Asn
Leu
Lys

520
Asp

val
Ile
105
Leu
Ala
Trp
Sexr
Pro
185
Thr

Glu

Met

Ala
265
Gln
Thr
NMet
Thx
Thr
345
Ile
Phe
val
Ile
Ile
425
Pro
Ala
Asp
val
Lys
505

Ser

60

Leu
Phe
Arg
Asp
Trp
Leu
170
Ile
Leu
Val
Pro

250
Cys

val
Phe
Ser
330
Gln
Ser
Ser
Pro
Leu

410
Gly

Ile
490
Ile
Gln

Lys

Gln
alu
Leu
Trp
Ser
155
Val
Gly
Lys
Met
Lys
235
Gln
Ser
Glu
Pro
Leu
315
Gly
Lys
Cys
Pro
val
395
Glu
Lys
Gln
Leu
Phe
475
val

Leu

Ile

Tyr Ala
Asn Asn

Thr Ser
125

Leu Tyr

140

Pro Asp

Pro Thr
Lys Gln

Leu Tyr

208
Pro Pro
220

Asn Ile
Lys Lys

Glu Pro
285

Vval uys

300

Ile Gln

Asn Trp
Ile Ser

Asn Phe
365

Met asn

380

Val Ser

ser Asn
Pro Glu

Leu Sex
445

Leu Ile

460

His Ile

Ala Arg
Géin Glu
Thr Ala

525

Leu Ser
540

Ala
Ile
11a
Sexr
Glu
aly
Met
TyT
is0
val
Asp
Ser
Ser
Tyr
270
val
Gln
ser
Glu
ala
350
Met.
Gln
Leu
Ser
Ile
430

Leu

Met

Phe

Ile
510
val
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TIp
85

TyT
Gly
Glu
Glu
val
175
val
Ser
Asn
Ile

255
Glu

aly
ys
Val
335
Ser
Lys
His

His

Bsp
495
Hig
Lys

Phe

Gly
TYL
Lys
Glu
Arg
160
Ile
TYLD
Asn

Phe

sexr
320
Ile
Thr
Glu
Phe
gsexr
400

Leu

Ile

clu
Asp
480
cly
arg
Phe

ely
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Lys
545
Lys

Gly Tyr
Leu Phe
Tyr Ala
Glu Ser
595
Lys Glu
610
His Phe
Val Asn
Glu Lys

Asp Cys
675

aly
Lys
Sexr
580
Thr
Glu

Gln

ser
660

Gly
Cys
565
Ala
TyT
Asn
His
Thr
645
Lys

Lys

Tyr
550
Gly
Phe
Gln
Ile
Sexr
630
Vet
Tyr

Glu

Ser
ser
Ala
Leu
615
Ala
Gln

His

Glu

Ala
val
Glu
ala
600
Ile
Glu
val

Leu

Ile
680

Ser
val

Arg
585
Ser

Tyr
665
ser

Met
Ala
570
TYTL

val

Ile
Pro
650
Ser

val

Ile
555
Pro
Leu
Leu
Gly
Lys

635
Bep

Leu

(144)

Glu Asp Glu

630

<210> 44

<211l> 4496

<212> DNA

<213> Homo

<400> 44

gkctykatkg
ctgaatatag
aaagcatcaa
aaacagattt
gaagtttggg
ggtgtccaag
ataaagagca
attgetgact
ccagatggag
atcocteggt
ggtcaagtga
ttggagctca
tgggtaagca
cteacagtet
acgtggetet
atgacagtge
atecagagta
ataaagatct
ttgaategee
agttttagte
gtcagectac
ctgaaggaag
gacgactatg
tatgetette
catattgact
ggcagaggaa
tcagtagaag
gactccaaasa
ttaasaatcag
aaattgtatg
acttaccagg
ataattcatg

sapiens

wtsmagatac
aaacaaatgce
gacattcagt
tteattattc
agttaaatcc
ggcagcaget
gtteattgeg
ggttatatga
aaagacttgc
ttactggage
acccaacaat
tgccacctoa
ataccaagac
gtgagaccac
ctcagcagaa
ctgttaagca
aaagtgagca
tggcatacga
aatgcatttc
ccatgaatea
atagtacgga
ctatectgaa
aactkteocttt
tgttaataat
gggattcegt
gtggattcea
taaaggacca
gattaagcat
atgaaaagct
ceheagettt
cagecagtgt
gaactgctga

agatgtggtg
taccacatta
ttecaccagat
gtatactgct
tccagaagta
gatttatatt
actgacatct
agaggaactc
ctteotgatg
gttgtatcece
aaaattatat
cagctttaaa
tgtggtaaga
tacaggtget
tgaggagcec
agggggacgt
aattaccgtg
tgaaactact
atgtaattte
acatttetta
caacccagea
gaagaagata
acagttgtce
ggatgaagaa
actcattgac
gggtctgaaa
aataacaget
ttttggaaag
ttttaaatgt
ctctgaaaga
gctacataat
cacaaaagtt

tataaaagcg
ttattggaaa
ttaaaatatg
tcatatgtga
gaggactceg
tttgaaaata
tctggaaaag
ctgeattote
ataaatgact
aaaggaaagc
gttgtaaacc
tcaagagaat
tggttaaacc
tgtagtaaaa
gtgtttteta
ggagaatttc
cggeatctga
caaaaaatca
atgaaagaac
ttattetgtyg
aaatatttta
ggaaagcoag
cttecccaaag
ccaggaggec
atggataatg
attttgcagg
gtgaaatttt
ggttatggtg
ggatcegtgg
taccttggga
gttcatgget
catttecaac

61
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Leu Lys Ser Asp Glu
560

Ile Thr Asp Leu Lys

5875
Gly Met Pro Sexr Lys

590
His Asn Val His Gly
605
Thr Ala Asp Thr Lys
620
His Leu Ile Lys Ala
640

Glu Gly His Asn Val

655
Ile Leu Lys Phe Phe

670
Pro Giln Glu Pro Glu
685

agaatggaca tgtcattaaa 60
acacaacttt tgtaaccttc 120
tecttetgge atatgatgte 180
tttacaacat acacactagg 240
tcttgecagta cgeggectgg 300
atatctacta tcaacctgat 360
aagaaataat ttttaatggg 420
acatecgecca ctggtgghea 480
ctttggtacc caccatggtt 540
agtatccgta tcctaaggea 600
tgtatggacc aactcacact 660
actatatcac tatggttaaa 720
gaccteoagaa catcteocatc 780
aatatgagat gacatcagat 840
gagacggcag caaattcttt 300
accacatagc tatgttecte 960
catcaggaaa ctgggaagtg 1020
gtgettctac tgaaggatta 1080
aatgtacata ttttgatgcc 1140
aaggtecaag ggtcocagtg 1200
tattggaaag caattctatg 1260
aaattaaaat ccttcatatt 1320
attttatgga cogaaaccag 1380
agctggttac agataagttc 1440
tcattgtage aagatttgat 1500
agattcatcg aagattaggt 1560
tgctgaaact gccttacatt 1620
gctatattge atcaatgatc 1680
ttgcacctat cacagacttg 1740
tgccatctaa ggragaaage 1800
tgaaagaaga aaatatatta 1860
actcagcaga attaatcaag 1920
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cacctaataa aagctggagt gaattatact atgcaggtct acccagatga aggtcataac 1980
gtatctgaga agagcaagta tcatctctac agcacaatce tcaaattctt cagtgattgt 2040
ttgaaggaag aaatatctgt gctaccacag gaaccagaag aagatgaata atggaccgta 2100
tttatacaga actgaaggga atattgaggc tcaatgaaac ctgacaaaga gactgtaata 2160
ttgtagttge tccagaatght caagggcagc ttacggagat gtcactggag cagcacgete 2220
agagacagtg aactagcatt tgaatacaca agtccaagtc tactgtgttg ctaggggtge 2280
agaacccgtt tctttgtatg agagaggtca aagggttggt ttoctgggag aaattagttt 2340
tgcattaaag taggagtagt gcatgttttc ttctgttate cccotgtttg ttetgtaact 2400
agttgctctc attttaattt cactggccac catcatcttt geatataatg cacaatctat 2460
catctgtect acagtcocctg atctttcatg getgagetge aatctaacac tttactgtac 2520
ctttataata agtgcaattc tttcattgte tattattatg cttaagamaa tattcagtta 2580
ataaaaaaca gagtatttta tgtaatttct gtttttaasa agacattatt aaatgggteca 2640
aaggacatat agaaatgtgg atttcagcac cttccaaagt tcagccagtit atcagtagat 2700
acaatatctt taaatgaaca cacgagtgta tgtctcacaa tatatataca caagtgtgca 2760
tatacagtta atgamactat ctttaaatgt tattcatget ataaagagta aacgtttgat 2820
gaattagaag agatgctett ttccaagcta taatggatge tttgtttaat gagccaaata 2880
tgatgaaaca ttttttccaa ttcaaattct agotattget ttectataaa tgtttgggtt 2940
gtgtttggta ttgtttttag tggttaatag ttttccagtt geatttaatt ttttgaatat 3000
gataccttgt cacatgtaaa ttagatactt aaatattaaa ttatagtttc tgataaagaa 3060
attttgttaa caatgcaatg ccactgagtg ctattttget cttttggtgg agaaggettt 3120
tttcaaaact cttggtectt ttacttcettt ctctcagtge agaatcaatt cteattttca 3180
tecgtaaaage aaatagetgg attatttcat ttgecagttt ctatttagta ttccatgect 3240
geocaattca totgttactg tttaatttca attcttcotgg tgagaattag aaatgaaata 3300
ttttttattc attggeccaaa aagttcacag acageagtgt ttgctattta ctttgaattg 3360
aaggcacaaa atgcatcaat tcctgtgctg tgttgacttg cagtagtaag taactgagag 3420
cataaaataa acctgactgt atgaagtcaa tttaagtgat gagaacattt aactttggtg 3480
actaaagtca gaatatctte tcacttcact taagggatct tccagaagat atctaaaagt 3540
ctgtaataag cttagaagtt cagataaatc taggcaggat actgcatttt tgtggtttta 3600
aaaaagtcct taggacagac tgaattatca taacttatgg catcaggagg aaactttaaa 3660
atatcaagga atcactcagt cacccteoctg ttttgttgaa ggatcaaccc caaattctgg 3720
gtatttgagt acatgtgaat catggatttg gtattcaact ttttccctgg atgetttgga 3780
atcgtgtett ccatgeteca ctgggttcaa tttaamatag gagaggettt ctottctgaa 3840
agatccattt taggtctttt tcaagaatag tgaacacatt ttttaacaaa ataagttgta 3900
attttaaaag gaaagttttg cctattttat taagatggaa atttcttttt aggetaattt 3960
gaaatccaac tgaagebttt taaccaatat tttaaatttg aaccactaga gttttttatg 4020
atgcaaatga ttatgttgtc tgaaaggtgt ggttttattg aatgtctatt tgagtatcat 4080
ttaaaaagta tttgcctttt actgtcatca tttotettgt tttattatta ttatcaatgt 4140
ttatctattt ttcaattaat ttaatacagt ttctaatgtg azagacattt ttctggaacc 4200
cgttttecee ttaaacacta aagagaccte aagtgaaage atattgetta gtaggaaggt 4260
agaaaatgtt aatccctgeg attctttgag ttttaatgac agggtcattt tcagtaaagg 4320
aaatgctcac caacacatag tcaccaacta ttaasaggaat catgtgattg gattttccce 4380
tgtatacatg tacccttggt cataatccca ctattteata catatttatg cattgetaga 4440
ttttectagg actocaatag catgetttce aagtgttatt atteccttaa tgttaa 44026

<210> 45

<211> 29

<212> DNA

<213> Homo sapiens
<400> 45

cggtaccatg geagcagcaa tggaaacag 29
<210> 46

<21L> 39

<212> DNA

<213> Homo sapiens

<400> 46

ggagctcegeg gecgotcata tcacttttag agcagcaat 39
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<210> 47

<211l> 27

<212> DRA

<213> Homo sapiens
<400> 47

caagctttat cacttttaga gcagcaa

<210> 48

<21l> 22

<212> DNA

<213> Homo sapiens
<400> 48

cacattcttg ctgeatcagt ca

<210> 49

<211> 22

<212> DNA

<213> Homo sapiens
<400> 49

ttgggtcate ttcaggactt ga

<210> 50

<21l> 27

<212> DMA

<213> Homo sapiens
<400> 50

caagcttacc atggccacca ccgggac

<210> Bl

<21i> 37

<212> DNA

<213> Homo sapiens
<400> 51

cggatcegeg gocgetcaga ggtattccty tagaaag

<210> 52

<211> 27

<212> DNA

<213> Homo sapiens
<400> 52

cggatccagg tattcctgta gaaagtg

<210> 83

<211> 20

<212> DNA

<213> Homo sapiens
<400> 53

tacgeegtgg ttgtgattga
<210> 54

<211> 20
<212> DNA

63
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27

37
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<213> Homo sapiens
<400> 54

ccatacttet cggccacgaa

<210> 55

<211> 19

<212> DNA

<213> Homo sapiens
<400> 5§

gcctgggatt ghtgeactgt

<210> 56

<211> 29

<212> DNA

<213> Homo sapiens
<400> 56

gtgtattcaa atgctagttc actgtectet

<210> 57

<21l> 22

<212> DNA

<213> Homo sapiens
<400> 57

agctageact gteocagggte ct

<210> 58

<21l> 25

<212> DA

<213> Homo sapiens
<400> 58

agggecette atcttettet ggtte

<210> 59

<211> 18

<212> PRT

<213> Homo sapiens
<400> B9

Val Glu Asp Asp Val Met Glu Arg Gin
1

5
Asp Ser Val

<210> 60

<211l> 19

<212> PRT

<213> Homo sapiens
<400> &0

1

Arg Asn Val
<210> 631
<211> 15

64

Ser Thr Glu Asn Glu Glu Gln Arg Leu
5
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Arg Leu Ile Glu Ser Val Pro
10

15

Ala Ser Ala Arg Ala val Pro
15

20
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<212> PRT
<213> Howo sapiens
<400> 61

Lys Glu Ala Ile Leu Lys Lys Lys Ile Gly Lys Pro Glu Ile Lys
1 5 . 10 15

65
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1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. [X] ciaims Nos. 21

because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box Il O where unity of i ion is lacking (Conti ion of item 2 of first sheet)

This International Searching Authority found multiple inventions in this Intermational application, as foliows:
see additional sheet

1. As all required additional search fees were timely pald by the applicant, this International Search Report covers all
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not Invite payment
of any additional fee.

3. D As onily some of the required additional search fees were timely paid by the applicant, this international Search Report
covers only those claims for which fees were pald, specifically claims Nos.:

4. I:' No required additional search fees were timely pald by the applicant. Consequentiy, this International Search Report is
restricted to the invention first mentioned In the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

No protest ed the payment of additi search fees.
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FURTHER INFORMATION CONTINUED FROM  PCTASA/ 21Q

Continuation of Box I.2

Claims Nos.: 21

Claim 21 refers to an agonist/antagonist of the polypeptide without
giving a true technical characterization. Moreover, no such compounds are
defined in the application. In conseqguence, the scope of said claims is
ambiguous and vague, and their subject-matter is not sufficiently
disclosed and supported (Art. 83 and 84 EPC). No search can be carried
out for purely speculative claims whose wording is, in fact, a mere
recitation of the results to be achieved.

The applicant’s attention is drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no internationa
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that.the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This s
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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Intemational Application No. PCTAS 01 81874

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. Claims: 1-20, 22-25 (all partially)

Claims relating to the polypeptide having the SEQ ID NO: 1
and amino acid sequences having at Teast 70% similarity
thereto and the DNA encoding the protein having SEQ ID NO:
2, or encoding proteins having at least 90% similarity with
SEQ ID NO: 1, splice variants of said protein, probes for
the DNA, antisense oligonucieotides directed against the
DNA, host cells comprising the DNA antibodies directed
against the protein and methods for screening for a compound
capable of inhibiting the enzymatic activity of the protein.

2. Claims: 1-20, 22-25 (all partially)

Claims relating to the polypeptide having the SEQ ID NO: 3
and amino acid sequences having at teast 70% similarity
thereto and the DNA encoding the protein having SEQ ID NO:
4, or encoding proteins having at Teast 90% similarity with
SEQ ID NO: 1, splice variants of said protein, probes for
the DNA, antisense oligonucleotides directed against the
DNA, host cells comprising the DNA antibodies directed
against the protein and methods for screening for a compound
capable of inhibiting the enzymatic activity of the protein.

3. Claims: 1-20, 22-25 (all partially)

Claims relating to the polypeptide having the SEQ ID NO: &
and amino acid sequences having at least 70% similarity
thereto and the DNA encoding the protein having SEQ ID NO:
6, or encoding proteins having at Teast 90% similarity with
SEQ ID NO: 1, splice variants of said protein, probes for
the DNA, antisense oligonucleotides directed against the
DNA, host cells comprising the DNA antibodies directed
against the protein and methods for screening for a compound
capable of inhibiting the enzymatic activity of the protein.
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