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DESCRIPTION

Human Proteins Having Hydrophobic

Domains and DNAs Encoding These Proteins

TECHNICAL FIELD

The present invention relates to human proteins
having hydrophobic domains, DNAs encoding these proteins,
expression vectors for these DNAs, eukaryotic cells
expressing these DNAs and antibodies directed to these
proteins. The proteins of the present invention can be
employed as pharmaceuticals or as antigens for preparing
antibodies directed to these proteins. The human cDNAs of
the present invention can be utilized as probes for genetic
diagnosis and gene sources for gene therapy. Furthermore,
the cDNAs can be utilized as gene sources for producing the
proteins encoded by these cDNAs in large quantities. Cells
into which these genes are introduced to express secretory
proteins or membrane proteins in large quantities can be
utilized for detection of the corresponding receptors or
ligands, screening of novel small.nmlecule pharmaceuticals
and the like. The antibodies of the present invention can be
utilized for the detection, quantification, purification and

the like of the proteins of the present invention.
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BACKGROUND ART

Cells secrete many proteins extracellularly. These
secretory proteins play important roles in the proliferation
control, the differentiation  induction, the material
transport, the biophylaxis, and the like of the cells.
Unlike intracellular proteins, the secretory proteins exert
their actions outside the cells. Therefore, they can be
administered in the intracorporeal manner such as the
injection or the drip, so that they possess hidden
potentialities as pharmaceuticals. In fact, a number of
human secretory proteins such as interferons, interleukins,
erythropoietin, thrombolytic agents and the 1like are
currently employed as pharmaceuticals. In addition,
secretory proteins other than those described above are
undergoing clinical trials for developing their wuse as
pharmaceuticals. It is believed that the human cells produce
many unknown secretory proteins. Availability of these
secretory proteins as well as genes encoding them is
expected to lead to development of novel pharmaceuticals
utilizing them.

On the other hand, membrane proteins play
important roles, as signal receptors, ion channels,
transporters and the like in the material transport and the
signal transduction through the cell membrane. Examples

thereof include receptors for various cytokines, 1ion
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channels for the sodium ion, the potassium ion, the chloride
ion and the 1like, transporters for saccharides and amino
acids and the like. The genes for many of them have already
been cloned. It has been clarified that abnormalities in
these membrane proteins are involved in a number of
previously cryptogenic diseases. Therefore, discovery of a
new membrane protein is expected to lead to elucidation of
the causes of many diseases, so that isolation of new genes
encoding the membrane proteins has been desired.

Heretofore, due to difficulty in the purification
from human cells, many of these secretory proteins and
membrane proteins have been isolated by genetic approaches.
A general method i1s the so-called expression cloning method,
in which a cDNA library is introduced into eukaryotic cells
to express cDNAs, and the cells secreting, or expressing on
the surface of membrane, the protein having the activity of
interest are then screened. However, only genes for proteins
with known functions can be cloned by using this method.

In general, a secretory protein or a membrane
protein possesses at least one hydrophobic domain within the
protein. After synthesis on ribosomes, such domain works as
a secretory signal or remains in the phospholipid membrane
to be entrapped in the membrane. Accordingly, if the
existence of a highly hydrophobic domain is observed in the

amino acid sequence of a protein encoded by a cDNA when the
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whole base sequence of the full-length cDNA is determined,
it is considered that the cDNA encodes a secretory protein

or a membrane protein.

OBJECTS OF INVENTION

The main object of the present invention 1is to
provide novel human proteins having hydrophobic domains,
DNAs encoding these proteins, expression vectors for these
DNAs, transformed eukaryotic cells that are capable of
expressing these DNAs and antibodies directed to these
proteins. This object as well as other objects and
advantages of the present invention will become apparent to
those skilled in the art from the following description with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 illustrates the
hydrophobicity/hydrophilicity profile of the protein encoded
by clone HP03394.

Fig. 2 illustrates the
hydrophobicity/hydrophilicity profile of the protein encoded
by clone HP03395.

Fig. 3 illustrates the
hydrophobicity/hydrophilicity profile of the protein encoded

by clone HP10685.
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SUMMARY OF INVENTION

As the result of intensive studies,
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having hydrophobic domains from the human full-length cDNA
bank, thereby completing the present invention. Thus, the
present invention provides a human protein having
hydrophobic domain(s), namely a protein comprising any one
of an amino acid sequence selected from the group consisting
of SEQ ID NOS: 1 to 10. Moreover, the present invention
provides a DNA encoding said protein, exemplified by a cDNA
comprising any one of a base sequence selected from the
group consisting of SEQ ID NOS: 11 to 30, an expression
vector that is capable of expressing said DNA by in vitro
translation or in eukaryotic cells, a transformed eukaryotic
cell that is capable of expressing said DNA and of producing

said protein and an antibody directed to said protein.

DETAILED DESCRIPTION OF THE INVENTION

The proteins of the present invention can be
obtained, for example, by a method for isolating proteins
from human organs, cell lines or the like, a method for
preparing peptides by the chemical synthesis based on the
amino acid sequence of the present invention, or a method
for producing proteins by the recombinant DNA technology
using the DNAs encoding the hydrophobic domains of the
present invention. Among these, the method for producing
proteins by the recombinant DNA technology is preferably

employed. For example, the proteins can be expressed in
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vitro by preparing an RNA by in vitro transcription from a
vector having the cDNA of the present invention, and then
carrying out in vitro translation using this RNA as a
template. Alternatively, incorporation of the translated
region into a suitable expression vector by the method known
in the art may lead to expression of a large amount of the
encoded protein in prokaryotic cells such as Escherichia
coli, Bacillus subtilis, etc., and eukaryotic cells such as
yeasts, insect cells, mammalian cells, etc.

In the case where the protein of the present
invention is produced by expressing the DNA by in vitro
translation, the protein of the present invention can be
produced in vitro by incorporating the translated region of
this cDNA into a vector having an RNA polymerase promoter,
and then adding the vector to an in vitro translation system
such as a rabbit reticulocyte lysate or a wheat germ extract,
which contains an RNA polymerase corresponding to the
promoter. The RNA polymerase promoters are exemplified by T7,
T3, SP6 and the like. The vectors containing promoters for
these RNA polymerases are exemplified by pKAl, pCDM8, pT3/T7
18, pT7/3 19, pBluescript II and the like. Furthermore, the
protein of the present invention can be expressed in the
secreted form or the form incorporated in the microsome
membrane when a canine pancreas microsome or the like is

added to the reaction system.
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In the case where the protein of the present
invention is produced by expressing the DNA in a
microorganism such as Escherichia coli etc., a recombinant
expression vector in which the translated region of the cDNA
of the present invention 1is incorporated into an expression
vector having an origin which is capable of replicating in
the microorganism, a promoter, a ribosome-binding site, a
cDNA-cloning site, a terminator and the like is constructed.
After transformation of the host cells with this expression
vector, the resulting transformant is grown, whereby the
protein encoaed by the cDNA can be produced 1in large
quantities 1in the microorganism. In this case, a protein
fragment containing any translated region can be obtained by
adding an initiation codon and a termination codon in front
of and behind the selected translated region to express the
protein. Alternatively, the protein can be expressed as a
fusion protein with another protein. Only the portion of the
protein encoded by the cDNA can be obtained by cleaving this
fusion protein with a suitable protease. The expression
vectors for Escherichia coli are exemplified by the pUC
series, pBluescript II, the pET expression system, the pGEX
expression system and the like.

In the case where the protein of the present
invention is produced by expressing the DNA in eukaryotic

cells, the protein of the present invention can be produced
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as a secretory protein, or as a membrane protein on the
surface of cell membrane, by incorporating the translated
region of the cDNA into an expression vector for eukaryotic
cells that has a promoter, a splicing region, a poly(A)
addition site and the like, and then introducing the vector
into the eukaryotic «cells. The expression vectors are
exemplified by pKAl, pEDédpc2, pCDM8, pSVK3, pMSG, pSVL,
pBK-CMV, pBK-RSV, EBV vectors, PpRS, pYES2 and the like.
Examples of eukaryotic cells to be used in general include
mammalian cultured cells such as monkey kidney COS7 cells,
Chinese hamster ovary CHO cells and the like, budding yeasts,
fission yeasts, silkworm cells, Xenopus oocytes and the like.
Any eukaryotic cells may be used as long as they are capable
of expressing the proteins of the present invention. The
expression vector can be introduced into the eukaryotic
cells by using a method known in the art such as the
electroporation method, the calcium phosphate method, the
liposome method, the DEAE-dextran method and the like.

After the protein of the present invention is
expressed in prokaryotic cells or eukaryotic cells, the
protein of interest can be isolated and purifie; from the
culture by a combination of separation procedures known in
the art. Examples of the separation procedures include

treatment with a denaturing agent such as urea or a

detergent, sonication, enzymatic digestion, salting-out or
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solvent precipitation, dialysis, centrifugation,
ultrafiltration, gel filtration, SDS-PAGE, isoelectric
focusing, ion-exchange chromatography, hydrophobic
chromatography, affinity chromatography, reverse phase
chromatography and the like.

The proteins of the present invention also include
peptide fragments (of 5 amino acid residues or more)
containing any partial amino acid sequences in the amino
acid sequences represented by SEQ ID NOS: 1 to 10. These
peptide fragments can be utilized as antigens for
preparation of antibodies. Among the proteins of the present
invention, those having the signal sequences are secreted in
the form of mature proteins after the signal sequences are
removed. Therefore, these mature proteins shall come within
the scope of the protein of the present invention. The N-
terminal amino acid sequences of the mature proteins can be
easily determined by using the method for the determination
of cleavage site of a signal sequence [JpP-A 8-187100].
Furthermore, some membrane proteins undergo the processing
on the cell surface to be converted to the secreted forms.
Such proteins or peptides in the secreted forms shall also
come within the scope of the protein of the present
invention. In the case where sugar chain-binding sites are
present in the amino acid sequences of the proteins,

expression of the proteins in appropriate eukaryotic cells
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affords the proteins to which sugar chains are added.
Accordingly, such proteins or peptides to which sugar chains
are added shall also come within the scope of the protein of
the present invention.

The DNAs of the present invention include all the
DNAs encoding the above-mentioned proteins. These DNAs can
be obtained by using a method for chemical synthesis, a
method for cDNA cloning and the like.

The cDNAs of the present invention can be cloned,
for example, from cDNA libraries derived from the human
cells. The cDNAs are synthesized by using poly(A)®" RNAs
extracted from human cells as templates. The human cells may
be cells delivered from the human body, for example, by the
operation or may be the cultured cells. The cDNAs can be
synthesized by using any method such as the Okayama-Berg
method [Okayama, H. and Berg, P., Mol. Cell. Biol. 2: 161-
170 (1982)], the Gubler-Hoffman method ([Gubler, U. and
Hoffman, J., Gene 25: 263-269 (1983)] and the like. However,
it is desirable to use the capping method (Kato, S. et al.,
Gene 150: 243-250 (1994)]), as exemplified in Examples, in
order to obtain a full-length clone in an effective manner.
In addition, commercially available human cDNA libraries can
be utilized. The cDNAs of the present invention can be
cloned from the CcDNA libraries Dby synthesizing an

oligonucleotide on the basis of base sequences of any
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portion in the cDNA of the present invention and screening
the cDNA libraries using this oligonucleotide as a probe for
colony or plaque hybridization according to a method known
in the art. In addition, the cDNA fragments of the present
invention can be prepared from an mRNA isolated from human
cells by the RT-PCR method in which oligonucleotides which
hybridize with both termini of the cDNA fragment of interest
are synthesized, which are then used as the primers.

The cDNAs of the present invention are
characterized in that they comprise any one of the base
sequences represented by SEQ ID NOS: 11 to 20 or the base
sequences represented by SEQ ID NOS: 21 to 30. Table 1
summarizes the clone number (HP number), the cells from
which the cDNA clone was obtained, the total number of bases
of the cDNA, and the number of the amino acid residues of

the encoded protein, for each of the cDNAs.
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Table 1
Number Number of
SEQ ID NO HP number Cell of amino acid
bases residues
1, 11, 21 HP03394 Umbilical cord blood 2007 339
2, 12, 22 HP03395 Thymus 2264 487
3, 13, 23 HP10685 Umbilical cord blood 1907 262
4, 14, 24 HP10686 PMA-U937 1727 166
5, 15, 25 HP10689 Umbilical cord blood 2150 416
6, 16, 26 HP10690 Umbilical cord blood 1986 117
7, 17, 27 HP10694 Umbilical cord blood 2170 324
8, 18, 28 HP10696 Umbilical cord blood 1738 137
9, 19, 29 HP10697 Thymus 1930 311
10, 20, 30 HP10699 Umbilical cord blood 1892 543

The same clones as the cDNAs of the present
invention can be easily obtained by screening the CcDNA
libraries constructed from the human cell lines or human
tissues utilized in the ©present invention using an
oligonucleotide probe synthesized on the basis of the base
sequence of the cDNA provided in any one of SEQ ID NOS: 11
to 30.

In general, the polymorphism due to the individual
differences is frequently observed in human genes.
Accordingly, any cDNA in which one or plural nucleotides are
added, deleted and/or substituted with other nucleotides in
SEQ ID NOS: 11 to 30 shall come within the scope of the
present invention.

Similarly, any protein in which one or plural
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amino acids are added, deleted and/or substituted with other
amino acids resulting from the above-mentioned changes shall
come within the scope of the present invention, as long as
the protein possesses the activity of the protein having any
one of the amino acid sequences represented by SEQ ID NOS: 1
to 10.

The cDNAs of the present invention also include
cDNA fragments (of 10 bp or more) containing any partial
base sequence in the base sequences represented by SEQ ID
NOS: 11 to 20 or in the base sequences represented by SEQ ID
NOS: 21 to 30. Also, DNA fragments consisting of a sense
strand and an anti-sense strand shall come within this scope.
These DNA fragments can be utilized as the probes for the
genetic diagnosis.

The antibody of the present invention can be
obtained from a serum after immunizing an animal using the
protein of the present invention as an antigen. A peptide
that is chemically synthesized based on the amino acid
sequence of the present invention and a protein expressed in
eukaryotic or prokaryotic cells can be used as an antigen.
Alternatively, an antibody can be prepared by introducing
the above-mentioned expression vector for eukaryotic cells
into the muscle or the skin of an animal by injection or by
using a gene gun and then collecting a serum therefrom (JP-A

7-313187). Animals that can be used include a mouse, a rat,
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a rabbit, a goat, a chicken and the like. A monoclonal
antibody directed to the protein of the present invention
can be produced by fusing B cells collected from the spleen
of the immunized animal with myelomas to generate hybridomas.

In addition to the activities and uses described
above, the polynucleotides and proteins of the present
invention may exhibit one or more of the uses or biological
activities (including those associated with assays cited
herein) identified below. Uses or activities described for
proteins of the present invention may be provided by
administration or use of such proteins or by administration
or use of polynucleotides encoding such proteins (such as,
for example, in gene therapies or vectors suitable for
introduction of DNA).

Research Uses and Utilities

The polynucleotides provided by the present
invention can be used by the research community for various
purposes. The polynucleotides can be used to express
recombinant protein for analysis, characterization or
therapeutic use; as markers for tissues in which the
corresponding protein 1is preferentially expressed (either
constitutively or at a particular stage of tissue
differentiation or development or in disease states); as
molecular weight markers on Southern gels; as chromosome

markers or tags (when labeled) to identify chromosomes or to
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map related gene positions; to compare with endogenous DNA
sequences in patients to identify potential genetic
disorders; as probes to hybridize and thus discover novel,
related DNA sequences; as a source of information to derive
PCR primers for genetic fingerprinting; as a probe to
"subtract-out" known sequences in the process of discovering
other novel polynucleotides; for selecting and making
oligomers for attachment to a "gene chip" or other support,
including for examination of expression patterns; to raise
anti-protein antibodies using DNA immunization techniques;
and as an antigen to raise anti-DNA antibodies or elicit
another immune response. Where the polynucleotide encodes a
protein which binds or potentially binds to another protein
(such as, for example, in a receptor-ligand interaction),
the polynucleotide can also be used in interaction trap
assays (such as, for example, that described in Gyuris et
al., Cell 75:791-803 (1993)) to identify polynucleotides
encoding the other protein with which binding occurs or to
identify inhibitors of the binding interaction.

The proteins provided by the present invention can
similarly be used in assay to determine biological activity,
including in a panel of multiple proteins for high-
throughput screening; to raise antibodies or to elicit
another immune response; as a reagent (including the labeled

reagent) in assays designed to quantitatively determine
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levels of _the protein (or its receptor) in biological
fluids; as markers for tissues in which the corresponding
protein is preferentially expressed (either constitutively
or at a particular stage of tissue differentiation or
development or in a disease state); and, of course, to
isolate correlative receptors or ligands. Where the protein
binds or potentially binds to another protein (such as, for
example, in a receptor-ligand interaction), the protein can
be used to identify the other protein with which binding
occurs or to identify inhibitors of the binding interaction.
Proteins involved in these binding interactions can also be
used to screen for peptide or small molecule inhibitors or
agonists of the binding interaction.

Any or all of these research utilities are capable
of being developed into reagent grade or kit format for
commercialization as research products.

Methods for performing the uses listed above are
well known to those skilled in the art. References
disclosing such methods include without limitation
"Molecular Cloning: A Laboratory Manual", 2d ed., Cold
Spring Harbor Laboratory Press, Sambrook, J., E.F. Fritsch
and T. Maniatis eds., 1989, and "Methods in Enzymology:
Guide to Molecular Cloning Techniques"”, Academic Press,

Berger, S.L. and A.R. Kimmel eds., 1987.

. ional
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PQlynucleotides and proteins of the present
invention can also be wused as nutritional sources or
supplements. Such uses include without limitation use as a
protein or amino acid supplement, use as a carbon source,
use as a nitrogen source and use as a source of carbohydrate.
In such cases the protein or polynucleotide of the invention
can be added to the feéd of a particular organism or can be
administered as a separate solid or liquid preparation, such
as in the form of powder, pills, solutions, suspensions or
capsules. In the case of microorganisms, the protein or
polynucleotide of the invention can be added to the medium
in or on which the microorganism is cultured.

Cvtokine and Cell Proliferation/Differentiation

A protein of the present invention may exhibit
cytokine, cell proliferation (either inducing or inhibiting)
or cell differentiation (either inducing or inhibiting)
activity or may induce production of other cytokines in
certain cell populations. Many protein factors discovered to
date, including all known cytokines, have exhibited activity
in one or more factor dependent cell proliferation assays,
and hence the assays serve as a convenient confirmation of
cytokine activity. The activity of a protein of the present
invention is evidenced by any one of a number of routine

factor dependent cell proliferation assays for cell lines
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including, without limitation, 32D, DA2, DAlG, T10, B9,
B9/11, BaF3, MC9/G, M+ (preB M+), 2E8, RBS, DAl, 123, T1l1l65,
HT2, CTLL2, TF-1, Mo7e and CMK.

The activity of a protein of the invention may,
among other means, be measured by the following methods:

Assays for T-cell or thymocyte proliferation
include without limitation those described in: Current
Protocols in Immunology, Ed by J. E. Coligan, A.M. Kruisbeek,
D.H. Margulies, E.M. Shevach, W Strober, Pub. Greene
Publishing Associates and Wiley-Interscience (Chapter 3, In
Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter
7, Immunologic studies in Humans); Takai et al., J. Immunol.
137:3494-3500, 1986; Bertagnolli et al., J. Immunol.
145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology
133:327-341, 1991; Bertagnolli, et al., J. Immunol .
149:3778-3783, 1992; Bowman et al., J. Immunol. 152: 1756-
1761, 1994.

Assays for cytokine production and/or
proliferation of spleen cells, lymph node <cells or
thymocytes include, without limitation, those described in:
Polyclonal T cell stimulation, Kruisbeek, A.M. and Shevach,
E.M. In Current Protocols in Immunology. J.E.e.a. Coligan
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto.
1994; and Measurement of mouse and human Interferon vy,

Schreiber, R.D. In Current Protocols in Immunology. J.E.e.a.
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Coligan eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons,
Toronto. 1994.

Assays for proliferation and differentiation of
hematopoietic and lymphopoietic cells 1include, without
limitation, those described in: Measurement of Human and
Murine Interleukin 2 and Interleukin 4, Bottomly, K., Davis,
L.S. and Lipsky, P.E. In Current Protocols in Immunology.
J.E.e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and
Sons, Toronto. 1991; deVries et al., J. Exp. Med. 173:1205-
1211, 1991; Moreau et al., Nature 336:690-692, 1988;
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-
2938, 1983; Measurement of mouse and human interleukin 6-
Nordan, R. In Current Protocols 1in Immunology. J.E.e.a.
Coligan eds. Vol 1 pp. 6.6.1-6.6.5, John Wiley and Sons,
Toronto. 1991; Smith et al., Proc. Natl. Acad. Sci. U.S.A.
83:1857-1861, 1986; Measurement of human Interleukin 11 -
Bennett, F., Giannotti, J., Clark, S.C. and Turner, K. J. In
Current Protocols in Immunology. J.E.e.a. Coligan eds. Vol 1
pp. 6.15.1 John Wiley and Sons, Toronto. 1991; Measurement
of mouse and human Interleukin 9 - Ciarletta, A., Giannotti,
J., Clark,s.C. and Turner, K.J. In Current Protocols 1in
Immunology. J.E.e.a. Coligan eds. Vol 1 pp. 6.13.1, John
Wiley and Sons, Toronto. 1991.

Assays for T-cell clone responses to antigens

(which will identify, among others, proteins that affect
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APC-T cell interactions as well as direct T-cell effects by
measuring proliferation and cytokine production) include,
without limitation, those described in: Current Protocols in
Immunology, Ed by J. E. Coligan, A.M. Kruisbeek, D.H.
Margulies, E.M. Shevach, W Strober, Pub. Greene Publishing
Associates and Wiley-Interscience (Chapter 3, In Vitro
assays for Mouse Lymphocyte Function; Chapter 6, Cytokines
and their cellular receptors; Chapter 7, Immunologic studies
in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA
77:6091-6095, 1980; Weinberger et al., Eur. J. Immun.
11:405-411, 1981; Takai et al., J. Immunol. 137:3494-3500,
1986; Takai et al., J. Immunol. 140:508-512, 1988.

Tmmune Stimulating or Suppressing Activity

A protein of the present invention may also
exhibit immune stimulating or immune suppressing activity,
including without limitation the activities for which assays
are described herein. A protein may be useful 1in the
treatment of various immune deficiencies and disorders
(including severe combined immunodeficiency (SCID)), e.g.,
in regulating (up or down) growth and proliferation of T
and/or B lymphocytes, as well as effecting the cytolytic
activity of NK cells and other cell populations. These
immune deficiencies may be genetic or be caused by viral
(e.g., HIV) as well as bacterial or fungal infections, or

may result from autoimmune disorders. More specifically,
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infectious diseases causes by viral, bacterial, fungal or
other infection may be treatable using a protein of the
present invention, including infections by HIV, hepatitis
viruses, herpesviruses, mycobacteria, Leishmania SPP -,
malaria spp. and various fungal infections such as
candidiasis. Of course, in this regard, a protein of the
present invention may also be useful where a boost to the
immune system generally may be desirable, i.e., 1in the
treatment of cancer.

Autoimmune disorders thch may be treated using a
protein of the present invention include, for example,
connective tissue disease, multiple sclerosis, systemic
lupus erythematosus, rheumatoid arthritis, autoimmune
pulmonary inflammation, Guillain-Barre syndrome, autoimmune
thyroiditis, insulin dependent diabetes mellitis, myasthenia
gravis, graft-versus-host disease and autoimmune
inflammatory eye disease. Such a protein of the present
invention may also to be useful in the treatment of allergic
reactions and conditions, such as asthma (particularly
allergic asthma) or other respiratory problems. Other
conditions, in which immune suppression 1is desired
(including, for example, organ transplantation), may also be
treatable using a protein of the present invention.

Using the proteins of the invention it may also be

possible to immune responses, in a number of ways. Down
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regulation may be in the form of inhibiting or blocking an
immune response already in progress or may involve
preventing the induction of an immune response. The
functions of activated T «cells may be inhibited by
suppressing T cell responses Or by inducing specific
tolerance in T cells, or both. Immunosuppression of T cell
responses 1s generally an active, non-antigen-specific,
process which requires continuous exposure of the T cells to
the suppressive agent. Tolerance, which involves inducing
non-responsiveness or anergy in T cells, is distinguishable
from immunosuppression in that it is generally antigen-
specific and persists after exposure to the tolerizing agent
has ceased. Operationally, tolerance can be demonstrated by
the lack of a T cell response upon reexposure to specific
antigen in the absence of the tolerizing agent.

Down regulating or preventing one or more antigen
functions (including without limitation B lymphocyte antigen
functions (such as , for example, B7)), e.9., preventing
high level lymphokine synthesis by activated T cells, will
be useful in situations of tissue, skin and organ
transplantation and in graft-versus-host disease (GVHD). For
example, blockage of T cell function should result in
reduced tissue destruction in tissue transplantation.
Typically, in tissue transplants, rejection of the

transplant is initiated through its recognition as foreign
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by T cells, followed by an immune reaction that destroys the
transplant. The administration of a molecule which inhibits
or blocks interaction of a B7 lymphocyte antigen with its
natural ligand(s) on immune cells (such as a soluble,
monomeric form of a peptide having B7-2 activity alone or in
conjunction with a monomeric form of a peptide having an
activity of another B lymphocyte antigen (e.g., B7-1, B7-3)
or blocking antibody), prior to transplantation can lead to
the binding of the molecule to the natural ligand(s) on the
immune cells without transmitting the corresponding
costimulatory signal. Blocking B lymphocyte antigen function
in this matter prevents cytokine synthesis by immune cells,
such as T cells, and thus acts as an immunosuppressant.
Moreover, the lack of costimulation may also be sufficient
to anergize the T cells, thereby inducing tolerance 1in a
subject. Induction of long-term tolerance by B lymphocyte
antigen-blocking reagents may avoid the necessity of
repeated administration of these Dblocking reagents. To
achieve sufficient immunosuppression or tolerance in a
subject, it may also be necessary to block the function of a
combination of B lymphocyte antigens.

The efficacy of particular blocking reagents in
preventing organ transplant rejection or GVHD can be
assessed using animal models that are predictive of efficacy

in humans. Examples of appropriate systems which can be used
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include allogeneic cardiac grafts in rats and xenogeneic
pancreatic islet cell grafts in mice, both of ‘which have
been used to examine the immunosuppressive effects of
CTLA4Ig fusion proteins in vivo as described in Lenschow et
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl.
Acad. Sci USA, 89:11102-11105 (1992). In addition, murine
models of GVHD (see Paul ed., Fundamental Immunology, Raven
Press, New York, 1989, pp. 846-847) can be used to determine
the effect of blocking B lymphocyte antigen function in vivo
on the development of that disease.

Blocking antigen function may also be
therapeutically useful for treating autoimmune diseases.
Many autoimmune disorders are the result of inappropriate
activation of T cells that are reactive against self tissue
and which promote the production of cytokines and
autoantibodies involved in the pathology of the diseases.
Preventing the activation of autoreactive T cells may reduce
or eliminate disease symptoms. Administration of reagents
which block costimulation of T .cells by disrupting
receptor:ligand interactions of B lymphocyte antigens can be
used to inhibit T cell activation and prevent production of
autoantibodies or T cell-derived cytokines which may be
involved in the disease process. Additionally, Dblocking
reagents may induce antigen-specific tolerance of

autoreactive T cells which could lead to long-term relief
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from the disease. The efficacy of blocking reagents in
preventing or alleviating autoimmune disorders can be
determined using a number of well-characterized animal
models of human autoimmune diseases. Examples include murine
experimental autoimmune encephalitis, systemic lupus
erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine
autoimmune collagen arthritis, diabetes mellitus in NOD mice
and BB rats, and murine experimental myasthenia gravis (see
Paul ed., Fundamental Immunology, Raven Press, New York,
1989, pp. 840-856).

Upregulation of an antigen function (preferably a
B lymphocyte antigen function), as a means of up regulating
immune responses, may also be useful in therapy.
Upregulation of immune responses may be 1in the form of
enhancing an existing immune response or eliciting an
initial immune response. For example, enhancing an immune
response through stimulating B lymphocyte antigen function
may be useful in cases of viral infection. In addition,
systemic viral diseases such as influenza, the common cold,
and encephalitis might be alleviated by the administration
of stimulatory forms of B lymphocyte antigens systemically.

Alternatively, anti-viral immune responses may be
enhanced in an infected patient by removing T cells from the
patient, costimulating the T cells in vitro with wviral

antigen-pulsed APCs either expressing a peptide of the
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present invention or together with a stimulatory form of a
soluble peptide of the present invention and reintroducing
the in vitro activated T cells into the patient. Another
method of enhancing anti-viral immune responses would be to
isolate infected cells from a patient, transfect them with a
nucleic acid encoding a protein of the present invention as
described herein such that the cells express all or a
portion of the protein on their surface, and reintroduce the
transfected cells into the patient. The infected cells would
now be capable of delivering a costimulatory signal to, and
thereby activate, T cells in vivo.

In another application, up regulation or
enhancement of antigen function (preferably B lymphocyte
antigen function) may be useful in the induction of tumor
immunity. Tumor cells (e.g., sarcoma, mnelanoma, lymphoma,
leukemia, neuroblastoma, carcinoma) transfected with a
nucleic acid encoding at least one peptide of the present
invention can be administered to a subject to overcome
tumor-specific tolerance in the subject. If desired, the
tumor cell can be transfected to express a combination of
peptides. For example, tumor cells obtained from a patient
can be transfected ex vivo with an expression vector
directing the expression of a peptide having B7-2-1ike
activity alone, or in conjunction with a peptide having B7-

1-like activity and/or B7-3-like activity. The transfected
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tumor cells are returned to the patient to result in
expression of the peptides on the surface of the transfected
cell. Alternatively, gene therapy techniques can be used to
target a tumor cell for transfection in vivo.

The presence of the peptide of the present
invention having the activity of a B lymphocyte antigen(s)
on the surface of the tumor cell provides the necessary
costimulation signal to T cells to induce a T cell mediated
immune response against the transfected tumor cells. In
addition, tumor cells which lack MHC class I or MHC class I1
molecules, or which fail to reexpress sufficient amounts of
MHC class I or MHC class II molecules, can be transfected
with nucleic acid encoding all or a portion of (e.g., a
cytoplasmic-domain truncated portion) of an MHC class I «
chain protein and B, microglobulin protein or an MHC class

II @ chain protein and an MHC class II B chain protein to

thereby express MHC class I or MHC class II proteins on the
cell surface. Expression of the appropriate class I or class
II MHC in conjunction with a peptide having the activity of
a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T
cell mediated immune response against the transfected tumor
cell. Optionally, a gene encoding an antisense construct
which Dblocks expression of an MHC class Il associated
protein, such as the invariant chain, <can also be

cotransfected with a DNA encoding a peptide having the
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activity of a B lymphocyte antigen to promote presentation
of tumor associated antigens and induce tumor specific
immunity. Thus, the induction of a T cell mediated immune
response in a human subject may be sufficient to overcome
tumor-specific tolerance in the subject.

The activity of a protein of the invention may,
among other means, be measured by the following methods:

Suitable assays for thymocyte or splenocyte
cytotoxicity include, without limitation, those described
in: Current Protocols in Immunology, Ed by J. E. Coligan,
A.M. Kruisbeek, D.H. Margulies, E.M. Shevach, W Strober, Pub.
Greene Publishing Associates and Wiley-Interscience (Chapter
3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19;
Chapter 7, Immunologic studies in Humans); Herrmann et al.,
Proc. Natl. Acad. Sci. USA 78:2488-2492, 1981; Herrmann et
al., J. Immunol. 128:1968-1974, 1982; Handa et al., J.
Immunol. 135:1564-1572, 1985; Takai et al., J. Immunol.
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512,
1988; Herrmann et al., Proc. Natl. Acad. Sci. USA 78:2488-
2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974,
1982; Handa et al., J. Immunol. 135:1564-1572, 1985; Takai
et al., J. Immunol. 137:3494-3500, 1986; Bowmanet al., J.
Virology 61:1992-1998; Takai et al., J. Immunol. 140:508-512,
1988; Bertagnolli et al., Cellular Immunology 133:327-341,

1991; Brown et al., J. Immunol. 153:3079-3092, 1994.
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Assays for T-cell-dependent immunoglobulin
responses and isotype switching (which will identify, among
others, proteins that modulate T-cell dependent antibody
responses and that affect Thl/Th2 profiles) include, without
limitation, those described in: Maliszewski, J. Immunol.
144:3028-3033, 1990; and Assays for B cell function: In
vitro antibody production, Mond, J.J. and Brunswick, M. In
current Protocols in Immunology. J.E.e.a. Coligan eds. Vol 1
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994.

Mixed lymphocyte reaction (MLR) assays (which will
identify, among others, proteins that generate predominantly
Thl and CTL responses) include, without limitation, those
described in: Current Protocols in Immunology, Ed by J. E.
Coligan, A.M. Kruisbeek, D.H. Margulies, E.M. Shevach, W
Strober, Pub. Greene Publishing Associates and Wiley-
Interscience (Chapter 3, In Vitro assays for Mouse
Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies
in Humans); Takai et al., J. Immunol. 137:3494-3500, 1986;
Takai et al., J. Immunol. 140:508-512, 1988; Bertagnolli et
al., J. Immunol. 149:3778-3783, 1992.

Dendritic  cell-dependent assays (which  will
identify, among others, proteins expressed by dendritic
cells that activate naive T-cells) include, without
limitation, those described in: Guery et al., J. Immunol.

134:536-544, 1995; Inaba et al., Journal of Experimental
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Medicine 173:549-559, 1991; Macatonia et al., Journal of
Immunology 154:5071-5079, 1995; Porgador et al., Journal of
Experimental Medicine 182:255-260, 1995; Nair et al.,
Journal of Virology 67:4062-4069, 1993; Huang et al.,
Science 264:961-965, 1994; Macatonia et al., Journal of
Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al.,
Journal of Clinical Investigation 94:797-807, 1994; and
Inaba et al., Journal of Experimental Medicine 172:631-640,
1990.

Assays for lymphocyte survival/apoptosis (which
will identify, among others, proteins that prevent apoptosis
after superantigen induction and proteins that regulate
lymphocyte homeostasis) include, without limitation, those
described in: Darzynkiewicz et al., Cytometry 13:795-808,
1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et
al., Cancer Research 53:1945-1951, 1993; Itoh et al., Cell
66:233-243, 1991; Zacharchuk, Journal of Immunology
145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897,
1993; Gorczyca et al., International Journal of Oncology
1:639-648, 1992.

Assays for proteins that influence early steps of
T-cell commitment and development include, without
limitation, those described in: Antica et al., Blood 84:111-
117, 1994; Fine et al., Cellular Immunology 155:111-122,

1994; Galy et al., Blood 85:2770-2778, 1995; Toki et al.,
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Proc. Nat. Acad Sci. USA 88:7548-7551, 1991.

Hematopoiesis Regulating Activity

A protein of the present invention may be useful
in regulation of hematopoiesis and, consequently, in the
treatment of myeloid or lymphoid cell deficiencies. Even
marginal biological activity in support of colony forming
cells or of factor-dependent cell lines indicates
involvement in regulating hematopoiesis, e.g. in supporting
the growth and proliferation of erythroid progenitor cells
alone or in combination with other cytokines, thereby
indicating utility, for example, in treating various anemias
or for use in conjunction with irradiation/chemotherapy to
stimulate the production of erythroid precursors and/or
erythroid cells; in supporting the growth and proliferation
of myeloid cells such as granulocytes and
monocytes/macrophages (i.e., traditional CSF activity)
useful, for example, in conjunction with chemotherapy to
prevent or treat consequent myelo-suppression; iﬁ supporting
the growth and proliferation of megakaryocytes and
consequently of platelets thereby allowing prevention or
treatment of various platelet disorders such as
thrombocytopenia, and generally for use in place of or
complementary to platelet transfusions; and/or in supporting
the growth and proliferation of hematopoietic stem cells

which are capable of maturing to any and all of the above-
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mentioned hematopoietic cells and therefore find therapeutic
utility in various stem cell disorders (such as those
usually treated with transplantation, including, without
limitation, aplastic anemia and paroxysmal nocturnal
hemoglobinuria), as well as in repopulating the stem cell
compartment post irradiation/chemotherapy, either in-vivo or
ex-vivo (i.e., in conjunction with bone marrow
transplantation or with peripheral progenitor cell
transplantation (homologous or heterologous)) as normal
cells or genetically manipulated for gene therapy.

The activity of a protein of the invention may,
among other means, be measured by the following methods:

Suitable assays for proliferation and
differentiation of various hematopoietic 1lines are cited
above.

Assays for embryonic stem cell differentiation
(which will identify, among others, proteins that influence
embryonic differentiation hematopoiesis) include, without
limitation, those described in: Johansson et al. Cellular
Biology 15:141-151, 1995; Keller et al., Molecular and
Cellular Biology 13:473-486, 1993; McClanahan et al., Blood
81:2903-2915, 1993.

Assays for stem cell survival and differentiation
(which will identify, among others, proteins that requlate

lympho-hematopoiesis) include, without limitation, those
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described  in: Methylcellulose colony forming assays,
Freshney, M.G. In Culture of Hematopoietic Cells. R.I.
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New
York, NY. 1994; Hirayama et al., Proc. Natl. Acad. Sci. USA
89:5907-5911, 1992; Primitive hematopoietic colony forming
cells with high proliferative potential, McNiece, I.K. and
Briddell, R.A. In Culture of Hematopoietic Cells. R.I.
Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New
York, NY. 1994; Neben et al., Experimental Hematology
22:353-359, 1994; Cobblestone area forming cell assay,
Ploemacher, R.E. In Culture of Hematopoietic Cells. R.I.
Freshney, et al. eds. Vol pp. 1-21, Wiley-Liss, Inc., New
York, NY. 1994; Long term Dbone marrow cultures in the
presence of stromal cells, Spooncer, E., Dexter, M. and
Allen, T. In Culture of Hematopoietic Cells. R.I. Freshney,
et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, NY.
1994; Long term culture initiating cell assay, Sutherland,
H.J. In Culture of Hematopoietic Cells. R.I. Freshney, et al.
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, NY. 1994.

Tissue Growth Activity

A protein of the present invention also may have
utility in compositions used for bone, cartilage, tendon,
ligament and/or nerve tissue growth or regeneration, as well
as for wound healing and tissue repair and replacement, and

in the treatment of burns, incisions and ulcers.
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A protein of the present invention, which induces
cartilage and/or bone growth in circumstances where bone 1is
not normally formed, has application in the healing of bone
fractures and cartilage damage or defects in humans and
other animals. Such a preparation employing a protein of the
invention may have prophylactic use in closed as well as
open fracture reduction and also in the improved fixation of
artificial Jjoints. De novo bone formation induced by an
osteogenic agent contributes to the repair of congenital,
trauma induced, or oncologic resection induced craniofacial
defects, and also is useful in cosmetic plastic surgery.

A protein of this invention may also be used in
the treatment of periodontal disease, and in other tooth
repair processes. Such agents may provide an environment to
attract bone-forming cells, stimulate growth of bone-forming
cells or induce differentiation of progenitors of bone-
forming cells. A protein of the invention may also be useful
in the treatment of osteoporosis or osteoarthritis, such as
through stimulation of bone and/or cartilage repair or by
blocking inflammation or processes of tissue destruction
(collagenase activity, osteoclast activity, etc.) mediated
by inflammatory processes.

Another category of tissue regeneration activity
that may be attributable to the protein of the present

invention is tendon/ligament formation. A protein of the
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present invention, which induces tendon/ligament-like tissue
or other tissue formation in circumstances where such tissue
is not normally formed, has application in the healing of
tendon or ligament tears, deformities and other tendon or
ligament defects 1in humans and other animals. Such a
preparation employing a tendon/ligament-like tissue inducing
protein may have prophylactic use in preventing damage to
tendon or ligament tissue, as well as use in the improved
fixation of tendon or ligament to bone or other tissues, and
in repairing defects to tendon or ligament tissue. De novo
tendon/ligament-like tissue formation induced by a
composition of the present invention contributes to the
repair of congenital, trauma induced, or other tendon or
ligament defects of other origin, and is also useful in
cosmetic plastic surgery for attachment or repair of tendons
or ligaments. The compositions of the present invention may
provide an environment to attract tendon or ligament-forming
cells, stimulate growth of tendon- or ligament-forming cells,
induce differentiation of progenitors of tendon- or
ligament-forming cells, or induce growth of tendon/ligament
cells or progenitors ex vivo for return in vivo to effect
tissue repair. The compositions of the invention may also be
useful in the treatment of tendinitis, carpal tunnel
syndrome and other tendon or 1ligament defects. The

compositions may also include an appropriate matrix and/or
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sequestering agent as a carrier as is well known in the art.

The protein of the present invention may also be
useful for proliferation of neural cells and for
regeneratioh of nerve and brain tissue, 1i.e. for the
treatment of central and peripheral nervous system diseases
and neuropathies, as well as mechanical and traumatic
disorders, which involve degeneration, death or trauma to
neural cells or nerve tissue. More specifically, a protein
may be used in the treatment of diseases of the peripheral
nervous systemn, such as peripheral nerve injuries,
peripheral neuropathy and localized neuropathies, and
central nervous system diseases, such as Alzheimer's,
Parkinson's disease, Huntington's disease, amyotrophic
lateral sclerosis, and Shy-Drager syndrome. Further
conditions which may be treated in accordance with the
present invention include mechanical and traumatic disorders,
such as spinal cord disorders, head trauma and
cerebrovascular diseases such as stroke. Peripheral
neuropathies resulting from chemotherapy or other medical
therapies may also be treatable using a protein of the
invention.

Proteins of the invention may also be useful to
promote better or faster closure of non-healing wounds,
including without limitation pressure ulcers, ulcers

associated with wvascular insufficiency, surgical and
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traumatic wounds and the like.

It 1is expected that a protein of the present
invention may also exhibit activity for generation or
regeneration of other tissues, such as organs (including,
for example, pancreas, liver, intestine, kidney, skin,
endothelium), muscle (smooth, skeletal or cardiac) and
vascular (including vascular endothelium) tissue, or for
promoting the growth of cells comprising such tissues. Part
of the desired effects may be by inhibition or modulation of
fibrotic scarring to allow normal tissue to regenerate. A
protein of the invention may also exhibit angiogenic
activity.

A protein of the present invention may also be
useful for gut protection or regeneration and treatment of
lung or liver fibrosis, reperfusion injury in various
tissues, and conditions resulting from systemic cytokine
damage.

A protein of the present invention may also be
useful for promoting or inhibiting differentiation of
tissues described above from precursor tissues or cells; or
for inhibiting the growth of tissues described above.

The activity of a protein of the invention may,
among other means, be measured by the following methods:

Assays for tissue generation activity include,

without limitation, those described in: International Patent
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Publication No. W095/16035 (bone, <cartilage, tendon) ;
International Patent Publication No. W095/05846 (nerve,
neuronal); International Patent Publication No. W091/07491
(skin, endothelium ).

Assays for wound healing activity include, without
limitation, those described in: Winter, Epidermal Wound
Healing, pps. 71-112 (Maibach, HI and Rovee, DT, eds.), Year
Book Medical Publishers, 1Inc., Chicago, as modified by
Eaglstein and Mertz, J. Invest. Dermatol 71:382-84 (1978).

ivin/Inhibi fivi

A protein of the present invention may also
exhibit activin- or inhibin-related activities. Inhibins are
characterized by their ability to inhibit the release of
follicle stimulating hormone (FSH), while activins and are
characterized by their ability to stimulate the release of
follicle stimulating hormone (FSH). Thus, a protein of the
present invention, alone or in heterodimers with a member of
the inhibin « family, may be useful as a contraceptive based
on the ability of inhibins to decrease fertility in female
mammals and decrease spermatogenesis in male mammals.
Administration of sufficient amounts of other inhibins can
induce infertility in these mammals. Alternatively, the
protein of the invention, as a homodimer or as a heterodimer
with other protein subunits of the inhibin-f8 group, may be

useful as a fertility inducing therapeutic, based upon the
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ability of activin molecules in stimulating FSH release from
cells of the anterior pituitary. See, for example, United
States Patent 4,798,885. A protein of the invention may also
be useful for advancement of the onset of fertility in
sexually immature mammals, so as to increase the lifetime
reproductive performance of domestic animals such as cows,
sheep and pigs.

The activity of a protein of the invention may,
among other means, be measured by the following methods:

Assays for activin/inhibin activity include,
without 1limitation, those described 1in: Vale et al.,
Endocrinology 91:562-572, 1972; Ling et al., Nature 321:779-
782, 1986; Vale et al., Nature 321:776-779, 1986; Mason et
al., Nature 318:659-663, 1985; Forage et al., Proc. Natl.
Acad. Sci. USA 83:3091-3095, 1986.

I ' ' ic Activi

A protein of the present invention may have
chemotactic or chemokinetic activity (e.g., act as a
chemokine) for mammalian cells, including, for example,
monocytes, fibroblasts, neutrophils, T-cells, mast cells,
ecsinophils, epithelial and/or endothelial cells.
Chemotactic and chemokinetic ©proteins can be used to
mobilize or attract a desired cell population to a desired
site of action. Chemotactic or chemokinetic proteins provide

particular advantages in treatment of wounds and other
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trauma to tissues, as well as in treatment of localized
infections. For example, attraction of lymphocytes,
monocytes or neutrophils to tumors or sites of infection may
result in improved immune responses against the tumor or
infecting agent.

A protein or peptide has chemotactic activity for
a particular cell population if it can stimulate, directly
or indirectly, the directed orientation or movement of such
cell population. Preferably, the protein or peptide has the
ability to directly stimulate directed movement of cells.
Whether a particular protein has chemotactic activity for a
population of cells can be readily determined by employing
such protein or peptide in any known assay for cell
chemotaxis.

The activity of a protein of the invention may,
among other means, be measured by the following methods:

Assays for chemotactic activity (which will
identify proteins that induce or prevent chemotaxis) consist
of assays that measure the ability of a protein to induce
the migration of cells across a membrane as well as the
ability of a protein to induce the adhesion of one cell
population to another cell population. Suitable assays for
movement and adhesion include, without limitation, those
described in: Current Protocols in Immunology, Ed by J.E.

Coligan, A.M. Kruisbeek, D.H. Margulies, E.M. Shevach,
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W.Strober, Pub. Greene Publishing Associates and Wiley-
Interscience (Chapter 6.12, Measurement of alpha and beta
Chemokines 6.12.1-6.12.28; Taub et al. J. Clin. Invest.
95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 1995;
Muller et al Eur. J. Immunol. 25: 1744-1748; Gruber et al. J.
of Immunol. 152:5860-5867, 1994; Johnston et al. J. of
Immunol. 153: 1762-1768, 1994.

Hemostatic and Thrombolytic Activity

A protein of the invention may also exhibit
hemostatic or thrombolytic activity. As a result, such a
protein is expected to be useful in treatment of various
coagulation disorders (including hereditary disorders, such
as hemophilias) or to enhance coagulation and other
hemostatic. events in treating wounds resulting from trauma,
surgery or other causes. A protein of the invention may also
be useful for dissolving or inhibiting formation of
thromboses and for treatment and prevention of conditions
resulting therefrom (such as, for example, infarction of
cardiac and central nervous system vessels (e.g., stroke)).

The activity of a protein of the invention may,
among other means, be measured by the following methods:

Assay for hemostatic and thrombolytic activity
include, without limitation, those described in: Linet et
al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al.,

Thrombosis Res. 45:413-419, 1987; Humphrey et al.,
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Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 35:467-
474, 1988.

Receptor/Ligand Activity

A protein of the present invention may also
demonstrate activity as receptors, receptor ligands or
inhibitors or agonists of receptor/ligand interactions.
Examples of such receptors and ligands include, without
limitation, cytokine receptors and their ligands, receptor
kinases and their ligands, receptor phosphatases and their
ligands, receptors involved in cell-cell interactions and
their ligands (including without limitation, cellular
adhesion molecules (such as selectins, integrins and their
ligands) and receptor/ligand pairs involved in antigen
presentation, antigen recognition and development of
cellular and humoral immune responses). Receptors and
ligands are also useful for screening of potential peptide
or small molecule inhibitors of the relevant receptor/ligand
interaction. A protein of the present invention (including,
without limitation, fragments of receptors and ligands) may
themselves be wuseful as inhibitors of receptor/ligand
interactions.

The activity of a protein of the invention may,
among other means, be measured by the following methods:

Suitable assays for receptor-ligand activity

include without limitation those described in: Current
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Protocols in Immunology, Ed by J.E. Coligan, A.M. Kruisbeek,
D.H. Margulies, E.M. Shevach, W.Strober, Pub. Greene
Publishing Associates and Wiley-Interscience (Chapter 7.28,
Measurement of Cellular Adhesion under static conditions
7.28.1-7.28.22), Takai et al., Proc. Natl. Acad. Sci. USA
84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-
1156, 1988; Rosenstein et al., J. Exp. Med. 169:149-160
1989; Stoltenborg et al., J. Immunol. Methods 175:59-68,
1994; sStitt et al., Cell 80:661-670, 1995.

Anti-Inflamm ry Activi

Proteins of the present invention may also exhibit
anti-inflammatory activity. The anti-inflammatory activity
may be achieved by providing a stimulus to cells involved in
the inflammatory response, by inhibiting or promoting cell-
cell interactions (such as, for example, cell adhesion), by
inhibiting or promoting chemotaxis of cells involved in the
inflammatory process, inhibiting or promoting cell
extravasation, or by stimulating or suppressing production
of other factors which more directly inhibit or promote an
inflammatory response. Proteins exhibiting such activities
can be used to treat inflammatory conditions including
chronic or acute conditions), including without limitation
inflammation associated with infection (such as septic shock,

sepsis or systemic inflammatory response syndrome (SIRS)),
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ischemia-reperfusion injury, endotoxin lethality, arthritis,
complement-mediated hyperacute rejection, nephritis,
cytokine or chemokine-induced lung injury, inflammatory
powel disease, Crohn's disease or resulting from over
production of cytokines such as TNF or IL-1. Proteins of the
invention may also be useful to treat anaphylaxis and

hypersensitivity to an antigenic substance or material.

Tumor Inhibition Activity

In addition to the activities described above for
immunological treatment or prevention of tumors, a protein
of the invention may exhibit other anti-tumor activities. A
protein may inhibit tumor growth directly or indirectly
(such as, for example, via ADCC). A protein may exhibit its
tumor inhibitory activity by acting on tumor tissue or tumor
precursor tissue, by 1inhibiting formation of tissues
necessary to support tumor growth (such as, for example, by
inhibiting angiogenesis), by causing production of other
factors, agents or cell types which inhibit tumor growth, or
by suppressing, eliminating or inhibiting factors, agents or

cell types which promote tumor growth.
| Activit]
A protein of the invention may also exhibit one or

more of the following additional activities or effects:

inhibiting the growth, infection or function of, or killing,
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infectious agents, including, without limitation, bacteria,
viruses, fungi and other parasites; effecting (suppressing
or enhancing) bodily characteristics, including, without

limitation, height, weight, hair color, eye color, skin, fat

to lean ratio or other tissue pigmentation, or organ or body

part size or shape (such as, for example, breast
augmentation or diminution, change in bone form or shape);
effecting biorhythms or cardiac cycles or rhythms; effecting
the fertility of male or female subjects; effecting the
metabolism, catabolism, anabolism, processing, utilization,
storage or elimination of dietary fat, 1lipid, protein,
carbohydrate, vitamins, minerals, cofactors or other
nutritional factors or component(s); effecting behavioral
characteristics, 4including, without limitation, appetite,
libido, stress, cognition (including cognitive disorders),
depression (including depressive disorders) and violent
behaviors; providing analgesic effects or other pain
reducing effects; promoting differentiation and growth of
embryonic stem cells in lineages other than hematopoietic
lineages; hormonal or endocrine activity; in the case of
enzymes, correcting deficiencies of the enzyme and treating
deficiency-related diseases; treatment of hyperproliferative
disorders (such as, for example, psoriasis); immunoglobulin-
like activity (such as, for example, the ability to bind

antigens or complement); and the ability to act as an
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antigen in a vaccine composition to raise an immune response
against such protein or another material or entity which 1is

cross-reactive with such protein.

Examples

The present invention is specifically illustrated
in more detail by the following Examples, but Examples are
not intended to restrict the present invention. The basic
procedures with regard to the recombinant DNA and the
enzymatic reactions were carried out according to the
literature ["Molecular Cloning. A Laboratory Manual"”, Cold
Spring Harbor Laboratory, 1989]. Unless otherwise stated,
restriction enzymes and various modifying enzymes to be used
were those available from Takara Shuzo. The buffer
compositions and the reaction conditions for each of the
enzyme reactions were as described in the attached
instructions. The cDNA synthesis was carried out according
to the 1literature [Kato, S. et al., Gene 150: 243-250
(1994)].

(1) Selection of cDNAs Encoding Proteins Having
Hydrophobic Domains

The cDNA libraries constructed from phorbol ester-
stimulated histiocytic 1lymphoma cell line U937 (ATCC CRL

1593) mRNA, human thymus mRNA (Clontech) and human umbilical
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cord blood mRNA were used as cDNA libraries.

Full-length cDNA clones were selected from the
respective libraries and the whole base sequences thereof
were determined to construct a homo-protein cDNA bank
consisting of the full-length cDNA clones. The
hydrophobicity/hydrophilicity profiles were determined for
the proteins encoded by the full-length cDNA clones
registered in the homo-protein cDNA bank by the Kyte-
Doolittle method [Kyte, J. & Doolittle, R. F., J. Mol. Biol.
157: 105-132 (1982)]1 to examine the presence or absence of a
hydrophobic domain. A clone that has a hydrophobic region
being assumed as a secretory signal or a transmembrane
domain in the amino acid sequence of the encoded protein was
selected as a clone candidate.

(2) Protein Synthesis by In Vitro Translation

The plasmid vector bearing the cDNA of the present
invention was used for in vitro transcription/translation
with a T,T rabbit reticulocyte lysate kit (Promega). In this
case, [*°SImethionine was added to label the expression
product with a radioisotope. Each of the reactions was
carried out according to the protocols attached to the kit.
Two micrograms of the plasmid was subjected to the reaction
at 30°C for 90 minutes in the reaction solution of a total
volume of 25 pnl containing 12.5 ul p of T,T rabbit

reticulocyte lysate, 0.5 pl of a buffer solution (attached
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to the kit), 2 pul of an amino acid mixture (without
methionine), 2 pl of [**S]methionine (Amersham) (0.37 MBg/ul),
0.5 pl of T7 RNA polymerase, and 20 U of RNasin. The
experiment in the presence of a membrane system was carried
out by adding 2.5 pl of a canine pancreas microsome fraction
(Promega) to the reaction system. To 3 pl of the reaction
solution was added 2 pl of the SDS sampling buffer (125 mM
Tris-hydrochloride buffer, pH 6.8, 120 mM 2-mercaptoethanol,
22 SDS solution, 0.025% bromophenol blue and 20% glycerol)
and the resulting mixture was heated at 95°C for 3 minutes
and then subjected to SDS-polyacrylamide gel electrophoresis.
The molecular weight of the translation product was
determined by carrying out the autoradiography.

(3) Expression in COS7

Escherichia coli cells harboring the expression
vector for the protein of the present invention were
cultured at 37°C for 2 hours in 2 ml of the 2 x YT culture
medium containing 100 ug/ml of ampicillin, the helper phage
M13KO7 (50 u 1) was added thereto, and the cells were then
cultured at 37°C overnight. Single-stranded phage particles
were obtained by polyethylene glycol precipitation from a
supernatant separated by centrifugation. The particles were
suspended in 100 pl of 1 mM Tris-0.1 mM EDTA, pH 8 (TE) .

The cultured cells derived from monkey kidney,

CoS7, were cultured at 37°C in the presence of 5% CO, in the
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Dulbecco’s modified Eagle’s medium (DMEM) containing 10%
fetal calf serum. 1 x 10° COS7 cells were inoculated into a
6-well plate (Nunc, well diameter: 3 cm) and cultured at
37°C for 22 hours in the presence of 5% CO,. After the medium
was removed, the cell surface was washed with a phosphate
buffer solution followed by DMEM containing 50 mM Tris-
hydrochloride (pH 7.5) (TDMEM). A suspension containing 1 ul
of the single-stranded phage suspension, 0.6 ml of the DMEM
medium and 3 pl of TRANSFECTAM™ (IBF) was added to the cells
and the cells were cultured at 37°C for 3 hours in the
presence of 5% CO,. After the sample solution was removed,
the cell surface was washed with TDMEM, 2 ml per well of
DMEM containing 10% fetal calf serum was added, and the
cells were cultured at 37°C for 2 days in the presence of 5%
CO,. After the medium was exchanged for a medium containing
[**S]cysteine or [**SIlmethionine, the cells were cultured for
one hour. After the medium and the cells were separated each
other by centrifugation, proteins in the medium fraction and
the cell membrane fraction were subjected to SDS-PAGE.

(4) Preparation of Antibodies

A plasmid vector containing the cDNA of the
present invention was dissolved 1in a phosphate buffer
solution (PBS: 145 mM NaCl, 2.68 mM KCl, 8.09 mM Na,HPO,, 2
mM KH,PO,, pH 7.2) to a concentration of 2 ng/ul. 25 pl each

(a total of 50 ul) of the thus-prepared plasmid solution in
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PBS was injected into the right and left musculi quadriceps
femoris of three mice (ICR line) using a 26 guage needle.
After similar injections were repeated for one month at
intervals of one week, blood was collected. The collected
blood was stored at 4°C overnight to coagulate the blood,
and then centrifuged at 8,000 x g for five minutes to obtain
a supernatant. NaN, was added to the supernatant to a
concentration of 0.01% and the mixture was then stored at
4°C. The generation of an antibody was confirmed by
immunostaining of COS7 cells into which the corresponding
vector had been introduced or by Western blotting using a
cell lysate or a secreted product.

(5) Clone Examples

<HP03394> (SEQ ID NOS: 1, 11, and 21)

Determination of the whole base sequence of the
cDNA insert of clone HP03394 obtained from cDNA library of
human umbilical cord blood revealed the structure consisting
of a 45-bp 5’ -untranslated region, a 1020-bp ORF, and a 942-
bp 3’-untranslated region. The ORF encodes a protein
consisting of 339 amino acid residues and there existed a
putative secretory signal at the N-terminus and one putative
transmembrane domain at the C-terminus. Figure 1 depicts the
hydrophobicity/hydrophilicity profile, obtained by the Kyte-
Doolittle method, of the present protein. In vitro

translation resulted in formation of a translation product
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of 42 kDa that was somewhat larger than the molecular weight
of 36,856 predicted from the ORF. Application of the (-3,-1)
rule, a method for predicting the cleavage site of the
secretory signal sequence, allows to expect that the mature
protein starts from glutamine at position 21.

The search of the protein data base using the
amino acid sequence of the present protein revealed that the
protein was similar to human monocyte inhibitory receptor
(Accession No. AAB68665). Table 2 shows the comparison
between amino acid sequences of the hﬁman protein of the
present invention (HP) and human monocyte inhibitory
receptor (MI). Therein, the marks of -, *, and . represent a
gap, an amino acid residue identical with that of the
protein of the present invention, and an amino acid residue
similar to that of the protein of the present invention,
respectively. The both proteins shared a homology of 46.2%

in the N-terminal region of 236 amino acid residues.

Table 2

HP MSPSPTALFCLGLCLG-RVPAQSGPLPKPSLQALPSSLVPLEKPVTLRCQGPPGVDLYRL
MI MIPTFTALLCLGLSLGPRTHMQAGPLPKPTLWAEPGSVISWGNSVTIWCQGTLEAREYRL
HP EK-LSSSRYQDQAVL——————- F-TPAMKRSLAGRYRCSYQNGSLWSLPSDQLELVATGV
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MI DKEESPAPWDRQNPLEPKNKARFSIPSMTEDYAGRYRCYYRSPVGWSQPSDPLELVMTGA

HP FAKPSLSAQPGPAVSSGGDVTLQCQTRYGFDQFALYKEGDPAPYKN——PER-—-WYRASF
Ok kR kK ok Rk okk ok k% ok R kk L kL K, R

MI YSKPTLSALPSPLVTSGKSVTLLCQSRSPMDTFLLIKERAAHPLLHLRSEHGAQQHQAEF

HP PIITVTAAHSGTYRCYSFSSRDPYLWSAPSDPLELVVTGTSVTPSRLPTEPPSSVAEFSE
% k%, kokokkkk kL ok skololollkk, ok kKL Rk kU

MI PMSPVTSVHGGTYRCFSSHGFSHYLLSHPSDPLELIVSGSLEGPRPSPTRSVSTAAGPED

HP ATAELTVSFTNEVFTTETSRSITASPKESDSPAGPARQYYTKGNLVRICLGAVILITLAG

MI QPLMPTGSVPHSGLRRHWEVLIGVLVVSILLLSLLLFLLLQHWRQGKHRTLAQRQADFQR

HP FLAEDWHSRRKRLRHRGRAVQRPLPPLPPLPLTRKSHGGQDGGRQDVHSRGLCS

MI PPGAAEPEPKDGGLQRRSSPAADVQGENFCAAVKNTQPEDGVEMDTRQSPHDEDPQAVTY

Furthermore, the search of the GenBank using the
base sequences of the present CcDNA has revealed the
registration of sequences that shared a homology of 90% or
more (for example, Accession No. AA308708) among ESTs.
However, since they are partial sequences, it can not be
judged whether or not they encode the same protein as the
protein of the present invention.

<HP03395> (SEQ ID NOS: 2, 12, and 22)

Determination of the whole base sequence of the

cDNA insert of clone HP03395 obtained from cDNA library of
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human thymus revealed the structure consisting of a 84-bp
5/ —untranslated region, a 1464-bp ORF, and a 716-bp 3'-
untranslated region. The ORF encodes a protein consisting of
487 amino acid residues and there existed at least six
putative transmembrane domains. Figure 2 depicts the
hydrophobicity/hydrophilicity profile, obtained by the Kyte-
Doolittle method, of the ©present protein. In vitro
translation resulted in formation of a translation product
of high molecular weight.

The search of the protein data base using the
amino acid sequence of the present protein revealed that the
present protein had additional 106 amino acid residues at
the N-terminus as compared with human putative protein C3f
(Accession No. AARC36007).

Furthermore, the search of the GenBank using the
base sequences of the present cDNA has revealed the
registration of sequences that shared a homology of 90% or
more (for example, Accession No. AA182534) among ESTs.
However, since they are partial sequences, it can not be
judged whether or not they encode the same protein as the
protein of the present invention.

<HP10685> (SEQ ID NOS: 3, 13, and 23)

Determination of the whole base sequence of the
cDNA insert of clone HP10685 obtained from cDNA library of

human umbilical cord blood revealed the structure consisting
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of a 34-bp 5’-untranslated region, a 789-bp ORF, and a 1084-
bp 3’-untranslated region. The ORF encodes a protein
consisting of 262 amino acid residues and there existed a
putative secretory signal at the N-terminus and one putative
transmembrane domain at the C-terminnus. Figure 3 depicts
the hydrophobicity/hydrophilicity profile, obtained by the
Kyte-Doolittle method, of the present protein. In vitro
translation resulted in formation of a translation product
of 27 kDa that was almost identical with the molecular
weight of 27,330 predicted from the ORF. In this case, the
addition of a microsome led to the formation of a product of
29 kDa. In addition, there exists in the amino acid sequence
of this protein one site at which N-glycosylation may occur
(Asn-Thr-Ser at position 182). Application of the (-3,-1)
rule, a method for predicting the cleavage site of the
secretory signal sequence, allows to expect that the mature
protein starts from serine at position 28.

The search of the GenBank using the base sequences
of the present cDNA has revealed the registration of
sequences that shared a homology of 90% or more (for example,
Accession No. AA448745) among ESTs. However, since they are
partial sequences, it can not be judged whether or not they
encode the same protein as the protein of the present
invention.

<HP10686> (SEQ ID NOS: 4, 14, and 24)
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Determination of the whole base sequence of the
cDNA insert of clone HP10686 obtained from cDNA library of
human lymphoma cell line U937 revealed the structure
consisting of a 19-bp 5’-untranslated region, a 501-bp ORF,
and a 1207-bp 3’-untranslated region. The ORF encodes a
protein consisting of 166 amino acid residues and there
existed three putative transmembrane domains. Figure 4
depicts the hydrophobicity/hydrophilicity profile, obtained
by the Kyte-Doolittle method, of the present protein.

The search of the GenBank using the base sequences
of the present cDNA has revealed the registration of
sequences that shared a homology of 90% or more (for example,
Accession No. AI275139) among ESTs. However, since they are
partial sequences, it can not be judged whether or not they
encode the same protein as the protein of the present
invention.

<HP10689> (SEQ ID NOS: 5, 15, and 25)

Determination of the whole base sequence of the
cDNA insert of clone HP10689 obtained from cDNA library of
human umbilical cord blood revealed the structure consisting
of a 31-bp 5’ -untranslated region, a 1251-bp ORF, and a 868-
bp 3’-untranslated region. The ORF encodes a protein
consisting of 416 amino acid residues and there existed one
putative transmembrane domain. Figure 5 depicts the

hydrophobicity/hydrophilicity profile, obtained by the Kyte-



10

15

20

25

WO 01/04297 PCT/JP00/03942

57

Doolittle method, of the ©present protein. In vitro
translation resulted in formation of a translation product
of 44 kDa that was somewhat smaller than the molecular
weight of 46,451 predicted from the ORF. In this case, the
addition of a microsome led to the formation of a product of
48 kDa. In addition, there exist in the amino acid sequence
of this protein two sites at which N-glycosylation may occur
(Asn-Gly-Thr at position 160 and Asn-Met-Ser at position
196) .

The search of the protein data base using the
amino acid sequence of the present protein revealed that the
protein was similar to Arabidopsis thaliana putative
strictosidine synthase (Accession No. AAC27642). Table 3
shows the comparison between amino acid sequences of the
human protein of the present invention (HP) and Arabidopsis
thaliana putative strictosidine synthase (AT). Therein, the
marks of -, *, and . represent a gap, an amino acid residue
identical with that of the protein of the present invention,
and an amino acid residue similar to that of.the protein of
the present invention, respectively. The both proteins
shared a homology of 37.4% in the entire region other than

the N-terminal region.

Table 3
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HP

AT

HP

AT

HP

AT

HP

AT

HP

AT

HP
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MSEADGLRQRRPLRPQVVTDDDGQAPEAKDGSSFSGRVFRVTFLMLAVSLTVPLLGAMML

MMKLLLVVAT
LESPIDPQPLSFKEPPLLLGVLHPNTKLRQAERLFENQLVGPES—TIAHIGDVMFTGTAD
SVALIFSVTDLSGEGPKHGGESMLTVQIPDFRLIPTTGALGPESFVFDFFGDGPYTGLSD
GRVVK-LENGEI-————- ETIARFG-SGPCKTRDDEPVCGRPLGIR-AGPNGTLFVADAY
GRIVKWLANESRWIDFAVTTSAREGCEGPHEHQRTEHVCGRPLGLAFDKSTGDLY TADAY

KGLFEVNPWKREVKLLLSSETPIEGKNMSFVNDLTVTQDGRKIYFTDSSSKWQRRDYLLL
kKK K Lo KkUE LoLL kR R kiR sdokek, ok,

MGLLKVGPTGGVANQVLPRE-——LNEALRFTNSLDINPRTGVVYFTDSSSVYQRRNYIGA
VMEGTDDGRLLEYDTVTREVKVLLDQLRFPNGVQLSPAEDFVLVAETTMARIRR-———- v

MMSGDKTGRLMKYDN-TKQVTTLLSNLAFVNGVALSQNGDYLLVVETAMCRILRYWLNET

YVSGLMKGGADLEVENMPGEPDNIRPSSSGGYWVGMSTIRPNPGESMLDFLSERPHIKRM
KoLk, k KK Lk Lk
SVKSQSHDNYE I FAEGLPGFPDNIKRSPRGGFWVGLNT-——-KHSKLTKFAMSNAWLGRA
IFKLFSQ-ETVMKEVPRY-——SLVLELS-DSGAFRRSLHDPDGLVATY ISEVHEHDGHLY
Dk kL Rk ek L | kKK K,
ALGLPVDWMKVHSVWARYNGNGMAVRLSEDSGVTLEVFEGKNENKW IS ISEVEEKDGTLW
LGSFRSPFLCRLSLQAV

VGSVNTPFAGMYKT

PCT/JP00/03942
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Furthermore, the search of the GenBank using the
base sequences of the present CcDNA has revealed the
registration of sequences that shared a homology of 90% or
more (for example, Accession No. AI750995) among ESTs.
However, since they are partial sequences, it can not be
judged whether or not they encode the same protein as the
protein of the present invention.

<HP10690> (SEQ ID NOS: 6, 16, and 26)

Determination of the whole base sequence of the
cDNA insert of clone HP10690 obtained from cDNA library of
human umbilical cord blood revealed the structure consisting
of a 27-bp 5’-untranslated region, a 354-bp ORF, and a 1605-
bp 3’-untranslated region. The ORF encodes a protein
consisting of 117 amino acid residues and there existed one
putative secretory signal at the N-terminus. Figure 6
depicts the hydrophobicity/hydrophilicity profile, obtained
by the Kyte-Doolittle method, of the present protein. In
vitro translation resulted in formation of a translation
product of 15 kDa that was somewhat larger than the
molecular weight of 12,647 predicted from the ORF. In this
case, the addition of a microsome led to the formation of a
product of 14 kDa. Application of the (-3,-1) rule, a method
for predicting the cleavage site of the secretory signal

sequence, allows to expect that the mature protein starts
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from aspartic acid at position 23.

The search of the GenBank using the base sequences
of the present cDNA has revealed the registration of
sequences that shared a homology of 90% or more (for example,
Accession No. AA215334) among ESTs. However, since they are
partial sequences, it can not be judged whether or not they
encode the same protein as the protein of the present
invention.

<HP10694> (SEQ ID NOS: 7, 17, and 27)

Determination of the whole base sequence of the
cDNA insert of clone HP10694 obtained from cDNA library of
human umbilical cord blood revealed the structure consisting
of a 240-bp 5’ -untranslated region, a 975-bp ORF, and a 955-
bp 3’-untranslated region. The ORF encodes a protein
consisting of 324 amino acid residues and there existed at
least seven putative transmembrane domains. Figure 7 depicts
the hydrophobicity/hydrophilicity profile, obtained by the
Kyte-Doolittle method, of the present protein. In vitro
translation resulted in formation of a translation product
of high molecular weight.

The search of the GenBank using the base sequences
of the present cDNA has revealed the registration of
sequences that shared a homology of 90% or more (for example,
Accession No. AI245647) among ESTs. However, since they are

partial sequences, it can not be judged whether or not they
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encode the same protein as the protein of the present
invention.

<HP10696> (SEQ ID NOS: 8, 18, and 28)

Determination of the whole base sequence of the
CDNA insert of clone HP10696 obtained from cDNA library of
human umbilical cord blood revealed the structure consisting
of a 94-bp 5’-untranslated region, a 414-bp ORF, and a 1230-
bp 3’-untranslated region. The ORF encodes a protein
cqnsisting of 137 amino acid residues and there existed one
putative transmembrane domain at the N-terminus. Figure 8
depicts the hydrophobicity/hydrophilicity profile, obtained
by the Kyte-Doolittle method, of the present protein. In
vitro translation resulted in formation of a translation
product of 20 kDa that was somewhat larger than the
molecular weight of 14,492 predicted from the ORF.

The search of the GenBank using the base sequences
of the present cDNA has revealed the registration of
sequences that shared a homology of 90% or more (for example,
Accession No. D31289) among ESTs. However, since they are
partial sequences, it can not be judged whether or not they
encode the same protein as the protein of the present
invention.

<HP10697> (SEQ ID NOS: 9, 19, and 29)

Determination of the whole base sequence of the

cDNA insert of clone HP10697 obtained from cDNA library of
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human thymus revealed the structure consisting of a 8l-bp
5’ —untranslated region, a 936-bp ORF, and a 913-bp 3'-
untranslated region. The ORF encodes a protein consisting of
311 amino acid residues and there existed a putative
secretory signal at the N-terminus and one putative
transmembrane domain in the inner portion. Figure 9 depicts
the hydrophobicity/hydrophilicity profile, obtained by the
Kyte-Doolittle method, of the present protein. In vitro
translation resulted in formation of a translation product
of 37 kDa that was somewhat larger than the molecular weight
of 33,901 predicted from the ORF. In this case, the addition
of a microsome led to the formation of a product of 51 kDa.
In addition, there exist in the amino acid sequence of this
protein six sites at which N-glycosylation may occur (Asn-
Val-Thr at position 49, Asn-Leu-Thr at position 91, Asn-Thr-
Ser at position 108, Asn-Phe-Ser at position 128, Asn-Leu-
Thr at position 135 and Asn-Ile-Thr at position 190).
Application of the (-3,-1) rule, a method for predicting the
cleavage site of the secretory signal sequence, allows to
expect that the mature protein starts from phenylalanine at
position 33.

The search of the GenBank using the base sequences
of the present cDNA has revealed the registration of
sequences that shared a homology of 90% or more (for example,

Accession No. W46202) among ESTs. However, since they are
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partial sequences, it can not be judged whether or not they
encode the same protein as the protein of the present
invention.

<HP10699> (SEQ ID NOS: 10, 20, and 30)

Determination of the whole base sequence of the
cDNA insert of clone HP10699 obtained from cDNA library of
human umbilical cord blood revealed the structure consisting
of a 4-bp 5'-untranslated region, a 1632-bp ORF, and a 256-
bp 3’-untranslated region. The ORF encodes a protein
consisting of 543 amino acid residues and there existed at
least six putative transmembrane domains. Figure 10 depicts
the hydrophobicity/hydrophilicity profile, obtained by the
Kyte-Doolittle method, of the present protein. In vitro
translation resulted in formation of a translation product
of high molecular weight.

The search of the protein data base using the
amino acid sequence of the present protein revealed that the
protein was similar to Caenorhabditis elegans hypothetical
protein C15H9.5 (Accession No. AAB52667). Table 4 shows the
comparison between amino acid sequences of the human protein
of the present invention (HP) and Caenorhabditis elegans
hypothetical protein C15H9.5 (CE). Therein, the marks of -,
*, and . represent a gap, an amino acid residue identical
with that of the protein of the present invention, and an

amino acid residue similar to that of the protein of the
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present invention, respectively. The both proteins shared a

homology of 33.8% in the region of 461 amino acid residues
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20

25

other than the N-terminal and C-terminal regions.

Table 4

HP

CE

HP

CE

HP

CE

HP

CE

HP

CE

HP

CE

HP

MAVSERRGLGRGSPAEWGQRLLLVLLLGGCSGRIHRLALTGEKRADIQLNSFGFYTNGSL

MIGNGNV IQADSRRNI I ISDFSYGTNGTLSIAINNFTVPEKIKDSVDSTENADKL
EVELSVLRLGLREAEEKSLLVGFSLSRVRSGRVRSYSTRDFQDCPLQKNSSSFLVLFLIN
Cokkmiok k. kL. L R0k L Lk
VSTTICPQVLTCTYRFLQGVIGFSLS-LGSSITRGVGSNP-HVCQLQQTDQGYDAIFFFA
TKDLQVQVRKYGEQKTLFI-FPGLLPEAPSKPGL~~PKPQATVPRKVDGGGTSAAS-KPK
Cokok ok L L ok Lok kL Rk kX
DLP-NKQLRVYRSGIGRYIQICGTAHECQNTDAIRTPKPEELQPESSSGPVEQRGWFRNL
STPAVIQGPSGKDKDLVLGLSHLNNSYNFSFHVVIGSQAE-EGQYSLNFHNC-NNSVPG-
koL Lk Lk Lk Rk Lk kkk o ckiekk kK
FGRFLNPGAPQIAYDNY IPL-QVQNENQFSTNMS IRFDGKIVGQYVFMFHNCYNYRAHGY
—KEHPFDITVMIREKNPDGFLSAAEMPLFKLYMVMSACFLAAGIFWVSILCR-NTYSVFK

Lokl Lok ok L okk ok ok kX

SDRVAVDLTVDLVERNKHSYLSLQETAKPETYLYMSILYFGLAVYWSHLLCRSNSENIYR
THWLMAALAFTKSISLLFHSINYYFINSQGHPTEGLAVMYY TAHLLKGALLFITIALIGS
VHKFMAVLVFLKALSVFFHGLNYYFLSKYGMQKEIWAVLYYITHLLKGLLLFGTLILIGT

GWAF IKYVLSDKEKKVFGIVIPMQVLANVAY I TIESREEGASDYVLWKEILFLVDLICCG
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ko odkk ok ko L klok kok Rk ok clek ok k0 kL0 RkORE
CE GYTFIKQFLTDRDRKVFEMFVLPIQVIDNIILIILNESEIGTQNHETWLKLFVILDLFCCA
HP AILFPVVWSIRHLQDASGTDGKVAVNLAKLKLFRHYYVMVICYVYFTRITA-ILLQVAV-
CE LVAFPIVWSIQHLVEGATTDGKAAANLEKLRLFRQFYILVVVYIYCTRFFGFILLPAPVG

HP -PFQWQWLYQLLVEGSTLAFFVLTGYKFQPTGNNPYLQLPQE

CE KVLKPHFCGAKIPNITHLMPVNLQWTIVAAVEMVTFAFFIIVGYKFRPANSHNYLLLNSD

HP DEEDVQMEQVMTDSGFREGLSKVNKTASGRELL

CE FDSYDVETSPKEDRKDKENNEQE IDEQFLTKAYSDANVSRRLVSDESSNNQTDYPHQKLL

Furthermore, the search of the GenBank using the
base sequences of the present cDNA has revealed the
registration of sequences that shared a homology of 90% or
more (for example, Accession No. R11941) among ESTs. However,
since they are partial sequences, it can not be Jjudged
whether or not they encode the same protein as the protein

of the present invention.

INDUSTRIAL APPLICABILITY
The present invention provides human proteins
having hydrophobic domains, DNAs encoding these proteins,

expression vectors for these DNAs and eukaryotic cells
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expressing these DNAs. Since all of the proteins of the
present invention are secreted or exist in the cell membrane,
they are considered to be proteins controlling the
proliferation and/or the differentiation of the cells.
Accordingly, the proteins of the present invention can be
employed as pharmaceuticals such as carcinostatic agents
which act to control the proliferation and/or the
differentiation of the cells, or as antigens for preparing
antibodies against these proteins. The DNAs of the present
invention can be wutilized as probes for the genetic
diagnosis and gene sources for the gene therapy. Furthermore,
the DNAs can be utilized for expressing these proteins in
large quantities. Cells into which these genes are
introduced to express these proteins can be utilized for
detection of the corresponding receptors oOr ligands,
screening of novel small molecule pharmaceuticals and the
like. The antibody of the present invention can be utilized
for the detection, quantification, purification and the like
of the protein of the present invention.

The  present invention also provides genes
corresponding to the polynucleotide sequences disclosed
herein. "Corresponding genes" are the regions of the genome
that are transcribed to produce the mRNAs from which cDNA
polynucleotide sequences are derived and may include

contiguous regions of the genome necessary for the regulated



10

15

20

25

WO 01/04297 PCT/JP00/03942

67

expression of such genes. Corresponding genes may therefore
include but are not limited to coding sequences, 5' and 3'
untranslated regions, alternatively spliced exons, introns,
promoters, enhancers, and silencer or suppressor elements.
The corresponding genes can be isolated in accordance with
known methods using the sequence information disclosed
herein. Such methods include the preparation of probes or
primers from the disclosed sequence information for
identification and/or amplification of genes in appropriate
genomic libraries or other sources of genomic materials. An
"isolated gene" is a gene that has been separated from the
adjacent coding sequences, if any, present in the genome of
the organism from which the gene was isolated.

Organisms that have enhanced, reduced, or modified
expression of the gene (s) corresponding to the
polynucleotide sequences disclosed herein are provided. The
desired change in gene expression can be achieved through
the use of antisense polynucleotides or ribozymes that bind
and/or cleave the mRNA transcribed from the gene (Albert and
Morris, 1994, Trends Pharmacol. Sci. 15(7): 250-254;
Lavarosky et al., 1997, Biochem. Mol. Med. 62(1): 11-22; and
Hampel, 1998, Prog. Nucleic Acid Res. Mol. Biol. 58: 1-39;
all of which are incorporated by reference herein) .
Transgenic animals that have multiple copies of the gene(s)

corresponding to the polynucleotide sequences disclosed
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herein, preferably produced by transformation of cells with
genetic constructs that are stably maintained within the
transformed <cells and their progeny, are provided.
Transgenic animals that have modified genetic control
regions that increase or reduce gene expression levels, or
that change temporal or spatial patterns of gene expression,
are also provided (see European Patent No. 0 649 464 B1,
incorporated by reference herein). In addition, organisms
are provided in which the gene(s) corresponding to the
polynucleotide sequences disclosed herein have been
partially or completely inactivated, through insertion of
extraneous sequences into the corresponding gene(s) or
through deletion of all or part of the corresponding gene(s).
Partial or complete gene inactivation can be accomplished
through insertion, preferably followed by imprecise excision,
of transposable elements (Plasterk, 1992, Biocessays 14(9):
629-633; 2Zwaal et al., 1993, Proc. Natl. Acad. Sci. USA
90(16): 7431-7435; Clark et al., 1994, Proc. Natl. Acad. Sci.
USA 91(2): 719-722; all of which are incorporated by
reference herein), or through homologous recombination,
preferably detected by positive/negative genetic selection
strategies (Mansour et al., 1988, Nature 336: 348-352; U.S.
Patent Nos. 5,464,764; 5,487,992; 5,627,059; 5,631,153;
5,614, 396; 5,616,491; and 5,679,523; all of which are

incorporated by reference herein). These organisms with
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altered gene expression are preferably eukaryotes and more
preferably are mammals. Such organisms are useful for the
development of non-human models for the study of disorders
involving the corresponding gene(s), and for the development
of assay systems for the identification of molecules that
interact with the protein product(s) of the corresponding
gene (s). Where the protein of the present invention 1is
membrane-bound (e.g., is a receptor), the present invention
also provides for soluble forms of such protein. In such
forms part or all of the intracellular and transmembrane
domains of the protein are deleted such that the protein is
fully secreted from the cell in which it is expressed. The
intracellular and transmembrane domains of proteins of the
invention can be identified in accordance with known
techniques for determination of such domains from sequence
information.

Proteins and protein fragments of the present
invention include proteins with amino acid sequence lengths
that are at least 25% (more preferably at least 50%, and
most preferably at least 75%) of the length of a disclosed
protein and have at least 60% sequence identity (more
preferably, at least 75% identity; most preferably at least
90% or 95% identity) with that disclosed protein, where
sequence identity is determined by comparing the amino acid

sequences of the proteins when aligned so as to maximize
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overlap and identity while minimizing sequence gaps. Also
included in the present invention are proteins and protein
fragments that contain a segment preferably comprising 8 or
more (more preferably 20 or more, most preferably 30 or
more) contiguous amino acids that shares at least 75%
sequence identity (more preferably, at least 85% identity;
most preferably at least 95% identity) with any such segment
of any of the disclosed proteins.

Species homologs of the disclosed polynucleotides
and proteins are also provided by the present invention. As
used herein, a "species homologue" is a protein or
polynucleotide with a different species of origin from that
of a given protein or polynucleotide, but with significant
sequence similarity to the given protein or polynucleotide,
as determined by those of skill in the art. Species homologs
may be isolated and identified by making suitable probes or
primers from the sequences provided herein and screening a
suitable nucleic acid source from the desired species.

The invention also encompasses allelic variants of
the disclosed polynucleotides or proteins; that 1is,
naturally-occurring alternative forms of the 1isolated
polynucleotide which also encode proteins which are
identical, homologous, or related to that encoded by the
polynucleotides.

The invention also includes polynucleotides with
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sequences complementary to those of the polynucleotides
disclosed herein.

The present invention also includes
polynucleotides capable of hybridizing under reduced
stringency conditions, more preferably stringent conditions,
and most ©preferably highly stringent conditions, to
polynucleotides described herein. Examples of stringency
conditions are shown in the table below: highly stringent
conditions are those that are at least as stringent as, for
example, conditions A-F; stringent conditions are at least
as stringent as, for example, conditions G-L; and reduced
stringency conditions are at least as stringent as, for

example, conditions M-R.
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Table 5
Stringency | Poly- Hybrid | Hybridization Temperature | Wash
Condition [nucleotide | Length |and Buffer’ Temperature
Hybrid (bp)* and Buffer’
A DNA : DNAZ >50 65°C; 1xSSC -or- 65°C;
42°C; 1xSSC,50% 0.3xSsC
formamide
B DNA : DNA <50 Ty*; 1xSSC Tg*; 1xSSC
C DNA : RNA >50 67°C; 1xSSC -or- 67°C;
45°C; 1x8SC,50% 0.3x8SC
formamide
D DNA : RNA <50 Tp*; 1xSSC Tp*; 1xSSC
E RNA : RNA >50 70°C; 1xSSC -or- 70°C;
50°C; 1xSSC,50% 0.3x8sC
formamide
F RNA : RNA <50 Te*; 1xSSC Te*; 1x3SC
G DNA : DNA >50 65°C; 4xSSC -or- 65°C; 1xSSC
42°C; 4xSsC,50%
formamide
H DNA : DNA <50 | Ty*; 4xSSC Ty*; 4xSSC
I DNA : RNA >50 67°C; 4xSSC -or- 67°C; 1xSSC
45°C; 4xSSC,50%
formamide
J DNA : RNA <50 T,*; 4xSSC T,*; 4xSSC
K RNA ° RNA >50 70°C; 4xSSC -or- 67°C; 1xS8sC
50°C; 4xSScC,50%
formamide
L RNA : RNA <50 T,*; 2xSSC T,*; 2xSSC
M DNA : DNA& >50 50°C; 4xSSC -or- 50°C; 2xSsC
40°C; 6x8SC,50%
formamide
N DNA : DNA <50 | Ty*; 6xS8SC Ty*; 6xSSC
0 DNA : RNA >50 55°C; 4xSSC =-or- 55°C; 2xSSC
42°C; 6xSSC,50%
formamide
P DNA : RNA <50 Tp*; 6xSSC Tp*; 6xSSC
Q RNA : RNA >50 60°C; 4xSSC -or- 60°C; 2xSsC
45°C; 6xSSC,50%
formamide
R RNA : RNA <50 Tg*; 4xSSC T:*; 4xSSC
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+ : The hybrid length is that anticipated for the
hybridized region(s) of the hybridizing polynucleotides.
When hybridizing a polynucleotide to a target polynucleotide
of unknown sequence, the hybrid length is assumed to be that
of the hybridizing polynucleotide. When polynucleotides of
known sequence are hybridized, the hybrid length can be
determined by aligning the sequences of the polynucleotides
and identifying the region or regions of optimal sequence
complementarity.

+ . SSPE (1xSSPE is 0.15M NaCl, 10mM NaH,PO,, and 1.25mM
EDTA, pH7.4) can be substituted for SSC (1xSSC is 0.15M NaCl
and 15mM sodium citrate) in the hybridization and wash
buffers; washes are performed for 15 minutes after
hybridization is complete.

*T, - Ty : The hybridization temperature for hybrids
anticipated to be less than 50 base pairs in length should
be 5-10°C less than the melting temperature (T,) of the
hybrid, where T, is determined according to the following
equations. For hybrids less than 18 base pairs in length,

T, (°C)=2 (#0of A + T bases) + 4(# of G + C bases) . For hybrids
between 18 and 49 base pairs in length, T,(°C)=81.5 +
16.6(log,[Na‘]) + 0.41 (%G+C) - (600/N), where N is the
number of bases in the hybrid, and [Na'] is the concentration
of sodium ions in the hybridization buffer ([Na'] for

1xSSC=0.165M) .
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Additional examples of stringency conditions for
polynucleotide hybridization are provided in Sambrook, J.,
E.F. Fritsch, and T. Maniatis, 1989, Molecular Cloning: A
Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY, chapters 9 and 11, and Current Protocols
in Molecular Biology, 1995, F.M. Ausubel et al., eds., John
Wiley & Sons, Inc., sections 2.10 and 6.3-6.4, incorporated
herein by reference.

Preferably, each such hybridizing polynucleotide
has a length that is at least 25% (more preferably at least
50%, and most preferably at least 75%) of the length of the
polynucleotide of the present invention to which it
hybridizes, and has at least 60% sequence identity (more
preferably, at least 75% identity; most preferably at least
90% or 95% identity) with the polynucleotide of the present
invention to which it hybridizes, where sequence identity is
determined by comparing the sequences of the hybridizing
polynucleotides when aligned so as to maximize overlap and

identity while minimizing sequence gaps.
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CLAIMS

1. A protein comprising any one of an amino acid
sequence selected from the group consisting of SEQ ID NOS: 1
to 10.

2. An isolated DNA encoding the protein according to
Claim 1.

3. An isolated cDNA comprising any one of a base
sequence selected from the group consisting of SEQ ID NOS:
11 to 20.

4. The cDNA according to Claim 3 consisting of any
one of a base sequence selected from the group consisting of
SEQ ID NOS: 21 to 30.

5. An expression vector that is capable of expressing
the DNA according to any one of Claim 2 to Claim 4 by in
vitro translation or in eukaryotic cells.

6. A transformed eukaryotic cell that is capable of
expressing the DNA according to any one of Claim 2 to Claim
4 and of producing the protein according to Claim 1.

7. An antibody directed to the protein according to

Claim 1.
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SEQUENCE LISTING

<110> Sagami Chemical Research Center,

Protegene Inc.

<120> Human proteins having hydrophobic domains and DNAs encoding these

proteins

<130> 661926

<150> JP 11-194359

<151> 1999-07-08

<160> 30

210> 1
<211> 339
<212> PRT

<213> Homo sapiens

<400> 1

Met Ser Pro Ser Pro Thr Ala Leu Phe Cys Leu Gly Leu Cys Leu Gly
1 5 10 15

Arg Val Pro Ala Gln Ser Gly Pro Leu Pro Lys Pro Ser Leu Gln Ala

20 25 30
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Leu Pro

Gln Gly

50

Ser Arg
65

Ser Leu

Ser Leu

Lys Pro

Asp Val

130
Leu Tyr
145

Tyr Arg

Thr Tyr

Ala Pro

Pro Ser

210

Glu Ala

Ser

35

Pro

Tyr

Ala

Pro

Ser

115

Thr

Lys

Ala

Arg

Ser

195

Arg

Thr

Ser

Pro

Gln

Gly

Ser

100

Leu

Leu

Glu

Ser

Cys

180

Asp

Leu

Ala

Leu

Gly

Asp

Arg

85

Asp

Ser

Gln

Gly

Phe

165

Tyr

Pro

Pro

Glu

Val

Val

Gln

70

Tyr

Gln

Ala

Cys

Asp

150

Pro

Ser

Leu

Thr

Leu

Pro

Asp

b5

Ala

Arg

Leu

Gln

Gln

135

Pro

Ile

Phe

Glu

Glu

216

Thr

Leu

40

Leu

Val

Cys

Glu

Glu

Tyr

Leu

Ser

Leu

105

Pro

120

Thr

Ala

Ile

Ser

Leu

200

Pro

Val

Gly

Arg

Pro

Thr

Ser

185

Val

Pro

Ser

Lys

Arg

Phe

Tyr

90

Val

Pro

Tyr

Tyr

Val

170

Arg

Val

Ser

Phe

Pro Val

Leu Glu

60
Ile Pro
75

Gln Asn

Ala Thr

Ala Val

Gly Phe

140

Lys Asn

1565

Thr Ala

Asp Pro

Thr Gly

Ser Val

220

Thr Asn

Thr

45

Lys

Ala

Gly

Gly

Ser

125

Asp

Pro

Ala

Tyr

Thr

205

Ala

Glu

Leu

Leu

Met

Ser

Val

110

Ser

Gln

Glu

His

Leu

190

Ser

Glu

Val

Arg
Ser
Lys
Leu
95
Phe
Gly
Phe
Arg
Ser
175
Trp
Val
Phe

Phe
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Thr Glu Thr Ser Arg
245

Pro Ala Gly Pro Ala

260
Ile Cys Leu Gly Ala
275
Glu Asp Trp His Ser
290

Val Gln Arg Pro Leu

305

Ser His Gly Gly Gln
325

Leu Cys Ser
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Leu Arg His

300

Pro Leu Pro
315

Gln Asp Val
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Glu

Asn
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Gly
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Ser
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Asp Gly

Ala Ile
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Gly

Thr

Tyr

Leu

Leu

115
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Gly
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235

Ile

Trp

Lys

Gly

Ala

315

Thr

Arg

Gln

Gly

Arg

395

Ala

Ile

Leu

Thr

Phe

Tyr

Leu

300

Cys

Gly

Tyr

Gly

Tyr

380

Gln

Ala

His

Gly

Glu

Arg

Val

285

Gly

Ala

Thr

Ile

Leu

365

Leu

Ala

Ile

Trp

Leu

Asp

Cys

270

Thr

Phe

Asn

Ile

Phe

350

Ser

Val

Ala

Thr

Leu

Phe

Tyr

255

Met

Cys

Asn

Met

Ala

335

Lys

Leu

Cys

Arg

Val

415

Phe

PCT/JP00/03942

Tyr

240

Leu

Tyr

Trp

Gly

Lys

320

Ser

Arg

Leu

Phe

Leu

400

Leu

Met
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420 425 430
Gly Tyr Ser Met Thr Ala Phe Cys Leu Phe Thr Trp Asp Lys Trp Leu
435 440 445
Lys Val Tyr Lys Ser Ile Tyr Phe Leu Gly His Ile Phe Phe Leu Ser
450 455 460
Leu Leu Phe Ile Leu Pro Tyr Ile His Lys Ala Met Val Pro Arg Lys
465 470 475 480

Glu Lys Leu Lys Lys Met Glu

485

<210> 3
211> 262
<212> PRT

<213> Homo sapiens

<400> 3
Met Ala Ala Ala Ser Ala Gly Ala Thr Arg Leu Leu Leu Leu Leu Leu
1 5 10 15
Met Ala Val Ala Ala Pro Ser Arg Ala Arg Gly Ser Gly Cys Arg Ala
20 25 30
Gly Thr Gly Ala Arg Gly Ala Gly Ala Glu Gly Arg Glu Gly Glu Ala
35 40 45
Cys Gly Thr Val Gly Leu Leu Leu Glu His Ser Phe Glu Ile Asp Asp
50 55 60

Ser Ala Asn Phe Arg Lys Arg Gly Ser Leu Leu Trp Asn Gln Gln Asp
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65

Gly

Arg

Pro

Ser

Gln

145

Val

Asp

Ala

Gln

Lys

225

Gly

Gly

Thr

Leu

Arg

Ser

130

Leu

Val

Leu

Pro

Ala

210

Tyr

Ala

Gly

Leu

Arg

Arg

115

Phe

Thr

Thr

Glu

Gly

195

Gln

Trp

Pro

Gly

Ser

Asp

100

Pro

Val

Leu

His

Leu

180

Pro

Lys

Met

Asp

Ser

260

Leu

85

Val

Gly

Pro

His

Pro

165

Phe

Glu

Ala

Tyr

Thr

245

Gly

70

Ser

Ala

Ala

Ala

Val

150

Gly

Asn

Thr

Lys

Ile

230

Gly

Arg

Gln

Ala

Leu

Cys

135

Asp

Gly

Thr

Ala

Asn

215

Ile

Gly

Arg

Leu

Asp

120

Ser

Val

Cys

Ser

Ala

200

Pro

Pro

Gln

Gln

Asn

105

Gly

Leu

Ala

Arg

Val

185

Phe

Gln

Val

Gly

Leu

90

Gly

Leu

Val

Gly

Gly

170

Gln

Ile

Glu

Val

Gly

250

75

Ser

Leu

Glu

Glu

Asn

1565

His

Leu

Glu

Gln

Leu

235

Gly

Glu

Tyr

Ala

Ser

140

Val

Glu

Gln

Arg

Lys

220

Phe

Gly

Glu

Arg

Gly

125

His

Val

Val

Pro

Leu

205

Ser

Leu

Gly

Glu

Val

110

Gly

Leu

Gly

Glu

Pro

190

Glu

Phe

Met

Gly

PCT/JP00/03942

80
Arg Gly
95

Arg Ile

Tyr Val

Ser Asp

Val Ser

160
Asp Val
175

Thr Thr

Met Glu

Phe Ala

Met Ser

240

Gly Gly

2bb
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<210> 4

211> 166

<212> PRT

<213> Homo sapiens

<400> 4
Met Gln
1

Gly Leu

Leu Leu

Arg Thr

50

Gly Phe
65

Arg Arg

Val Ala

His Ile

Ser Gly

130

Pro

Ser

Val

35

Glu

Gly

Gln

Ala

Glu

115

Val

Pro

Arg

20

Ser

Asn

Ser

Met

Phe

100

Pro

Gly

Val

Arg

Val

Val

Phe

Leu

85

Cys

Arg

Tyr

Pro

Lys

Leu

Thr

Leu

70

Val

Cys

Pro

Leu

Gly

Lys

Ile

Val

55

Gly

Ala

Ala

Leu

Tyr

135

Pro

Thr

Val

40

Gly

Ile

Ala

Ile

Thr

120

Asp

Leu

Ser

25

Thr

Gly

Ile

Ile

Val

105

Thr

Val

Gly Leu
10

Leu Trp

Val Gly

Tyr Tyr

Gly Ile

75

Val Phe

90

Asp Gly

Gly Arg

Tyr Gln

Leu

Phe

Leu

Pro

60

Asn

Ile

Val

Cys

Thr

140

Asp

Val

Ala

45

Gly

Leu

Ser

Phe

Gln

125

Glu

Pro

Gly

30

Ala

Ile

Val

Phe

Ala

110

Phe

Val

PCT/JP00/03942

Ala Glu
15

Ser Leu

Thr Thr

Ile Leu

Glu Asn

80

Gly Vval

95

Ala Gln

Tyr Ser

Ser Arg
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Ser Thr Glu Ile His Val Gly Phe Ala Gln Leu Thr Pro Pro Thr Pro
145 150 1556 160
Arg Gly Phe Pro Cys Thr

165

<210> 5
<211> 416
<212> PRT

<213> Homo sapiens

<400> 5
Met Ser Glu Ala Asp Gly Leu Arg Gln Arg Arg Pro Leu Arg Pro Gln
1 5 10 15
Val Val Thr Asp Asp Asp Gly Gln Ala Pro Glu Ala Lys Asp Gly Ser
20 25 30
Ser Phe Ser Gly Arg Val Phe Arg Val Thr Phe Leu Met Leu Ala Val
35 40 45
Ser Leu Thr Val Pro Leu Leu Gly Ala Met Met Leu Leu Glu Ser Pro
50 bb 60
Ile Asp Pro Gln Pro Leu Ser Phe Lys Glu Pro Pro Leu Leu Leu Gly
65 70 75 80
Val Leu His Pro Asn Thr Lys Leu Arg Gln Ala Glu Arg Leu Phe Glu
85 90 95
Asn Gln Leu Val Gly Pro Glu Ser Ile Ala His Ile Gly Asp Val Met

100 106 110
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Phe

Ile

Asp

145

Gly

Pro

Glu

Gly

Asp

225

Glu

Arg

Val

Leu

Thr

Glu

130

Glu

Thr

Trp

Gly

Arg

210

Tyr

Tyr

Phe

Ala

Met

290

Gly

1156

Thr

Pro

Leu

Lys

Lys

195

Lys

Leu

Asp

Pro

Glu

275

Lys

Pro Asp Asn

Thr

Ile

Val

Phe

Arg

180

Asn

Ile

Leu

Thr

Asn

260

Thr

Gly

Ile

Ala

Ala

Cys

Val

165

Glu

Met

Tyr

Leu

Val

245

Gly

Thr

Gly

Asp

Arg

Gly

150

Ala

Val

Ser

Phe

Val

230

Thr

Val

Met

Ala

Arg Pro

Gly

Phe

135

Arg

Asp

Lys

Phe

Thr

216

Met

Arg

Gln

Ala

Asp

295

Ser

Arg

120

Gly

Pro

Ala

Leu

Val

200

Asp

Glu

Glu

Leu

Arg

280

Leu

Ser

Val

Ser

Leu

Tyr

Leu

185

Asn

Ser

Gly

Val

Ser

265

Ile

Phe

Ser

10

Val Lys

Gly Pro

Gly Ile

155
Lys Gly
170

Leu Ser

Asp Leu

Ser Ser

Thr Asp

235

Lys Val

250

Pro Ala

Arg Arg

Val Glu

Gly Gly

Leu

Cys

140

Arg

Leu

Ser

Thr

Lys

220

Asp

Leu

Glu

Val

Asn

300

Tyr

Glu

125

Lys

Ala

Phe

Glu

Val

205

Trp

Gly

Leu

Asp

Tyr

285

Met

Trp

Asn

Thr

Gly

Glu

Thr

190

Thr

Gln

Arg

Asp

Phe

270

Val

Pro

Val

Gly

Arg

Pro

Val

175

Pro

Gln

Arg

Leu

Gln

255

Val

Ser

Gly

Gly

PCT/JP00/03942

Glu

Asp

Asn

160

Asn

Ile

Asp

Arg

Leu

240

Leu

Leu

Gly

Phe

Met
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305

Ser

Glu

Thr

Asp

Ala

385

Gly

{210> 6

Thr

Arg

Val

Ser

370

Thr

Ser

Ile

Pro

Met

355

Gly

Tyr

Phe

211> 117

<212> PRT

Arg

Trp

340

Lys

Ala

Ile

Arg

Pro

325

Ile

Phe

Phe

Ser

Ser

405

<213> Homo sapiens

<400> 6

310

Asn

Lys

Val

Arg

Glu

390

Pro

Pro Gly Phe

Arg Met Ile
345
Pro Arg Tyr
360
Arg Ser Leu
375

Val His Glu

Phe Leu Cys

11

Ser

330

Phe

Ser

His

His

410

Met Arg Leu Ser Leu Pro Leu Leu Leu Leu

1

5

10

315

Met Leu Asp Phe

Lys Leu Phe Ser
350

Leu Val Leu Glu

365
Asp Pro Asp Gly
380
Asp Gly His Leu
395

Leu Ser Leu Gln

Leu

335

Gln

Leu

Leu

Tyr

Ala

415

PCT/JP00/03942

320

Ser

Glu

Ser

Val

Leu

400

Val

Leu Leu Gly Ala Trp Ala

15

Ile Pro Gly Gly Leu Gly Asp Arg Ala Pro Leu Thr Ala Thr Ala Pro

20

25

30

Gln Leu Asp Asp Glu Glu Met Tyr Ser Ala His Met Pro Ala His Leu
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12

35 » 40 45
Arg Cys Asp Ala Cys Arg Ala Val Ala Tyr Gln Val Ser Pro Ser Pro
50 55 60
Leu Ser Pro Cys Pro Ala His Thr Pro Ser Gln Ala Arg Pro Leu His
65 70 75 80
Pro Pro His Ile Pro Pro Pro Ala Phe Asp Pro Gln Ser Leu Pro Leu
85 90 95
Gly Ile Lys Pro Gln Met Gln Pro Phe Ile Tyr Ser Met Pro Gln Phe
100 105 110
Thr His Leu Pro Ala

115

210> 7
211> 324
<212> PRT

<213> Homo sapiens

<400> 7
Met Ser Val Glu Asp Gly Gly Met Pro Gly Leu Gly Arg Pro Arg Gln
1 5 10 15 .
Ala Arg Trp Thr Leu Met Leu Leu Leu Ser Thr Ala Met Tyr Gly Ala
20 25 30
His Ala Pro Leu Leu Ala Leu Cys His Val Asp Gly Arg Val Pro Phe
35 40 45

Arg Pro Ser Ser Ala Val Leu Leu Thr Glu Leu Thr Lys Leu Leu Leu
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Cys

65

Pro

Gly

Ser

Leu

Ala

145

Leu

Ala

Ile

Leu

Tyr
225

Ser

50

Ala

Pro

Ala

Thr

Tyr

130

Leu

Gln

Ser

Leu

Met

210

Thr

Gly

Phe

Trp

Asn

Tyr

115

Cys

Leu

Val

Pro

Tyr

195

Lys

Phe

Pro

Ser

Arg

Asn

100

Gln

Leu

Leu

Pro

Met

180

Cys

Arg

Gly

Gly

Leu

Gln

Asn

Val

Cys

Leu

Gly

165

Pro

Leu

Gln

Val

Leu

245

Leu

70

Ala

Leu

Leu

Leu

Met

150

Asn

Leu

Ile

Arg

Leu

230

Leu

b5

Val

Ala

Val

Ser

Arg

135

Ala

Thr

His

Ser

Leu

215

Gly

Pro

Ile

Asn

120

His

Ala

Leu

Ile

Gly

200

Pro

Leu Asn

Glu Gly

Trp

Phe

Tyr

105

Leu

Arg

Gly

Pro

Thr

185

Leu

Leu

Leu

Phe

13

Gln

Ala

90

Leu

Lys

Leu

Ala

Ser

170

Pro

Ser

Ala

Gly

Ser

250

Ala

75

Leu

Gln

Ile

Ser

Cys

165

Pro

Leu

Ser

Leu

Leu

235

Gly

60

Trp

Ser

Arg

Gly

Val

140

Tyr

Pro

Gly

Val

Gln

220

His

Trp

Pro Gln Gly

Ala Leu Leu
95
Tyr Met Asp
110
Ser Thr Ala
125

Arg Gln Gly

Ala Ala Gly

Pro Ala Ala
175
Leu Leu Leu
190
Tyr Thr Glu
205

Asn Leu Phe

Ala Gly Gly

Ala Ala Leu

255

PCT/JP00/03942

Pro

80

Tyr

Pro

Val

Leu

Gly

160

Ala

Leu

Leu

Leu

Gly

240

Val
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14

Val Leu Ser GIn Ala Leu Asn Gly Leu Leu Met Ser Ala Val Met Lys
260 265 270
His Gly Ser Ser Ile Thr Arg Leu Phe Val Val Ser Cys Ser Leu Val
275 280 285
Val Asn Ala Val Leu Ser Ala Val Leu Leu Arg Leu Gln Leu Thr Ala
290 295 300
Ala Phe Phe Leu Ala Thr Leu Leu Ile Gly Leu Ala Met Arg Leu Tyr
305 310 315 320

Tyr Gly Ser Arg

<210> 8
211> 137
212> PRT

<213> Homo sapiens

<400> 8
Met Gly Phe Gly Ala Thr Leu Ala Val Gly Leu Thr Ile Phe Val Leu
1 5 10 15
Ser Val Val Thr Ile Ile Ile Cys Phe Thr Cys Ser Cys Cys Cys Leu
20 25 30
Tyr Lys Thr Cys Arg Arg Pro Arg Pro Val Val Thr Thr Thr Thr Ser
35 40 45
Thr Thr Val Val His Ala Pro Tyr Pro Gln Pro Pro Ser Val Pro Pro
50 55 60

Ser Tyr Pro Gly Pro Ser Tyr Gln Gly Tyr His Thr Met Pro Pro Gln
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15

65 v 70 75 80

Pro Gly Met Pro Ala Ala Pro Tyr Pro Met Gin Tyr Pro Pro Pro Tyr
85 90 95
Pro Ala Gln Pro Met Gly Pro Pro Ala Tyr His Glu Thr Leu Ala Gly
100 105 110
Gly Ala Ala Ala Pro Tyr Pro Ala Ser Gln Pro Pro Tyr Asn Pro Ala
115 120 125
Tyr Met Asp Ala Pro Lys Ala Ala Leu

130 135

<210> 9
<211> 311
<212> PRT

<213> Homo sapiens

<400> 9
Met Gly Val Pro Thr Ala Leu Glu Ala Gly Ser Trp Arg Trp Gly Ser
1 5 10 15
Leu Leu Phe Ala Leu Phe Leu Ala Ala Ser Leu Gly Pro Val Ala Ala
20 25 30
Phe Lys Val Ala Thr Pro Tyr Ser Leu Tyr Val Cys Pro Glu Gly Gln
35 40 45
Asn Val Thr Leu Thr Cys Arg Leu Leu Gly Pro Val Asp Lys Gly His
50 b5 60

Asp Val Thr Phe Tyr Lys Thr Trp Tyr Arg Ser Ser Arg Gly Glu Val
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65

Gln

Leu

Leu

Phe

Cys

145

His

Asn

Ala

Pro

Arg

225

Glu

Ala

Thr

His

Ala

Ser

130

Cys

Gly

Cys

Ala

Leu

210

Arg

Asn

Lys

Cys

Leu

Gln

115

Ile

Leu

Ala

Val

Ala

195

Ile

Ala

Pro

Val

Ser

His

100

Arg

Thr

Val

Met

Val

180

Leu

Leu

Gln

Gly

Arg

260

Glu

8b

His

His

Met

Val

Glu

165

Tyr

Ala

Leu

Glu

Phe

245

His

70

Arg

Gly

Gly

Arg

Glu

150

Leu

Pro

Thr

Leu

Leu

230

Glu

Pro

Arg

Gly

Leu

Asn

135

Ile

Gln

Ser

Gly

Val

215

Val

Ala

Leu

Pro

His

Glu

120

Leu

Arg

Val

Ser

Ala

200

Tyr

Arg

Ser

Ser

Ile

Gln

105

Ser

Thr

His

Gln

Ser

185

Cys

Lys

Met

Pro

Tyr

26b

16

Arg

90

Ala

Ala

Leu

His

Thr

170

Gln

Ile

Gln

Asp

Pro

250

Val

75

Asn

Ala

Ser

Leu

His

1565

Gly

Glu

Val

Arg

Ser

235

Ala

Ala

Leu

Asn

Asp

Asp

140

Ser

Lys

Ser

Gly

Gln

220

Asn

Gln

Gln

Thr

Thr

His

125

Ser

Glu

Asp

Glu

Ile

205

Ala

Ile

Gly

Arg

Phe

Ser

110

His

Gly

His

Ala

Asn

190

Leu

Ala

Gln

Ile

Gln

270

Gln

95

His

Gly

Leu

Arg

Pro

175

Ile

Cys

Ser

Gly

Pro

255

Pro

PCT/JP00/03942

80

Asp

Asp

Asn

Tyr

Val

160

Ser

Thr

Leu

Asn

Ile

240

Glu

Ser
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17

Glu Ser Gly Arg His Leu Leu Ser Glu Pro Ser Thr Pro Leu Ser Pro
275 280 285
Pro Gly Pro Gly Asp Val Phe Phe Pro Ser Leu Asp Pro Val Pro Asp
290 295 300
Ser Pro Asn Phe Glu Val Ile

305 310

<210> 10
<211> 543
<212> PRT

<213> Homo sapiens

<400> 10
Met Ala Val Ser Glu Arg Arg Gly Leu Gly Arg Gly Ser Pro Ala -Glu
1 5 10 15
Trp Gly Gln Arg Leu Leu Leu Val Leu Leu Leu Gly Gly Cys Ser Gly
20 25 30
Arg Ile His Arg Leu Ala Leu Thr Gly Glu Lys Arg Ala Asp Ile Gln
35 40 45
Leu Asn Ser Phe Gly Phe Tyr Thr Asn Gly Ser Leu Glu Val Glu Leu
50 55 60

Ser Val Leu Arg Leu Gly Leu Arg Glu Ala Glu Glu Lys Ser Leu Leu
65 70 75 80

Val Gly Phe Ser Leu Ser Arg Val Arg Ser Gly Arg Val Arg Ser Tyr

85 90 95
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Ser

Phe

Arg

Pro

145

Pro

Ser

Val

Val

His

225

Thr

Glu

Ala

Val

Thr

Leu

Lys

130

Glu

Arg

Thr

Leu

Val

210

Asn

Val

Met

Ala

Phe

Arg

Val
115

Tyr

Ala

Lys

Pro

Gly

1956

Iie

Cys

Met

Pro

Gly

275

Lys

Asp

100

Leu

Gly

Pro

Val

Ala

180

Leu

Gly

Asn

Ile

Leu

260

Ile

Ile

Phe

Phe

Glu

Ser

Asp

165

Val

Ser

Ser

Asn

Arg

245

Phe

Phe

His

Gln

Leu

Gln

Lys

150

Gly

Ile

His

Gln

Ser

230

Glu

Lys

Trp

Trp

Asp

Ile

Lys

135

Pro

Gly

Gin

Leu

Ala

215

Val

Lys

Cys

Asn

120

Thr

Gly

Gly

Gly

Asn

200

Glu

Pro

Asn

Leu Tyr

Val

Ser

280

Leu Met

Pro

105

Thr

Leu

Leu

Thr

Pro

185

Asn

Glu

Gly

Pro

Met

265

Ile

Ala

18

Leu Gln

Lys Asp

Phe Ile

Pro Lys

165
Ser Ala
170

Ser Gly

Ser Tyr

Gly Gln

Lys Glu

235

Asp Gly

250

Val Met

Leu Cys

Ala Leu

Lys

Leu

Phe

140

Pro

Ala

Lys

Asn

Tyr

220

His

Phe

Ser

Arg

Ala

Asn

Gin

125

Pro

Gin

Ser

Asp

Phe

205

Ser

Pro

Leu

Ala

Asn
285

Phe

Ser

110

Val

Gly

Ala

Lys

Lys

190

Ser

Leu

Phe

Ser

Cys

270

Thr

Thr

Ser

Gln

Leu

Thr

Pro

175

Asp

Phe

Asn

Asp

Ala

2b5

Phe

Tyr

Lys

PCT/JP00/03942

Ser

Val

Leu

Val

160

Lys

Leu

His

Phe

Ile

240

Ala

Leu

Ser

Ser
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Ile

305

Gly

Leu

Trp

Gly

Ile

385

Ile

Val

Lys

Val

Leu

465

Val

290

Ser

His

Lys

Ala

Ile

370

Glu

Leu

Val

Val

Met

450

Gln

Glu

Leu

Pro

Gly

Phe

365

Val

Ser

Phe

Trp

Ala

435

Val

Val

Gly

Leu

Ile

Ala

340

Ile

Ile

Arg

Leu

Ser

420

Val

Ile

Ala

Ser

Phe

Glu

325

Leu

Lys

Pro

Glu

Val

405

Ile

Asn

Cys

Val

Thr

485

His

310

Gly

Leu

Tyr

Met

Glu

390

Asp

Arg

Leu

Tyr

Pro

470

Leu

295

Ser

Leu

Phe

Val

Gln

375

Gly

Leu

His

Ala

Val

455

Phe

Ala

Ile

Ala

Ile

Leu

360

Val

Ala

Ile

Leu

Lys

440

Tyr

Gln

Phe

Asn

Val

Thr

345

Ser

Leu

Ser

Cys

Gln

425

Leu

Phe

Phe

19

Tyr

Met

330

Ile

Asp

Ala

Asp

Cys

410

Asp

Lys

Thr

Gln

Val

490

Tyr

315

Tyr

Ala

Lys

Asn

Tyr

395

Gly

Ala

Leu

Arg

Trp

475

Leu

300

Phe

Tyr

Leu

Glu

Val

380

Val

Ala

Ser

Phe

Ile

460

Leu

Thr

Ile Asn

Ile Ala

Ile Gly

350
Lys Lys
365

Ala Tyr

Leu Trp

Ile Leu

Gly Thr

430

Arg His

445

Ile Ala

Tyr Gln

Gly Tyr

Ser

His

336

Ser

Val

Ile

Lys

Phe

415

Asp

Tyr

Ile

Leu

Lys

495

PCT/JP00/03942

Gln

320

Leu

Gly

Phe

Ile

Glu

400

Pro

Gly

Tyr

Leu

Leu

480

Phe
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PCT/JP00/03942

Gln Pro Thr Gly Asn Asn Pro Tyr Leu Gln Leu Pro Gln Glu Asp Glu

500

505

510

Glu Asp Val Gin Met Glu Gln Val Met Thr Asp Ser Gly Phe Arg Glu

515

520

Gly Leu Ser Lys Val Asn Lys Thr Ala Ser Gly

530

<210> 11

211> 1017

<212> DNA

<213> Homo

<400> 11

atgtctccat

cagagtggac

gagaagccag

aagctgagtt

agtctggetg

gaccagctgg

ggcccgeege

gaccaatttg

taccgggceta

tacagcttct

gtggtcacag

gcagaattct

sapiens

ccecegacege
cgctceccaa
tgaccctceg
ccagcaggta
gacgctaccg
agctcgttge
tgtcgtcagg
ctctgtacaa
gttttcccat
ccagcaggga
gaacctctgt

cagaagccac

535

cctcttetgt
gceccteeetce
gtgccaggga
ccaggatcag
ctgctectac
cacgggagtt
aggggacgta
ggaaggggac
catcacggtg
cccatacctg
gacccccage

cgctgaactg

cttgggetgt

caggctctge

cctecegggeg

gcagtcctet

cagaacggaa

tttgccaaac

accctacagt

cctgegeecet

accgccgcece

tggtcggece

cggttaccaa

accgtctcat

525

Arg Glu Leu Leu

540

gtctggggesg

ccagctccct
tggacctgta
tcatccegge
gcctetggte
cctegetete
gtcagactcg
acaagaatcc
acagcggaac
ccagcgacce
cagaaccacc

tcacaaacga

tgtgccageg

ggtgccecectg

ccgeectggag

catgaagaga

cctgeccage

agcccagcecc

gtatggcttt

cgagagatgg

ctaccgatgce

cctggagcett

ttccteggta

agtcttcaca

60

120

180

240

300

360

420

480

540

600

660

720
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actgagactt
gcecgecagt
ataatcctgg

aggggceaggsg

tcacacgggg

210> 12
<211> 1461
<212> DNA

<213> Homo

<400> 12

atggegtcct
tcgggtttce
gegetgegge
taccttttct
attgcttatt
ttcctecatcee
cagatggcect
tggacaatgc
gacggaggga
gttccttcce
ccccagttet
ggaaagatac

ctagtgggct

ctaggagtat
actacaccaa
cggggtttet
ctgtgcagag

gtcaggatgg

sapiens

cagcggagegsg
aggagctgag
tgatcatctc
acaaggagac
ttaactttgg
ttcgactaat
accttctgge
cacattgtgt
aagatcagaa
tgctggaagt
caatgaatca
caaacagcat

acacactgct

caccgccagt

gggcaacctg

ggcagaggac

gceegetteeg

aggccgacag

ggacgagggsg

ccttaacaag

catcttcctg

ctacctcatc

aaaccagctc

gggecgeacce

tggatactat

tctgactttg

ttccttgtee

tgetggttte

ctacatgaag

cattcctget

cagccccecceac

21

ccaaaggagt

gtccggatat

tggcacagcc

ccceteeege

gatgttcaca

actgtggtes

ttggecgacgt

ggttacccct

cacctcttcc

taccactccce

atcactgccg

tacactgcca

aagctgattg

tctgagcaac

tcctacttct

ctggtgcagg

ctcaagcgcc

atcacagaag

cagactctcc

gcetegggge
ggaggaageg
ccctecceget

gcecgegggtt

cgetggeges

ccetgggegce

ttgetttgtt

atacctttac

tgctgtgtat

tcctcactac

ccggeaacta

gtttggetgt

agaaatatgc

atggggectt

gagagctgat

tgagtctggs

actatctcct

PCT/JP00/03942
agctggtect 780
tgtgatccta 840
cctgeggeac 900
gacccggaaa 960
atgttca 1017
ggttctgeag 60
gtcagaacag 120
ttatcggcat 180
aggcctctca 240
tgtgcttecag 300
cttttgette 360
cgatatcaag 420
tgactacttt 480
catacgtggt 540
cttggtaggg 600
tgacatacca 660
ccttttctac 720
cactgaagac 780
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tatgacaacc
ctgtacaaat
ggcttcaatg
gtgtggectet
accaacgcct
ctctectcagg
ctggtctget
attcaagaga
tatttggtgc
ctcttcacgt
ttcttectga

gagaagttaa

210> 13
<211> 786
<212> DNA

<213> Homo

<400> 13

atggeggeag
gcgcecagtce
gcggaaggtc
gagatcgatg
ggtaccttgt

gtggcagccc

accccttetg
atgtcacctg
gctttgaaga
ttgaaacaaa
gggtggeeeg
gtctetegtt
tccagatgga
gccccaccet
aacagaccat
gggacaaatg
gcctactatt

agaagatgga

sapiens

ccagegetgg
gagcccgggs
gagagggcga
acagtgccaa
ccctgtcaca

tgaatggcct

gttcegetge

ttggetggte

aaagggcaag

ccccegette

ctacatcttc

gctattcetg

attcctcatt

gagcaagctg

ccactggetc

gcttaaggtg

catattgect

ggcaacccgg

cagcggetge

ggeetgtgge

cttccggaag

gcggecagcete

gtaccgggtc

22

atgtacatgc

acagaaggag

gcaaagtgeg

actggcacca

aaacgactca

gccetetgge

gttattgtgg

gccgecatta

ttcatgggtt

tataaatcca

tatattcaca

ctgeteetge

cgggeecggea

acggtggggc

cggggetcac

agcgaggagg

cggatcccaa

tgatctgges
tatgcatttt
atgcctgtge
ttgcctceatt
agttccttgg
acggcctgea
aaagacaggc
ctgtccteca
actccatgac
tctatttect

aagcaatggt

tcttgetgat

ctggtgegeg

tgetgetgga

tgctctggaa

agcggesgecg

ggegaccegg

PCT/JP00/03942
caagtttgtg 840
gacgggectg 900
caacatgaag 960
caacatcaac 1020
aaataaagaa 1080
ctcaggatac 1140
tgccaggete 1200
gcecttetac 1260
tgecttetge 1320
tggccacatc 1380
gccaaggaaa 1440

1461
ggcggtagea 60
aggggctggg 120
gcactcattt 180
ccagcaggat 240
actccgggat 300
ggecctggat 360
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ggcctggaag

cacctgtcgg

gtggtgacgc

ttcaacacct

ttcattgagc

tccttetteg

ggagcgeeag

ggeegeg

<210> 14

<211> 498

<212> DNA

<213> Homo

<400> 14

atgcagccgce

aggaagaaga

accgtecgggce

gggatcattc

agaaggcaaa

tgctgegeca

acgggaagat

gaggtgagca

cgeggttttc

ctggtggcta
accagctgac
accccggggg
cggtgcagcet
gcctggagat
ccaaatactg

acaccggggs

sapiens

cggtgeeegg
cgtcgetetg
tggctgecac
tcggetttgg
tgetggtgge
tcgtggacgg
gccagtttta
ggagcactga

cctgcaca

tgtctectece
cctgcacgtg
ctgcegggece
gcagccgecec
ggaacaggcece

gatgtacatc

ccagggtggsg

gceceetggge
gtttgtgges
caccaggacg
atctttctta
agcgatcgtg
cgtatttgca
ctccagtggg

gattcatgtg

23

tttgtceetg

gatgtggeeg

catgaggtgg

accacagecc

cagaaggcca

attcccgteg

ggtgggegtg

ctgectggacce

tctctgetge

gagaatgtga

ggaattattg

tttatcagtt

gcacagcaca

gtggggtact

ggttttgete

cgtgcteecet
gcaacgtggt
aggacgtgga
caggccctga
agaaccccca

tcctgttect

ggggtggtgg

ccgcagaagg
tggtgteegt
ccgttggeesg
gcatcaactt
ttggegtggt
ttgaaccgag
tgtacgatgt

agctaacccce

PCT/JP00/03942
ggtggagteg 420
gggegtgteg 480
cctggagetg 540
gacggeggece 600
ggagcagaag 660
catgatgtca 720
tgggggtagt 780

786
gctttcgagg 60
cctcatagtc 120
ctactaccca 180
ggtggagaat 240
ggcegeette 300
gceccteacce 360
ctaccagaca 420
gccgacccecea 480

498
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<210> 156

211> 1248

<212> DNA

<{213> Homo

<400> 15

atgagcgagg

gatgatggcec

gtgaccttct

ctggaatctc

gttctgeatce

ggaccggagt

gtcgtaaaac

aaaacccgag

gggactctct

gaagtgaaac

aatgatctta

tggcaaagac

gagtatgata

ggagtccagc

atacgaagag

atgcctggat

tcgaccatcc

attaaaagga

tacagcctcg

sapiens

cggacggget
aggccecgga
tgatgectgge
ctatagatcc
caaatacgaa
ccatagcaca
ttgaaaatgg
atgatgagcc
ttgtggeega
tgetgetgte
cagtcactca
gagactacct
ctgtgaccag
tgtctectge
tctacgttte
ttccagacaa
gccctaaécc
tgatttttaa

tcctagaact

gcgacagegce

ggctaaggac

tgtttctcte

acagcctctc

gctgegacag

tattggggat

tgaaatagag

tgtgtgtgesg

tgcatacaag

ctccgagaca

ggatgggagg

gcttetggtg

ggaagtaaaa

agaagacttt

tggectgatg

catccggece

tgggttttce

gctetttagt

cagcgacagc

24

cggeceecetge

ggcagctcct

accgttcccce

agcttcaaag

gcagaaaggc

gtgatgttta

accattgccc

agacccctgg

ggactatttg

cccattgagg

aagatttatt

atggagggca

gttttattgg

gtcctggteg

aagggegeges

agcagctctg

atgctggatt

caagagacgg

ggtgecttee

ggccgeaggt
ttagcggcag
tgcttggage
aacccccget
tgtttgaaaa
ctgggaqagc
ggtttggtte
gtatccgtge
aagtaaatcc
ggaagaacat
tcaccgattc
cagatgacgg
accagctgceg
cagaaacaac
ctgatctgtt
gggggtactg
tcttatctga
tgatgaagtt

ggagaagcct

PCT/JP00/03942
cgtcacagac 60
agttttccga 120
catgatgctg 180
cttgettggt 240
tcaacttgtt 300
agatggccgg 360
gggcecttge 420
agggcccaat 480
ctggaaacgt 540
gtcctttgtg 600
tagcagcaaa 660
gcgeectgetg 720
gttcccgaat 780
catggccagg 840
tgtgegagaac 900
ggtgggcatg 960
gagaccctgg 1020
tgtgeegegg 1080
gcatgatccc 1140
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25

gatgggetgg tggccaccta catcagegag gtgcacgaac acgatgggea cctgtacctg 1200

ggctetttca ggtecccett cctectgeaga ctcagectece aggetgtt 1248

<210> 16
<211> 3b1
<212> DNA

<213> Homo sapiens

<400> 16
atgaggctgt cactgccact getgetgetg ctgetgggag cctgggecat cccagggggc 60
ctcggggaca gggegecact cacagecaca gecccacaac tggatgatga ggagatgtac 120

tcagcccaca tgeccgetea cctgegetgt gatgectgea gagetgtgge ttaccagglg 180

agtccttcac cactgtcacc ctgecctget cacaccectt ctcaagecag accectccac 240
ccacctcaca ttccaccacc ggectttgat ccccaatccc taccactggg catcaagceca 300
cagatgcagc ctttcatata ttccatgcct cagtttacce atctgeetge c 351
210> 17

211> 972

<212> DNA

<213> Homo sapiens

<400> 17
atgagtgtag aggatggggg tatgccagge ctgggeegtc ccaggeagge ccgetggace 60
ctgatgctac tcctatccac tgccatgtac ggtgeccatg ccccattget ggcactgtge 120

catgtggacg gccgagtgee ctteeggeee tcctcageeg tgetgetgac tgagetgace 180
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aagctactgt

ccaccctgge

aacctggtga

ctcaagattg

cgtcaggggt

cttcaagttce

cccctgeata

ttgtcgtcag

aacctcttcce

tctggeccag

gcactaaatg

tttgtggtgt

cagctcacag

tatggcagcc

<210> 18

<211> 411

<212> DNA

<213> Homo

<400> 18

atggggttcg

atcatcatct

ccggttgtcea

agtgtgecge

tatgecgecett
gccaggetge
tctatcttca
gaagcacagc
tagcgctget
ccgggaacac
tcactccget
tgtacacaga
tctacacttt
gcctectgga
gactgctcat
cctgeteget

ccgeettett

gc

sapiens

gagcgacctt

ctccettetg

tcecttegea

gcgttacatg

tgtgctctac

gctgetgatg

ccttcccagt

aggcctgetg

gctgetecatg

tggtgtgett

aggtttctca

gtctgetgte

ggtggtcaac

cctggecaca

ggcegttgge

gcttcacctg ctectgetge

ccaccaccac atccaccact

ccagctaccc tggaccaagc

26

gtaggctgge

ctatcagccc

gaccccagcea

tgcetetgee

gctgegggag

cccectecag

ctcctcatte

aagcgacagc

ctgaatctag

ggatgggcag

atgaagcatg

gccgtgetet

ttgctcattg

aagcatggcec

tgctctatgg

cctaccaggt

tccggeacceg

cctgctatge

cagctgetgce

tgtactgect

ggctgeceecet

gtctgecatgce

cactcgtggt

gcagcagcat

cagcagtcct

gcctggecat

PCT/JP00/03942
ccaggggecce 240
cgctaacaac 300
gctgagtaat 360
cctectetgtg 420
agcaggggec 480
cagccccatg 540
catctcaggce 600
ggcacttcag 660
tggeggegge 720
gctgagecag 780
cacacgcctc 840
gctacggetg 900
gcgectgtac 960

972

ctgaccatct ttgtgetgtc tgtcgtcact

tgcctttaca agacgtgecg ccgaccacgt

gtggtgecatg ccccttatee tcagectcea

taccagggct accacaccat gccgectcag

60

120

180

240
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27

ccagggatge cagcagcacc ctacccaatg cagtacccac caccttaccc agcccagece 300
atgggcecac cggectacca cgagaccetg getggaggag cagecgegee ctaccccgec 360
agccagectc cttacaaccce ggcctacatg gatgcccecga aggeggecet ¢ 411
<210> 19

211> 933

<212> DNA

<213> Homo sapiens

<400> 19

atgggcgtce ccacggecct ggaggecgge agctggeget ggggatccct getetteget 60
ctcttectgg ctgegtecect aggtccggtg geagecttca aggtegecac gccgtattce 120
ctgtatgtct gtcccgaggg gcagaacgte accctcacct gcaggetctt gggecetgtg 180
gacaaagggc acgatgtgac cttctacaag acgtggtacc gcagctcgag gggegaggtg 240
cagacctget cagagcgceg gececateege aacctcacgt tccaggacct tcacctgeac 300
catggaggce accaggctgce caacaccagce cacgacctgg ctcagegeca cgggctggag 360
teggeetceg accaccatgg caacttctce atcaccatge gcaacctgac cctgetggat 420
agcggecetet actgetgect ggtggtggag atcaggecacc accactcgga gcacagggtc 480
catggtgcca tggaactgeca ggtgcagaca ggcaaagatg caccatccaa ctgtgtggtg 540
tacccatcet cctcccagga gagtgaaaac atcacggetg cagcecctgge tacgggtgcee 600
tgcatcgtag gaatcctctg cctececcete atcctgctce tggtctacaa gcaaaggcag 660
gcagectcca accgecgtge ccaggagetg gtgeggatgg acagcaacat tcaagggatt 720
gaaaaccccg gctttgaage ctcaccacct gcccagggga tacccgagge caaagtcagg 780
cacccecctgt cctatgtgge ccageggeag ccttctgagt ctgggeggea tctgettteg 840
gagcccagea ccccectgte tecteccagge ceceggagacg tettettece atccctggac 900
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28

cctgtecctg actcteccaaa ctttgaggtc atc

<210> 20
<211> 1629
<212> DNA

<213> Homo

<400> 20

atggcagtga
ctacttctgg
ggggagaage
gaggtggagt
gtggggtica
ttccaggact
accaaggatc
ccegggetcece
ccccgecaagg
gtgattcagg
aactcctaca
agcctgaact
acggtgatga
ttcaagctct
atcctctgca
ttcaccaaga

ggccaccccea

sapiens

gcgagaggag
tgetgetgtt
gagcggacat
tgagecgtect
gtctcagceg
gcccteteca
tgcaggtcca
tcccggaagce
tggatggcgg
gtcctagtgg
acttcagttt
tccacaactg
tccgggagaa
acatggtcat
ggaacacgta
gcatctetet

tcgaaggect

ggggctegge

gggtggetge

ccagctgaac

geggetgggce

ggttcggtet

gaaaaacagt

ggtgeggaag

accctccaaa

agggacctct

gaaggacaag

ccacgtggtg

caacaattca

gaaccccgat

gtcegeetge

cagcgtctte

cctctteccac

tgccgtecatg

cgcgggagcece

tcecgggegea

agcttcggtt

ctccgggagg

ggcagagttc

agcagtttcc

tatggagagc

ccagggctce

gcagccagea

gacctggtgt

atcggctctce

gtgccaggaa

ggctteetgt

ttcctggeeg

aagatccact

agcatcaact

tactacatcg

ccgeggagtg
tccéccggct
tctacaccaa
cagaagagaa
gctcctatte
tggtectgtt
agaagacgtt
cgaagccaca
agcccaagtc
tgggectgag
aggcggaaga
aggagcatcc
cggcagegga
ctggcatctt
ggctcatgge
actacttcat

cacacctgct

PCT/JP00/03942

933
ggggcagegg 60
ggcgetgacg 120
tggctetetg 180
gtceetgetg 240
aacccgggat 300
cctcatcaac 360
gtttatcttt 420
ggecacagtce 480
aacacccgca 540
ccacctcaac 600
aggccagtac 660
attcgacatc 720
gatgcccctt 780
ctgggtgtce 840
ggecttggee 900
caacagccag 960
gaagggcgece 1020
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ctcctettea
tcggataagg
gcctacatca
attttgttce
atccggcatc
ctgaagctgt
atcgccatcc
gtggagggct
aacaacccgt
atgacggact

gaactgtta

<210> 21
<211> 2007

<212> DNA

<213> Homo

<220>
221> CDS

<222> (46)

<400> 21

cacttccctce

PCT/JP00/03942
29

tcaccatcge cctgattgge tcaggetggg ccttcatcaa gtacgtccetg 1080
agaagaaggt ctttgggatc gtgatcccca tgcaggtcct ggccaacgtg 1140
tcatcgagtc ccgcgaggaa ggegecageg actacgtget gtggaaggag 1200
tggtggacct catctgetgt ggtgecatec tgttcececegt agtetggtece 1260
tccaggatge gtctggecaca gacgggaagg tggcagtgaa cctggecaag 1320
tccggcatta ctatgtcatg gtcatctget acgtctactt cacccgcatce 1380
tgctgeaggt ggetgtgeee tttcagtgge agtggctgta ccagctcttg 1440
ccaccctgge cttcttegtg ctcacggget acaagttcca geccacaggg 1500
acctgcagct gccccaggag gacgaggage atgttcagat ggagcaagta 1560
ctgggttcecg ggaaggecte tccaaagtca acaaaacage cagcggeces 1620
1629

sapiens

... (1065)
cctggecaca gagctcagga cagggctgag gaacc atg tct cca 54

Met Ser Pro
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30

tcc ccg acc gee cte ttc tgt ctt ggg ctg tgt ctg ggg cgt gtg cca 102

Ser Pro Thr Ala Leu Phe Cys Leu Gly Leu Cys Leu Gly Arg Val Pro

gcg cag agt gga ccg ctc ccc aag ccc tecc cte cag gct ctg ccc age 150
Ala Gln Ser Gly Pro Leu Pro Lys Pro Ser Leu Gln Ala Leu Pro Ser

20 25 30 35

tcc ctg gtg ccc ctg gag aag cca gtg acc ctc cgg tge cag gga cct 198
Ser Leu Val Pro Leu Glu Lys Pro Val Thr Leu Arg Cys Gln Gly Pro

40 4b 50
ccg gge gtg gac ctg tac cge ctg gag aag ctg agt tcc age agg tac 246
Pro Gly Val Asp Leu Tyr Arg Leu Glu Lys Leu Ser Ser Ser Arg Tyr
55 60 65
cag gat cag gca gtc ctc ttc atc ccg gec atg aag aga agt ctg gct 294
Gln Asp Gln Ala Val Leu Phe Ile Pro Ala Met Lys Arg Ser Leu Ala
70 75 80
gga cgc tac cge tge tcc tac cag aac gga agc ctc 1gg tce ctg ccc 342
Gly Arg Tyr Arg Cys Ser Tyr Gln Asn Gly Ser Leu Trp Ser Leu Pro
8b 90 95

agc gac cag ctg gag ctc gtt gecc acg gga gtt ttt gec aaa cce tcg 390
Ser Asp Gln Leu Glu Leu Val Ala Thr Gly Val Phe Ala Lys Pro Ser

100 105 110 115

ctc tca gcc cag ccc gge ccg geg gtg tcg tca gga ggg gac gta acc 438
Leu Ser Ala Gln Pro Gly Pro Ala Val Ser Ser Gly Gly Asp Val Thr

120 125 130

cta cag tgt cag act cgg tat ggc ttt gac caa ttt gct ctg tac aag 486
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31

Leu Gln Cys Gln Thr Arg Tyr Gly Phe Asp Gln Phe Ala Leu Tyr Lys
135 140 145
gaa ggg gac cct gcg ccc tac aag aat ccc gag aga tgg tac cgg gct 534
Glu Gly Asp Pro Ala Pro Tyr Lys Asn Pro Glu Arg Trp Tyr Arg Ala
150 1565 160
agt ttt ccc atc atc acg gtg acc gcc gec cac age gga acc tac cga 582
Ser Phe Pro Ile Ile Thr Val Thr Ala Ala His Ser Gly Thr Tyr Arg
165 170 175
tge tac agc ttc tcc agc agg gac cca tac ctg tgg tcg gcc ccc age 630
Cys Tyr Ser Phe Ser Ser Arg Asp Pro Tyr Leu Trp Ser Ala Pro Ser
180 185 190 195
gac ccc ctg gag ctt gtg gtc aca gga acc tct gtg acc ccc age cgg 678
Asp Pro Leu Glu Leu Val Val Thr Gly Thr Ser Val Thr Pro Ser Arg
200 205 210
tta cca aca gaa cca cct tcc tcg gta gca gaa ttc tca gaa gcc acc 726
Leu Pro Thr Glu Pro Pro Ser Ser Val Ala Glu Phe Ser Glu Ala Thr
215 220 225
gct gaa ctg acc gtc tca ttc aca aac gaa gtc ttc aca act gag act 774
Ala Glu Leu Thr Val Ser Phe Thr Asn Glu Val Phe Thr Thr Glu Thr
230 235 240
tct agg agt atc acc gcc agt cca aag gag tca gac tct cca get ggt 822
Ser Arg Ser Ile Thr Ala Ser Pro Lys Glu Ser Asp Ser Pro Ala Gly
246 250 25b
cct gcc cge cag tac tac acc aag gge aac ctg gtc cgg ata tge ctc 870

Pro Ala Arg Gln Tyr Tyr Thr Lys Gly Asn Leu Val Arg Ile Cys Leu
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260

ggg gct gig

Gly Ala Val

cac agc cgg

His Ser Arg

ccg ctt ccg

Pro Leu Pro

310

gat

ggt cag

Gly Gln Asp

325

265

atc cta

Ile Leu

280

agg aag

Arg Lys
295

cce cte

Pro Leu

gga ggc

Gly Gly

ata

Ile

cgc

Arg

ceg

Pro

cga

Arg

atc ctg

Ile Leu

ctg cgg
Leu Arg
cce cte
Pro Leu
315
cag gat

Gln Asp

330

32

270

ttt

gcg 88g

Ala Gly Phe

285

cac agg ggc

His Arg Gly

300

ccg ctg acc

Pro Leu Thr

gtt cac agc

Val His Ser

PCT/JP00/03942

275
ctg gca gag gac tgg 918
Leu Ala Glu Asp Trp

290
agg gct gtg cag agg 966
Arg Ala Val Gln Arg
305
cgg aaa tca cac ggg 1014
Arg Lys Ser His Gly
320

cge ggg tta tgt tea 1062
Arg Gly Leu Cys Ser
335

tgaccgct gaaccccagg cacggtcgta tccaagggag ggatcatgge atgggagsgceg

actcaaagac

acgaggccat

tgtctgtetg

ggagaccccea

actggectct

ctctcagggt

ctctgtgete

gtctaacaaa

tcattttcet

tcagcctgtg

tagccaggtg

tggegtgtgt

getgeectect

tctgectete

tectectecece

ttcttcaacc

tgactctgtt

ttgtetggtt

tctcettteg

tagtgtaaaa

caacatggtg

tggtggtgea

ggagegtgga agcaggaggg cagaggctac agetgtggaa

cctggtgttic

tgtctgaggsg

tgcacactgt

tctctaatat

ccatcctetg

ttccccagaa

tctctcagaa

ctagcacgtt

aaacctcatc

tccctatact

catcagggag

caccctccat

ggatgacatg

gggctccaga

tgcaaaatcc

actctcaccce

cgggtettge

gcecegettee

tctaccaaca

cccagcaact

ccgtteggece
ttgggatgga
gtaccctgge
cggatctcta
tccegtgett
tcactccate
aggcagtttg
cttcacatta

aaacaaaaaa

cagggggetg

agtgtctgtc
aggaatctgt
tggaccacat
aggttcccag
cectttggece
tcccactgeg
ggtatgtcat
gaaaacaaga

acacaaaaat

aggtgggaga

1120

1180

1240

1300

1360

1420

1480

1540

1600

1660

1720

1780
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atggcttgag cctgggagge agaggtigea gtgagctgag atcacaccac tgcactctag 1840
ctegggtgac gaagectgac tttgtctcaa aaaatacagg gatgaatatg tcaattaccc 1900
tgatttgatc atagcacgtt gtatacatgt actgcaatat tgctgtccac cccataaata 1960

tgtacaattc tgtatacatt tttaaaatca taaaaataag ataatgc 2007

210> 22
211> 2264
<212> DNA

<{213> Homo sapiens

<2207
<221> CDS

<222> (85)... (1548)

<400> 22
ggaattgggg gtgaagcgat agegttitge ccgecattegg ggegegegga getgggggst 60
ccctgtgggg ctcccggagt taag atg geg tec tea geg gag ggg gac gag 111
Met Ala Ser Ser Ala Glu Gly Asp Glu
1 5
ggg act gtg gtg geg ctg gcg ggg gtt ctg cag tcg ggt tic cag gag 159

Gly Thr Val Val Ala Leu Ala Gly Val Leu Gln Ser Gly Phe Gln Glu

10 15 20 2b
ctg agc ctt aac aag ttg gcg acg tcc ctg ggec gecg tca gaa cag geg 207
Leu Ser Leu Asn Lys Leu Ala Thr Ser Leu Gly Ala Ser Glu Gln Ala

30 35 40
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ctg cgg ctg atc atc tcc atc ttec ctg ggt tac ccc ttt get ttg ttt 255
Leu Arg Leu Ile Ile Ser Ile Phe Leu Gly Tyr Pro Phe Ala Leu Phe
45 50 55
tat cgg cat tac ctt ttc tac aag gag acc tac ctc atc cac ctc ttc 303
Tyr Arg His Tyr Leu Phe Tyr Lys Glu Thr Tyr Leu Ile His Leu Phe
60 65 70
cat acc ttt aca ggc ctc tca att gct tat ttt aac ttt gga aac cag 351
His Thr Phe Thr Gly Leu Ser Ile Ala Tyr Phe Asn Phe Gly Asn Gln
75 80 85

ctc tac cac tcc ctg ctg tgt att gtg ctt cag ttc ctc atc ctt cga 399
Leu Tyr His Ser Leu Leu Cys Ile Val Leu Gln Phe Leu Ile Leu Arg

90 95 100 105

cta atg ggc cge acc atc act gce gte ctc act acc ttt tge tte cag 447
Leu Met Gly Arg Thr Ile Thr Ala Val Leu Thr Thr Phe Cys Phe Gln

110 115 120
atg gcc tac ctt ctg get gga tac tat tac act gecc acc gge aac tac 495
Met Ala Tyr Leu Leu Ala Gly Tyr Tyr Tyr Thr Ala Thr Gly Asn Tyr
125 130 135
gat atc aag tgg aca atg cca cat tgt gtt ctg act ttg aag ctg att 543
Asp Ile Lys Trp Thr Met Pro His Cys Val Leu Thr Leu Lys Leu Ile
140 145 150
ggt ttg get gtt gac tac ttt gac gga ggg aaa gat cag aat tcc ttg 591
Gly Leu Ala Val Asp Tyr Phe Asp Gly Gly Lys Asp Gln Asn Ser Leu
1565 160 165

tcc tct gag caa cag aaa tat gec ata cgt ggt gtt cct tcc ctg ctg 639
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Ser Ser Glu Gln Gln Lys Tyr Ala Ile Arg Gly Val Pro Ser Leu Leu
170 175 180 185
gaa gtt gct ggt ttc tcc tac ttc tat ggg gec ttc ttg gta ggg ccc 687
Glu Val Ala Gly Phe Ser Tyr Phe Tyr Gly Ala Phe Leu Val Gly Pro
190 195 200
cag ttc tca atg aat cac tac atg aag ctg glg cag gga gag ctg att 735
Gln Phe Ser Met Asn His Tyr Met Lys Leu Val Gln Gly Glu Leu Ile
205 210 215
gac ata cca gga aag ata cca aac agc atc att cct gct ctc aag cgc 783
Asp Ile Pro Gly Lys Ile Pro Asn Ser Ile Ile Pro Ala Leu Lys Arg
220 225 230
ctg agt ctg ggc ctt ttc tac cta gtg ggc tac aca ctg ctc age cce 831
Leu Ser Leu Gly Leu Phe Tyr Leu Val Gly Tyr Thr Leu Leu Ser Pro
235 240 245
cac atc aca gaa gac tat ctc ctc act gaa gac tat gac aac cac ccc 879
His Ile Thr Glu Asp Tyr Leu Leu Thr Glu Asp Tyr Asp Asn His Pro
250 255 260 265
ttc tgg ttc cge tge atg tac atg ctg atc tgg ggc aag ttt gtg ctg 927
Phe Trp Phe Arg Cys Met Tyr Met Leu Ile Trp Gly Lys Phe Val Leu
270 275 280
tac aaa tat gtc acc tgt tgg ctg gtc aca gaa gga gta tgc att ttg 975
Tyr Lys Tyr Val Thr Cys Trp Leu Val Thr Glu Gly Val Cys Ile Leu
285 290 295
acg ggc ctg gge ttc aat gge ttt gaa gaa aag ggc aag gca aag tgg 1023

Thr Gly Leu Gly Phe Asn Gly Phe Glu Glu Lys Gly Lys Ala Lys Trp
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300 305 310
gat gcc tgt gec aac atg aag gtg tgg ctc ttt gaa aca aac ccc cge 1071
Asp Ala Cys Ala Asn Met Lys Val Trp Leu Phe Glu Thr Asn Pro Arg
315 320 325
ttc act gge acc att gec tca ttc aac atc aac acc aac gecc tgg gtg 1119
Phe Thr Gly Thr Ile Ala Ser Phe Asn Ile Asn Thr Asn Ala Trp Val
330 335 340 345
gce cge tac atc ttc aaa cga ctc aag ttc ctt gga aat aaa gaa ctc 1167
Ala Arg Tyr Ile Phe Lys Arg Leu Lys Phe Leu Gly Asn Lys Glu Leu
350 355 360
tct cag ggt ctc tcg ttg cta ttec ctg gec cte tgg cac gge ctg cac 1215
Ser Gln Gly Leu Ser Leu Leu Phe Leu Ala Leu Trp His Gly Leu His
365 370 375
tca gga tac ctg gtc tge ttc cag atg gaa ttc ctc att gtt att gtg 1263
Ser Gly Tyr Leu Val Cys Phe Gln Met Glu Phe Leu Ile Val Ile Val
380 385 390
gaa aga cag gct gece agg ctc att caa gag agc ccc acc ctg agc aag 1311
Glu Arg Gln Ala Ala Arg Leu Ile Gln Glu Ser Pro Thr Leu Ser Lys
395 400 405
ctg gce gee att act gtc ctc cag ccc tte tac tat ttg gtg caa cag 1359
Leu Ala Ala Ile Thr Val Leu Gln Pro Phe Tyr Tyr Leu Val Gln Gln
410 415 420 425
acc atc cac tgg ctc ttc atg ggt tac tcc atg act gcc ttc tge cte 1407
Thr Ile His Trp Leu Phe Met Gly Tyr Ser Met Thr Ala Phe Cys Leu

430 435 440
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ttc acg tgg

Phe Thr

cac atc

ggc

Gly His Ile
460
atg

aaa gca

Lys Ala Met
475
catttccctg
actcctttge
gctgtgecte
agaaggcgtc
aacctccacc
acéggcacgc
cgttggecag
aagtgctggg
aggagcagag
ccatctagcc

ccgctaccac

ctttttctac

<210> 23
<211> 1907

<212> DNA

gac aaa

Asp Lys
445
ttc ttc
Phe Phe
gtg cca
Val Pro
gtggeetgtg
cccagagcag
tgctgecage
ttgetttgte
tcctgggtte
caccatgccce
getggteteg
attacaggcg
gggctcacat
aggaatctat

caccccececcece

cttggaactg

tgg

Trp

ctg

Leu

ageg

Arg

ctt aag

Leu Lys

gtg

Val

37
tat aaa

Tyr Lys

450

agc cta

Ser Leu
465
aaa gag
Lys Glu
480

cgggactggt
agaatggaaa
caagtcttca
acccacgctg
aagtgatttt
agctaatttt
aactcctgac
tgagccaccg
ctcccetetg
tgtgttttte

atgggggggt

tattagataa

cta

Leu

aag

Lys

ttc ata

Phe Ile
tta aag
Leu Lys
gcagaaacta
agccagggag
tttggggecea
gaatgcagtg
cctgectecag
tgtattttca
cgcaagtgat
tgceeggecece
attcccccat
ttctgccaat
ggagaggggt

aatcacttct

tcec atc tat

Ser Ile
455
tat

ttg cct

Leu Pro
470
atg

aag gaa

Lys Met Glu
4856
ctegtctece
gtggaagatc
aaggggaaac
gcgggatecte
cctcccaagt
gtagaaacgg
ccacccgecet
aaaggggaaa
gcacattgcc
ttactatgat

gcaaggccct

gtttgttcag

Tyr

Tyr

PCT/JP00/03942

tte ctt

Phe Leu

att cac

Ile His

taatc

ttttcacagc

gatgcttcca

tttttttteg

agctcaccgc

agctgggaat

gatttcacca

ccgceectececa

ctettgtggg

ttatctctcc

tgtgtatgtg

gcctgeteca

tttt

1455

1503

1550

1610

1670

1730

1790

1850

1910

1970

2030

2090

2150

2210

2264
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<213> Homo sapiens
(220>
221> CDS
<222> (35)...(823)
<400> 23
acagcegtee cttecgetggt gggaagaage cgag atg geg gea gec age get 52
Met Ala Ala Ala Ser Ala
1 5
ggg gca acc cgg ctg ctc ctg cte tig ctg atg geg gta gca gcg ccc 100

Gly Ala Thr Arg Leu Leu Leu Leu Leu Leu Met Ala Val Ala Ala Pro
10 15 20
agt cga gcc cgg ggc agc ggc tge cgg gec ggg act ggt gcg cga geg 148
Ser Arg Ala Arg Gly Ser Gly Cys Arg Ala Gly Thr Gly Ala Arg Gly
25 30 35
gct ggg geg gaa ggt cga gag ggc gag gec tgt ggc acg gtg ggg ctg 196
Ala Gly Ala Glu Gly Arg Glu Gly Glu Ala Cys Gly Thr Val Gly Leu
40 45 50

ctg ctg gag cac tca ttt gag atc gat gac agt gcc aac ttc cgg aag 244
Leu Leu Glu His Ser Phe Glu Ile Asp Asp Ser Ala Asn Phe Arg Lys

55 60 65 70

cgg ggc tca ctg ctc tgg aac cag cag gat ggt acc ttg tcc ctg tca 292
Arg Gly Ser Leu Leu Trp Asn Gln Gln Asp Gly Thr Leu Ser Leu Ser

75 80 85
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cag cgg cag ctc agc gag gag gag cgg ggc cga ctc cgg gat gtg gea 340
Gln Arg Gln Leu Ser Glu Glu Glu Arg Gly Arg Leu Arg Asp Val Ala
90 95 100
gce ctg aat gge ctg tac cgg gtc cgg atc cca agg cga ccC ggg gcc 388
Ala Leu Asn Gly Leu Tyr Arg Val Arg Ile Pro Arg Arg Pro Gly Ala
105 110 115
ctg gat ggec ctg gaa gct ggt gge tat gtc tcec tec ttt gte cct geg 436
Leu Asp Gly Leu Glu Ala Gly Gly Tyr Val Ser Ser Phe Val Pro Ala
120 125 130
tge tce ctg gtg gag tcg cac ctg tcg gac cag ctg acc ctg cac gtg 484
Cys Ser Leu Val Glu Ser His Leu Ser Asp Gln Leu Thr Leu His Val
135 140 145 150
gat gtg gcc gge aac gtg gtg ggc gtg tcg gtg gtg acg cac ccc ggg 532
Asp Val Ala Gly Asn Val Val Gly Val Ser Val Val Thr His Pro Gly
155 160 165
gge tge cgg gge cat gag gtg gag gac gtg gac ctg gag ctg ttc aac 580
Gly Cys Arg Gly His Glu Val Glu Asp Val Asp Leu Glu Leu Phe Asn
170 175 180
acc tcg gtg cag ctg cag ccg ccc acc aca gec cca gge cct gag acg 628
Thr Ser Val Gln Leu Gln Pro Pro Thr Thr Ala Pro Gly Pro Glu Thr
185 190 195
geg gee ttc att gag cge ctg gag atg gaa cag gcc cag aag gCC aag 676
Ala Ala Phe Ile Glu Arg Leu Glu Met Glu Gln Ala Gln Lys Ala Lys
200 205 210

aac ccc cag gag cag aag tcc ttc ttc gecc aaa tac tgg atg tac atc 724
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Asn Pro Gln Glu Gln Lys Ser Phe Phe Ala Lys Tyr Trp Met Tyr Ile

215 220 225 230

att ccc gtc gtc ctg ttc ctc atg atg tca gga gcg cca gac acc ggg 172
Ile Pro Val Val Leu Phe Leu Met Met Ser Gly Ala Pro Asp Thr Gly

235 240 245
ggc cag ggt ggg ggt ggg ggt ggg ggt ggt get geg get agl gec cag 820
Gly Gln Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Gly Ser Gly Arg
250 255 260

tgagggccca ggetggtecag cgtceegtet tgecacaccea ggggectcee ttetgetgga 880
gtcceetgtg tcctecageca tcccaagaag ggtttgetgg tcecteettt ccccecgtee 940
cacgaggcca cctgggecag cccettgtee tctgecttet getggeagag gagcagcetgg 1000
actggggcect ttggcacage agcecggtgte tcctgegeee gectceeccca tggcccceatg 1060
cagcccecagg ggetteceece ctgeccatgg agtagagece gagatcctgg ccactatgec 1120
agttctgacc tcgcatccee ctacccegag cccatgeagt ctgggaacat gecgecttict 1180
ctccageete tgtgeetttg ttccaggtgg tctcaccete ctgtecctgg ctgggetagg 1240
tggtcetgte caggetcetg cagegeccce ctcactttga cactggacta ggatgcagcc 1300
tcecttetgt gtcececttga gggtaccetg ggtcccctca tcaggggeag aggcatgaaa 1360
gagtcgggge tggatggecg ggggettictg ggecegacge ctagtgcage ccctggggtc 1420
gtggtttgac atttgtctge ctggtgeaaa caaggaatce ttgectttaa ggtgacagge 1480
cctccacagg cttccagact tgaaggaaaa ggttitaagaa agaaaacaaa accaacagtt 1540
agtggagtca aagcccagac actgtaaata gaaccccctc caccacccce cgeegeeeag 1600
catcctacct ggactgeggt gctacgaggg cctgegggece tttgetgtgt gecacectee 1660
ctgtaagtct atttaaaaac atcgacgata cattgaaatg tgtgaacgtt ttgaaaagct 1720
acagcttcca gecageccaaaa geaactgttig ttttggeaag acggtcctga tgtacaaget 1780
tgattgaaat tcactgctca cttgatacgt tattcagaaa cccaaggaat ggctgtccee 1840
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atcctcatgt ggectgtgtgg agctcagetg tgttgtgtgg cagtttatta aactgtcccc 1900

cagatcg

<210> 24

211> 1727

<212> DNA

<213> Homo sapiens

220>

<221> CDS

<222> (20)... (520)

<400> 24

1907

agccgggtgg ggecteggg atg cag ccg ccg gtg ccc ggg ccc ctg gge 49

ctg ctg gac ccc

Leu Leu Asp Pro

tgg ttt gtg ggg
Trp Phe Val Gly

30
ggg ctg get gee
Gly Leu Ala Ala

45

gca

Ala

15

tct

Ser

acc

Thr

Met Gln Pro Pro Val Pro Gly Pro Leu Gly

1

gaa ggg ctt

Glu Gly Leu

ctg ctg ctg

Leu Leu Leu

acc agg acg
Thr Arg Thr

50

5 10
tcg agg agg aag aag acg tcg ctc 97
Ser Arg Arg Lys Lys Thr Ser Leu
20 25
gtg tcc gtc ctc ata gtc acc gtc 1456
Val Ser Val Leu Ile Val Thr Val
35 40
gag aat gtg acc gtt ggg ggc tac 193
Glu Asn Val Thr Val Gly Gly Tyr

55
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tac cca ggg atc att ctc ggc ttt gga tct ttc tta gga att att ggc 241
Tyr Pro Gly Ile Ile Leu Gly Phe Gly Ser Phe Leu Gly Ile Ile Gly

60 65 70
atc aac ttg gtg gag aat aga agg caa atg ctg gtg gca gcg atc gtg 289
Ile Asn Leu Val Glu Asn Arg Arg Gln Met Leu Val Ala Ala Ile Val
75 80 8b 90
ttt atc agt ttt ggc gtg gtg gee gee ttc tge tge gee ate gtg gac 337
Phe Ile Ser Phe Gly Val Val Ala Ala Phe Cys Cys Ala Ile Val Asp

95 100 105
gge gta ttt gca geca cag cac att gaa ccg agg ccc ctc acc acg gga 385
Gly Val Phe Ala Ala Gln His Ile Glu Pro Arg Pro Leu Thr Thr Gly
110 116 120
aga tgc cag ttt tac tcc agt ggg gtg ggg tac ttg tac gat gtc tac 433
Arg Cys Gln Phe Tyr Ser Ser Gly Val Gly Tyr Leu Tyr Asp Val Tyr
125 130 135

cag aca gag gtg agc agg agc act gag att cat gig ggt ttt gct cag 481
Gln Thr Glu Val Ser Arg Ser Thr Glu Ile His Val Gly Phe Ala Gln

140 145 150
cta acc ccg ccg acc cca cge ggt ttt ccc tge aca taggcgtggt ctg 530
Leu Thr Pro Pro Thr Pro Arg Gly Phe Pro Cys Thr
155 160 165
aatattttga ttctaatagt tcctgggggt cacccctgea getggtgaac cgttgatgece 590
ccetgtgttt gggaccttga catttegatg tgetgtattt cactctggag tcagagttct 650
ggacttgett cattaaatca caacagtctc agagtgeacg tgtccagttc tgtatggcetc 710

ttccaattag catttttcta atttaattat tgcaataaga agcaaggata atacatttac 770
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agtgtccgag
ctctttccag
cacctgttac
tgagttcatc
ctctgcagtt
ggccttcaag
gaccctctac
geectgtececeg
tgecgeectcec
tggetetggg
ggagaagcca
ttttttttaa
agaacccggg
agggaggctg
ctcgggetet

gcaattgttc

<210> 25
<211> 2150
<212> DNA

<213> Homo

<220>
<221> CDS

<222> (32)

aaacttctgg
gtcacctgtc
tgetgtgacc
ggcgtcageg
ctgaacgtcc
gacatggtgc
aaccccgecec
acctgetegt
tctgeceetgg
cttccceggec
ccccectacg
aaaaaaaaag
agaatgttcc
gaaccaggca
gctcacacca

tggtgtttte

sapiens

... (1282)

atttccctga

actccctgga

tctatgectg

gctgecagga

tgggeetgtt

ctctgtecca

agcagatcct

cctaccctet

cttegtctga

aggctccacc

caccctgata

gcagcctcta

agaagtctgt

gggagtgges

aatggcgetg

acatccctta

43

gccaccgaca

cggcaagtgc

cgggagcgcea

cgtgetgeac

cctgggceatc

gctggectat

ggcctacgea

gccecttecag

ggacctgeag

gtgctacgcea

gaggcgtgga

gaaatcccgc

cccctecttt

ccctccagac

aaagttccca

attaattagc

gcggeagtgt

cagctgaagg

gagccctcge

ctgtaccgcce

atcaccgceceg

ggcccagecg

ggetteegee

ccectgeagec

ccaccttcte

cccacctact

gtaaaagata

ttctgtggece

ccteceetggg

ccaggctggt

cccggecetece

tattattatg

PCT/JP00/03942
gacctcattt 830
tgagaagcaa 890
ccgectacta 950
tgetctggge 1010
ccgtectggg 1070
tcccaccaca 1130
tgacgéccga 1190
gctteccagt 1250
caagcagctc 1310
ttcceceggg 1370
acttgtttgt 1430
aacctcctag 1490
cacactggtg 15560
gacaccttgg 1610
tcctctgaga 1670
attttge 1727
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<400> 25
ggtttetgeg ggtgaggetg gegecegtac ¢ atg age gag gcg gac ggg ctg 52
Met Ser Glu Ala Asp Gly Leu
1 5
cga cag cgc cgg ccc ctg cgg ccg cag gtc gtc aca gac gat gat ggc 100

Arg Gln Arg Arg Pro Leu Arg Pro Gln Val Val Thr Asp Asp Asp Gly

10 15 20
cag gce ccg gag get aag gac gge age tcc ttt age gge aga gtt ttc 148
Gln Ala Pro Glu Ala Lys Asp Gly Ser Ser Phe Ser Gly Arg Val Phe

25 30 35
cga gtg acc ttc ttg atg ctg gct gtt tet ctc acc gtt ccc ctg ctt 196
Arg Val Thr Phe Leu Met Leu Ala Val Ser Leu Thr Val Pro Leu Leu
40 45 50 55 .
gga gcc atg atg ctg ctg gaa tct cct ata gat cca cag cct ctc agc 244
Gly Ala Met Met Leu Leu Glu Ser Pro Ile Asp Pro Gln Pro Leu Ser
60 65 70
ttc aaa gaa ccc ccg ctc ttg ctt ggt gtt ctg cat cca aat acg aag 292
Phe Lys Glu Pro Pro Leu Leu Leu Gly Val Leu His Pro Asn Thr Lys
75 80 85

ctg cga cag gca gaa agg ctg ttt gaa aat caa ctt gtt gga ccg gag 340
Leu Arg Gln Ala Glu Arg Leu Phe Glu Asn Gln Leu Val Gly Pro Glu

90 95 100
tcc ata gca cat att ggg gat gtg atg ttt act ggg aca gca gat ggc 388

Ser Ile Ala His Ile Gly Asp Val Met Phe Thr Gly Thr Ala Asp Gly
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105 » 110 115
cgg gtc gta aaa ctt gaa aat ggt gaa ata gag acc att gcc cgg ttt 436
Arg Val Val Lys Leu Glu Asn Gly Glu Ile Glu Thr Ile Ala Arg Phe
120 125 130 135
ggt tcg ggc cct tge aaa acc cga gat gat gag cct gtg tgt ggg aga 484
Gly Ser Gly Pro Cys Lys Thr Arg Asp Asp Glu Pro Val Cys Gly Arg
140 145 150
ccc ctg ggt atc cgt gea ggg ccc aat ggg act cte ttt gtg gee gat 532
Pro Leu Gly Ile Arg Ala Gly Pro Asn Gly Thr Leu Phe Val Ala Asp
165 160 165
gca tac aag gga cta ttt gaa gta aat ccc tgg aaa cgt gaa gtg aaa 580
Ala Tyr Lys Gly Leu Phe Glu Val Asn Pro Trp Lys Arg Glu Val Lys
170 175 180
ctg ctg ctg tcc tce gég aca ccc att gag ggg aag aac atg tcc ttt 628
Leu Leu Leu Ser Ser Glu Thr Pro Ile Glu Gly Lys Asn Met Ser Phe
185 190 195
gtg aat gat ctt aca gtc act cag gat ggg agg aag att tat ttc acc 676
Val Asn Asp Leu Thr Val Thr Gln Asp Gly Arg Lys Ile Tyr Phe Thr
200 205 210 215
gat tct agc agc aaa tgg caa aga cga gac tac ctg ctt ctg gtg atg 724
Asp Ser Ser Ser Lys Trp Gln Arg Arg Asp Tyr Leu Leu Leu Val Met
220 225 230
gag ggc aca gat gac ggg cgc ctg ctg gag tat gat act gtg acc agg 772
Glu Gly Thr Asp Asp Gly Arg Leu Leu Glu Tyr Asp Thr Val Thr Arg

235 240 245
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gaa gta aaa gtt tta ttg gac cag ctg cgg ttc ccg aat gga gtc cag 820
Glu Val Lys Val Leu Leu Asp Gln Leu Arg Phe Pro Asn Gly Val Gln
250 255 260
ctg tect cct gea gaa gac ttt gtc ctg gtg geca gaa aca acc atg gec 868
Leu Ser Pro Ala Glu Asp Phe Val Leu Val Ala Glu Thr Thr Met Ala
265 270 275
agg ata cga aga gtc tac gtt tct gge ctg atg aag ggc ggg gct gat 916
Arg Ile Arg Arg Val Tyr Val Ser Gly Leu Met Lys Gly Gly Ala Asp
280 285 290 295
ctg ttt gtg gag aac atg cct gga ttt cca gac aac atc cgg ccc age 964
Leu Phe Val Glu Asn Met Pro Gly Phe Pro Asp Asn Ile Arg Pro Ser
300 305 310
agc tct ggg ggg tac tgg gtg ggc atg tcg acc atc cge cct aac cct 1012
Ser Ser Gly Gly Tyr Trp Val Gly Met Ser Thr Ile Arg Pro Asn Pro
316 320 325
ggg ttt tcc atg ctg gat ttc tta tct gag aga ccc tgg att aaa agg 1060
Gly Phe Ser Met Leu Asp Phe Leu Ser Glu Arg Pro Trp Ile Lys Arg
330 335 340
atg att ttt aag ctc ttt agt caa gag acg gtg atg aag ttt gtg ccg 1108
Met Ile Phe Lys Leu Phe Ser Gln Glu Thr Val Met Lys Phe Val Pro
345 350 355
cgg tac agc ctc gtc cta gaa ctc agc gac agc ggt gec ttc cgg aga 1156
Arg Tyr Ser Leu Val Leu Glu Leu Ser Asp Ser Gly Ala Phe Arg Arg
360 365 370 375

agc ctg cat gat ccc gat ggg ctg gtg gee acc tac atc agc gag gtg 1204
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Ser Leu His Asp Pro Asp Gly Leu Val Ala Thr Tyr Ile Ser Glu Val
380 385 390
cac gaa cac gat ggg cac ctg tac ctg ggc tct ttc agg tcc ccc tic 1252
His Glu His Asp Gly His Leu Tyr Leu Gly Ser Phe Arg Ser Pro Phe
395 400 405
ctc tge aga ctc age ctc cag gct gtt tagccctccc agatagetge ¢ 1300
Leu Cys Arg Leu Ser Leu Gln Ala Val
410 415

cctgecacge aggeccaggag tcttcacact caggcaccag gcctggtcca ggaggagetg 1360
tggacacagt cgtggttcaa gtgtccacat gcacctgtta gtccctgaga ggtggtggga 1420
atggetgett cattcctega ggatgecegg gecccacctg ggettgtett tetgtttaga 1480
gggaagtgta acatatctge catgaggaac ataaattcat gtaaagccat tttctcttaa 1550
acaaaacaaa actttctaag tacagtcatt ctctaggatt tgggaagctc cttgcacttg 1600
gaacaggget caggtgggtg gagcagtaag gcactaccca gagagcttge tgetgeggee 1660
ctgtcctgeg gectcaaagt tcttctttac tatatataac gtgeggtecat acctttcttc 1720
gttgtggtgg ggatggaaga gcagagggag catggcccag gggtgttgag gccageggtg 1780
agagccgtgt tagccaagac atggaactgt gttctcaagg gttatgtggg gegtgggcte 1840
tccatagtgt gtatgaaaag cttgttgact ctagcggctc agagaggact ttgctgggtt 1900
tctttctgtg aatatctccg tgetgaccat getggaattg gatgattctg caattcggga 1960
cctactgeag gggtcecgttt agtaacgtct tgtctgtgat ctttgttett gacctctaga 2020
ccccaagatg tgaacagtgc acgtgttaat gtcatctttg ctcatgtgtt ataagcccca 2080
agttgetgta tattttcaca agtatgtcta cacactggtc atgattttga taataaataa 2140
cgataaatcg 2150

<210> 26
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<211> 1986
<212> DNA

<213> Homo sapiens

<220>
<221> CDS

<222> (28)...(381)

<400> 26
acacttgctg aactggctece tggggec atg agg ctg tca ctg cca ctg ctg 51
Met Arg Leu Ser Leu Pro Leu Leu
1 5
ctg ctg ctg ctg gga gcc tgg gee atc cca ggg ggc ctc ggg gac agg 99
Leu Leu Leu Leu Gly Ala Trp Ala Ile Pro Gly Gly Leu Gly Asp Arg
10 15 20

geg cca ctc aca gee aca gecc cca caa ctg gat gat gag gag atg tac 147
Ala Pro Leu Thr Ala Thr Ala Pro Gln Leu Asp Asp Glu Glu Met Tyr

25 30 35 40

tca gee cac atg ccc get cac ctg cge tgt gat geec tge aga get gig 195
Ser Ala His Met Pro Ala His Leu Arg Cys Asp Ala Cys Arg Ala Val

45 50 b5

gct tac cag gtg agt cct tca cca ctg tca cce tge cct get cac ace 243

Ala Tyr Gln Val Ser Pro Ser Pro Leu Ser Pro Cys Pro Ala His Thr
60 65 70

cct tet caa gecc aga ccc ctc cac cca cct cac att cca cca ccg gcC 291
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Pro Ser Gln
75
ttt gat ccc
Phe Asp Pro
90
ttc ata tat
Phe Ile Tyr
105
acagcagaca
tccttagact
cggggegget
agtatgcgtg
ctgtgaggtg
ccttgetett
tcccagcact
cctggccaac
tggcacatac
gggaggtgga
cggegtgaga
gcaggtgtge
ctttcccate
cagcctcaca
tctgetecta

agtccctect

tcaaactctg

Ala Arg

caa tcc

Gln Ser

tcc atg

Ser Met

Pro Leu

cta cca

Leu Pro

cct cag

Pro Gln

His

80

ctg

Leu

95

ttt

Phe

110

atctgggaga
tctcecttte
ttggectatgt
tgtctggett
ggggectggg
gtggtttaaa
ttgggaggct
atggtgaaac
ctgtagtccc
ggctgeagtg
ctctctctaa
cctggacgag
ccceacccce
ggtgettect
tcctecccac

tgttccagat

g88EL8CLeCce

cctcctcagt
caggcccatc
gtacatggtg
cacacacaca
agtacttgtg
atggcacgtg
gagcggggee
cccgtecacta
agctacctgg
agctgagatc
ataaataaat
ggaccccagt
atcccagaga
gctcaéacgg
ctcecececctaa

gtggcaaaat

ggagctgagc

49

Pro Pro His

gge atc aag
Gly Ile Lys
acc cat ctg
Thr His Leu
115
attttgagac
cttgagtccg
caagtgcaca
cctgectgage
tgattgaata
ccggeceggsce
gatcgcctga
ctgaaaatac
gaggctgagg
gtaccactgc
aaataaaaat
gcccaggect
getitggggg
ctctettgece
ctgagcagca
ctggcaaagg

gagttggtct

Ile

8b
cca
Pro
100
cct

gce ta

Ala

Pro

cccagggaat

gactcectece

cgtgtgageg

atgcctgegt

ttgggetcca

gcggtggetce

actcaggagt

aaaattttag

gagaagaatc

actccagecet

agaatgacac

cacctaccac

ctggggeagg

actttatttt

gtcctgagge

cagagaccaa

acacggatgt

PCT/JP00/03942

Pro Pro Pro Ala

cag atg cag cct

Gln Met Gln Pro

cactcacttg

ccaaccctga

cctgcacgtg

gccagtgtct

gtttttctta

acgcctgtaa

tcgagaccag

ccgggtgteg

acttgaacct

gggegacgaa

ttgccactgg

ttcagcattt

ggccatgcaa

ccccagagac

cctgectecec

acttcatacc

cctggaccgg

339

380

440

500

560

620

680

740

800

860

920

980

1040

1100

1160

1220

1280

1340

1400
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agctgctcce

acaggcccag

ccctggecta

tttgccccac

aggacatgtt

caaggccgag

aaggtgtcag

tggggettge

ttgetetgtg

gagtcaacgc

<210> 27

<211> 2170

<212> DNA

<213> Homo

<220>

<221> CDS

ggaactggcea
gacttagcga
ccaggtgatg
tgtgggetgg
tgcactactt
gggetetgga
ccacaagaga
tctgacggtce
ctgccatcct

ctteeccctet

sapiens

<222> (241)... (1215)

<400> 27

ggactacgga

ggggceeagag

cccggggett

gcagcatctg

gggggagttt

ggcattgcta

agagctctag

tccactceceg

gecteectee

ggactcaaat

50

gttcgagaag

ccaagcatca

ggggatagga

aggctcetge

ggagaagacc

tgtgggggac

tcctggacte

tctgcaggcea

tccagcctca

aaaacccagt

tggaccaagt

gcgtgatggt

tgaagctcct

tgggctceccece

agatctatga

cccagggesge

taccctccte

gccaggaggg

gggcactcgg

gacctc

PCT/JP00/03942
gaaacgtctc 1460
cacagggggce 15620
ggagccttgg 1580
taggctctce 1640
agcccaccaa 1700
ctgctcagag 1760
tgaaagaagc 1820
caggaagccc 1880
gcctgggtgg 1940

1986

ggattcctte ttccecttec tagetccatg ggactegece caagactgtg gcttcaagga

ccaccagcce cttactcttc aagccctgac tgtggagttg gtagatgcct ctgatcctca

gtattctctc tggcaatgtt ccacggettc tectteetgg gagetggete cataacttga

ttttccccaa acgtgttgea atccctgetg ccecttagee acccagggte ttgtgtgggt

60

120

180

240
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atg agt gta gag gat ggg ggt atg cca ggc ctg gge cgt ccc agg cag 288

Met Ser Val Glu Asp Gly Gly Met Pro Gly Leu Gly Arg Pro Arg Gln

gce cge tgg acc ctg atg cta ctc cta tcc act gec atg tac ggt gcc 336
Ala Arg Trp Thr Leu Met Leu Leu Leu Ser Thr Ala Met Tyr Gly Ala
20 25 30
cat gcc cca ttg ctg gca ctg tge cat gtg gac ggc cga gtg ccc ttc 384
His Ala Pro Leu Leu Ala Leu Cys His Val Asp Gly Arg Val Pro Phe
35 40 45
cgg ccc tce tca gee gig ptg ctg act gag ctg acc aag cta ctg tta 432
Arg Pro Ser Ser Ala Val Leu Leu Thr Glu Leu Thr Lys Leu Leu Leu
50 55 60

tge geec ttc tce ctt ctg gta gge tgg caa gea tgg ccc cag ggg ccc 480
Cys Ala Phe Ser Leu Leu Val Gly Trp Gln Ala Trp Pro Gln Gly Pro

65 70 75 80

cca ccc tgg cge cag gct get cce ttc gea cta teca gee ctg ctc tat 528
Pro Pro Trp Arg Gln Ala Ala Pro Phe Ala Leu Ser Ala Leu Leu Tyr

85 90 95

gge get aac aac aac ctg gtg atc tat ctt cag cgt tac atg gac ccc 576

Gly Ala Asn Asn Asn Leu Val Ile Tyr Leu Gln Arg Tyr Met Asp Pro
100 105 110

agc acc tac cag gtg ctg agt aat ctc aag att gga agc aca gct gtg 624

Ser Thr Tyr Gln Val Leu Ser Asn Leu Lys Ile Gly Ser Thr Ala Val
115 120 125

cte tac tge ctc tge ctc cgg cac cge cte tct gtg cgt cag ggg tta 672
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Leu Tyr Cys Leu Cys Leu Arg His Arg Leu Ser Val Arg Gln Gly Leu
130 135 140
gcg ctg ctg ctg ctg atg get geg gga gec tgec tat gca gca ggg ggc 720
Ala Leu Leu Leu Leu Met Ala Ala Gly Ala Cys Tyr Ala Ala Gly Gly
145 150 155 160
ctt caa gtt ccc ggg aac acc ctt ccc agt ccc cct cca gea get get 768
Leu Gln Val Pro Gly Asn Thr Leu Pro Ser Pro Pro Pro Ala Ala Ala
165 170 175
gce age ccc atg ccc ctg cat atc act ccg cta ggc ctg ctg ctc ctce 816
Ala Ser Pro Met Pro Leu His Ile Thr Pro Leu Gly Leu Leu Leu Leu
180 185 190
att ctg tac tgc ctc atc tca ggc ttg tcg tca gtg tac aca gag ctg 864
Ile Leu Tyr Cys Leu Ile Ser Gly Leu Ser Ser Val Tyr Thr Glu Leu
195 200 205
ctc atg aag cga cag cgg ctg ccc ctg gea ctt cag aac ctec ttc ctc 912
Leu Met Lys Arg Gln Arg Leu Pro Leu Ala Leu Gln Asn Leu Phe Leu
210 215 220
tac act ttt ggt gtg ctt ctg aat cta ggt ctg cat gct ggc ggc gsgc 960
Tyr Thr Phe Gly Val Leu Leu Asn Leu Gly Leu His Ala Gly Gly Gly
225 230 235 240
tct gge cca gge ctc ctg gaa ggt ttc tca gga tgg geca gea ctc gtg 1008
Ser Gly Pro Gly Leu Leu Glu Gly_Phe Ser Gly Trp Ala Ala Leu Val
245 250 255
gtg ctg agc cag gca cta aat gga cig ctc atg tct gect gtc atg aag 1056

Val Leu Ser Gln Ala Leu Asn Gly Leu Leu Met Ser Ala Val Met Lys



WO 01/04297

cat

gge age

His Gly Ser
275
gtce

aac gcc

Val Asn Ala
290
ttc

gce ttc

Ala Phe Phe
305

tat

ggc agc

Tyr Gly Ser
agattgggcg
ctgtaacaag
aggttggtgg
gcttaccatc
tacctaggcc
aacagagttg
cccagcagag
agggatcctc
attacccaaa
tgcectetee

ctgggettga

gacctctectg

PCT/JP00/03942
53
260 265 270
agc atc aca cge ctc ttt gtg gtg tcc tge teg ctg gtg 1104
Ser Ile Thr Arg Leu Phe Val Val Ser Cys Ser Leu Val
280 285
gtg ctc tca gca gtc ctg cta cgg ctg cag ctc aca gcc 1152
Val Leu Ser Ala Val Leu Leu Arg Leu Gln Leu Thr Ala
295 300

ctg gcc aca ttg ctc att gge ctg gee atg cge ctg tac 1200
Leu Ala Thr Leu Leu Ile Gly Leu Ala Met Arg Leu Tyr

310 315 320
cge tagtccctga caacttccac cctgattccg gaccetgt 1250
Arg
ccaccaccag atccccetee caggecttee tccctetecee atcagcagcc 1310
tgccttgtga gaaaagetgg agaagtgagg geagecaggt tattctetgg 1370
atgaaggggt acccctagga gatgtgaagt gtgggttigg ttaaggaaat 1430
ccccaccece aaccaagttc ttccagacta aagaattaag gtaacatcaa 1490
tgagaaataa ccccatcctt gttgggeage tccetgettt gtcctgecatg 1550
atgaaagtgg ggtgtgggea acaagtgget ttccttgect actttagtcea 1610
ccactggage tggctagtcc agcccagcca tggtgeatga ctcttccata 1670
acccttccac tttcatgcaa gaaggeccag ttgccacaga ttatacaace 1730
ccactctgac agtctcctce agttccagea atgectagag acatgetcce 1790
acagtgctge tccccacace tagectttgt tctggaaacc ccagagaggg 1850
ctcatctcag ggaatgtage ccctgggeec tggecttaage cgacactect 1910
ttcaccctga gggetgtctt gaagcccget acccactctg aggetcctag 1970
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gaggtaccat gcttcccact ctggggectg cccctgeeta geagtcteec agetcccaac 2030
agcctgggga agctctgeac agagtgacct gagaccaggt acaggaaacc tgtagctcaa 2090
tcagtgtctc tttaactgca taagcaataa gatcttaata aagtcttcta ggectgtaggg 2150

tggttectac aaccacagcc 2170

<210> 28
<211> 1738
<212> DNA

<213> Homo sapiens

220>
<221> CDS

<222> (95)... (508)

<400> 28
aaaaagggga ggaaattgaa actgagtggc ccacgatggg aagagggegaa agcccagggs 60
tacaggaggce ctctgggtga aggcagagge taac atg ggg ttc gga geg acc 112
Met Gly Phe Gly Ala Thr
1 5
ttg gcc gtt gge ctg acc atc ttt gtg ctg tct gte gte act atc ate 160

Leu Ala Val Gly Leu.Thr Ile Phe Val Leu Ser Val Val Thr Ile Ile

10 15 20
atc tgc ttc acc tge tcc tge tge tge ctt tac aag acg tge cge cga 208
Ile Cys Phe Thr Cys Ser Cys Cys Cys Leu Tyr Lys Thr Cys Arg Arg

25 30 35
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cca cgt ccg gtt gtc acc acc acc aca tcc acc act gtg gtg cat gcc 256
Pro Arg Pro Val Val Thr Thr Thr Thr Ser Thr Thr Val Val His Ala
40 45 50

cct tat cct cag cct cca agt gtg ccg ccc age tac cct gga cca age 304
Pro Tyr Pro Gln Pro Pro Ser Val Pro Pro Ser Tyr Pro Gly Pro Ser

55 60 65 70

tac cag ggc tac cac acc atg ccg cct cag cca ggg atg cca gca gca 352
Tyr Gln Gly Tyr His Thr Met Pro Pro Gln Pro Gly Met Pro Ala Ala

75 80 8b
ccc tac cca atg cag tac cca cca cct tac cca gee cag ccc atg gge 400
Pro Tyr Pro Met Gln Tyr Pro Pro Pro Tyr Pro Ala Gln Pro Met Gly
90 95 100
cca ccg gee tac cac gag acc ctg get gga gga gea gec geg ccc tac 448
Pro Pro Ala Tyr His Glu Thr Leu Ala Gly Gly Ala Ala Ala Pro Tyr
105 110 115
ccc gee age cag cct cct tac aac ccg gec tac atg gat gecc ccg aag 496

Pro Ala Ser Gln Pro Pro Tyr Asn Pro Ala Tyr Met Asp Ala Pro Lys

120 125 130
gcg gee cte tgageattce ctggectete tggetgecac ttggttatgt tgtgt 550
Ala Ala Leu

135

gtgtgegtga gtggtgtgea ggegeggttic cttacgeecce atgtgtgetg tgtgtgteca 610
ggcacggttc cttacgeecec atgtgtgetg tgtgtgtect gectgtatat giggettect 670
ctgatgctga'caaggtgggg aacaatcctt gccagagtgg gectgggacca gactttgttc 730

tecttcetcac ctgaaattat gettcctaaa atctcaagec aaactcaaag aatggggtgg 790
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tggggggeac

gttcttetee
ctttetgtgt
catggctecgt
agcttgggat
gagcctgtca
gccctactcea
ccagctggag
gctggeeetg
ttccctgeag
atgatagttg
acaacctggc
tcctgtacce
gaccaaaggt

gttcctecte

cctgtgaggt
agcttaccct
gatgcagatg
cccecggagtt
ctggccaagt
tgectgttgg
gctgtacctg
ggccacatgce
ccctteecac
tgttttecatt
atatgagact
aactgtgagt
cagtccacgg

ggggtgtgeg

cctctattac

ctgagtctag ggtctgtaca

<210> 29

<211> 1930

<212> DNA

<213> Homo sapiens

<220>
<221> CDS

<222> (82)

... (1017)

ggcecectgag
agggtgacca
tgtcectggtt
gggggtaccc
tggactttga
ggatcaggca
tctgeectgga
acacacagcc
aggtgagcag
ttattttage
gaaacccctg
ccctgettece
tgttctggea
gcectggatg
tgtttcacca

cttgtttata

56

aggtggggsc
agtagggcect

tcggcagegt

gttgcagagce

tcctttggge

gcetectgat

ctgtccectg

tagcectgeccece

ggcteetgte

caaacatttt

ggttgtggag

cgacaccagc

gcagggacac

gcagctetgg

gagctgtctt

ataaatgcaa

ctctccaggg
gtcacaccag
agccagctgc
cagggacatg
agatgtccca
gccagaacac
tcceecgeatce
cagggagctc
caccagcaca
gcétgttttc
ggaaattggc
ctcatggaat
ctgggccaat
cccagacatg
agctcaaatc

tcgtttgg

PCT/JP00/03942

cacatctgga
ggtggegeag
tgcttgaggce
atgcaggcga
ttgcteecetg
ctcaggcaga
tcceetggga
tgetgeccett
ctcagttctc
tgtttcaaac
tcagagatgg
atgcaacaac
gggcecatcetg
aatacctegt

tgttgtgttt

850

910

970

1030

1090

1150

1210

1270

1330

1390

1450

1510

1570

1630

1690

1738
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<400> 29
agtcgcggga ggcttcececeg cgeeggeege gtcecgeeeg cteececggea ccagaagctc 60
ctctgegegt ccgacggega c atg gge gte ccc acg gee ctg gag gec ggc 111
Met Gly Val Pro Thr Ala Leu Glu Ala Gly
1 5 10
agc tgg cge tgg gga tcc ctg ctc ttc get cte tte ctg get geg tee 159

Ser Trp Arg Trp Gly Ser Leu Leu Phe Ala Leu Phe Leu Ala Ala Ser
15 20 25
cta ggt ccg gtg gea gcc ttc aag gtc gee acg ccg tat tcc ctg tat 207
Leu Gly Pro Val Ala Ala Phe Lys Val Ala Thr Pro Tyr Ser Leu Tyr
30 35 40
gtc tgt ccc gag ggg cag aac gtc acc ctc acc tgc agg ctc ttg ggc 255
Val Cys Pro Glu Gly Gln Asn Val Thr Leu Thr Cys Arg Leu Leu Gly
45 50 55
cct gtg gac aaa ggg cac gat gtg acc ttc tac aag acg tgg tac cgc 303
Pro Val Asp Lys Gly His Asp Val Thr Phe Tyr Lys Thr Trp Tyr Arg
60 65 70
agc tcg agg gge gag gtg cag acc tge tca gag cgec cgg ccc atc cge 351
Ser Ser Arg Gly Glu Val Gln Thr Cys Ser Glu Arg Arg Pro lle Arg
75 80 85 90
aac ctc acg ttc cag gac ctt cac ctg cac cat gga ggc cac cag gct 399
Asn Leu Thr Phe Gln Asp Leu His Leu His His Gly Gly His Gln Ala
95 100 105

gcc aac acc agc cac gac ctg gct cag cgc cac ggg ctg gag tcg gec 447
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Ala Asn Thr Ser His Asp Leu Ala Gln Arg His Gly Leu Glu Ser Ala
110 115 120
tcc gac cac cat ggc aac ttc tcc atc acc atg cge aac ctg acc ctg 495
Ser Asp His His Gly Asn Phe Ser Ile Thr Met Arg Asn Leu Thr Leu
125 130 135
ctg gat agc ggc ctc tac tge tge ctg gtg gtg gag atc agg cac cac 543
Leu Asp Ser Gly Leu Tyr Cys Cys Leu Val Val Glu Ile Arg His His
140 145 150
cac tcg gag cac agg gtc cat ggt gcc atg gaa ctg cag gtg cag aca 591
His Ser Glu His Arg Val His Gly Ala Met Glu Leu Gln Val Gln Thr
1565 160 165 170
ggc aaa gat gca cca tcc aac tgt gtg gtg tac cca tcc tce tcc cag 639
Gly Lys Asp Ala Pro Ser Asn Cys Val Val Tyr Pro Ser Ser Ser Gln
175 180 185
gag agt gaa aac atc acg gct gca gec ctg get acg ggt gee tge atc 687
Glu Ser Glu Asn Ile Thr Ala Ala Ala Leu Ala Thr Gly Ala Cys Ile
190 195 200
gta gga atc ctc tgc ctc ccc ctc atc ctg ctec ctg gtc tac aag caa 735
Val Gly Ile Leu Cys Leu Pro Leu Ile Leu Leu Leu Val Tyr Lys Gln
205 210 216
agg cag gca gcc tcc aac cge cgt gec cag gag ctg gtg cgg atg gac 783
Arg Gln Ala Ala Ser Asn Arg Arg Ala Gln Glu Leu Val Arg Met Asp
220 225 230
agc aac att caa ggg att gaa aac ccc ggc ttt gaa gcc tca cca cct 831

Ser Asn Ile Gln Gly Ile Glu Asn Pro Gly Phe Glu Ala Ser Pro Pro
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235

gcc cag gegg

Ala Gln Gly

gce cag cgg

Ala Gln Arg

acc ccc
Thr Pro

285

ctg gac cct

Leu Asp Pro

300
agctggggga
ggctctgtga
ccagcccectce
aaggattttg
caaatgactt
agacatgagc
ccaggcacca
ccgttttgee
gccaggecetg
tctectgaaga
cccecagaget

gcaaatggtg

240

ata ccc

Ile Pro
25b
cag cct
Gln Pro
270
ctg tct
Leu Ser
cct

gte
Val Pro
cagtgggetg
gtggectete
aacccctetg
gggtgetgag
acatcttaag
cttgggatgt
gacacagggc
cgaggctget
cctgcccact
tctgtcaaca
tggtggtece

tcttgggcaa

gag

Glu

tct

Ser

cct

Pro

gac

Asp

gcc aaa

Ala Lys
gag tct
Glu

Ser

cca ggc

Pro Gly
290
tct cca
Ser Pro
305

ttgtggetgg
cctcetgete
gatgctacat
attctccect
aagtctcaga
ggcagcatca
acggtggaga
cttctgtcag
ggccatcgec
ggttaagtca

gaaacgggaa

tctgaggcca

59

245

gtc agg cac

Val Arg His

260

cat

g8g cgg

Gly Arg His
275

ccc

gga gac

Pro Gly Asp

aac ttt

gag

Asn Phe Glu

gtctggggcea
tgggctcaga
ggggatgetg
agagacctga
acgtccagcce
gtgggacaag
gacttctcce
acttcctctt
accttcccca
atctggggcet
gtacatattg

ggacagatgt

cce ctg

Pro Leu
ctg ctt

Leu Leu

tce

Ser

tcg

Ser
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250

tat gtg

Tyr Val
265

gag ccc

Glu Pro

280

gtc ttc

Val Phe
295
gtc atc
vVal Ile
310
ggtgecatttg
tactgtgaca
gacggctcag
aattcaccag
cttcagcagc
atggacactg
ccgtggecege
tgtaccacag
gctgeetect
tccactgect

gggcatggtg

tgcccecacce

ttc

Phe

cca tcc

Pro Ser

tagccce

agccaggget
tcccagaagce
cccetgttee
ctacagatgc
tctcgttetg
ggccaccctce
cttggetece
tggetctgeg
accagcagtt
gcattccagt
gceteegtga

actggagatg

879

927

975

1020

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680

1740
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gtgctgaggg aggtgggtgg ggecttetgg gaaggtgagt ggagaggggce acctgeccce
cgeectecee atcecctact cecactgete agcgegggee attgcaaggg tgccacacaa

tgtcttgtce accectgggac acttctgagt atgaagcggg atgctattaa aaactacatg

gggaaacagg

<210> 30
<211> 1892
<212> DNA

<213> Homo sapiens

<220>
<221> CDS

<222> (5)... (1636)

<400> 30
agag atg geca gtg agc gag agg agg gegg ctc gge cge ggg age cce geg
Met Ala Val Ser Glu Arg Arg Gly Leu Gly Arg Gly Ser Pro Ala
1 5 10 15
gag tgg ggg cag cgg cta ctt ctg gtg ctg ctg ttg ggt gge tge tce
Glu Trp Gly Gln Arg Leu Leu Leu Val Leu Leu Leu Gly Gly Cys Ser
20 25 30
88¢ cgc atc cac cgg ctg geg ctg acg ggg gag aag cga geg gac atce
Gly Arg Ile His Arg Leu Ala Leu Thr Gly Glu Lys Arg Ala Asp Ile
35 40 45

cag ctg aac agc ttc ggt ttc tac acc aat gge tct ctg gag gtg gag

1800

1860

1920

1930

49

97

145

193
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Gln Leu Asn Ser Phe Gly Phe Tyr Thr Asn Gly Ser Leu Glu Val Glu
50 55 60
ttg age gtc ctg cgg ctg gge ctc cgg gag gca gaa gag aag tcc ctg 241
Leu Ser Val Leu Arg Leu Gly Leu Arg Glu Ala Glu Glu Lys Ser Leu
65 70 75

ctg gtg ggg ttc agt ctc age cgg gtt cgg tct gge aga gtt cge tcc 289
Leu Val Gly Phe Ser Leu Ser Arg Val Arg Ser Gly Arg Val Arg Ser

80 85 90 95

tat tca acc cgg gat ttc cag gac tgc cct ctc cag aaa aac agt agc 337
Tyr Ser Thr Arg Asp Phe Gln Asp Cys Pro Leu Gln Lys Asn Ser Ser

100 105 110
agt ttc ctg gtc ctg ttc ctc atc aac acc aag gat ctg cag gtc cag 385
Ser Phe Leu Val Leu Phe Leu Ile Asn Thr Lys Asp Leu Gln Val Gln
115 120 125
gtg cgg aag tat gga gag cag aag acg ttg ttt atc ttt ccc ggg ctc 433
Val Arg Lys Tyr Gly Glu Gln Lys Thr Leu Phe Ile Phe Pro Gly Leu
130 135 140
ctc ccg gaa gca ccc tec aaa cca ggg ctc ccg aag cca cag gec aca 481
Leu Pro Glu Ala Pro Ser Lys Pro Gly Leu Pro Lys Pro Gln Ala Thr
145 150 155

gtc ccc cge aag gtg gat ggc gga ggg acc tct gca gcc age aag ccc 529
Val Pro Arg Lys Val Asp Gly Gly Gly Thr Ser Ala Ala Ser Lys Pro

160 165 170 175

aag tca aca ccc gca gtg att cag ggt cct agt ggg aag gac aag gac 577

Lys Ser Thr Pro Ala Val Ile Gln Gly Pro Ser Gly Lys Asp Lys Asp
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180 185 190
ctg gtg ttg ggc ctg age cac ctc aac aac tcc tac aac ttc agt ttc 625

Leu Val Leu Gly Leu Ser His Leu Asn Asn Ser Tyr Asn Phe Ser Phe
195 200 205
cac gtg gtg atc ggc tct cag gcg gaa gaa gge cag tac agc ctg aac 673
His Val Val Ile Gly Ser Gln Ala Glu Glu Gly Gln Tyr Ser Leu Asn
210 215 220
ttc cac aac tgc aac aat tca gtg cca gga aag gag cat cca ttc gac 721
Phe His Asn Cys Asn Asn Ser Val Pro Gly Lys Glu His Pro Phe Asp
225 230 235
atc acg gtg atg atc cgg gag aag aac ccc gat ggc ttc ctg tcg gea 769
Ile Thr Val Met Ile Arg Glu Lys Asn Pro Asp Gly Phe Leu Ser Ala
240 245 250 255
gcg gag atg ccc ctt ttc aag ctc tac atg gtc atg tcc gee tge ttc 817
Ala Glu Met Pro Leu Phe Lys Leu Tyr Met Val Met Ser Ala Cys Phe
260 265 270
ctg gec get gge atc ttc tgg gtg tcc atc cte tge agg aac acg tac 865
Leu Ala Ala Gly Ile Phe Trp Val Ser Ile Leu Cys Arg Asn Thr Tyr
275 280 285
agc gtc ttc aag atc cac tgg ctc atg geg gee ttg gee tte acc aag 913
Ser Val Phe Lys Ile His Trp Leu Met Ala Ala Léﬁ Ala Phe Thr Lys
290 295 300
agc atc tct ctc ctc ttc cac age atc aac tac tac ttc atc aac agc 961
Ser Ile Ser Leu Leu Phe His Ser Ile Asn Tyr Tyr Phe Ile Asn Ser

305 310 315
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cag ggc cac ccc atc gaa ggc ctt gecec gtc atg tac tac atc gca cac 1009
Gin Gly His Pro Ile Glu Gly Leu Ala Val Met Tyr Tyr Ile Ala His
320 325 330 335
ctg ctg aag ggc gcc cte cte ttc atc acc atc gee ctg att gge tea 1057
Leu Leu Lys Gly Ala Leu Leu Phe Ile Thr Ile Ala Leu Ile Gly Ser
340 345 350
gge tgg gec ttc atc aag tac gtc ctg tcg gat aag gag aag aag gte 1105
Gly Trp Ala Phe Ile Lys Tyr Val Leu Ser Asp Lys Glu Lys Lys Val
355 360 365
ttt ggg atc gtg atc ccc atg cag gtc ctg gcc aac gtg gec tac atc 1153
Phe Gly Ile Val Ile Pro Met Gln Val Leu Ala Asn Val Ala Tyr Ile
370 375 380
atc atc gag tcc cgc gag gaa ggc gec age gac tac gtg ctg tgg aag 1201
Ile Ile Glu Ser Arg Glu Glu Gly Ala Ser Asp Tyr Val Leu Trp Lys
385 390 395
gag att ttg ttc ctg gtg gac ctc atc tge tgt ggt gec atc ctg ttc 1249
Glu Ile Leu Phe Leu Val Asp Leu Ile Cys Cys Gly Ala Ile Leu Phe
400 405 410 415
ccc gta gtc tgg tecc ate cgg cat ctc cag gat geg tct gge aca gac 1297
Pro Val Val Trp Ser Ile Arg His Leu Gln Asp Ala Ser Gly Thr Asp
420 425 430
ggg aag gtg gca gtg aac ctg gec aag ctg aag ctg ttc cgg cat tac 1345
Gly Lys Val Ala Val Asn Leu Ala Lys Leu Lys Leu Phe Arg His Tyr
435 440 445

tat gtc atg gtc atc tgc tac gtc tac ttc acc cge atc atc gec atc 1393
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Tyr Val Met Val Ile Cys Tyr Val Tyr Phe Thr Arg Ile Ile Ala Ile
450 455 460
ctg ctg cag gtg gct gtg ccc ttt cag tgg cag tgg ctg tac cag ctc 1441
Leu Leu Gln Val Ala Val Pro Phe Gln Trp Gln Trp Leu Tyr Gln Leu
465 470 475
ttg gtg gag ggc tcc acc ctg gee ttc ttc gtg ctc acg gge tac aag 1489
Leu Val Glu Gly Ser Thr Leu Ala Phe Phe Val Leu Thr Gly Tyr Lys
480 485 490 495
ttc cag ccc aca ggg aac aac ccg tac ctg cag ctg ccc cag gag gac 1537
Phe Gln Pro Thr Gly Asn Asn Pro Tyr Leu Gln Leu Pro Gln Glu Asp
500 505 510
gag gag gat gtt cag atg gag caa gta atg acg gac tct ggg ttc cgg 1585
Glu Glu Asp Val Gln Met Glu Gln Val Met Thr Asp Ser Gly Phe Arg
515 520 525
gaa ggc ctc tcc aaa gtc aac aaa aca gcc agc ggg cgg gaa ctg tta 1633
Glu Gly Leu Ser Lys Val Asn Lys Thr Ala Ser Gly Arg Glu Leu Leu
530 535 540
tgatcac ctccacatct cagaccaaag ggtcgtcctc ccccagecatt tctcactect 1690
gcecttectte cacagegtat gtggggaggt ggagggggtc catgtggacc aggcegeccag 1750
ctcecececggga ceccggttee cggacaageec catttggaag aagagtccct tectceceecc 1810
aaatattggg cagccctgte cttaccccgg gaccacccet cecttccage tatgtgtaca 1870

ataatgacca atctgtttgg ct 1892
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