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ENDOTHELJAL CELL EXPRESSION PATTERNS

This application claims the benefit of provisional applications serial numbers
60/222,599 filed August 2, 2000, 60/224,360 filed August 11, 2000, and
60/282,850 filed April 11, 2001, the disclosures of which are expressly

incorporated herein.

The U.S. government retains certain rights in the invention by virtue of the
provisions of National Institutes of Heath grants CA57345 and CA43460,
which supported this work.

TECHNICAL FIELD OF THE INVENTION

[03]

This invention is related to the area of angiogenesis and anti-angiogenesis.
In particular, it relates to genes which are characteristically expressed in

tumor endothelial and normal endothelial cells.

BACKGROUND OF THE INVENTION

[04]

It is now widely recognized that tumors require a blood supply for expansive
growth. This recognition has stimulated a profusion of research on tumor
angiogenesis, based on the idea that the vasculature in tumors represents a
potential therapeutic target. However, several basic questions about tumor
endothelium remain unanswered. For example, are vessels of tumors
qualitatively different from normal vessels of the same tissue? What is the
relationship of tumor endothelium to endothelium of healing wounds or other
physiological or pathological forms of angiogenesis? The answers to these
questions critically impact on the potential for new therapeutic approaches to

inhibit angiogenesis in a specific manner.
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There is a continuing need in the art to characterize the vasculature of tumors
relative to normal vasculature so that any differences can be exploited for

therapeutic and diagnostic benefits.

One technique which can be used to characterize gene expression, or more
precisely gene transcription, is termed serial analysis of gene expression
(SAGE). Briefly, the SAGE approach is a method for the rapid quantitative
and qualitative analysis of mRNA transcripts based upon the isolation and
analysis of short defined sequence tags (SAGE Tags) corresponding to
expressed genes. Each Tag is a short nucleotide sequences (9-17 base pairs
in length) from a defined position in the transcript. In the SAGE method, the
Tags are dimerized to reduce bias inherent in cloning or amplification
reactions. (See, US Patent 5,695,937) SAGE is particularly suited to the
characterization of genes associated with vasculature stimulation or
inhibition because it is capable of detecting rare sequences, evaluating large
numbers of sequences at one time, and to provide a basis for the

identification of previously unknown genes.

SUMMARY OF THE INVENTION

[07]

One embodiment of the invention provides an isolated molecule
comprising an antibody variable region which specifically binds to an
extracellular domain of a TEM protein selected from the group consisting of:
1,3,9,17, 19, and 44, as shown in SEQ ID NO: 196, 200, 212, 230, 232, and
271, respectively. The molecule can be, for example, an in tact antibody
molecule, a single chain variable region (ScFv), a monoclonal antibody, a
humanized antibody, or a human antibody. The molecule can optionally be
bound to a cytotoxic moiety, bound to a therapeutic moiety, bound to a

detectable moiety, or bound to an anti-tumor agent.
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According to another embodiment of the invention a method of
inhibiting neoangiogenesis is provided. An effective amount of an isolated
molecule comprising an antibody variable region which specifically binds to
an extracellular domain of a TEM protein selected from the group consisting
of: 1,3,9,17,19,22, and 44, as shown in SEQ ID NO: 196, 200, 212, 230,
232, 238, and 271, respectively, is administered to a subject in need thereof .
Neoangiogenesis is consequently inhibited. The subject may bear a
vascularized tumor, may have polycystic kidney disease, may have diabetic

retinopathy, may have rheumatoid arthritis, may have psoriasis, for example.

Another aspect of the invention is a method of inhibiting tumor
growth. An effective amount of an isolated molecule comprising an antibody
variable region which specifically binds to an extracellular domain of a TEM
protein selected from the group consisting of: 1, 3,9, 17, 19, 22, and 44, as
shown in SEQ ID NO: 196, 200, 212, 230, 232, 238, and 271, respectively, is
administered to a human subject bearing a tumor. The growth of the tumor is

consequently inhibited.

Still another aspect of the invention provides an isolated molecule
comprising an antibody variable region which specifically binds to a TEM
protein selected from the group consisting of: 3, 9, 17, 19, and 44, as shown
in SEQ ID NO: 200, 212, 230, 232, and 271 , respectively. The molecule can
be, for example, an in tact antibody molecule, a single chain variable region
(ScFv), a monoclonal antibody, a humanized antibody, or a human antibody.
The molecule can optionally be bound to a cytotoxic moiety, bound to a
therapeutic moiety, bound to a detectable moiety, or bound to an anti-tumor

agent.

According to still another ‘aspect of the invention an isolated and
purified human transmembrane protein is provided. The protein is selected
from the group consisting of: TEM 3, 9, 17, and 19 as shown in SEQ ID
NO: 200, 212, 230, and 232, respectively.
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Yet another aspect of the invention is an isolated and purified nucleic
acid molecule comprising a coding sequence for a transmembrane TEM
selected from the group consisting of: : TEM 3, 9, 17, and 19 as shown in
SEQ ID NO: 200, 212, 230, and 232, respectively. The isolated and purified
nucleic acid molecule may optionally comprise a coding sequence selected

from those shown in SEQ ID NO: : 199, 211, 229, and 231.

Still another aspect of the invention is a recombinant host cell which
comprises a nucleic acid molecule. The nucleic acid molecule comprises a
coding sequence for a transmembrane TEM selected from the group
consisting of: : TEM 3, 9, 17, and 19 as shown in SEQ ID NO: 200, 212,
230, and 232, respectively. The recombinant host cell optionally comprises
a coding sequence selected from those shown in SEQ ID NO: 199, 211, 229,
and 231.

According to one embodiment of the invention a method is provided
for inducing an immune fesponse in a mammal. A nucleic acid molecule -
comprising a coding sequence for a human transmembrane protein selected
from the group consisting of: TEM 1, 3, 9, 13, 17, 19, 22, 30, and 44 as
shown in SEQ ID NO: , respectively, is administered to the mammal. An
immune response to the human transmembrane protein is thereby induced in
the mammal. Optionally the coding sequence is shown in SEQ ID NO: 196,
200, 212, 220, 230, 232, 238, 250 and 271.

According to yet another embodiment of the invention a method of
inducing an immune response in a mammal is provided. A purified human
transmembrane protein selected from the group consisting of: TEM 1, 3, 9,
13,17, 19, 22, 30, and 44 as shown in SEQ ID NO: 196, 200, 212, 220, 230,
232, 238, 250 and 271, respectively, is administered to the mammal. An
immune response to the human transmembrane protein is thereby induced in

the mammal.
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Another aspect of the invention is a method for identification of a
ligand involved in endothelial cell regulation. A test compound is contacted
with an isolated and purified human trasmembrane protein selected from the
group consisting of 1, 3,9, 13, 17, 30, 19, and 44 as shown in SEQ ID NO:
196, 200, 212, 220, 230, 232, 250, and 271. The isolated and purified human
trasmembrane protein is also contacted with a molecule comprising an
antibody variable region which specifically binds to an extracellular domain
of a TEM protein selected from the group consisting of: 1, 3,9, 13, 17, 30,
19, and 44 as shown in SEQ ID NO: 196, 200, 212, 220, 230, 232, 250, and
271 respectively. Binding of the molecule comprising an antibody variable
region to the human transmembrane protein is determined. A test compound
which diminishes the binding of the molecule comprising an antibody
variable region to the human transmembrane protein is identified as a ligand

involved in endothelial cell regulation.

‘ Yet another aspect of the invention is a method for identification of a
ligand involved in endothelial cell regulation. A test compound is contacted
with a cell comprising a human transmembrane protein selected from the
group consisting of 1, 3,9, 17, and 19 as shown in SEQ ID NO: 196, 200,
212, 230, and 232. The cell is also contacted with a molecule comprising an
antibody variable region which specifically binds to an extracellular domain
of a TEM protein selected from the group consisting of: 1, 3, 9, 17," and 19
as shown in SEQ ID NO: 196, 200, 212, 230, and 232 , respectively.
Binding of the molecule comprising an antibody variable region to the cell is
determined. A test compound which diminishes the binding of the molecule
comprising an antibody variable region to the cell is identified as a ligand

involved in endothelial cell regulation.

Yet another aspect of the invention is a method for identification of a
ligand involved in endothelial cell regulation. A test compound is contacted
with a human transmembrane protein selected from the group consisting of

1,2,3,4,5,6,7,8,9, 10, 11, 12, 14, 15, 16, 17, 19, 20, 21, 22, 24, 25, 27,

5
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28, 29, 40, 31, 33, 35, 36, 37, 38, 39, 41, 42, 44, 45, and 46 as shown in
SEQ ID NO: 196, 198, 200, 202, 204, 206, 208, 210, 212, 214, 216, 218,
223 & 224, 226, 228, 230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250,
252, 254, 358, 257, 259, 261, 263, 267, 269, 271, 273, and 275. Binding of a
test compound to the human transmembrane protein is determined. A test
compound which binds to the protein is identified as a ligand involved in

endothelial cell regulation.

Another embodiment of the present invention is a soluble form of a
human transmembrane protein selected from the group consisting of: TEM
1,3,9,17, 19, 22, 30, and 44 as shown in SEQ ID NO: 196, 200, 212, 230,
232, 238, 250, and 271 respectively. The soluble forms lack transmembrane
domains. The soluble form may consist of an extracellular domain of the

human transmembrane protein.

Also provided by the present invention is a method of inhibiting
neoangiogenesis in a patient. A soluble form of a human transmembrane
protein is adminstered to the patient. Neoangiogenesis in the patient is
consequently inhibited. The patient may bear a vascularized tumor, may
have polycystic kidney disease, may have diabetic retinopathy, may have

rheumatoid arthritis, or may have psoriasis, for example.

Another embodiment of the invention provides a method of
inhibiting neoangiogenesis in a patient. A soluble form of a human
transmembrane protein is administered to the patient. Neoangiogenesis in
the patient is consequently inhibited. The patient may bear a vascularized
tumor, may hqve polyeystic kidney disease, may have diabetic retinopathy,

may have theumatoid arthritis, or may have psoriasis, for example.

According to still another aspect of the invention a method of
identifying regions of neoangiogenesis in a patient is provided. A molecule

comprising an antibody variable region which specifically binds to an
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extracellular domain of a TEM protein selected from the group consisting of:
1,3,9, 13, 17, 19, 22, 30, and 44, as shown in SEQ ID NO: 196, 200, 212,
220, 230, 232, 238, 250, and 271, respectively, is administered to a patient.
The molecule is bound to a detectable moiety. The detectable moiety is

detected in the pateint, thereby identifying neoangiogenesis.

According to another aspect of the invention a method is provided for
inducing an immune response to tumor endothelial cells in a patient. A
mouse TEM protein selected from the group consisting of: 1,2,3,9, 13, 17,
19, 22, and 30 as shown in SEQ ID NO: 291, 293, 299, 295, 303, 297, 301,
305, and 307, is administered to a patient in need thereof. An immune

response to a human TEM protein is consequently induced.

Still another embodiment of the invention is a method of screening
for neoangiogenesis in a patient. A body fluid collected from the patient is

contacted with a molecule comprising an antibody variable region which

specifically binds to an extracellular domain of a TEM protein selected from

the group consisting of: 1, 3, 9, 17, 19, and 44, as shown in SEQ ID NO:
196, 200, 212, 230, 232, and 271, respectively. Detection of cross-reactive
material in the body fluid with the molecule indicates neo-angiogenesis in the

patient.

Still another embodiment of the invention provides a method of
inhibiting neoangiogenesis in a patient. A molecule comprising an antibody
variable region which specifically binds to a TEM protein selected from the
group consisting of: 4, 6, 7, 10, 12, 14, 20, 25, 27, 31, 36, 37, 38, 39, and 40
as shown in SEQ ID NO: 202, 206, 208, 214, 218, 223 and 224, 234, 242,
244, 252, 257, 259, 261. 263, and 265, is administered to the patient.

Neoangiogenesis in the patient consequently inhibited.

Yet another aspect of the invention is a method of screening for

neoangiogenesis in a batient. A body fluid collected from the patient is
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contacted with a molecule comprising an antibody variable region which
specifically binds to a TEM protein selected from the group consisting of: 4,
6,7, 10, 12, 14, 20, 25, 27, 31, 36, 37, 38, 39, and 40, as shown in SEQ ID
NO: 202, 206, 208, 214, 218, 223 & 224, 234, 242, 244, 252, 257, 259, 261.
263, and 265, respectively. Detection of cross-reactive material in the body

fluid with the molecule indicates neoangiogenesis in the patient.

Also provided by the present invention is a method of promoting
neoangiogenesis in a patient. A TEM protein selected from the group
consising of: 4, 6, 7, 10, 12, 14, 20, 25, 27, 31, 36, 37, 38, 39, and 40, as
shown in SEQ ID NO: 202, 206, 208, 214, 218, 223 & 224, 234, 242, 244,

252, 257, 259, 261. 263, and 265, is administered to a patient in need of

neoangiogenesis. Neoangiogenesis in the patient is consequently stimulated.

One embodiment of the invention provides a method of promoting
neoangiogenesis in a patient. A nucleic acid molecule encoding a TEM
protein selected from the group consising of: 4, 6, 7, 10, 12, 14, 20, 25, 27,
31, 36, 37, 38, 39, and 40, as shown in SEQ ID NO: 201, 205, 207, 213, 217,
221 & 222, 233, 241, 243, 251, 256, 258, 260, 262, and 264, is administered
to a patient in need of neoangiogenesis. The TEM protein is consequently

expressed and neoangiogenesis in the patient is stimulated.

Another embodiment of the invention provides a method of
screening for neoangiogenesis in a patient. A TEM protein selected from
the group consisting of: 4, 6, 7, 10, 12, 14, 20, 25, 27, 31, 36, 37, 38, 39, and
40, as shown in SEQ ID NO: : 202, 206, 208, 214, 218, 223 & 224, 234, 242,
244,252, 257, 259, 261. 263, and 265, respectively, is detected in a body
fluid collected from the patient. Detection of the TEM protein indicates

neoangiogenesis in the patient.

Another aspect of the invention is a method of screening for

neoangiogenesis in a patient. A nucleic acid encoding a TEM protein
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selected from the group consisting of: 4, 6, 7, 10, 12, 14, 20, 25, 27, 31, 36,
37, 38, 39, and 40 is detected in a body fluid collected from the patient. The
nucleic acid is selected from the group consisting of those shown in SEQ ID
NO: 201, 205, 207, 213, 217, 221 & 222, 233, 241, 243, 251, 256, 258, 260,
262, and 264. Detection of the TEM protein indicates neoangiogenesis in the

patient.

Yet another embodiment of the invention is an isolated and purified
nucleic acid molecule which encodes a NEM protein selected from the group
consisting of: 14, 22, 23, and 33 as shown in SEQ ID NO: 279, 283, 285,
286, 287, and 289. The nucleic acid molecule optionally comprises a coding
sequence as shown in SEQ ID NO: 278, 282, 284, and 288. The nucleic acid

may be maintained in a recombinant host cell.

The present invention also provides an isolated and purified NEM
protein selected from the group consising of: 14, 22, 23, and 33 as shown in
SEQ ID NO: 279, 283, 285, 286, 287, and 289.

The present invention further provides an isolated molecule
comprising an antibody variable region which specifically binds to a NEM
protein selected from the group consisting of: 14, 22, 23, and 33, as shown
in SEQ ID NO: 279, 283, 285, 286, 287, and 289.

An additional embodiment of the present invention is a method of
inhibiting neoangiogenesis. An effective amount of a NEM protein selected
from the group qonsising of: 14, 22, 23, and 33 as shown in SEQ ID NO:
279, 283, 285, 286, 287, and 289 is administered to a subject in need thereof
. Neoangiogenesis is thereby inhibited.

A still further embodiment of the invention is a method to identify
candidate drugs for treating tumors. Cells which express one or more TEM

genes selected from the group consisting of: 1, 2, 3, 4, 5,6,7,8,9,10, 11,
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12, 14, 15, 16, 17, 19, 20, 21, 22, 24, 25, 27, 28, 29, 40, 31, 33, 35, 36, 37,
38, 39, 41, 42, 44, 45, and 46 as shown in SEQ ID NO: : 195, 197, 199,
201, 203, 205, 207, 209, 211, 213, 215, 217, 221 & 222, 225, 227, 229, 231,
233, 235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 256, 258, 260,
262, 266, 268, 270, 272, and 274, respectively, are contacted with a test
compound. Expression of said one or more TEM genes is determined by
hybridization of mRNA of said cells to a nucleic acid probe which is
complementary to said mRNA. A test compound is identified as a candidate
drug for treating tumors if it decreases expression of said one or more TEM
genes. Optionally the cells are endothelial cells.  Alternatively or
additionally, the cells are recombinant host cells which are transfected with
an expression construct which encodes said one or more TEMs. Test
compounds which increase expression can be identified as candidates for

promoting wound healing,

Yet another embodiment of the invention is a method to identify
candidate drugs for treating tumors. Cells which express one or more TEM
proteins selected from the group consisting of: 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11,
12, 14, 15, 16, 17, 19, 20, 21, 22, 24, 25, 27, 28, 29, 40, 31, 33, 35, 36, 37,
38, 39, 41, 42, 44, 45, and 46 as shown in SEQ ID NO: 196, 198, 200, 202,
204, 206, 208, 210, 212, 214, 216, 218, 223 & 224, 226, 228, 230, 232, 234,
236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 358, 257, 259, 261, 263,
267, 269, 271, 273, and 275, respectively, are contacted with a test
compound. The amount of said one or more TEM proteins in said cells is
determined. A test compound is identified as a candidate drug for treating
tumors if it decreases the amount of one or more TEM proteins in said cells.
Optionally the cells are endothelial cells. Alternatively or additionally, the
cells are recombinant host cells which are transfected with an expression
construct which encodes said one or more TEMs. Alternatively, a test
compound which increases the amount of one or more TEM proteins in said

cells is identified as a candidate drug for treating wound healing.

10
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According to another aspect of the invention a method is provided to
identify candidate drugs for treating tumors. Cells which express one or
more TEM proteins selected from the group consisting of: 1, 2, 3, 4, 5, 6, 7,
8,9,10, 11, 12, 14, 15, 16, 17, 19, 20, 21, 22, 24, 25, 27, 28, 29, 40, 31, 33,
35, 36, 37, 38, 39, 41, 42, 44, 45, and 46 as shown in SEQ ID NO: 196, 198,
200, 202, 204, 206, 208, 210, 212, 214, 216, 218, 223 & 224, 226, 228, 230,
032, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 358, 257, 259,
261, 263, 267, 269, 271, 273, and 275, respectively, are contacted with a test
compound. Activity of said one or more TEM proteins in said cells is
determined. A test compound is identified as a candidate drug for treating
tumors if it decreases the activity of one more TEM proteins in said cells.
Optionally the cells are endothelial cells. Alternatively or additionally, the
cells are recombinant host cells which are transfected with an expression
construct which encodes said one or more TEMs. Optionally the cells are
endothelial cells. If a test compound increases the acitivity of one more TEM
proteins in said cells it can be identified as a candidate drug for treating

wound healing.

An additional aspect of the invention is a method to identify
candidate drugs for treating patients bearing tumors. A test compound is
contacted with recombinant host cells which are transfected with an
expession construct which encodes one or more TEM proteins selected from
the group consisting of 2,3,4,5,6,7,8,9,10, 11, 12, 14, 15, 16, 17, 19, 20,
21, 22,24, 25, 27, 28, 29, 40, 31, 33, 35, 36, 37, 38, 39, 41, 42, 44, 45, and
46 as shown in SEQ ID NO: 198, 200, 202, 204, 206, 208, 210, 212, 214,
216,218, 223 & 224,226,228, 230, 232, 234, 236, 238, 240, 242, 244, 246,
248, 250, 252, 254, 358, 257, 259, 261, 263, 267, 269, 271, 273, and 275,
respectively. Proliferation of said cells is determined. A test compound
which inhibits proliferation of said cells is identified as a candidate drug for

treating patients bearing tumors. A test coumpound which stimulates

11
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proliferation of said cells is identified as a candidate drug for promoting

neoangiogenesis, such as for use in wound healing.

Another embodiment of the invention provides a method to identify
candidate drugs for treating tumors. Cells which express one or more NEM
genes selected from the group consisting of: 14, 22, 23, and 33 as shown in
SEQ ID NO: 278, 282, 284, and 288, respectively, are cpntacted with a test
compound. Expression of said one or more NEM genes is determined by
hybridization of mRNA of said cells to a nucleic acid probe which is
complementary to said mRNA. A test compound is identified as a candidate
drug for treating tumors if it increases expression of said one or more NEM
genes. Optionally the cells are endothelial cells. Alternatively or
additionally, the cells are recombinant host cells which are transfected with

an expression construct which encodes said one or more NEMs.

According to another aspect of the invention a method is provided to
identify candidate drugs for treating tumors. Cells which express one or
more NEM proteins selected from the group consisting of: 14, 22, 23, and 33
as shown in SEQ ID NO: 279, 283, 285, 286, 287, and 289, are contacted
with a test compound. The amount of said one or more NEM proteins in said
cells is determined. A test compound is identified as a candidate drug for
treating tumors if it increases the amount of one more NEM proteins in said
cells. Optionally the cells are endothelial cells. Alternatively or additionally,
the cells are recombinant host cells which are transfected with an expression

construct which encodes said one or more NEMs.

An additional aspect of the invention is a method to identify
candidate drugs for treating tumors. Cells which express one or more NEM
proteins selected from the group consisting of: 14, 22, 23, and 33 as shown in
SEQ ID NO: 279, 283, 285, 286, 287, and 289, are contacted with a test
compound. Activity of said one or more NEM proteins in said cells is

determined. A test compound is identified as a candidate drug for treating

12
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tumors if it increases the activity of said one or more NEM proteins in said
cells. Optionally the cells are endothelial cells. Alternatively or
additionally, the cells are recombinant host cells which are transfected with

an expression construct which encodes said one or more NEMs.

Still another embodiment of the invention provides a method to
identify candidate drugs for treating patients bearing tumors.  Atest
compound is contacted with recombinant host cells which are transfected
with an expession construct which encodes one or more NEM proteins
selected from the group consisting of 14, 22, 23, and 33 as shown in SEQ ID
NO: 279, 283, 285, 286, 287, and 289. Proliferation of said cells is
determined. A test compound which stimulates proliferation of said cells is

identified as a candidate drug for treating patients bearing tumors.

Another aspect of the invention is a method for identifying
endothelial cells. One or more antibodies which bind specifically to a TEM
or NEM protein selected from the group consisting of TEM : 2, 3,4, 5, 6, 7,
8,9,10,11, 12, 14, 15, 16, 17, 19, 20, 21, 22, 24, 25, 27, 28, 29, 30, 31, 33,
35, 36, 37, 38, 39, 41, 42, 44, 45, and 46 as shown in SEQ ID NO: 198, 200,
202, 204, 206, 208, 210, 212, 214, 216, 218, 223 & 224,226, 228, 230, 232,
234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 358, 257, 259, 261,
263, 267, 269, 271, 273, and 275 and NEM 14, 22, 23, and 33 as shown in
SEQ ID NO: 279, 283, 285, 286, 287, and 289, is contacted with a
population of cells. Cells in the population which have bound to said
antibodies are detected. Cells which are bound to said antibodies are
identified as endothelial cells. Optionally cells which have bound to said

antibodies are isolated from cells which have not bound.

Still another aspect of the invention is a- method for identifying
endothelial cells. One or more nucleic acid hybridization probes which are
complementary to a TEM or NEM gene nucleic acid sequence selected from

the group consisting of of TEM : 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 14, 15, 16,

13
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17, 19, 20, 21, 22, 24, 25, 27, 28, 29, 30, 31, 33, 35, 36, 37, 38, 39, 41, 42,
44, 45, and 46 as shown in SEQ ID NO: 198, 200, 202, 204, 206, 208, 210,
212,214, 216, 218, 223 & 224, 226, 228, 230, 232, 234, 236, 238, 240, 242,
244, 246, 248, 250, 252, 254, 358, 257, 259, 261, 263, 267, 269, 271, 273,
and 275 and NEM 14, 22, 23, and 33 as shown in SEQ ID NO: 279, 283,
285, 286, 287, and 289, is contacted with nucleic acids of a population of
cells. Nucleic acids which have specifically hybridized to said nucleic acid
hybridization probes are detected. Cells whose nucleic acids specifically

hybridized are identified as endothelial cells.

Yet another embodiment of the invention is a method of inhibiting
neoangiogenesis. An effective amount of an isolated molecule comprising an
antibody variable region which specifically binds to an extracellular domain
of a mouse TEM protein selected from the group consisting of: 1, 2, 3,9, 17,
and 19, as shown in SEQ ID NO: 291, 293, 299, 295, 297, and 301,
respectively, is administered to a subject in need thereof . Neoangiogenesis
is thereby inhibited. The subject may be a mouse, may bear a vascularized
tumor, may have polycystic kidney disease, may have diabetic retinopathy.

may have rheumatoid arthritis, or may have psoriasis, for example.

These and other embodiments which will be apparent to those of skill
in the art upon reading‘ the specification provide the art with reagents and
methods for detection, diagnosis, therapy, and drug screening pertaining to
neoangiogenesis and pathqlogical processes involving or requiring

neoangiogenesis.

BRIEF DESCRIPTION OF THE DRAWINGS

[47]

Fig. 1A-1B. vWF expression in colorectal cancers. VWF (red stain) was
detected in vessels by in situ hybridization. At low power magnification

(Fig. 1.A) vessels were often surrounded by a perivascular cuff of viable cells
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(red arrows), with a ring of necrotic cells evident at the periphery (black
arrows). At high power magnification (Fig. 1.B) the expression of vWF (red)
was clearly localized to the vessels. Sections were counterstained with

methyl green.

Fig. 2A-2D. Purification of Endothelial Cells (ECs) from human normal and
malignant tissue. (Fig. 2A) Vessels (red) of frozen sections were stained by
immunofluorescence  with the P1H12 monoclonal antibody (Chemicon,
Temecula, CA) and detected using a biotinylated goat anti-mouse IgG
secondary antibody followed by rhodamine-linked strepavidin. The region
stained is from within the lamina propria of normal colonic mucosa. Note
that the larger vessels (arrowheads) and capillaries (arrows) are positive, and
staining of hematopoietic cells was undetectable. E-cadherin positive
epithelial cells (green) at the edge of the crypt were simultaneously
visualized using a rabbit polyclonal antibody (Santa Cruz, Santa Cruz, CA),
followed by a goat anti-rabbit IgG secondary antibody labelled with alexa
(Molecular Probes, Eugene, OR).  Sections were imaged at 60X
magnification using confocal microscopy. (Fig. 2.B) To isolate pure
populations from collagenase dispersed tissues, the epithelial and
hematopoietic cell fractions were sequentially removed by negative selection
with magnetic beads. The remaining cells were stained with P1H12 and ECs
were isolated by positive selection with magnetic beads. (Fig. 2.C) RT-PCR
analysis used to assess the purity of the EC preparations. Semiquantitative
PCR analysis was performed on cDNA generated either directly from
colorectal cancer tissue (unfractionated tumor) or from purified ECs isolated
from normal colonic mucosa (normal EC fraction) or colorectal cancer
(tumor EC fraction). PCR amplification of the epithelial specific marker
cytokeratin 20 (CK20), demonstrated its expression was limited to the
unfractionated tumor. Two endothelial specific markers, vVWF and VE-
cadherin (VE-Cad) showed robust amplification only in the endothelial
fractions, validating the purity and enrichment protocol shown in (Fig. 2.B).
The ubiquitous housekeeping enzyme GAPDH was observed in all samples.
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No signal was deteéted in the no-template (NT) control. c¢DNA templates
were diluted 1:10, 1:100, 1:1000, 1:4000, and 1:40,000 as indicated by the
declining wedge. (Fig. 2.D) The relative expression level of select genes
was determined by measuring the tag abundance from several SAGE libraries
combined into four groups. The first was composed of ~193,000 tags from
the two in vivo-derived EC preparations (Endothelial Cell Fraction) while the
second contained a single library of ~57,000 tags containing macrophages
and other leukocytes derived from the negative selection (Hematopoietic
Fraction). The fourth library contained ~401,000 tags from cultured HUVEC
and HMVEC (Endothelial Cells in Culture), and the fourth consisted of
~748,000 tags from 6 colon cancer cell lines in culture (Epithelial Cells).
After normalization, the library with the highest tag number for each marker
was given a value of 100%, and the corresponding relative expression levels
of the remaining 3 libraries was plotted on the ordinate. Note the high level
of CD31 present on hematopoietic cells, the likely cause of the impurity of

the initial endothelial selection, compared with the selectivity of P1H12.

Fig. 3A- 3E). Expression of Pan-Endothelial Markers (PEMs) is limited to
ECs. The endothelial origin of PEMs identified by SAGE was confirmed
using a highly sensitive in situ hybridization assay. Localization of novel
PEMs to the ECs was demonstrated by examining two represeﬁtative PEMs,
PEM3 (Fig. 3A) and PEM6 (Fig. 3B) in lung cancer and colon cancer,
respectively. Hevin expression was readily(detected in the ECs of a colon
tumor (Fig. 3C) despite its low level of expression in cultured ECs.
Expression of VEGFR2 was readily detectable in the ECs of both normal
(Fig. 3D) and malignant colon tissue (Fig. 3E).

Fig. 4A-4]. Expression of Tumor Endothelial Markers (TEMs). (Fig. 4A)
RT-PCR analysis confirmed the tumor specific expression of selected novel
TEMs. Semiquantitative PCR analysis was performed on cDNA generated
either from purified epithelial cells as a negative control (Control) or from

purified ECs isolated from normal colonic mucosa (Normal ECs) or
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colorectal cancer (Tumor ECs) from two different patients. Two endothelial
specific markers, vVWF and PEM6 showed robust amplification only in the
endothelial fractions whereas the ubiquitous housekeeping enzyme GAPDH
was observed in all samples. TEM1 (BSC-TEM1), TEM 17 (BSC-TEM7)
and TEM22 (BSC-TEMDY) were specifically expressed in tumor compared to
normal ECs. The cDNA template was diluted 1:10, 1:100, 1:1000, and
1:10,000 as indicated by the declining wedge. (Fig. 4 B-4J) The endothelial
origin of TEMs identified by SAGE was confirmed using in situ
hybridization as in Fig 3. Expression of TEM 1 (BSC-TEM1) (Fig. 4 B) and
TEM17 (BSC-TEM7) (Fig. 4 C) was demonstrated to be highly specific to
the ECs in colorectal cancers; sections were imaged in the absence of a
counterstain to show the complete lack of detectable expression in the non-
endothelial cells of the tumor. Expression of TEM17 (BSC-TEM?7) in ECs
was demonstrated in a metastatic liver lesion from a primary colorectal
cancer (Fig. 4 D), a 1ﬁng (Fig. 4 E), breast (Fig. 4 F), pancreatic (Fig. 4 G)
and brain cancer (Fig. 4 H), as well as in a sarcoma (Fig. 4 I). TEM 17 (BSC-
TEM7) was also localized to vessels during normal physiological

angiogenesis of the corpus luteum (Fig. 4 J).

DETAILED DESCRIPTION OF THE INVENTION

511

We identified 46 human genes that were expressed at significantly
higher levels (> 10-fold) in tamor endotheliurh than in normal endothelium,
and 33 genes that were expressed at significantly lower levels in human
tumor versus normal endothelium. See Tables 2 and 4, respectively. Most of
these genes were either not expressed or expressed at relatively low levels in
Endothelial Cells (ECs) maintained in culture. Moreover, we identified 93
genes which are expressed in both normal and tumor human endothelium.
Interestingly, the tumor endothelium genes were expressed in all tumors
tested, regardless of its tissue or organ source. Most tumor endothelium

genes were also expressed in corpus luteum and wounds.
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As the work has progressed, we have refined and classified our
original 46 tumor endothelial markers. We have named these markers TEMs
and renumbered them consecutively by the prevalence of their tags in our
SAGE analysis. Originally we had not used a consecutive numbering
system. Our non-consecutive numbering system has been renamed as BSC-
TEMs. For most of the original 46 SAGE Tags, we now provide full-length
nucleic acid and protein sequence. In some cases, the sequences were
obtained through the public databases, in others the sequences were obtained
by cloning and through the use of gene prediction tools. In some cases, we
found SAGE Tags corresponding to genes having different splice varients or
with known polymorphisms. For example, in one case the SAGE Tag BSC-
TEM3 has been found to hybridize to an alternatively spliced form of the
transcript encoding BSC-TEM?7. The proteins encoded by the two
transcripts are the same; therefore they are cumulatively called TEM7. A
highly related sequence was found via homology searches, BSC-TEM7R.
This paralog sequence is now called TEM3. See Table 2, which follows,
showing tumor endothelial markers by order of prevalence (except for TEM
3). Column 1 indicates the prevalence number. Column 2 indicates the
original nomenclature. Column 3 indicates the short tags. Column 4
indicates the long tags. Column 5 indicates the accession number in
GenBank. Column 6 indicates the sequence identifiers for the short tag, the
long tag, the full nucleic acid, and the protein. Column 7 provides a

functional description, which is expanded below in the text.
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The studies described below provide the first definitive molecular characterization
of ECs in an unbiased and general manner. They lead to several important
conclusions that have direct bearing on long-standing hypotheses about
angiogenesis. First, it is clear that normal and tumor endothelium are highly
related, sharing many endothelial cell specific markers. Second, it is equally clear
that the endothelium derived from tumors is qualitatively different from that
derived from normal tissues of the same type and is also different from primary
endothelial cultures. Third, these genes are characteristically expressed in
tumors derived from several different tissue types, documenting that tumor
endothelium, in general, is different from normal endothelium. Fourth, the genes
expressed differentially in tunior,endothelium are also expressed during other
angiogenic processes such as corpus luteum formation and wound healing. It is
therefore more appropriate to regard the formation of new vessels in tumors as
“neoangiogenesis” rather than “tumor angiogenesis” per se. This distinction is
important from a variety of perspectives, and is consistent with the idea that
tumors recruit vasculature using much of, or basically the same signals elaborated
during other physiologic or pathological processes. That tumors represent

“unhealed wounds” is one of the oldest ideas in cancer biology.

The nature and precise biological function of many of the Tumor Endothelial
Markers (TEMs) identified here are unknown. Of the previously characterized
genes shown in Table 2, it is intriguing that several encode proteins involved in
extracellular matrix formation or remodelling (TEM 6, TEM 6, TEM 10, TEM 7,
TEM 11, TEM 12, TEM 14, TEM 20, TEM 24, TEM 25, TEM 27, TEM 37, TEM
38, and TEM 40,) Deposition of extracellular matrix is likely critical to the
growth of new vessels. Finally, it is perhaps not surprising that so many of the
endothelial-specific transcripts identified here, whether expressed only in
neovasculature or in endothelium in general, have not been previously
characterized, and some are not even represented in EST databases. In part, this

may be due to the fact that the EST databases are heavily biased toward certain
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tissues, but moreover, may be due to the fact that even in highly vascularized
tissues endothelial cells are still a relatively small proportion of the population.

Thus, the sensitivity of the SAGE method is a particularly appropriate tool.

Sequence and literature study has permitted the following identifications to be
made among the family of TEM proteins. TEM proteins have been identified
which contain transmembrane regions. These include TEM 1, TEM 3, TEM 9,
TEM 13, TEM 17, TEM 19, TEM 22, TEM 30, and TEM 44. TEM proteins have
been identified which are secreted proteins, including TEM 4, TEM 6, TEM 7,
TEM 10, TEM 12, TEM 14, TEM 20, TEM 25, TEM 27, TEM 31, TEM 36, TEM
37, TEM 38, and TEM 39. HeyL (TEM 8) is a transcription factor which may be
involved in regulating TEMs as one or more groups. The protein corresponding
to the tag for TEM44 was found in the public databases, but no biological

function has yet been ascribed to it.

TEM 1 has been named endosialin in the literature. It has a signal sequence at
amino aéids 1-17 and a transmembrare domain at amino acids 686-708. Thus it is
a cell surface protein. Its extracellular domain is at resiudes 1-685. Endosialin
may be involved in endocytosis. The mouse ortholog is predicte d to have a signal

peptide at residues 1-21.

TEM 2 is a dexamethasone induced, ras related protein homolog of 266
amino acids. It has neither a signal sequence nor a transmembrane domain. Thus
it is neither a cell surface nor a secreted protein. TEM 2 plays a role in signal
transduction. It regulates alterations in cell morphology, proliferation, and cell-

extracellular matrix interactions.

TEM 3 (originally termed TEM 7R) has both a signal sequence (at
residues 1-24 or 1-30) and a transmembrane domain (at residues 456 — 477 ).
Thus it is a cell surface protein. The portion of the protein which is extracelular is

at amino acids 1- 455. TEM 3 has domains with homology to integrins, plexin,
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and adhesion molecules. TEM 3 may regulate GTPases that control signal
transduction pathways linking plasma membrane receptors to the actin
cytoskeleton. In the mouse ortholog, the signal peptide is predicted to be residues
1-30.

TEM 4 is also known as DKK —3. It has a signal sequence (residues1-16),
suggesting that is a secreted protein. TEM 4 regulates wnt signaling, and it may
be involved in vasculogenesis and wnz-dependent signaling for endothelial
growth. TEM 4 is an inhibitor of Wnt oncogene and such inhibition can be
determined by assay. Tsuji et al., Biochem.Biophys.Res.Comm. 268:20-4, 2000.

TEM 5 appears to be neither secreted nor a cell surface protein. TEM 5

appears to be a component of a G protein - GTPase signaling pathway.

TEM 6 is also known as stromelysin - 3 /Matrix metalloproteinase 11
(MMP -11). It has a signal sequence at residues 1-31, but no transmembrane
domain. It has an alternative signal peptide splice site at residues 108-109. Thus
it appears to be a secreted protein. TEM 6 belongs to the zinc metaloprotease
family, also known as the matrixin subfamily. TEM 6 is expressed in most
invasive carcinomas. Alpha 1 - protease inhibitor is a natural substrate of MMP
11. TEM 6 degrades extracelllular matrix proteins éuch as collagen and is
involved in extracellular matrix remodeling and cell migration. Stromelysin can
be assayed using a casein-resorufin substrate, for example. See Tortorella and
Arner, Inflammation Research 46 Supp. 2:S122-3, 1997.

TEM 7 is a protein of many names, also being known as matrix
metalloproeinase 2, gelatinase A, and 72KD type IV collagenase. TEM 7 has a
signal sequence at residues 1- 26 and is a secreted protein. Like TEM 6, TEM 7
belongs to the matrixin subfamily (zinc metalloproteinasesj. TEM 7 cleaves
gelatin type I, collagen type I, IV, V VII and X.. TEM 7 associates with integrin

on the surface of endothelial cells and promotes vascular invasion. TEM 7 is
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involved in tissue remodeling. TEM 7 can be assayed using zymography or
quenched fluorescent substrate hydrolysis, for example. Garbett, et al., Molecular
Pathology 53:99-106, 2000. A fluorogenic matrix metalloproteinase substrae
assay can also be used which employs methoxycoumarin continaing septapeptide
analog of the alpha2(T) collagen cleavage site. See Bhide ot al., J. Periodontology
71:690-700, 2000.

TEM 8 is HEYL protein . It has neither a signal sequence nor a
transmembrane domain. It is related to the hairy/Enhancer of split genes. TEM 8
is likely a nuclear protein, having a role as a transcription factor. TEM 8 belongs
to a new class of Notch signal tranducers and plays a key role in various
developmental processes, such as vascular development, somatogenesis and
neurogenesis. SNP’s at residues 615 and 2201 have Cytosine bases.  Noich 3
mutations underlie the CADASIL vascular disorder. See Mech Dev 2000 Nov; 98
(1-2):175

TEM 9 is a G- protein coupled receptor homolog, having both a signal
sequence at residues 1-26 and 7 transmembrane domains. Thus it is a cell surface
protein. Its extracellular region resides in amino acids 1-769. Its transmembrane
domains are at residues 817-829 (TM2 and TM3), residues 899-929 (TM4 and
TMS5), and residues 1034-1040 (TM6 and TM7). TEM 9 acts as a G-protein
coupled receptor with extracellular domains characteristic of cell adhesion
proteins. One of its splice variants may function as a soluble receptor. TEM 9
may regulate cell polarity and cell migration. It may be involved in exocytosis
based on latrophilin function. The mouse ortholog has a predicted signal peptide

at residues 1-29.

TEM 10 is collagen type I, alpha2 (COL1A2), which has a signal sequence
at residues 1-22. It is an extracellular matrix (ECM) protein which is secreted
subsequent to synthesis. TEM 10 interacts with a number of proteins including

other ECM proteins, certain growth factors, and matrix metalloproteases. TEM
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10 is required for the induction of endothelial tube formation and is involved in
tissue remodeling. A variant at nucleotide 3233 which substitutes an A, is
associated with osteogenesis imperfecta type IV. A variant at nucleotide 4321
substituting an A retains a wild type phenotype. Nucleotide 715 is a site of a
polymorphism. Nucleotides 695-748 are deleted in Ehlers-Danos syndrome.
Other mutations are associated with idiopathic osteoporosis, and atypical Marfan
syndrome. Variants are known at nucleotides 226(T,C), 314(A,C), 385(T,C), 868
(G,A), 907(C,T), 965(A,G), 970(T,A), 1784 (G,C), 2017(T,G), 2172(C,A),
2284(T,C), 2308(T,C), 2323(T,G), 2344(T,G), 2604(G,A), 2974(A,T),
2903(A,G), 2995(C,T), 3274(C,T), 3581(A,C), 3991(A,C), 4201(G,T),
4434(C,T), 4551(A,C), 4606(C,A), 4947(T,C), 4978(C,T), 4982(G,T), 5051(G,T).
PolyA sites are located at nucleotides 4450, 4550, 4885, and 5082. PolyA signals
are located at 4420-4424, 4515-4520, 4529-4534, 4866-4871, 5032-5037, 5053-
5058. TEM 10, 20, and 40 derive from the same gene but are different isoforms
having different lengths.

TEM 11 is Nidogen /Entactin. It is a secreted protein which has a signal
sequence at residues 1-28. TEM 11 is an extracellular matrix protein which is a
component of a basement membrane. TEM 11 binds to laminin and collagen IV
and other extracellular matrix proteins. TEM 11 regulates capillary formation and
is involved in tissue remodelling. Variations have been observed at nucleotides
4265(T,C), 4267(G,C,T), and 4738(T,G). Nidogen can be assayed by its effect on
the morphology of astrocytes. See Grimpe et al., GLIA 28:138-49, 1999.

TEM 12 is the alpha 3 chain of collagen type VI. It has a signal sequence
at residues 1-25. A secreted protein, TEM 12 is an extrallcellular matrix protein.
TEM 12 has a splice variant. TEM 12 is a major constituent of vascular
subendothelium and is involved in tissue remodeling. It regulates platelet
activation and aggregation.  Alternatively spliced domains are located at

nucleotides 347-964, 965-1567, 2153-3752, and 4541-5041.
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TEM 13 is also known as Thy -1 glycoprotein. It has both a signal
sequence (at residues 1-19) and a transmembrane domain (at residues 143-159).
Residues 131-161 are removed in a matured form of the protein. The extracellular
region of the protein is resudes 1- 142 or residues 1-130. TEM 13 has a glycosyl
phosphatidylinositol (GPI) anchor at residue 130 anchoring it to the membrane.
TEM 13 is detectale in its soluble form in human serum. TEM 13 is reported to
be a marker for activated endothelial cells (a marker of adult but not embryonic
angiogenesis). TEM 13 on vascular endothelial cells may function as a possible
vascular permeability modulator. Antibody to Thy-1 is a mitogenic signal for the
CD4+CD45+ and CD8+CD45+ cells, but fails to induce proliferation in the
CD45- T cells. Pingel et al., International Immunology 6:169-78, 1994, Thy-1

can be assayed as an inhibitor of such signal.

TEM 14 is also known as cystatin S. It is a secreted protein with a signal
sequence at residues 1-20 and an extracelllular region at residues 1-141. It is a
cysteine protease inhibitor. TEM 14 may regulate cysteine protease function
involved in angiogenesis and tissue remodeling. TEM14 is an inhibitor of the
activity of papain and such inhibition can be assayed. Hiltke et al., J. Dental
Research 78:1401-9, 1999,

TEM 15 is collagen type III, alpha 1 (COL3A1). It has a signal sequence
(residues 1-23) and is secreted. Type III collagen binds to von Willebrand factor.
It is involved in cell-cell adhesion, proliferation, and migration activities.
Variants at nucloetides 2104(C,A), 2194(G,A), 2346(C,T), 2740(C,T), 3157(T),
3468(G), 3652(T), 3666(C), 3693(C), 3755(G), 3756(T), 3824(C), 4546(A, G),

- 4661(G), 4591(C.T), 4665(C), 5292(C), 5293(C), and 5451 (A) have been

observed.

TEM 16 is a tensin homolog which is apparently an intracellular protein.
It may have splice variants or isoforms. One form with 1704 amino acids has a

region at the N-terminal domain which is similar to a tumor suppressor protein,
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phosphatase and tensin homolog (PTEN). Tensin is a focal adhesion molecule
that binds to actins and phosphorylated proteins. It is involved in cell migration
linking signal tranduction pathways to the cytoskeleton. PTEN regulates tumor

induced angiogenesis.

TEM 17 (BSC-TEM 7) has a signal sequence which includes residues 1-
18 and a transmembrane domain at residues 427-445. It is a cell surface marker
with an extracellular region comprising residues 1-426. It has homologs in both
mouse and C. elegans. Residues 137-244 share weak homology with nidogen;
residues 280-344 share homology to PSI domains found in plexin, semaphorins
and integrin beta subunits. Variants have been observed at nucleotides
1893(A,G), 1950(C,G), 2042(A,G), and 2220(G,A). In mouse TEM 17 the

signal sequence includes residues 1-19.

TEM 19 was originally reported to be tumor endothelial marker 8, i.e.,
BSC-TEM 8. It has a signal sequence at residues 1-27 and a transmembrane
domain at residues 322-343. It is a cell surface protein having an extracellular
region at residues 1-321.TEM 19 has a von Willebrand Factor (vWF) A domain at
residues 44-216; a domain at residues 34-253 which is found in leukointegrin
alpha D chain; and a domain at residues 408-560 found in PRAM-1 or adaptor
molecule —1 of the vinculin family. TEM 19’s function is adhesion related.
vonWillibrand Factor domains are typically involved in a variety of functions
including vascular processes. TEM 19 may play a role in the migration of vascular
endothelial cells. The mouse ortholog has a predicted signal peptide at residues
1-27.

TEM 20 is collagen type I, alpha 2 (COL1A2). It has a signal sequence at
residues 1-22 and is a secreted extracellular matrix protein. TEM 20 induces
endothelial tube formation in vitro and is involved in ﬁésue remodeling. Variants
have been observed at nucleotides 226(T,C), 314(A,C), 385(T,C), 868 (G,A),
907(C,T), 965(A,G), 970(T,A), 1784(G,C), 2017(T,G), 2172(C,A), 2284(T,C),
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2308(T,C), 2323(T,G), 2344(T,G), 2604(GA), 2794AT), 2903(A,0),
2995(C,T), 3274(C,T), 3581(A,C), 3991(A,C), 4201(G,T), 4434(C,T), 4551(A,C),
4606(C,A), 4895-4901(~, GGACAAC), 4947(T,C), 4978(C,T), 4982(GT),
5051(G,T).

TEM 21 is a Formin — like protein homolog which is an intracellular
protein. Formin related proteins interact with Rho family small GTPases,
profilin, and other actin associated proteins. Formin-binding proteins bind to FH1
domains with their WW domains. TEM 21 has a proline rich FH1 domain at
residues 221-449. Formin related proteins play crucial roles in morphogenesis,
cell polarity , cytokinesis and reorganization of the actin cytoskeleton. They may

also regulate apoptosis, cell adhesion and migration.

TEM 22 is an endocytic receptor in the macrophage mannose receptor
family. It has both a signal sequence at residues 1-30 and a transmembrane
domain at residues 1415-1435, and resides on the cell surface. Its extracellular
domain is amino acids 1- 1414. TEM 22 may be present as a soluble (secreted)
form and act as an inhibitor. It may bind secreted phopholipase A2 (sPLA2) and
mediate biological responses elicited by sPLA2. TEM 22 may have endocytic
properties for SPLA2 and mediate endocytosis for endothelial related proteins. It
may promote cell adhesion and be involved in cell-cell communication.
Variations have been observed at nucleotide 5389 (A, G). TEM 22 mediates
uptake of micro-organisms and host-derived glycoproteins. Groger et al., J.
Immunology 165:5428-34, 2000.

TEM 24 is tensin, an intracellular protein. Itis a focal adhesion molecule
that binds to actin filaments and interacts with phosphotyrosine containing
proteins. It may mediate kinase signaling activities and regulate cellular
transformation. Variations have been observed at nucleotides 2502 (A, G),
2622(A, G), 6027(A, G). TEM24 binds to actin filaments and interacts with
phosphotyrosine-containing proteins. Chen et al., Biochem. J. 351 Pt2:403-11,
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2000. TEM24 also binds to phosphoinositide3-kinase. Auger et al,, J. Bio.
Chem. 271:23452-7, 1996 TEM 24 also binds to nuclear protein p130. Lo et al.,
Bioessays 16:817-23, 1994.

TEM 25 is Bone morphogenic protein 1 (BMP-1) which has a signal
sequence at residues 1-22. It is a secreted protein. There are at least 6 isoforms of
BMP-1 as well as splice variants which add carboxy terminal CUB domains and
an additional EGF domain. TEM 25 is a metalloprotease enzyme. It cleaves the
C-terminal propeptide of collagen type I, I and III and laminin 5 gamma 2 ,
proteins that are important for vascular processes. It is involved in cartilage
formation. Variations have been observed at nucleotides 3106(C,T), 3248(G,A),
3369(G,A). TEM 25 cleave probiglycan at a single site, removing the propeptide
and producing a biglycan molecule with an NH(2) terminus identical to that of the
mature form foupd in tissues. Sctt et al., J. Biol. Chem. 275:30504-11, 2000.
Laminin alpha 3 and gamma2 short chains are substraates of TEM 25. Amano et
al., J. Biol. Chem. 275:22728-35, 2000.

TEM 27 is known as Slit homolog 3, a secreted protein with a signal
sequence at residues 1-27. TEM 27 is a secreted guide protein involved in
migration, repulsion and patterning. It interacts with “round about” receptors
(Robo receptors). TEM 27 may interact with extracellular matrix (ECM) proteins
and is involved in cell adhesion. Variations have been observed at nucleotides

4772 (C,T)

TEM 28 is similar to mouse nadrin (neuron specific GTPase activiating
protein). TEM 28 is an intracellular protein with a RhoGAP domain. The
RhoGAP domain activates RhoA, Racl, and Cdc42 GTPases. Itis involved in the
reorganization of actin filaments and enhancing exocytosis. It may also be

involved in cell signalling. Variations have been observed at nucleotide 3969
(A,0),
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TEM 29 is protein tyrosine phosphatase type IVA, member 3, isoform 1,
an intracellular protein. It has alternate splice variants. TEM 29 belongs to a
small class of prenylated protein tyrosine phosphatases (PTPs). It may be
membrane associated by prenylation. PTPs are cell signaling molecules and play
regulatory roles in a variety of cellular processes and promote cell proliferation.

PTP PRL-3 regulates angiotensin —II induced signaling events.

TEM 30 is integrin alpha 1, a cell surface protein having both a signal
sequence (residues 1-28) and a transmembrane domain (residues 1142- 1164). Its
extracellular region includes amino acids 1-1141. TEM 30 is a receptor for
laminin and collagen. It mediates a variety of adhesive interactions. TEM 30 is
abundantly expressed on microvascular endothelial cells. It stimulates endothelial
cell proliferation and vascularization. TEM 30 may regulate angiostatin
production. Variations have been observed at nucleotide 418 (C,T). TEM 30
activates the Ras/Shc/mitogen-activated protein kinase pathway promoting
fibroblast cell proliferation. It also acts to inhibit collagen and metalloproteinase

synthesis. Pozzi et al., Proc. Nat. Acad. Sci. USA 97:2202-7, 2000,

TEM 31 is Collagen IV alpha 1 (COL4Al) a secreted protein with a at
residues 1-27. TEM 31 is a component of the basement membrane. It binds to
alpha3 beta lintegrin and promotes integrin mediated cell adhesion. Non-
collagenous domains of type IV subunits are involved in tumoral angiogenesis.

TEM 31 is involved in tissue remodeling. Variations have been observed at

nucleotide 4470 (C,T)

TEM 33 is methylmalonyl Co-A Mutase a protein which is localized in
the mitochondrial matrix. It degrades several amino acids, odd-numbered-acid
fatty acids, and cholesterol to the tricarboylic acid cycle. A defect in TEM 33
causes a fatal disorder in organic acid metabolism termed methylmalonic
acidurea. Variations have been observed at hucleotides 1531(G,A), 1671(G,A),
2028(T,C), 2087(G,A), 2359(A,G), 2437(C,A), 2643(G,C), 2702(G,C). TEM 33
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converts L-methylmalonyl CoA to succinyl CoA. This reaction can be assayed as

is known in the art. See, e.g., Clin. Chem. 41(8 Pt I):1164-70, 1995.

TEM 36 is collagen type XII, alphal (COL12A1), an exfracellular matrix protein
having a signal sequence at residues 1-23 or 24. TEM 36 has von Willebrand
Factor (VWF) type A domains, Fibronectin type Il domains, and thrombospondin
N-terminal like domain. TEM 36 is expressed in response to stress environment.
TEM 36 may organize extracellular matrix architecture and be involved in matrix
remodeling. There are two isoforms of the protein, a long form and a short form.
The short form is missing amino acids 25:1188, and therefore nucleotides 73 to

3564. Both forms share the signal sequence and are therefore both secreted.

TEM 37 is lumican, an extracellular matrix sulfated proteoglycan having a
signal sequence at residues 1-18. Lumican interacts with proteins that are
involved in matrix assembly such as collagen type I and type VI it is involved in
cell proliferation and tissue morphogenesis. Lumican plays an important role in
the regulation of collagen fiber assembly. Variations have been observed at
nucleotides 1021(G,T), 1035(A,G), 1209(A,G), 1259(A,C), 1418(C,A),
1519(T,A). TEM 37 is a binding partner of TGF-B. See FASEB J. 15:559-61,
2000. One assay that can be used to determine TEM 37 activity is a collagen
fibril formation/sedimentation assay. Svensson et al., FEBS Letters 470:178-82,
2000.

TEM 38 is collagen type I, alpha 1 (COL1A1l), an extracellular matrix protein
having a signal sequence at residues 1-22. Type I collagen promotes endothelial
cell migration and vascularization and induces tube formation and is involved in
tissue remodelling. Telopeptide derivative is used as a marker for malignancy and
invasion for certain cancer types. Variations have been observed at nucleotides
296(T,G), 1810(G,A), 1890(G,A), 2204(T,A), 3175(G,C), 3578(C,T), 4298(C,T),
4394(A,T), 4410(A,C), 4415(C.A), 4419 (AT), 4528(C,A), 4572(G,T),
4602(T,C), 5529(T,C), 5670(C,T), 5985(C,T), 6012(C,T).
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TEM 39 is transforming growth factor § —3 (TGF-beta3). It has a signal sequence
at residues 1-23. It is a secreted protein. TEM 39 regulates cell growth and
differentiation. TGF-beta isoforms play a major role in vascular repair processes

and remodeling. Variations have been observed at nucleotide 2020(G,T).

TEM 41 is similar to Olfactomedin like protein. It appears to be an
intracellular protein, having no obvious predicted signal sequence. Olfactomedin
is the major glycoprotein of the extracellular mucous matrix of olfactory
neuroepithelium, TEM 41 shares homology with latrophilin (extracellular
regions) which has cell-adhesive type domains. TEM 41 may be involved in

adhesive function.

TEM 42 is MSTP032 protein, a cell surface protein having a
trasmembrane domain at residues 42-61. Its function is unknown and it

shares little homology with other proteins. Variations have been observed at

nucleotides 418(A,T), 724(C,A).

TEM 44 is a hypothetical protein FLJ11190 (NM_018354) which has two
predicted transmembrane domains at residues 121-143 and 176 -1 97. Residues
144-175 may form an extracellular region. TEM 44’s function is not known and

shares no homology to other known proteins.

TEM 45 is tropomyosin 1 (alpha), a protein which is intracellular. It forms
dimers with a beta subunit. It influences actin function. TEM 45 may be involved
in endothelial cell cytoskeletal rearrangement. Variations have been observed at
nucleotides 509(A,C), 621(A,C), 635(T,G), 642(C,G), 1059(G,T).

TEM 46 is peanut-like 1 protein/septin 5, which belongs to the septin
family. Proteins in the septin family bind to GTP and phosphatidylinositol 4,5-
bisphosphate. They are involved in the signal tranduction cascades controlling

cytokinesis and cell division.
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[94] NEM 4 is a member of the small inducible cytokine subfamily A (cys-cys),
member 14 (SCYA14). NEM4 is a secreted protein characterized by two adjacent
cysteine residues. One isoform lacks internal 16 amino acids compared to isoform

2.

[95] NEM 22 shares homology with guanylate kinase-interacting protein

1Maguin-1. It is a membrane associated protein.

[96] NEM 23 is human signaling lymphocytic acitavation molecule (SLAM). It
has a signal sequence at residues 1-20. The extracellular domain may reside at

residues 21-237. There is a secreted isoform of the protein.

[97] NEM33 is netrin 4. Tt induces neurite outgrowth and promotes vascular
development. At higher concentration, neurite outgrowth is inhibited.

[98] ECs represent only a minor fraction of the total cells within normal or tumor
tissues, and only those EC transcripts expressed at the highest levels would be
expected to be represented in libraries constructed from unfractionated tissues.
The genes described in the current study should therefore provide a valuable
resource for basic and clinical studies of human angiogenesis in the future. Genes
which have been identified as tumor endothelial markers (TEMs) correspond to
tags shown in SEQ ID NOS: 94-139, 173-176, 180-186. Genes which have been
identified as normal endothelial markers (NEMs) correspond to tags shown in
SEQ ID NOS: 140-172. Genes which have been identified as pan-endothelial
markers (PEMs) i.e, expressed in both tumor and normal endothelial cells
correspond to tags shown in SEQ ID NOS: 1-93. Genes which have been
previously identified as being expressed predominantly in the endothelium
correspond to PEM tags shown in SEQ ID NOS: 1-6, 8, 10-15. Markers in each

class can be used interchangeably for some purposes.
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Isolated and purified nucleic acids, according to the present invention are
those which are not linked to those genes to which they are linked in the human
genome. Moreover, they are not present in a mixture such as a library containing
a multitude of distinct sequences from distinct genes. They may be, however,
linked to other genes such as vector sequences or sequences of other genes to
which they are not naturally adjacent. Tags disclosed herein, because of the way
that they were made, represent sequences which are 3’ of the 3’ most restriction
enzyme recognition site for the tagging enzyme used to generate the SAGE tags.
In this case, the tags are 3’ of the most 3> most Nlalll site in the cDNA molecules
corresponding to mRNA. Nucleic acids corresponding to tags may be RNA,
cDNA, or genomic DNA, for example. Such corresponding nucleic acids can be
determined by comparison to sequence databases to determine sequence identities.
Sequence comparisons can be done using any available technique, such as
BLAST, available from the National Library of Medicine, National Center for
Biotechnology Information. Tags can also be used as hybridization probes to
libraries of genomic or cDNA to identify the genes from which they derive. Thus,
using sequence comparisons or cloning, or combinations of these methods, one
skilled in the art can obtain full-length nucleic acid sequences. Genes
corresponding to tags will contain the sequence of the tag at the 3’ end of the
coding sequence or of the 3’ untranslated region (UTR), 3’ of the 3° most
recognition site in the cDNA for the restriction endonuclease which was used to
make the tags. The nucleic acids may represent either the sense or the anti-sense
strand. Nucleic acids and proteins althought disclosed herein with sequence
particularity, may be derived from a single individual. Allelic variants which
occur in the population of humans are including within the scope of such nucleic
acids and proteins. Those of skill in the art are well able to identify allelic
variants as being the same gene or protein ~ Given a nucleic acid, one of ordinary
skill in the art can readily determine an open reading frame present, and
consequently the sequence of a polypeptide encoded by the open reading frame

and, using techniques well known in the art, express such protein in a suitable
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host. Proteins comprising such polypeptides can be the naturally occurring
proteins, fusion proteins comprising exogenous sequences from other genes from
humans or other species, epitope tagged polypeptides, etc. Isolated and purified
proteins are not in a cell, and are separated from the normal cellular constituents,
such as nucleic acids, lipids, etc. Typically the protein is purified to such an
extent that it comprises the predominant species of protein in the composition,

such as greater than 50, 60 70, 80, 90, or even 95% of the proteins present.

Using the proteins according to the invention, one of ordinary skill in the
art can readily generate antibodies which specifically bind to the proteins. Such
antibodies can be monoclonal or polyclonal. They can be chimeric, humanized, or
totally human, Any functional fragment or derivative of an antibody can be used
including Fab, Fab’, Fab2, Fab’2, and single chain variable regions. So long as
the fragment or derivative retains specificity of binding for the endothelial marker
protein it can be used. Antibodies can be tested for specificity of binding by
comparing binding to appropriate antigen to binding to irrelevant antigen or
antigen mixture under a given set of conditions. If the antibody binds to the
appropriate antigen at least 2, 5, 7, and preferably 10 times more than to irrelevant

antigen or antigen mixture then it is considered to be specific.

Techniques for making such partially to fully human antibodies are known in the
art and any such techniques can be used. According to one particularly preferred
embodiment, fully human antibody sequences are made in a transgenic mouse
which has been engineered to express human heavy and light chain antibody
genes. Multiple strains of such transgenic mice have been made which can
produce different classes of antibodies. B cells from transgenic mice which are
producing a desirable antibody can be fused to make hybridoma cell lines for
continuous production of the desired antibody. See for example, Nina D. Russel,
Jose R. F. Corvalan, Michael L. Gallo, C. Geoffrey Davis, Liise-Anne Pirofski.
Production of Protective Human Antipneumococcal Antibodies by Transgenic

Mice with Human Immunoglobulin Loci Infection and Immunity April 2000, p.
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1820-1826; Michael L. Gallo, Viadimir E. Ivanov, Aya Jakobovits, and C.
Geoffrey Davis. The human immunoglobulin loci introduced into mice: V (D) and
] gene segment usage similar to that of adult humans European Journal of
Immunology 30: 534-540, 2000; Larry L. Green. Antibody engineering via genetic
engineering of the mouse: XenoMouse strains are a vehicle for the facile
generation of therapeutic human monoclonal antibodies Journal of Immunological
Methods 231 11-23, 1999; Yang X-D, Corvalan JRF, Wang P, Roy CM-N and
Davis CG. Fully Human Anti-interleukin-8 Monoclonal Antibodies: Potential
Therapeutics for the Treatment of Inflammatory Disease States. Journal of
Leukocyte Biology Vol. 66, pp401-410 (1999); Yang X-D, Jia X-C, Corvalan JRF,
Wang P, CG Davis and Jakobovits A. Eradication of Established Tumors by a
Fully Human Monoclonal Antibody to the Epidermal Growth Factor Receptor
without Concomitant Chemotherapy. Cancer Research Vol. 59, Number 6,
pp1236-1243 (1999) ; Jakobovits A. Production and selection of antigen-specific
fully human monoclonal antibodies from mice engineered with human Ig loci.
Advanced Drug Delivery Reviews Vol. 31, pp: 33-42 (1998); Green L and
Jakobovits A. Regulation of B cell development by variable gene complexity in
mice reconstituted with human immunoglobulin yeast artificial chromosomes. J.
Exp. Med. Vol. 188, Number 3, pp: 483-495 (1998); Jakobovits A. The long-
awaited magic bullets: therapeutic human monoclonal antibodies from transgenic
mice. Exp. Opin. Invest. Drugs Vol. 7(4), pp : 607-614 (1998) ; Tsuda H,
Maynard-Currie X, Reid L, Yoshida T, Edamura K, Maeda N, Smithies O,
Jakobovits A. Inactivation of Mouse HPRT locus by a 203-bp retrotransposon
insertion and a 55-kb gene-targeted deletion: establishment of new HPRT-
Deficient mouse embryonic stem cell lines. Genomics Vol. 42, pp: 413-421
(1997) ; Sherman-Gold, R. Monoclonal Antibodies: The Evolution from ‘80s
Magic Bullets To Mature, Mainstream Applications as Clinical Therapeutics.
Genetic Engineering News Vol. 17, Number 14 (August 1997); .Mendez M,
Green L, Corvalan J, Jia X-C, Maynard-Currie C, Yang X-d, Gallo M, Louie D,
Lee D, Erickson X, Luna J, Roy C, Abderrahim H, Kirschenbaum F, Noguchi M,
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Smith D, Fukushima A, Hales J, Finer M, Davis C, Zsebo K, Jakobovits A.
Functional transplant of megabase human immunoglobulin loci recapitulates
human antibody response in mice. Nature Genetics Vol. 15, pp: 146-156 (1997);
Jakobovits A. Mice engineered with human immunoglobulin YACs: A new
technology for production of fully human antibodies for autoimmunity therapy.
Weir's Handbook of Experimental Immunology, The Integrated Immune System
Vol. IV, pp: 194.1-194.7 (1996) ; Jakobovits A. Production of fully human
antibodies by transgenic mice. Current Opinion in Biotechnology Vol. 6, No. 5,
pp: 561-566 (1995) ; Mendez M, Abderrahim H, Noguchi M, David N, Hardy M,
Green L, Tsuda H, Yoast S, Maynard-Currie C, Garza D, Gemmill R, Jakobovits
A, Klapholz S. Analysis of the structural integrity of YACs comprising human
immunoglobulin genes in yeast and in embryonic stem cells. Genomics Vol. 26,
pp: 294-307 (1995); Jakobovits A. YAC Vectors: Humanizing the mouse genome.
Current Biology Vol. 4, No. 8, pp: 761-763 (1994); Arbones M, Ord D, Ley K,
Ratech H, Maynard-Curry K, Otten G, Capon D, Tedder T. Lymphocyte homing
and leukocyte rolling and migration are impaired in L-selectin-deficient mice.
Immunity Vol. 1, No. 4, pp: 247-260 (1994); Green L, Hardy M, Maynard-Curry
K, Tsuda H, Louie D, Mendez M, Abderrahim H, Noguchi M, Smith D, Zeng Y,
et. al. Antigen-specific human monoclonal antibodies from mice engineered with
human Ig heavy and light chain YACs. Nature Genetics Vol. 7, No. 1, pp: 13-21
(1994); Jakobovits A, Moore A, Green L, Vergara G, Maynard-Curry K, Austin
H, Klapholz S. Germ-line transmission and expression of a human-derived yeast
artificial chromosome. Nature Vol. 362, No. 6417, pp: 255-258 (1993) ;
Jakobovits A, Vergara G, Kennedy J, Hales J, McGuinness R, Casentini-Borocz
D, Brenner D, Otten G. Analysis of homozygous mutant chimeric mice: deletion
of the immunoglobulin heavy-chain joining region blocks B-cell development and
antibody production. Proceedings of the National Academy of Sciences US4 Vol.
90, No. 6, pp: 2551-2555 (1993); Kucherlapati et al., U.S. 6,1075,181.
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Antibodies can also be made using phage display techniques. Such
techniques can be used to isolate an initial antibody or to generate variants with
altered specificity or avidity characteristics. Single chain Fv can also be used as is
convenient. They can be made from vaccinated transgenic mice, if desired.
Antibodies can be produced in cell culture, in phage, or in various animals,
including but not limited to cows, rabbits, goats, mice, rats, hamsters, guinea pigs,

sheep, dogs, cats, monkeys, chimpanzees, apes.

Antibodies can be labeled with a detectable moiety such as a radioactive
atom, a chromophore, a fluorophore, or the like. Such labeled antibodies can be
used for diagnostic techniques, either in vivo, or in an isolated test sample.
Aatibodies can also be conjugated, for example, to a pharmaceutical agent, such
as chemotherapeutic drug or a toxin. They can be linked to a cytokine, to a
ligand, to another antibody. Suitable agents for coupling to antibodies to achieve
an anti-tumor effect include cytokines, such as interleukin 2 (JL-2) and Tumor
Necrosis Factor (TNF); photosensitizers, for use in photodynamic therapy,
including aluminum (1) phthalocyanine tetrasulfonate, hematoporphyrin, and
phthalocyanine; radionuclides, such as iodine-131 (mI), yttrium-90 (QOY),
bismuth-212 (*?Bi), bismuth-213 (***Bi), technetium-99m (*"Tc), rhenium-186
(186Re), and rhenium-188 (lggRe); antibiotics, such as doxorubicin, adriamycin,
daunorubicin, methotrexate, daunomycin, neocarzinostatin, and carboplatin;
bacterial, plant, and other toxins, such as diphtheria toxin, pseudomonas exotoxin
A, staphylococcal enterotoxin A, abrin-A toxin, ricin A (deglycosylated ricin A
and native ricin A), TGF-alpha toxin, cytotoxin from chinese cobra (naja naja
atra), and gelonin (a plant toxin); ribosome inactivating proteins from plants,
bacteria and fungi, such as restrictocin (a ribosome inactivating protein produced
by dspergillus restrictus), saporin (a ribosome inactivating protein from
Saponaria officinalis), and RNase; tyrosine kinase inhibitors; 1y207702 (a

difluorinated purine nucleoside); liposomes containing antitumor agents (e.g.,
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antisense oligonucleotides, plasmids which encode for toxins, methotrexate, ete.);

and other antibodies or antibody fragments, such as F(ab).

Those of skill in the art will readily understand and be able to make such antibody
derivatives, as they are well known in the art. The antibodies may be cytotoxic on
their own, or they may be used to deliver cytotoxic agents to particular locations
in the body. The antibodies can be administered to individuals in need thereof as

a form of passive immunization.

Characterization of extracellular regions for the cell surface and secreted proteins
from the protein sequence is based on the prediction of signal sequence,
transmembrane domains and functional domains. Antibodies are preferably
specifically immunoreactive with membrane associated proteins, particularly to
extracellular domains of such proteins or to secreted proteins. Such targets are
readily accessible to antibodies, which typically do not have access to the interior
of cells or nuclei. However, in some applications, antibodies directed to
intracellular proteins may be useful as well. Moreover, for diagnostic purposes,
an intracellular protein may be an equally good target since cell lysates may be

used rather than a whole cell assay.

Computer programs can be used to identify extracellular domains of proteins
whose sequences are known. Such programs include SMART software (Schultz
et al.,, Proc. Natl. Acad. Sci. USA 95: 5857-5864, 1998) and Pfam software
(Bateman et al., Nucleic acids Res. 28: 263-266, 2000) as well as PSORTIL
Typically such programs identify transmembrane domains; the extracellular
domains are identified as immediately adjacent to the transmembrane domains.
Prediction of extracellular regions and the signal cleavage sites are only
approximate. It may have a margin of error + or — 5 residues. Signal sequence
can be predicted using three different methods (Nielsen et al, Protein Engineering
10: 1-6 ,1997, Jagla et. al, Bioinformatics 16: 245-250 , 2000, Nakai, K and
Horton, P Trends in Biochem. Sci. 24:34-35, 1999) for greater accuracy.

44



WO 02/10217 PCT/US01/24031

[107]

[108]

Similarly transmembrane (TM) domains can be identified by multiple prediction
methods. (Pasquier, et. al, Protein Eng. 12:381-385, 1999, Sonnhammer et al., In
Proc. of Sixth Int. Conf. on Intelligent Systems for Molecular Biology, p. 175-182
, BEd J. Glasgow, T. Littlejohn, F. Major, R. Lathrop, D. Sankoff, and C. Sensen
Menlo Park, CA: AAAI Press, 1998 , Klein, et.al, Biochim. Biophys. Acta,
815:468, 1985, Nakai and Kanehisa Genomics, 14: 897-911 , 1992). In ambiguous

cases, locations of functional domains in well characterized proteins are used as a

~ guide to assign a cellular localization.

Putative functions or functional domains of novel proteins can be inferred from
homologous regions in the database identified by BLAST searches (Altschul et.
al. Nucleic Acid Res. 25: 3389-3402, 1997) and/or from a conserved domain
database such as Pfam (Bateman et.al, Nucleic Acids Res. 27:260-262 1999)
BLOCKS (Henikoff, et. al, Nucl. Acids Res. 28:228-230, 2000) and SMART
(Ponting, et. al, Nucleic Acid Res. 27,229-232, 1999). Extracellular domains
include regions adjacent to a transmembrane domain in a single transmembrane
domain protein (out—in or type I class). For multiple transmembrane domains
proteins, the extracellular domain also includes those regions between two
adjacent transmembrane domains (in-out and out-in). For type Il transmembrane
domain proteins, for which the N-terminal region is cytoplasmic, regions
following the transmembrane domain is generally extracellular. Secreted proteins
on the other hand do not have a transmembrane domain and hence the whole

protein is considered as extracellular.

Membrane associated proteins can be engineered to delete the transmembrane
domains, thus leaving the extracellular portions which can bind to ligands. Such
soluble forms of transmembrane receptor proteins can be used to compete with
nat1-1ral forms for binding to ligand. Thus such soluble forms act as inhibitors. and
can be used therapeutically as anti-angiogenic agents, as diagnostic tools for the
quantification of natural ligands, and in assays for the identification of small

molecules which modulate or mimic the activity of a TEM:ligand complex.
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Alternatively, the endothelial markers themselves can be used as vaccines to raise
an immune response in the vaccinated animal or human. For such uses, a protein,
or immunogenic fragment of such protein, corresponding to the intracellular,
extracellular or secreted TEM of interest is administered to a subject. The
immogenic agent may be provided as a purified preparation or in an appropriately
expressing cell. The administration may be direct, by the delivery of the
immunogenic agent to the subject, or indirect, through the delivery of a nucleic
acid encoding the immunogenic agent under conditions resulting in the expression
of the immunogenic agent of interest in the subject. The TEM of interest may be
delivered in an expressing cell, such as a purified population of tumor endothelial
cells or a populations of fused tumor endothelial and dendritic cells. Nucleic
acids encoding the TEM of interest may be delivered iﬁ a viral or non-viral
delivery vector or vehicle. Non-human sequences encoding the human TEM of
interest or other mammalian homolog can be used to induce the desired
immunologic response in a human subject. For several of the TEMs of the
present invention, mouse, rat or other ortholog sequences are described herein or
can be obtained from the literature or using techniques well within the skill of the
art.

Endothelial cells can be identified using the markers which are disclosed herein as
being endothelial cell specific. These include the human markers identified by
SEQ ID NOS: 1-172, i.e., the normal, pan-endothelial, and the tumor endothelial
markers.  Homologous mouse markers include tumor endothelial markers of
SEQ ID NO: 182-186 and 190-194. Antibodies specific for such markers can be '
used to identify such cells, by contacting the antibodies with a population of cells
containing some endothelial cells. The presence of cross-reactive ﬁlateﬁal with
the antibodies identifies particular cells as endothelial. Similarly, lysates of cells
can be tested for the presence of cross-reactive material. Any known format or
technique for detecting cross-reactive material can be used including,

immunoblots, radioimmunoassay, ELISA, immunoprecipitation, and
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immunohistochemistry. In addition, nucleic acid probes for these markers can
also be used to identify endothelial cells. Any hybridization technique known in
the art including Northern blotting, RT-PCR, microarray hybridization, and in situ

hybridization can be used.

One can identify tumor endothelial cells for diagnostic purposes, testing cells
suspected of containing one or more TEMs. One can test both tissues and bodily
fluids of a subject. For example, one can test a patient’s blood for evidence of
intracellular and membrane associated TEMs, as well as for secreted TEMs.
Intracellular and/or membrane associated TEMs may be present in bodily fluids as
the result of high levels of expression of these factors and/or through lysis of cells

expressing the TEMs.

Populations of various types of endothelial cells can also be made using the
antibodies to endothelial markers of the invention. The antibodies can be used to
purify cell populations according to any technique known in the art, including but
not limited to fluorescence activated cell sorting. Such techniques permit the
isolation of populations which are at least 50, 60, 70, 80, 90, 92, 94, 95, 96, 97,
98, and even 99 % the type of endothelial cell desired, whether normal, tumor, or
pan-endothelial. Antibodies can be used to both positively select and negatively
select such populations.  Preferably at least 1, 5, 10, 15, 20, or 25 of the

appropriate markers are expressed by the endothelial cell population.

Populations of endothelial cells made as described herein, can be used for
screening drugs to identify those suitable for inhibiting the growth of tumors by
virtue of inhibiting the growth of the tumor vasculature.

Populations of endothelial cells made as described herein, can be used for
screening candidate drugs to identify those éuitable for modulating angiogenesis,
such as for inhibiting the growth of tumors by virtue of inhibiting the growth of
endothelial cells, such as inhibiting the growth of the tumor or other undesired
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vasculature, or alternatively, to promote the growth of endothelial cells and thus

stimulate the growth of new or additional large vessel or microvasculature.

Inhibiting the growth of endothelial cells means either regression of vasculature
which is already present, or the slowing or the absence of the development of new
vascularization in a treated system as compared with a control system. By
stimulating the growth of endothelial cells, one can influence development of new
(neovascularization) or additional vasculature development (revascularization). A
variety of model screen systems are available in which to test the angiogenic
and/or anti-angiogenic properties of a given candidate drug. Typical tests involve
assays measuring the endothelial cell response, such as proliferation, migration,
differentiation and/or intracellular interaction of a given candidate drug. By such
tests, one can study the signals and effects of the test stimuli. Some common
screens involve measurement of the inhibition of heparanase, endothelial tube
formation on Matrigel, scratch induced motility of endothelial cells, platelet-
derived growth factor driven proliferation of vascular smooth muscle cells, and
the rat aortic ring assay (which provides' an advantage of capillary formation rather

than just one cell type).

Drugs can be screened for the ability to mimic or modulate, inhibit or stimulate,
growth of tumor endothelium cells and/or normal endothelial cells. Drugs can be
screened for the ability to inhibit tumor endothelium growth but not normal
endothelium growth or survival. Similarly, human cell populations, such as
normal endothelium populations or tumor endothelial cell populations, can be
contacted with test substances and the expression of tumor endothelial markers
and/or normal endothelial markers determined. Test substances which decrease
the expression of tumor endothelial markers (TEMS) are candidates for inhibiting
angiogenesis and the growth of tumors. Conversely, markers which are only
expl'essgd in normal endothelium but not in tumor endothelium (NEMs) can be
monitored. Test substances which increase the expression of such NEMs in tumor

endothelium and other human cells can be identified as candidate antitumor or
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anti-angiogenic drugs In cases where the activity of a TEM or NEM is known,

agents can be screened for their ability to decrease or increase the activity.

For those tumor endothelial markers identified as containing transmembrane
regions, it is desirable to identify drug candidates capable of binding to the TEM
receptors found at the cell surface. For some applications, the identification of
drug candidates capable of blocking the TEM receptor from its native ligand will
be desired. For some applications, the identification of a drug candidate capable
of binding to the TEM receptor may be used as a means to deliver a therapeutic or
diagnostic agent. For other applications, the identification of drug candidates
capable of mimicing the activity of the native ligand will be desired. Thus, by
manipulating the binding of a transmembrane TEM receptor:ligand complex, one
may be able to promote or inhibit further development of endothelial cells and

hence, vascularization.

For those tumor endothelial markers identified as being secreted proteins, it is
desirable to identify drug candidates capable of binding to the secreted TEM
protein. For some applications, the identification of drug céndidates capable of
interfering with the binding of the secreted TEM it is native receptor. For other
applications, the identification of drug candidates capable of mimicing the activity
of the native receptor will be desired. Thus, by manipulating the binding of the
secreted TEM:receptor complex, one may be able to promote or inhibit futher

development of endothelial cells, and hence, vascularization.

Expression can be monitored according to any convenient method. Protein or
mRNA can be monitored. Any technique known in the art for monitoring specific
genes’ expression can be used, including but not limited to ELISAs, SAGE,
microarray hybridization, Western blots. Changes in expression of a single
marker may be used as a criterion for significant effect as a potential pro-
angiogenic, anti-angiogenic or anti-tumor agent. However, it also may be

desirable to screen for test substances which are abl¢ to modulate the expression

49



WO 02/10217 PCT/US01/24031

[120]

[121]

of at least 5, 10, 15, or 20 of the relevant markers, such as the tumor or normal
endothelial markers. Inhibition of TEM protein activity can also be used as a drug

screen. Human and mouse TEMS can be used for this purpose.

Test substances for screening can come from any source. They can be libraries of
natural products, combinatorial chemical libraries, biological products made by
recombinant libraries, etc. The source of the test substances is not critical to the
invention. The present invention provides means for screening compounds and
compositions which may previously have been overlooked in other screening
schemes. Nucleic acids and the corresponding encoded proteins of the
markers of the present invention can be used therapeutically in a variety of modes.
NEMs, can be used to restrict, diminish, reduce, or inhibit proliferation of tumor
or other abnormal or undesirable vasculature. TEMs can be used to stimulate the
growth of vasculature, such as for wound healing or to circumvent a blocked
vessel. The nucleic acids and encoded proteins can be administered by any means
known in the art. Such methods include, using liposomes, nanospheres, viral
vectors, non-viral vectors comprising polycations, etc. Suitable viral vectors
include adenovirus, retroviruses, and sindbis virus. Administration modes can be
any known in the art, including parenteral, intravenous, intramuscular,

intraperitoneal, topical, intranasal, intrarectal, intrabronchial, etc.

Specific biological antagonists of TEMs can also be used to therapeutic benefit.
For example, antibodies, T cells specific for a TEM, antisense to a TEM, and
ribozymes specific for a TEM can be used to restrict, inhibit, reduce, and/or
diminish tumor or other abnormal or undesirable vasculature growth. Such
antagonists can be administered as is known in the art for these classes of
antagonists generally. Anti-angiogenic drugs and agents can be used to inhibit
tumor growth, as well as to treat diabetic retinopathy, rheumatoid arthritis,
psoriasis, polycystic kidney disease (PKD), and other diseases requiring

angiogenesis for their pathologies.
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Mouse counterparts to human TEMS can be used in mouse cancer models or in
cell lines or in vitro to evaluate potential anti-angiogenic or anti-tumor
compounds or therapies. Their expression can be monitored as an indication of
effect. Mouse TEMs are disclosed in SEQ ID NO: 182-186 and 190-194. Mouse
TEM s can be used as antigens for raising antibodies which can be tested in mouse
tumor models. Mouse TEMs with transmembrane domains are particularly
preferred for this purpose. Mouse TEMs can also be ued as vaccines to raise an

immunological response in 2 human to the human ortholog.

The above disclosure generally describes the present invention. All references
disclosed herein are expressly incorporated by reference. A more complete
understanding can be obtained by reference to the following specific examples
which are provided herein for purposes of illustration only, and are not intended to

limit the scope of the invention.

EXAMPLE 1

Visualization of vasculature of colorectal cancers

[124]

[125]

The endothelium of human colorectal cancer was chosen to address the issues of
tumor angiogenesis, based on the high incidence, relatively slow growth, and
resistance to anti-neoplastic agents of these cancers. While certain less common
tumor types, such as glioblastomas, are highly vascularized and are regarded as
good targets for anti-angiogenic therapy, the importance of angiogenesis for the
growth of human colorectal cancers and other common solid tumor types is less

well documented.

We began by staining vessels in colorectal cancers using von Willebrand Factor
(VWF) as a marker. In each of 6 colorectal tumors, this examination revealed a
high density of vessels throughout the tumor parenchyma (Examples in Fig. 1 A

and B). Interestingly, these analyses also substantiated the importance of these
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vessels for tumor growth, as endothelium was often surrounded by a perivascular

* cuff of viable cells, with a ring of necrotic cells evident at the periphery (Example

in Fig. 1A). Although these preliminary studies suggested that colon tumors are
angiogenesis-dependent, reliable markers that could distinguish vessels in colon
cancers from the vessels in normal colon are currently lacking. One way to
determine if such markers exist is by analyzing gene expression profiles in

endothelium derived from normal and neoplastic tissue.

EXAMPLE 2

Purification of endothelial cells

[126]

[127]

Global systematic analysis of gene expression in tumor and normal endothelium
has been hampered by at least three experimental obstacles. First, endothelium is
enmeshed in a complex tissue consisting of vessel wall components, stromal cells,
and neoplastic cells, requiring highly selective means of purifying ECs for
analysis. Second, techniques for defining global gene expression profiles were
not available until recently. And third, only a small fraction of the cells within a
tumor are endothelial, mandating the development of methods that are suitable for

the analysis of global expression profiles from relatively few cells.

To overcome the first obstacle, we initially attempted to purify ECs from
dispersed human colorectal tissue using CD31, an endothelial marker commonly
used for this purpose. This resulted in a substantial enrichment of ECs but also
resulted in contamination of the preparations by hematopoietic cells, most likely
due to expression of CD31 by macrophages. We therefore developed a new
method for purifying ECs from human tissues using P1H12, a recently described
marker for ECs. Unlike CD31, P1H12 was specifically expressed on the ECs of
both colorectal tumors and normal colorectal mucosa. Moreover,
immunofluorescence staining of normal and cancerous colon with a panel of

known cell surface endothelial markers (e.g. VE-cadherin, CD31 and CD34)
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revealed that P1H12 was unique in that it stained all vessels including
microvessels (see Fig. 2A and data not shown). In addition to selection with
P1H12, it was necessary to optimize the detachment of ECs from their neighbors
without destroying their cell surface proteins as well as to employ positive and
negative affinity purifications using a cocktail of antibodies (Fig. 2B). The ECs
purified from normal colorectal mucosa and colorectal cancers were essentially
free of epithelial and hematopoietic cells as judged by RT-PCR (Fig. 2C) and

subsequent gene expression analysis (see below).

+ EXAMPLE 3

Comparison of tumor and normal endothelial cell expression patterns

[128]

To overcome the remaining obstacles, a modification of the Serial
Analysis of Gene Expression (SAGE) technique was used. SAGE associates
individual mRNA transcripts with 14 base pair tags derived from a specific
position near their 3’ termini. The abundance of each tag provides a quantitative
measure of the transcript level present within the mRNA population studied.
SAGE is not dependent on pre-existing databases of expressed genes, and
therefore provides an unbiased view of gene expression profiles. This feature is
particularly important in the analysis of cells that constitute only a small fraction
of the tissue under study, as transcripts from these cells are unlikely to be well
represented in extant EST databases. We adapted the SAGE protocol so that it
could be used on small numbers of purified ECs obtained from the procedure
outlined in Fig. 2B. A library of ~100,000 tags from the purified ECs of a
colorectal cancer, and a similar library from the ECs of normal colonic mucosa
from the same patient were generated. These ~193,000 tags corresponded to over
32,500 unique transcripts. Examination of the expression pattern of
hematopoietic, epithelial and endothelial markers confirmed the purity of the

preparations (Fig. 2D).
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EXAMPLE 4

Markers of normal and tumor endothelium

[129] We next sought to identify Pan Endothelial Markers (PEMs), that is, transcripts
that were expressed at significantly higher levels in both normal and tumor
associated endothelium compared to other tissues. To identify such PEMs, tags
expressed at similar levels 1n both tumor and normal ECs were compared to ~ 1.8
million tags from a variety of cell lines derived from tumors of non-endothelial
origin. This simple comparison identified 93 transcripts that were strikingly EC-
specific, i.e. expressed at levels at least 20-fold higher in ECs in vivo compared to
non-endothelial cells in culture. The 15 tags corresponding to characterized
genes which were most highly and specifically expressed in endothelium are
shown in Table 1A. Twelve of these 15 most abundant endothelial transcripts had
been previously shown to be preferentially expressed in endothelium , while the
other 3 genes had not been associated with endothelium in the past (Table 1A).
These data sets also revealed many novel PEMs, which became increasingly
prevalent as tag expression levels decreased (Table 1B). For many of the
transcripts, their endothelial origin was confirmed by SAGE analysis of ~401,000
transcripts derived from primary cultures of human umbilical vein endothelial
cells (HUVEC) and human dermal microvascular endothelial cells (HMVEC)
(Table 1 A and B). To further validate the expression of these PEMs in vivo, we
developed a highly sensitive non-radioactive in situ hybridization method that
allowed the detection of transcripts expressed at relatively low levels in frozen
sections of human tissues. Two uncharacterized markers, PEM3 and PEM6, were
chosen for this analysis. In each case, highly specific expression was clearly
limited to vascular ECs in both normal and neoiolastic tissues (Fig. 3 A and B and
data not shown). These data also suggest that ECs maintained in culture do not
completely recapitulate expression patterns observed in vivo. For example, Hevin

and several other PEM’s were expressed at high levels in both tumor and normal
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ECs in vivo, but few or no transcripts were detected in cultured HUVEC or
HMVEC (Table 1). The source of the Hevin transcripts was confirmed to be
endothelium by in situ hybridization in normal and malignant colorectal tissue

(Fig. 3C).

[130] Many of the markers reported in Table 1 were expressed at significantly higher
Jevels than previously characterized genes commonly associated with ECs. For
example, the top 25 markers were all expressed at greater than 200 copies per cell.
In contrast, the receptors for VEGF (VEGFR-1 and VEGFR-2) were expressed at
less than 20 copies per cell.  Interestingly, VEGFR2 (KDR), which had
previously been reported to be up-regulated in vessels during colon cancer
progression , was found to be expressed in both normal and neoplastic colorectal
tissue (Fig. 3 D and E). The lack of specificity of this gene was in accord with the
SAGE data, which indicated that the VEGFR was expressed at 12 copies per cell

in both normal and tumor endothelium.

EXAMPLE 5

Tumor versus normal endothelium

[131] We next attempted to identify transcripts that were differentially expressed in
endothelium derived from normal or neoplastic tissues. This comparison revealed
33 tags that were preferentially expressed in normal-derived endothelium at levels
at least 10-fold higher than in tumor-derived endothelium. Conversely, 46 tags
were expressed at 10-fold or higher levels in tumor vessels. Because those
transcripts expressed at higher levels in tumor endothelium are most likely to be
useful in the future for diagnostic and therapeutic purposes, our subsequent
studies focussed on this class. Of the top 25 tags most differentially expressed, 12
tags corresponded to 11 previously identified genes, one with an alternative
polyadenylation site (see Table 2). Of these 10 genes, 6 have been recognized as

markers associated with angiogenic vessels. The remaining 14 tags corresponded
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to uncharacterised genes, most of which have only been deposited as ESTs (Table

2).

To validate the expression patterns of these genes, we chose to focus on 9 Tumor
Endothelial Markers (BSC-TEM 1-9; TEM 1, 2, 5, 9, 16, 17, 19, and 22) for
which EST sequences but no other information was available (Table 2). These
tags were chosen simply because they were among the most differentially
expressed on the list and because we were able to obtain suitable probes. In many
cases, this required obtaining near full-length sequences through multiple rounds
of sequencing and cDNA walking (See accession numbers in Table 2). RT-PCR
Janalysis was then used to evaluate the expression of the corresponding transcripts
in purified ECs derived from normal and tumor tissues of two patients different
from the one used to construct the SAGE libraries. As shown in Fig. 4 A, the
vWF gene, expected to be expressed in both normal and tumor endothelium on
the basis of the SAGE data as well as previous studies, was expressed at similar
levels in normal and tumor ECs from both patients, but was not expressed in
purified tumor epithelial cells. As expected, PEM2 displayed a pattern similar to
vWF. In contrast, all 9 TEMs chosen for this analysis were prominently
expressed in tumor ECs, but were absent or barely detectable in normal ECs
(Table 3 and examples in Fig. 4A). It is important to note that these RT-PCR
assays were exfremely sensitive indicators of expression, and the absence of
detectable transcripts in the normal endothelium, combined with their presence in
tumor endothelial RNAs even when diluted 100-fold, provides compelling
confirmatory evidence for their differential expression. These results also show
that these transcripts were not simply expressed differentially in the ECs of the
original patient, but were characteristic of colorectal cancer endothelium in

general.

It could be argued that the results noted above were compromised by the
possibility that a small number of non-endothelial cells contaminated the cell

populations used for SAGE and RT-PCR analyses, and that these non-endothelial
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cells were responsible for the striking differences in expression of the noted
transcripts. To exclude this possibility, we performed in situ hybridization on
normal and neoplastic colon tissue. In every case where transcripts could be
detected (BSC-TEM 1, 3,4, 5,7, 8, and 9; TEM 1, 5, 9, 17, and 19), they were
Speciﬁcally localized to ECs (Table 3 and examples in Fig. 4 B and C). Although
caution must be used when interpreting negative in situ hybridization results, none
of the TEMs were expressed in vascular ECs associated with normal colorectal

tissue even though vWF and Hevin were clearly expressed (Table 3).

EXAMPLE 6

Tumor endothelium markers are expressed in multiple tumor types

[134] Were these transcripts specifically expressed in the endothelium within primary
colorectal cancers, or were they characteristic of tumor endothelium in general?
To address this question, we studied the expression of a representative TEM
(BSC-TEMT7; TEM 17) in a liver metastasis from a colorectal cancer, a sarcoma,
and in primary cancers of the lung, pancreas, breast and brain. As shown in Fig.
4, the transcript was found to be expressed specifically in the endothelium of each
of these cancers, whether metastatic (Fig. 4D) or primary (Fig. 4E-I). Analysis of
the other six TEMs, (BSC-TEM 1, 34,5, 7, 8 and 9; TEM 1, 5, 9, 17, and 19)
revealed a similar pattern in lung tumors, brain tumors, and metastatic lesions of
the liver (see Table 3).

EXAMPLE 7

Tumor endothelium markers are neo-angiogenic

[135] Finally, we asked whether these transcripts were expressed in angiogenic states
other than that associated with tumorigenesis. We thus performed in situ

hybridizations on corpus luteum tissue as well as healing wounds. Although there
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were exceptions, we found that these transcripts wete generally expressed both in
the corpus Juteum and in the granulation tissue of healing wounds (Table 3 and
example in Fig. 4]). In all tissues studied, expression of the genes was either

absent or exclusively confined to the EC compartment.
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Sequence name SEQID
NO:
PEM 1 1
PEM 2 2
PEM 3 3
PEM 4 4
PEM 5 5
PEM 6 6
PEM 7 7
PEM 8 8
PEM 9 9
PEM 10 10
PEM 11 11
PEM 12 12
PEM 13 13
PEM 14 14
PEM 15 15
PEM 16 16
PEM 17 17
PEM 18 18
PEM 19 19
PEM 20 20
PEM 21 21
PEM 22 22
PEM 23 23
PEM 24 24
PEM 25 25
PEM 26 26
PEM 27 27
PEM 28 28
PEM 29 29
PEM 30 30
PEM 31 31
PEM 32 32
PEM 33 33
PEM 34 34
PEM 35 35
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SEQ ID Sequence name
NO:

1 PEM 1
2 PEM 2
3 PEM 3
4 PEM 4
5 PEM 5
6 PEM 6
7 PEM 7
8 PEM 8
9 PEM 9
10 PEM 10
11 PEM 11
12 PEM 12
13 PEM 13
14 PEM 14
15 PEM 15
16 PEM 16
17 PEM 17
18 PEM 18
19 PEM 19
20 PEM 20
21 PEM 21
22 PEM 22
23 PEM 23
24 PEM 24
25 PEM 25
26 PEM 26
27 PEM 27
28 PEM 28
29 PEM 29
30 PEM 30
31 PEM 31
32 PEM 32
33 PEM 33
34 PEM 34
35 PEM 35
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PEM 36 36
PEM 37 37
PEM 38 38
PEM 39 39
PEM 40 40
PEM 41 41
PEM 42 42
PEM 43 43
PEM 44 44
PEM 45 45
PEM 46 46
PEM 47 47
PEM 48 48
PEM 49 49
PEM 50 50
PEM 51 51
PEM 52 52
PEM 53 53
PEM 54 54
PEM 55 55
PEM 56 56
PEM 57 57
PEM 58 58
PEM 59 59
PEM 60 60
PEM 61 61
PEM 62 62
PEM 63 63
PEM 64 64
PEM 65 65
PEM 66 66
PEM 67 67
PEM 68 68
PEM 69 69
PEM 70 70
PEM 71 71
PEM 72 72
PEM 73 73
PEM 74 74
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36 PEM 36
37 PEM 37
38 PEM 38
39 PEM 39
40 PEM 40
41 PEM 41
42 PEM 42
43 PEM 43
44 PEM 44
45 PEM 45
46 PEM 46
47 PEM 47
48 PEM 48
49 PEM 49
50 PEM 50
51 PEM 51
52 PEM 52
53 PEM 53
54 PEM 54
55 PEM 55
56 PEM 56
57 PEM 57
58 PEM 358
59 PEM 59
60 PEM 60
61 PEM 61
62 PEM 62
63 PEM 63
64 PEM 64
65 PEM 65
66 PEM 66
67 PEM 67
68 PEM 68
69 PEM 69
70 PEM 70
71 PEM 71
72 PEM 72
73 PEM 73
74 PEM 74
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PEM 75 75
PEM 76 76
PEM 77 77
PEM 78 78
PEM 79 79
PEM 80 80
PEM 81 81
PEM 82 82
PEM 83 83
PEM 84 84
PEM 85 85
PEM 86 86
PEM 87 87
PEM 88 88
PEM 89 89
PEM 90 90
PEM 91 91
PEM 92 92
PEM 93 93
TEM 1 94
TEM 2 95
TEM 3 96
TEM 4 97
TEM 5 o8
TEM 6 99
TEM 7 100
TEM 8 101
TEM 9 102
TEM 10 103
TEM 11 104
TEM 12 105
TEM 13 106
TEM 14 107
TEM 15 108
TEM 16 109
TEM 17 110
TEM 18 111
TEM 19 112
TEM 20 113
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75 PEM 75
76 PEM 76
77 PEM 77
78 PEM 78
79 PEM 79
80 PEM 80
81 PEM 81
82 PEM 82
83 PEM 83
84 PEM 84
85 PEM 85
86 PEM 86
87 PEM 87
88 PEM 88
89 PEM &9
90 PEM 90
91 PEM 91
92 PEM 92
93 PEM 93
94 TEM 1

95 TEM 2

96 TEM 3

97 TEM 4

98 TEM 5

99 TEM 6

100 TEM 7

101 TEM 8

102 TEM 9

103 TEM 10
104 TEM 11
105 TEM 12
106 TEM 13
107 TEM 14
108 TEM 15
109 TEM 16
110 TEM 17
111 TEM 18
112 TEM 19
113 TEM 20
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TEM 21 114
TEM 22 115
TEM 23 116
TEM 24 117
TEM 25 118
* TEM 26 119
TEM 27 120
TEM 28 121
TEM 29 122
TEM 30 123
TEM 31 124
TEM 32 125
TEM 33 126
TEM 34 127
TEM 35 128
TEM 36 129
TEM 37 130
TEM 38 131
TEM 39 132
TEM 40 133
TEM 41 134
TEM 42 135
TEM 43 136
TEM 44 137
TEM 45 138
TEM 46 139
NEM 1 140
NEM 2 141
NEM 3 142
NEM 4 143
NEM 35 144
NEM 6 145
NEM 7 146
NEM 8 147
NEM 9 148
NEM 10 149
NEM 11 150
NEM 12 151
NEM 13 152
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114 TEM 21
115 TEM 22
116 TEM 23
117 TEM 24
118 TEM 25
119 TEM 26
120 TEM 27
121 TEM 28
122 TEM 29
123 TEM 30
124 TEM 31
125 TEM 32
126 TEM 33
127 TEM 34
128 TEM 35
129 TEM 36
130 TEM 37
131 TEM 38
132 TEM 39
133 TEM 40
134 TEM 41
135 TEM 42
136 - TEM 43
137 TEM 44
138 TEM 45
139 TEM 46
140 NEM 1

141 NEM 2

142 NEM 3

143 NEM 4

144 NEM 5

145 NEM 6

146 NEM 7

147 NEM 8

148 NEM 9

149 NEM 10
150 NEM 11
151 NEM 12
152 NEM 13
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NEM 14 153 153 NEM 14
NEM 15 154 154 NEM 15
NEM 16 155 155 NEM 16
NEM 17 156 156 NEM 17
NEM 18 157 157 NEM 18
NEM 19 158 158 NEM 19
NEM 20 159 159 NEM 20
NEM 21 160 160 NEM 21
NEM 22 161 161 NEM 22
NEM 23 162 162 NEM 23
NEM 24 163 163 NEM 24
NEM 25 164 164 NEM 25
NEM 26 165 165 NEM 26
NEM 27 166 166 NEM 27
- NEM 28 167 167 NEM 28
- NEM 29 168 168 NEM 29
NEM 30 169 ‘ 169 NEM 30
NEM 31 170 170 NEM 31
NEM 32 171 171 NEM 32
NEM 33 172 172 NEM 33
TEM 1 DNA 173 173 TEM 1 DNA
TEM 2 DNA 174 174 TEM 2 DNA
TEM 7 DNA 175 175 TEM 7 DNA
TEM 8 DNA 176 176 TEM 8 DNA
TEM 1 Protein 177 177 TEM 1 Protein
TEM 2 Protein 178 178 TEM 2 Protein
TEM 8 Protein 179 179 TEM 8 Protein
TEM 5 DNA 180 180 TEM 5 DNA
TEM 7B DNA 181 181 TEM 7B DNA
mTEM 1 DNA 182 182 mTEM 1 DNA
mTEM 5 DNA - 183 183 mTEM 5 DNA
mTEM 7 DNA 184 184 mTEM 7 DNA
mTEM 7B DNA 185 185 mTEM 7B DNA
mTEM 8 DNA 186 186 mTEM § DNA
TEM 8 Protein 187 187 TEM 8 Protein
TEM 5 Protein 188 188 TEM 5 Protein
TEM 7B Protein 189 189 TEM 7B Protein
mTEM 1 Protein 190 190 mTEM 1 Protein
mTEM 5 Protein 191 191 mTEM 5 Protein
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mTEM 7 Protein 192
mTEM 7b Protein 193
mTEM 8 Protein 194
TEM 1 DNA 195
TEM 1 Protein 196
TEM 2 DNA 197
TEM 2 Protein 198
TEM 3 DNA 199
TEM 3 Protein 200
TEM 4 DNA 201
TEM 4 Protein 202
TEM 5 DNA 203
TEM 5 Protein 204
TEM 6 DNA 205
TEM 6 Protein 206
TEM 7 DNA 207
TEM 7 Protein 208
TEM 8 DNA 209
TEM 8 Protein 210
TEM 9 DNA 211
TEM 9 Protein 212
TEM 10 DNA 213
TEM 10 Protein 214
TEM 11 DNA 215
TEM 11 Protein 216
TEM 12 DNA 217
TEM 12 Protein 218
TEM 13 DNA 219
TEM 13 Protein 220
TEM 14a DNA 221
TEM 14b DNA 222
TEM 14a Protein 223
TEM 14b Protein 224
TEM 15 DNA 225
TEM 15 Protein 226
TEM 16 DNA 227
TEM 16 Protein 228
TEM 17 DNA 229
TEM 17 Protein 230
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192 mTEM 7 Protein
193 mTEM 7b Protein
194 mTEM 8 Protein
195 TEM 1 DNA
196 TEM 1 Protein
197 TEM 2 DNA
198 TEM 2 Protein
199 TEM 3 DNA
200 TEM 3 Protein
201 TEM 4 DNA
202 TEM 4 Protein
203 . TEM 5 DNA
204 TEM 5 Protein
205 TEM 6 DNA
206 TEM 6 Protein
207 TEM 7 DNA
208 TEM 7 Protein
209 TEM 8 DNA
210 TEM 8 Protein
211 TEM 9 DNA
212 TEM 9 Protein
213 TEM 10 DNA
214 TEM 10 Protein
215 TEM 11 DNA
216 TEM 11 Protein
217 TEM 12 DNA
218 TEM 12 Protein
219 TEM 13 DNA
220 TEM 13 Protein
221 TEM 14a DNA
222 TEM 14b DNA
223 TEM 14a Protein
224 TEM 14b Protein
225 TEM 15 DNA
226 TEM 15 Protein
227 TEM 16 DNA
228 TEM 16 Protein
229 TEM 17 DNA
230 TEM 17 Protein
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TEM 19 DNA 231 231 TEM 19 DNA
TEM 19 Protein 232 232 TEM 19 Protein
TEM 20 DNA 233 233 TEM 20 DNA
TEM 20 Protein 234 234 TEM 20 Protein
TEM 21 DNA 235 235 TEM 21 DNA
TEM 21 Protein 236 236 TEM 21 Protein
TEM 22 DNA 237 237 TEM 22 DNA
TEM 22 Protein 238 238 TEM 22 Protein
TEM 24 DNA 239 239 TEM 24 DNA
TEM 24 Protein 240 240 TEM 24 Protein
TEM 25 DNA 241 - 241 TEM 25 DNA
TEM 25 Protein 242 242 TEM 25 Protein
TEM 27 DNA 243 243 TEM 27 DNA
TEM 27 Protein 244 244 TEM 27 Protein
TEM 28 DNA 245 245 TEM 28 DNA
TEM 28 Protein 246 246 TEM 28 Protein
TEM 29 DNA 247 247 TEM 29 DNA

" TEM 29 Protein 248 248 TEM 29 Protein
TEM 30 DNA 249 249 TEM 30 DNA
TEM 30 Protein 250 250 TEM 30 Protein
TEM 31 DNA 251 251 TEM 31 DNA
TEM 31 Protein 252 252 TEM 31 Protein
TEM 33 DNA 253 253 TEM 33 DNA
TEM 33 Protein 254 254 TEM 33 Protein
TEM 35 DNA 255 255 TEM 35 DNA
TEM 35 Protein 358 256 TEM 36 DNA
TEM 36 DNA 256 257 TEM 36 Protein
TEM 36 Protein 257 258 TEM 37 DNA
TEM 37 DNA 258 259 TEM 37 Protein
TEM 37 Protein 259 260 TEM 38 DNA
TEM 38 DNA 260 261 TEM 38 Protein
TEM 38 Protein 261 262 TEM 39 DNA
TEM 39 DNA 262 263 TEM 39 Protein
TEM 39 Protein 263 264 TEM 40 DNA
TEM 40 DNA 264 265 TEM 40 Protein
TEM 40 Protein 265 266 TEM 41 DNA
TEM 41 DNA 266 267 TEM 41 Protein
TEM 41 Protein 267 268 TEM 42 DNA
TEM 42 DNA 268 269 TEM 42 Protein
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TEM 42 Protein 269 270 TEM 44 DNA
TEM 44 DNA 270 271 TEM 44 Protein
TEM 44 Protein 271 272 TEM 45 DNA
TEM 45 DNA 272 273 TEM 45 Protein
TEM 45 Protein 273 274 TEM 46 DNA
TEM 46 DNA 274 275 TEM 46 Protein
TEM 46 Protein 275 A 276 NEM 4 DNA
NEM 4 DNA 276 277 NEM 4 Protein
NEM 4 Protein 277 ' 278 NEM 14 DNA
NEM 14 DNA 278 279 NEM 14 Protein
NEM 14 Protein 279 280 NEM 17 DNA
NEM 17 DNA 280 281 NEM 17 Protein
NEM 17 Protein 281 282 NEM 22 DNA
NEM 22 DNA 282 283 NEM 22 Protein
NEM 22 Protein 283 284 NEM 23 DNA
NEM 23 DNA 284 285 NEM 23 Protein
NEM 23 Protein 285 286 NEM 23 Secreted
NEM 23 Secreted 286 287 NEM 23 Short
NEM 23 Short 287 288 NEM 33 DNA
NEM 33 DNA 288 289 NEM 33 Protein
NEM 33 Protein 289 290 mTEM 1 DNA
mTEM 1 DNA 290 291 mTEM 1 Protein
mTEM 1 Protein 291 292 mTEM 2 DNA
mTEM 2 DNA 292 293 mTEM 2 Protein
mTEM 2 Protein 293 294 mTEM 9 DNA
mTEM 3 DNA 298 295 mTEM 9 Protein
mTEM 3 Protein 299 296 mTEM 17 DNA
mTEM 9 DNA 294 297 mTEM 17 Protein
mTEM 9 Protein 295 298 mTEM 3 DNA
mTEM 13 DNA 302 299 mTEM 3 Protein
mTEM 13 Protein 303 300 mTEM 19 DNA
mTEM 17 DNA 296 301 mTEM 19 Protein
mTEM 17 Protein 297 302 mTEM 13 DNA
mTEM 19 DNA 300 303 mTEM 13 Protein
mTEM 19 Protein 301 304 mTEM 22 DNA
mTEM 22 DNA 304 305 mTEM 22 Protein
mTEM 22 Protein 305 306 mTEM 30 DNA
mTEM 30 DNA 306 307 mTEM 30 Protein
mTEM 30 Protein 307 308 TEM 2 tag
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TEM 2 tag 308
TEM 1 long tag 309
TEM 3 long tag 310
TEM 4 long tag 311
TEM 5 long tag 312
TEM 5 long tag 313
TEM 6 long tag 314
TEM 7 long tag 315
TEM 8 long tag 316
TEM 9 long tag 317
TEM 10 long tag 318
TEM 10 long tag 319
TEM 10 long tag 320
TEM 11 long tag 321
TEM 12 long tag 322
TEM 13 long tag 323
TEM 13 long tag 324
TEM 14 long tag 325
TEM 15 long tag 326
TEM 15 long tag 327
TEM 16 long tag 328
TEM 17 long tag 329
TEM 19 long tag 330
TEM 21 long tag 331
TEM 21 long tag 332
TEM 22 long tag 333
TEM 22 long tag 334
TEM 23 long tag 335
TEM 24 long tag 336
TEM 25 long tag 337
TEM 25 long tag 338
TEM 28 long tag 339
TEM 30 long tag 340
TEM 31 long tag 341
TEM 32 long tag 342
TEM 33 long tag 343
TEM 33 long tag 344
TEM 35 long tag 345
TEM 36 long tag 346
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309 TEM 1 long tag

310 TEM 3 long tag

311 TEM 4 long tag

312 TEM 5 long tag

313 TEM 5 long tag

314 TEM 6 long tag

315 TEM 7 long tag

316 TEM 8 long tag

317 TEM 9 long tag

318 TEM 10 long tag
319 TEM 10 long tag
320 TEM 10 long tag
321 TEM 11 long tag
322 TEM 12 long tag
323 TEM 13 long tag
324 TEM 13 long tag
325 TEM 14 long tag
326 TEM 15 long tag
327 TEM 15 long tag
328 TEM 16 long tag
329 TEM 17 long tag
330 TEM 19 long tag
331 TEM 21 long tag
332 TEM 21 long tag
333 TEM 22 long tag
334 TEM 22 long tag
335 TEM 23 long tag
336 TEM 24 long tag
337 TEM 25 long tag
338 TEM 25 long tag
339 TEM 28 long tag
340 TEM 30 long tag
341 TEM 31 long tag
342 TEM 32 long tag
343 TEM 33 long tag
344 TEM 33 long tag
345 TEM 35 long tag
346 TEM 36 long tag
347 TEM 37 long tag
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TEM 37 long tag - 347
TEM 38 long tag 348
TEM 38 long tag 349
TEM 39 long tag 350
TEM 40 long tag 351
TEM 41 long tag 352
TEM 42 long tag 353
TEM 43 long tag 354
TEM 44 long tag 355
TEM 45 long tag 356
TEM 46 long tag 357
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348 TEM 38 long tag
349 TEM 38 long tag
350 TEM 39 long tag
351 TEM 40 long tag
352 TEM 41 long tag
353 TEM 42 long tag
354 TEM 43 long tag
355 TEM 44 long tag
356 TEM 45 long tag
357 TEM 46 long tag
358 TEM 35 Protein
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CLAIMS

1.

NSk

10.

An isolated molecule comprising an antibody variable region
which specifically binds to an extracellular domain of a TEM
protein selected from the group consisting of: 1, 9, 17, 19, and 44,
as shown in SEQ ID NO: 196, 212, 230, 232, and 271,
respectively.

The isolated molecule of claim 1 which is an in tact antibody
molecule.

The isolated molecule of claim 1 which is a single chain variable
region (ScFv).

The isolated molecule of claim 1 which is a monoclonal antibody.
The isolated molecule of claim 1 which is a humanized antibody.
The isolated molecule of claim 1 which is a human antibody.

The isolated molecule of claim 1 which is bound to a cytotoxic
moiety.

The isolated molecule of claim 1 which is bound to a therapeutic
moiety.

The isolated molecule of claim 1 which is bound to a detectable
moiety.

The isolated molecule of claim 1 which is bound to an anti-tumor

agent.
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11. A method of inhibiting neoangiogenesis, comprising:
administering to a subject in need thereof an effective

amount of an isolated molecule comprising an antibody variable
region which specifically binds to an extracellular domain of a
TEM protein selected from the group consisting of: 1,9, 17, 19,
22, and 44, as shown in SEQ ID NO: 196, 212, 230, 232, 238, and
271, respectively, whereby neoangiogenesis is inhibited.

12. The method of claim 11 wherein the subject bears a vascularized
tumor.

13. The method of claim 11 wherein the subject has polycystic kidney
disease.

14. The method of claim 11 wherein the subject has diabetic
retinopathy. |

15. The method of claim 11 wherein the subject has rheumatoid
arthritis.

16. The method of claim 11 wherein the subject has psoriasis.
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17. A method of inhibiting tumor growth, comprising:
administering to a human subject bearing a tumor an effective
amount of an isolated molecule comprising an antibody variable region
which specifically binds to an extracellular domain of a TEM protein
selected from the group consisting of: 1,9, 17, 19,22, and 44, as shown
in SEQ ID NO: 196, 21‘2, 230, 232, 238, and 271, respectively, whereby
growth of the tumor is inhibited.

18. An isolated molecule comprising an antibody variable region
which specifically binds to a TEM protein selected from the group
consisting of: 9, 17, 19, and 44, as shown in SEQ ID NO: 212, 230,
232, and 271, respectively.

19. The isolated molecule of claim 18 which is a single chain variable
region (ScFv).

20. The isolated molecule of claim 18 which is a monoclonal antibody.

21. The isolated molecule of claim 18 which is a humanized antibody.

22. The isolated molecule of claim 18 which is a human antibody.

23. The isolated molecule of claim 18 which is bound to a cytotoxic
moiety.

24. The isolated molecule of claim 18 which is bound to a therapeutic
moiety.

25. The isolated molecule of claim 18 which is bound to a detectable
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moiety.

26. The isolated molecule of claim 18 which is bound to an anti-tumor
agent.

27. The isolated molecule of claim 18 which is an in tact antibody
molecule.

28. An isolated and purified human transmembrane protein selected
from the group consisting of: TEM 9, 17, and 19 as shown in SEQ
ID NO: 212, 230, and 232, respectively.

29. An isolated and purified nucleic acid molecule comprising a
coding sequence for a transmembrane TEM selected from the
group consisting of: : TEM 9, 17, and 19 as shown in SEQ ID NO:
212,230, 232, respectively.

30. The isolated and purified nucleic acid molecule of claim 29 which
comprises a coding sequence selected from those shown in SEQ ID
NO: 211, 229, and 231,.

31. A recombinant host cell which comprises a nucleic acid molecule
comprising a coding sequence for a transmembrane TEM selected
from the group consisting of: TEM 9, 17, and 19 as shown in
SEQ ID NO: 212, 230, and 232, respectively.

32. The recombinant host cell of claim 31 which comprises a coding
sequence selected from those shown in SEQ ID NO: 211, 229, and
231.

33. A method of inducing an immune response in a mammal,
comprising:
administering to the mammal a nucleic acid molecule comprising a

coding sequence for a human transmembrane protein selected from the
group consisting of: TEM 1, 9, 13, 17, 19, 22, 30, and 44 as shown in
SEQ ID NO: 196, 212, 220, 230, 232, 238, 250 and 271, respectively,
whereby an immune response to the human transmembrane protein is

induced in the mammal.
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34. The method of claim 33 wherein the coding sequence is shown in
SEQ ID NO: 195, 211, 219, 229, 231, 237, 249, 270.
35. A method of inducing an immune response in a mammal,
comprising:
administering to the mammal a purified human transmembrane
protein selected from the group consisting of: TEM 1,9, 13, 17, 19, 22,
30, and 44 as shown in SEQ ID NO: 196, 212, 220, 230, 232, 238, 250
and 271 , respectively, whereby an immune response to the human
transmembrane protein is induced in the mammal.
36. A method for identification of a ligand involved in endothelial cell
regulation, comprising:
contacting a test compound with an isolated and purified human
trasmembrane protein selected from the group consisting of 1,9, 13, 17,
19, 30, and 44 as shown in SEQ ID NO: 196, 212, 220, 230, 250, 232
and 271;
contacting the isolated and purified human trasmembrane protein
with a molecule comprising an antibody variable region which specifically
binds to an extracellular domain of a TEM protein selected from the group
consisting of: 1,9, 13,17, 19, 30, and 44 as shown in SEQ ID NO: 196,
212,220, 230,250, 232 and 271, respectively;
determining binding of the molecule comprising an antibody
variable region to the human transmembrane protein, wherein a test
compound which diminishes the binding of the molecule comprising an
antibody variable region to the human transmembrane protein is identified
as a ligand involved in endothelial cell regulation.
37. A method for identification of a ligand involved in endothelial cell
regulation, comprising:
contacting a test compound with a cell comprising a human
transmembrane protein selected from the group consisting of 1, 9, 17, and
19 as shown in SEQ ID NO: 196, 212, 230, and 232;
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contacting the cell with a molecule comprising an antibody variable region which
specifically binds to an extracellular domain of a TEM protein selected from the group
consisting of: 1, 9, 17, and 19 as shown in SEQ ID NO: 196, 212, 230, and 232,
respectively;

_determining binding of the molecule comprising an antibody
variable region to the cell, wherein a test compound which diminishes the
binding of the molecule comprising an antibody variable region to the cell
is identified as a ligand involved in endothelial cell regulation.

38. A soluble form of a human transmembrane protein selected from
the group consisting of: TEM 1, 9, 17, 19, 22, 30 and 44 as shown
in SEQ ID NO: 196, 212, 230, 232, 238, 250, and 271,
respectively, wherein the soluble forms lack transmembrane
domains.

39. The soluble form of claim 38 wherein the soluble form consists of
an extracellular domain of the human transmembrane protein.

40. A method of inhibiting neoangiogenesis in a patient, comprising:

administering to the patient a soluble form of a human
transmembrane protein according to claim 38, whereby neoangiogenesis in
the patient is inhibited.
41. A method of inhibiting neoangiogenesis in a patient, comprising:
~ administering to the patient a soluble form of a human
transmembrane protein according to claim 39, whereby neoangiogenesis in
the patient is inhibited.
42. The method of claim 40 wherein the patient bears a vascularized
tumor.
43. The method of claim 41 wherein the patient bears a vascularized

tumor.

79



WO 02/10217

PCT/US01/24031

44, The method of claim 40 wherein the patient has polycystic kidney
disease.

45. The method of claim 40 wherein the patient has diabetic
retinopathy.

46. The method of claim 40 wherein the patient has rheumatoid
arthritis.

47. The method of claim 40 wherein the patient has psoriasis.

48. The method of claim 41 wherein the patient has polycystic kidney
disease.

49. The method of claim 41 wherein the patient has diabetic
retinopathy.

50. The method of claim 41 wherein the patient has rheumatoid
arthritis.
51. The method of claim 41 wherein the patient has psoriasis.
52. A method of identifying regions of neoangiogenesis in a patient,
| comprising:

administering to a patient a molecule comprising an antibody

variable region which specifically binds to an extracellular domain of a

TEM protein selected from the group consisting of: 1, 9, 13, 17, 19, 22,

30, and 44, as shown in SEQ ID NO: 196, 212, 220, 230, 232, 238, 250,
and 271, respectively, wherein the molecule is bound to a detectable

moiety; and

detecting the detectable moiety in the pateint, thereby

identifying neoangiogenesis.

53. A method of screening for neoangiogenesis in a patient,

comprising;
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contacting a body fluid collected from the patient with a
molecule comprising an antibody variable region which specifically binds
to an extracellular domain of a TEM protein selected from the group
consisting of: 1,9, 17, 19, and 44, as shown in SEQ ID NO: 196, 212,
230, 232, and 271, respectively, wherein detection of cross-reactive
material in the body fluid with the molecule indicates neoangiogenesis in
the patient.

54. A method of screening for neoangiogenesis in a patient,
comprising:

contacting a body fluid collected from the patient with a
molecule comprising an antibody variable region which specifically binds
to a TEM protein selected from the group consisting of: 4; 6,7,10,12, 14,
25,27, 31, 36, 37, 38, 39, as shown in SEQ ID NO: 202, 206, 208, 214,
218,223 & 224, 242, 244, 252, 257, 259, 261, and 263, respectively,
wherein detection of cross-reactive material in the body fluid with the
molecule indicates neoangiogenesis in the patient.

55. A method of promoting neoangiogenesis in a patient, comprising:

administering to a patient in need of neoangiogenesis a
TEM protein selected from the group consising of: 4, 6, 7, 10, 12, 14, 20,
25,27, 31, 36, 37, 38, 39, and 40, as shown in SEQ ID NO: 202, 206, 208,
214,218, 223 & 224, 234, 242, 244, 252,257, 259, 261. 263, and 265,
whereby neoangiogenesis in the patient is stimulated.

56. A method of promoting neoangiogenesis in a patient, comprising:

administering to a patient in need of neoangiogenesis a
nucleic acid molecule encoding a TEM protein selected from the group
consising of> 4, 6,7, 10, 12, 14, 20, 25, 27, 31, 36, 37, 38, 39, and 40, as
shown in SEQ ID NO: 202, 206, 208, 214, 218, 223 & 224, 234, 242,
244,252, 257,259, 261. 263, and 265, whereby the TEM protein is

expressed and neoangiogenesis in the patient is stimulated.
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57. A method of screening for neoangiogenesis in a patient,
comprising;
detecting a TEM protein selected from the group consisting
of: 4, 6,7, 10, 12, 14, 20, 25, 27, 31, 36, 37, 38, 39, and 40, as shown in
SEQ ID NO: 202, 206, 208, 214, 218, 223 & 224,234, 242, 244,252, 257,
259, 261. 263, and 265, respectively, in a body fluid collected from the
patient, wherein detection of the TEM protein indicates neoangiogenesis in
the patient.
58. A method of screening for neoangiogenesis in a patient,
comprising:
detecting in a body fluid collected from the patient a
nucleic acid encoding a TEM protein selected from the group consisting
of: 4, 6,7, 10, 12, 14, 20, 25, 27, 31, 36, 37, 38, 39, and 40, wherein the
nucleic acid is selected from the group consisting of those shown in SEQ
ID NO: 201, 205, 207, 213, 217, 221 & 222, 233, 241, 243, 251, 256, 258,
260, 262, and 264, respectively, wherein detection of the TEM protein
indicates neoangiogenesis in the patient.
59. An isolated and purified nucleic acid molecule which encodes a
NEM protein selected from the group consisting of: 14, 22, 23, and
33 as shown in SEQ ID NO: 279, 283, 285, 286, 287, and 289.
60. The nucleic acid molecule of claim 60 wherein the nucleic acid
molecule comprises a coding sequence as shown in SEQ ID NO:
278, 282, 284, and 288 .
61. A recombinant host cell which comprises a nucleic acid according
to claim 60.
62. An isolated and purified NEM protein selected from the group
consising of: 14, 22, 23, and 33 as shown in SEQ ID NO: 279,
283, 285, 286, 287, and 289, respectively.
63. An isolated molecule comprising an antibody variable region

which specifically binds to a NEM protein selected from the group
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consisting of: 14,22, 23, and 33, as shown in SEQ ID NO: 279,
283, 285, 286, 287, and 289.
64. A method of inhibiting neoangiogenesis, comprising:
administering to a subject in need thereof an effective
amount of a NEM protein selected from the group consising of: 14, 22,
23, and 33 as shown in SEQ ID NO: 279, 283, 285, 286, 287, and 289,
whereby neoangiogenesis is inhibited.

65. A method to identify candidate drugs for treating tumors,
comprising:

contacting cells which express one or more TEM genes
selected from the group consisting of: 1,2, 4, 5, 6,7, 8,9, 10, 11, 12, 14,
15, 16, 17,19, 20, 21, 22, 24, 25, 27, 28, 29, 30, 31, 33, 35, 36, 37, 38, 39,
41, 42, 44, 45, and 46 as shown in SEQ ID NO: 195, 197, 201, 203, 203,
207,209, 211, 213, 215, 217, 219, 221 & 222, 225, 227, 229, 231, 233,
235, 237, 239, 241, 243, 245, 247, 249, 251, 253, 255, 256, 258, 260, 262,
266, 268, 270, 272, and 274, respectively, with a test compound;

determining expression of said one or more TEM genes by
hybridization of mRNA of said cells to a nucleic acid probe which is
complementary to said mRNA; and

identifying a test compound as a candidate drug for
treating tumors if it decreases expression of said one or more TEM genes.

66. The method of claim 66 wherein the cells are endothelial cells.

67. The method of claim 66 wherein the cells are recombinant host
cells which are transfected with an expression construct which
encodes said one or more TEMs.

68. A method to identify candidate drugs for treating tumors,
comprising:

contacting cells which express one or more TEM proteins
selected from the group consisting of: 2, 4, 5, 6,7, 8, 9, 10, 11, 12, 14, 15,
16, 17, 19, 20, 21, 22, 24, 25, 27, 28, 29, 30, 31, 33, 35, 36, 37, 38, 39, 41,
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42, 44, 45, and 46 as shown in SEQ ID NO: 198, 202, 204, 206, 208, 210,
212,214,216, 218, 223 & 224, 226, 228, 230, 232, 234, 236, 238, 240,
242, 244, 246, 248, 250, 252, 254, 358, 257, 259, 261, 263, 267, 269, 271,
273, and 275, respectively, with a test compound;

determining amount of said one or more TEM proteins in
said cells; and

identifying a test compound as a candidate drug for
treating tumors if it decreases the amount of one more TEM proteins in
said cells.

69. The method of claim 69 wherein the cells are endothelial qells.

70. The method of claim 69 wherein the cells are recombinant host
cells which are transfected with an expression construct which
encodes said one or more TEMs.

71. A method to identify candidate drugs for treating tumors,
comprising:

contacting cells which express one or more TEM proteins
selected from the group consisting of: 2,4,5,6,7,8,9,10, 11, 12, 14, 15,
16, 17, 19, 20, 21, 22, 24, 25, 27, 28, 29, 40, 31, 33, 35, 36, 37, 38, 39, 41,
42,44, 45, and 46 as shown in SEQ ID NO: 198, 202, 204, 206, 208, 210,
212,214, 216, 218, 223 & 224, 226, 228, 230, 232, 234, 236, 238, 240,
242, 244, 246, 248, 250, 252, 254, 358, 257, 259, 261, 263, 267, 269, 271,
273, and 275 respectively, with a test compound;

determining activity of said one or more TEM proteins in
said cells; and

identifying a test compound as a candidate drug for
treating tumors if it decreases the activity of of one more TEM proteins in
said cells.

72. The method of claim 72 wherein the cells are endothelial cells.
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73. The method of claim 72 wherein the cells are recombinant host
cells which are transfected with an expression construct which
encodes said one or more TEMs.
74. A method to identify candidate drugs for treating patients bearing
tumors, comprising:
contacting a test compound with recombinant host cells which are
transfected with an expession construct which encodes one or more TEM
proteins selected from the group consisting of 2,4, 5, 6,7, 8,9, 10, 11,
12, 14,15, 16, 17, 19, 20, 21, 22, 24, 25, 27, 28, 29, 40, 31, 33, 35, 36, 37,
38, 39, 41, 42, 44, 45, and 46 as shown in SEQ ID NO: 198, 202, 204,
206, 208, 210, 212, 214, 216, 218, 223 & 224, 226, 228, 230, 232, 234,
236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 358, 257, 259, 261, 263,
267,269,271, 273, and 275, respectively;

determining proliferation of said cells; and

identifying a test compound which inhibits proliferation of said
cells as a candidate drug for treating patients bearing tumors.

75. A method to identify candidate drugs for treating tumors,
comprising:

contacting cells which express one or more NEM genes
selected from the group consisting of: 14, 22, 23, and 33 as shown in SEQ
ID NO: 278, 282, 284, and 288, respectively, with a test compound;

determining expression of said one or more NEM genes by
hybridization of mRNA of said cells to a nucleic acid probe which is
complementary to said mRNA; and

identifying a test compound as a candidate drug for
treating fumors if it increases expression of said one or more NEM genes.

76. The method of claim 76 wherein the cells are endothelial cells.

77. The method of claim 76 wherein the cells are recombinant host
cells which are transfected with an expression construct which

encodes said one or more NEMs.
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78. A method to identify candidate drugs for treating tumors,
comprising:
contacting cells which express one or more NEM proteins
selected from the group consisting of: 14, 22, 23, and 33 as shown in SEQ
ID NO: 279, 283, 285, 286, 287, and 289, with a test compound,
determining amount of said one or more NEM proteins in
said cells; and
identifying a test compound as a candidate drug for
treating tumors if it increases the amount of one more NEM proteins in
said cells.
79. The method of claim 79 wherein the cells are endothelial cells.
80. The method of claim 79 wherein the cells are recombinant host
cells which are transfected with an expression construct which

encodes said one or more NEMs.
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81. A method to identify candidate drugs for treating tumors,
comprising:
contacting cells which express one or more NEM proteins
selected from the group consisting of: 14, 22, 23, and 33 as shown in SEQ
ID NO: 279, 283, 285, 286, 287, and 289, with a test compound;
determining activity of said one or more NEM proteins in
said cells; and
identifying a test compound as a candidate drug for
treating tumors if it increases the activity of one more NEM proteins in
said cells.
82. The method of claim 82 wherein the cells are endothelial cells.
83. The method of claim 82 wherein the cells are recombinant host
cells which are transfected with an expression construct which
encodes said one or more NEMs.
84. A method to identify candidate drugs for treating patients bearing
tumors, comprising:
contacting a test compound with recombinant host cells which are
transfected with an expession construct which encodes one or more NEM
proteins selected from the group consisting of 14, 22, 23, and 33 as shown
in SEQ IDNO: 279, 283, 285, 286, 287, and 289;

determining proliferation of said cells; and

identifying a test compound which stimulates proliferation of said
cells as a candidate drug for treating patients bearing tumors.

85. A method for identification of a ligand involved in endothelial cell
regulation, comprising;:

contacting a test compound with a human transmembrane
TEM protein selected from the group consisting of 1,2, 4, 5,6, 7,8, 9,
10, 11, 12, 14, 15, 16, 17, 19, 20, 21, 22, 24, 25, 27, 28, 29, 40, 31, 33, 35,
36, 37, 38, 39, 41, 42, 44, 45, and 46 as shown in SEQ ID NO: 196,
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198, 202, 204, 206, 208, 210, 212, 214, 216, 218, 223 & 224, 226, 228,
230, 232, 234, 236, 238, 240, 242, 244, 246, 248, 250, 252, 254, 358, 257,
259, 261, 263, 267, 269, 271, 273, and 275;

determining binding of a test compound to the human
transmembrane protein, wherein a test compound which binds to the

protein is identified as a ligand involved in endothelial cell regulation.
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86. A method of inducing an immune response in a mammal,

comprising:

administering to the mammal a cell which expresses a
transmembrane protein selected from the group consisting of: TEM 1, 9,
13,17, 19, 22, 30, and 44 as shown in SEQ ID NO: 196, 212, 220, 230,
232,238,250 and 271 , respectively, wherein the cell is a recombinant cell
which comprises a vector econding said transmembrane protein, or the cell
is a fusion of a dendritic cell and a tumor endothelium cell, whereby an
immune response to the human transmembrane protein is induced in the

mammal.
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SEQUENCE LISTING
<110> Brad St. Croix
Bert Vogelstein
Kenneth Kinzler

<120> ENDOTHELIAL CELL EXPRESSION PATTERNS

<130> 1107.00134 .

<150> 60/222,599
<151> 2000-08-02

<150> 60/224,360
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<151>

<150>
<151>

2000-08~-11

60/282,850
2000-04-11

<160> 358

<170> FastSEQ for Windows Version 3.0

<210> 1
<211> 11
<212> DNA
<213> Homo

<400> 1

catatcatta a

<210> 2
<211> 11
<212> DNA
<213> Homo

<400> 2

tgecacttcaa g

<210> 3
<211> 11
<212> DNA
<213> Homo

<400> 3

tttgcacctt t

<210> 4
<211> 10
<212> DNA
<213> Homo

<400> 4

cecttgtecg

<210> 5
<211> 11
<212> DNA
<213> Homo

<400> 5

ttgetgactt t

<210> 6
<211> 11
<212> DNA
<213> quo

<400> 6

accattggat t

<210> 7
<211> 11
<212> DNA
<213> Homo

sapiens

sapiens

sapiens

saplens

sapiens

sapiens

sapiens

PCT/US01/24031

11

11

11

10

11

11
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<400> 7
acacttcttt c

<210> 8
<211> 11
<212> DNA
<213> Homo

<400> 8
ttctgetett g

<210> 9
<211> 11
<212> DNA
<213> Homo

<400> 9
tcecctggeag a

<210> 10
<211> 11
<212> DNA
<213> Homo

<400> 10
taatcctcaa g

<210> 11
<211> 11
<212> DNA
<213> Homo
|
<400> 11
atgtctttte t

<210> 12
<211> 11
<212> DNA
<213> Homo

<400> 12
gggattaaag c

<210> 13
<211> 11
<212> DNA
<213> Homo

<400> 13
ttagtgtcgt a

<210> 14
<211> 11
<212> DNA
<213> Homo

<400> 14
ttcteccaaa t

<210> 15

sapiens

saplens

sapiens

sapiens

sapiens

sapiens

sapiens

PCT/US01/24031

11

11
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11

11

11

11

11
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<211> 11
<212> DNA
<213> Homo

<400> 15

gtgctaageg g

<210> 16
<211> 11
<212> DNA
<213> Homo

<400> 16

gtttatggat a

<210> 17
<211> 11
<212> DNA
<213> Homo

<400> 17

ccetttecaca ¢

<210> 18
<211> 11
<212> DNA
<213> Homo

<400> 18

tgttctggag a

<210> 19
<211> 11
<212> DNA
<213> Homo

<400> 19

aagatcaaga t

<210> 20
<211> 11
<212> DNA
<213> Homo

<400> 20

tctctgageca t

<210> 21
<211> 11
<212> DNA
<213> Homo

<400> 21

caggtttcat a

<210> 22
<211> 11
<212> DNA
<213> Homo

<400> 22

sapiens

sapliens

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

PCT/US01/24031

11

11

11
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gcacaagttc t

<210> 23
<211> 11
<212> DNA
<213> Homo

<400> 23
agcttgtgge c©

<210> 24
<211> 11
<212> DNA
<213> Homo

<400> 24
cttctggata a

<210> 25
<211> 11
<212> DNA
<213> Homo

<400> 25
caacaataat a

<210> 26
<211> 11
<212> DNA
<213> Homo

<400> 26
accggcgece g

<210> 27
<211> 11
<212> DNA
<213> Homo

<400> 27
ggaagctaag t

<210> 28
<211> 11
<212> DNA
<213> Homo

<400> 28
gcaatttaac c

<210> 29
<211> 11
<212> DNA
<213> Homo

<400> 29
gataactaca t

<210> 30
<211> 11
<212> DNA

sapiens

sapiens

saplens

sapiens

sapiens

sapiens

sapiens

PCT/US01/24031
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<213> Homo

<400> 30
tatgagggta a

<210> 31
<211> 11
<212> DNA
<213> Homo

<400> 31
ccacgggatt c

<210> 32
<211> 11
<212> DNA
<213> Homo

<400> 32
tttacaaaga g

<210> 33
<211> 11
<212> DNA
<213> Homo

<400> 33
Ccccagtaaga t

<210> 34
<211> 11
<212> DNA
<213> Homo

<400> 34
acaaagcatt t

<210> 35
<211> 11
<212> DNA
<213> Homo

<400> 35
gcetgteect ¢

<210> 36
<211> 11
<212> DNA
<213> Homo

<400> 36
tactttataa g

<210> 37
<211> 11
<212> DNA
<213> Homo

<400> 37
tgtttaatac a

sapiens

sapiens

sapiens

sapiens

sapiens

sapilens

sapiens

sapiens

PCT/US01/24031
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<210> 38

<211> 11

.<212> DNA

<213> Homo sapiens

<400> 38 11
gtcectgeet t ‘

<210> 39

<211> 11

<212> DNA

<213> Homo sapilens

<400> 39
gagccatcat a

<210> 40

<211> 11

<212> DNA

<213> Homo sapiens

<400> 40
ggccctacag t

<210> 41

<211> 11

<212> DNA

<213> Homo sapiens

<400> 41
gctaaccect g

<210> 42

<211> 11

<212> DNA

<213> Homo sapilens

<400> 42
atcacacagc t

<210> 43

<211> 11

<212> DNA

<213> Homo saplens

<400> 43
acaagtactg t

<210> 44

<211> 11

<212> DNA

<213> Homo sapiens

<400> 44
tcaccgtgga ¢

<210> 45

<211> 11

<212> DNA

<213> Homo sapiens
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<400> 45
acattccaag t

<210> 46
<211> 11
<212> DNA
<213> Homo

<400> 46
gagcctggat a

<210> 47
<211> 11
<212> DNA
<213> Homo

<400> 47
ggcactcetg t

<210> 48
<211> 11
<212> DNA
<213> Homo

<400> 48
tcacagcece ¢

<210> 49
<211> 11
<212> DNA
<213> Homo

<400> 49
tgccaggtge a

<210> 50
<211> 11
<212> DNA
<213> Homo

<400> 50
tgggaaacct g

<210> 51
<211> 11
<212> DNA
<213> Homo

<400> 51
tttcatccac t

<210> 52
<211> 11
<212> DNA
<213> Homo

<400> 52
aacaggggcc a

<210> 53
<211> 11

sapiens

saplens

sapiens

sapiens

sapiens

sapiens

sapiens

PCT/US01/24031
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<212> DNA
<213> Homo

<400> 53

actgaaagaa ¢

<210> 54
<211> 11
<212> DNA
<213> Homo

<400> 54

accgttctgt a

<210> 55
<211> 11
<212> DNA
<213> Homo

<400> 55

atactataat t

<210> 56
<211> 11
<212> DNA
<213> Homo

<400> 56

tttgtataga a

<210> 57
<211> 11
<212> DNA
<213> Homo

<400> 57

gtaatgacag a

<210> 58
<211> 11
<212> DNA
<213> Homo

<400> 58

aataggggaa a

<210> 59
<211> 11
<212> DNA
<213> Homo

<400> 59

gtgctactte t

<210> 60
<211> 11
<212> DNA
<213> Homo

<400> 60

ccggcececcte c

sapiens

sapiens

sapilens

sapiens

sapiens

sapiens

sapiens

sapiens
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<210>
<211>

61
11

<212> DNA
<213> Homo

<400>

ttgaatttgt t

<210>
<211>
<212>

61

62
11
DNA

<213> Homo

<400>

cgagagtgtg a

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

<400>

ccctgttecag ¢

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

<400>

cagatggagg c

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

<400>

62

63
11
DNA
Homo

63

64
11
DNA
Homo

64

65
11
DNA
Homo

65

aggctectgg ¢

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

<400>

66
11
DNA
Homo

66

tctgettecta g

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

<400>

67
11
DNA
Homo

67

ggcttaggat g

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

68
11
DNA
Homo

sapiens

saplens

sapiens

sapiens

sapiens

sapilens

sapiens

saplens

10
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<400> 68
ggttgttgcg g

<210> 69

<211> 11

<212> DNA

<213> Homo sapiens

<400> 69
acaagtaccc a

<210> 70

<211> 11

<212> DNA

<213> Homo sapilens

<400> 70
cttectecttga g

<210> 71

<211> 11

<212> DNA

<213> Homo sapiens

<400> 71
gctaataatg t

<210> 72

<211> 11

<212> DNA

<213> Homo sapiens

<400> 72
tgtgettttt t

<210> 73

<211> 11

<212> DNA

<213> Homo sapiens

<400> 73
catcacggat ¢

<210> 74

<211> 11

<212> DNA

<213> Homo sapilens

<400> 74
gcagcagcag C

<210> 75

<211> 11

<212> DNA :
<213> Homo sapilens

<400> 75
tgactgtatt a

<210> 76

11
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<211> 11
<212> DNA
<213> Homo

<400> 76
gaatgctectt g

<210> 77
<211> 11
<212> DNA
<213> Homo

<4005 77
gtagttctgg a

<210> 78
<211> 11
<212> DNA
<213> Homo

<400> 78
tccectetet ¢

<210> 79
<211> 11
<212> DNA
<213> Homo

<400> 79
gggcagtgge t

<210> 80
<211> 11
<212> DNA
<213> Homo

<400> 80
aaatatgtgt t

<210> 81
<211> 11
<212> DNA
<213> Homo

<400> 81
gtcattttct a

<210> 82
<211> 11
<212> DNA
<213> Homo

<400> 82
ctctccaaac ¢

<210> 83
<211> 11
<212> DNA
<213> Homo

<400> 83

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

saplens

sapiens

12
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ttaatgtgta a

<210> 84
<211> 11
<212> DNA
<213> Homo

<400> 84
tcaagcaatc a

<210> 85
<211> 11
<212> DNA
<213> Homo

<400> 85
gaagacactt g

<210> 86
<211> 11
<212> DNA
<213> Homo

<400> 86
gggtagggtg a

<210> 87
<211> 11
<212> DNA
<213> Homo

<400> 87
tggaacagtg a

<210> 88
<211> 11
<212> DNA
<213> Homo

<400> 88
gagtggctac ¢

<210> 89

<211> 11

<212> DNA
. <213> Homo

<400> 89
gtcagggtece ¢

<210> 90
<211> 11
<212> DNA
<213> Homo

<400> 90
gtcagtcact t

<210> 91
<211> 11
<212> DNA

sapilens

sapiens

saplens

sapiens

sapiens

sapiens

sapiens

13

PCT/US01/24031

11

11

11

11

11

11

11

11
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<213> Homo

<400> 91
agcagagaca a

<210> 92
<211> 11
<212> DNA
<213> Homo

<400> 92
agcgatggag a

<210> 93
<211> 11
<212> DNA
<213> Homo

<400> 93
cgtggggtgt a

<210> 94
<211> 11
<212> DNA
<213> Homo

<400> 94
ggggctgeee a

<210> 95
<211> 11
<212> DNA
<213> Homo

<400> 95
gatctcegtg t

<210> 96
<211> 11
<212> DNA
<213> Homo

<400> 96
catttttatc t

<210> 97
<211> 11
<212> DNA
<213> Homo

<400> 97
ctttctttga g

<210> 98
<211> 11
<212> DNA
<213> Homo

<400> 98
tattaactct c

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

14
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i1

11

11

11

11

11

11

11
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<210> 99
<211> 11
<212> DNA
<213> Homo

<400> 99
caggagacce ¢

<210> 100
<211> 11
<212> DNA
<213> Homo

<400> 100
ggaaatgtca a

<210> 101
<211> 11
<212> DNA
<213> Homo

<400> 101
cctggttcag t

<210> 102
<211> 11
<212> DNA
<213> Homo

<400> 102
tttttaagaa c¢

<210> 103
<211> 11
<212> DNA
<213> Homo

<400> 103
tttggtttte ¢

<210> 104
<211> 11
<212> DNA
<213> Homo

<400> 104
attttgtatg a

<210> 105
<211> 11
<212> DNA
<213> Homo

<400> 105
actttagatg g-

<210> 106
<211> 11
<212> DNA
<213> Homo

sapiens

sapiens

sapiens

sapiens

saplens

sapiens

sapiens

sapiens

15
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11

11

11

11

11

11

11
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<400>

gagtgagacc c

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

<400>

gtacacacac c

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

<400>

106

107
11
DNA
Homo

107

108
11
DNA
Homo

108

ccacagggga t

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

<400>

109
11
DNA
Homo

109

ttaaaagtca c

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

<400>

110
11
DNA
Homo

110

acagactgtt a

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

<400>

111
11
DNA
Homo

111

ccactgcaac ¢

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

112
11
DNA
Homo

<400> 112
ctataggaga c

<210> 113
<211> 11
<212> DNA
<213> Homo

<400> 113
gttccacaga a

<210> 114
<211> 11

sapiens

sapiens

sapiens

sapiens

sapilens

sapiens

sapiens

16
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11

11

11

11

11

11

11

11
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<212> DNA
<213> Homo

<400> 114
taccacctcce ¢

<210> 115
<211> 11
<212> DNA
<213> Homo

<400> 115
gccctttete t

<210> 116
<211> 11
<212> DNA
<213> Homo

<400> 116
ttaaatagca ¢

<210> 117
<211> 11
<212> DNA
<213> Homo

<400> 117
agacatactg a

<210> 118
<211> 11
<212> DNA
<213> Homo

<400> 118
tcceccagga g

<210> 119
<211> 11
<212> DNA
<213> Homo

<400> 119
agcccaaagt g

<210> 120
<211> 11
<212> DNA
<213> Homo

<400> 120
actaccataa ¢

<210> 121
<211> 11
<212> DNA
<213> Homo

<400> 121
tacaaatcgt t

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

saplens

sapiens

17
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11

11

11

11

11

11

11

11
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<210> 122
<211> 11
<212> DNA
<213> Homo

<400> 122
ttgggtgaaa a

<210> 123
<211> 11
<212> DNA
<213> Homo

<400> 123
cattatccaa a

<210> 124
<211> 11
<212> DNA
<213> Homo

<400> 124
agaaaccacg g

<210> 125
<211> 11
<212> DNA
<213> Homo

<400> 125
accaaaacca c

<210> 126
<211> 10
<212> DNA
<213> Homo

<400> 126
tgaaataaac

<210> 127
<211> 10
<212> DNA
<213> Homo

<400> 127
tttggtttec

<210> 128
<211> 11
<212> DNA
<213> Homo

<400> 128
gtggagacgg a

<210> 129
<211> 11
<212> DNA
<213> Homo

sapiens

sapiens

sapliens

sapiens

sapiens

sapiens

sapiens

sapiens

18

PCT/US01/24031

11

11

11

11

10

10

11
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<400> 129
tttgtgttgt a

<210> 130

<211> 11

<212> DNA

<213> Homo sapiens

<400> 130
ttatgtttaa t

<210> 131

<211> 11

<212> DNA

<213> Homo sapiens

<400> 131
tggaaatgac ¢

<210> 132

<211> 11

<212> DNA

<213> Homo sapiens

<400> 132
tgccacacag t

<210> 133

<211> 11

<212> DNA

<213> Homo sapiens

<400> 133
gatgaggaga ¢

<210> 134

<211> 11

<212> DNA

<213> Homo sapiens

<400> 134
atcaaaggtt t

<210> 135

<211> 11

<212> DNA

<213> Homo sapiens

<400> 135
agtcacatag t

<210> 136

<211> 11

<212> DNA

<213> Homo sapiens

<400> 136
ttcggttggt c

<210> 137

19

PCT/US01/24031

11

11

11

11

11

11

11
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<211> 11
<212> DNA
<213> Homo

<400> 137
ccccacacgg g

<210> 138
<211> 11
<212> DNA
<213> Homo

<400> 138
ggcttgectt t

<210> 139
<211> 11
<212> DNA
<213> Homo

<400> 139
atcccttece g

<210> 140
<211> 11
<212> DNA
<213> Homo

<400> 140
tctcacgtet ¢

<210> 141
<211> 11
<212> DNA
<213> Homo

<400> 141
ctagcgtttt a

<210> 142
<211> 11
<212> DNA
<213> Homo

<400> 142
gtggctgacg c

<210> 143
<211> 11
<212> DNA
<213> Homo

<400> 143
ctcttaaaaa a

<210> 144
<211> 11

<212> DNA
<213> Homo

<400> 144

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

20
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11

11

11

11

11

11

11
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tgggaagagg g

<210> 145

<211> 11

<212> DNA

<213> Homo sapiens

<400> 145
gtttaaggat g

<210> 146

<211> 11

<212> DNA

<213> Homo sapiens

<400> 146
ctttgttttg ¢

<210> 147

<211> 11

<212> DNA

<213> Homo sapiens

<400> 147
attgccaatc t

<210> 148

<211> 11

<212> DNA

<213> Homo sapiens

<400> 148
tgttgaaaaa a

<210> 149

<211> 11

<212> DNA

<213> Homo sapiens

<400> 149
acaaaaaggc C

<210> 150
<211> 11

<212> DNA
<213> Homo sapiens

<400> 150
aagatgcaca c

<210> 151

<211> 11

<212> DNA

<213> Homo sapiens

<400> 151
gtagaggaaa a

<210> 152

<211> 11
<212> DNA

21

PCT/US01/24031

11

11

11

11

11

11

11

11
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<213> Homo

<400> 152
ttgttcaagg g

<210> 153
<211> 11
<212> DNA
<213> Homo

<400> 153
ctcttcaaaa a

<210> 154
<211> 11
<212> DNA
<213> Homo

<400> 154
tattaaaata g

<210> 155
<211> 11
<212> DNA
<213> Homo

<400> 155
gaattcacca g

<210> 156
<211> 11
<212> DNA
<213> Homo

<400> 156
aaggagaact g

<210> 157
<211> 11
<212> DNA
<213> Homo

<400> 157
aatatctgac t

<210> 158
<211l> 11
<212> DNA
<213> Homo

<400> 158
tcagtgacca g

<210> 159
<211> 11
<212> DNA
<213> Homo

<400> 159
gcaaagtgce ¢

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

22
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11

11

11

11

11

11

11

11
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<210> 160
<211> 11
<212> DNA
<213> Homo

<400> 160
taaatacttg t

<210> 161
<211> 11
<212> DNA
<213> Homo

<400> 161
gtcactaatt t

<210> 162
<211> 11
<212> DNA
<213> Homo

<400> 162
ataacctgca g

<210> 163
<211> 11
<212> DNA
<213> Homo

<400> 163
tgcatctgtg ¢

<210> 164
<211> 11
<212> DNA
<213> Homo

<400> 164
taaaggcaca g

<210> 165
<211> 11
<212> DNA
<213> Homo

<400> 165
gaccgegget t

<210> 166
<211> 11
<212> DNA
<213> Homo

<400> 166
actccggtgt g

<210> 167
<211> 11
<212> DNA
<213> Homo

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

sapiens

23
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11

11

11

11

11

11

11
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<400>
cttectecacct

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

<400>
tegtgetttyg

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

<400>
gagcagtgcet

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

<400>
ctctaaaaaa

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

<400>
gaaaccecggt

167
a

168
11
DNA
Homo

168
t

169
11
DNA
Homo

169
g

170
11
DNA
Homo

170
a

171
11
DNA
Homo

171
a

sapiens

sapiens

sapiens

sapiens

PCT/US01/24031

11

11

11

11

11

<210> 172
<211> 11
<212> DNA
<213> Homo sapiens
<400> 172 .
aacacagtgc c 11
<210> 173
<211> 2565
<212> DNA
<213> Homo sapiens

<400> 173

tcgcgatget
acccctgggce
cacggcgecceyg
ccactccteg
ccagecggcet
cactgcgegyg
agccagectce
agcaccgctg
gcttcgaggg
ataccacgcc
ccgetgtgea
gaggtgtggg

gctgegeetg
tgectgagecce
caccttectg
gacccccgag
gctgtggatce
cttcacgtgg
tggaggcccec
gctggaggge
cgcecetgeecyg
ctteccacctg
gtgccaggcet
ctggtcacgg

ttgctggect
cgtgccgeet
gaggcctgge
gaggcccagce
gggctgcage
accacagggg
tgceecggecce
tcgtgecacge
gcgctgcaag
gtctceccacag
ggcaggggag
gctgggecce

gggcggecge
gecggccccag
gggectgecg
gtgtggacag
ggcaggcccyg
accaggacac
agcgctgtgt
tggctgtcga
atgaggcggg
agtttgagtg
cctetctget
tgtgcctggg

24

agggcccaca
cagctgctac
cgagctgggyg
cctggtgggt
gcaatgccag
ggctttcacc
ggccctggag
cggctacctg
ccaggceggce
gctgcectte
ctgcgtgaag
gactggetgce

ctgggecagyg
gctectcettec
ggcgacctgyg
gcgggceccag
ctgcagegec
aactgggccc
gcaagtggcg
tgccagtttg
ccagccgtgt
ggctetgtgg
cagcctgagg
agcectgaca

60
120
180
240
300
360
420
480
540
600
660
720
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acgggggctg
ctgagggctt
cgtgcgagea
gtttccggece
ccggtgtgtyg
agggacatga
aggcttccca
acgaggcctg
agcctacgca
agccacagat
cctaccacte
cactgeccette
accaccagat
gtattctctc
ccaaatatcce
ctggcaccca
ccaccectegg
ccacccagct
ctgtgtctece
ccetectgece
attccaaagce
tgccecctcacce
acagccagag
tggtggtect
acaagcgcat
aacccatgee
ggggtgcaga
ggacccatgg
tcetetetea
accaaggata
aaatggggtg

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

<400>
atgcctgett
aactgcacgce
cgggtgggca
acacccacca
ctcgacatcce
ctcacagggyg
gtcaagcgcc
gaggcggcgg
cgccaggtge
ttcgaggtgt
atggccaagce
ggtgacgcct
ggcatggtet
gccaaggtcc
agggatgetg
tgcgecatcte
tggaggcccce
ccgettgtec
cctcaagagt
tgatgccaga
tgaaaaggac
ttggtttggg
tcagctgect

cgaacacgaa
ccggetggea
gcagtgtgag
agcggaggat
ccagcagatg
gctggagget
ggacctcgga
gaaggcctte
gccgectgac
accctaccceg
ctcagtgctce
tgcccaccag
ccecegtgate
tgtctctcat
ggagctecttc
gaccaccact
tgcccageta
tccecattate
tgcccatcaa
ctctcagagce
cccccaaate
agctcccaca
ggatgaccgg
gcttgcactg
cactgactgc
ccccaggggce
cceccecteat
gggctgcccea
accactagac
caccaaagcc
tcaaccttaa

174
2832
DNA

tgtgtggagyg
gcagacgggc
cceggtgggce
gatccgecacc
tgtgtcaact
gatggcatca
gatgagttge
aacggtggct
tttgecectgy
gagcccacct
tccgtcacce
cctectgtga
gcagccaact
tcagcacagce
cctgeccace
catttgcctg
cccectecaag
ccaactgecece
atctctgtge
cccactaacc
ccaagggaag
gcagccccaa
tggctgetgg
ggcatcgtgt
tatcgctggg
agcctcacag
ggagtatggg
gctggacaga
ttggctctca
cttaagacct
aaaaaaaaaa

Homo sapiens

174
ctctegettt
tcagtgtgec
agagctccat
tcgaggactt
tggatacctc
atgtcttcat
ttcagaagca
agctgececcat
ccaccaccga
cggccaagaa
tgccacacga
tccaccccag
cgeeettege
ttcgggaagy
gggeggggct
cccaccgagyg
cgggcgetgg
acagctcctt
taggcagaga
ggggtgagga
acagaaggce
tggcagctgg
ctgcaccccce

gttgcagcecc
cgccaaaaac
cgtgtctege
ccaccgtaag
tggcaaccac
cctggtgtte
gatcctggag
ggtcatctgt
ggccgagetg
gaacaccaac
gatgagcecccc
gccettetge
cecgecgeecee
ccaggcccegt
tggccagtge
ccececggeage
cctecgeaca
ggtggtttca
ctcaagttac
ttgctgegte
agatgagaaa
gagaacttct
tceccacccecece

aggtggatgg
gcagttgecga
cacaaggcta
gctgtgtgga
acgttggtgyg
gctgcagecce
tggatgacgg
ggacggagat
cctatagacc
ggccacccee
ggectgtggt
tcecetgecac
atccagatct
ctcctgecca
agtcccceccat
gaatcccacc
ccccagatge
agccctetet
ctgcectgecac
agacctcacc
atggccccag
cagccetggg
tggcactcct
actgcacccyg
tcatccatge
gggtgcagac
gcgctggaca
tggcttcctg
ggaactctgc
cagggggcgyg
aaaaaaaaaa

cgagccatga
tcataccgeca
ttcctcaatyg
gtatacaaca
ccctteceeg
agcctggata
gtcaagtcct
ggcaacaaga
ctggtgtegyg
gtggacgaga
gccctgeate
atgcgeccgeg
agcgtcaaca
gagagggaca
cttcagggag
agtcttgtte
ttcgtctgece
tcteetetgt
accttectct
atatggagcc
ggtctectet
ctccecagecce
agcacacaca

25

tcacgtgtcce
ggacccctgt
cagctgecac
cacagatgag
cttcgagtgt
tgcaggggcc
ggaggatgag
gcctgggate
gagcttecca
gctcagtgee
ggtctetgece
acacccagcet
gccttetgece
ccagcececcecect
gtttccagac
taaccatgcec
ccttgtecte
gaccaccacce
ccagcccgcea
catcagcect
tcccaagttyg
ggaggctggt
ggtgccaacg
ctgtggeccce
tgggagcaag
ctgcagaacc
catggccggg
ctceccagge
ttecetggecc
gtgctggggt
aaaaa

tgaagacttt
tggtggtget
gccgetttga
tcegeggega
ccatgecgcag
accgggagtce
gcctgaagaa
acgaccacgg
gcgacgagaa
tgttctacgt
gcaagatctc
tcaaggagat
gtgacctcaa
agtgcaccat
gtggccccag
acagacctta
ttctcacage
gggaggacac
cctggggttyg
tcetgggaca
ctcectggeat
tgcaactctt
caagttggece

PCT/US01/24031
tgccgetgea 780
gcccaggete 840
tgtcgecetgg 200
tgccagattg 960
tattgtagecg 1020
atgggtgccec 1080
gaagatgaag 1140
ctgtggatgg 1200
gaggacagag 1260
cccagggtece 1320
acgcatccca 1380
ttgtccecgtyg 1440
taccaacccg 1500
atgatctcaa 1560
acccgggteg 1620
cctcetggtea 1680
agaacccagg 1740
tccaggtccce 1800
gcecteccca 1860
acacatcccc 1920
gcectgtgge 1980
cttgccgage 2040
tgtgtctttt 2100
catgcaccca 2160
agcccaacag 2220
agcgtgtgat 2280
gctgcaccag 2340
ccagccaggg 2400
agcgctegtyg 2460
cttctccaat 2520

2565
gtccageggg 60
gggtgcctcet 120
ggaccagtac 180
catgtaccag 240
gctgteccate 300
cttcgatgag 360
caagaccaag 420
cgagctgtge 480
ctgcgectac 540
gctcttcage 600
cgtgcagtac 660
ggacgcctat 720
gtacatcaag 780
ccagtgagcg 840
atgcccactg 900
ggcaccagac 960
tttectgagt - 1020
atctctgcag 1080
gaagaaatgt 1140
agcctcagga 1200
aacacccagc 1260
acgctctggt 1320
cccagctgeg 1380
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cctgacattg
cgcccacceac
cccteegeec
gtagaaatgg
acccagttca
ttteegtgge
acaattgcac
acagaggata
cctagcaaat
ctcaagcatt
gggtccccag
ggtggggagg
aaaagctcag
gtactcaggc
caagtatatt
cttagtgatc
tcacacagca
cgatgtgctc
tecctecaacce
cccatgtata
ctctgcatac
gcagctccaa
caggtacctt
tggatcteceg
aaaaaaaaaa

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

<400>
gcggccgcag
ggggcaggtce
ggaggctgcce
tggatgggcet
gcatgtgtca
catggacacg
gtccegtete
ggccaaccgg
gagagtggtc
agcaactgga
gtatgtggeg
ttactttgac
ggaagacaag
tgcctataaa
aaccggcecta
gcgaaggagc
gtcggeegtyg
catgtcctca
tggctttgac
ggggcaggat
ttcetteage
cctecaccaca
caacctgtcc
gctggecagte
cacatccaat
gtttcgcage
ggagggcttc
gaggccacag
gcatgccectg

agccagtgga
ttagaccacg
gacagttotg
aaatcattgt
gatccacggce
ctgtttgecag
aagcgtgggg
ccaccgagac
tcagggtaca
tattaagcac
tcetggecte
cggggaggag
ggcegggtett
atggtgggtt
ttgtatttta
ttctattggg
agtctgtggg
cctctecttga
tctecctaga
tacaagtaca
ctgcacctge
ccctgectet
ggctgcaccg
tgtacactat
aa

175
4640
DNA

ctctgtgtcet
cccacctect
ctttgttgtg
actgtaaaag
ctccaccegg
ctagacattg
tgggcaggcc
teggagggga
gctccaccta
ctactgggtg
tgcecgeece
cagctgggac
cteccttgtge
ttgaacccat
atctctctaa
tctttctgag
tggcagaagc
tgcttggeece
tcagtctgtg
cacagatgta
accccagecet
gtcceettece
gtgtgtggee
caataaaagt

Homo sapiens

175
cctgagecag
cgggcaccca
cgggcgctga
gccaaaggga
gagccggaca
ctgccagata
tatggcccca
agccaagtga
ttgtecctttg
ggcttcatet
ccectgatgg
aatgggacag
ggcagtttca
gagatcccta
tcggatgect
atctttgaat
gagttcaccc
gacctgacct
cgctategee
gtgcgaggac
ccctatgatg
gaagatgaca
cccaagacaa
ctcctegtgg
gctgcgetet
caccctgace
atggaggctg
aaaagacagt
ggctgagatg

ggccccectee
ccatgcgagg
gcceccagece
ccgtgegggg
ggacccagcet
acaggaccag
gcgagcccca
agatccacac
atttcccettt
tcatggggga
ccaacttcaa
tctttgtggt
cctteccaggce
tgtctgtecce
tcatgattct
accaccgecat
cattgcegac
tcaactgcag
aggagtggga
ttccagggat
gagacctcac
ccaagttgaa
agggcactcc
cggccatcat
tcttecatcga
attccaccta
agcagtgctg
taaagcaaag
agatggtggt

gaagggggcyg
gaccgegtte
gttgcagctyg
cctagtgact
gacgccttce
acctccgeca
aggactgcett
cacgatgagc
gaaccaggct
ctgggttcac
tgctgceceeca
ccagaactga
ccgggattgyg
aaaccaaagg
acatattgaa
gttcagagag
aagctagcge
ctggggectt
agggtccctg
cacacagatg
tggccectge
ccacccactg
cgctcectecace
gggtttgtta

ctcgtcagga
cgagctctgg
cggagcaggt
ctggaaccgg
gagccaggac
ggtggtyggag
cagccgggaa
aatactctcce
ctacgggcat
cgtgatccat
ccectggetac
tcagtgggac
agctctgeac
ggaaatcagc
caatccatcce
agagctggac
ctgcctgeag
ctggtgccat
tgggactatg
gaggaccacg
cactacctecc
tcectatgea
tgtgcacctg
cctggctgga
gcgtagacct
tgcggaggtyg
agaacaccaa
aagagaagtg
ttatggctce

26

tggccacacc
ctcagcctcee
ttttegtgte
ccctecttgg
tcctetgete
ttgagctcca
ttttttaatg
accaggcccc
gccetctact
tgtgtectag
ccaccttctg
gcctgggagy
gctatgctgg
ccettgteat
gttttagggce
ggtaagtaac
tgggcattca
cagggctttg
tagatattgt
tacacatgct
ctgcgtctgt
cctgagectt
caggcacagc
caaaaaaaaa

ccggggcage
ctectggtge
cacgatgagg
agagcccgag
ctgggtgggy
gacaaccaca
ctgtgggtag
aacacccacc
cctetgegge
cggatgctca
tccgacaact
cacgtttatc
catgacggcc
tcecteccage
ccggatgtge
cccagcaagg
cataggagct
gtcctecaga
ggctgtgcac
acttcagcct
tcctecctet
ggaggagacg
ggcaccatcg
atttacatca
caccactggce
gagccctcgg
gtctcecectt
acttttectg
agagctgetg

PCT/US01/24031
tcctagacca 1440
tctectaggt 1500
atgtatagta 1560
ccaggccecte 1620
ccaaacaggg 1680
cggtttacag 1740
ctceccattte 1800
acctttgtce 1860
gtgctegtte 1920
gaaaccaaga 1980
cacacacagc 2040
gatccgacag 2100
gtaccaccat 2160
cagctcttaa 2220
cctaaggaac 2280
ttcctecagg 2340
gtacatacca 2400
ggacatcttg 2460
gtacaccatg 2520
ccagecccag 2580
gctcaaagca 2640
ctgagcagac 2700
cccgecacca 2760
aaaaaaaaaa 2820

2832
aagcaggccyg 60
tggtgctcag 120
gcccaggete 180
agagccctgg 240
gcaccctgge 300
gctattatgt 360
atgtggccga 420
ggcaggcttc 480
agatcaccat 540
cagctactca 600
ccacagttgt 660
tccaaggetyg 720
gcattgtett 780
atcctgtcaa 840
cagaatctecg 900
tcaccagcat 960
gtgacgectg 1020
gatgctccag 1080
aggaggcaga 1140
cccctgacac 1200
tcatcgacag 1260
gccttecagaa 1320
tgggcatcgt 1380
atggccaccce 1440
cagccatgaa 1500
gccatgagaa 1560
tgaagacttt 1620
gcctetecca 1680
ttcgecttegt 1740
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cagcacacce
acaacaacct
gaaacagcag
cctgcaccta
gcegtttgea
gttaaagatt
ggacaaagaa
gtcagececect
taagacggtt
aagtcccttt
ggceccectee
ccatgcgagg
gceceeagee
ccgtgegggy
ggacccaget
acaggaccag
gcgagceccca
agatccacac
atttcccettt
tcatggggga
ccaacttcaa
tectttgtggt
ccttcecagge
tgtctgteccec
tcatgattct
accaccgcat
cattgccgac
tcaactgcag
aggagtggat
aggatgagga
tcaccactac
tgaatcccta
ctectgtgea
tcatcctgge
tcgagcgtag
cctatgegga
gctgagaaca
aaagaagaga
tggtttatgg
ggccaaaaaa
gatgcaaggy
aactccattt
gagcactgas
taaaggggaa
tttggctatt
ctggaccctt
aaacataaaa
caccatcttc
aaaaaaaaaa

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

<400>

aattgcttcce
cgecggatgge
ctgctctece
tccagtgget
aggatggggg

cgaatattga
aatctcatce
aagaactaac
ggctaggata
aaactaactc
tataggaatg
gttctgcaaa
tcctttecece
ctttaggaca
ccttgeteca
ctcgtcagga
cgagctetgg
cggagcaggt
ctggaaccgg
gagccaggac
ggtggtggag
cagccgggaa
aatactctcc
ctacgggecat
cgtgatccat
ccetggetac
tcagtgggac
agctctgeac
ggaaatcagc
caatccatcc
agagctggac
ctgectgeag
ctggtgecat
ggactatgge
ccacgactca
ctcctectee
tgcaggagga
cctgggecacce
tggaatttac
acctcaccac
ggtggagccce
ccaagtctcce
agtgactttt
ctccagaget
caaccacatg
ttctettctg
ttrtttaagg
ataaaacgca
gcatgtaaac
gtcacatgac
gctggtgtce
gacaaggcaa
ttggtttget
aaaaaaaaaa

176
5540
DNA
Homo sapi

176

ggggagttge
gcgtecectga
cgggcetgegg
ctctttggece
tccagecetge

PCT/US01/24031
agagggggcc aaaaaacaac cacatggatt ttttatagga 1800
tgttttgatg caagggttct cttctgtgte ttgtaaccat 1860
ataactaact ccatttttgt ttaaggggcc tttacctatt 1920
actttagagc actgacataa aacgcaaaaa caggaatcat 1980
tgggattaaa ggggaagcat gtaaacagct aactgttttt 2040
aggaggtttg gctattgtca catgacagac tgttagccaa 2100
ccteccetgg acccttgetyg gtgtccagat gtctgeggtt 2160
cgacctaaac ataaaagaca aggcaaagcc cgcataattt 2220
ttagtccacc atcttecttgg tttgetgget ctccgaaata 2280
aaaaaaaaaa aaaaaaaaaa gcggccgcag cctgagccag 2340
ccggggeage aagcaggccg ggggcaggtce cgggcaccca 2400
ctcctggtge tggtgctcag ggaggctgece cgggcgetga 2460
cacgatgagg gcccaggcetce tggatggget gccaaaggga 2520
agagcccgag agagccctgg gecatgtgtca gagccggaca 2580
ctgggtgggg gcaccctgge catggacacg ctgccagata 2640
gacaaccaca gctattatgt gtcccgtcte tatggeccca 2700
ctgtgggtag atgtggccga ggccaaccgg agccaagtga 2760
aacacccacc ggcaggcttce gagagtggtc ttgtcctttg 2820
cctetgegge agatcaccat agcaactgga ggcttcatct 2880
cggatgectca cagctactca gtatgtggeg cccctgatgg 2940
tccgacaact ccacagttgt ttactttgac aatgggacag. 3000
cacgtttatc tccaaggctg ggaagacaag ggcagtttca 3060
catgacggec geattgtett tgectataaa gagatcecta 3120
tcetcccage atcctgtcaa aaccggecta teggatgect 3180
ccggatgtge cagaatctecg gecgaaggage atctttgaat 3240
cccagcaagg tcaccagcat gtcggeccgtg gagttcaccce 3300
cataggaget gtgacgectg catgtcctca gacctgacct 3360
gtcctecaga gatgetccag tggetttgac cgctatcgee 3420
tgtgcacagg aggcagaggg caggatgtge gaggacttcc 3480
gcctceectg acactteett cagecccctat gatggagacc 3540
ctettcatcg acagcctcac cacagaagat gacaccaagt 3600
gacggectte agaacaacct gtcccccaag acaaagggca 3660
atcgtgggea tcgtgetgge agtectecte gtggeggeca 3720
atcaatggce accccacatc caatgctgeg ctecttcttea 3780
tggccageca tgaagtttcg cagccacccet gaccattcca 3840
tcgggecatg agaaggaggg cttcatggag gctgagcagt 3900
cctttgaaga ctttgaggcc acagaaaaga cagttaaagce 3960
cctggeectet cccageatge cctgggetga gatgagatgg 4020
getgeteget tegtcagecac accccgaata ttgaagaggg 4080
gattttttat aggaacaaca acctaatctc atcctgtttt 4140
tgtcttgtaa ccatgaaaca gcagaagaac taacataact 4200
ggcctttace tattcctgca cctaggetag gataacttta 4260
aaaacaggaa tcatgccgtt tgcaaaacta actctgggat 4320
agctaactgt ttttgttaaa gatttatagg aatgaggagg 4380
agactgttag ccaaggacaa agaagttctg caaacctccc 4440
agatgtctge ggttgtcage cccttecettt cccccgacct 4500
agccecgecata attttaagac ggttctttag gacattagtc 4560
ggctecteccga aataaagtcc ctttecttge teccaaaaaaa 4620
4640

ens

gagggagcga gggggaataa aggacccgcyg aggaagggcc 60

gggtcegtgge gagttcgecgg agecgtgggaa ggagcggacce 120

gccatggeca cggcggageg gagagccecte ggcatcgget 180

actctggtge tcatctgcge cgggcaaggg ggacgcaggy 240

tacggcggat ttgacctgta cttcattttg gacaaatcag 300
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gaagtgtgct
tcatcagccc
tgaaactgac
tgccaggagyg
atgaaaacag
tccatgaaga
caattgttta
acagtaagga
actcaatttt
caggagagtc
acagggtcct
ctgtggaaga
ctgcactcca
ccaccacaca
tcectageect
aggtccctcee
aaaagtggcc
gaatggaggt
caaagaatgc
tcaacaacaa
aactcgatgc
cacagccagg
ccaagtaccc
ctecceccace
tcecegteccee
ctecetececete
ctctcetecaga
tgataaagcc
caatcatgat
aactacagtc
aactgcaaga
ctgaaggtga
tcctgeetet
ccttcacccee
tggggtccct
tgggatttgce
ccaagtgaga
taagtgaaat
ctaaaaccca
aatcaacaga
ggtttggett
cataagttga
ttttgtttgt
cagagctgag
tgtgtgtgta
caaggggaaa
ctaggactca
tcacttgcta
cctectgeat
tccetgteeca
aatatacatt
agcttcattc
atcaatacca
attaagccca
caacagtcag
cttagaaagc
aggtacagtc
gaatctgecag
ctcceccacage
tccagactca
tagaacacta

gcaccactggy
acagttgaga
agaagacaga
agacacttac
acaagggtac
tctettttte
ctgtgttggt
tcatgtgttt
gaagaagtcc
atttcaagtt
ctgcagctte
tacttattta
ggtcagcatg
ctgttctgac
ggctctecte
accccctgec
aacggtagac
tcgttgggga
aagagtcaag
tatgcgtcgg
cttgtgggte
agacacgggyg
actcaacaac
tcetgegece
accttccacc
ccgeecteet
aacttcagga
cactgacctt
cagctgaaag
agatttatag
tgctcteaac
aatgcagagt
actccacctc
tgtgcaccac
ggtgtggtaa
aggtacataa
aggggagcag
cagttgtgtg
caggccatca
caatggcatt
cagtttaaat
tcttcccaaa
ttgttttttg
agacaatggt
tacaaatata
tacatcagat
ccccatttat
aacactgggc
cagcctattce
agccacccaa
tagtggcttg
actcacttta
atttttogtgg
ctgatttectt
atgaacccaa
aaaaacaaac
aggggaaaat
tgccaacacc
tgcctacaac
tgaaagcaac
ggcttcttct

aatgaaatct
atgtccttta
gaacaaatcc
atgcatgaag
aggacagcca
tattcagaga
gtgaaagatt
cccecgtgaatg
tgcatcgaaa
gtcgtgagag
aagatcaatg
ctgtgtecag
aacgatggcc
ggttccatcce
tggtggttct
gaggagagtg
gcctettatt
gaaaagggct
atgccggage
ccttettecce
ctactgagga
cgctgcatca
gcctaccaca
cactgcecte
cttcececcte
ccaaggccett
gatgttagaa
cacacattct
aaacagatat
ccagccatet
aggattatgt
tggataagaa
catcectgga
ccaagaaaga
gaaactcaac
aaaatgtatg
gtgtttactg
caatagacag
gcagctagag
gtcgaagagce
cacttgaggt
ataccatcat
ttttttttcet
cctgacataa
cttctetttg
ctgcaacaca
ccaggtettt
ttcatcaccc
aaaattatct
attctcagat
ggctatggtc
cttagaacag
ccatggcaga
cacaatcctt
cagtcagatg
aggagtttcc
agatctaggc
aaactgacac
agagtctccc
ccececagect
ttcatgtagt

attactttgt
ttgttttcecte
gtcaaggect
gatttgaaag
gcgtcatcat
gggaggctaa
tcaatgagac
acggctttca
ttctagcagce
gaaacggctt
actcggtcac
cgcctatett
tctcttttat
tggccatcge
ggccectetyg
aggaagaaga
atggtgggag
ccacagaaga
aggaatatga
cceggaagtyg
aaggatatga
acttcaccag
ccteetegee
cceegeccece
ctceccagge
ctgtctagag
caagtctttce
aaaaattggt
tttaaattgc
atcacctcta
ctcatggaga
atacattgcet
ctttggacce
ggaaaacttt
atcagacggg
gcatctttte
atggaaaagg
gggcgtattce
gtggetgget
aacctgttaa
atgaagttta
taggacctat
tggtaaagcc
taaggatctt
gcttttegac
gaaatgctcet
ctggatctgt
agggataaaa
ctctctetag
cttttctgga
tccaaagatc
agatataagg
cattgctaat
ctcaaattac
agagaaatga
agggagaatg
agagtgcctt
atctccaggt
agccttcteca
ctececcaace
tcctcataag
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ggaacagttg
cacccgagga
agaagaactc
ggccagtgag
tgectttgact
taggtctcga
acagctggcec
ggctctgeaa
tgaaccatcc
ccgacatgec
actcaatgag
aaaagaagtt
ctccagttet
cctgetgate
ctgcactgtg
tgatgatggt
aggcegttgga
aggtgctaag
attccctgag
gtactctcca
tcgtgtgtet
ggtcaagaac
gcctectgece
cagcgeccct
tccacctece
cccaaagtte
cagttagaga
tggcaatgcc
cagaaaacaa
gaaggttcca
ccagtaagaa
gggtttctaa
ttggcctagg
gcctacaact
tatgcagaag
cttgcaaatt
tatgttgcta
atgggagcat
ttggccagac
tgaatcatgt
tcctogtttte
cacacaatat
atgcaccaca
tgattaaccc
atagaacctc
gcctgaaatt
ttaatcaata
acagagatca
ctttccacaa
acaaggcaga
cttcaaaaat
gcctgggatyg
caatcacagc
aattccaaag
accctacttg
ggaaagccag
agtcagggac
gtacctccaa
gagagctaaa
ctgccgecatt
caggggccag

PCT/US01/24031
gctcacaaat 360
acaaccttaa 420
cagaaagttc 4380
cagatttatt 540
gatggagaac 600
gatcttggtyg 660
cggattgegg 720
ggcatcatcc 780
accatatgtg 840
cgcaacgtgg 900
aagccetttt 960
ggcatgaaag 1020
gtcatcatca 1080
ctgttectge 1140
attatcaagg 1200
ctgcctaaga 1260
ggcattaaaa 1320
ttggaaaagg 1380
ccgcgaaate 1440
atcaagggaa 1500
gtgatgcgtc 1560
aaccagccag 1620
ccecatctaca 1680
acccctececa 1740
aacagggcac 1800
ctgctctggg 1860
agaggagtgg 1920
agtataccaa 1980
atgatgaggc 2040
gagacagtga 2100
aatcatttat 2160
aatgctgceccet 2220
agcctaagga 2280
ttggaaatgc 2340
gatgttctte 2400
cttccagttt 2460
tgttgatgtg 2520
cagccagttt 2580
atggacccta 2640
taaaaatcaa 2700
cagagataaa 2760
cactagtttt 2820
gacttctggg 2880
ccataaggca 2940
agctgttaac 3000
tccaccatge 3060
agccctataa 3120
ttgtcttgga 3180
atcctaaaat 3240
atataaaata 3300
acatcaagcc 3360
catttatttt 3420
actatttcct 3480
agccgecact 3540
ctatctcectat 3600
ggggcataaa 3660
cacgggcegcet 3720
ccctagecett 3780
accagaaatt 3840
gtctaatttt 3900
aatatctcag 3960
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ccacctgcag
ggctcacagt
cagtccaccce
gagatgctga
acatcagtca
atagggaact
gactcagtgt
gactgtatga
ctggtttaca

ttatgatcag

actgtttttt
atggaagcat
ccgatgatat
tgtattgett
cattaataag
ctgaagcttg
agagctggtg
atcatcagaa
gtcagatggg
atgtttcage
attagtttgce
gggaatggag
tactcagata
tcttctaact
tgagtcattyg
cctgtacaat
aaaaaaaaaa

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

<400>

tgacattgct
gtagagacat
accccatgge
cgttgctgag
tatgceccagt
gcaaatgtat
gtcatcceeg
acaaggtgat
aaatccatca
gaaactgcac
ttttattaaa
ttcctatccea
ttcatggcag
ttataaatgt
aaccttgata
gtgcaccctce
gattaattaa
tgggcagaga
ggtaaaatcc
ccaatgtcaa
aaactatata
tgttctaacc
accaaattaa
ttcttettte
ttataaaaaa
gacaaccctg
aaaaaaaaaa

177
757
PRT

177

ggacccctga
tgagcccatce
actgccgegt
caacgagatg
gcagttacaa
gatgattttg
gttatttaga
atcttcatag
atacttgtgt
aaaattattg
gccaaatttg
gtgtgaataa
gttattctac
acaaatagtt
agaaccatat
cagtgagaca
tagtcttega
tgatcttgaa
attaaagaac
cccagttaaa
aagacatatg
aattgccttt
aagaattaga
tgtgataatt
tcagttatca
gaagttgcett

Homo sapiens

Met
Gly
Ser
Arg
Glu
65

Arg
Gln
Ala
Gln
Gly
145
Glu
Ala

Leu

Leu
Gln
Cys
Ala
50

Glu
Leu
Arg
Phe
Arg
130
Ser
Gly
Val

Pro

Leu Arg

5
Pro Trp
20

Ala

Asp

Tyx Leu

35

Cys Arg Glu

Ala Gln Arg

Leu Leu
Ala
Phe
Leu

val

Leu
Ala
Pro
Gly

Asp

70

Ile
85
Arg

Leu Trp
Leu
100
Asn

Pro

Thr
115
Cys

Trp

Val Ala

Cys Thr Leu

Ala Pro
165
Thr

cys

Thr
180
Gly

Tyxr

Phe Ser

Gly
Gly
Ala
Leu
Ala
150
Ala

Pro

Vval

Leu
Phe
Gln
Glu
135
val
Leu

Phe

Ala

Ala
Glu
Arg
40

Gly
Ser
Gln
Thr
Pro
120
Ala
Asp
Gln
His

Ala

PCT/US01/24031
aaaccattcc ataggagaat gggttcccca 4020
acaactgttt tgactgctgg cagtctaaaa 4080
gattcccgeg gecattcaga agttcaagec 4140
gtgagcatca gtgcaaatgc accattcagc 4200
gatgttgttt cggcaaagca ttttgatgga 4260
aaaaggctca gcaggatttg ttcttaaacc 4320
attacagtta agaaggagaa acttctataa 4380
tgggctatta caggcaggaa aatgttttaa 4440
cattcccetgt aaaaggcagg agacatgtga 4500
ttttcagcec ccgtgttatt gtccttttga 4560
tgttgtatat attcgtattc catgtgttag 4620
aaagaacagt tgtagtaaat tattataaag 4680
caagcetgtge ttgttggttt ttcccatgac 4740
actgaaatga cgagaccctt gtttgcacag 4800
tctgttgaca geccagctcac agtttcttge 4860
caagatctct cttttaccaa agttgagaac 4920
tatctggcca tgggtaacct cattgtaact 4980
gtgtcacata cactaaagtc caaacactat 5040
aggaaaaaat aattataaga tgataagcaa 5100
aaaaaaatta atgctgtgta aaatggttga 5160
cagtaaaaag tctgttaatg cacatcctgt 5220
tecttgttate tgagctctee tatattatca 5280
atatgatttt taatacactt aacattaaac 5340
cagaagatag ttatggatct tcaatgcctc 5400
ctataccatg ctataggaga ctgggcaaaa 5460
tttttaaaaa aataataaat ttcttaaatc 5520
5540
Trp Ala Ala Ala Gly Pro Thr Leu
10 15
Pro Arg Ala Ala Cys Gly Pro Ser
25 30
Arg Arg Thr Phe Leu Glu Ala Trp
45
Asp Leu Ala Thr Pro Arg Thr Pro
60
Leu Val Gly Ala Gly Pro Ala Ser
75 80
Arg Gln Ala Arg Gln Cys Gln Leu
90 95
Trp Thr Thr Gly Asp Gln Asp Thr
105 110
Ala Ser Gly Gly Pro Cys Pro Ala
125
Ser Gly Glu His Arg Trp Leu Glu
140
Gly ' Tyr Leu Cys Gln Phe Gly Phe
155 160
Asp Glu Ala Gly Gln Ala Gly Pro
170 175
Leu Val Ser Thr Glu Phe Glu Trp
185 190
Val Gln Cys Gln Ala Gly Arg Gly

29
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195 200 205
Ala Ser Leu Leu Cys Val Lys Gln Pro Glu Gly Gly Val Gly Trp Ser
210 215 220
Arg Ala Gly Pro Leu Cys Leu Gly Thr Gly Cys Ser Pro Asp Asn Gly
225 . 230 235 240
Gly Cys Glu His Glu Cys Val Glu Glu Val Asp Gly His Val Ser Cys
245 250 255
Arg Cys Thr Glu Gly Phe Arg Leu Ala Ala Asp Gly Arg Ser Cys Glu
260 265 270
Asp Pro Cys Ala Gln Ala Pro Cys Glu Gln Gln Cys Glu Pro Gly Gly
275 280 285
Pro Gln Gly Tyr Ser Cys His Cys Arg Leu Gly Phe Arg Pro Ala Glu
290 295 300
Asp Asp Pro His Arg Cys Val Asp Thr Asp Glu Cys Gln Ile Ala Gly
305 310 315 320
Val Cys Gln Gln Met Cys Val Asn Tyr Val Gly Gly Phe Glu Cys Tyr
325 330 335
Cys Ser Glu Gly His Glu Leu Glu Ala Asp Gly Ile Ser Cys Ser Pro
340 345 350
Ala Gly Ala Met Gly Ala Gln Ala Ser Gln Asp Leu Gly Asp Glu Leu
355 360 365
Leu Asp Asp Gly Glu Asp Glu Glu Asp Glu Asp Glu Ala Trp Lys Ala
370 375 380
Phe Asn Gly Gly Trp Thr Glu Met Pro Gly Ile Leu Trp Met Glu Pro
385 390 395 400
Thr Gln Pro Pro Asp Phe Ala Leu Ala Tyr Arg Pro Ser Phe Pro Glu
405 410 415
Asp Arg Glu Pro Gln Ile Pro Tyr Pro Glu Pro Thr Trp Pro Pro Pro
420 425 430
Leu Ser Ala Pro Arg Val Pro Tyr His Ser Ser Val Leu Ser Val Thr
435 440 445
Arg Pro Val Val Val Ser Ala Thr His Pro Thr Leu Pro Ser Ala His
450 455 460
Gln Pro Pro Val Ile Pro Ala Thr His Pro Ala Leu Ser Arg Asp His
465 470 475 480
Gln Ile Pro Val Ile Ala Ala Asn Tyr Pro Asp Leu Pro Ser Ala Tyr
- 485 490 495
Gln Pro Gly Ile Leu Ser Val Ser His Ser Ala Gln Pro Pro Ala His
500 505 510
Gln Pro Pro Met Ile Ser Thr Lys Tyr Pro Glu Leu Phe Pro Ala His
515 520 525
Gln Ser Pro Met Phe Pro Asp Thr Arg Val Ala Gly Thr Gln Thr Thr
530 535 540
Thr His Leu Pro Gly Ile Pro Pro Asn His Ala Pro Leu Val Thr Thr
545 ’ 550 555 560
Leu Gly Ala Gln Leu Pro Pro Gln Ala Pro Asp Ala Leu Val Leu Arg
565 570 575
Thr Gln Ala Thr Gln Leu Pro Ile Ile Pro Thr Ala Gln Pro Ser Leu
580 585 590
Thr Thr Thr Ser Arg Ser Pro Val Ser Pro Ala His Gln Ile Ser Val
595 600 605
Pro Ala Ala Thr Gln Pro Ala Ala Leu Pro Thr Leu Leu Pro Ser Gln
610 615 620
Ser Pro Thr Asn Gln Thr Ser Pro Ile Ser Pro Thr His Pro His Ser
625 630 635 640
Lys Ala Pro Gln Ile Pro Arg Glu Asp Gly Pro Ser Pro Lys Leu Ala
645 650 655
Leu Trp Leu Pro Ser Pro Ala Pro Thr Ala Ala Pro Thr Ala Leu Gly
660 665 670
Glu Ala Gly Leu Ala-Glu His Ser Gln Arg Asp Asp Arg Trp Leu Leu
675 680 685
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val Ala Leu Leu Val Pro Thr Cys Val Phe Leu Val Val Leu Leu Ala
690 695 700
Leu Gly Ile Val Tyr Cys Thr Arg Cys Gly Pro His Ala Pro Asn Lys
705 710 715 720
Arg Ile Thr Asp Cys Tyr Arg Trp Val Ile His Ala Gly Ser Lys Ser
725 730 735
Pro Thr Glu Pro Met Pro Pro Arg Gly Ser Leu Thr Gly Val Gln Thr
740 745 750
Cys Arg Thr Ser Val
755

<210> 178
<211> 278
<212> PRT
<213> Homo sapiens

<400> 178
Met Pro Ala Ser Leu Ala Leu Leu Gln Pro Arg Ala Met Met Lys Thr
1 5 10 15
Leu Ser Ser Gly Asn Cys Thr Leu Ser Val Pro Ala Lys Asn Ser Tyr
20 25 30
Arg Met Val Val Leu Gly Ala Ser Arg Val Gly Lys Ser Ser Ile Val
35 40 45
Ser Arg Phe Leu Asn Gly Arg Phe Glu Asp Gln Tyr Thr Pro Thr Ile
50 55 60
Glu Asp Phe His Arg Lys Val Tyr Asn Ile Arg Gly Asp Met Tyr Gln
65 70 75 80
Leu Asp Ile Leu Asp Thr Ser Gly Asn His Pro Phe Pro Ala Met Arg
85 90 95
Arg Leu Ser Ile Leu Thr Gly Asp Val Phe Ile Leu Val Phe Ser Leu
100 105 110
Asp Asn Arg Glu Ser Phe Asp Glu Val Lys Arg Leu Gln Lys Gln Ile
115 120 125
Leu Glu Val Lys Ser Cys Leu Lys Asn Lys Thr Lys Glu Ala Ala Glu
130 135 140
Leu Pro Met Val Ile Cys Gly Asn Lys Asn Asp His Gly Glu Leu Cys
145 150 155 160
Arg Gln Val Pro Thr Thr Glu Ala Glu Leu Leu Val Ser Gly Asp Glu
165 170 175
Asn Cys Ala Tyr Phe Glu Val Ser Ala Lys Lys Asn Thr Asn Val Asp
180 . 185 190
Glu Met Phe Tyr Val Leu Phe Ser Met Ala Lys Leu Pro His Glu Met
195 200 205
Ser Pro Ala Leu His Arg Lys Ile Ser Val Gln Tyr Gly Asp Ala Phe
210 215 220
His Pro Arg Pro Phe Cys Met Arg Arg Val Lys Glu Met Asp Ala Tyr
225 230 235 240
Gly Met Val Ser Pro Phe Ala Arg Arg Pro Ser Val Asn Ser Asp Leu
245 250 255
Lys Tyr Ile Lys Ala Lys Val Leu Arg Glu Gly Gln Ala Arg Glu Arg
260 265 270
Asp Lys Cys Thr Ile Gln
275

<210> 179
<211> 1002
<212> PRT
<213> Homo sapiens

<400> 179
Met Arg Gly Glu Leu Trp Leu Leu Val Leu Val Leu Arg Glu Ala Ala
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Arg Ala Leu Ser Pro Gln Pro Gly Ala Gly His Asp Glu Gly Pro Gly
20 25 30
Ser Gly Trp Ala Ala Lys Gly Thr Val Arg Gly Trp Asn Arg Arg Ala
35 40 45
Arg Glu Ser Pro Gly His Val Ser Glu Pro Asp Arg Thr Gln Leu Ser
50 55 60
Gln Asp Leu Gly Gly Gly Thr Leu Ala Met Asp Thr Leu Pro Asp Asn
65 70 75 80
Arg Thr Arg Val Val Glu Asp Asn His Ser Tyr Tyr Val Ser Arg Leu

Tyr Gly Pro Ser Glu Pro His Ser Arg Glu Leu Trp Val Asp Val Ala
100 105 110
Glu Ala Asn Arg Ser Gln Val Lys Ile His Thr Ile Leu Ser Asn Thr
115 120 125
His Arg Gln Ala Ser Arg Val Val Leu Ser Phe Asp Phe Pro Phe Tyr
130 135 140
Gly His Pro Leu Arg Gln Ile Thr Ile Ala Thr Gly Gly Phe Ile Phe
145 150 155 160
Met Gly Asp Val Ile His Arg Met Leu Thr Ala Thr Gln Tyr Val Ala
165 170 175
Pro Leu Met Ala Asn Phe Asn Pro Gly Tyr Ser Asp Asn Ser Thr Val
180 185 190
Val Tyr Phe Asp Asn Gly Thr Val Phe Val Val Gln Trp Asp His Val
195 200 205
Tyr Leu Gln Gly Trp Glu Asp Lys Gly Ser Phe Thr Phe Gln Ala Ala
210 215 220
Leu His His Asp Gly Arg Ile Val Phe Ala Tyr Lys Glu Ile Pro Met
225 230 235 240
Ser Val Pro Glu Ile Ser Ser Ser Gln His Pro Val Lys Thr Gly Leu
245 250 255
Ser Asp Ala Phe Met Ile Leu Asn Pro Ser Pro Asp Val Pro Glu Ser
260 265 270
Arg Arg Arg Ser Ile Phe Glu Tyr His Arg Ile Glu Leu Asp Pro Ser
275 280 285
Lys Val Thr Ser Met Ser Ala Val Glu Phe Thr Pro Leu Pro Thr Cys
290 295 ‘ 300
Leu Gln His Arg Ser Cys Asp Ala Cys Met Ser Ser Asp Leu Thr Phe
305 310 315 320
Asn Cys Ser Trp Cys His Val Leu Gln Arg Cys Ser Ser Gly Phe Asp
325 330 335
Arg Tyr Arg Gln Glu Trp Asp Gly Thr Met Gly Cys Ala Gln Glu Ala
340 345 350
Glu Gly Gln Asp Val Arg Gly Leu Pro Gly Met Arg Thr Thr Thr Ser
355 360 365
Ala Ser Pro Asp Thr Ser Phe Ser Pro Tyr Asp Gly Asp Leu Thr Thr
370 375 380
Thr Ser Ser Ser Leu Phe Ile Asp Ser Leu Thr Thr Glu Asp Asp Thr
385 390 395 400
Lys Leu Asn Pro Tyr Ala Gly Gly Asp Gly Leu Gln Asn Asn Leu Ser
405 410 415
Pro Lys Thr Lys Gly Thr Pro Val His Leu Gly Thr Ile Val Gly Ile
420 425 430
Val Leu Ala Val Leu Leu Val Ala Ala Ile Ile Leu Ala Gly Ile Tyr
435 440 445
Ile Asn Gly His Pro Thr Ser Asn Ala Ala Leu Phe Phe Ile Glu Arg
450 455 460
Arg Pro His His Trp Pro Ala Met Lys Phe Arg Ser His Pro Asp His
465 470 475 480
Ser Thr Tyr Ala Glu Val Glu Pro Ser Gly His Glu Lys Glu Gly Phe
485 490 495
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Met Glu Ala Glu Gln Cys Met Arg Gly Glu Leu Trp Leu Leu Val Leu
500 505 510
Val Leu Arg Glu Ala Ala Arg Ala Leu Ser Pro Gln Pro Gly Ala Gly
515 520 525
His Asp Glu Gly Pro Gly Ser Gly Trp Ala Ala Lys Gly Thr Val Arg
530 535 540
Gly Trp Asn Arg Arg Ala Arg Glu Ser Pro Gly His Val Ser Glu Pro
545 550 555 560
Asp Arg Thr Gln Leu Ser Gln Asp Leu Gly Gly Gly Thr Leu Ala Met
565 570 575
Asp Thr Leu Pro Asp Asn Arg Thr Arg Val Val Glu Asp Asn His Ser
580 585 590
Tyr Tyr Val Ser Arg Leu Tyr Gly Pro Ser Glu Pro His Ser Arg Glu
595 600 605
Leu Trp Val Asp Val Ala Glu Ala Asn Arg Ser Gln Val Lys Ile His
610 615 620
Thr Ile Leu Ser Asn Thr His Arg Gln Ala Ser Arg Val Val Leu Ser
625 630 635 640
Phe Asp Phe Pro Phe Tyr Gly His Pro Leu Arg Gln Ile Thr Ile Ala
645 650 655
Thr Gly Gly Phe Ile Phe Met Gly Asp Val Ile His Arg Met Leu Thr
660 665 670
Ala Thr Gln Tyr Val Ala Pro Leu Met Ala Asn Phe Asn Pro Gly Tyr
675 680 685
Ser Asp Asn Ser Thr Val Val Tyr Phe Asp Asn Gly Thr Val Phe Val
690 695 700
Val Gln Trp Asp His Val Tyr Leu Gln Gly Trp Glu Asp Lys Gly Ser
705 710 715 720
Phe Thr Phe Gln Ala Ala Leu His His Asp Gly Arg Ile Val Phe Ala
725 730 735
Tyr Lys Glu Ile Pro Met Ser Val Pro Glu Ile Ser Ser Ser Gln His
740 745 750
Pro Val Lys Thr Gly Leu Ser Asp Ala Phe Met Ile Leu Asn Pro Ser
755 760 765
Pro Asp Val Pro Glu Ser Arg Arg Arg Ser Ile Phe Glu Tyr His Arg
770 775 780
Ile Glu Leu Asp Pro Ser Lys Val Thr Ser Met Ser Ala Val Glu Phe
785 790 795 800
Thr Pro Leu Pro Thr Cys Leu Gln His Arg Ser Cys Asp Ala Cys Met
805 810 815
Ser Ser Asp Leu Thr Phe Asn Cys Ser Trp Cys His Val Leu Gln Arg
820 825 830
Cys Ser Ser Gly Phe Asp Arg Tyr Arg Gln Glu Trp Met Asp Tyr Gly
835 840 845
Cys Ala Gln Glu Ala Glu Gly Arg Met Cys Glu Asp Phe Gln Asp Glu
850 855 860
Asp His Asp Ser Ala Ser Pro Asp Thr Ser Phe Ser Pro Tyr Asp Gly
865 870 875 880
Asp Leu Thr Thr Thr Ser Ser Ser Leu Phe Ile Asp Ser Leu Thr Thr
. 885 890 895
Glu Asp Asp Thr Lys Leu Asn Pro Tyr Ala Gly Gly Asp Gly Leu Gln
900 905 910
Asn Asn Leu Ser Pro Lys Thr Lys Gly Thr Pro Val His Leu Gly Thr
915 920 925
Ile Val Gly Ile Val Leu Ala Val Leu Leu Val Ala Ala Ile Ile Leu
930 935 940
Ala Gly Ile Tyr Ile Asn Gly His Pro Thr Ser Asn Ala Ala Leu Phe
945 950 955 960
Phe Ile Glu Arg Arg Pro His His Trp Pro Ala Met Lys Phe Arg Ser
965 970 975
His Pro Asp His Ser Thr Tyr Ala Glu Val Glu Pro Ser Gly His Glu
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Lys Glu Gly

980

995

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

180
5680
DNA

<400> 180

gggcgatggg
gctgecgetg
ctgcccgeta
cggcgtecct
tcececgagece
cacggggctc
gaacaacatc
tttagatctc
caggcttcte
tgatgagctg
ccacctgegce
gctectgtget
gctctgectge
agtggtgttc
cacccgecatce
cctectggee
tcacatcgge
cgccagcaag
gcgtgttgec
ctaccagtce
cacccgagece
ctgtctectac
tgcctccaat
cttttcagac
tgtcgaccag
ggtggacgag
gggtgcecetg
gaatgcgagg
gacctgcaca
tggccagaac
caccaccggyg
ggcctccate
ggtgcccececa
ccacagcaac
cceegteate
cgtttecgetg
ggggcccggyg
caatgtcagc
cgeetttece
cacggcecttg
ctccatcegt
catgacctct
ggecggtggge
ggcgegagtyg
cgctectgect
cattatctgt
ctgectggetg
gctecatcacce
gaaccccaag
caccaggctce
gagcgegega

ttgatgggcyg
ctgceccgtgge
tccatcegea
ggcecceggete
ggccttcetge
cgcaatgget
atcagcacag
tccaacaacc
cgactaaaca
ccagccctta
tggctgetge
taccccagtyg
gagggggccc
cagggggatc
cgctggtacce
gagagcctca
gtgtgggeet
aaggtggaga
aacaaccgcg
tgcctgcecagt
tcecegecggt
accaacgaca
gcgctgacce
atgatggatg
atcaaagagc
cacctgetgt
gagcgcattyg
aacgtggcat
gccttccaga
ccececacctg
aggcccaatg
cagctgeccece
gactgcaccce
acctccegee
ttcgcaggaa
cggcactggg
gaggctgggyg
gccctgeact
agggaggtgg
ctgctgetet
gtgtcccgga
gctgtetttg
atcaccctge
ctccataagy
actcccagtc
ggcatcacag
gtgtggegte
tggatctatt
gcgggcaaca
aggggcagcyg
gtggggacgc

1000

Homo sapiens

ccgggggacyg
tcectgetget
gctgcaagtg
ggcggagggt
ctaacggcac
ccttectggg
tgcagccggyg
ggattggctyg
tatctggaaa
aggttgtgga
cctgggececea
ccetgeatge
tggagctgca
ggctgcectt
acaaccgagc
tccacgactyg
caggcgagtyg
tcgtggtgct
gggacttcag
atccctteac
gtgaccgtgce
tcaccagggt
tggctcacca
tagtctatgt
tggtagaggt
ggctggecca
ggggggccgce
tggaggccta
ggagggaggd
agcccgagec
tttctetgte
cgagtctatt
tgcaactgct
ctggagectge
ccagtggcetg
ctgagggagc
gctggaccte
gccagcactt
ggggcgccgg
gcectettege
aaggctggca
cggggggcat
actactccte
agctcacctg
ctatgcteceg
ctgcagtcaa
caagccttgg
tecetgtgege
gcagggcctco
gcececectect
ccgggeccecce

985

Phe Met Glu Ala Glu Gln Cys

caggatgcgg
cctggegecc
ctcgggggag
ggtgtgcage
cgttaccctyg
actgtcactg
cgecttectyg
tctecacctcee
catcttctee
cttgggcacc
gaatcgetcee
tcaggcecctyg
cacacaccac
ccagtgetet
ccetgtggag
caccttcatc
ggagtgcacc
ggagacctct
gtggcccececga
ctcagtgece
cggeegetgg
gctgtacacc
gctgegegty
ggctcagatg
gatggtggac
gcgcgaggac
cctcageece
cctcatcaag
aggggtgcecg
ccecagcectgac
gteccttecac
ctcatcccett
cgtcttecoga
tgggectgge
tggcgtggga
cgaacctgtg
ggagggctge
gggcaatgtg
ggcagggctyg
caccatcatc

catgctgectg
cacactcacc
cctatcecacyg
gagggcaccc
gttctatttg
catccacaac
cgecttctac
cgggctacge
cctggaggca
gagtgactca
ggaggatggt

34
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990

ggggecgeceg cgegectget 60
gaggctcggg gcgcgcccgg 120
cggcccaagg ggctgagegg 180
ggcggggacce tcccggagece 240
ctcttgagca ataacaagat 300
ctggagaagc tggacctgag 360
ggcctggggg agctgaageg 420
gagaccttcc agggcctecce 480
agtctgcaac ctggggtctt 540
gagttcctga cctgtgactg 600
ctgcagctgt cggaacacac 660
ggcagcctce aggaggceccca 720
ctecatcecgt ccctacgeca 780
gccagctacce tgggcaacga 840
ggtgatgage aggcgggcat 900
accagtgagc tgacgctgtc 960
gtgtccatgg cccaaggcaa 1020
gcctectact geccegecga 1080
actctggctg gcatcacage 1140
ctgggcgggg gtgccceyggg 1200
gagccagggg actactccca 1260
ttcgtgectga tgcccatcaa 1320
tacacagccg aggccgctag 1380
atccagaaat ttttgggtta 1440
atggccagca acctgatget 1500
aaggcctgca gccgcategt 1560
catgcccagce acatctcagt 1620
ccgecacagcet acgtgggect 1680
ggcacacggc caggaagccce 1740
cagcagctce gettcececgetg 1800
atcaagaaca gcgtggccct 1860
ccggetgece tggetcecccee 1920
aatggccgee tettceccacag 1980
aagaggcgtg gcgtggccac 2040
aacctgacag agccagtggce 2100
gcegettggt ggagccagga 2160
cagctcecgcet ccagccagec 2220
gccgtgetca tggagcectgag 2280
caccecegtgg tatacccctg 2340
acctacatcc tcaaccacag 2400
aacttgtgct tccacatage 2460
aactaccaga tggtctgceca 2520
ctgctctgga tgggcgtgaa 2580
cctececgecaag aaggggaccce 2640
atcgetggag ggattccact 2700
taccgggacc acagccccta 2760
atcecctgtgg ctttgattet 2820
ttacggggtc ctctggceaca 2880
ggggaggagce tgaggggttce 2940
ggttccctte ttgctactgg 3000
gacagcctcect attcteceggg 3060
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agtccagcta ggggegetgg tgaccacgea ctteectgtac ttggecatgt gggectgegg 3120
ggctctggeca gtgtcccage getggetgee ccgggtggtg tgcagetget tgtacggggt 3180
ggcagcctece gececectgggee tettegtett cactcaccac tgtgccaggce ggagggacgt 3240
gagagccteg tggcgegect getgecccce tgectectece geggeccccce atgecccgee 3300
ccgggeectg cecgeecgeeg cagaggacgg tteeceeggtyg tteggggagg ggeccccecte 3360
cctcaagtce tccccaageg gecagcagegyg ccatccgetg getectgggee cctgeaaget 3420
caccaacctg cagctggecec agagtcaggt gtgecgaggceg ggggcggegg ccggcgggga 3480
aggagagccg gagccggegyg gcacccgggg aaacctcgec caccgccacc ccaacaacgt 3540
gcaccacggg cgtcgggcge acaagagecdg ggccaaggga caccgcgegg gggaggcctg 3600
cggcaagaac cggctcaagg ccctgegegg gggegcggey ggggcgcetgg agetgetgte 3660
cagcgagagc ggtagtctgc acaacagccc caccgacagc tacctgggeca gcagccgcaa 3720
cagecceggge goeggectge agetggaagg cgagecccatg ctcacgecgt ccgagggcag 3780
cgacaccagc gccgcegecge tttcectgagge gggecgggca ggccagcecgcec gcagcgcecag 3840
ccgecgacagt ctcaagggeg geggcgcget ggagaaggag agccatcgec getegtacce 3900
gctcaacgce gccagcoctaa acggcgcccc caaggggggce aagtacgacg acgtcaccct 3960
gatgggcgeg gaggtagcca gecggcggctg catgaagacce ggactctgga agagcgaaac 4020
taccgtctaa ggtggggegg gegacgeggt agacgggctg gecacgegge tegtteccce 4080
getecteggg gecctccaag gtgtcteegt agtcagecagy ttggaggcag aggagecgat 4140
ggctggagga agcccacagg cggatgttece ccacttgect agagggcatc cctctggggt 4200
agcgacagac aatcccagaa acacgcataa tacatttccg tccagecccgg ggcagtctga 4260
ctgteggtge cctcccagga acggggaagg cctcecgtetg tgtgaaaggg cacagcacat 4320
cccaggtgea ccctcocccaa gtactceccac cccgectact gtecatgegg cctcactggg 4380
ggccatcage ctcaccagca aagcagagat gagagegtgg gaactgtgtt ctttectece 4440
tgcecetctac tgatttcage ccageccctg cctagatcect aggtcccttt tectecccgag 4500
tttggctgge acgagagceta gcoccagcaca tgaagcaggt gatgttaagt cacaaggtge 4560
tgcttttecag atccactatg caagagggga gggtggggcc acgtgaaagg cagctctaga 4620
catcaaccag tcctggggga ggggagtggg aaccgggcac aactaggaac aatgccacca 4680
ttcccacagg agtggtactt aaaccagaca gcagggttca gaggtggcac accgggacaa 4740
agctgaggec ctgcacctca acagctgact gccaggtgece tgtgggtgaa ctgaggggag 4800
tagagggaga gggcaggtgg aactggggca gaatctagtc atgccctaaa getagtectg 4860
taaacaatgyg tgccccagaa agctgcaggt ggtgtttgga gaagcagtta cttttcagtt 4920
acaagaccca tctccctagt ctcagcctta caacaccacg ggactaagga agagcactte 4980
cttgectceg taaggccaga ggaagaacca tcccaatcat ttgatctcca getccacagt 5040
agagagaaac ctacaaaatg tcaaaccagc ttcccgactcec ccaggagetc aagccaagcec 5100
cagaggcagt ggctggggtce cctgcaggtc atgaggggcce tatgecttta ctecttttaa 5160
acaccagcac ccgtectttte cccaacctaa aaccaaccac cagcatttca ctacaggacc 5220
aaatggaaac cgagggaacc ctgggtcttg ggaagaacaa caggaaacca aggtctgacc 5280
tagggttcce tcccagtctt cacatcactce tggectcatce accaaggtga cagaggacac 5340
aggggagggg gaaaacccac acacactcct tggaatgggt cctgttattt atgettgctg 5400
cacagacata ttagaagaaa aaaaaaagct ttgtattatt cttccacata tgctggctge 5460
tgtttacaca ccctgccaat gecttagcac tggagagett tttgcaatat gctggggaaa 5520
ggggagggag ggaatgaaag tgccaaagaa aacatgtttt taagaactcg ggttttatac 5580
aatagaatgt tttctagcag atgcctcttg ttttaatata ttaaaatttt gecaaagccct 5640
ttgagctaca aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 5680
<210> 181
<211> 2157 i
<212> DNA
<213> Homo sapiens
<400> 181
ggcggcggea tggegaggtt cccgaaggec gacctggecg ctgcaggagt tatgttactt 60
tgccacttet tcacggacca gtttcagttc geccgatggga aacccggaga ccaaatcctt - 120
gattggcagt atggagttac tcaggecctte cctcacacag aggaggaggt ggaagttgat 180
tcacacgcgt acagccacag gtggaaaaga aacttggact ttctcaagge ggtagacacg 240
aaccgagcaa gcgtcggcca agactctccet gagcccagaa gcecttcacaga cctgetgetg 300
gatgatgggc aggacaataa cactcagatc gaggaggata cagaccacaa ttactatata 360
tctecgaatat atggtccate tgattctgec agecgggatt tatgggtgaa catagaccaa 420
atggaaaaag ataaagtgaa gattcatgga atattgtcca atactcatcg gcaagctgca 480
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agagtgaatc
gcaaccgggyg
tacatagcac
tattttgata
tataacctgg
ggatacaaag
gtcggactgt
agaagaacaa
tcggcetgtgg
gtatcttecte
ggatttgatc
aagatgtgtg
gcgacaacca
cceaccagece
gcttctacag
gttggaatcc
tatcaccacc
cctgcgatga
ggagagaaag
ccagtactgg
caaacacaca
caagcteagce
tacactgaac
gtggacttat
agggatcaga
ttcaaatgtt
aaaagagcaa
acaaacacaa

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

<400>
gtcgegatge
gtccectgga
ccceggegec
gccacaccge
gccaacgggce
ccactgecggg
cagceggeta
gagcatcget
ggttttgagg
tacaccacac
gcagctgtge
ggtggcgtgg
aatgggggtt
agtgaaggcet
ccectgtgage
ggctteegge,
gctggtgtgt
gagggtcacyg
caggcttccce
gaggagccct
gcacctacac
gagcctcaga
ccctaccact
acactacctt
gtccacccac
cccaaaatca

tgtccttega
gtttcatata
ctttaatggc
atggcacagce
gaagcttcac
aaattcctgt
ccgatgeatt
tttatgaata
agatgacccc
agattggctt
gtecatcggca
agaatacaga
cccagttcag
tcecctacaga
atgacagtgc
tcatectggt
caacatcagce
agtttagaag
aaggctttat
tttacaggtg
cacaaacaag
ccaggaaaca
atagaattcc
ctgaagtatg
aaaaaaaaat
ctectgatgte
tgatgaatgt
aataagagat

182
2535
DNA

ttttccattt
cactggagaa
aaatttcgat
acttgtggtc
attccaggca
cttggtcaca
tgtegttgte
ccaccgagta
attacccaca
caactgcagt
ggactgggtyg
accagtggaa
ggtcctaact
agatgatacc
agctgagaag
cctcattgta
agccagceatce
aggctctgga
tgtatcagag
ttaagactaa
ctctaagctg
aagggtaaac
ctagtggaat
acaagattat
cataataaag
tcaaagataa
ctcaagattg
tttctacatt

Mus musculus

182
tgctgegect
cgcecggagec
gcacattcct
ggaccccaga
tgctatggat
gcttecatatg
cggaaggacc
ggctcgaagg
gtgectgece
ccttcaacct
agtgccaagce
gctggtecca
gcgaacatga
tcegtetage
agcagtgtga
cagctgagga
gccagcagat
agcttgaggce
aggatctcag
gggaggactt
atccacctga
gattgcacct
cctecagtggt
ctgeccacaa
ctgccatgge
aggccaatta

gctgctggece
tcgagecgeg
ggaagcttgyg
ggaggcccag
tgggttgcag
gaccacggga
ctgececagec
ctcgtgcaca
tgcettgeeg
ggtttccage
tggcagggga
gactggeccg
gtgtgtggaa
agcagatggg
acctggaggg
tgatccacac
gtgtgtcaac
agatggtatc
agatgagttg
tgatggcacc
ctttggeetg
ggagcctace
gtctgecaca
gacctctgtt
ccctgecaca
tccagacctg

tatggccact
gtcgtacatce
cccagtgtat
cagtgggacc
‘accctgetca
cagataagtt
cacaggatcc
gagctacaaa
tgcctceccagt
tggtgtagta
gacagtggat
acttcttete
accaccagaa
aagatagcac
aaagggggaa
gccacagcca
ttctttattg
catcctgect
cagtgctaaa
aattttgect
ctgtagcctg
aaaaaactaa
gtcatctata
aatgcttttg
ctttagttca
ctgttttcca
ctaagaaaaa
ttcaaaaaaa

tgggtggceg
tgcggececca
cgggegtgec
cgtgtggaca
cggcaggcta
gaccaggaca
cagcgctgtg
ctggetgteg
cttgagotgg
gagttcgaat
gcttctetge
ctgtgccececag
gaggtggacyg
cacagttgtg
ccacaaggcet
cgctgegtgyg
tatgttggtg
agctgtagec
ctggatgatg
tggacagagyg
ccctatagge
tggccaccece
cggcccatgg
atttcagcta
cctcecagetg
ccttttggece

36

tcctacgtga
gaatgctaac
ccagaaattc
atgtacatct
tggatggacy
caaccaatca
aacaaattcc
tgtcaaaaat
ttaacagatg
aacttcaaag
gccctgaaga
gaaccaccac
gagcagtgac
tacatctaaa
ccctecacge
ttettgtgac
agagacgcce
atgctgaagt
atttctagga
atacctttaa
aagaagacaa
aacttataca
gttcactcgg
gcttaggtge
tgagggatcg
aagcctgaac
cagcccatge
aaaaaaaaaa

cggtgcececge
gcagctgcta
gcgaattggg
gcetggtggg
ggcaatgcca
ccgecttcac
cagcccecttga
atggctacct
gtcaggcecgg
ggctgeecett
tgtgcgtgaa
ggactggctg
gtgctgtgtce
aagacccctg
atagctgcca
acacggatga
gctttgagtyg
ctgcaggage
gagaagaagg
aacaggggat
ccaacttccc
cacttagtgc
tgatctctge
cacgcccacc
tgttctctga
acaagcectgg
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aatcactgtg 540
agccacacag 600
aactgtcaga 660
ccaggataat 720
aatcatcttt 780
tccagtgaaa 840
caatgttcga 200
taccaacatt 960
tggccectgt 1020
atgttccagt 1080
gtcaaaagag 1140
aaccatagga 1200
ttctcagttt 1260
agataatgga 1320
tggcctcate 1380
agtctatatg 1440
aagcagatgg 1500
tgaaccagtt 1560
cagaacaaca 1620
gacaaacaaa 1680
gatttctgga 1740
agataccatt 1800
aacatctccc 1860
agggttgcaa 1920
acacctttgg 1980
cctttecactce 2040
aagagtgaga 2100
aaaaaaa 2157
actgggcecag 60
cgcgectettt 120
gggcaacctg 180
ggtcgggecg 240
gccgecagege 300
caactgggcc 360
ggccagcgga 420
ctgccagttt 480
tcecegetgte 540
tggctcegtg 600
acagccttca 660
tggtcectgac 720
ctgeccgetge 780
tgccecaggec 840
ctgtcgeett 900
gtgccagatt 960
ttactgcagce 1020
catgggtgcc 1080
ggaggatgaa 1140
cctatggetg 1200
acaggatgga 1260
ccccaggggac 1320
cactcgaccce 1380
cctgagecect 1440
gcaccagatc 1500
gataacctcg 1560
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gccactcacc
caagtcttcc
cctecagtec
ttgctccecag
cagcccecccte
aaccagcccce
tcatctatca
cccagteccca
ctggcagagt
ctectggtge
actcgetgtg
catgctggga
cagacctgta
ggacttgett
acagaggagg
ggacctcaag
aaaaaaaaaa

cagcacggtc
ctcecceccacca
cccctecacct
atgctccagg
ttcctaccaa
cagccttece
gccctacaca
aatcagtgcc
caggtcttgce
caacatgtgt
gcteccacge
acaagagctc
gaaccagtgt
tggacacatg
ttctgttett
gggtgggtgce
aaaaa

<210> 183
<211> 5520
<212> DNA

tcctecgtac
ggcccctatg
tgatcctggy
tatcagaacc
ctccaggtcet
ttecttetece
ttcctattece
acagctgccce
aggccaaagc
cttecttggta
acccaacaag
aacagaaccc
gtgatggggt
gctgagacca
tgagcccagce
tgggatcttc

<213> Mus musculus

<400> 183

gggcgeccgyg
gcegteegge
cgcaggatgce
ctcctggete
tgctetgggy
gtggtgtgcg
accatcacct
ggactgtcecc
ggagccttec
tgtctcacct
aacatctact
gactttggta
cggaatcact
gceccatgecce
cacacccact
ttccagtget
gctcctatgg
tgcaccttca
tgggagtgct
ctggagacct
aggtggccce
acctectgtge
gctggeeget
gtgctctaca
cagctgcgag
gtggctcaga
gtgatggtgg
cagagagaag
gctcttagece
tacctcatca
gtaggagtgt
cccctagetg
tcatccttee
ttctcaaccc
ctggtcttea
gcagctgggce
ggctgtggtyg

gactcccget
ccectgegetg
cggtgcctcce
ctggaactceg
agcggcccaa
geggtgggga
tgctcttgag
tgttggagaa
taggtctggg
ctgagacatt
ctagtctgca
ctgagtttcet
ccctgeaget
tgagcagcect
acctcatcce
cagccagcta
agagcgatga
tcaccagtga
ccgtgtcecac
ctgcectcecta
gaaccttggc
ccttgagtgg
gggagccagg
cctttgtget
tgtataccge
tgatccagaa
acatggccag
acaaagcctg
cccatgecca
agcctcacag
cgggtgcaca
atcagcagct
acatcaagaa
ttccggetge
gaaatggccy
ctggcaagag
tgggaaactt

gagcactcet
taggtccceg
cgegegtttg
gggtgcgect
gggactaagt
tctececcgaa
caacaacaag
gttggacctyg
agagctaaaa
tcaagggcte
acctggggtc
gacctgtgac
gtctgagege
ccaggagtecc
atceccttege
cttgggcaac
gcaggccggce
gctgaccctg
agtccaaggce
ctgcectgea
tggcatcacyg
gggagcccceg
ggactactcg
gatgcccate
agaggccgec
gtttttgggt
caacctgatg
cagtggcatt
gcacatctct
ctacgtgggt
gccaagcage
taggttccge
tagcgtggcce
cctggetece
tetttteege
gegtggtgtyg
gacggagccce

cagcccececca
tctccagata
gataccactt
caggccccec
tctgtccatg
ctceccecte
agagccceccte
tcggtgcect
caaagggatg
gtgctgettg
cggatcacgg
atgccccecca
gcagatgccce
caccaaggac
atccatggca
tccaataaat

ccecgeacgec
cggggcgatyg
ctgctgetge
ggctgecegy
ggcggcegecce
ccteccagate
attactgggc
aggagcaatg
cgcttagatc
cctagacttc
tttgatgagc
tgcecgectge
acactctgtg
cagctteget
caagtggtgt
gatacccgga
atcgtccttg
tctcacattg
aacaccagca
gagcgggtga
gcttaccagt
ggtacccgag
cactgtctgt
aacgcctcca
agcttctcag
tacgttgacc
ctggtggatg
gtgggtgeccc
gtgaattcaa
ctgacttgca
gtcggeccagg
tgcaccactyg
ctggccteca
ccagtcccete
agccacggca
gccaccccag
gtggctgtgt

37

ttatctcaac
cccacactat
ctaaagccca
agctttctgt
aaactcctgt
agaggcccac
tagtcccaag
ccacagcagce
accgctggcet
ccetgggeat
actgctatcg
gaggcagcet
ctttgtggga
ttatgggggc
aaggacacac

ggggtgccaa

cgggteecte
gogttgatggg
cgctgcetgeco
tecectateeg
acaacccggc
ccggecttet
tccgecaatgg
tcatcagcac
tctccaacaa
tcagactaaa
tgccageect
gctggctget
cctacccecag
gtgaaggggc
tccagggtga
tccactggta
ctgaaaacct
gtgtgtgggc
agaaggtgga
ccaacaaccyg
cctgtttaca
cctcacgecag
acaccaatga
atgcattgac
acatgatgga
agatcaagga
agcaccttcet
tggagcgaat
gaaatgtggc
cggcttteca
atgccccagt
ggaggcccaa
tccagetgee
cagattgcac
acaacacttc
tcatatttge
cactgaggca

PCT/US01/24031
caactatcce 1620
cacttatttg 1680
tcaacaccct 1740
ctecagcetctce 1800
gecectgetgee 1860
taaccagacc 1920
ggaaggagtt 1980
tccaacagece 2040
gctggtggea 2100
tgtgtactge 2160
ctgggtcaca 2220
tacaggggta 2280
tagaagaaaa 2340
tgccecagetyg 2400
caggactcca 2460
cctcacccaa 2520

2535
cggccggega 60
cgegggggga 120
ttgtcttetg 180
cggttgcaag 240
tcgaaggagg 300
gccaaacggc 360
atccttettg 420
tgtgcagcecet 480
tcggattggce 540
catatctgga 600
taagattgtg . 660
gecectgggece 720
tgccctgeac 780
cctggaactg 840
ccgectgece 200
ccacaatggg 960
tatccatgat 1020
ctctggtgaa 1080
gatagtagtg 1140
tggggacttc 1200
gtaccccttce 1260
gtgtgaccga 1320
catcactcgyg 1380
gttggcccac 1440
cgtggtctat 1500
gctggtggag 1560
gtggctggece 1620
cggaggagct 1680
actggaggcc 1740
gaggagggag 1800
ggagcccgaa 1860
catttectctg 1920
ccccagectg 1980
cctgcaactg 2040
ccgtcctgga 2100
aggaaccagt 2160
ctgggctgaa 2220
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ggagctgacc
ggctgcagge
aatgtggccg
gggttgcatc
atcatcacgt
ctgctgaacc
ctcaccaact
tcgtcactge
gcacccccte
tacttgattg
cacaactacc
ttctacatac
cttcacttac
ccaggggaag
tctggttcte
ggtgatggcy
tacctggcta
gtgtgtaget
cactgtgcca
cccteggect
gtgttggggg
ccgccacccee
agcgtggcceg
ceeceggeace
caccgagcecy
ccaggagcete
agctacccgg
atgcttacge
cccgggcage
agggagagca
gggggcaagt
aagactggcc
acgcgggett
gtaggtttaa
ctagggaaag
cgacagacaa
taaaacatcc
aggctcagga
atcctgtgac
gcaggtgage
ggggtgggag
ggcaggcagg
acagttttte
ctgccagcag
tacagtggtc
cagcccteeca
catgctaata
actcgctgaa
atgcttecag
gtagaggaac
acagagcagg
cagacactat
ctgccaatgce
gatgaagtgce
cagcagatgc

ccatggcagc
tccgetacag
tgcttatgga
ccgtegtgta
acatcctcaa
tttgtttcca
accaaatggt
tectggatggg
tggaagaagg
ctggagggat
gggaccacag
cggtggegtt
ggagccatgt
agctgagggy
ttttggctac
tatattctcec
tgtgggcttyg
gtctgtacgg
gacgtagaga
cccatgtcecce
agggaccagc
cctgcaaact
cccgcggaga
ataacaacct

gagagactgg

ccgagetgtt
gcagcagccyg
cgtcggaggy
gcecgcagege
agcgccgctce
atgaggatgc
tctggaaaag
gtttactccc
ggcggccatg

gggagggagg
tccecagacca
atcggtcccet
aatgagaggg
tgccaagatc
cagggggcgt
gggtagggca
tgggaaaagg
cagcagagtt
gtgccttaag
tgcaagtggce
actccggggg
atctgacttc
acccaaccac
ccececatttt
ccttgggeac
gaagacgcca
tagaggaaaa
cttagcactyg
caaagaaaac
ctetttgttt

<210> 184
<211> 2833

ttggtggaac
ccagcccaac
gctgaatgca
ccectgecacy
ccacagctcc
tatggccatyg
ttgtcaagceg
ggtcaaggct
ggaagcagct
ccecctcecata
tccctattgt
gattctgect
ggcccagaat
ttccaccagg
agttagcgca
tggagtccag
tggtgccttyg
cgtggcaget
tgteccggget
agcccgggcec
ctctctcaag
caccaatctg
tggagagcca
gcatcatggg
tggtaagagc
gtccagtgag
caacagtcca
cagtgacaca
cagccgtgac
ctatccgcete
cagtgtaact
cgagaccacce
aaatcctett
ctgatgctge
cagatgcttg
gttttggtgg
agggtaaccc
agaccgggga
ccaggectct
aacaggtget
gtgtggtggy
tgcattaggg
cacagcaaac
actcaagggg
tccacttage
actgagggga
taacctcagt
actctgaggce
cctcaactca
tgggaagtag
tactcgcetga
gctttgtatt
gagagctttt
acattttaaa
taatatatta

caggacgggc
gtcagctcecece
ttececgeggg
gctttgetge
atccacgtgt
acctetgetg
gtgggcatca
cgagtcctec
ccgectggte
atctgcggea
tggctggtgt
atcacctgga
ccaaagcagg
ctcaggagta
ggagtaggga
ctgggggegce
gcggtgtcte
tcagctettg
tcectggegeg
ctgccgactg
tecctecccaa
caggtggeccc
gagcccacceyg
cgccgagtac
cggctcaagg
agcggcagtt
ggcgacggtce
agcgccgegce
aacctcaagg
aacactacca
ggtgcagagyg
gtctaggtec
gggcggtcca
ccttgagtcece
ccectactgt
ccaagttcectt
ataaactgag
actgggttcet
ctcccagttt
gectttecaga
cagctctaga
agacagaatc
cctgaaccce
agggagctga
tgcttaatta
aatgcctccea
tagaaaccca
agcgectggg
agatgeccttt
cagggatccc
gatgggtccc
actctcecac
tgcaatatge
agctctggtt
aaatcttgea

38

ctggaggctg
tgtactgcca
aggcaggadgyg
tactctgtet
cccggaagdg
tcttegtggg
ctctgcacta
acaaggagct
ctecgecccat
tcaccgcetge
ggcgtccaag
tctacttett
gtaacaggat
gtggcgtect
cacctgegece
tgatgaccac
agcgctgget
gtctgtttgt
cctgetgece
ctacagagga
gtggcagcag
agagtcaggt
gctcecegtgg
acaagagtcg
cgttgegege
tgcacaacag
ttccactcga
caatcgctga
gcagcggcag
gtcttaacgg
ccatagcggyg
agatttagga
agccgtctac
accatcatta
ggactatccc
ggtatcctge
ttgaagagcc
ccacaccagce
tggcttggga
ttaactatgc
gatgagcttg
cctaactatg
cacacacctg
tatgtggatc
taatacccac
tgaggctect
aaatgccaaa
tccaggectge
taatacagaa
agctctgatc
attatttatg
gtgagctgcet
tggggaaagyg
ttatacaata
aaaaaaaaaa

PCT/US01/24031
gagttctgaa 2280
gcacttgggce 2340
ctctggggact 2400
cttctecace 2460
ttggcacatg 2520
gggcgtcacg 2580
ctcttecttyg 2640
tagttggagyg 2700
gcteceggttce 2760
ggtcaacatc 2820
ccttggtgce 2880
gtgtgcaggce 2940
ctectectggag 3000
cctgaatgac 3060
cccagaggat 3120
gcatttcectg 3180
gcceccgagtg 3240
cttcactcac 3300
tcctgetteg 3360
tggatcccca 3420
tggccgegeyg 3480
gtgcgaggca 3540
cagcctaget 3600
ggccaagggg 3660
gggcacgtcc 3720
ccegtcetgac 3780
gggtgagecc 3840
gacggggcgce 3900
cgcgetggag 3960
tgcccecccaaa 4020
aggctccatg 4080
tgggcgggtc 4140
tgatgtgtat 4200
gttacccagg 4260
tcagcagtag 4320
caggtaggca 4380
cagcccaggt 4440
ccggcaaggt 4500
aaccatcccea 4560
aagggggatg 4620
tccctcagga 4680
ggagtggtac 4740
ggaagtgata 4800
tcacaaccta 4860
tgtctgttecce 4920
gtggcaaagc 4980
ccacctccta 5040
tcaagagcect 5100
ctacatggaa 5160
aagtgagagg 5220
ctttgctgca 5280
gctgtttacce 5340
ggagggaggy 5400
gaatgttttc 5460
aaaaaaaaaa 5520
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<212> DNA
<213> Mus musculus

<400> 184

cggggctget
caccatgcga
gctcagtece
gaggaccagg
aggcaagacce
ggacaacagg
ccctggtgag
tgtgaagatc
ctttgattte
catcttcatg
gatggccaac
gaccgttttt
cttcacctte
ccceatgget
cgctttecatg
cgaataccac
caccccegttg
aaccttcaac
ccgccaagaa
cttcecaggat
cgactccact
gttgaatccce
tececteecegtg
catcatcetg
catcgagegyg
tacctacacc
gtgctgagag
gagaagtgat
acagcttgtyg
aatacaactg
aggaggcttc
gagacagcct
ggtctataga
tttgtggett
atgcgetaac
tgcttcattg
cattctgtac
gctgecagta
aacctgttct
cctgttttaa
ccgggtgtygg
tacagagaga
cacccctgee
tagggcagag
ctccagcectct
ttaagggact
gagctcacct
aaaaaaaaaa

ccctetgecag
gctcagctcet
gcaacacccg
caaggctgga
cagctaagcecc
actcgggtag
aaacaaagcc
cacaggatcc
cctttctatg
ggggacatgc
ttcaaccccg
gtggttcagt
caggcggcecee
gtcctggata
attctcaatt
cgtgtggaac
ccaacctgcece
tgcagctggt
tggctgacct
gatagccact
acctcttect
tacgcagaag
cacctgggeca
gctgggattt
agacctcacc
gaggtagagc
agcatcgggce
tttttttect
gtgccaacac
cgaaggctce
gtttggggte
cctgtgttec
ttcaagagct
agaagcctga
agagagaaaa
ttttttttge
cctgeectge
atgagtgggg
gttatcaacg
cttggctgac
tggtgctcac
gceetgtettg
ttagcaaggg
aaatctggta
gcaaagagct
tctgtccecg
tcatcccaaa
aaa

<210> 185
<211> 2009
<212> DNA
<213> Mus musculus

<400> 185
gagagaggtc gcggcagcegg catggcaagg
gttatgttac tttgtcactt tttaacagac

ccgeecgecge
ggttgctgeca
caggtcacaa
gtcggagacc
aggacttggyg
tggaggacaa
aggatctgtg
tectecagtte
ggcatcctet
tccaccggat
gctactctga
gggatcatgt
tacaccgaga
tcagctctge
catccccaga
tggactccag
tccagcecatca
gccatgtect
acggctgtge
actcagccte
ccctettecat
gagacggect
ccatcgtggg

‘acatcagtgg

actggccagc
ccteecgggea
cagagacctg
ggcttcctag
tacagtttgg
ttggggaaca
tctcagtggt
tectgeteac
ggtcttgcecta
agaaggggat
gtaaccttgg
agaggccggg
cctgeccecte
ccettactgt
gcagtagttt
cagagtcgag
actcaggagg
aagaaacaag
gctccagttyg
tgggagggag
ttgggaactg
tggtggacca
gaagcgtcat

cgccgecgeayg
gttgctgcta
tgaaggtcaa
ccgagagagce
tgggggctec
ccataactac
ggtggacctg
tcaccgacag
gcggcagatce
gctcacaget
caactccacg
ttacctccag
tggccgeatt
ccagcaccct
ggtgccagag
caagatcacc
gagttgcgac
gcagaggtgt
ccaggaggcea
ccctgacage
tgacagccte
tccggaccac
tatcgtgcett
ccaccctaat
catgaagttc
cgagaaggaa
gagatggcat
gagctggccce
tctgecacacc
ctgacctcaa
ctgcagctat
tgaagcccac
gctatggagt
ccetteecte
ggaacttgca
gccaacatcece
agcctccacce
gccatgtgte
ccttcaaaga
ttcttgtaac
ctgagctctyg
acaaatgggyg
gatccegttg
agaccttgac
ggagttgacg
ggacggcttce
cagcaaataa

ttececggaggy
cggttccact

39

acccggaggt
ctecegeggdyg
gactctgcat
ccecgegecagg
ctggccatcg
tacgtgtcce
gctgtggeca
gcttcaagag
accatagcaa
acgcagtatg
gttgcttact
gaccgggadyg
gtcttegget
gtcaaggcag
tctcagagac
accacctcgg
acctgecgtgt
tccagtgget
gaaggcaaga
tccttecagee
accacagaag
tcatctcecga
gctgtactcc
tccaatgcectg
cataaccacc
ggcttegtgg
gaaagacaag
tgggccagga
ccatttaaag
gagttccctg
ggcggageec
actgggccat
cagtgccctt
cgagagcgcet
tttttetggc
gagcactgta
ctgcaagetg
tggtgecetge
gggggacaat
cattaaaaac
agatcaaggc
ggctagaggt
aagcacggtyg
ctggaaagcyg
ttcccacact
taaaggacaa
ataaggtata

ccgacctgge
tcgeccacgg

PCT/US01/24031
cgteecgegece 60
ccgegegege 120
ggactgccaa 180
tgttgaagcce 240
acacacttcc 300
gtgtctacgg 360
accggagtca 420
tggtcttgtc 480
ccggaggett 540
tggcacccect 600
ttgacaatgg 660
acaggggcag 720
acaaagagat 780
gcctgtecga 840
ggaccatttt 900
ccgtggagtt 960
cctecgaatcect 1020
ttgaccgata 1080
catgcgagga 1140
cctttaatgg 1200
atgacaccaa 1260
agtccaaggg 1320
tggtagcgge 1380
cactcttett 1440
ccaaccacte 1500
aggccgagea 1560
tcacagcaca 1620
agacaagaca 1680
ggggctcagt 1740
tttcaatggyg 1800
ctgcccactg 1860
tgcatteccogg 1920
ggctccaaac 1980
taaccctgag 2040
cttggtcett 2100
gcctgeaget 2160
gtcttgecatyg 2220
attactcgtt 2280
ttacctggcet 2340
aactaggggg 2400
cagcctggtc 2460
ttccctgaga 2520
gccgcgaagy 2580
gccteccatcet 2640
cagcctggtt 2700
tgaaaaccta 2760
gcectcaaaa 2820

2833
cgcagcagga 60
ggagcctgga 120
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caccatacca
gtagaagtgg
gcagtagaca
gacctgctac
aattactaca
aacatagacc
cggcaagctg
gaagtcactg
acagctacac
tcaactgtca
ctgcaggata
cgcatcatcet
catccagtga
cccaatgtte
attaccaaca
tgtggceett
agatgctcca
gaggtacagt
accacgacct
gtgacatcge
ctcaaagaca
catgcaggcce
gtgacagtgt
cgcccaagca
gaagttgaac
aggacagagc
ttaagacaaa
cagaagggcg
acttgtacaa
ttcacaagga
tttaggtgca
gttcacaagg

<210
<211
<212
<213

<400>

cggaactget
ccggcagete
ccagcggaaa
tgagagccgg
ggacgccagc
ggcctgcggy
cgcgaggatg
tcaggaagtg
agattcatca
ttaatgaaac
gttctgeccag
tactatgaga
gagctgcacg
ggtgcgattyg
gcagacagta
atccactcaa
tgegegggag
gtggacaggy
tttgctgtgg
aaagctgcac
atcaccacca
ctgctgctgg

atgattggat
actctcaagc
caaacagagc
tggatgacgg
tttctecggat
aaatggaaaa
caagagtgaa
tggcaactgg
agtatatagc
gatattttga
attacaacct
ttggatacaa
aagtcgggtt
gaagaagaac
tctcagetgt
gtgtgtccte
gtggatttga
caaaagagaa
cccacacgac
agatgcctac
gtggagcecte
tcattgttgg
atatgtatca
gatggccagce
cagttggaga
agcaccagta
cagacacaca
acgagatttc
gacaccatgt
acatctececgg
gggttgcaaa
gaaaaaaaaa

186
5220
DNA

>
>
>
>

186

tcgactgcaa
cacacagcag
ccaaagcgaa
gggacctgac
gaggccagcg
gactctgegt
ggggaccagce
tgctgcacca
gcccacaget
taactgagga
gaggagacac
acagtcaagg
aggacctctt
tttactgegt
aggaccacgt
ttttaaagaa
agtcctttca
tcetctgeag
aagacactta
tgcaggtcag
cacactgttc
ccetggeget

ttatgaagtt
atacaaccac
cagcatgggce
acaggacaat
atatggtcca
agacaaagtg
tctgtectte
gggtttcata
tcctttaatg
taatggcaca
gggaagctte
agaaatccct
gtctgatgca
aatttatgaa
ggagatgact
gcagattggt
tcgeccategg
gatgtgtgag
caccatgcaa
cagcctgect
cacagatgac
aattctcatc
ccatccaaca
aatgaagttt
gaaagaaggt
ctggcttaca
acccacaacc
tggacaagcc
acaatgatta
tggacttgece
gaaatcaagg
aaaaaaaaa

Mus musculus

agcttcaagc
aacgccctgg

atccttgaac
cggagcccag
ctcecggetge
ggctgcacte
ttgctacgga
ctggaatgaa
aaggatgtcc
cagggaacag
ttacatgcac
atacaggacyg
cttctactca
tggcgtgaag
gtttectgtg
atcctgeatce
agtggtcgta
cttcaaaatc
tttgctgtgc
catgaacgac
agacggctcc
gctctggtgy

acaaacgctt
aggtggaaaa
caagcctcte
aacacccaga
gcggattetg
aagattcacg
gattttccat
tatactggag
gcaaattttg
gctettgttg
acattccagg
gtcttggtca
tttgtcgtgg
tatcaccgag
ccacttceca
ttcaactgca
caggactggg
aagacagagc
ttcagggtcce
acagaagatg
agtgcagcetg
ttggtcctca
tcagcagcca
cgaagaggct
tttattgtat
ggtgttaaga
acacacaaag
cagcccagga
aagaattccce
aggagtgtga
aaaaaaaata

gcagectggg
gtcectgaaa
ttectctgaac
gcegegtatg
agcatggacc
gtgctcgtgt
ggattcgacc
atctactact
ttcattgtcet
atccgacaag
gaaggattcg
gcgagegtea
gagagggagg
gatttcaatg
aacgacggcet
gaaattctgg
agaggaaatg
aatgactcag
ccagcaccaa
ggcctgtect
atcctggega
ttctggecce

40

ttccttggaa
gaaatgtgga
cagagtccaa
tagaggagga
ccagccggga
ggatactttc
tttatggtca
aagttgtaca
atcccagtgt
tccagtggga
ccacactcect
cacagataag
tccacaggat
tagaactaca
catgtctcca
gttggtgcag
tggacagtgy
caggagagac
tgaccaccac
acacgaagat
agaagaaagg
ttatagcagce
gcatcttctt
caggacaccce
cagagcagtg
ctaaaacttt
gagccctaaa
acattgaaag
tagtggaatg
cgagatgacg
tgacaataaa

agcggectgg
ctcgaaacce
aattgcttec
gcgegecect
gcgcggggcyg
gcgecggaca
tctacttcat
tcgtggagca
tctectacteg
gcctagaaga
agagggccag
tcatcgegtt
ctaaccgatc
aaactcagtt
tccaggetet
cggctgaacc
gcttccgaca
tcacgctcaa
tcttgaaaga
tcatctccag
ttgctctget
tctgctgeac

PCT/US01/24031
tgaagagggg 180
ccettttaag 240
agggttcact 300
cacggatcac 360
tctgtgggtt 420
caacactcat 480
ttttctaaat 540
tcgaatgctce 600
atccagaaat 660
ccatgteccac 720
catggacggg 780
ttctaccaac 840
ccagcaaata 900
aatgtccaaa 960
gttcaatggt 1020
caaacttcaa 1080
atgcceggaa 1140
gtctcaaact 1200
caggagagct 1260
agccctacat 1320
aggaaccctc 1380
ggccattctg 1440
cattgagaga 1500
tgcctatgea 1560
ctaaaatttt 1620
gcttatgeat 1680
ctgctgtaga 1740
gaaaactcag 1800
acatccatgg 1860
atgcttttgg 1920
taaagcttta 1980

2009
tggccctatce 60
gggctcagaa 120
gggcegtttge 180
gatgtcacac 240
cctgggtgeg 300
cgggggccge 360
cctggacaag 420
gttggctcat 480
agggacaact 540
gctccagaaa 600
tgagcagatt 660
gacggatggg 720
ccgagacctt 780
ggctcggatt 840
ccaaggcatt 200
atccaccatc 960
tgccegeaat 1020
tgagaagccc 1080
agttggcatyg 1140
ttctgtcatc 1200
ggtcctcectte 1260
agtgatcatc 1320
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aaggaggtcc
aagaagaaat

aaaagaatgg

aaggcaaaga
aacctcaaca

ggaaaactcg

aggccacagc
ccagccaagt
tacacacccce
cccattectt
gcacctccece
tgggctgect
tatgtggtga

aaaatgggca

cctgtgaccce
cagccagatt

attggataag

actgggagcc
tcecctagtat
tatgctctat
gttgccatge
ggagtgtcca

acaagccttg

ctgtggcata
atcttcaaat
cttggcaaga
tatctctect
tacatccagt
ttctgaagcect
caatcatgaa
tccttectea
ttttcectgga
caaagatcct
tccaggtgtce
aatctcageca

ttatgacctg

cttagaaaga
aaaatcgacc
tttceceaagt
ggagttgtga
ttagtgtagt
gggcceccaga
agccceatgge
gcaggatttyg
gcatgggctt
gctgtggtga
tgcaaggttt
gaagtttcta

agctttgatg
atggtggttg

acggaggatt
gatggaagca
agtgatttca
gcttttacaa
acagccttge
cctggagett
caaagctacc
tggaacccca
gaaaatccat
catgctgtgt

caggaggatg

ctccacccecce
ggcccacagt
aggtccgetg
atgcacgagt
acaacatgcg
atgccttgtg
caggagacac
atcccectgaa
caccccctge
ccccaccate
cctecegacce
gagcaactcc
gtggcggetyg
ttttgaactg
ctcacctcta
atgtcccatg
aaacacctgg
aggccatctce
gcatcgaata
tctctttcee
ttagaagtta
gctcttacat
tcattgtcaa
ggtcagagct
acccaggacc
aaaccattcc
tggcectttca
gtgtaataga
gcttggtecag
aacagaggtc
gtttccacag
acaaaagata
tcaagaactc
atgcactcca
ctagttctca
ttggtcatca
aaagcagagg
tgaaagaacg
gtaccccaga
aaaagatctce
ccttgttaaa
aaaccattcc
aactgttttg
tgcagccata
cggggaaggc
agtgtctgag
gaccttagaa
gaaaccgtca
tggtttacaa
tgattagcaa
ttttttatat
cgtectatca
tggcaggtta
tgtacaaata
tgggaactgce
gccacacact
ataaagaagt
aggaagagca
caaggaataa
aaagtgggtg
gaaagggttt

tgttgaggag
agatgcctcet
gggagaaaag
caagatgcca
ccggecttec
ggttctgetyg
gggacgctgt
caacacctac
tccceccecactge
cactctecece
teccteccaagg
agcaggaggc
atgtttgcac
cctgaagaca
gaggaaggtt
aagaccagga
ctgagattct
cacccctggt
ggtatccaac
gaacttcctg
gaggacgtca
ctagaaatgyg
aggcaaccta
gatcacacag
ccagagattt
cagttgtttt
acctgctcac
aaagctctge
tgagceccettt
attgtcaaag
gccccaaaat
taaaacgggc
aagttagccet
tagacaccaa
atttaatcca
gttagaattg
agaatggggy
cccaagtcca
ccccactett
cttcaccctt
caggtgccag
aaggagaatg
actgctggeca
agaaagtatg
agcagactcc
gaaaaatgaa
tttatggaat
aggttaatac
agcccatcag
actgcatgty
aagccaaatt
gtgtgaataa
ccctaccaag
gttcctaggt
ggtccttetyg
ttagggagac
ggaaaagtct
gaaatgatcc
ttgtgagata
gaattcgttt
ttttagttat

agtgaggaag
tattatggtg
ggctccacag
gagcaagaat
tcgectegga
agaaaaggat
atcaacttca
caccccaget
ccteececayg
cctecctecte
ccttetgtet
ttectectgcetg
gatttaaaag
gacaatgaga
cccgagatgg
agaaagtgac
gacctcactg
accacccagc
tgggatctge
gtttcccagt
gpgctcagca
ctggettcag
ctaatgattc
aaccttcecee
ctaaatccag
actctgaaac
aagtattacc
ccacaatccc
aacctcatgt
gcagtgtata
tcectgtcetta
ataagttttt
cattcttcca
tcettgttee
attatatttt
agagagataa
aaccaccagc
agacctatgg
ctceetgtag
actgtgccecece
aatgtctcag
ggctccccag
gtacaaaacg
aaccaagatg
gagagcaggce
tgctgataca
gtcttcectyg
ctttcagagt
ttctgtgtca
ttatttgttt
ttgttgtata
aaagaacagt
ctgtgcttgt
gacgagaccc
ctgtgacagc
ataagagctyg
tggctcteca
ttgcectgeca
atgaccgaca
gcaagctatg
ctgagctcag

41

aagacgatga
gacgceggtgt
aagaaggggc
atgagttccce
agtggtactce
atgaccgagt
ccagagtgaa
cccecacctec
cccccagtge
aggcccceace
agaacccaaa
aaagaaagat
caagtcgtga
caataacagt
ccacattgee
ttccaagaat
atttgactct
aactctgaaa
aggttgectt
gatgagggaa
ctgatggaga
caggcacagt
accttaaaca
atgaaatcgc
ctaagagaca
aggcegttgt
agttatgaag
catgtcactc
agactctgga
gcctgtacaa
ggctcctaaa
atgttttggg
gcttgtttag
caaggcagac
tccacagtac
acactgtttg
ataaaagtta
tgctgacacc
ccaccactece
catattagaa
ccacctgaga
gctcagagca
ggccacccca
ctggtgttge
cttgtgcagt
tggtgattct
gtcattcaga
aggtgattac
ttcectgtaa
gactccttgt
tattcatatt
tgtagtaaat
tgatctccca
tcectttacat
cagctcgaaa
tectttecceca
gcctgggaca
ctgcacacaa
gttcaggcgc
caaagcctga
ctgagttatc

PCT/US01/24031
tggtttgcca 1380
gggaggcatt 1440
gaagttagaa 1500
agaaccccga 1560
gcccatcaag 1620
gtctgtgatg 1680
gaacagtcag 1740
cgctcectate 1800
cceccacteet 1860
ccctaacagyg 1920
gtececgagete 1980
ctgcccagece 2040
tgggcagaac 2100
cacattatag 2160
acagtgctct 2220
ggaatgcagc 2280
tgattcttgg 2340
atgtgcagtg 2400
ataaagagca 2460
ggggaaaggt 2520
agcgttgatg 2580
tcctaaacca 2640
tcaaggttga 2700
aaggtteccte 2760
gtagtcctga 2820
atgtatggta 2880
caaggagaaa 2940
ctctacatta 3000
cactgtcacc 3060
aaatgatgct 3120
cctctaaact 3180
ctgtgatctce 3240
aacagaggca 3300
attattaatc 3360
ttcacatctc 3420
taatccctac 3480
ttatctgggg 3540
aaagtaacac 3600
ctgcttttea 3660
caaggcttgt 3720
tgacattgct 3780
tgcaactatg 3840
cattacagct 3900
tgttcaacaa 3960
gtcccaaggg 4020
gagaagaatt 4080
attatggcta 4140
aggcaggaag 4200
gcaacaggag 4260
tattgtecctt 4320
ccacgtgaca 4380
tattaaagcc 4440
tgaccatact 4500
aatgccgatg 4560
acaggtcctg 4620
gcgtcaggga 4680
gaggtctctc 4740
tgtgatggtg 4800
aaagggaatt 4860
tcttactcac 49020
acgcttggag 4980
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aaccgattta aaggaattag aatatgattt
ttttctatgg taatttagtt atggacgttc
tgtcatcacc gcactgtget gtaggagact
aagttgcttt tttaaaaaaa aataataata

<210> 187
<211l> 564
<212> PRT
<213> Homo sapiens

<400> 187 .
Met Ala Thr Ala Glu Arg Arg Ala
1 5
Ser Leu Ala Thr Leu Val Leu Ile
20 .
Glu Asp Gly Gly Pro Ala Cys Tyr
35 40
Lew Asp Lys Ser Gly Ser Val Leu
50 55
Phe Val Glu Gln Leu Ala His Lys
65 70
Ser Phe Ile Val Phe Ser Thr Arg
85
Glu Asp Arg Glu Gln Ile Arg Gln
100
Leu Pro Gly Gly Asp Thr Tyr Met
115 120
Glu Gln Ile Tyr Tyr Glu Asn Arg
130 135
Ile Tle Ala Leu Thr Asp Gly Glu
145 150
Ser Glu Arg Glu Ala Asn Arg Ser
165
Cys Val Gly Val Lys Asp Phe Asn
180
Asp Ser Lys Asp His Val Phe Pro
195 200
Gln Gly Ile Ile His Ser Ile Leu
210 215 -
Ala Ala Glu Pro Ser Thr Ile Cys
225 230
Val Arg Gly Asn Gly Phe Arg His
245
Cys Ser Phe Lys Ile Asn Asp Ser
260
Ser vVal Glu Asp Thr Tyr Leu Leu
275 280
Val Gly Met Lys Ala Ala Leu Gln
290 295
Phe Ile Ser Ser Ser Val Ile Ile
305 310
Ser Ile Leu Ala Ile Ala Leu Leu
325
Ala Leu Leu Trp Trp Phe Trp Pro
340
Glu Val Pro Pro Pro Pro Ala Glu
355 360
Gly Leu Pro Lys Lys Lys Trp Pro

ctgaatacac
agcgtctetg
gggctgaacc
aacacctaaa

Leu
Cys
25

Gly
His
Phe
Gly
Gly
105
His
Gln
Leu
Arg
Glu
185
val
Lys
Ala
Ala
vVal
265
Cys
Val
Thr
Ile
Leu
345
Glu

Thr

42

Ile
Thr
90

Leu
Glu
Gly
His
Asp
170
Thr
Asn
Lys
Gly
Arg
250
Thr
Pro
Ser
Thr
Leu
330
Cys

Ser

Val

Ile
Gly
Phe
Trp
Ser
75

Thr
Glu
Gly
Tyr
Glu
155
Leu
Gln
Asp
Ser
Glu
235
Asn
Leu
Ala
Met
Thr
315
Phe
Cys
Glu

Asp

PCT/US01/24031

ataacattaa actcttctct
agttattgtt ataaaagact
tgtacaatgg tataccctgg
atcaaaaaaa aaaaaaaaaa

Gly Phe Gln Trp Leu
15
Gln Gly Gly Arg Arg
30
Asp Leu Tyr Phe Ile
45 '
Asn Glu Ile Tyr Tyr

Pro Gln Leu Arg Met

80

Leu Met Lys Leu Thr
95

Glu Leu Gln Lys Val
110 ’

Phe Glu Arg Ala Ser

125
Arg Thr Ala Ser Val
140

Asp Leu Phe Phe Tyr

160

Gly Ala Ile Val Tyr
175

Leu Ala Arg Ile Ala

190
Gly Phe Gln Ala Leu
205
Cys Ile Glu Ile Leu
220
Ser Phe Gln Val Val
240

Val Asp Arg Val Leu -

255
Asn Glu Lys Pro Phe
270
Pro Ile Leu Lys Glu
285
Asn Asp Gly Leu Ser
300
His Cys Ser Asp Gly
320
Leu Leu Leu Ala Leu
335
Thr vVal Ile Ile Lys
350
Glu Glu Asp Asp Asp
365
Ala Ser Tyr Tyr Gly

5040
5100
5160
5220
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370 375 380
Gly Arg Gly Val Gly Gly Ile Lys Arg Met Glu Val Arg Trp Gly Glu
385 390 395 400
Lys Gly Ser Thr Glu Glu Gly Ala Lys Leu Glu Lys Ala Lys Asn Ala
405 410 415
Arg Val Lys Met Pro Glu Gln Glu Tyr Glu Phe Pro Glu Pro Arg Asn
420 425 430
Leu Asn Asn Asn Met Arg Arg Pro Ser Ser Pro Arg Lys Trp Tyr Ser
435 440 445
Pro Ile Lys Gly Lys Leu Asp Ala Leu Trp Val Leu Leu Arg Lys Gly
450 455 460
Tyr Asp Arg Val Ser Val Met Arg Pro Gln Pro Gly Asp Thr Gly Arg
465 470 475 480
Cys Ile Asn Phe Thr Arg Val Lys Asn Asn Gln Pro Ala Lys Tyr Pro
485 490 495
Leu Asn Asn Ala Tyr His Thr Ser Ser Pro Pro Pro Ala Pro Ile Tyr
500 505 510
Thr Pro Pro Pro Pro Ala Pro His Cys Pro Pro Pro Pro Pro Ser Ala
515 520 525
Pro Thr Pro Pro Ile Pro Ser Pro Pro Ser Thr Leu Pro Pro Pro Pro
530 535 540
Gln Ala Pro Pro Pro Asn Arg Ala Pro Pro Pro Sexr Arg Pro Pro Pro
545 550 555 560
Arg Pro Ser Val

<210> 188

<211> 1331

<212> PRT

<213> Homo sapiens

<400> 188
Met Arg Gly Ala Pro Ala Arg Leu Leu Leu Pro Leu Leu Pro Trp Leu

Leu Leu Leu Leu Ala Pro Glu Ala Arg Gly Ala Pro Gly Cys Pro Leu
20 25 30
Ser Ile Arg Ser Cys Lys Cys Ser Gly Glu Arg Pro Lys Gly Leu Ser

Gly Gly Val Pro Gly Pro Ala Arg Arg Arg Val Val Cys Ser Gly Gly
50 55 60

Asp Leu Pro Glu Pro Pro Glu Pro Gly Leu Leu Pro Asn Gly Thr Val

65 70 75 80

Thr Leu Leu Leu Ser Asn Asn Lys Ile Thr Gly Leu Arg Asn Gly Ser

85 90 95
Phe Leu Gly Leu Ser Leu Leu Glu Lys Leu Asp Leu Arg Asn Asn Ile
100 105 110
Ile Ser Thr Val Gln Pro Gly Ala Phe Leu Gly Leu Gly Glu Leu Lys
115 120 125

Arg Leu Asp Leu Ser Asn Asn Arg Ile Gly Cys Leu Thr Ser Glu Thr
130 135 140

Phe Gln Gly Leu Pro Arg Leu Leu Arg Leu Asn Ile Ser Gly Asn Ile

145 150 155 160

Phe Ser Ser Leu Gln Pro Gly Val Phe Asp Glu Leu Pro Ala Leu Lys

165 170 175
Val Val Asp Leu Gly Thr Glu Phe Leu Thr Cys Asp Cys His Leu Arg
180 185 190
Trp Leu Leu Pro Trp Ala Gln Asn Arg Ser Leu Gln Leu Ser Glu His
195 200 205

Thr Leu Cys Ala Tyr Pro Ser Ala Leu His Ala Gln Ala Leu Gly Ser
210 215 220

Leu Gln Glu Ala Gln Leu Cys Cys Glu Gly Ala Leu Glu Leu His Thr

43
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225 230 235 240
His His Leu Ile Pro Ser Leu Arg Gln Val Val Phe Gln Gly Asp Arg
245 250 255
Leu Pro Phe Gln Cys Ser Ala Ser Tyr Leu Gly Asn Asp Thr Arg Ile
260 265 270
Arg Trp Tyr His Asn Arg Ala Pro Val Glu Gly Asp Glu Gln Ala Gly
275 280 285
Ile Leu Leu Ala Glu Ser Leu Ile His Asp Cys Thr Phe Ile Thr Ser
290 295 300
Glu Leu Thr Leu Ser His Ile Gly Val Trp Ala Ser Gly Glu Trp Glu
305 310 315 320
Cys Thr Val Ser Met Ala Gln Gly Asn Ala Ser Lys Lys Val Glu Ile
325 330 335
Val Val Leu Glu Thr Ser Ala Ser Tyr Cys Pro Ala Glu Arg Val Ala
340 345 350
Asn Asn Arg Gly Asp Phe Arg Trp Pro Arg Thr Leu Ala Gly Ile Thr
355 360 365
Ala Tyr Gln Ser Cys Leu Gln Tyr Pro Phe Thr Ser Val Pro Leu Gly
370 375 380
Gly Gly Ala Pro Gly Thr Arg Ala Ser Arg Arg Cys Asp Arg Ala Gly
385 390 395 400
Arg Trp Glu Pro Gly Asp Tyr Ser His Cys Leu Tyr Thr Asn Asp Ile
’ 405 410 415
Thr Arg Val Leu Tyr Thr Phe Val Leu Met Pro Ile Asn Ala Ser Asn
420 425 430
Ala Leu Thr Leu Ala His Gln Leu Arg Val Tyr Thr Ala Glu Ala Ala
435 440 445
Ser Phe Ser Asp Met Met Asp Val Val Tyr Val Ala Gln Met Ile Gln
450 455 460
Lys Phe Leu Gly Tyr Val Asp Gln Ile Lys Glu Leu Val Glu Val Met
465 470 475 480
Val Asp Met Ala Ser Asn Leu Met Leu Val Asp Glu His Leu Leu Trp
485 490 495
Leu Ala Gln Arg Glu Asp Lys Ala Cys Ser Arg Ile Val Gly Ala Leu
500 505 510
Glu Arg Ile Gly Gly Ala Ala Leu Ser Pro His Ala Gln His Ile Ser
515 520 525
Val Asn Ala Arg Asn Val Ala Leu Glu Ala Tyr Leu Ile Lys Pro His
530 535 540
Ser Tyr Val Gly Leu Thr Cys Thr Ala Phe Gln Arg Arg Glu Gly Gly
545 550 555 560
Val Pro Gly Thr Arg Pro Gly Ser Pro Gly Gln Asn Pro Pro Pro Glu
565 570 575
Pro Glu Pro Pro Ala Asp Gln Gln Leu Arg Phe Arg Cys Thr Thr Gly
580 585 590
Arg Pro Asn Val Ser Leu Ser Ser Phe His Ile Lys Asn Ser Val Ala
595 600 605 !
Leu Ala Ser Ile Gln Leu Pro Pro Ser Leu Phe Ser Ser Leu Pro Ala
610 615 620
Ala Leu Ala Pro Pro Val Pro Pro Asp Cys Thr Leu Gln Leu Leu Val
625 630 635 640
Phe Arg Asn Gly Arg Leu Phe His Ser His Ser Asn Thr Ser Arg Pro
. 645 650 655
Gly Ala Ala Gly Pro Gly Lys Arg Arg Gly Val Ala Thr Pro Val Ile
660 665 670
Phe Ala Gly Thr Ser Gly Cys Gly Val Gly Asn Leu Thr Glu Pro Val
675 680 685
Ala Val Ser Leu Arg His Trp Ala Glu Gly Ala Glu Pro Val Ala Ala
690 695 700
Trp Trp Ser Gln Glu Gly Pro Gly Glu Ala Gly Gly Trp Thr Ser Glu
705 710 715 720

44
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Gly Gln Leu Arg

725
Asn

Cys

Gln Leu Gly
740

Gly

His

Val
755
Ala

Arg Glu Gly
Thr
770

Leu

Cys Leu Leu

Ile His Ser
785

Leu

Asn

Leu Asn Leu Cys

805
Gly Thr Leu
820

His

Gly Ile

Ile Thr Leu
835

Arg

Tyr
Ala Val
850
Glu

Lys Leu
Gln
865
Tyr

Gly Asp Pro

Leu Ile Ala Gly
885

Ala Ile His
900

Pro

Val Asn

Val Trp Arg Ser

915
Leu Leu Ile Thr
930

Pro

Trp

Gly
945
Glu

Leu Ala Gln

Ala Glu Glu
965

AsSp

Gly

Pro Ser
980

Pro

Leu Leu

val Thr
995
Gln

Gly Gly

Val
1010
Trp

Gly Leu Gly
Met
1025

Val val

Ala Cys Gly

Cys Ser Cys
1045
Thr His
1060

Cys

Phe Val Phe
Ala
1075
Ala Leu

Trp Arg Cys

Pro Arg
1090

Glu Gly

1105

Pro Leu

Pro

Pro Pro Ser

Ala Leu Gly
1125
Ser Gln Val Cys Glu

1140
Ala Gly Thr
1155

His Gly Arg

Glu Pro

Val His
1170

Ala Gly Glu Ala Cys

1185

Ala Ala Gly Ala Leu

Gln Asn
730

Met

Ser Ser Pro

Val Ala Val Leu
745
Ala Gly
760

Cys

Ala Gly Leu

Leu Leu Phe
775

Ile

Leu

Ser Val Ser
790

Phe

Arg

Ile Ala Met
810
Gln Met
825

Ser

Thr Asn Tyr

Leu Thr
840
Glu

Ser Ser

His Lys Leu Thr
855

Ala Leu

870

Gly

Pro Thr Pro

Ile Ile
890

His

Pro Leu

Asn Tyr Arg Asp
905
Ala Phe
920

Phe

Leu Gly Tyr

Ile Tyr Leu
935

Pro

Cys
Asn Ala
950
Leu

Lys Gly
Thr
970
Leu

Arg Gly Ser
Leu
985

Asp

Ser Gly Ser
Glu
1000

Val Thr

Pro Pro Gly

Ala Leu Thy
1015

Ala Leu Ala Val

1030

Leu

Ser

Ala
1050
Arg

Tyr Gly Val

His Cys Ala Arg
1065

Pro Ala Ser Pro

1080

Ala Ala Glu Asp

1095

Lys Ser Ser Pro

Pro
Ala

Leu

1110

Pro Cys Lys Leu Thr
1130

Ala Gly Ala Ala Ala

1145
Arg Gly Asn Leu Ala
1160
Arg Ala His Lys Ser
1175

Gly Lys Asn Arg Leu

1190

Glu Leu Leu Ser Ser

45

Val
Glu
His
Ala
795
Thr
Val
Leu
Trp
Ser
875
Ile
Sexr
Ile
Ala
Asn
955
Arg
Ala
Asp
His
Gln
1035
Ala
Arg
Ala
Gly
Ser
1115
Asn
Gly
His
Arg
Lys

1195
Glu

PCT/US01/24031

His
735
Phe

Ser Ala Leu Cys
Ala
750

Val

Leu Ser Pro

val Pro
765
Ile

Pro Tyr

Thr Ile Thr
780

Lys

Tyr

Met
800
Ala

Gly Trp His
Phe
815

Val

Ser Ala Val

Gln Ala
830
Met

Cys Gly

Leu Trp Gly Val

845
Arg Ala Pro Pro Pro
860
Pro Phe
880

Ala

Met Leu Arg

Ile Thr
895

Trp

Cys Gly

Pro Tyr Cys Leu

910
Val Ala Ile
925

Leu

Pro Leu

Gly Leu
940
Ser

Arg Arg

Ala Leu
960

Gly

Arg Ser
Ser
975
Ala

Leu Arg Gly

Thr Ser
990

Tyr

Gly Arg

Leu Ser Pro

1005
Phe Leu Tyr
1020

Arg

Ser

Leu Ala

Trp Leu Pro Arg
1040
Ser Ala Leu Gly Leu
1055
Val Arg Ala Ser
1070
Pro His Ala
1085

Pro Val Phe

Asp

Ala Pro

Ser Gly
1100
Gly His
1120
Gln

Ser Ser Gly

Gln Leu Ala
1135
Glu Gly Glu Pro
1150
His Pro Asn Asn
1165
Lys Gly His Arg

Leu
Gly
Arg

Ala
1180
Ala Leu Arg Gly Gly

1200
Ser Gly Ser Leu His
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1205 1210 1215
Asn Ser Pro Thr Asp Ser Tyr Leu Gly Ser Ser Arg Asn Ser Pro Gly
1220 1225 1230
Ala Gly Leu Gln Leu Glu Gly Glu Pro Met Leu Thr Pro Ser Glu Gly
1235 1240 1245
Ser Asp Thr Ser Ala Ala Pro Leu Ser Glu Ala Gly Arg Ala Gly Gln
1250 ‘ 1255 1260
Arg Arg Ser Ala Ser Arg Asp Ser Leu Lys Gly Gly Gly Ala Leu Glu
1265 1270 1275 1280
Lys Glu Ser His Arg Arg Ser Tyr Pro Leu Asn Ala Ala Ser Leu Asn
1285 1290 1295
Gly Ala Pro Lys Gly Gly Lys Tyr Asp Asp Val Thr Leu Met Gly Ala
1300 1305 1310
Glu Val Ala Ser Gly Gly Cys Met Lys Thr Gly Leu Trp Lys Ser Glu
1315 1320 1325
Thr Thr Val
1330

<210> 189
<211> 529
<212> PRT
<213> Homo sapiens

<400> 189
Met Ala Arg Phe Pro Lys Ala Asp Leu Ala Ala Ala Gly Val Met Leu

Leu Cys His Phe Phe Thr Asp Gln Phe Gln Phe Ala Asp Gly Lys Pro
20 25 30
Gly Asp Gln Ile Leu Asp Trp Gln Tyr Gly Val Thr Gln Ala Phe Pro
35 40 45
His Thr Glu Glu Glu Val Glu Val Asp Ser His Ala Tyr Ser His Arg
50 55 60
Trp Lys Arg Asn Leu Asp Phe Leu Lys Ala Val Asp Thr Asn Arg Ala
65 70 75 80
Ser Val Gly Gln Asp Ser Pro Glu Pro Arg Ser Phe Thr Asp Leu Leu
85 90 95
Leu Asp Asp Gly Gln Asp Asn Asn Thr Gln Ile Glu Glu Asp Thr Asp
100 105 110
His Asn Tyr Tyr Ile Ser Arg Ile Tyr Gly Pro Ser Asp Ser Ala Ser
115 120 125
Arg Asp Leu Trp Val Asn Ile Asp Gln Met Glu Lys Asp Lys Val Lys
130 135 140
Ile His Gly Ile Leu Ser Asn Thr His Arg Gln Ala Ala Arg Val Asn
145 150 155 160
Leu Ser Phe Asp Phe Pro Phe Tyr Gly His Phe Leu Arg Glu Ile Thr
165 170 175
Val Ala Thr Gly Gly Phe Ile Tyr Thr Gly Glu Val Val His Arg Met
180 185 190
Leu Thr Ala Thr Gln Tyr Ile Ala Pro Leu Met Ala Asn Phe Asp Pro
195 200 205
Ser Val Ser Arg Asn Ser Thr Val Arg Tyr Phe Asp Asn Gly Thr Ala
210 215 220
Leu Val Val Gln Trp Asp His Val His Leu Gln Asp Asn Tyr Asn Leu
225 230 235 240
Gly Ser Phe Thr Phe Gln Ala Thr Leu Leu Met Asp Gly Arg Ile Ile
245 250 255
Phe Gly Tyr Lys Glu Ile Pro Val Leu Val Thr Gln Ile Ser Ser Thr
260 265 270
Asn His Pro Val Lys Val Gly Leu Ser Asp Ala Phe Val Val Val His
275 280 285
Arg Ile Gln Gln Ile Pro Asn Val Arg Arg Arg Thr Ile Tyr Glu Tyr

46
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290 295 300
His Arg Val Glu Leu Gln Met Ser Lys Ile Thr Asn Ile Ser Ala Val
305 310 315 320
Glu Met Thr Pro Leu Pro Thr Cys Leu Gln Phe Asn Arg Cys Gly Pro
325 330 335
Cys Val Ser Ser Gln Ile Gly Phe Asn Cys Ser Trp Cys Ser Lys Leu
340 345 350
Gln Arg Cys Ser Ser Gly Phe Asp Arg His Arg Gln Asp Trp Val Asp
355 360 365
Ser Gly Cys Pro Glu Glu Ser Lys Glu Lys Met Cys Glu Asn Thr Glu
370 375 380
Pro Val Glu Thr Ser Ser Arg Thr Thr Thr Thr Ile Gly Ala Thr Thr
385 390 395 400
Thr Gln Phe Arg Val Leu Thr Thr Thr Arg Arg Ala Val Thr Ser Gln
405 410 415
Phe Pro Thr Ser Leu Pro Thr Glu Asp Asp Thr Lys Ile Ala Leu His
420 425 430
Leu Lys Asp Asn Gly Ala Ser Thr Asp Asp Ser Ala Ala Glu Lys Lys
435 440 445
Gly Gly Thr Leu His Ala Gly Leu Ile Val Gly Ile Leu Ile Leu Val
450:. 455 460
Leu Ile Val Ala Thr Ala Ile Leu Val Thr Val Tyr Met Tyr His His
465 470 475 480
Pro Thr Ser Ala Ala Ser Ile Phe Phe Ile Glu Arg Arg Pro Ser Arg
485 490 495
Trp Pro Ala Met Lys Phe Arg Arg Gly Ser Gly His Pro Ala Tyr Ala
500 505 510
Glu Val Glu Pro Val Gly Glu Lys Glu Gly Phe Ile Val Ser Glu Gln
515 520 525
Cys

<210> 190
<211> 765
<212> PRT
<213> Mus musculus

<400> 190
Met Leu Leu Arg Leu Leu Leu Ala Trp Val Ala Ala Val Pro Ala Leu
1 5 10 15
Gly Gln Val Pro Trp Thr Pro Glu Pro Arg Ala Ala Cys Gly Pro Ser

Ser Cys Tyr Ala Leu Phe Pro Arg Arg Arg Thr Phe Leu Glu Ala Trp
35 40 . 45
Arg Ala Cys Arg Glu Leu Gly Gly Asn Leu Ala Thr Pro Arg Thr Pro
50 55 60
Glu Glu Ala Gln Arg Val Asp Ser Leu Val Gly Val Gly Pro Ala Asn
65 70 75 80
Gly Leu Leu Trp Ile Gly Leu Gln Arg Gln Ala Arg Gln Cys Gln Pro
85 90 95
Gln Arg Pro Leu Arg Gly Phe Ile Trp Thr Thr Gly Asp Gln Asp Thr
100 105 110
Ala Phe Thr Asn Trp Ala Gln Pro Ala Thr Glu Gly Pro Cys Pro Ala
115 120 125
Gln Arg Cys Ala Ala Leu Glu Ala Ser Gly Glu His Arg Trp Leu Glu
130 135 140
Gly Ser Cys Thr Leu Ala Val Asp Gly Tyr Leu Cys Gln Phe Gly Phe
145 150 155 160
Glu Gly Ala Cys Pro Ala Leu Pro Leu Glu Val Gly Gln Ala Gly Pro
165 170 175
Ala val Tyr Thr Thr Pro Phe Asn Leu Val Ser Ser Glu Phe Glu Trp
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180 185 190
Leu Pro Phe Gly Ser Val Ala Ala Val Gln Cys Gln Ala Gly Arg Gly
195 200 205
Ala Ser Leu Leu Cys Val Lys Gln Pro Ser Gly Gly Val Gly Trp Ser
210 215 220
Gln Thr Gly Pro Leu Cys Pro Gly Thr Gly Cys Gly Pro Asp Asn Gly
225 230 235 240
Gly Cys Glu His Glu Cys Val Glu Glu Val Asp Gly Ala Val Ser Cys
245 250 255
Arg Cys Ser Glu Gly Phe Arg Leu Ala Ala Asp Gly His Ser Cys Glu
260 265 270
Asp Pro Cys Ala Gln Ala Pro Cys Glu Gln Gln Cys Glu Pro Gly Gly
275 280 285
Pro Gln Gly Tyr Ser Cys His Cys Arg Leu Gly Phe Arg Pro Ala Glu
290 295 300
Asp Asp Pro His Arg Cys Val Asp Thr Asp Glu Cys Gln Ile Ala Gly
305 310 315 320
Val Cys Gln Gln Met Cys Val Asn Tyr Val Gly Gly Phe Glu Cys Tyr
325 330 335
Cys Ser Glu Gly His Glu Leu Glu Ala Asp Gly Ile Ser Cys Ser Pro
. 340 345 350
Ala Gly Ala Met Gly Ala Gln Ala Ser Gln Asp Leu Arg Asp Glu Leu
355 360 365
Leu Asp Asp Gly Glu Glu Gly Glu Asp Glu Glu Glu Pro Trp Glu Asp
370 375 380
Phe Asp Gly Thr Trp Thr Glu Glu Gln Gly Ile Leu Trp Leu Ala Pro
385 390 395 400
Thr His Pro Pro Asp Phe Gly Leu Pro Tyr Arg Pro Asn Phe Pro Gln
405 410 415
Asp Gly Glu Pro Gln Arg Leu His Leu Glu Pro Thr Trp Pro Pro Pro
420 425 430
Leu Ser Ala Pro Arg Gly Pro Tyr His Ser Ser Val Val Ser Ala Thr
435 . 440 445
Arg Pro Met Val Ile Ser Ala Thr Arg Pro Thr Leu Pro Ser Ala His
450 455 460
Lys Thr Ser Val Ile Ser Ala Thr Arg Pro Pro Leu Ser Pro Val His
465 470 475 480
Pro Pro Ala Met Ala Pro Ala Thr Pro Pro Ala Val Phe Ser Glu His
485 490 495
Gln Ile Pro Lys Ile Lys Ala Asn Tyr Pro Asp Leu Pro Phe Gly His
500 505 510
Lys Pro Gly Ile Thr Ser Ala Thr His Pro Ala Arg Ser Pro Pro Tyx
515 520 525
Gln Pro Pro Ile Ile Ser Thr Asn Tyr Pro Gln Val Phe Pro Pro His
530 535 540
Gln Ala Pro Met Ser Pro Asp Thr His Thr Ile Thr Tyr Leu Pro Pro
545 550 555 560
Val Pro Pro His Leu Asp Pro Gly Asp Thr Thr Ser Lys Ala His Gln
565 570 575
His Pro Leu Leu Pro Asp Ala Pro Gly Ile Arg Thr Gln Ala Pro Gln
580 585 590
Leu Ser Val Ser Ala Leu Gln Pro Pro Leu Pro Thr Asn Ser Arg Ser
595 600 605
Ser Val His Glu Thr Pro Val Pro Ala Ala Asn Gln Pro Pro Ala Phe
610 615 620
Pro Ser Ser Pro Leu Pro Pro Gln Arg Pro Thr Asn Gln Thr Ser Sexr
625 630 635 640
Ile Ser Pro Thr His Ser Tyr Ser Arg Ala Pro Leu Val Pro Arg Glu
645 650 655
Gly Val Pro Ser Pro Lys Ser Val Pro Gln Leu Pro Ser Val Pro Ser
660 665 670
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Thr Ala Ala Pro Thr Ala Leu Ala Glu Ser Gly Leu Ala Gly Gln Ser
675 680 685
Gln Arg Asp Asp Arg Trp Leu Leu Val Ala Leu Leu Val Pro Thr Cys
690 695 700
Val Phe Leu Val Val Leu Leu Ala Leu Gly Ile Val Tyr Cys Thr Arg
705 710 715 720
Cys Gly Ser His Ala Pro Asn Lys Arg Ile Thr Asp Cys Tyr Arg Trp
725 730 735
val Thr His Ala Gly Asn Lys Ser Ser Thr Glu Pro Met Pro Pro Arg
740 745 750
Gly Ser Leu Thr Gly Val Gln Thr Cys Arg Thr Ser Val
755 760 765

<210> 191
<211> 1329
<212> PRT
<213> Mus musculus

' <400> 191
Met Pro Val Pro Pro Ala Arg Leu Leu Leu Leu Pro Leu Leu Pro Cys

Leu Leu Leu Leu Ala Pro Gly Thr Arg Gly Ala Pro Gly Cys Pro Val
‘Pro Ile Arg égy Cys Lys Cys Ser éiy Glu Arg Pro Lys égy Leu Ser
Gly Gly iia His Asn Pro Ala igg Arg Arg Val Val g;s Gly Gly Gly
Asp igu Pro Glu Pro Pro ZZp Pro‘Gly Leu Leu ggo Asn Gly Thr Ile
65 70 75 80

Thr Leu Leu Leu Ser Asn Asn Lys Ile Thr Gly Leu Arg Asn Gly Ser

Phe Leu Gly Leu Ser Leu Leu Glu Lys Leu Asp Leu Arg Ser Asn Val
100 105 110
Ile Ser Thr Val Gln Pro Gly Ala Phe Leu Gly Leu Gly Glu Leu Lys
115 120 125
Arg Leu Asp Leu Ser Asn Asn Arg Ile Gly Cys Leu Thr Ser Glu Thr
130 135 140
Phe GIn Gly Leu Pro Arg Leu Leu Arg Leu Asn Ile Ser Gly Asn Ile
145 150 155 160
Tyr Ser Ser Leu Gln Pro Gly Val Phe Asp Glu Leu Pro Ala Leu Lys
165 170 175
Ile Val Asp Phe Gly Thr Glu Phe Leu Thr Cys Asp Cys Arg Leu Arg
180 185 190
Trp Leu Leu Pro Trp Ala Arg Asn His Ser Leu Gln Leu Ser Glu Arg
’ 195 200 205
Thr Leu Cys Ala Tyr Pro Ser Ala Leu His Ala His Ala Leu Ser Ser
210 215 220
Leu Gln Glu Ser Gln Leu Arg Cys Glu Gly Ala Leu Glu Leu His Thr
225 230 235 240
His Tyr Leu Ile Pro Ser Leu Arg Gln Val Val Phe Gln Gly Asp Arg
245 250 255
Leu Pro Phe Gln Cys Ser Ala Ser Tyr Leu Gly Asn Asp Thr Arg Ile
260 265 270
His Txrp Tyr His Asn Gly Ala Pro Met Glu Ser Asp Glu Gln Ala Gly
275 280 285
Ile Val Leu Ala Glu Asn Leu Ile His Asp Cys Thr Phe Ile Thr Ser
290 295 300
Glu Leu Thr Leu Ser His Ile Gly Val Trp Ala Ser Gly Glu Trp Glu
305 310 315 320
Cys Ser Val Ser Thr Val Gln Gly Asn Thr Ser Lys Lys Val Glu Ile
325 330 335
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Val Val Leu Glu Thr Ser Ala Ser Tyr Cys Pro Ala Glu Arg Val Thr
340 345 350
Asn Asn Arg Gly Asp Phe Arg Trp Pro Arg Thr Leu Ala Gly Ile Thr
355 360 365
Ala Tyr Gln Ser Cys Leu Gln Tyr Pro Phe Thr Ser Val Pro Leu Ser
370 ) 375 380
Gly Gly Ala Pro Gly Thr Arg Ala Ser Arg Arg Cys Asp Arg Ala Gly
385 390 395 400
Arg Trp Glu Pro Gly Asp Tyr Ser His Cys Leu Tyr Thr Asn Asp Ile
405 410 ' 415
Thr Arg Val Leu Tyr Thr Phe Val Leu Met Pro Ile Asn Ala Ser Asn
420 425 430
Ala Leu Thr Leu Ala His Gln Leu Arg Val Tyr Thr Ala Glu Ala Ala
435 440 445
Ser Phe Ser Asp Met Met Asp Val Val Tyr Val Ala Gln Met Ile Gln
450 455 460
Lys Phe Leu Gly Tyr Val Asp Gln Ile Lys Glu Leu Val Glu Val Met
465 470 475 480
Val Asp Met Ala Ser Asn Leu Met DLeu Val Asp Glu His Leu Leu Trp
485 490 495
Leu Ala Gln Arg Glu Asp Lys Ala Cys Ser Gly Ile Val Gly Ala Leu
500 ' 505 510
Glu Arg Ile Gly Gly Ala Ala Leu Ser Pro His Ala Gln His Ile Ser
515 520 525
Val Asn Ser Arg Asn Val Ala Leu Glu Ala Tyr Leu Ile Lys Pro His
530 535 540
Ser Tyr Val Gly Leu Thr Cys Thr Ala Phe Gln Arg Arg Glu Val Gly
545 550 555 560
Val Ser Gly Ala Gln Pro Ser Ser Val Gly Gln Asp Ala Pro Val Glu
565 570 575
Pro Glu Pro Leu Ala Asp Gln Gln Leu Arg Phe Arg Cys Thr Thr Gly
' 580 585 590
Arg Pro Asn Ile Ser Leu Ser Ser Phe His Ile Lys Asn Ser Val Ala
595 600 605
Leu Ala Ser Ile Gln Leu Pro Pro Ser Leu Phe Ser Thr Leu Pro Ala
610 615 620
Ala Leu Ala Pro Pro Val Pro Pro Asp Cys Thr Leu Gln Leu Leu Val
625 630 635 640
Phe Arg Asn Gly Arg Leu Phe Arg Ser His Gly Asn Asn Thr Ser Arg
645 650 655
Pro Gly Ala Ala Gly Pro Gly Lys Arg Arg Gly Val Ala Thr Pro Val
660 665 670
Ile Phe Ala Gly Thr Ser Gly Cys Gly Val Gly Asn Leu Thr Glu Pro
675 680 685
Val Ala Val Ser Leu Arg His Trp Ala Glu Gly Ala Asp Pro Met Ala
690 695 700
Ala Trp Trp Asn Gln Asp Gly Pro Gly Gly Trp Ser Ser Glu Gly Cys
705 710 715 720
Arg Leu Arg Tyr Ser Gln Pro Asn Val Ser Ser Leu Tyr Cys Gln His
725 730 735
Leu Gly Asn Val Ala. Val Leu Met Glu Leu Asn Ala Phe Pro Arg Glu
740 745 750
Ala Gly Gly Ser Gly Ala Gly Leu Hig Pro Val Val Tyr Pro Cys Thr
755 760 765
Ala Leu Leu Leu Leu Cys Leu Phe Ser Thr Ile Ile Thr Tyr Ile Leu
770 775 780
Asn His Ser Ser Ile His Val Ser Arg Lys Gly Trp His Met Leu Leu
785 790 795 800
Asn Leu Cys Phe His Met Ala Met Thr Ser Ala Val Phe Val Gly Gly
805 810 815
Val Thr Leu Thr Asn Tyr Gln Met Val Cys Gln Ala Val Gly Ile Thr
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Leu

Gly
865
Ile
Asn
Arg
Ile
Val
945
Glu
Asn
Pro
Leu
Cys
1025
Ser
Thr
Cys
Leu
Ala
1105
Pro
Glu
Ser
Arg
Gly
1185
Ala
Ser
Pro

Ser

Ala
1265

His
Val
850
Glu
Ala
Ile
Pro
Thr
930
Ala

Glu

‘Asp

Ala

Gly Ala

820

Tyr Ser Ser
835
Leu His Lys

Ala Ala Pro
Ile
885

Tyr

Gly Gly
Asn
900
Leu

His

Sexr
915
Trp

Gly

Ile Tyr

Gln Asn Pro

Leu Gly
965
Ser

Arg
Ser Gly
980
Pro Pro Glu
995

Leu Met

1010

Gly

Cys
His
Cys

Pro

1090

Ser
Pro
Ala
Arg

Arg

1170

Gly
Pro
Asp
Leu

Ala

1250

Ser Arg Asp Asn Leu Lys Gly Ser Gly Ser Ala Leu Glu Arg
1275
Ser Lys Arg Arg Ser Tyr Pro Leu Asn Thr Thr Ser Leu Asn Gly

Ala Leu Ala

Leu Tyr Gly
1045
His Cys Ala

1060
Pro Pro Ala
1075

Thr Ala Thr
Leu Lys Ser

Cys Lys Leu

1125

Ser Val Ala
1140

Gly Ser Leu

1155

Val His Lys

Lys Ser Arg

Glu Leu Leu
1205
Ser
1220
Glu
1235

Leu
Glu
Pro
870
Pro
Arg
Ala
Phe
Lys
950
Ser
Leu
Asp
Thr
vVal
1030
Val
Arg
Ser
Glu
Ser
1110
Thr
Ala
Ala
Ser
Leu

1190
Ser

Ser
Leu
855
Gly
Leu
Asp
Phe
Leu
935
Gln
Thr
Leu
Gly
Thr
1015
Ser
Ala
Arg
Pro
Asp
1095
Pro
Asn
Arg
Pro
Arg
1175
Lys

Ser

Tyr Pro Gly Ser

Gly Glu Pro Met

Ala Pro Ile Ala Glu

1285

1270

1255

Ser
840
Ser
Pro
Ile
His
Tyr
920
Cys
Gly
Arg
Ala
Asp
1000
His
Gln
Ala
Arg
1080
Gly
Ser
Leu
Gly
Arg
1160
Ala
Ala
Glu

Ser

Leu
1240

825

Leu Leu Trp

Trp Arg Ala
Met
875

Gly

Arg Pro

Ile Cys
890
Ser Pro
905

Ile

Tyr

Pro Val

Ala Gly Leu
Ile
955

Ser

Asn Arg

Leu Arg
970
Thr val
985

Gly

Ser

Val Tyr

Phe Leu

Tyr

Arg Trp Leu

1035
Leu Gly Leu Phe

Ala
1050

Ser

Asp
1065

Met
Pro
860
Leu
Ile
Cys
Ala
His
940
Ser
Sexr

Ala

Ser

Leu Ala Met

1020

Pro Arg Val

Gly
845
Pro
Arg
Thr
Trp
Leu
925
Leu
Leu,
Gly
Gly

Pro
1005

Val Arg Ala Ser Trp Arg

‘Ser Ala Ser His Val Pro Ala Arg

1085

Ser Pro Val Leu Gly

Gly Ser Ser

1115

Gln vVal Ala
1130
Asp Gly Glu
1145
His His Asn

Lys Gly His

Leu Arg Ala

1195

Ser Gly Ser
1210
Arg Asn Ser
1225

Thr Pro Ser

1100
Gly

Gln
Pro
Asn
Arg
1180
Gly
Leu

Pro

Glu

Thr Gly Arg Pro Gly

1290

1260

Arg
Ser
Glu
Leu
1165
Ala
Thr
His
Gly
Gly

1245
Gln

PCT/US01/24031

830

Val Lys Ala

Leu Glu Glu

Phe Leu
880
Val

Tyr
Ala Ala
895
Leu Val
910

Ile

Trp

Leu Pro

Arg Ser His

Glu Pro Gly

960

Val Leu Leu
975

Val Gly Thr

990

Gly

Val Gln

Trp Ala

Val Cys
1040
Val Phe
1055
Ala
1070

Ala

Glu Gly Pro

Ala Pro Pro
1120
Gln Val Cys

1135
Pro Thr
1150
His

Gly

His Gly

Gly Glu Thr

Ser Pro Gly
1200
Ser Pro
1215

Gly

Asn
Asp Leu
1230

Ser Asp Thr

Arg Arg Ser
Glu
1280
Ala
1295

Pro Lys Gly Gly Lys Tyr Glu Asp Ala Ser Val Thr Gly Ala Glu Ala

1300

1305

51
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Ile Ala Gly Gly Ser Met Lys Thr Gly Leu Trp Lys Ser Glu Thr Thr
1315 1320 1325
val

<210> 192
<211> 500
<212> PRT
<213> Mus musculus

<400> 192
Met Arg Ala Gln Leu Trp Leu Leu Gln Leu Leu Leu Leu Arg Gly Ala

Ala Arg Ala Leu Ser Pro Ala Thr Pro Ala Gly His Asn Glu Gly Gln

Asp Ser Ala Trp Thr Ala Lys Arg Thr Arg Gln Gly Trp Ser Arg Arg
35 40 45
Pro Arg Glu Ser Pro Ala Gln Val Leu Lys Pro Gly Lys Thr Gln Leu

Ser Gln Asp Leu Gly Gly Gly Ser Leu Ala Ile Asp Thr Leu Pro Asp
65 70 75 80
Asn Arg Thr Arg Val Val Glu Asp Asn His Asn Tyr Tyr Val Ser Arg
85 90 95
Val Tyr Gly Pro Gly Glu Lys Gln Ser Gln Asp Leu Trp Val Asp Leu
100 105 110
Ala Val Ala Asn Arg Ser His Val Lys Ile His Arg Ile Leu Ser Ser
115 120 125
Ser His Arg Gln Ala Ser Arg Val Val Leu Ser Phe Asp Phe Pro Phe
130 135 140
Tyr Gly His Pro Leu Arg Gln Ile Thr Ile Ala Thr Gly Gly Phe Ile
145 150 155 160
Phe Met Gly Asp Met Leu His Arg Met Leu Thr Ala Thr Gln Tyr Val
165 170 175
Ala Pro Leu Met Ala Asn Phe Asn Pro Gly Tyr Ser Asp Asn Ser Thr
180 185 190
Val Ala Tyr Phe Asp Asn Gly Thr Val Phe Val Val Gln Trp Asp His
195 200 205
Val Tyr Leu Gln Asp Arg Glu Asp Arg Gly Ser Phe Thr Phe Gln Ala
210 215 220
Ala Leu His Arg Asp Gly Arg Ile Val Phe Gly Tyr Lys Glu Ile Pro
225 230 235 240
Met Ala Val Leu Asp Ile Ser Ser Ala Gln His Pro Val Lys Ala Gly
245 250 255
Leu Ser Asp Ala Phe Met Ile Leu Asn Ser Ser Pro Glu Val Pro Glu
260 265 270
Ser Gln Arg Arg Thr Ile Phe Glu Tyr His Arg Val Glu Leu Asp Ser
275 280 285
Ser Lys Ile Thr Thr Thr Ser Ala Val Glu Phe Thr Pro Leu Pro Thr
290 295 300
Cys Leu Gln His Gln Ser Cys Asp Thr Cys Val Ser Ser Asn Leu Thr
305 310 315 320
Phe Asn Cys Ser Trp Cys His Val Leu Gln Arg Cys Ser Ser Gly Phe
325 330 335
Asp Arg Tyr Arg Gln Glu Trp Leu Thr Tyr Gly Cys Ala Gln Glu Ala
340 ' 345 - 350
Glu Gly Lys Thr Cys Glu Asp Phe Gln Asp Asp Ser His Tyr Ser Ala
355 360 365
Ser Pro Asp Ser Ser Phe Ser Pro Phe Asn Gly Asp Ser Thr Thr Ser
370 375 380
Ser Ser Leu Phe Ile Asp Ser Leu Thr Thr Glu Asp Asp Thr Lys Leu
385 390 395 400
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Asn Pro Tyr Ala Glu Gly Asp Gly Leu Pro Asp His Ser Ser Pro Lys
405 410 415
Ser Lys Gly Pro Pro Val His Leu Gly Thr Ile Val Gly Ile Val Leu
420 425 430
Ala Val Leu Leu Val Ala Ala Ile Ile Leu Ala Gly Ile Tyr Ile Ser
435 440 445
Gly His Pro Asn Ser Asn Ala Ala Leu Phe Phe Ile Glu Arg Arg Pro
450 455 460
His His Trp Pro Ala Met Lys Phe His Asn His Pro Asn His Ser Thr
465 470 475 480
Tyr Thr Glu Val Glu Pro Ser Gly His Glu Lys Glu Gly Phe Val Glu
485 490 495
Ala Glu Gln Cys
500

<210> 193
<211> 530
<212> PRT
<213> Mus musculus

<400> 193
Met Ala Arg Phe Arg Arg Ala Asp Leu Ala Ala Ala Gly Val Met Leu
1 5 10 15
Leu Cys His Phe Leu Thr Asp Arg Phe His Phe Ala His Gly Glu Pro
20 25 30
Gly His His Thr Asn Asp Trp Ile Tyr Glu Val Thr Asn Ala Phe Pro
35 40 45
Trp Asn Glu Glu Gly Val Glu Val Asp Ser Gln Ala Tyr Asn His Arg
50 55 60
Trp Lys Arg Asn Val Asp Pro Phe Lys Ala Val Asp Thr Asn Arg Ala
65 70 75 80
Ser Met Gly Gln Ala Ser Pro Glu Ser Lys Gly Phe Thr Asp Leu Leu
85 90 95
Leu Asp Asp Gly Gln Asp Asn Asn Thr Gln Ile Glu Glu Asp Thr Asp
100 105 110
His Asn Tyr Tyr Ile Ser Arg Ile Tyr Gly Pro Ala Asp Ser Ala Ser
115 120 125
Arg Asp Leu Trp Val Asn Ile Asp Gln Met Glu Lys Asp Lys Val Lys
130 135 140
Ile His Gly Ile Leu Ser Asn Thr His Arg Gln Ala Ala Arg Val Asn
%45 150 155 160
Leu Ser Phe Asp Phe Pro Phe Tyr Gly His Phe Leu Asn Glu Val Thr
165 170 175
Val Ala Thr Gly Gly Phe Ile Tyr Thr Gly Glu Val Val His Arg Met
180 185 190
Leu Thr Ala Thr Gln Tyr Ile Ala Pro Leu Met Ala Asn Phe Asp Pro
195 200 205
Ser Val Ser Arg Asn Ser Thr Val Arg Tyr Phe Asp Asn Gly Thr Ala
210 215 220
Leu Val Val Gln Trp Asp His Val His Leu Gln Asp Asn Tyr Asn Leu
225 230 235 240
Gly Ser Phe Thr Phe Gln Ala Thr Leu Leu Met Asp Gly Arg Ile Ile
245 250 255
Phe Gly Tyr Lys Glu Ile Pro Val Leu Val Thr Gln Ile Ser Ser Thr
260 265 270
Asn His Pro Val Lys Val Gly Leu Ser Asp Ala Phe Val Val Val His
275 280 285
Arg Ile Gln Gln Ile Pro Asn Val Arg Arg Arg Thr Ile Tyr Glu Tyr
290 295 300
His Arg Val Glu Leu Gln Met Ser Lys Ile Thr Asn Ile Ser Ala Val
305 310 315 320
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Glu Met Thr Pro Leu Pro Thr Cys Leu Gln Phe Asn Gly Cys Gly Pro
325 330 335
Cys Val Ser Ser Gln Ile Gly Phe Asn Cys Ser Trp Cys Ser Lys Leu
340 345 350
Gln Arg Cys Ser Ser Gly Phe Asp Arg His Arg Gln Asp Trp Val Asp
355 360 365
Ser Gly Cys Pro Glu Glu Val Gln Ser Lys Glu Lys Met Cys Glu Lys
370 375 380
Thr Glu Pro Gly Glu Thr Ser Gln Thr Thr Thr Thr Ser His Thr Thr
385 390 395 400
Thr Met Gln Phe Arg Val Leu Thr Thr Thr Arg Arg Ala Val Thr Ser
405 410 415
Gln Met Pro Thr Ser Leu Pro Thr Glu Asp Asp Thr Lys Ile Ala Leu
420 425 430
His Leu Lys Asp Ser Gly Ala Ser Thr Asp Asp Ser Ala Ala Glu Lys
435 440 445
Lys Gly Gly Thr Leu His Ala Gly Leu Ile Val Gly Ile Leu Ile Leu
450 455 460
Val Leu Ile Ile Ala Ala Ala Ile Leu Val Thr Val Tyr Met Tyr His
465 470 475 480
His Pro Thr Ser Ala Ala Ser Ile Phe Phe Ile Glu Arg Arg Pro Ser
485 490 495
Arg Trp Pro Ala Met Lys Phe Arg Arg Gly Ser Gly His Pro Ala Tyr
500 505 510
Ala Glu Val Glu Pro Val Gly Glu Lys Glu Gly Phe Ile Val Ser Glu
515 520 525
Gln Cys
530

<210> 194
<211> 562
<212> PRT
<213> Mus musculus

<400> 194
Met Asp Arg Ala Gly Arg Leu Gly Ala Gly Leu Arg Gly Leu Cys Val
1 5 10 15
Ala Ala Leu Val Leu Val Cys Ala Gly His Gly Gly Arg Arg Glu Asp
20 25 . 30
Gly Gly Pro Ala Cys Tyr Gly Gly Phe Asp Leu Tyr Phe Ile Leu Asp
35 40 45
Lys Ser Gly Ser Val Leu His His Trp Asn Glu Ile Tyr Tyr Phe Val
50 55 60
Glu Gln Leu Ala His Arg Phe Ile Ser Pro Gln Leu Arg Met Ser Phe
65 70 75 80
Ile Val Phe Ser Thr Arg Gly Thr Thr Leu Met Lys Leu Thr Glu Asp
85 90 95
Arg Glu Gln Ile Arg Gln Gly Leu Glu Glu Leu Gln Lys Val Leu Pro
100 105 110
Gly Gly Asp Thr Tyr Met His Glu Gly Phe Glu Arg Ala Ser Glu Gln
115 120 125
Ile Tyr Tyr Glu Asn Ser Gln Gly Tyr Arg Thr Ala Ser Val Ile Ile
130 ' 135 140
Ala Leu Thr Asp Gly Glu Leu His Glu Asp Leu Phe Phe Tyr Ser Glu
145 150 : ' 155 160
Arg Glu Ala Asn Arg Ser Arg Asp Leu Gly Ala Ile Val Tyr Cys Val
165 170 175
Gly Val Lys Asp Phe Asn Glu Thr Gln Leu Ala Arg Ile Ala Asp Ser
180 185 190
Lys Asp His Val Phe Pro Val Asn Asp Gly Phe Gln Ala Leu Gln Gly
195 200 205
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Ile Ile
210
Glu Pro
225
Gly Asn

Phe Lys

Glu Asp

Met Lys
290
Ser Ser
305
Leu Ala

Leu Trp

Pro Pro

Pro Lys
370
Gly val
385
Ser Thr

Lys Met

Asn Asn

Lys Gly
450
Arg Val
465
Asn Phe

Asn Thr

Pro Pro

Pro Pro
530
Pro Pro
545

Ser Vval

His
Ser
Gly
Ile
Thr
275
Ala
Ser
Ile
Trp
Pro
355
Lys
Gly
Glu
Pro
Met
435
Lys
Ser
Thr
Tyr
Pro
515
Ile

Pro

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

<400>

tecgegatget
acccctggge
cacggcgcecyg
ccactccteg
ccageccgget
cactgcgcgg
agccagcecte
agcaccgctg

Ser Ile

Thr Ile

Leu

Cys

Lys
215
Ala

230

Phe Axrg
245
Asn Asp
260
Tyr Leu

Ala Leu

Val Ile

His
Ser
Leu
Gln

Ile

Ala
Val
Cys
Val

295
Thr

310

Ala Leu
325
Phe Trp
340
Pro Val

Lys Trp

Gly Ile

Leu
Pro
Glu
Pro

Lys

val
Leu
Glu
Thr

375
Arg

390

Glu Gly
405
Glu Gln
420
Arg Arg

Leu Asp

Val Met

Ala
Glu
Pro
Ala

Arg

Lys
Tyr
Ser
Leu

455
Pro

470

Val
485
Pro

Arg

His
500
Ala Pro

Pro Ser

Asn Arg

Lys
Ser
His
Pro

Ala

Asn
Ser
Cys
Pro

535
Pro

550

195
2565
DNA

Homo sapiens

195
gctgcgectg
tgctgagece
caccttectg
gacccccgag
gctgtggatc
cttecacgtgg
tggaggcccc
gctggagggce

Lys

Gly

Arg
Thr
Pro
280
Ser
Thr
Leu
Cys
Ser
360
val
Met
Leu
Glu
Ser
440
Trp
Gln
Ser
Pro
Pro
520

Ser

Pro

Ser
Glu
Asn
Leu
265
Ala
Met
Thr
Phe
Cys
345
Glu
Asp
Glu
Glu
Phe
425
Pro
val
Pro
Gln
Pro
505
Pro

Thr

Pro

Cys
Ser
val
250
Asn
Pro
Asn
His
Leu
330
Thr
Glu
Ala
Val
Lys
410
Pro
Arg
Leu
Gly
Pro
490

Pro

Pro

Leu

Ser

Ile
Phe
235
Asp
Glu
Ile
Asp
Cys
315
Leu
Val
Glu
Ser
Arg
395
Ala
Glu
Liys
Leu
Asp
475
Ala
Ala
Ala

Pro

Arg
555

ttgctggect
cgtgccgect
gaggcctgge
gaggcccagce
gggctgecage
accacagggg
tgcceggecce
tcgtgceacgce

gggcggccge
gcggecccag
gggcctgeeg
gtgtggacag
ggcaggcccyg
accaggacac
agcgectgtgt
tggctgtega

55

Glu Ile Leu
220
Gln

Val val

Arg Val Leu
Phe
270

Glu

Lys Pro

Leu Lys
285
Gly Leu Ser
300
Ser

Asp Gly

Leu Ala Leu

Tle Ile Lys

350
Asp Asp
365

Tyr

Asp
Tyr Gly
380
Trp

Gly Glu

Lys Asn Ala
Asn
430

Ser

Pro Arg

Tyr
445
Lys

Trp
Arg Gly
460
Thr

Gly Arg

Lys Tyr Pro

Pro Ile Tyr
510
Ser Ala
525

Pro

Pro
Pro Pro
540
Pro

Pro Pro

agggcccaca
cagctgctac
cgagctgggy
cctggtgggt
gcaatgccag
ggctttcacc
ggccctggay
cggctacctg
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Ala Ala

Val Arg
240
Cys Ser
255
Ala Val

val Gly

Phe Ile

Ile
320
Leu

Ser

Ala
335
Glu Vval

Gly Leu

Gly Arg
Gly
400
Val

Lys

Arg
415
Leu Asn

Pro Ile

Tyvxr Asp
Ile
480
Asn

Cys

Leu
495
Thr Pro

Pro Thr

Gln Ala

Pro
560

Arg

ctgggccagg
gctctettec
ggcgacctgg
gcgggceccag
ctgcagcgec
aactgggcce
gcaagtggcg
tgccagtttg

60
120
180
240
300
360
420
480
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gcttegaggy
ataccacgce
ccgetgtgea
gaggtgtggy
acgggggctyg
ctgagggett
cgtgcgagca
gttteeggec
ccggtgtgtg
agggacatga
aggcttccca
acgaggcctyg
agcctacgca
agccacagat
cctaccacte
cactgccttc
accaccagat
gtattctctec
ccaaatatcc
ctggcaccca
ccaccctegg
ccacccagct
ctgtgtctcee
ccetectgece
attccaaagc
tgcccteace
acagccagag
tggtggtcct
acaagcgcat
aacccatgcc
ggggtgcaga
ggacccatgg
tcctctcetea
accaaggata
aaatggggtg

cgectgeceg
cttccacctg
gtgccaggct
ctggtcacgg
cgaacacgaa
ccggetggea
gcagtgtgag
agcggaggat
ccagcagatg
gctggagget
ggacctcgga
gaaggccttce
gcecgectgac
accctacceg
ctecagtgcetc
tgcccaccag
ccecegtgate
tgtctctecat
ggagctctte
gaccaccact
tgceccageta
tcccattatce
tgcccatcaa
ctctcagage
ccecceccaaatce
agctcccaca
ggatgaccgg
gcttgcactg
cactgactge
cceccaggggce
cccececteat
gggctgccca
accactagac
caccaaagcc
tcaaccttaa

Met
Gly
Ser

Arg

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

<400>

Leu
Gln
Cys

Ala
50

Leu
Asp
Tyr

35
Cys

196
757
PRT

gcgectgcaag
gtctccacag
ggcaggggag
gcetgggecce
tgtgtggagg
gcagacgggc
cceggtggge
gatccgceacce
tgtgtcaact
gatggcatca
gatgagttgce
aacggtgget
tttgcectgg
gagcccacct
tcegtcacce
cctectgtga
gcagccaact
tcagcacagce
cctgeccacce
catttgccetg
ccecectecaag
ccaactgccce
atctctgtge
ceccactaacce
ccaagggaag
gcagccccaa
tggctgetgg
ggcatcgtgt
tatcgetggg
agcctcacag
ggagtatggg
gctggacaga
ttggctctca
cttaagacct
aaaaaaaaaa

Homo sapiens

196
Arg

Pro
20
Ala

Arg

Leu Leu

5
Trp

Leu

Glu

Ala

Phe

Leu

Leu Ala

Ala Glu

Trp

Pro

atgaggcggg
agtttgagtg
cctetetget
tgtgcctggg
aggtggatgg
gcagttgcga
cacaaggcta
gctgtgtgga
acgttggtgg
gctgcagecece
tggatgacgg
ggacggagat
cctatagacc
ggccacccee
ggcctgtggt
tccetgecac
atccagatct
ctcctgececa
agtcccceceat
gaatcccacc
ccccagatge
agccctcectct
ctgctgecac
agacctcacc
atggccccag
cagccctggg
tggcactcect
actgcacccg
tcatccatge
gggtgcagac
gcgctggaca
tggcttectg
ggaactctgce

cagggggcgy
aaaaaaaaaa

Ala Ala
10

Arg Ala

25

Pro Arg

Gly Gly

Arg

Asp

Glu
65
Arg

Glu

Leu

Ala

Leu

Gln vVal
70

Gly

Arg Asp Ser

Trp Ile Leu Gln

Leu

Arg

Gln
Ala
Gln

Gly

Arg
Phe
Arg

130
Ser

Pro
Thr
115
Cys

Cys

Leu
100
Asn
Val

Thr

85
Arg

Trp
Ala

Leu

Gly
Ala
Leu

Ala

Phe Thr

Trp

Arg Thr

Leu Ala

Val Gly
75
Gln Ala
90

Thr Thr

105

Gln Pro
120
Glu Ala
135

Val Asp

Ala
Ser

Gly

Ser Gly

Gly Glu

Tyr Leu

56

PCT/US01/24031
ccaggccgge ccagcecgtgt 540
getgecctte ggctctgtgg 600
ctgcgtgaag cagcctgagg 660
gactggctgc agccctgaca 720
tcacgtgtcce tgccgcectgea 780
ggacccctgt gcccaggetce 840
cagctgccac tgtcgectgg 200
cacagatgag tgccagattg 960
cttegagtgt tattgtageg 1020
tgcaggggee atgggtgecc 1080
ggaggatgag gaagatgaag 1140
gecctgggatc ctgtggatgg 1200
gagcttccca gaggacagag 1260
gctcagtgec ccecagggtec 1320
ggtctctgee acgecatccca 1380
acacccagct ttgtccegtg 1440
gccttctgee taccaacceg 1500
ccagccecct atgatctcaa 1560
gtttccagac acccgggteg 1620
taaccatgecc cctctggtca 1680
ccttgtecte agaacccagg 1740
gaccaccacc tccaggteccce 1800
ccagcccgea gcectcececa 1860
catcagcecct acacatcccce 1920
tcccaagttg gecctgtgge 1980
ggaggctggt cttgccgage 2040
ggtgccaacyg tgtgtetttt 2100
ctgtggccee catgcaccca 2160
tgggagcaag agcccaacag 2220
ctgcagaacc agcgtgtgat 2280
catggccggg gctgcaccag 2340
ctcceccagge ccagccaggd 2400
ttecetggecee agegetegtg 2460
gtgctggggt cttctccaat 2520
aaaaa 2565
Ala Gly Pro Thr Leu
15
Ala Cys Gly Pro Ser
30
Phe Leu Glu Ala Trp
45

Thr Pro Arg Thr Pro

60

Ala Gly Pro Ala Ser

80
Arg Gln Cys Gln Leu
95
Gly Asp Gln Asp Thr
110
Gly Pro Cys Pro Ala
125

His Arg Trp Leu Glu

140

Cys Gln Phe Gly Phe



WO 02/10217 PCT/US01/24031

145 150 155 160
Glu Gly Ala Cys Pro Ala Leu Gln Asp Glu Ala Gly Gln Ala Gly Pro
165 170 175
Ala Val Tyr Thr Thr Pro Phe His Leu Val Ser Thr Glu Phe Glu Txp
180 185 190
Leu Pro Phe Gly Ser Val Ala Ala Val Gln Cys Gln Ala Gly Arg Gly
195 200 205
Ala Ser Leu Leu Cys Val Lys Gln Pro Glu Gly Gly Val Gly Trp Ser
210 215 220
Arg Ala Gly Pro Leu Cys Leu Gly Thr Gly Cys Ser Pro Asp Asn Gly
225 230 235 240
Gly Cys Glu His Glu Cys Val Glu Glu Val Asp Gly His Val Ser Cys
245 250 255
Arg Cys Thr Glu Gly Phe Arg Leu Ala Ala Asp Gly Arg Ser Cys Glu
260 265 270
Asp Pro Cys Ala Gln Ala Pro Cys Glu Gln Gln Cys Glu Pro Gly Gly
275 280 285
Pro Gln Gly Tyr Ser Cys His Cys Arg Leu Gly Phe Arg Pro Ala Glu
290 295 300
Asp Asp Pro His Arg Cys Val Asp Thr Asp Glu Cys Gln Ile Ala Gly
305 310 315 320
Val Cys Gln Gln Met Cys Val Asn Tyr Val Gly Gly Phe Glu Cys Tyr
325 330 335
Cys Ser Glu Gly His Glu Leu Glu Ala Asp Gly Ile Ser Cys Ser Pro
340 345 350
Ala Gly Ala Met Gly Ala Gln Ala Ser Gln Asp Leu Gly Asp Glu Leu
355 360 365
Leu Asp Asp Gly Glu Asp Glu Glu Asp Glu Asp Glu Ala Trp Lys Ala
370 375 380
Phe Asn Gly Gly Trp Thr Glu Met Pro Gly Ile Leu Trp Met Glu Pro
385 390 395 400
Thr Gln Pro Pro Asp Phe Ala Leu Ala Tyr Arg Pro Ser Phe Pro Glu
405 410 415
Asp Arg Glu Pro Gln Ile Pro Tyr Pro Glu Pro Thr Trp Pro Pro Pro
420 . 425 430
Leu Ser Ala Pro Arg Val Pro Tyr His Ser Ser Val Leu Ser Val Thr
435 440 445
Arg Pro Val Val Val Ser Ala Thr His Pro Thr Leu Pro Ser Ala His
450 455 460
Gln Pro Pro Val Ile Pro Ala Thr His Pro Ala Leu Ser Arg Asp His
465 470 475 480
Gln Ile Pro Val Ile Ala Ala Asn Tyr Pro Asp Leu Pro Ser Ala Tyr
485 490 495
Gln Pro Gly Ile Leu Ser Val Ser His Ser Ala Gln Pro Pro Ala His
500 505 510
Gln Pro Pro Met Ile Ser Thr Lys Tyr Pro Glu Leu Phe Pro Ala His
515 520 525
Gln Ser Pro Met Phe Pro Asp Thr Arg Val Ala Gly Thr Gln Thr Thr
530 535 540
Thr His Leu Pro Gly Ile Pro Pro Asn His Ala Pro Leu Val Thr Thr
545 550 555 560
Leu Gly Ala Gln Leu Pro Pro Gln Ala Pro Asp Ala Leu Val Leu Arg
565 570 575
Thr Gln Ala Thr Gln Leu Pro Ile Ile Pro Thr Ala Gln Pro Ser Leu
580 585 590
Thr Thr Thr Ser Arg Ser Pro Val Ser Pro Ala His Gln Ile Ser Val
595 600 605
Pro Ala Ala Thr Gln Pro Ala Ala Leu Pro Thr Leu Leu Pro Ser Gln
610 615 620
Ser Pro Thr Asn Gln Thr Ser Pro Ile Ser Pro Thr His Pro His Ser
625 630 635 640

57
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Lys Ala

Leu Trp

Glu Ala

vVal Ala
690
Leu Gly
705
Arg Ile

Pro Thr

Cys Arg

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

<400>

gcececttgeg
gatcccegeg
gcaggcagcet
ccggeccgece
ctcagtgtgce
aagagctcca
atcgaggact
ctggatacct
gatgtcttca
cttcagaagc
gagctgceca
cccaccaccg
tcggccaaga
ctgccacacg
ttcecacccea
tcgeectteg
cttcgggaag
ggggcggggc
cccecaccegag
ccgggcegetg
cacagctcct
ttaggcagag
aggggtgagg
cacagaaggc
gtggcagetg
tctgcacccec
gagccagtgg
cttagaccac
cgacagttgt
gaaatcattg
agatccacgg
cctgtttgea
caagcgtggg
accaccgaga
ttcagggtac
ttattaagca
gtcctggeet
gcggggagga

Pro
Leu
Gly
675
Leu
Ile
Thr
Glu

Thr
755

Ile
645
Pro Ser
660 !
Leu Ala

Gln

Leu Val

Val Tyr

Pro
Pro
Glu
Pro

Cys

Arg Glu

Ala Pro

Ser
680
Cys

His

Thr
695

Thr Arg

710

Asp Cys
725
Pro Met
740

Ser Val

197
2973
DNA

Tyr

Pro

Arg Trp

Pro Arg

Homo sapiens

197
ccteettgec
cagtgacccg
ccecegeaget
attccecagec
ccgccaaaaa
tcgtgteteg
tccaccgtaa
ctggcaacca
tcctggtatt
agatcctgga
tggtcatctg
aggccgagcet
agaacaccaa
agatgagccce
ggccecttetg
ccecgecgecc
gccaggcceceg
ttggccagtg
gcceecggeag
gcctecgeac
tggtggttte
actcaagtta
attgctgegt
cagatgagaa
ggagaacttc
ctcecacccece
actctgtgtce
gcccacctee
gctttgttgt
tactgtaaaa
ccteccaceeg
gctagacatt
gtgggcaggc
cteggagggg
agctccacct
cctactgggt
ctgeccgece
gcagctggga

cggccgegec
ggagccacca
ccecggcegett
ccgagecatg
ctcataccge
cttectcecaat
ggtatacaac
ccectteece
cagcctggat
ggtcaagtcc
tggcaacaag
gctggtgteg
cgtggacgag
cgcccectgeat
catgcgeege
cagcgtcaac
tgagagggac
ccttcaggga
cagtecttgtt
attegtectge
atctcctetg
caccttecte
catatggagce
aggtctectc
tcteccagec
cagcacacac
tgaagggggc
tgaccgegtt
ggttgcaget
gcctagtgac
ggacgcctte
gacctccgec
caggactgct
acacgatgag
agaaccaggc
gctgggttca
ctgctgeccee
cccagaactg

Asp
Thr
665
Gln
val
Cys
Val

Gly
745

Gly Pro
650
Ala Ala

Arg AsSp

Phe Leu

Pro
715
His

Gly

Ile
730

Ser Leu

cagcccggeg
cagactctgg
ccaggcagcet
atgaagactt
atggtggtgc
ggccgetttg
atccgecggey
gccatgegea
aaccgggagt
tgcctgaaga
aacgaccacg
ggcgacgaga
atgttctacg
cgcaagatct
gtcaaggaga
agtgacctca
aagtgcacca
ggtggcccca
cacagacctt
cttctcacag
tgggaggaca
tcectggggtt
ctectgggac
tctecectggea
ctgcaactct
acaagttggce
gtggccacac
cctecagecte
gttttegtgt
tccctecttg
ctcctetget
attgagctcc
tttttttaat
caccaggccc
tgccctctac
ctgtgtccta
accaccttcet
agcctgggag

58

Ser Pro Lys

Thr Ala
670
Trp

Pro

Arg
685
Val

Asp

val
700
His

Leu

Ala Pro

Ala Gly Ser
val

750

Thr Gly

tcecgagecag
gaggctecgge
ctctgagececg
tgtccagegg
tgggtgccte
aggaccagta
acatgtacca
ggctgtccat
ccttecgatga
acaagaccaa
gcgagetgtg
actgcgecta
tgctcttecag
ccgtgcagta
tggacgccta
agtacatcaa
tccagtgage
gatgcccact
aggcaccaga
ctttcctgag
catctctgea
ggaagaaatg
aagcctcagg
taacacccag
tacgctctgg
cceecagetge
ctecctagacce
ctctectagy
catgtatagt
gccaggecct
cccaaacagg
acggtttaca
gctcceattt
cacctttgte
tgtgctegtt
ggaaaccaag
gcacacacag
ggatccgaca

PCT/US01/24031

Leu Ala
655
Leu Gly
Leu Leu
Leu Ala
Asn Lys

720
Lys Ser
735
Gln Thr
cgcaggggag 60
ggctggagca 120
tgccagaggce 180
gaactgcacyg 240
tcgggtgggc 300
cacacccacc 360
gctcgacate 420
cctcacaggg 480
ggtcaagcge 540
ggaggcggcyg 600
cecgcececaggtg 660
cttcgaggtg 720
catggccaag 780
cggtgacgecce 840
tggcatggtce 900
ggccaaggte 960
gagggatgct 1020
gtgcgcatct 1080
ctggaggcce 1140
tececgettgte 1200
gcctcaagag 1260
ttgatgccag 1320
atgaaaagga 1380
cttggtttgg 1440
ttcagctgece 1500
gcctgacatt 1560
acgcccacca 1620
tcecetecgee 1680
agtagaaatg 1740
cacccagtte 1800
gtttecgtgg 1860
gacaattgca 1920
cacagaggat 1980
ccctagcaaa 2040
cctcaagcat 2100
agggtcccca 2160
cggtggggag 2220
gaaaagctca 2280
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gggecgggtet

catggtgggt
tttgtatttt

cttctattgg
aagtctgtgg
ccectectettg
ctcteectag
atacaagtac
cctgcacctg
accctgectce
tggctgcacc
gtgtacacta

tctecttgtg
tttgaaccca
aatctctcta
gtctttectga
gtggcagaag
atgcttggec
atcagtctgt
acacagatgt
caccccagcec
tgtccecctte
ggtgtgtgge
tcaataaaag

ccegggattg
taaaccaaag
aacatattga
ggttcagaga
caagctagcg
cctggggect
gagggtcccet
acacacagat
ttggccectg
cccacccact
ccgeteteac
tgggtttgtt

ggctatgcectg
gccettgtea
agttttaggg
gggtaagtaa
ctgggcattc
tcagggcettt
gtagatattg
gtacacatgc
cctgegtetg
gcctgagect
ccaggcacag
aca

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

198
266
PRT

<400>
Met Lys

198
Met Thr

Lys Asn Ser Tyr
20
Ile Val
35

Thr

Ser Ser

Thr Pro Ile

50

Asp Met Tyr Gln

Pro Ala Met Arg

Val Phe Ser Leu

100
Gln Gln Ile
115

Ala

Lys

Ala
130
Glu

Glu Glu

Gly
145
Ser

Leu Cys

Gly Asp Glu

Thr Asn Val Asp
180
His Glu Met
195

Ala

Pro

Gly Phe
210

Met Ala

225

Asn

Tyr

Ser Asp Leu

Ala Arg Glu Arg

260

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

199
2159
DNA

<400> 199

Leu
5
Arg
Ser
Glu
Leu
Arg
85
Asp
Leu
Leu
Arg
Asn
165
Glu
Ser
His
Gly
Lys

245
Asp

Homo sapiens

Ser Ser Gly

Met Val Vval

Phe Leu
40
His

Arg

Phe
55
Ile

AsSp

Asp Leu

70
Leu

Ser Ile

Asn Arg Glu

Glu Val Lys
120
Met Val
135

vVal

Pro

Gln
150
Cys

Pro

Ala Tyr

Met Phe Tyr

Ala Leu
200
Pro

Pro
Pro Arg
215
Met Val
230

Tyr

Ser

Ile Lys

Lys Cys Thr

Homo sapiens

Asn
Leu
Asn
Arg
Asp
Leu
Ser
105
Ser
Ile
Thr
Phe
Val
185
His
Phe
Pro

Ala

Ile
265

Cys
10

Gly
Gly
Lys
Thr
Thr
90

Phe
Cys
Cys
Thr
Glu
170
Leu
Arg
Cys
Phe
Lys

250
Gln

Thr
Ala
Arg
vVal
Ser
75

Gly
Asp
Leu
Gly
Glu
155
Val
Phe
Lys
Met
Ala

235
val

ggtaccacca
tcagctctta
ccctaaggaa
cttcctecag
agtacatacc
gggacatctt
tgtacaccat
tccagceeca
tgctcaaage
tctgagcaga
ccececgecace

Leu Ser Val
Val
30

Asp

Ser Arg
Glu
45

Asn

Phe

Tyr Ile

60
Gly Asn His

Asp Val Phe

Glu Val Lys

110
Asn Lys
125

Lys

Lys
Asn Asn
140
Ala

Glu Leu

Ser Ala Lys
Ala
190

val

Ser Met

Ile Ser

205
Arg Arg Val

220

Arg Arg Pro

Leu Arg Glu

PCT/US01/24031

tgtactcagg
acaagtatat
ccttagtgat
gtcacacagc
acgatgtgct
gtcctcaacce
gcccatgtat
gctctgcata
agcagctcca
ccaggtacct
atggatctcc

Pro Ala

Gly Lys

Gln Tyr

Arg Gly

Phe
80
Leu

Pro

Ile
95
Arg Leu

Thr Lys

Asp His
Val
160
Asn

Leu

Lys
175
Lys Leu

Gln Tyr

Lys Glu
val
240
Gln

Ser

Gly
255

ggcggeggea tggegaggtt cccgaaggcec gacctggecg ctgcaggagt tatgttactt

59

2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2973

60
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tgccacttet
gattggcagt
tcacacgcgt
aaccgagcaa
gatgatgggce
tctcgaatat
atggaaaaag
agagtgaatc
gcaaccgggyg
tacatagcac
tattttgata
tataacctgg
ggatacaaag
gtcggactgt
agaagaacaa
tcggcetgtygg
gtatcttcte
ggatttgatc
aagatgtgtg
gcgacaacca
cccaccagec
gcttctacag
gttggaatcc
tatcaccacc
cctgecgatga
ggagagaaag
ccagtactgg
caaacacaca
caagctcage
tacactgaac
gtggacttat
agggatcaga
ttcaaatgtt
aaaagagcaa
‘acaaacacaa

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

<400>
Met Ala Arg

Leu Cys His
Gln
35

Glu

Gly Asp
Thr
50

Trp Lys

65

Ser

Arg

Val Gly

Leu Asp Asp

His Asn Tyr

115

Arg Asp Leu

130
Ile His Gly

tcacggacca
atggagttac
acagccacag
gcgtcggceca
aggacaataa
atggtccatc
ataaagtgaa
tgtececttega
gtttcatata
ctttaatggc
atggcacagc
gaagcttcac
aaattcctgt
ccgatgeatt
tttatgaata
agatgaccce
agattggctt
gtcatcggea
agaatacaga
cccagttcag
tccctacaga
atgacagtgc
tcatcctggt
caacatcagc
agtttagaag
aaggctttat
tttacaggtg
cacaaacaag
ccaggaaaca
atagaattcc
ctgaagtatg
aaaaaaaaat
ctctgatgtce
tgatgaatgt
aataagagat

200
529
PRT

gtttcagttc
tcaggectte
gtggaaaaga
agactctcct
cactcagatc
tgattctgee
gattcatgga
ttttccattt
cactggagaa
aaatttcgat
acttgtggtc
attccaggca
cttggtcaca
tgtcgttgte
ccaccgagta
attacccaca
caactgcagt
ggactgggtyg
accagtggaa
ggtcctaact
agatgatacc
agctgagaag
cctcattgta
agccagcate
aggctctgga
tgtatcagag
ttaagactaa
ctctaagctyg
aagggtaaac
ctagtggaat
acaagattat
cataataaag
tcaaagataa
ctcaagattg
tttctacatt

Homo sapiens

200
Phe Pro
5
Phe Phe
20
Ile Leu

Glu Glu

Asn Leu

Gln Asp
85

Gly Gln
100
Tyr Ile

Trp Val

Ile Leu

Lys
Thr
Asp
Val
Asp
70

Ser
Asp
Ser

Asn

Ser

Ala Asp

Asp Gln

Leu

Phe

gcegatggga
cctcacacag
aacttggact
gagcccagaa
gaggaggata
agccgggatt
atattgtcca
tatggccact
gtcgtacatc
cccagtgtat
cagtgggacc
accctgetea
cagataagtt
cacaggatcc
gagctacaaa
tgectecagt
tggtgtagta
gacagtggat
acttcttctc
accaccagaa
aagatagcac
aaagggggaa
gccacagcca
ttetttattg
catcctgecet
cagtgctaaa
aattttgect
ctgtagectyg
aaaaaactaa
gtcatctata
aatgcttttg
ctttagttca
ctgttttcca
ctaagaaaaa
ttcaaaaaaa

Ala
10
Gln

Ala

Phe

25

Gln
40
Val

Trp

Glu
55
Phe Leu

Pro Glu

Asn Asn

Tyr
Asp
Lys
Pro

Thr

Gly Vval

Ser His

Ala Val
75
Arg Ser

Gln Ile

105

Ile
120
Asp

Arg

Ile
135

Asn Thr

Tyr
Gln

His

Gly Pro

Met Glu

Arg Gln

60

aacccggaga
aggaggaggt
ttctcaaggce
gcttcacaga
cagaccacaa
tatgggtgaa
atactcatcg
tcctacgtga
gaatgctaac
ccagaaattc
atgtacatct
tggatggacg
caaccaatca
aacaaattcc
tgtcaaaaat
ttaacagatg
aacttcaaag
gcectgaaga
gaaccaccac
gagcagtgac
tacatctaaa
cccteecacge
ttcttgtgac
agagacgccc
atgctgaagt
atttctagga
atacctttaa
aagaagacaa
aacttataca
gttcactcgg
gcttaggtge
tgagggatcyg
aagcctgaac
cagcccatge
aaaaaaaaaa

Ala Gly Val

Ala Gly
30
Ala

Asp

Thr Gln

45

Ala Tyr Ser

Asp Thr Asn

Phe Thr Asp

Glu Glu Asp

110

Ser Asp Ser
125

Lys Asp
140

Ala

Lys

Ala

PCT/US01/24031
ccaaatcctt 120
ggaagttgat 180
ggtagacacg 240
cctgectgetg 300
ttactatata 360
catagaccaa 420
gcaagctgca 480
aatcactgtg 540
agccacacag 600
aactgtcaga 660
ccaggataat 720
aatcatcttt 780
tccagtgaaa 840
caatgttcga 900
taccaacatt 960
tggcecectgt 1020
atgttccagt 1080
gtcaaaagag 1140
aaccatagga 1200
ttctcagttt 1260
agataatgga 1320
tggccteatc 1380
agtctatatg 1440
aagcagatgg 1500
tgaaccagtt 1560
cagaacaaca 1620
gacaaacaaa 1680
gatttctgga 1740
agataccatt 1800
aacatctccce 1860
agggttgcaa 1920
acacctttgg 1980
cctttecacte 2040
aagagtgaga 2100
aaaaaaaaa 2159

Met Leu
15

Lys Pro
Phe Pro
His Arg
Arg Ala

80

Leu Leu
95

Thr Asp
Ala Ser
Val Lys
Val Asn
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145

Leu Ser Phe

Val Ala Thr

Thr Ala
195

Ser

Leu

val
210
Val

Ser
Leu Val
225
Gly

Ser Phe

Phe Gly Tyr
Pro

275

Asn His
Ile
290
Arg

Arg
His val
305
Glu

Met Thr

Cys Val

Gln Arg Cys

355

Ser Gly Cys
370

Pro Val

385

Thr

Gln Phe

Phe Pro Thr

Leu Lys Asp

435

Gly Gly Thr
450

Leu Ile Val

465

Pro

Thr Ser

Trp Pro Ala

Glu Vval
515
Cys

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

<400>
gaggtagggg
aggaggggct
agcgtagagg
gcgggcgcayg
cggeggtece

Gln

Ser

Glu

Glu

150

Phe
165
Gly

Asp

Gly
180
Thr Gln

Arg Asn

Gln Trp

Pro
Phe
Tyr
Ser

Asp

Phe Tyr

Ile Tyr

Gly

Thr

155
His Phe
170

Gly Glu

185

Ile Ala
200
Thr Val
215

His val

230

Thr Phe
245
Lys Glu
260
val Lys

Gln Ile

Glu Leu

Gln

Ile

Val

Pro

Gln

Ala Thr

Pro Val

Pro
Arg
His
Leu

Leu

Leu Met

Tyr Phe
Gln
235
Met

Leu

Leu
250

Val Thr

265

Leu
280
Val

Gly

Asn
295

Met Ser

310

Leu
325
Gln

Pro

Ser
340
Ser Ser

Pro Glu

Thr Ser

Pro
Ile
Gly
Glu

Ser

Thr Cys

Gly Phe

Ser
Arg
Lys
Leu

Asn

Asp Ala

Arg Arg
Thr
315
Phe

Ile

Gln
330

Cys Ser

345

Phe Asp
360
Ser Lys
375

Arg Thr

390

Val
405
Leu

Arg

Ser
420
Asn Gly

Leu His

Ala Thr

Leu
Pro
Ala
Ala

Ala

Thr Thr

Thr Glu

Arg
Glu
Thr
Thr

Asp

His Arg

Lys Met
Thr
395
Arg

Thr

Arg
410

Asp Thr

425

Thr
440
Leu

Ser

Gly
455

Ile Leu

470

Ala Ala
485
Met Lys
500

Pro Val

201
2608
DNA

Ser
Phe

Gly

Ile Phe

Arg Arg

Glu Lys

520

Homo sapiens

201
ctgagagagg
agggtttgaa
atccgggtte
agcggaaatg
cacggccccece

cttgaggtgg
ccggggacag
ggttgctetg
cagcggcttg
gcgeccegete

Asp
Ile
Val
Phe
Gly

505
Glu

Asp Ser

vVal Gly
Val
475
Glu

Thr

Ile
490
Ser Gly

Gly Phe

aagtgggggt
agtctaggtyg
gcgagggetce
gggccaccct
cgacggcgac

61

Leu Arg Glu
His
190
Phe

Val Val

Ala Asn
205
Asn

AsSp Gly

220
Asp

Asn Tyr

Asp Gly Arg

Gln Ile Ser

270

Phe Val Val
285

Thr Ile

300

Asn

Tyr

Ile Ser

Asn Arg Cys
Ser
350

Trp

Trp Cys

Gln Asp
365
Cys Glu Asn
380
Ile

Gly Ala

Ala Val Thr
Ala
430

Glu

Lys Ile

Ala Ala
445
Ile Leu
460

Tyxr

Ile

Met Tyr

Arg Arg Pro
Ala
510

Ser

His Pro

Ile vVal
525

cgggcecactct
agctgggget
cagcatcaca
gctgtgeetyg
cteggeteca

PCT/US01/24031

160
Ile Thr
175
Arg Met

Asp Pro

Thr Ala
Leu
240
Ile

Asn

Ile
255
Ser Thr

Val His

Glu Tyr
Val
320
Pro

Ala

Gly
335
Lys Leu

Val Asp

Thr Glu

Thr Thr
400
Ser Gln
415
Leu His

Lys Lys

Leu Val
His
480
Arg

His

Ser
495
Tyr Ala

Glu Gln

gacctggteg
gggagctatt
ggcggeggct
ctgetggegg
gtcaagceceg

60
120
180
240
300
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gcccggetet
aggaactgat
aagaagctgce
acaatgagac
ttcacaagat
ctgtgggaga
ccagcatgta
ggatgctctg
gcaccaaaat
agccgggget
ccgtggaggy
agctagagcece
cccacagcca
atggggagat
aggaggtgcg
gggagcctge
ggctgtgggt
cgtgggctga
cagcatgagg
tggtgcttgy
attattggct
taattgtttyg
aaatgtggag
attttccacg
aaatgttctg
tacctctgtg
tggggagggy
gctgecttgee
taagctcagt
aaaaggaagg
taattctcac
ggggcagccg
attagtaact
tacttaggta
ctgaagacaa
gttgtaatat
tgtcatggac
gattgtataa
aaatcaagca

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

<400>
Met Gln Arg

Val Pro Thr

Lys Pro Gly
35
Met Phe
50

Arg

Glu

Leu Ser

65

Ala Ser Ser

Glu Thr Asn

Arg Glu Ile

cagctacceg
ggaggacacyg
tgctaaagca
caacacagac
aaccaacaac
cgaagaaggc
ctgccagttt
cacccgggac
ggccaccagg
gtgctgtgcece
cgagctttge
tgatggagcc
cagcctgotyg
cctgetgecce
ccaggagctyg
ggctgcecgece
agatgtgcaa
ccaggcttct
tgttgtgcat
gagagtcagg
gcetttgecte
aggggaggag
aagagtgccc
cagttcttte
ttcaccctge
ccagggcagc
gtcattgttc
caagtcacac
gctecteteca
agaatgggat
atccctctaa
teccttctaat
ttgaaaggta
attgtagggc
ttatcaacca
gcgactgcga
tgttgccacc
gcatgcttte
taaatcactt

202
350
PRT
Homo sapie

202

Leu Gly Al

5

Ala Pro Al

20

Pro Ala Le

Arg Glu

Ala val Gl

70
Glu Vval
85
Thr Asp
100

His Lys Il

caggaggagg
cagcacaaat
tcatcagaag
acgaaggttg
cagactggac
agaaggagcc
gccagettcece
agtgagtgcet
ggcagcaatg
ttccagagag
catgaccceg
ttggaccgat
tatgtgtgca
agagaggtcc
gaggacctgg
gctgcactge
tagaaatagc
tcctacatct
ttgttcaget
cagggttaaa
taccagttgg
atggaaacaa
tgctttgecaa
catgggcata
attacatgtg
attttcatat
tecetegtecea
agctagtgaa
ctaccccaca
ttttecttttg
aagtaaacta
gaagacaatg
tatgactgag
gaggattata
cgtggagaaa
acactgaact
atgtattcat
tttgagtttt
caactgcet

ns

a Thr Leu

Leu

ccaccctcaa
tgcgcagege
tgaacctggce
gaaataatac
aaatggtctt
acgagtgcat
agtacacctg
gtggagacca
ggaccatctg
gcectgetgtt
ccagceggcet
gcecttgtge
agccgacctt
ccgatgagta
agaggagcct
tgggagggga
taatttattt
tcttececcagt
cccccagget
ctgcaggagce
cagacagccyg
tgtggagtct
acatcaacct
ggtaagctgt
tttattcatc
ccaagatcaa
tcagggatct
gaccagagca
ccagecttgg
aggcatgcac
ctgttaggaa
atattgacac
cgtagcatac
aatgaaattt
atcaaaccga
ctacgccact
ccagagttct
aaattatgta

Cys Leu

10

val

Asn

Thx

Ala Pro Thr Ala

25
Pro

a Pro

u Ser Tyr Gln Glu
40

Glu Glu

55

u Glu

Leu Met Glu

Glu Ala Glu
75

Pro

Met

Ala Leu
90

Asn

Leu Asn

Lys Val Gly Asn

105

e Thr Asn Asn Gln Thr

62

tgagatgttc
ggtggaagag
aaacttacct
catccatgtg
ttcagagaca
catcgacgag
ccagccatge
gctgtgtgte
tgacaaccag
cccktgtgtge
tctggaccte
cagtggccete
cgtggggage
tgaagttgge
gactgaagag
agagatttag
ccccaggtgt
aagtttccce
gttctccagg
agtttgccac
tttgttctac
ccetectgatt
ggcaaaaatg
gccttcaget
cagcagtgtt
ttecectetet
cagaggctca
gtttcatctg
tgccaccaaa
atctggaatt
cagcagtgtt
tgtcectett
aggttaacct
gcaaaatcac
gcagggctgt
ccacaaatga
taaagtttaa
taaacataag

Leu Leu Ala

Thr Ser Ala

Ala Thr
45
Thr

Glu
Asp Gln
60

Glu

Ala Ala

Pro Ser Tyr
His
110
Met

Thr Ile

Gly Gln

PCT/US01/24031
cgcgaggttyg 360
atggaggcag 420
cccagctatc 480
caccgagaaa 540
gttatcacat 600
gactgtgggc 660
cggggccaga 720
tggggtcact 780
agggactgcc 840
acacccctge 900
atcacctggg 960
ctctgccage 1020
cgtgaccaag 1080
agcttcatgg 1140
atggcgectgg 1200
atctggacca 1260
gtgctttagg 1320
tctggecttga 1380
cttcacagtc 1440
ccctgtecag 1500
atggctttga 1560
ggttttgggg 1620
caacaaatga 1680
gttgcagatg 1740
gctcecagetec 1800
cagcacagcc 1860
gagactgcaa 1920
gttgtgacte 1980
agtgctcccee 2040
aaggtcaaac 2100
ctcacagtgt 2160
tggcagttge 2220
gcagaaacag 2280
ttagcagcaa 2340
gtgaaacatg 2400
tgttttcagg 2460
agttgcacat 2520
ttgcatttag 2580

2608

Ala Ala
15

Pro Val
Leu Asn
His Lys
Ala Lys

80

His Asn
95

Val His
Val Phe
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115

Glu
130
Glu

Ser

His
145
Phe Ala

Leu Cys

Gly His

Thr
Cys
Ser
Thr

cys

val Ile

Ile Ile

Gln
165
Asp

Phe

Arg
180

Thr Lys

195

Asn
210
Leu

Asp

Gly
225
Cys His

Glu Pro

Cys Gln

Gln
Leu
Asp
Asp

Pro

Arg Asp

Phe Pro
Ala
245
Ala

Pro

Gly
260

His Ser

275

Val Gly
290
Pro Asp
305

Leu Glu

Pro Ala

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

<400>

gtgagttacg
ttcaagctge
ccecggettga
cggcgegtgt
cgcagcectet
gacggcteceg
gagggcccag
cctggectceca
gcegegtggy
tgcttecece
aggctgegec
tcttggcata
atcgcececgecet
gagggcccge
ggcagtgacg
aggcctggaa
agcagcatga
cctagagaag
caggagggac
agctttececcect
acggagacce
taccgctccee
gccaaaggac
agtcgacagce
agtttcctge

Ser
Glu
Asp

Ala

Arg Asp

Tyr Glu

Thr
AsSp
150
Tyr
Ser
Met
Cys
Val
230
Ser
Leu
His
Gln

val

120
Ser Val
135
Glu Asp

Thr Cys

Glu Cys

Ala Thr
200
Gln Pro
215
Cys Thr

Arg Leu

Asp Arg
Leu
280
Gly

Ser

Asp
295

Gly Ser

310

Glu
325
Ala

Leu

Ala
340

203
7540
DNA

203

ccactatggce
tggagcgcectyg
ggcgacgcge
ccaagctgge
cgccgteggt
ctgggacccyg
cgcgaggage
ggaggcccag
agcctececgge
tggcgggtet
ggccgcagea
tcttectecca
cctatectgt
cgcagcectgee
acgaccgaga
gctcectatt
actcagcagg
aaggactccyg
tteggectat
cgtacctgge
tcaaggacga
ctagectttgg
ctggaggcac
ggaagtccct
gctcagacct

Arg

Ala

Ser Leu

Ala Leu

Homo sapiens

ggacggggca
gagcggcggce
ctegtgecegyg
gtctgggcecc
tcgccagete
agacggaggc
ctggcccage
cgccgactcet
tcgggagteg
gcgtteggeg
gcaacaggag
accgcaggcec
cagccgcagt
tggagcccag
cggtgagggce
ggatcaggac
ggtttctggg
ggagtggggt
gtctgactcet
cagccecgea
cgacctatgg
agctggggaa
ctctagggca
gtcaaatcca
ttcagagctg

agggtccgaa

63

PCT/US01/24031
125
Gly Asp Glu Glu Gly Arg Arg Ser
140
Cys Gly Pro Ser Met Tyr Cys Gln
155 160
Gln Pro Cys Arg Gly Gln Arg Met
170 175
Cys Gly Asp Gln Leu Cys Val Trp
185 190
Arg Gly Ser Asn Gly Thr Ile Cys
205
Gly Leu Cys Cys Ala Phe Gln Arg
220
Pro DLeu Pro Val Glu Gly Glu Leu
235 240
Leu Asp Leu Ile Thr Trp Glu Leu
250 255
Cys Pro Cys Ala Ser Gly Leu Leu
265 270
Val Tyr Val Cys Lys Pro Thr Phe
285
Glu Ile Leu Leu Pro Arg Glu Val
300
Phe Met Glu Glu Val Arg Gln Glu
315 320
Thr Glu Glu Met Ala Leu Gly Glu
330 335
Leu Gly Gly Glu Glu Ile
345 350
cceccggeccee agetttaccg cagegteteg 60
ccecgggctga gggaggagga cacggacace 120
ccgaccacgg ctgccecgggg ccagecctet 180
ctggeegece ccgegecagece gegeccgete 240
tceceggeget tegacgegee gegtcectggac 300
gtcttacccg cggeccgegga agaagcggece 360
gtcaccgaga tgcgcaaget cttcecggeggt 420
gaatccccag gaacgcccag ccccgacggt 480
cggecagcecac cgacgcecacc ccctcggaca 540
cggecccctga ccgggcecgga gaccgaaggy 600
cgggcgcage gtccagecgga tggtttacat 660
ggggcccggg cctectgete ctectectece 720
cgtgctgeca gctccagega ggaggaagag 780
agtccggect accacggegg ccactecteg 840
ggccaccgcet ggggagggag gcecccgggektce 900
tgcaggectyg acagtgatgg gttaaatcta 960
agccctgage ccccaacatc tccaagagec 1020
agtggctcte cgecctgegt cccaggtece 1080
gtgggaggag ctttcegtgt ggccaaggtg 1140
ggctcecgeg gtagcagecg ttattccage 1200
tectagtaggg gttcectggggg ctggggegtyg 1260
gggctecctge ggtcccagge tcgaaccegt 1320
ttgagggatyg gaggatttga gcctgaaaag 1380
gatatcgect cagagaccct gacgcettcte 1440
aacctggtgg gagctceggg 1500
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gaccgtggaa
caacttgaac
gacttgacag
cgeegectge
cctggtgeeg
cgccaggttt
cececctggaa
ctctcaggece
gttgcagcat
gcccagacga
tcgectgaga
ggttctggtyg
gacccaattc
gacagcaacc
gatgaggget
tatcaggagg
gacaggattg
gagctggetyg
atgctgectce
cctggtgceca
cctgeccactg
aggctaatcc
agagacgagg
cacgttecgee
acttctgttg
ccecacgttge
tceggtgagg
ccctetgetg
agcaagtgct
gacacagagc
ctgaagcagc
cagatccececg
cagacctggce
gtcctagtaa
cgtgtggcca
aacaaggaga
tacgagcettc
ctecctgetgg
cggagtgecg
gagggcatgg
gaagtgaagg
gtctgeacca
acggcagcca
gaagacgcag
gccatcagec
agccttggtt
caccgggacc
ctggagctgt
cctgacgecee
agcaaaagct
ggcatgcagt
gtatgggtct
gagccggacg
gtgcceggge
gagacggcac
gccgegacgce
ggcttggaga
gacagtgact
agccggteca
acggcagaga
teetttggge

gcaaccecct
ccatacccat
ccactctgeg
cccgcaccag
aggaggatcc
ttgagaagat
gccctgactg
ctgagtccag
tttgcggeet
accaccatgg
cceccteccac
ggagcgaatt
ctcagcgcca
tcctgggete
tgaccagtgy
ttattcagag
ctggcaaagc
ggcctggatt
catccagcag
ccaggagccyg
cccaccgaaa
gcecgaggete
gcagtcagga
atgccagtgt
gtcceectgt
aggcaccatc
tcectgeccce
aggccaagcc
gcagcaagcc
agtcgtatgt
cagagaactc
agctcctgga
atgcccagca
acatctattc
aggaggcgag
agcaggcgcet
tggtgaagga
aggcgcagcyg
aggaggcgga
aggatctcca
cgatcggtgyg
ctctgaagcg
gtgtcattga
acatcatcaa
gccttgatga
tcececcacca
tgtcggagaa
gcgecacteg
gcettggttt
gtectagacce
tectectgtge
gcaacagcga
tggaggcetg
tgcagccteg
cggagcececgce
tcgecggagec
tgacgcecggg
ctgacgatga
ccatctcecte
ccaccagcetce
ctggtggtcece

agatggcaga
cccagcecccca
gagagcaaag
tgctctgaag
gctgececte
ccagcgecatg
ggcaggggat
tctgacagat
gggtaccaca
ccectgggact
accaggtgece
gagcaatggg
ccgggcectgece
actgagccece
tcacagtgac
catagttcag
ccccaagaayg
cgagggecct
cgagcccatce
ggcacagtct
ctttcacctt
caagaagcgc
ccagactggce
gcecegecaca
ggctgtgceca
gctcgaggac
agtgccagtg
ccetgaggea
acaggtggac
ggagtecgetg
cgtgetetgt
gcaccacgag
gaaggtggga
tgectatate
gectgeettt
gtctgaccte
cctectgaag
gaacatcaag
gcgeccatgece
ggceccectctg
caagaaggac
aaagtcaggc
cacagccagce
aggggcatcc
ggacctcacc
gagcctggac
gcaggcgctyg
gcccgagggc
tgaacaggcce
tgagttcctg
ggctecccace
cggctacgtg
catcgcegte
ctgccaccgg
cgggccggag
ggggccgeag
ccteggegag
gtcttcgece
cagctttgge
agaggaggag
ctgcggcacc

gactcaccat
gcatcacctg
tcattcacct
tccagcetecet
atcgtccagg
ggtgcccaac
gtgacccgag
gaaggcattg
gggatgtgge
gaggacagtc
cteecgecgac
gaggcagggyg
acctctgaag
aagacagggc
tggtctgtgg
gggectggea
aaatccctga
ggaggggagc
cttgtagage
gaaagggccc
gaccccaagce
ccagctecgga
agcctgtcecte
tttatgecta
gaacccatag
gtcaccaagc
gacatgccct
gctcggectg
atgcggaagc
cgcaccctga
gacccttcac
caattcctgg
gcectgcecteg
gataacttcc
ctcaagttcc
atgatcaagce
catacacctg
caggtggctg
cgtgtgctge
cggcggttee
cggtctctet
tcectgegge
aagtacaaga
caagccacca
accctgggee
gatgcactge
tgctacgege
accgactcct
ttcgatgagg
aaggccatcc
ctgaacagcet
ggccaggtgt
tgttcecgece
gagcctcecte
ctggacgtcg
ccctgectte
ggtgaccccce
agcccctegg
aatgaggaga
caggagccag
agcccaatgg

64

ccgecaggtgg
gcacgcgcecc
gctctgagaa
ccgagetect
accaatatgt
aagatgatgg
ggcagcggtc
gggcagaccc
gacctcttte
tgggcgggtyg
gacgcaaagt
aggcctacag
agcctactgg
tccetgecac
gcagtgaaga
ccectggggeyg
gtgaccccag
ccatccgaga
agcgggcaga
tacctgaggce
tggctgacat
gtagtcacca
gggcccggec
ttgtggtgcce
gcttecctac
agtacatgct
gcttgectet
cagatgagce
acgtggccat
tgcagggcta
tggtggacga
agcaggttcg
tccagtegtt
tcaatgcaaa
tagagcaaag
ctgtgecageg
aggaccacce
agcgcatcaa
aggagataga
tgagacagga
tcctgtteac
gcagctccat
tgctgtggaa
atcgggagaa
aaatgagcaa
gggacctcte
tttccttece
acatttttga
ccaagaggaa
ccatcatgaa
gceccggagee
gcctgetgag
gcatcctctg
cgtcgetgag
aggccgctge
acatctccat
gcccagagcet
ggacgctgca
ccecgagtte
gcttectgece
atgggagagc

PCT/US01/24031
ccectgtgggg 1560
cacactcaag 1620
gccecatggece 1680
gctcacaggc 1740
gcaggaggcec 1800
aagcgatgec 1860
ccaggaggag 1920
tgagcctect 1980
ctcatccteg 2040
ggccctggtg 2100
cccaccttca 2160
gtccctgagt 2220
gttctetgtyg 2280
ctcagcecatyg 2340
gagcaaggga 2400
tgtggtggac 2460
ccgecegtggg 2520
agttgagccc 2580
gccagaagaa 2640
tctgectecce 2700
tctgteceeg 2760
ggagcttcgg 2820
ctcctecaga 2880
tgagccacca 2940
ccgagcccat 3000
gaacctgcac 3060
ggctgcaccg 3120
tacccctgee 3180
gaccctgetyg 3240
catgcageeg 3300
gatcttecgac 3360
gcactgcatg 3420
ctccaaggat 3480
ggatgctgtg 3540
catgcgtgag 3600
gatcccacge 3660
ggaccatcca 3720
caagggtgtg 3780
ggctcacatce 3840
gatggtcatt 3900
ggacctcate 3960
gagcctgtac 4020
gctgcecegetg 4080
catccagaag 4140
gctctetgag 4200
agctgccatg 4260
gccaaccaag 4320
gttccctcac 4380
gctggcatcce 4440
aacccgecagt 4500
ctcgectgag 4560
cctgegegec 4620
catcggggcy 4680
gagtcctcececa 4740
agacgaggaa 4800
tgcaggctey 4860
ggtgcecttt 4920
gagccaggcece 4980
caaggaggcce 5040
actgtctgge 5100
ccttegeege 5160
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tccageccacg
gcctaccaga
tccgacagca
tgcatcttgt
taccaaaggg
acccagggga
cagaaccgag
ggtcaggatt
acattgaaag
gaagtagacg
cagcacaagg
gtgggcacca
ccacgggeac
ttggctgcag
ccagacacag
ggceccgecce
ttecgactca
aaccacctcc
acctgectte
cagccagggyg
atggaacacc
cttcecagtca
ttctaccaaa
tttggagggt
tgtttetttt
gggtgggggt
caccctggga
attcatacag
acataaactt
ctgactatta
tttgttggtg
ggctttetcet
ggccctgett
ggagcccectce
ggaaggaccc
ttgagagcag
ctegettett
ttggttttgg
ctaccaaaca
gaaacaccag

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

<400>
Ala Asp

Met
Lys
Thr

Ala
50
Pro
65
Ser

Leu Leu
Asp Thr
35
Ala Arg
Leu Ala

Val Arg

gctccetteac
gctecegtgtg
tecgtgaccg
atctgaataa
aagcaggcca
gcececatcac
tccttgtect
caagccgetg
gtagtgccca
tcactcectee
ctgcctgtet
gtgctggtgt
cactcagtce
tccagetgee
gccccgagaa
ctgccaggec
gcagtggggy
tcectgtggag
agcctgcettg
cacacatgtg
cactggccag
tgatcgggtyg
gacacagctyg
tttectggagg
tagatgtgta
gatttgagga
ctctaaccaa
acacacacgt
tccagggecce
gggggcagty
gtgcctttag
caggtaggag
ccctgtgtet
tgaccactga
cccaaagcetyg
cctctacctyg
cagctaaaac
ttttgtttgy
gtcatgtatt
atgactgcaa

204
2063
PRT

204
Gly Ala
5
Glu Arg
20
Pro Gly

Gly Gln

Ala Pro

Pro
Trp
Leu
Pro

Ala

ccggggceagce
gctgggcact
caggaacagc
ccaggtgttt
tttctgggac
caagatggta
gagccctgac
cgtggettge
cgtgtgtctce
cgtgcacagg
gcgaatcaca
cgtcectcace
cacaggcctce
agatggcttc
gctgccatca
taaaatgctg
cggcagcagce
ggtgtgaccc
cctecteecta
cctgegtggyg
ccaggccatg
ggggacatgt
ggtctggacc
gcagcaggaa
cctteccaag
aatgacatga
gccttectgg
acgcacactg
cagcctgatg
attgccatct
tggttceccta
aaatgggccce
catgcactgg
atccgtectcece
aggggctgaa
accccctgga
tccaaaggtt
ggtgggtggy
aactctcttt
aaaaaaaaaa

Homo sapiens

Arg Pro

Ser Gly

Arg Arg
40
Ser Arg
55

Gln Pro

70

Gln Leu

85

Ser

Arg Arg

cttgaggacc
gaggatggct
atgaagctcc
gtgtctctgg
ccccagaact
tctgtgggtyg
acgctgcagce
atggtggact
taccatccag
atgctggcag
gcgetgetgg
atgcccactt
ggccagggac
aacctgcectcet
ctggagcacc
gttatcagtg
agtgagactg
tgtctgecgt
gcccacacgce
ctetgecttg
gcttcteceg
gggctgacca
ccacggggcet
ggctggggaa
cacttattta
ggaaaagaaa
agggacccat
catgtccaag
gggctgeect
ggggacctgt
atttgggaac
atgatctcct
cacatatggt
acacccctte
tgtagececttt
ccacagagag
tggtttcaga
tcattgcggt
ggatgatgaa
aaaaaaaaaa

Gln Leu
10

Pro

Tyr
Gly Gly
25

Arg

Ala Ser

Arg Val Ser
Leu
75

Ala

Arg Pro

Phe Asp

90
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tgctgagtgt cgaccctgag 5220
gtgtccacgt gtaccagtcce 5280
agcatgcggce ctctgtgacc 5340
ccaatggaga gcttgtggtce 5400
tcaaatcagt gaccttgggce 5460
ggcgactgtg gtgtggetge 5520
tggagcacat gttttacgtg 5580
ccagcctggg tgtgtgggtg 5640
acacctttga gcagctggca 5700
gctcggatge catcatccgg 5760
tgtgtgagga gctgctgtgg 5820
cgcececggtac tgtcagetge 5880
acaccggcca cgtcegette 5940
gcccaacccece accaccteece 6000
gggactccce ttggcaccga 6060
gaggtgatgg ctatgaggac 6120
tgggtcgaga cgacagcaca 6180
ggcccaggac tcgecccgecce 6240
agactttgac caggagtatc 6300 -
tcttegegga agecattectg 6360
accctetgge tgccccggty 6420
ggacctctga ccctgggage 6480
ggggagggcc atgtgcaata 6540
ttccccatgt acagtattta 6600
tgcagtgacce tggtcacctg 6660
cctattectg ccctggggac 6720
gcgccectga gccccattce 6780
gccctaaaca ttgeccgttg 6840
cagtcctcta gatcaagatg 6900
caggctttgt catttcccag 6960
actgatgggg ccttggacag 7020
cacagtcgecc cccagtectt 7080
caccttggag ggcagaccta 7140
tgccaaggga agcccctteca 7200
tcaacagaga aggctcccac 7260
ccactctgac cctecagccce 7320
tggggtttgt tttgttctgt 7380
cttagattat gtttctcttyg 7440
gtttaaagag tcaataaata 7500

7540
Arg Ser Val Ser Phe

15
Leu Arg Glu Glu Asp
30
Cys Arg Pro Thr Thr
45
Lys Leu Ala Ser Gly
60
Arg Ser Leu Ser Pro
80
Pro Arg Leu Asp Asp
95
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Gly Ser Ala Gly Thr Arg Asp Gly Gly Val Leu Pro Ala Ala Ala Glu
100 105 110
Glu Ala Ala Glu Gly Pro Ala Arg Gly Ala Trp Pro Ser Val Thr Glu
115 120 125
Met Arg Lys Leu Phe Gly Gly Pro Gly Ser Arg Arg Pro Ser Ala Asp
130 135 T 140
Ser Glu Ser Pro Gly Thr Pro Ser Pro Asp Gly Ala Ala Trp Glu Pro
145 150 155 160
Pro Ala Arg Glu Ser Arg Gln Pro Pro Thr Pro Pro Pro Arg Thr Cys
165 170 ‘ 175
Phe Pro Leu Ala Gly Leu Arg Ser Ala Arg Pro Leu Thr Gly Pro Glu
180 185 190
Thr Glu Gly Arg Leu Arg Arg Pro Gln Gln Gln Gln Glu Arg Ala Gln
195 200 205
Arg Pro Ala Asp Gly Leu His Ser Trp His Ile Phe Ser Gln Pro Gln
210 215 220
Ala Gly Ala Arg Ala Ser Cys Ser Ser Ser Ser Ile Ala Ala Ser Tyr
225 230 235 240
Pro Val Ser Arg Ser Arg Ala Ala Ser Ser Ser Glu Glu Glu Glu Glu
245 250 255
Gly Pro Pro Gln Leu Pro Gly Ala Gln Ser Pro'Ala Tyr His Gly Gly
260 265 ‘ 270
His Ser Ser Gly Ser Asp Asp Asp Arg Asp Gly Glu Gly Gly His Arg
275 280 285
Trp Gly Gly Arg Pro Gly Leu Arg Pro Gly Ser Ser Leu Leu Asp Gln
290 295 300
Asp Cys Arg Pro Asp Ser Asp Gly Leu Asn Leu Ser Ser Met Asn Ser
305 310 315 320
Ala Gly Val Ser Gly Ser Pro Glu Pro Pro Thr Ser Pro Arg Ala Pro
325 330 335
Arg Glu Glu Gly Leu Arg Glu Trp Gly Ser Gly Ser Pro Pro Cys Val
340 345 350
Pro Gly Pro Gln Glu Gly Leu Arg Pro Met Ser Asp Ser Val Gly Gly
355 360 365
Ala Phe Arg Val Ala Lys Val Ser Phe Pro Ser Tyr Leu Ala Ser Pro
370 375 380
Ala Gly Ser Arg Gly Ser Ser Arg Tyr Ser Ser Thr Glu Thr Leu Lys
385 390 395 400
Asp Asp Asp Leu Trp Ser Ser Arg Gly Ser Gly Gly Trp Gly Val Tyr
405 410 415
Arg Ser Pro Ser Phe Gly Ala Gly Glu Gly Leu Leu Arg Ser Gln Ala
420 425 430
Arg Thr Arg Ala Lys Gly Pro Gly Gly Thr Ser Arg Ala Leu Arg Asp
435 440 445
Gly Gly Phe Glu Pro Glu Lys Ser Arg Gln Arg Lys Ser Leu Ser Asn
450 455 460
Pro Asp Ile Ala Ser Glu Thr Leu Thr Leu Leu Ser Phe Leu Arg Ser
465 470 475 480
Asp Leu Ser Glu Leu Arg Val Arg Lys Pro Gly Gly Ser Ser Gly Asp
485 490 495
Arg Gly Ser Asn Pro Leu Asp Gly Arg Asp Ser Pro Ser Ala Gly Gly
500 505 510
Pro Val Gly Gln Leu Glu Pro Ile Pro Ile Pro Ala Pro Ala Ser Pro
515 520 525
Gly Thr Arg Pro Thr Leu Lys Asp Leu Thr Ala Thr Leu Arg Arg Ala
530 535 540
Lys Ser Phe Thr Cys Ser Glu Lys Pro Met Ala Arg Arg Leu Pro Arg
545 550 555 560
Thr Ser Ala Leu Lys Ser Ser Ser Ser Glu Leu Leu Leu Thr Gly Pro
565 570 575
Gly Ala Glu Glu Asp Pro Leu Pro Leu Ile Val Gln Asp Gln Tyr Val
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580 585 590
Gln Glu Ala Arg Gln Val Phe Glu Lys Ile Gln Arg Met Gly Ala Gln
595 600 605
Gln Asp Asp Gly Ser Asp Ala Pro Pro Gly Ser Pro Asp Trp Ala Gly
610 615 620
Asp Val Thr Arg Gly Gln Arg Ser Gln Glu Glu Leu Ser Gly Pro Glu
625 630 635 640
Ser Ser Leu Thr Asp Glu Gly Ile Gly Ala Asp Pro Glu Pro Pro Val
645 650 655
Ala Ala Phe Cys Gly Leu Gly Thr Thr Gly Met Trp Arg Pro Leu Ser
660 665 670
Ser Ser Ser Ala Gln Thr Asn His His Gly Pro Gly Thr Glu Asp Ser
675 680 685
Leu Gly Gly Trp Ala Leu Val Ser Pro Glu Thr Pro Pro Thr Pro Gly
690 695 700
Ala Leu Arg Arg Arg Arg Lys Val Pro Pro Ser Gly Ser Gly Gly Ser
705 710 715 720
Glu Leu Ser Asn Gly Glu Ala Gly Glu Ala Tyr Arg Ser Leu Ser Asp
725 , 730 735
Pro Ile Pro Gln Arg His Arg Ala Ala Thr Ser Glu Glu Pro Thr Gly
740 745 : 750
Phe Ser Val Asp Ser Asn Leu Leu Gly Ser Leu Ser Pro Lys Thr Gly
755 760 765
Leu Pro Ala Thr Ser Ala Met Asp Glu Gly Leu Thr Ser Gly His Ser
770 775 780
Asp Trp Ser Val Gly Ser Glu Glu Ser Lys Gly Tyr Gln Glu Val Ile
785 790 795 800
Gln Ser Ile Val Gln Gly Pro Gly Thr Leu Gly Arg Val Val Asp Asp
805 810 815
Arg Ile Ala Gly Lys Ala Pro Lys Lys Lys Ser Leu Ser Asp Pro Ser
820 825 830
Arg Arg Gly Glu Leu Ala Gly Pro Gly Phe Glu Gly Pro Gly Gly Glu
835 840 845
Pro Ile Arg Glu Val Glu Pro Met Leu Pro Pro Ser Ser Ser Glu Pro
850 855 860
Ile Leu Val Glu Gln Arg Ala Glu Pro Glu Glu Pro Gly Ala Thr Arg
865 . 870 875 880
Ser Arg Ala Gln Ser Glu Arg Ala Leu Pro Glu Ala Leu Pro Pro Pro
885 890 895
Ala Thr Ala His Arg Asn Phe His Leu Asp Pro Lys Leu Ala Asp Ile
' 900 905 910
Leu Ser Pro Arg Leu Ile Arg Arg Gly Ser Lys Lys Arg Pro Ala Arg
915 920 925
Ser Ser His Gln Glu Leu Arg Arg Asp Glu Gly Ser Gln Asp Gln Thr
930 935 940
Gly Ser Leu Ser Arg Ala Arg Pro Ser Ser Arg His Val Arg His Ala
945 950 955 960
Ser Val Pro Ala Thr Phe Met Pro Ile Val Val Pro Glu Pro Pro Thr
965 970 975
Ser Val Gly Pro Pro Val Ala Val Pro Glu Pro Ile Gly Phe Pro Thr
980 985 990
Arg Ala His Pro Thr Leu Gln Ala Pro Ser Leu Glu Asp Val Thr Lys
995 1000 1005
@Gln Tyr Met Leu Asn Leu His Ser Gly Glu Val Pro Ala Pro Val Pro
1010 1015 1020
Val Asp Met Pro Cys Leu Pro Leu Ala Ala Pro Pro Ser Ala Glu Ala
1025 1030 1035 1040
Lys Pro Pro Glu Ala Ala Arg Pro Ala Asp Glu Pro Thr Pro Ala Ser
1045 1050 1055
Lys Cys Cys Ser Lys Pro Gln Val Asp Met Arg Lys His Val Ala Met
1060 1065 1070
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Thr Leu Leu Asp
1075

Met Gln Gly Tyr

1090

Cys Asp

1105

Leu

Pro Ser

Glu His His

Thr His Ala

1140
Asp Val
1155
Ala

Trp

Ser Lys
Asn
1170
Leu

Leu Lys
Phe
1185
Ala

%ys Phe
Ser

Leu Asp

Glu Val
1220

Leu

Leu Leu

Asp His Pro

1235

Glu Arg Ile Asn
1250

Ala Arg

1265

Leu

Val Leu

Gln Ala Pro

Val Tle
1300
Val

Lys Ala
Ile
1315
Ser Met

Asp Leu

Ser
1330
Lys

Arg

Ser
1345
Ile Lys

Tyr Lys
Gly Ala
Ile Ser Arg Leu

1380
Glu Ser

1395
Leu

Leu Ser
Arg Asp Ser

1410
Leu Cys
1425
Thr

Tyr Ala

Arg Pro Glu

Ala Leu
1460

Ser

Asp Arg

Leu Ala Ser
1475
Ile Met Lys
1490

Leu Asn Ser

Pro

Thr
1505
Ser Asp Gly Tyr

Pro Asp Val Glu
1540

Ile Gly Ala Val Pro Gly Leu Gln Pro Arg Cys His Arg

Thr Glu Gln Ser Tyr
1080
Met Gln Pro Leu Lys
1095
Leu Val Asp Glu Ile
1110
Glu Gln Phe Leu Glu
1125
Gln Gln Lys Val Gly
1145
Val Asn Ile Tyr
1160
Ala Val Arg
1175
Glu Gln Ser
1190
Met Ile Lys

Leu

Asp Val

Leu Met

Leu Pro
1205
Lys Asp Leu Leu Lys
1225
Leu Glu Ala Gln

1240
Gly vVal Arg

1255

Glu Ile Glu
1270

Arg Arg Phe

Leu

Lys Ser

Gln Ala

Leu Leu
1285
Gly Gly Lys Lys
1305
Thr Thr Leu Lys
1320

Leu Tyr Thr

1335

Leu Trp Lys
1350
Gln

Cys

Ser Ala

Met Leu

Ser Ala Thr Asn

1365
Asp

Glu Thr

1385

Asp Leu

Phe Pro
1400

Met His

1415

Phe Pro

Leu Gly

Ala Ala
Ser
1430
Thr Asp Ser

Leu

Gly
1445
Gly Phe Glu Gln Ala
1465
Lys Ser Cys Leu Asp
1480
Arg Ser Gly Met
1495

Pro Glu Pro Ser
1510

Gly Gln Val Cys

Thr
Cys
val
1525

Ala Cys Ile Ala Val
1545
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Val Glu Ser Leu Arg Thr Leu

Gln Pro Glu Asn

Phe Asp Gln Ile

Gln
1130
Ala
Ser
Ala
Arg
Val
1210
His
Arg
Ala
His

Arg
1290

Arg Lys Ser
Ala Ser Val

Pro Leu Glu

Arg
1370
Thr

1450
Phe

Pro
Gln
Pro

Leu
1530

Cys Ser Ala Arg

1115
Val

Leu
Ala
Lys
Glu
1195
Gln
Thr
Asn
Glu
Ile

1275
Gln

Asp Arg Ser Leu

1355
Glu

Leu

His Gln Ser
Arg Asp Leu

Pro Thr Lys

1435

Tyr Ile Phe

Asp
Glu
Phe
Glu

1515
Leu

1085
Ser Val Leu
1100
Pro Glu Leu
1120
Cys Met Gln
1135
Gln Ser
1150
Asp Asn

Arg His

Leu Val Phe

Tyr Ile Phe
1165

Glu Ala Arxg Pro

1180

Asn Lys Glu Lys

Ala

Gln
1200
Arg Ile Pro Arg Tyr
1215
Pro Glu Asp His Pro
1230
Ile Lys Gln Val Ala
1245
Glu Ala Glu Arg His
1260
Glu Gly Met Glu Asp
1280
Met Val Ile Glu
1295
Phe Leu Phe
1310
Gly Ser Leu
1325
Ile Asp Thr

Glu
Thr
Arg

Ala
1340

Ile
1360
Ala

Asp Ala Asp
Asn Ile Gln Lys

1375
Gln Met Ser

1390

Asp Asp Ala
1405
Glu

Gly Lys

Leu Leu

Ser Ala
1420

Leu

Lys Gln

Glu Ala
1440

Pro

Leu Cys

Pro His
1455

Lys Arg Lys

1470

Lys Ala Ile

Glu Phe

Glu Ala

Phe Leu
1485
Ser Cys Ala Ala Pro
1500
Val Trp Val Cys Asn
1520
Arg Ala Glu
1535
Ile Leu Cys
1550

Glu Pro Pro

Ser Leu
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1565

Thr Ala Pro Glu Pro
1580

Asp Glu Glu Ala Ala

1595

His Ile Ser
1610

Glu Gly Asp

1625

Asp

1555

Pro Ser Leu

1570

Glu Leu
1585

Glu Pro

1560

Arg Ser Pro Pro Glu
1575

Val Glu Ala Ala

1590

Pro Gln Pro Cys
1605

Thr Pro
1620
Asp

Ala Gly Pro

Thr Leu Ala

1600

Gly Ser Gly
1615

Pro Glu Leu

1630

Ser

Asp Ala

Gly Leu Ile Ala

Leu Glu Met Gly Leu Gly Pro Arg

Val Pro Phe
1635
Leu

Glu Ser Ser Pro Pro Ser
1645

Ile Ser Ser

1660

Glu Ala Thr Ala Glu
1675

Phe Leu

1690

Ser Asp Ser Asp
1640
Gln Gln Ala Ser

1655
Pro Ser Ser
1670

Gln Glu Pro

Gly Thr Ser Ser Thr Ser Phe
1650

Gly Asn

1665

Ser

Arg

Glu Glu Thx Thr Thr
1680
Gly Ser

1695

Lys

Glu Glu Glu

1685

Ser Gly Pro Leu Ser

Phe Gly Pro

Leu Arg Arg

Gly

Gly Pro Cys Gly

1700

Ser

1715

Leu Ser
1730

Glu

Leu

Thr
1745
Asp

Asp

Arg Arg

Val
Gly

Asn

His Gly Ser
1720
Pro Glu Ala
1735
Val His Val
1750
Met Lys Leu

Ser
Asp
Cys

Ser

Thr
1705
Phe

Ser Pro

Thr Arg

Tyr Gln Ser

Tyr Gln Ser

1755

Gln His Ala

Met Asp Gly
1710
Gly Ser Leu Glu
1725
Ser Val Trp Leu
1740
Ser Asp Ser Ile

Arg

Ala Ser Val Thr

Ala
Asp
Gly
Arg

1760
Cys

1765
Asn

1770
Val

1775
Leu Ala Asn Gly Glu
1790

Trp Asp Pro Gln Asn

1805
Pro Ile
1820
Gln Asn

Ile Asn Gln Val Phe
1785

Gly

Leu Tyr Leu Ser
1780

Val Tyr

1795

Ser

Leu Val Gln Arg Glu Ala His Phe
1800
Leu Gly Thr
1815
Arg Leu Trp
1830

Thr Leu Gln

Phe Lys Val Thr Gln Ser

1810
Ser Val

Gly Thr Lys Met
Val
1825
Val Leu Ser

Gly Gly Gly Arg Val igz

0

Tyr Val Gly

1855

Ser Leu
1870

Tyr His

Cys Cys
1835
Glu His Met Phe
1850

Met

Pro Asp
1845

Arg Cys Val Ala

Leu
Ser Val
1860
Thr

Gln Asp Ser Cys
1865

Ala His

Asp Ser Gly

Val Trp Val

1875

Asp Thr Phe Glu

1890

Arg Met
1905

Cys Leu

Leu Lys Gly Ser val Pro
1880
Gln Leu Ala Glu Val Asp
1895

Gly Ser Asp Ala Ile Ile
1910

Thr Ala

1925

Gly

Cys Leu
1885

Thr Pro Pro Val

1900 )

Gln His Lys Ala

val His

Leu Ala Ala
1920
Val

Arg

1915

Arg Tle Leu Leu Val Cys Glu
1930

Val Leu Thr Met

1945
Pro Leu Ser Pro
1960
Phe Leu Ala Ala
1975

Thr Pro Pro Pro

Glu Leu Leu Trp
1935

Thr Ser Pro Gly

1950
Gly Leu Gly Gln
1965

Gln Leu Pro Asp

1980

Pro Asp Thr Gly

Gly Thr Ser Ala
1940

Cys Pro

1955

Gly

Val Pro Thr

vVal Ser Arg Ala Thr Gly

His Thr His Val

1970
Phe Asn Leu
1985

Glu Lys Leu

Arg val Gly
Pro
2000

Gly

Pro
1995
Ser Leu Glu His Arg Asp Ser Pro Trp His Arg
2005 2010 2015
Ala Arg Pro Lys Met Leu Val Ile Ser Gly Gly Asp Gly
2020 2025 2030

Phe Arg Leu Ser Ser Gly Gly Gly Ser Ser Ser Glu Thr

2040 2045

Leu Cys Pro
1990

Pro
Pro Ala Pro

Tyr Glu Asp
2035
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val Gly Arg
2050

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

<400>
ccggggcgga
ccgatgcetge
gtccaccacc
agcccggeac
cccegetgtyg
ttcgtgettt
ccatggcagt
agcgatgtga
gacttcgcecca
gcccatgect
acctggacta
ggccacgtge
accttteget
ggccageccect
gacaccaatg
tttgacgegg
cgcectecgtg
ggactgccca
caaggtgetc
accgagctgg
aacaagatct
gtagacagtc
gctgecttee
tttgaccctg
tttggctgtg
tgctgacccce
tgggcaccag
caccatgaca
gactgggcag
caggtecctgg
aggactgggg
tggcactgaa
tgtagggcag
ctggctgaca
tggggagggyg
tcctgtceeca
attgtaaatg
gattgtcatt

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

<400>

Met Ala Pro
1

Pro Pro Met

Ala Leu Pro
35
Gln Pro Txp

Asp Asp Ser Thr Asn His Leu Leu

205
2247
DNA

2055

Homo sapiens

205
tggectccgge
tgctgctget
tccatgccga
ctgcceetge
gcagtgcecega
ctggcgggeg
tggtgcagga
cgccactcac
ggtactggca
tctteccccaa
teggggatga
tggggctgcea
acccactgag
ggcccactgt
agattgcacc
tcteccaccat
ggggccaget
gcecctgtgga
agtactgggt
geetggtgag
acttcttecg
ccgtgeececeg
aggatgctga
tgaaggtgaa
ccgagcctge
tgccaggcca
gcatgggact
actgceggga
ggaggctttg
caaacctggce
gaactggagt
gcaagggtgc
ggccacttec
atcctggaaa
tattcttcat
ggceggatce
tgtgtacagt
aaacacagtt

206
488
PRT

cgectggete
ccagccgecg
gaggaggggg
cacgcaggaa
cccatctgat
ctgggagaag
gcaggtgcgg
ctttactgag
tggggacgac
gactcaccga
ccagggceaca
gcacacaaca
tctecageecca
cacctccagg
gctggagcca
ccgaggcgag
gcagcccgge
cgctgectte
gtacgacggt
gttcceggte
aggcagggac
cagggccact
tggctatgec
ggctctggaa
caacactttc
cgaatatcag
gagcccatgt
gggccacgca
gcatgactta
tgccctgtet
gtccttgetyg
tggggcccca
tgaggtcagg
tctgttetee
gcaggagacc
tcctgaagee
gtgtataaac
gttttct

Homo sapiens

206

Ala Ala Trp Leu Arg

5

Leu Leu Leu Leu Leu

20

Pro Asp Val His His

40

His Ala Ala Leu Pro

cgcagcgcgg
ccgctgetgg
ccacagccct
gceccceegge
gggctgagtyg
acggacctca
cagacgatgg
gtgcacgagyg
ctgcegtttg
gaaggggatyg
gacctgetge
gcagccaagg
gatgactgca
accccagecc
gacgccccgc
ctctttttet
tacccagcat
gaggatgccce
gaaaagccag
catgctgect
tactggegtt
gactggagag
tacttcctge
ggcttceecee
ctctgaccat
gctagagacc
ctcectgeagg
ggtcgtggte
agaggaaggg
catccctgte
tatccctgtt
tggccttcag
tcttggtagg
agaatccagg
ccaggccctg
cttttegecag
cttecttette

Ser Ala Ala

10

Gln Pro Pro

Leu His Ala

Ser Ser Pro

70
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Leu Trp Arg Val

2060

ccgegegege
ccegggcetet
ggcatgcagce
ctgccagcag
cccgcaacceyg
cctacaggat
cagaggccct
gccgtgetga
atgggcctgg
tccacttcga
aggtggcage
ccctgatgte
ggggcgttca
tgggceccecea
cagatgcctg
tcaaagcggg
tggccteteg
agggccacat
tcctgggecce
tggtctgggy
tccaccecag
gggtgeecte
gcggccgect
gtctegtggg
ggcttggatyg
catggccatc
gggatggggt
acctgccagce
cagtcttggg
cctecagggta
gtgaggttcc
ccectggetga
tgcctgeate
ccaaaaagtt
gaggctgcaa
cactgctatc
tttttttttt

Ala

Pro
30

Glu
45

Ala

cetectgecee
gccgecggac
cctgeccecagt
cctcaggect
acagaagagg
cctteggtte
aaaggtatgg
catcatgatc
gggcatectyg
ctatgatgag
ccatgaattt
cgecttetac
acacctatat
ggctgggata
tgaggcctcce
ctttgtgtgy
ccactggcag
ttggttcttce
cgcaccccte
tccecgagaag
cacccggegt
tgagatcgac
ctactggaag
tcectgactte
ccetecagggg
tttgtggctyg
ggggtacaac
gactgtctca
acccgctatg
gcaccatggce
ttccaggggce
gcaactgggc
tgtctgectt

cacagtcaaa

catacctcaa
ctccaaagcec
ttaaactgag

Arg Ala Leu Leu

15

Leu Leu Ala Arg
Arg Arg Gly Pro

Pro Ala Pro Ala

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2247
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50 55 60
Thr Gln Glu Ala Pro Arg Pro Ala Ser Ser Leu Arg Pro Pro Arg Cys
65 70 75 80
Gly Val Pro Asp Pro Ser Asp Gly Leu Ser Ala Arg Asn Arg Gln Lys
85 90 95
Arg Phe Val Leu Ser Gly Gly Arg Trp Glu Lys Thr Asp Leu Thr Tyr
100 105 110
Arg Ile Leu Arg Phe Pro Trp Gln Leu Val Gln Glu Gln Val Arg Gln
115 120 125
Thr Met Ala Glu Ala Leu Lys Val Trp Ser Asp Val Thr Pro Leu Thr
130 135 140
Phe Thr Glu Val His Glu Gly Arg Ala Asp Ile Met Ile Asp Phe Ala
145 150 155 160
Arg Tyr Trp His Gly Asp Asp Leu Pro Phe Asp Gly Pro Gly Gly Ile
165 170 175
Leu Ala His Ala Phe Phe Pro Lys Thr His Arg Glu Gly Asp Val His
180 185 190
Phe Asp Tyr Asp Glu Thr Trp Thr Ile Gly Asp Asp Gln Gly Thr Asp
195 200 205
Leu Leu Gln Val Ala Ala His Glu Phe Gly His Val Leu Gly Leu Gln
210 215 220
His Thr Thr Ala Ala Lys Ala Leu Met Ser Ala Phe Tyr Thr Phe Arg
225 230 235 240
Tyr Pro Leu Ser Leu Ser Pro Asp Asp Cys Arg Gly Val Gln His Leu
245 250 255
Tyr Gly Gln Pro Trp Pro Thr Val Thr Ser Arg Thr Pro Ala Leu Gly
260 265 270
Pro Gln Ala Gly Ile Asp Thr Asn Glu Ile Ala Pro Leu Glu Pro Asp
275 280 285
Ala Pro Pro Asp Ala Cys Glu Ala Ser Phe Asp Ala Val Ser Thr Ile
290 295 300
Arg Gly Glu Leu Phe Phe Phe Lys Ala Gly Phe Val Trp Arg Leu Arg
305 310 315 320
Gly Gly Gln Leu Gln Pro Gly Tyr Pro Ala Leu Ala Ser Arg His Trp
325 330 335
Gln Gly Leu Pro Ser Pro Val Asp Ala Ala Phe Glu Asp Ala Gln Gly
340 345 350
His Ile Trp Phe Phe Gln Gly Ala Gln Tyr Trp Val Tyr Asp Gly Glu
355 360 365
Lys Pro Val Leu Gly Pro Ala Pro Leu Thr Glu Leu Gly Leu Val Arg
370 375 ‘ 380
Phe Pro Val His Ala Ala Leu Val Trp Gly Pro Glu Lys Asn Lys Ile
385 390 395 400
Tyr Phe Phe Arg Gly Arg Asp Tyr Trp Arg Phe His Pro Ser Thr Arg
405 410 415
Arg Val Asp Ser Pro Val Pro Arg Arg Ala Thr Asp Trp Arg Gly Val
420 425 430
Pro Ser Glu Ile Asp Ala Ala Phe Gln Asp Ala Asp Gly Tyr Ala Tyr
435 440 445
Phe Leu Arg Gly Arg Leu Tyr Trp Lys Phe Asp Pro Val Lys Val Lys
450 455 460
Ala Leu Glu Gly Phe Pro Arg Leu Val Gly Pro Asp Phe Phe Gly Cys
465 470 475 480
Ala Glu Pro Ala Asn Thr Phe Leu
: 485

<210> 207

<211> 3074

<212> DNA

<213> Homo sapiens
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<400>
ggcacgaggc
attgccagga
tgagccgetyg
ctgcgccgeg
ccceccgggcy
cgctcacggg
ccgegeegte
tggcagtgca
tgctgaagga
ttgaccagaa
actacaactt
ttggctacac
aagtctggag
tcatgatcaa
gactcctgge
acgatgagct
atggggagta
-ataccggceceg
gcaagtacgg
agccctgcaa
gccgecacgga
atggcttctg
gtgtcttcce
gtgacggaaa
tctgecectga
tggggctgga
agaacttccg
ctgacattga
gcaaacagga
aggaccggtt
tggccacatt
aggagaaggc
agcgagggta
atgcecgectt
ggagatacaa
cctggaatgce
gctacttectt
agtttggaag
ccttectete
gcctggeage
ttaagattcc
ccaggcgcecce
ttgatatttt
tctecctttea
gagggcactg
ccactccaga
tttgctttgt
ttgcatttecce
cacatagtga
actggatgga
accattccec
aaaaaaaaaa

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

<400>

Met Glu Ala

207
tcaggcggtg
cctgeggegy
agccgggcaa
gagcaggctc
acgcgcgggg
tcececctgagy
gcccatecate
atacctgaac
cacactaaag
taccatcgag
cttecectege
acctgatctg
cgatgtgacc
ctttggccge
tcatgcette
atggaccttg
ctgcaagttce
cagcgatggce
cttctgtece
gtttcecatte
tggctaccge
ccectgagace
cttcacttte
gatgtggtgt
ccaagggtac
gcactcccaa
tctgteccag
ccttggecacce
cattgtattt
catttggcgg
ctggcctgag
tgtgttcttt
ccccaagcca
taactggagc
tgaggtgaag
catccececgat
caagggtgec
catcaaatcc
cactgectte
cgtgcctteca
agagagtggc
cttceccecte
caacgcagcc
caaccttctg
gtggceccgac
ccecetggett
atgcactttg
tgacagaagg
tggttcecccct
ggaaaaccaa
atgggaaatg
aaaa

208
660
PRT

gctggagget
cggcggcggce
accccaggcece
caaccaggcg
ccagggagcg
gcgctctgte
aagttccceg
accttctatg
aagatgcaga
accatgcgga
aagcccaagt
gacccagaga
ccactgeggt
tgggagcatg
gccccaggea
ggagaaggcc
cccttettgt
ttectetggt
catgaagccc
cgcttccagg
tggtgeggea
gccatgtecca
ctgggcaaca
gcgaccacag
agcctgttece
gaccctgggg
gatgacatca
ggccccacce
gatggcatcyg
actgtgacgc
ctceccggaaa
gcagggaatyg
ctgaccagcce
aaaaacaaga
aagaaaatgg
aacctggatg
tattacctga
gactggctag
gatacaccgg
gctctacagce
tcecteceggt
caatcccacce
ctgetttgogg
tggctcacag
agcctggcac
ttcactgctg
tttttttctt
actcaggttyg
gttcactcta
gcegtggett
tcaacaagta

Homo sapiens

208

gcgcatetgg
ggcggggget
accgagccag
gcgacgcggce
ctacgatgga
tcctgggetg
gcgatgtege
gctgecccaa
agttctttgg
agccacgetg
gggacaagaa
cagtggatga
tttctcgaat
gcgatggata
ctggtgttgg
aagtggtccg
tcaatggcaa
gctecaccac
tgttcaccat
gcacatccta
ccactgagga
ctgttggtgyg
aatatgagag
ccaactacga
tcgtggcagce
ccctgatgge
agggcattca
ccacactggg
ctcagatcecg
cacgtgacaa
agattgatgc
aatactggat
tgggactgcce
agacatacat
atcctggett
ccgtegtgga
agctggagaa
gctgetgage
gcctggagaa
taatcagcat
gcccaagaat
aaccctcaga
ctgecctggt
aacccttgga
agggcagtgg
gctgecttag
tgggtcttgt
tctgaagtea
cttagcatgt
cccgetcecage
tgaataaaga

Leu Met Ala Arg Gly Ala Leu Thr

72

ggctttaaac
ggggcgcggy
cggacccteg
cacacgcace
ggcgctaatg
cctgetgage
ccccaaaacg
ggagagctge
actgcccecag
cggcaaccca
ccagatcaca
tgcctttget
ccatgatgga
ccecetttgac
gggagactcc
tgtgaagtat
ggagtacaac
ctacaacttt
gggcggcaac
tgacagctgce
ctacgaccgce
gaactcagaa
ctgcaccagce
tgacgaccgc
ccacgagttt
acccatttac
ggagctctat
ccetgtecact
tggtgagatc
gcccatggog
ggtatacgag
ctactcagece
ccctgatgte
ctttgctgga
tcccaagetce
cctgcagggc
ccaaagtctg
tggecctgge
ctagagaagg
tctcactccet
agatgctgac
gccacccecta
gctgceccacac
gccaatggag
gacagggcat
aacctttett
ttttttttte
ctgcacagtg
ccctaccgag
cctecctgece
cacctactga

PCT/US01/24031
atacaaaggg 60
ggccggacca 120
gagcgcagec 180
gagccagcga 240
gcccggogcy 300
cacgccgecg 360
gacaaagagt 420
aacctgtttg 480
acaggtgatc 540
gatgtggcca 600
tacaggatca 660
cgtgecttee 720
gaggcagaca 780
ggtaaggacg 840
cattttgatg 900
ggcaacgccyg 960
agctgcactyg 1020
gagaaggatg 1080
gctgaaggac 1140
accactgagg 1200
gacaagaagt 1260
ggtgcccect 1320
gcecggecgea 1380
aagtggggct 1440
ggccacgcca 1500
acctacacca 1560
ggggectete 1620
cctgagatct 1680
ttcttetteca 1740
ccectgetgg 1800
gcccecacagg 1860
agcaccctgg 1920
cagcgagtgg 1980
gacaaattct 2040
atcgcagatg 2100
ggcggtcaca 2160
aagagcgtga 2220
tceccacagge 2280
acccggaggy 2340
acctggtaat 2400
tgtactccte 2460
aagagatcct 2520
ttcaggctct 2580
actgtctcaa 2640
ggccaggtgg 2700
acattagcag 2760
cacttagaaa 2820
catctcagcec 2880
tctettetece 2940
ccteccttea 3000
gtgaaaaaaa 3060

3074

Gly Pro Leu Arg Ala
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Leu Cys Leu Leu Gly Cys Leu Leu Ser His Ala Ala Ala Ala Pro Ser
20 25 30
Pro Ile Ile Lys Phe Pro Gly Asp Val Ala Pro Lys Thr Asp Lys Glu
35 40 45
Leu Ala Val Gln Tyr Leu Asn Thr Phe Tyr Gly Cys Pro Lys Glu Ser
50 55 60
Cys Asn Leu Phe Val Leu Lys Asp Thr Leu Lys Lys Met Gln Lys Phe
65 70 ' 75 80
Phe Gly Leu Pro Gln Thr Gly Asp Leu Asp Gln Asn Thr Ile Glu Thr
85 90 95
Met Arg Lys Pro Arg Cys Gly Asn Pro Asp Val Ala Asn Tyr Asn Phe
100 105 110
Phe Pro Arg Lys Pro Lys Trp Asp Lys Asn Gln Ile Thr Tyr Arg Ile
115 120 125
Ile Gly Tyr Thr Pro Asp Leu Asp Pro Glu Thr Val Asp Asp Ala Phe
130 135 140
Ala Arg Ala Phe Gln Val Trp Ser Asp Val Thr Pro Leu Arg Phe Ser
145 150 155 160
Arg Ile His Asp Gly Glu Ala Asp Ile Met Ile Asn Phe Gly Arg Trp
165 170 175
Glu His Gly Asp Gly Tyr Pro Phe Asp Gly Lys Asp Gly Leu Leu Ala
180 185 190
His Ala Phe Ala Pro Gly Thr Gly Val Gly Gly Asp Ser His Phe Asp
195 200 205
Asp Asp Glu Leu Trp Thr Leu Gly Glu Gly Gln Val Val Arg Val Lys
210 215 220
Tyr Gly Asn Ala Asp Gly Glu Tyr Cys Lys Phe Pro Phe Leu Phe Asn
225 230 235 240
Gly Lys Glu Tyr Asn Ser Cys Thr Asp Thr Gly Arg Ser Asp Gly Phe
245 250 255
Leu Trp Cys Ser Thr Thr Tyr Asn Phe Glu Lys Asp Gly Lys Tyr Gly
260 - 265 270
Phe Cys Pro His Glu Ala Leu Phe Thr Met Gly Gly Asn Ala Glu Gly
275 280 285
Gln Pro Cys Lys Phe Pro Phe Arg Phe Gln Gly Thr Ser Tyr Asp Ser
290 295 300
Cys Thr Thr Glu Gly Arg Thr Asp Gly Tyr Arg Trp Cys Gly Thr Thr
305 310 315 320
Glu Asp Tyr Asp Arg Asp Lys Lys Tyr Gly Phe Cys Pro Glu Thr Ala
325 330 335
Met Ser Thr Val Gly Gly Asn Ser Glu Gly Ala Pro Cys Val Phe Pro
340 345 350
Phe Thr Phe Leu Gly Asn Lys Tyr Glu Ser Cys Thr Ser Ala Gly Arg
355 360 365
Ser Asp Gly Lys Met Trp Cys Ala Thr Thr Ala Asn Tyr Asp Asp Asp
370 375 380
Arg Lys Trp Gly Phe Cys Pro Asp Gln Gly Tyr Ser Leu Phe Leu Val
385 390 395 400
Ala Ala His Glu Phe Gly His Ala Met Gly Leu Glu His Ser Gln Asp
405 410 415
Pro Gly Ala Leu Met Ala Pro Ile Tyr Thr Tyr Thr Lys Asn Phe Arg
420 425 430
Leu Ser Gln Asp Asp Ile Lys Gly Ile Gln Glu Leu Tyr Gly Ala Ser
435 : 440 445
Pro Asp Ile Asp Leu Gly Thr Gly Pro Thr Pro Thr Leu Gly Pro Val
450 455 460
Thr Pro Glu Ile Cys Lys Gln Asp Ile Val Phe Asp Gly Ile Ala Gln
465 470 475 480
Ile Arg Gly Glu Ile Phe Phe Phe Lys Asp Arg Phe Ile Trp Arg Thr
485 490 495

73
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Val Thr

Trp Pro

Glu Glu
530
Ala Ser
545
Leu Pro

Asn Lys

Glu Vval

Ala Trp
610
Gly Gly
625
Glu Asn

Trp Leu

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

<400>

ggggcggggce
ccaggcagcece
ccgacggacc
ccacccccag
ggcgtegaga
ttgagaaaca
acttgaaaat
ttgacttceceg
tecttgaagg
acagctacgce
cctggecectg
ccatcctggg
tcccagececet
ggaatgtget
cagcgacccece
ccctectgea
ctgttcccac
tctaccacte
caccccgece
ttttetgett
gcceecteet
tctectggag
cctgggagag
caggcatgaa
aggctgttce
tceccacgeeca
aggggctaca
acaccatcac
tgggggceca
tgactaacag
gcagcaaaac
gagccagggt

Pro
Glu
515
Lys
Thr
Pro
Lys
Lys
595
Asn
Gly
Gln

Gly

Arg
500
Leu

Asp
Pro
Ala Val

Leu Glu

Lys
Glu
Phe

Arg

Pro Met

Ile
520
Ala

Lys

Phe
535

Gly Tyr

550

Val
565
Tyr

Asp

Thr
580
Lys Lys

Ala Ile

His Ser

Gln
Ile
Met
Pro

Tyxr

Arg Val

Phe Ala
Pro
600
Asn

Asp

Asp
615

Phe Phe

630

Leu
645
Cys
660

Ser

209
4160
DNA

Lys

Ser Val

Homo sapiens

209
Ccggg9gcgggy
tgcgttegee
catcgacgtg
ctettegeag
ccgecatcaac
gggctcttee
gcteccatgece
gagcattggt
gcccagcecagce
agccgagatg
gtectttette
aagagtgccc
ccgaaccgcet
gcccagtega
tgtgcetgte
gtcttectece
ccccaactca
ctgggtectcet
caaggaataa
tgcttegtgg
cctccaacce
ctgttctggt
accctcagag
ccttgggtcet
ttggggeggt
agaggctgga
aagaggtctc
actgaaccac
gcagagcectyg
gtccectgeac
tctgtgacag
tgagcaatgg

cctgacttcee
atgaagcgac
ggccaagagd
atgcaagcca
agtagccttt
aagctggaga
actggtggga
tttecgggagt
cgtgcagacc
gagccttege
catagctgtce
agccectgtec
ccecettegea
ggggcatctt
gcecceccagea
ccaacacccc
tcectecceccag
gaaatcactg
ggaaggttct
actggctcat
atctctecett
ctcagaggct
atccgeccag
gggaaaaagce
cagaccccag
acatagtgtc
ctgggaaccce
aggacagacc
ctcccaccect
acagctggece
ggtgtcctceca
agagcccagce

Gly
505
Asp
Gly
Pro
Asp
Gly
585
Gly
Leu

Liys

Lys

Pro Leu

Ala Val

Asn Glu
Pro
555
Ala

Lys

Ala
570
Asp Lys

Phe Pro

Asp Ala
Ala
635
Gly

Gly

Phe
650

cgactgggag
ccaaggagcce
gccagctgag
ggaagaaacg
ctgaattgcyg
aagccgaggt
caggattctt
gcctcactga
ccgtecggat
ccacgcccac
cagggctgcec
tcececggtgt
gagccacagg
ccacccggag
gcagggctge
ctggtcctac
ggccagcetgg
aaatcggggc
tttaccagga
atgtgaaggc
ctcactgtta
tggttccatt
acccctetece
tttaacctge
tcaggagcaa
tgcctegett
tgtctgecece
ctttctccac
cctecceccagea
tggtaaaccc
caccaggcct
ccecacgtet

74

PCT/US01/24031
Leu Val Ala Thr Phe
510
Tyr Glu Ala Pro Gln
525

Tyr Trp Ile Tyr Ser
540
Leu Thr Ser Leu Gly

560
Phe Asn Trp Ser Lys

575
Phe Trp Arg Tyr Asn
590
Lys Leu Ile Ala Asp
605

Val Val Asp Leu Gln
620
Tyr Tyr Leu Lys Leu

640
Ser Ile Lys Ser Asp

655

ccttagececge ggggctgaga 60
gagcggetee gacggggagt 120
ccagatggcce aggccgetgt 180
cagagggatc atagagaaac 240
acgcttggte cccactgect 300
cttgcagatg acggtggatc 360
tgatgcccga gccectggcag 420
ggtcatcagg tacctggggg 480
tegecttete tecccacctea 540
tggccctttg gectteectyg 600
agccctgage aaccagctcg 660
ctecctectect gettaccecceca 720
catcatcctg ccageccegga 780
ggccegeccee ctagagaggce 840
caggagcagc cacatcgetce 900
agggtcgget gettacgtgg 960
gaggccageg ggagcecatge 1020
tttctgaget geccecttecac 1080
gcccaaaaaa gggcactgec 1140
acgttctcca geccatcagag 1200
tcccagetta tceccacccecage 1260
tctcacctga acagatgagt 1320
tgcecetetge acaccagecag 1380
agggcaccag gacccaaggc 1440
tgactgactg gctgcagect 1500
cctggagata gtaactgagce 1560
tteccacctg teettgggec 1620
cacagccaag gcctggagac 1680
gcagacaccc accctctcac 1740
agctgggagg tttctaggca 1800
tggacagctc tcccagacag 1860
tacagtcgcece atcctceccagg 1920
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cagtgtggtcce
cgcagagagyg
gctcacagag
caaggagggy
ggtcgagege
atttcattcc
cagtcgttcce
caccagttga
gtgactccag
tgcctggecg
cactggttag
ggaaccaccc
agaaaccttg
tgacccagaa
ctctttecatt
agatgtgcag
gctcecggagg
ccaggattgg
catgaagggg
tgctgetect
gagaatccct
gaatctgtga
aacttgettt
tgtggtcaag
ctaccccatt
acttccagta
acagccatcc
tctteectcet
ggtcatatcg
tcttettttg
ctgagcttct
ccagcacttt
gctgagttct
tcgactactt
gaatttgcca
cgagtgtaag
attgagcaca
aaaaaaaaaa

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

<400>
Met Lys Arg

Pro Ile Asp
Thy
35

Ile

Leu Ser

Ile
50
Leu

Gly

Glu
65
Lys

Arg
Leu

Met Leu His

Ala Val Asp

115

Glu

ctcceccattg
aacctcttgg
cccagactge
caagagaaag
ctgagatcct
ccggctecac
cagcagaaca
taaaatgcag
gtgccececccea
atccaaggct
atacttcagt
tcceccagagg
gggaaaaggyg
agctcttttg
ttttagtgtg
tagcaaggag
gaggcagagg
ggacagggac
cccactcagg
gggataccag
agtggggctg
tgccactgaa
cattgteccct
gacttgecatc
gcatgggttyg
gattctactt
tggccaggcc
tgctttgtca
tatcatcttt
gtcccaacct
gccacctgec
gcatatgctg
gcagacccte
tacttgtgga
ctgcatatcc
ctcatgaggce
gggecctggte
aaaaaaaaaa

210
328
PRT
Homo sapie

210

Pro Lys Gl
5

Val Gly Gl

20

Pro
Glu
Arg
Lys
Ala

100
Phe

Ser Ser
Lys Arg

Leu Val

ggtgcacagt
gattcagcac
tggaacagcc
gatgattcga
gttcaccagg
cctaggceccac
gcggagectyg
aaacccttet
ccgectggea
gtggagtccc
tgtcacccct
ctgcattgag
ccectttcaaa
aaaagacaga
agctaattcc
aggggggatc
ggagactgty
agaggaggta
acaggaacaa
gtcagtgatg
tgggaaacac
atgagatggyg
gggatattgt
ttgtgtttct
ttgcggacat
ctaaactatc
acatcacctc
atcagttctc
agtttgaaaa
cacttccagc
cttcctteat
ttecetttge
aggccttgge
gttcctcetat
atttgtgtaa
caggtgccat
catagttggce

ns

u Pro Ser

n Glu Gly
Gln
40

Arg

Ser

Arg
55
Pro Thr

Val Leu

Gly Thr

Ile Gly

120

Met
Asp

Ala

gcagaggggc
cagacgtctg
aaggactgtc
ggcaccttgg
actccacaga
tttttctaac
gactgacacc
gtactcgttg
cttcceccag
agagccagca
gggaagattc
gagactccac
gaagtggata
ctcctcaagg
atcagactgce
attttagaga
gtagaaggaa
acagaaggca
ggacaactcc
tagtcttgea
atttccacgt
aatgatccag
ggaaggaaad
atccccaage
ccaataaaga
tctggagtcec
ccececagatca
agtagcagca
cctecactcete
ctcatttett
ttecctegaca
caagaatgct
ttcaacgttg
cacaaggcct
tttacttgtt
gcetggttea
gttcaataaa

Ser
10
Leu

Gly Asp

Gln
25

Ser

Gln Ala

Arg Ile

Phe Glu

Gln Met Thr

Gly Phe Phe

105
Phe

Arg Glu

75

PCT/US01/24031

cgtggcccca tgtgatggtg 1980
tgectgectgg tttgcatecg 2040
aggctggaca aaaataactg 2100
ccecttcaagg tcatgcagtyg 2160
gctggetetyg ctcagaagcc 2220
agaggaaaca aatggtccag 2280
cagtgggacc agtgttgcca 2340
gtaaatatct actcccccaa 2400
gactcctacg atctggttac 2460
gttcactggt gctcattcca 2520
tccecacctee teccctttgat 2580
agactgaaaa gtgagtttgc 2640
agagggagga gatcattgag 2700
agagataaag aggaaagcac 2760
tgtcctectg gacccatctyg 2820
gtgggtcatt ggcagggagt 2880
gacagaactc acacatgetce 2940
aaggccagtt tcceccgttat 3000
tcctecteet cectectetece 3060
gtttggcaac ttcctagect 3120
tgcaagcatg caactccaaa 3180
ctctttcage atcttggttg 3240
gtgactgtgt gatctgattc 3300
cttectggtg tctecaactce 3360
tttttttagt gcttctggaa 3420
atccacttct gtctgcaccc 3480
ctgcecctgge ctcagaaagg 3540
gagagaaatt gaaagctgca 3600
ttaccctatt gttctaaagg 3660
gccagtcceca gacttgetecce 3720
ttccagectt gttcceccacct 3780
cttecectac cctgtgcatg 384Q
cctegteccaa gaggecttcece 3900
ctgttctttc ccttcatgga 3960
ggttgactgt gccteccact 4020
gtctccactce tgtacccage 4080
tacttgttga agaagtgaaa 4140

41690
Gly Glu Ser Asp Gly

15
Gln Met Ala Arg Pro
30
Arg Lys Lys Arg Arg
45
Asn Ser Ser Leu Ser
60
Lys Gln Gly Ser Ser
80
Val Asp His Leu Lys
95
Asp Ala Arg Ala Leu
110
Cys Leu Thr Glu Val
125
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Ile Axg
130
Val Arg
145
Glu Pro

Trp Ser

Leu Ala

Tyr
Ile

Ser

Val Leu Glu
135

Ser

Leu Gly

Leu Leu His
150

Pro

Arg

Pro Thr Thr Gly

Phe

Ile

165
Phe His
180

Leu Gly

195

Pro
210
Thr

Ser

Ala
225
Gly Ala

Pro Val

Ala Pro

Ala
Gly
Ser
Pro

Leu

Tyr Pro

Ile Ile
Thr
245
Ala

Ser

Val
260

Leu Gln

275

Ala
290
Ala

Ser

Pro
305

Glu Ile

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

Ala
Gly

Thr

Tyr Val

Arg Pro

Glu Ile
325

211
5680
DNA

<400> 211

gggcgatggyg
gctgeegetyg
ctgcececgeta
cggegteect
tcecgagece
cacggggcte
gaacaacatc
tttagatctc
caggcettete
tgatgagctg
ccacctgege
gctetgtget
gctetgcetge
agtggtgttc
cacccgeatc
cctectggece
tcacatcgge
cgccagcaag
gcgtgttgece
ctaccagtcc
cacccgagec
ctgtctctac
tgcctecaat
cttttcagac
tgtcgaccag
ggtggacgag
gggtgcectg
gaatgcgagyg

ttgatgggeg
ctgecegtgge
tcecatcecgea
ggccecggetce
ggccttetge
cgcaatggcet
atcagcacag
tccaacaacc
cgactaaaca
ccagecctta
tggctgetge
taccccagtg
gagggggccc
cagggggatc
cgcetggtacc
gagagcctca
gtgtgggect
aaggtggaga
aacaaccgcg
tgcctgcagt
teccegeeggt
accaacgaca
gcgctgaccce
atgatggatg
atcaaagagc
cacctgectgt
gagcgcattyg
aacgtggcat

Ser
Arg
Ile
Leu
230
Arg
Pro
Ser
Ala
Ala

310
Gly

Cys Pro

Val Pro
200
Pro Ala
215
Pro Ala

Arg Ala

Ser Ser

Ser
280
Pro

Ser

Val
295
Gly Ala

Ala Phe

Homo sapiens

ccgggggacyg
tcctgetget
gctgecaagtg
ggcggagggt
ctaacggcac
ccttectggg
tgcagccggg
ggattggctg
tatctggaaa
aggttgtgga
cctgggecca
ccctgeatge
tggagctgca
ggctgcectt
acaaccgagce
tccacgactg
caggcgagtg
tcgtggtget
gggacttcag
atcccttcecac
gtgaccgtge
tcaccagggt
tggctcacca
tagtctatgt
tggtagaggt
ggctggcececca
ggggggccgce
tggaggccta

PCT/US01/24031
Gly Pro Ser Ser Arg Ala Asp Pro
140
Leu Asn Ser Tyr Ala Ala Glu Met
155 160
Pro Leu Ala Phe Pro Ala Trp Pro
170 175
Gly Leu Pro Ala Leu Ser Asn Gln
185 190
Ser Pro Val Leu Pro Gly Val Ser
205
Leu Arg Thr Ala Pro Leu Arg Arg
220
Arg Arg Asn Val Leu Pro Ser Arg
235 240
Arg Pro Leu Glu Arg Pro Ala Thr
250 255
Arg Ala Ala Arg Ser Ser His Ile
265 270
Pro Thr Pro Pro Gly Pro Thr Gly
285
Thr Pro Asn Ser Ser Ser Pro Gly
300
Met Leu Tyr His Ser Trp Val Ser
315 320
caggatgcgg ggggcgcccg cgegectget 60
cctggcgece gaggetcggg gecgcgeccygy 120
ctcgggggag cggcccaagyg ggctgagegy 180
ggtgtgcage ggcggggacc tcccggagec 240
cgttaccctg ctcttgagca ataacaagat 300
actgtcactg ctggagaagc tggacctgag 360
cgeecttectg ggectggggg agectgaagey 420
tectecacctcece gagaccttecce agggcctcecce 480
catcttctec agtctgcaac ctggggtcett 540
cttgggcacce gagttcctga cctgtgactg 600
gaatcgctcee ctgcagectgt cggaacacac 660
tcaggccctyg ggcagcecctce aggaggccca 720
cacacaccac ctcatcccgt ccectacgeca 780
ccagtgctect gccagectacce tgggcaacga 840
ccetgtggag ggtgatgage aggcgggeat 900
caccttcate accagtgagc tgacgctgte 960
ggagtgcacc gtgtccatgg cccaaggcaa 1020
ggagacctct gcctectact geccegecga 1080
gtggcecccga actctggetg gecatcacage 1140
ctcagtgcce ctgggcgggg gtgccccggg 1200
cggecgetgg gagccagggg actactccca 1260
gctgtacacc ttcgtgctga tgcccatcaa 1320
gctgcgegtg tacacageccg aggccgctag 1380
ggctcagatg atccagaaat ttttgggtta 1440
gatggtggac atggccagca acctgatget 1500
gcgcgaggac aaggcctgca geccgcatcgt 1560
cctcagecccce catgcecccage acatctcagt 1620
cctcatcaag ccgcacagcet acgtgggect 1680

76
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gacctgcaca
tggccagaac

caccaccggg

ggcctccate
ggtgccccca
ccacagcaac
ccecegteate

cgtttcgetg
ggggcccggy

caatgtcagc
cgcetttece
cacggccttg
ctccatcegt
catgacctct

ggcggtggge

ggcgegagtyg

cgctetgect
cattatctgt
ctgctggetg
gctcatcacce
gaaccccaag
caccaggctce
gagcgcgcga
agtccagcta
ggctctggea
ggcagcctece
gagagccteg
cecgggecctg
cctecaagtee

caccaacctg
aggagagccg
gcaccacggg

cggcaagaac
cagcgagage
cagcecegggce
cgacaccagc
ccgcgacagt
gctcaacgcee
gatgggcgeg
taccgtctaa
gctecteggg
ggctggagga
agcgacagac
ctgtecggtge
cccaggtgeca
ggccatcage
tgccctctac
tttggctgge
tgcttttecag
catcaaccag

ttcccacagg

agctgaggcec
tagagggaga

taaacaatgyg

acaagaccca

cttgccteeg

agagagaaac
cagaggcagt
acaccagcac
aaatggaaac
tagggttccc

gccttecaga
cccececacctg
aggcccaatg
cagctgcccece
gactgcaccc
acctcecegece
ttcgcaggaa
cggcactggg
gaggctgggg
gccctgecact
agggaggtgyg
ctgctgetet
gtgtccegga
gctgtctttyg
atcaccctge
ctccataagg
actcccagtc
ggcatcacag
gtgtggecgtce
tggatctatt
gcgggcaaca
aggggcagcg
gtggggacgc
ggggcgctgg
gtgtccecage
gcecctgggec
tggcgegect
cccgeegeecyg
tcceccaageyg
cagctggccecce
gagccggcgg
cgtecgggege
cggctcaagg
ggtagtctgce
gcecggectge
gccgcgecge
ctcaagggeg
gccagectaa
gaggtagcca
gotggggcgy
gccetecaag
agcccacagg
aatcccagaa
ccteccagga
cccteeccaa
ctcaccageca
tgatttcage
acgagagcta
atccactatg
tcectggggga
agtggtactt
ctgcacctca
gggcaggtgy
tgcecccagaa
tctecectagt
taaggccaga
ctacaaaatg
ggctggggte
ccgtetttte
cgagggaacc
tcccagtett

ggagggaggyg
agcccgagec
tttctetgte
cgagtctatt
tgcaactgct
ctggagctgce
ccagtggctg
ctgagggagc
gctggaccte
gccagcactt
ggggcgecgg
gecctettege
aaggctggca
cggggggcat
actactcctce
agctcacctg
ctatgectecg
ctgcagtcaa
caagccttgg
tcctgtgege
gcagggcctce
gcccccteet
ccgggecccee
tgaccacgca
gctggetgee
tcttegtett
gctgeeecece
cagaggacgyg
gcagcagcgg
agagtcaggt
gcacccgggyg
acaagagccg
ccectgegegg
acaacagccc
agctggaagg
tttctgagge
gcggcgeget
acggcgeccce
gcggeggetyg
gcgacgcggt
gtgtctecegt
cggatgttece
acacgcataa
acggggaagyg
gtactcccac
aagcagagat
ccagceccetg
gcccagcaca
caagagggga

ggggagtggy
aaaccagaca

acagctgact
aactggggca
agctgcaggt
ctcagcctta
ggaagaacca
tcaaaccagce
cctgecaggtc
cccaacctaa
ctgggtettg
cacatcactc

aggggtgccg
cccagcetgac
gtccttccac
ctcatcectt
cgtcttecga
tgggcectgge
tggecgtggga
cgaacctgtg
ggagggctge
gggcaatgtg
ggcagggctg
caccatcatce
catgctgctg
cacactcacc
cctatccacg
gagggcaccc
gttctatttg
catccacaac

‘cgccttetac

cgggctacge
cctggaggcea
gagtgactca
ggaggatggt
cttectgtac
ccgggtggtyg
cactcaccac
tgcctctece
ttceceeggtg
ccatcecgetg
gtgcgaggeg
aaacctcgece
ggccaaggga
gggcgcggcg
caccgacagc
cgagcccatg
gggccgggcea
ggagaaggagd
caaggggggc
catgaagacc
agacgggctg
agtcagcagg
ccacttgecet
tacatttccg
cctecgtetg
ccecgcectact
gagagcgtgg
cctagatcect
tgaagcaggt
gggtggggece
aaccgggcac
gcagggttca
gccaggtgec
gaatctagtce
ggtgtttgga
caacaccacg
tcccaatcat
tteccegacte
atgaggggcec
aaccaaccac
ggaagaacaa
tggcctecate

77

ggcacacggc
cagcagctcce
atcaagaaca
ccggcetgece
aatggccgece
aagaggcgtg
aacctgacag
gccgettggt
cagctceget
gccgtgetceca
caccccgtgg
acctacatcc
aacttgtgct
aactaccaga
ctgctctgga
ccteegecaag
atcgcectggag
taccgggacc
atccctgtgg
ttacggggtc
ggggaggagc
ggttccctte
gacagcctct
ttggccatgt
tgcagctget
tgtgccagge
gcggeccccce
tteggggagy
gctctgggee

ggggcggcygy

caccgccace
caccgcgegg
ggggcgctgg
tacctgggca
ctcacgececgt
ggccagcgcece
agccatcgece
aagtacgacg
ggactctgga
gccacgcggce
ttggaggcag
agagggcatc
tccagececgg
tgtgaaaggy
gtccatgegg
gaactgtgtt
aggtcccttt
gatgttaagt
acgtgaaagyg
aactaggaac
gaggtggcac
tgtgggtgaa
atgccctaaa
gaagcagtta
ggactaagga
ttgatctcca
ccaggagctc
tatgeccttta
cagcatttca
caggaaacca
accaaggtga

PCT/US01/24031
caggaagccc 1740
gctteegetyg 1800
gcgtggecct 1860
tggctecccece 1920
tcttecacag 1980
gcgtggecac 2040
agccagtggc 2100
ggagccagga 2160
ccagccagec 2220
tggagctgag 2280
tatacccctg 2340
tcaaccacag 2400
tccacatage 2460
tggtctgececa 2520
tgggcgtgaa 2580
aaggggaccc 2640
ggattccact 2700
acagccccta 2760
ctttgattcet 2820
ctctggcaca 2880
tgaggggttc 2940
ttgctactgg 3000
attctccggg 3060
gggcctgegy 3120
tgtacggggt 3180
ggagggacgt 3240
atgccccgec 3300
ggccccececte 3360
cctgcaaget 3420
ccggcgggga 3480
ccaacaacgt 3540
gggaggcectg 3600
agctgctgte 3660
gcagccgcaa 3720
ccgagggcag 3780
gcagcgceag 3840
gctegtaccce 3900
acgtcaccct 3960
agagcgaaac 4020
tegttecece 4080
aggagccgat 4140
cctetggggt 4200
ggcagtctga 4260
cacagcacat 4320
cctcactggy 4380
ctttectece 4440
tecctececgag 4500
cacaaggtgc 4560
cagctctaga 4620
aatgccacca 4680
accgggacaa 4740
ctgaggggayg 4800
gctagteetg 4860
cttttcagtt 4920
agagcacttc 4980
gctccacagt 5040
aagccaagcc 5100
ctccttttaa 5160
ctacaggacc 5220
aggtctgacc 5280
cagaggacac 5340



WO 02/10217

aggggagggy
cacagacata
tgtttacaca
ggggadggag
aatagaatgt
ttgagctaca

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

<400>
Gly

Met Arg

Leu Leu

Ser Ile

Gly Gly
50
Asp Leu
65
Thr Leu

Phe Leu

Ile Ser

Leu
Arg
35

Val
Pro
Leu

Gly

Thr

gaaaacccac
ttagaagaaa
ccctgccaat
ggaatgaaag
tttctagcag
aaaaaaaaaa

212
1331
PRT

212
Ala Pro
5
Leu Ala
20
Ser Cys

Pro Gly

Glu Pro

Ser
85
Ser

Leu

Leu
100

Val Gln

115

Leu
130
Gln

Arg

Phe
145
Phe Ser

Val val

Trp Leu

Asp
Gly
Ser
Asp

Leu

Leu Ser

Leu Pro

Ala
Pro
Lys
Pro
Pro
70

Asn
Leu
Pro

Asn

Arg

acacactcct
aaaaaaagct
gcettageac
tgccaaagaa
atgcctcttyg
aaaaaaaaaa

Homo sapiens

Arg Leu

Glu Ala
Ser
40

Arg

Cys
Ala
Glu Pro
Asn Lys
Leu Glu

Ala
120
Arg

Gly

Asn
135

Leu Leu

150

Gln
165
Gly

Leu

Leu
180

Pro Trp

195

Thr Leu
210
Leu Gln
225
His

Leu Pro

Arg Trp

-Cys
Glu
Leu
Phe

Tyr

Ala Tvr

Ala Gln

Pro

Thr

Ala

Pro

Leu

Gly Vval

Glu Phe

Gln Asn
200
Ser Ala
215

Cys Cys

230

Ile Pro
245
Gln Cys
260

His Asn

275

Ile Leu
290
Glu Leu
305
Cys Thr

val Val

Asn Asn

Leu
Thr
Val
Leu

Arg

Ala Glu

Leu Ser

Ser
Ser
Arg
Ser

His

Leu Arg

Ala Ser

Ala Pro
280
Leu Ile
295

Ile Gly

310

Met
325
Thr

Ser

Glu
340

Gly Asp

355

Ala

Ser

Phe

Gln Gly

Ala Ser

Arg Trp

360

tggaatgggt
ttgtattatt
tggagagctt
aacatgtttt
ttttaatata
aaaaaaaaaa

Leu Pro
10

Gly

Leu

Arg Ala

Gly Glu Arg

Arg Arg Val
Leu

75

Gly Leu

Ile Thr
90

Lys Leu
105
Phe

Asp
Leu

Ile Gly Cys
Asn
155

Glu

Arg Leu

Phe Asp
170
Leu Thr
185

Arg

Cys

Ser Leu

Leu Ala

Glu Ala
235
Val

Gly
Gln Val
250
Tyr Leu
2657
val

Glu Gly

His Asp Cys

Vval Ala
315
Ser

Trp

Ala
330
Cys

Asn
Tyr Pro
345
Pro

Arg Thr

78

Gly

Gly

Gly

PCT/US01/24031

cctgttattt atgettgetg
cttccacata tgctggctge
tttgcaatat gctggggaaa
taagaactcg ggttttatac
ttaaaatttt gcaaagccct

Leu Leu Pro Leu

15

Pro Gly Cys Pro Leu

30
Gly Leu Ser

Pro Lys

45
Val Cys
60

Pro

Ser Gly Gly
Val
80

Ser

Asn Gly Thr

Leu Asn Gly
95

Asn

Arg
Asn Ile
110
Glu

Leu Arg

Leu Gly Leu
125

Thr

Lys

Leu Ser Glu Thr
140
Ile Ile
160

Lys

Ser Gly Asn

Ala Leu
175

Leu

Leu Pro

His
190
Ser

Asp Cys Arg

Gln Leu Glu His
205

Gln Ala

220

Leu

Leu Gly Ser
Thr
240

Arg

Glu Leu His

Phe Gln Gly Asp
255
Thr Arg
270

Gln

Asn Asp Ile

Glu Ala
285
Phe

Asp Gly

Thr Thr
300

Ser

Ile Ser
Glu
320
Ile

Gly Glu Trp
Glu
335

val

Lys Lys Val

Ala Glu Arg Ala

350
Gly Ile

Ala Thr

365

Leu

5400
5460
5520
5580
5640
5680
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Ala Tyr Gln Ser Cys Leu Gln Tyr Pro Phe Thr Ser Val Pro Leu Gly
370 375 380
Gly Gly Ala Pro Gly Thr Arg Ala Ser Arg Arg Cys Asp Arg Ala Gly
385 390 395 400
Arg Trp Glu Pro Gly Asp Tyr Ser His Cys Leu Tyr Thr Asn Asp Ile
405 410 415
Thr Arg Val Leu Tyr Thr Phe Val Leu Met Pro Ile Asn Ala Ser Asn
420 425 430
Ala Leu Thr Leu Ala His Gln Leu Arg Val Tyr Thr Ala Glu Ala Ala
435 440 445
Ser Phe Ser Asp Met Met Asp Val Val Tyr Val Ala Gln Met Ile Gln
450 455 460
Lys Phe Leu Gly Tyr Val Asp Gln Ile Lys Glu Leu Val Glu Val Met
465 470 475 480
Val Asp Met Ala Ser Asn Leu Met Leu Val Asp Glu His Leu Leu Trp
485 490 495
Leu Ala Gln Arg Glu Asp Lys Ala Cys Ser Arg Ile Val Gly Ala Leu
500 505 510
Glu Arg Ile Gly Gly Ala Ala Leu Ser Pro His Ala Gln His Ile Ser
515 520 525
Val Asn Ala Arg Asn Val Ala Leu Glu Ala Tyr Leu Ile Lys Pro His
530 535 540
Ser Tyr Val Gly Leu Thr Cys Thr Ala Phe Gln Arg Arg Glu Gly Gly
545 550 555 560
Val Pro Gly Thr Arg Pro Gly Ser Pro Gly Gln Asn Pro Pro Pro Glu
565 570 575
Pro Glu Pro Pro Ala Asp Gln Gln Leu Arg Phe Arg Cys Thr Thr Gly
580 585 590
Arg Pro Asn Val Ser Leu Ser Ser Phe His Ile Lys Asn Ser Val Ala
595 600 605
Leu Ala Ser Ile Gln Leu Pro Pro Ser Leu Phe Ser Ser Leu Pro Ala
610 615 620
Ala Leu Ala Pro Pro Val Pro Pro Asp Cys Thr Leu Gln Leu Leu Val
625 630 635 640
Phe Arg Asn Gly Arg Leu Phe His Ser His Ser Asn Thr Ser Arg Pro
645 650 655
Gly Ala Ala Gly Pro Gly Lys Arg Arg Gly Val Ala Thr Pro Val Ile
660 665 670
Phe Ala Gly Thr Ser Gly Cys Gly Val Gly Asn Leu Thr Glu Pro Val
675 680 685
Ala Val Ser Leu Arg His Trp Ala Glu Gly Ala Glu Pro Val Ala Ala
690 695 700
Trp Trp Ser Gln Glu Gly Pro Gly Glu Ala Gly Gly Trp Thr Ser Glu
705 710 715 720
Gly Cys Gln Leu Arg Ser Ser Gln Pro Asn Val Ser Ala Leu His Cys
725 730 735
Gln His Leu Gly Asn Val Ala Val Leu Met Glu Leu Ser Ala Phe Pro
740 745 750
Arg Glu Val Gly Gly Ala Gly Ala Gly Leu His Pro Val Val Tyr Pro
755 760 765
Cys Thr Ala Leu Leu Leu Leu Cys Leu Phe Ala Thr Ile Ile Thr Tyr
770 775 780
Ile Leu Asn His Ser Ser Ile Arg Val Ser Arg Lys Gly Trp His Met
785 790 795 800
Leu Leu Asn Leu Cys Phe His Ile Ala Met Thr Ser Ala Val Phe Ala
. 805 810 815
Gly Gly Ile Thr Leu Thr Asn Tyr Gln Met Val Cys Gln Ala Val Gly
820 825 830
Ile Thr Leu His Tyr Ser Ser Leu Ser Thr Leu Leu Trp Met Gly Val
835 840 845
Lys Ala Arg Val Leu His Lys Glu Leu Thr Trp Arg Ala Pro Pro Pro

79
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Gln
865
Tyr
Ala
Val
Leu
Gly
945
Glu
Pro
Val
Gly
Met
1025
Val
Phe
Trp
Pro
Glu
1105
Pro
Ser
Glu
Val
Ala
1185
Ala
Asn
Ala

Ser

Arg

850

Glu Gly Asp Pro

Leu Ile Ala Gly
885
Ile His
900

Pro

Val Asn

Trp Arg Ser

915
Leu Ile Thr
930

Pro

Trp

Leu Ala Gln

Ala Glu Glu
965

Asp

Gly

Ser
980
Pro

Leu Leu
Thr
995
Gln

Gly Gly
Val

1010
Trp Ala

Leu Gly

Cys Gly

Val Cys Ser Cys

1045

Val Phe Thr His

1060

Arg Ala Cys

1075

Arg Ala
1090

Gly

Cys

Leu Pro

Pro Pro Ser

Leu Ala Leu Gly

1125
Gln Val Cys Glu
1140
Ala Gly Thr
1155

His Gly Arg

Pro

His

1170

Gly Glu Ala Cys

Ala Gly Ala Leu

1205

Pro Thr Asp

1220

Leu Gln
1235

Thr Ser

Ser

Gly Leu

Asp Ala
1250
Arg

Ser Ala Ser

855

Ala Leu Thr Pro
870

Gly

Ser
875
Ile

Pro

Leu Ile
890
Asp His
905
Phe, Tyr

Ile Pro

Asn Tyr Arg Ser

Ala Ile
920
Phe

Leu Gly

Ile Tyr Ala
935

Pro

Leu Cys

Asn
955
Arg

Asn
950
Leu

Lys Ala Gly

Ser Thr
970

Leu Leu

985

Asp Gly

Arg Gly

Ser Gly Ser Ala
Glu
1000

Val Thr Thr

Pro Pro Asp

Ala Leu His
1015
Leu Gln
1035
Gly Val Ala Ala
1050
Ala Arg Arg Arg
1065
Ala Ser Pro Ala
1080
Ala Ala Ala Glu Asp Gly
1095
Leu Lys Ser Ser Pro Ser
1110 1115
Pro Cys Lys Leu Thr Asn
1130
Ala Gly Ala Ala Ala
1145
Arg Gly Asn Leu
1160
Arg Ala His
1175
Gly Lys Asn
1190
Glu Leu Leu

Ala
1030
Leu Tyr

Ala Val Ser

His Cys

Pro Pro

Gly

Ala His

Lys Ser Arg

Arg Leu Lys
1195
Ser Glu
1210

Ser

Ser

Ser Tyr Leu Gly Ser
1225
Glu Gly Glu Pro Met Leu
1240
Ala Pro Leu
1255

Arg Asp Ser

Ser Glu Ala

Leu Lys Gly

PCT/US01/24031

860
Pro Phe
880

Ala

Met Leu Arg

Ile Thr
895

Trp

Cys Gly

Pro Cys Leu
910

Ala

Tyx
val Ile
925
Leu

Pro Leu

Gly Leu
940

Ser

Arg Arg

Ala Leu
960
Gly

Arg Ser
Ser
975
Ala

Leu Arg Gly

Thr Ser
990

Tyr

Gly Arg

Leu Sexr Pro
1005

Leu Tyr

Ser

Phe Ala
1020

Arg

Leu

Pro Arg
1040

Leu

Trp Leu

Ser Ala Leu Gly

1055

Val Arg Ala Ser
1070

Pro His Ala Pro

1085

Pro Val Phe Gly

Asp
Ala

Ser

1100

Gly Ser Gly His
1120

Leu Ala Gln

1135
Gly Glu Pro
1150

Pro Asn Asn

Ser

Leu Gln

Gly Glu
His
1165
Lys Gly His Arg

Arg

Ala
1180
Ala Leu Arg Gly Gly
1200
Gly Ser Leu His
1215
Asn Ser Pro
1230
Pro Ser Glu
1245
Arg Ala Gly

Ser

Arg Gly

Thr Gly

Gly Gln
1260

Gly Gly Ala Leu Glu

1265
Lys Glu

Ser His Arg

1270
Arg Ser Tyr

Pro Leu

1275
Asn Ala Ala Ser Leu

1280
Asn

1285
Gly Gly Lys Tyr

1290 1295
Asp Asp Val Thr Leu Met Gly Ala
1305 1310
Lys Thr Gly Leu Trp Lys Ser Glu
1325

Gly Ala Pro Lys

1300
Ala Ser Gly Gly Cys Met
1315 1320

val

Glu Val

Thr Thr
1330

80
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<210>
<211>
<212>
<213>

213
5086
DNA

<220>

<221>
<222>
<223>

<400>

agcaccacgg
ccgegeccge
gcatgtctaa
agtaacctta
agccggagat
tgaagatggt
tgggaacttt
cttaatggga
aggacctgct
agctggecect
tgagagagga
tggcttcaaa
tcectggtgtg
agcccgtggg
tggcagtgat
tccaggette
tcectgetggt
tggacctect
tceecggegtt
tgctgecggt
aggagagagc
cagtggtgaa
acctecectggg
tggcgtcatg
taatggagat
ttccecectgga
cggcaggeet
ccctggaccece
tcttgetggt
tggaccacag
ccagggtetg
tctccatggt
aggtgagagt
cccagggect
tccatctggt
gggagaaaag
tcgtggtget
cgaagctggyg
tggcgaggtc
accgggtgct
tcccacaggce
tggaagtcgt
gactggtece
gaaagaaggyg
aggtgcagtt
tgctggacct
tctcectgge
tggtecctett
tcctggagte

213

cagcaggagg
caggtgatac
gtgctagaca
tgcctagcaa
agaggaccac
cccacaggcece
gctgetcagt
cctagaggcec
ggtgagccetg
cctggcaagg
gttgttggac
ggcattaggyg
aagggtgaac
cttectggtyg
ggaagtgtgg
ccaggtgecc
ccecgeecggte
ggtaatcctg
gctggggete
gctactggtg
ggtaacaagg
gaaggaaaga
ctgagaggta
ggccctectg
gctggtcecgec
aatatcggcece
ggcccaattg
aaaggcccca
gctecggggtyg
ggtgttcaag
cctggecect
gagtttggtce
ggtgctgecg
gatggaaaca
cctagtggac
ggtgaacctg
catggtgectyg
gctgetggte
ggtcctgetyg
aaaggagaaa
ccegttggag
ggtgatggag
ccaggaccct
cttegtggte
ggtcceccecctg
cctggcactce
tcgagaggtg
ggcattgccg
aacggtgetce

Homo sapiens

misc_feature
(1)...(5086)
n=A4A,T,Cor G

tttecggncta
cteccgecgat
tgctcagett
catgccaatc
gtggagaaag
ctecetggtece
atgatggaaa
cacctggtgce
gtgaacctgg
ctggtgaaga
cacagggtgce
gacacaatgg
ctggtgeccec
agagaggacg
gtceegtggyg
ctggccccaa
cccgtggtga
gagcaaacgg
ccggectecce
ccagaggact
gtgagceccgyg
gaggccctaa
gtectggtte
gtagtegtgg
ctggggagcc
ccgetggaaa
gcccagcetgg
ctggtgatcc
ctecaggtcec
gtggaaaagyg
caggtcccge
tcecctggtece
gtectactgg
agggtgaacc
tceccaggaga
gtctcagagg
taggtgcccce
ctgectggtec
gccccaacgg
gaggagccaa
ctgctggecce
gcececcctgg
ctggtatttc
ctcgtggtga
gcttcgetgg
caggtcctca
aacgtggtct
gcecctectgg
ctggtgaagc

agttggaggt
gacccagggg
tgtggatacg
tttacaagag
gggtccacca
acctggtecct
aggagttgga
agctggagece
tcaaactggt
tggtcaccct
tcgtggttte
tctggatgga
tggtgaaaat
tgttggtgcece
tcctgetggt
gggtgaaatt
agtgggtctt
ccttactggt
tggaccccge
tgttggtgag
ctectgetggg
tggggaagct
tcgtggtett
tgcaagtggce
tggtctcatg
agaaggtcct
agcaagagga
tggcaaaaac
tgatggaaac
tgaacagggt
tggtgaagtt
tgctggtcca
tcctattgga
tggtgtggtt
gaggggtgcet
tgaaattggt
tggtcctget
tgctggtcct
atttgctggt
agggcctaag
agctggtcca
tatgactggt
tggcectect
ccaaggtcca
tgagaagggt
gggtcttcett
acctggtgtt
ggccegtggt
tggtcgtgat

81

actggnccac
ctctgcgaca
cggactttgt
gaaactgtaa
ggccceccag
cctggececce
cttggeectyg
ccaggeccte
cctgcaggtyg
ggaaaacccg
cctggaactc
ttgaagggac
ggaactccag
cctggeccag
cccattgggt
ggagctgttyg
ccaggectet
gccaagggtyg
ggtattcctg
cctggtecag
ccccaaggte
ggatctgecg
cctggagetg
cctgetggag
ggacccagag
gtcggectcce
gagcctggeca
ggtgataaag
aatggtgctc
cccgetggte
ggcaaaccag
agaggggaac
agccgaggte
ggtgctgtgg
gctggecatac
aaccctggea
ggagccacag
cggggaagcc
ccggetggtyg
ggtgaaaacg
aatggtcccec
ttcectggtg
ggtcceectyg
gttggccgaa
ccetetggag
ggtgctecetyg
gctggtgetyg
cctecectggtg
ggcaaccctg

PCT/US01/24031
gactgcatge 60
caaggagtct 120
tgctgettge 180
gaaagggccece 240
gcagagatgg 300
ctggtcectecogg 360
gaccaatggg 420
aaggtttcca 480
ctegtggtecce 540
gacgacctgg 600
ctggacttcc 660
agcccggtge 720
gtcaaacagg 780
ctggtgeecg 840
ctgctggeecc 900
gtaacgctgg 960
ccggeccecgt 1020
ctgectggect 1080
gcectgttgy 1140
ctggctccaa 1200
ctecctggtec 1260
gcccteccagy 1320
atggcagagce 1380
tccgaggacce 1440
gtctteetygy 1500
ctggcatcga 1560
acattggatt 1620
gtcatgctgg 1680
agggacctce 1740
ctccaggett 1800
gagaaadgggy 1860
gcggteccece 1920
cttctggacc 1980
gcactgetgg 2040
ctggaggcaa 2100
gagatggtgc 2160
gtgaccgggg 2220
ctggtgaacg 2280
ctgctggtca 2340
gtgttgttgg 2400
cecggtectge 2460
ctgctggacy 2520
gtcctgetgg 2580
ctggagaagt 2640
aggctggtac 2700
gtattctggg 2760
tgggtgaacc 2820
ctgtgggtag 2880
ggaacgatgg 2940
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tccececcaggt
tggtccegtt
acatggaaac
cccaagaggt
ggggcccaga
cgctggtcac
ccctgctggt
tggacctget
ccectggeceet
agacttctac
agttgatgct
ctctagaaag
cagtggttac
ctgtgatttce
gaactggtat
tggcagccag
tgcctteatg
cagcattgeca
ctctaatgat
agatggctge
taagccatca
tgaattcttt
aaaagaaaga
aaagctgaat
aaaagaagga
cccaaaaatt
tgtaagaaaa
gcttttgaat
cctcaaaaca
gaactgaggt
gatacttgaa
ttgtatcgtg
tcccaattaa
ttgttetttyg

gggcaagcag
tgaaaaaaat

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

<400>

cgcgatggte
ggtgctgcag
cgtggtgaaa
cctagtggece
ggtcttectg
catggtgatc
ccttetggee
ggcattcgag
cctggacctc
agggctgacc
actctgaagt
aacccagctc
tactggattg
tctactggeg
aggagctcca
tttgaatata
cgcctgetgg
tacatggatg
gttgaacttg
tctaaaaaga
cgcctgeccet
gtggacattg
aatttgaaaa
ccttecattt
ttgatcagag
tgaatttttt
ccaaaataaa
atcttccaca
ctttceccatg
ccttgttttg
gaatgttgat
tggtgtattt
aagtatgcag
ccagtctcat
aaaaattaaa
gaaataaagc

214
1366
PRT

214

aacccggaca
gtgcacctgg
ctggtccette
cacaaggcat
gcttaaaggy
aaggtgctce
ctgctggaaa
gcectcaggg
caggtgtaag
agcctcgetce
ctctcaacaa
gcacatgecg
accctaacca
aaacctgtat
aggacaagaa
atgtagaagg
ccaactatgce
aggagactgg
ttgctgaggy
caaatgaatg
tcettgatat
gceccagtetg
aactttctet
cttctgeaca
cattgtgcaa
tttcaacact
aattgaaaaa
gagggaagtt
agtgtgatcc
ttttgttcat
ggtgctagaa
tttaaaaaat
attatttgce
tttcatctte
ttgtacctat
atgtttggtt

Homo sapiens

Met
Leu
Gly
Pro
Pro
65

Tyr
Gly

Phe

Leu
Cys
Pro
Pro
50

Gly
Asp

Pro

Gln

Ser
Leu
Ala
35

Gly
Pro
Gly
Arg

Gly
115

Phe
Ala
20

Gly
Arg
Pro
Lys
Gly

100
Pro

Val
5
Thr
Asp
Asp
Gly
Gly

85

Pro

Ala

Asp
Cys
Arg
Gly
Pro
70

val

Pro

Gly

Thr
Gln
Gly
Glu
55

Pro
Gly
Gly

Glu

Arg
Ser
Pro
40

Asp
Gly
Leu

Ala

Pro
120

PCT/US01/24031
caagggagag cgcggttacc ctggcaatat 3000
tcctcatgge ccecgtgggte ctgectggeaa 3060
tggtecctgtt ggtcctgetg gtgctgttgg 3120
tcgtggegat aagggagagce ccggtgaaaa 3180
acacaatgga ttgcaaggtc tgcctggtat 3240
tggctcegtyg ggtcectgetg gtcctagggg 3300
agatggtcge actggacatc ctggtacggt 3360
tcaccaagge cctgctggec ccectggtec 3420
cggtggtggt tatgactttg gttacgatgg 3480
agcaccttet ctcagaccca aggactatga 3540
ccagattgag acccttctta ctcctgaagg 3600
tgacttgaga ctcagccacc cagagtggag 3660
aggatgcact atggatgcta tcaaagtata 3720
cecgggeccaa cctgaaaaca tcccagccaa 3780
acacgtctgg ctaggagaaa ctatcaatgc 3840
agtgacttcc aaggaaatgg ctacccaact 3900
ctctcagaac atcacctacc actgcaagaa 3960
caacctgaaa aaggctgtca ttctacaggg 4020
caacagcagg ttcacttaca ctgttettgt 4080
gggaaagaca atcattgaat acaaaacaaa 4140
tgcacctttg gacatcggtyg gtgctgacca 4200
tttcaaataa atgaactcaa tctaaattaa 4260
ttgccattte ttecttcttcect tttttaactg 4320
tctacttgct taaattgtgg gcaaaagaga 4380
tacagtttca ttaactcctt ccececcgetece 4440
cttacacctg ttatggaaaa tgtcaacctt 4500
taaaaaccat aaacatttgc accacttgtg 4560
taaaacccaa acttccaaag gtttaaacta 4620
acattgttag gtgctgacct agacagagat 4680
aatacaaagg tgctaattaa tagtatttca 4740
gaatttgaga agaaatactc ctgtattgag 4800
ttgatttagc attcatattt tccatcttat 4860
caaagttgtc ctcttcttca gattcagcecat 4920
ttccatggtt ccacagaagce tttgtttctt 4980
tttgtatatg tgagatgttt aaataaattg 5040
ttccaaaaga acatat 5086
Thr Leu Leu Leu Leu Ala Val Thr
10 15

Leu Gln Glu Glu Thr Val Arg Lys

25 30

Arg Gly Glu Arg Gly Pro Pro Gly

45
Gly Pro Thr Gly Pro Pro Gly Pro
60
Leu Gly Gly Asn Phe Ala Ala Gln
75 . 80
Gly Pro Gly Pro Met Gly Leu Met
90 95

Ala Gly Ala Pro Gly Pro Gln Gly

105 110

Gly Glu Pro Gly Gln Thr Gly Pro

125

82
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Ala
Gly
145
Pro
Lys
Gly
Thr
Val
225
Gly
Phe
Ala
Gly
Leu
305
Pro
Gly
Ser
Gln
Gly
385
Ser
Met
Gly
Pro
Glu
465
Gly
Pro
Ala
Gly
Glu
545
Ser

Gly

Pro

Gly
130
His
Gln
Gly
Ala
Pro
210
Gly
Pro
Pro
Gly
Leu
290
Thr
Gly
Ala
Lys
Gly
370
Glu
Pro
Gly
Pro
Arg
450
Gly
Pro
Lys
Gly
Ala
530
Gln
Gly
Glu

Pro

Gly

Ala
Pro
Gly
Ile
Pro
195
Gly
Ala
val
Gly
Pro
275
Ser
Gly
Leu
Thr
Gly
355
Pro
Ala
Gly
Pro
Asn
435
Gly
Pro
Ala
Gly
Leu
515
Gln
Gly
Pro
Phe
Gly

595
Pro

Arg
Gly
Ala
Arg
180
Gly
Gln
Pro
Gly
Ala
260
Ala
Gly
Ala
Pro
Gly
340
Glu
Pro
Gly
Ser
Pro
420
Gly
Leu
Val
Gly
Pro
500
Ala
Gly
Pro
Ala
Gly
580
Glu

Ser

Gly
Lys
Arg
165
Gly
Val
Thr
Gly
Pro
245
Pro
Gly
Pro
Lys
Gly
325
Ala
Ser
Gly
Ser
Arg
405
Gly
Asp
Pro
Gly
Ala
485
Thr
Gly
Pro
Ala
Gly
565
Leu

Ser

Gly

Pro
Pro
150
Gly
His
Lys
Gly
Pro
230
Ala
Gly
Pro
Val
Gly
310
Pro
Arg
Gly
Pro
Ala
390
Gly
Ser
Ala
Gly
Leu
470
Arg
Gly
Ala
Pro
Gly
550
Glu
Pro

Gly

Pro

Ala
135
Gly
Phe
Asn
Gly
Ala
215
Ala
Gly
Pro
Ala
Gly
295
Ala
Arg
Gly
Asn
Ser
375
Gly
Leu
Arg
Gly
Ser
455
Pro
Gly
Asp
Arg
Gly
535
Pro
val
Gly
Ala

Pro

Gly
Arg
Pro
Gly
Glu
200
Arg
Gly
Pro
Lys
Gly
280
Pro
Ala
Gly
Leu
Lys
360
Gly
Pro
Pro
Gly
Arg
440
Pro
Gly
Glu
Pro
Gly
520
Pro
Pro
Gly
Pro
Ala

600
Gly

Pro
Pro
Gly
Leu
185
Pro
Gly
Ala
Ile
Gly
265
Pro
Pro
Gly
Ile
Val
345
Gly
Glu
Pro
Gly
Ala
425
Pro
Gly
Ile
Pro
Gly
505
Ala
Gln
Gly
Lys
Ala
585
Gly

Pro

83

Pro
Gly
Thr
170
Asp
Gly
Leu
Arg
Gly
250
Glu
Arg
Gly
Leu
Pro
330
Gly
Glu
Glu
Gly
Ala
410
Ser
Gly
Asn
Asp
Gly
490
Lys
Pro
Gly
Phe
Pro
570
Gly

Pro

Asp

Gly
Glu
155
Pro
Gly
Ala
Pro
Gly
235
Ser
Ile
Gly
Asn
Pro
315
Gly
Glu
Pro
Gly
Pro
395
Asp
Gly
Glu
Ile
Gly
475
Asn
Asn
Gly
val
Gln
555
Gly
Pro

Thr

Gly

Lys
140
Arg
Gly
Leu
Pro
Gly
220
Ser
Ala
Gly
Glu
Pro
300
Gly
Pro
Pro
Gly
Lys
380
Pro
Gly
Pro
Pro
Gly
460
Arg
Ile
Gly
Pro
Gln
540
Gly
Glu
Arg
Gly

Asn

Ala
Gly
Leu
Lys
Gly
205
Glu
Asp
Gly
Ala
Val
285
Gly
Val
Val
Gly
Ser
365
Arg
Gly
Arg
Ala
Gly
445
Pro
Pro
Gly
Asp
Asp
525
Gly
Leu
Arg
Gly
Pro

605
Lys

Gly
Val
Pro
Gly
190
Glu
Arg
Gly
Pro
Val
270
Gly
Ala
Ala
Gly
Pro
350
Ala
Gly
Leu
Ala
Gly
430
Leu
Ala
Gly
Phe
Lys
510
Gly
Gly
Pro
Gly
Glu
590
Ile

Gly

PCT/US01/24031

Glu
Val
Gly
175
Gln
Asn
Gly
Ser
Pro
255
Gly
Leu
Asn
Gly
Ala
335
Ala
Gly

Pro

Arg

Gly

415
Val

Met
Gly
Pro
Pro
495
Gly
Asn
Lys
Gly
Leu
575
Arg
Gly

Glu

Asp
Gly
160
Phe
Pro
Gly
Arg
Val
240
Gly
Asn
Pro
Gly
Ala
320
Ala
Gly
Pro
Asn
Gly

400
Val

Pro
560
His
Gly

Ser

Pro
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610 615 620
Gly Val Val Gly Ala Val Gly Thr Ala Gly Pro Ser Gly Pro Ser Gly
625 630 635 640
Leu Pro Gly Glu Arg Gly Ala Ala Gly Ile Pro Gly Gly Lys Gly Glu
645 650 655
Lys Gly Glu Pro Gly Leu Arg Gly Glu Ile Gly Asn Pro Gly Arg Asp
660 665 670
Gly Ala Arg Gly Ala His Gly Ala Val Gly Ala Pro Gly Pro Ala Gly
675 680 685
Ala Thr Gly Asp Arg Gly Glu Ala Gly Ala Ala Gly Pro Ala Gly Pro
690 695 700
Ala Gly Pro Arg Gly Ser Pro Gly Glu Arg Gly Glu Val Gly Pro Ala
705 710 715 720
Gly Pro Asn Gly Phe Ala Gly Pro Ala Gly Ala Ala Gly Gln Pro Gly
725 730 735
Ala Lys Gly Glu Arg Gly Ala Lys Gly Pro Lys Gly Glu Asn Gly Val
740 745 750
Val Gly Pro Thr Gly Pro Val Gly Ala Ala Gly Pro Ala Gly Pro Asn
755 760 765
Gly Pro Pro Gly Pro Ala Gly Ser Arg Gly Asp Gly Gly Pro Pro Gly
770 775 780
Met Thr Gly Phe Pro Gly Ala Ala Gly Arg Thr Gly Pro Pro Gly Pro
785 790 795 800
Ser Gly Ile Ser Gly Pro Pro Gly Pro Pro Gly Pro Ala Gly Lys Glu
805 810 815
Gly Leu Arg Gly Pro Arg Gly Asp Gln Gly Pro Val Gly Arg Thr Gly
820 825 830
Glu Val Gly Ala Val Gly Pro Pro Gly Phe Ala Gly Glu Lys Gly Pro
835 840 845
Ser Gly Glu Ala Gly Thr Ala Gly Pro Pro Gly Thr Pro Gly Pro Gln
850 855 860
Gly Leu Leu Gly Ala Pro Gly Ile Leu Gly Leu Pro Gly Ser Arg Gly
865 870 875 880
Glu Arg Gly Leu Pro Gly Val Ala Gly Ala Val Gly Glu Pro Gly Pro
885 890 895
Leu Gly Ile Ala Gly Pro Pro Gly Ala Arg Gly Pro Pro Gly Ala Val
900 905 910
Gly Ser Pro Gly Val Asn Gly Ala Pro Gly ,Glu Ala Gly Arg Asp Gly
915 920 925
Asn Pro Gly Asn Asp Gly Pro Pro Gly Arg Asp Gly Gln Pro Gly His
930 935 940
Lys Gly Glu Arg Gly Tyr Pro Gly Asn Ile Gly Pro Val Gly Ala Ala
945 950 955 ‘ 960
Gly Ala Pro Gly Pro His Gly Pro Val Gly Pro Ala Gly Lys His Gly
965 970 975
Asn Arg Gly Glu Thr Gly Pro Ser Gly Pro Val Gly Pro Ala Gly Ala
980 985 990
Val Gly Pro Arg Gly Pro Ser Gly Pro Gln Gly Ile Arg Gly Asp Lys
995 1000 1005
Gly Glu Pro Gly Glu Lys Gly Pro Arg Gly Leu Pro Gly Leu Lys Gly
1010 1015 1020
His Asn Gly Leu Gln Gly Leu Pro Gly Ile Ala Gly His His Gly Asp
1025 1030 1035 1040
Gln Gly Ala Pro Gly Ser Val Gly Pro Ala Gly Pro Arg Gly Pro Ala
1045 1050 1055
Gly Pro Ser Gly Pro Ala Gly Lys Asp Gly Arg Thr Gly His Pro Gly
1060 1065 1070
Thr Val Gly Pro Ala Gly Ile Arg Gly Pro Gln Gly His Gln Gly Pro
1075 1080 1085
Ala Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Val Ser
1090 1095 1100

84
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Gly Gly Gly Tyr Asp Phe Gly Tyr Asp Gly Asp Phe
1115

1105
Gln

Ala

Glu

1110

Pro Arg Ser Ala Pro

1125

Thr Leu Lys Ser Leu

1140

Gly Ser Arg Lys Asn

1155

Ser
1170
Gly
1185
Glu

Tyr

Asn
123
Glu
1250

Ser
1265

Glu Glu Thr Gly Asn Leu
Asp Val Glu Leu val Ala

Leu Val Asp Gly Cys Ser

131

Ile Glu Tyr Lys Thr Asn

1330

Ala Pro Leu

1345
Gly Pro Val

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

<400>
gaattccgge
accgggtttyg
gcgtggacgce
cgccaggage
gacttcgtet
atcgacgcag
gaatcccatc
ttggacacga
actcagcgag
agcgeggtagg
gaccagaaag
tatgccattt
gaaaacaacc
aagagcaacg
aagagtagta
accaatggcg
gatgaggatg
acgccecttct
gtectcetece
aggtctttce

His Pro Glu Trp Ser

Cys Thr Met Asp Ala

Ser Leu
Asn Asn

Pro Ala
1160

Ser Gly

1175

Ile Lys

1190

Thr Cys Ile Arg Ala

1205

Arg Ser Ser Lys Asp

1220

Ala Gly Ser Gln Phe

5

Met Ala Thr Gln Leu

Gln Asn Ile Thr Tyr

Gln Pro

Lys Lys

Glu Tyr
1240
Ala Phe
1255

His Cys

1270

1285

1300

5

Asp Ile Gly

Lys Lys

Glu Gly
Lys

1320
Lys
1335

1350
Cys Phe Lys

1365

215
4898
DNA

Homo sapiens

215
tgccaggggce
cgggaccgca
gggcgcetget
tctttecectt
ctecectgeect
tctacgtcac
ccgggetett
ccgatggect
cagcagagtg
ttgtcacttg
gcaagagaaa
tcetttatcece
aagttecctge
gagcttataa
actctgggca
tggtgcctge
aagattatga
cctacaaggce
cgcgeecgggc
agttggcagt

gtccggttac
gttcgggaac
gctgecegetg
cggecccgga
ggagctgagt
cacaaatggc
cccaccaaca
ggggaaggtt
tgtccacaga
ggaatccgtg
cacgttccag
tgaggatggt
cgtggttgeca
catatttgct
gcagggtgte
agacgtgatc
cctggegacce
tctgagaagg
agctaccgaa
ggagactttt

Arg Pro Lys
1130
Gln Ile
1145
Arg Thr

Glu
Cys
Tyr Tyr Trp

Val Tyr Cys

1195

Glu Asn

1210
His Vval
1225
Asn

Ile
Trp

Val Glu

Met Arg Leu

Lys Asn Ser

1275

Ala Val
1290

Ser Arg

Ile

Asn
1305

Lys Thr Asn Glu Trp

Pro Ser Arg Leu Pro

atccecgect
atgttggcect
ctgctggegy
cagggggacc

ggggcgetee
atcattgcta
ttcggtgcag
tattatcgag
gggttceegg
gccecctace
gctgttetag
ctgcagttce
ttcagtcaag
aatgacaggg
tgggtgtttyg
ctcggaactg
actcgtctgg
ggaggtgcty
aggccccttg
caccagcagc

85

Tyr Arg

Asp Tyr Glu

Thr Leu Leu

115
Asp Leu
1165
Asp

Arg

Ile
1180
Asp Phe

Pro
Ser
Pro Ala Lys
Glu

123
Thx

Leu Gly

Gly val

1245
Leu Ala
1260
Ile

Asn

Ala Tyr

Leu Gln Gly

Phe Thr Tyr
131
Gly Lys
1325

Phe Leu

1340

tcetetgtee
cgagcagccg
ggcctgtgggy
tggagectgga
gcttctacga
cgagtgaacc
tcgeccecttt
aagacttatc
agatctettt
aagggcccag
cctectetga
atacgacatt
gttcagtggy
aatcaattga
agattgggag
aagatggggc
gcctggagga
acacatacag
gacctcceccecac
accctecaggt

PCT/US01/24031

Ala Asp
1120

Val Asp

1135

Thr Pro

0

Arg Leu

Asn Gln

Thr Gly
1200

Asn Trp

1215

Thr

0

Ser

Ile
Lys

Tyr Ala

Met Asp
1280
Ser Asn
1295
Thr Val
0

Thr Ile

Asp Ile

Gly Ala Asp His Glu Phe Phe Val Asp Ile
1355

1360

tggccgcggyg
gatccggget
ctgectgage
ggacggggat
cagatccgac
ccecggcecaaa
cctggcggac
cccctecate
ccagcectagt
cagggaccca
ttccagectce
ctcaaagaag
attcttatgg
aaatttggcc
tcecagecace
agagtatgat
tgtgggcacce
tgtgcececcage
agagagaacc
catagatgtg

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

1020
1080
1140
1200
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gatgaagttg
gctaacaaca
tgctgeaget
cccecagegag
attgtectttog
acagccatca
ggaggcatca
atcaccgggg
ctggtcatta
gagctggagg
acggagctgt
gtgactgagc
cagaccatca
cagcagctcet
tacgctttca
ccectgectaca
acacagttca
attgatgaat
ccaggaacct
gtggctgteg
ataccccagce
ccaggetttt
tgtcaccctyg
ggttatcagg
cacgagcgag
ccggggetgt
ggcagcaccyg
accaggceccy
cctgecggatge
actgggaaga
gcgtteette
atggtttact
gagccaacca
cttggeccgea
gacggcacgc
acggatteccg
gaaacttcct
cccaatggac
aatcgggcgy
cagtatcctt
aattccgtgg
aagcagacce
tactgctcag
acctgcegtt
gagtgcctta
cagattgaaa
ccccaacaac
gaaaagtctc
agacttatac
caatactagc
ggccttatga
gagctggggc
tttgttttgy
ctcaccatca
aaaacctacc
ccagatagaa
atcaaaagaa
gatttttttg
atacttgcat
actgatgtcc
atgatgtccc

aggaaacagg
gacaccagtg
gtgtegetgg
tcaatggcaa
agaacactga
gcaccattcc
ttggatggat
gtgagttcac
agcagcggtt
gccgegtgece
accactactc
ccgagcgaga
ccttccagga
cggtggacag
gcaactccat
tcggcactca
cctgcgagtg
gttcagaaca
tcecgetgega
tggaccagcg
gggcccagty
ctggggatgy
acgccttctg
gagacggctt
aacacattct
tcgttectga
gctactgetg
ggatgacgcec
ctaccgecegt
ttgagcgcect
atgtccegge
ggacggacat
ccatcattag
acatcttcetg
agcgecgggt
tgagagggaa
acatggacgg
tgcacttcga
aatgcctgaa
ttgctgtgac
ttgctctcecga
ggctgtatgg
tgaacaatgg
gccctgacaa
tttectttee
agtgtcctcect
aacttttccc
cacccctaca
acccctgagt
cccccagtgg
gctecagecte
ctgactagga
tgctctgaat
tcatcttgte
ctgtectaga
tgtcaatatt
tgtccaatgg
atgtgcctta
ccaaggttct
ctccttttte
accacagtcc

agttgttttce
ctcggtgcac
ctatacgggc
ggtgaaagga
cctecactct
cgagaccgtt
gtttgcagtg
tcgecagget
cagcggcatc
gcagattccg
cacctcagtg
tggggcatct
atgcgtccac
cgtgttcegte
tgggcctgty
tgggtgtgac
ctecategge
accctcagtg
gtgtgtggag
ccccatcaac
tatctacaca
ccaagcctge
ctacaacact
ccgttgegtyg
cggggcagceg
gtgcgatgeg
gtgcgtggat
ccegtgtetg
gatcccettyg
gceectggag
taaagtcatc
cactgagcct
acaagatctt
gacagactct
gctetttgag
cctttactgg
cacgaaccgg
tgcgttcteca
ccccagtecag
gagctacggg
tcttgcaatt
catcaccacg
cggctgcacc
caccttggga
aagtatttca
ggctgagtgg
tcactgttec
caaggacaga
gaggattaca
tgaacagaac
gctttgaggt
aaagttggga
ttettettta
taagaccccce
gatctatgog
tgagcagtag
taggaatttc
aattatacca
agtctctgtt
acggagacct
ctcaccteeg

agctataaca
gcagagtgca
aatggcaggc
aggatctttg
tacgtagtaa
ggatattctc
gagcaggacyg
gaggtgacct
gatgagcatg
ttcggcectect
atcacttcct
ccttcacgea
gatgactccc
ctgtacaacc
agggaaggct
accaacgcgg
ttccgaggag
tgtgggagec
ggctaccagt
tactgtgaaa
ggaggctcct
caagatgtag
ccaggctcett
ccecggagagg
ggggcgacag
cacgggcact
cgcgacggec
agtacagtgg
cctectggga
ggaaatacca
attggactgg
tccattggga
ggaagtccag
aacctggatc
actgacctgg
acagactgga
aggatccttg
tctecagetcet
cccagcagac
aagaatctgt
tccaaggaga
gccctgtcete
cacctatgcet
gttgactgta
cagcaacact
ccactaggec
ccaaaacatg
accctccacc
tgccceatcece
ctcccaaatt
acccaccgte
gttaaggagg
ttatagtcct
attataatat
catttggtgg
gatattggca
aaggtgtagg
aagattacta
gctgtgetgg
atctgaggta
gcctecacat

86

cggattccecceg
gggactacgc
aatgtgttgce
tggggagcag
tgaaccacgg
tgcttccact
gattcaagaa
tcgtggggca
ggcacctgac
ccgtgcacat
ccteccacceg
tctacactta
ggccagccect
aggaggagaa
ccectgatge
cctgtegece
acgggcgaac
acacaatctg
tttcagatga
ctggcecttea
cctacacctg
atgaatgcca
tcacgtgcca
tggagaaaac
acccacagceg
acgcgcccac
gcgaggtgga
ctccececgat
cccatttact
tgaggaagac
cctttgactyg
gagctagtcect
aaggtatcge
gaatagaagt
tgaatcccag
acagagataa
tgcaggatga
gctgggtgga
gcaaggctcet
atttcacaga
cggatgcettt
agtgtccgeca
tggccaccce
tcgaacggaa
ctacttgaag
cagacccagce
caccctggac
cctacccecceca
agtgtcctag
tgagttgcac
ctgtcagcectce
aaattagcat
atagttttac
tcatgcgcetg
atgataatga
tttgttagtt
tcagatattt
attattcctce
tctttagece
caggatgggg
gacagaacca

PCT/US01/24031
ccagacgtgt 1260
cacgggctte 1320
agaaggttcc 1380
ccaggtecce 1440
gcgctectac 1500
ggccccagtt 1560
tgggttcage 1620
ccegggcaat 1680
catcgacacyg 1740
tgagccectac 1800
ggagtacacg 1860
ccagtggegce 1920
gcccagcace 1980
gatcttgege 2040
tcttcagaat 2100
tggtcccagyg 2160
ctgctatgat 2220
caataatcac 2280
gggaacgtgt 2340
taactgcgac 2400
ttcctgettyg 2460
gccaagccga 2520
gtgcaaacct 2580
ccggtgccag 2640
acccattecct 2700
ccagtgccac 2760
gggcaccagyg 2820
tcaccaagga 2880
ctttgcccag 2940
agaagcaaag 3000
cgtggacaag 3060
acatggtgga 3120
tgttgatcac 3180
ggcgaagcetg 3240
aggcattgta 3300
ccccaagatt 3360
cctgggettg 3420
tgcaggcacc 3480
cgaagggcte 3540
ctggaagatg 3600
ccaaccccac 3660
aggccataac 3720
agggagcagyg 3780
atgaagacaa 3840
caacttggtc 3900
ccagcctgag 3960
ttctctaata 4020
accctcagac 4080
gaccttttce 4140
cctteeetgt 4200
cttgacctat 4260
tccttaatgt 4320
tcctcagtte 4380
ctttttecatce 4440
gcagcccecte 4500
aaaggcttaa 4560
gagaataggg 4620
tttgcccaaa 4680
cactgctggce 4740
ctggecaccag 4800
atttacactc 4860
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aaccatgacc tcacccctece ttggtttetce cctcececg

<210> 216

<211> 1247

<212> PRT

<213> Homo sapiens

<400> 216
Met Leu Ala Ser Ser Ser Arg Ile Arg Ala Ala Trp Thr Arg Ala Leu
1 5 10 15
Lieu Leu Pro Leu Leu Leu Ala Gly Pro Val Gly Cys Leu Ser Arg Gln
20 25 30
Glu Leu Phe Pro Phe Gly Pro Gly Gln Gly Asp Leu Glu Leu Glu Asp
35 40 45
Gly Asp Asp Phe Val Ser Pro Ala Leu Glu Leu Ser Gly Ala Leu Arg
50 55 60
Phe Tyr Asp Arg Ser Asp Tle Asp Ala Val Tyr Val Thr Thr Asn Gly
65 70 75 80
Ile Ile Ala Thr Ser Glu Pro Pro Ala Lys Glu Ser His Pro Gly Leu
85 90 95
Phe Pro Pro Thr Phe Gly Ala Val Ala Pro Phe Leu Ala Asp Leu Asp
100 105 110
Thr Thr Asp Gly Leu Gly Lys Val Tyr Tyr Arg Glu Asp Leu Ser Pro
115 120 125
Ser Ile Thr Gln Arg Ala Ala Glu Cys Val His Arg Gly Phe Pro Glu
130 135 140
Ile Ser Phe Gln Pro Ser Ser Ala Val Val Val Thr Trp Glu Ser Val
145 150 155 160
Ala Pro Tyr Gln Gly Pro Ser Arg Asp Pro Asp Gln Lys Gly Lys Arg
165 170 175
Asn Thr Phe Gln Ala Val Leu Ala Ser Ser Asp Ser Ser Ser Tyr Ala
180 185 190
Ile Phe Leu Tyr Pro Glu Asp Gly Leu Gln Phe His Thr Thr Phe Ser
195 200 205
Lys Lys Glu Asn Asn Gln Val Pro Ala Val Val Ala Phe Ser Gln Gly
210 215 220
Ser Val Gly Phe Leu Trp Lys Ser Asn Gly Ala Tyr Asn Ile Phe Ala
225 230 235 240
Asn Asp Arg Glu Ser Ile Glu Asn Leu Ala Lys Ser Ser Asn Ser Gly
245 250 255
Gln Gln Gly Val Trp Val Phe Glu Ile Gly Ser Pro Ala Thr Thr Asn
260 265 270
Gly Val Val Pro Ala Asp Val Ile Leu Gly Thr Glu Asp Gly Ala Glu
275 280 285
Tyr Asp Asp Glu Asp Glu Asp Tyr Asp Leu Ala Thr Thr Arg Leu Gly
290 295 300
Leu Glu Asp Val Gly Thr Thr Pro Phe Ser Tyr Lys Ala Leu Arg Arg
305 310 315 320
Gly Gly Ala Asp Thr Tyr Ser Val Pro Ser Val Leu Ser Pro Arg Arg
325 330 335
Ala Ala Thr Glu Arg Pro Leu Gly Pro Pro Thr Glu Arg Thr Arg Ser
340 345 350
Phe Gln Leu Ala Val Glu Thr Phe His Gln Gln His Pro Gln Val Ile
355 360 365
Asp Val Asp Glu Val Glu Glu Thr Gly Val Val Phe Ser Tyr Asn Thr
370 375 380
Asp Ser Arg Gln Thr Cys Ala Asn Asn Arg His Gln Cys Ser Val His
385 390 395 400
Ala Glu Cys Arg Asp Tyr Ala Thr Gly Phe Cys Cys Ser Cys Val Ala
405 410 415
Gly Tyr Thr Gly Asn Gly Arg Gln Cys Val Ala Glu Gly Ser Pro Gln
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420 425 430
Arg Val Asn Gly Lys Val Lys Gly Arg Ile Phe Val Gly Ser Ser Gln
435 440 445
Val Pro Ile Val Phe Glu Asn Thr Asp Leu His Ser Tyr Val Val Met
450 455 460
Asn His Gly Arg Ser Tyr Thr Ala Ile Ser Thr Ile Pro Glu Thr Val
465 470 475 480
Gly Tyr Ser Leu Leu Pro Leu Ala Pro Val Gly Gly Ile Ile Gly Trp
485 490 495
Met Phe Ala Val Glu Gln Asp Gly Phe Lys Asn Gly Phe Ser Ile Thr
500 505 510
Gly Gly Glu Phe Thr Arg Gln Ala Glu Val Thr Phe Val Gly His Pxo
515 520 525
Gly Asn Leu Val Ile Lys Gln Arg Phe Ser Gly Ile Asp Glu His Gly
530 535 540
His Leu Thr Ile Asp Thr Glu Leu Glu Gly Arg Val Pro Gln Ile Pro
545 550 555 560
Phe Gly Ser Ser Val His Ile Glu Pro Tyr Thr Glu Leu Tyr His Tyr
565 570 575
Ser Thr Ser Val Ile Thr Ser Ser Ser Thr Arg Glu Tyr Thr Val Thr
580 585 590
Glu Pro Glu Arg Asp Gly Ala Ser Pro Ser Arg Ile Tyr Thr Tyr Gln
595 600 605
Trp Arg Gln Thr Ile Thr Phe Gln Glu Cys Val His Asp Asp Ser Arg
610 615 620
Pro Ala Leu Pro Ser Thr Gln Gln Leu Ser Val Asp Ser Val Phe Val
625 630 635 640
Leu Tyr Asn Gln Glu Glu Lys Ile Leu Arg Tyr Ala Phe Ser Asn Ser
645 650 655
Ile Gly Pro Val Arg Glu Gly Ser Pro Asp Ala Leu Gln Asn Pro Cys
660 665 670
Tyr Ile Gly Thr His Gly Cys Asp Thr Asn Ala Ala Cys Arg Pro Gly
675 680 685
Pro Arg Thr Gln Phe Thr Cys Glu Cys Ser Ile Gly Phe Arg Gly Asp
690 695 700
Gly Arg Thr Cys Tyr Asp Ile Asp Glu Cys Ser Glu Gln Pro Ser Val
705 710 715 720
Cys Gly Ser His Thr Ile Cys Asn Asn His Pro Gly Thr Phe Arg Cys
725 730 735
Glu Cys Val Glu Gly Tyr Gln Phe Ser Asp Glu Gly Thr Cys Val Ala
740 745 750
Val Val Asp Gln Arg Pro Ile Asn Tyr Cys Glu Thr Gly Leu His Asn
755 760 765
Cys Asp Ile Pro Gln Arg Ala Gln Cys Ile Tyr Thr Gly Gly Ser Ser
770 775 780
Tyr Thr Cys Ser Cys Leu Pro Gly Phe Ser Gly Asp Gly Gln Ala Cys
785 790 795 800
Gln Asp Val Asp Glu Cys Gln Pro Ser Arg Cys His Pro Asp Ala Phe
805 810 815
Cys Tyr Asn Thr Pro Gly Ser Phe Thr Cys Gln Cys Lys Pro Gly Tyr
820 825 830
Gln Gly Asp Gly Phe Arg Cys Val Pro Gly Glu Val Glu Lys Thr Arg
835 840 845
Cys Gln His Glu Arxg Glu Hig Ile Leu Gly Ala Ala Gly Ala Thr Asp
850 855 860
Pro Gln Arg Pro Ile Pro Pro Gly Leu Phe Val Pro Glu Cys Asp Ala
865 870 875 880
His Gly His Tyr Ala Pro Thr Gln Cys His Gly Ser Thr Gly Tyr Cys
885 890 895
Trp Cys Val Asp Arg Asp Gly Arg Glu Val Glu Gly Thr Arg Thr Arg
900 905 910
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Pro Gly

Met

Thr Pro

915

Gln Gly
930
His Leu
945
Gly Asn

Ala Lys

Tyr Trp

Pro

Leu

Thyr

val

Thr

Ala Vval

Phe Ala

Met Arg
965
Ile Ile
980

Asp Ile

995

Gly
1010
Gly
1025
Asn

Val

Ser

Gly Glu
Ile Ala
Leu Asp
Leu Phe

Val Arg Gly

Pro Thr

Val Asp
Ile
1045
Glu Thr
1060

Arg

Asn

1075

Lys

1090
Gln Asp
1105
Ser Gln

Asn Pro

Pro Phe

Ile Glu
Asp
Leu
Ser

Ala

Thr Ser

Leu Gly

Cys Trp
1125
Gln Pro
1140

Val Thr

1155

Met
1170

Lys

Asp
1185

Ala Leu Ser
Gly Gly Cys

Arg Cys Pro

Asn

Ala Phe

Ser Val

Gln Pro

Gln Cys
1205
Thr His
1220

Asp Asn

1235

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

<400>

cagtttggag
caaggactgc
ctgcaaaaag
tgaatcgagg
ttagacaaat
tttetetecag
gcggetgetg
caacttgttc
ttcecattttg
tatcgtacta
aatcagactg
agccgggccyg

217
10558
DNA
Homo sap

217

ctcagtette
aagagttttc
aaaaagagac
agcccaggga
tcaaaatgag
gctttectac
atataatatt
gagagtttct
ctctggtecca
aacaagaagt
gaaaaggatt
gtgacggagt

Leu
920
Ala

Pro Cys
Thr
9235
Thxr

Pro

Gln
950

Lys Thr Glu

Gly Leu Ala

Thr Glu Pro

Gly

Ser Thr

vVal Ile

Lys Ile

Val

Pro

Glu

Ala Pro
925
Leu Pro
940

Arg Leu

955

Ala Lys
970
Phe Asp
985

Ser Ile

1000

Thr Ile

1015

Ile
His
1030
Glu Val Ala
Asp Leu Val

Leu Tyr Trp

Leu Gly

Arg Gln

Arg Asn

Ala
Cys
Gly
Asp

Ile

Phe Leu

Val Asp

Pro
Pro
Pro
His

Lys

PCT/US01/24031

Ile

Gly Thr

Leu Glu
Val
975
Met

990

Ala
1005

Arg

1020

1035

Lys
1050

Asn Pro

1065

Thr Asp

1080

Tyr Met Asp
1095

Leu Pro

1110

Val Asp

Asn
Ala
Ser Arg Arg

Ser Tyr Gly

1160

Val Ala
1175

His Lys Gln

1190

Pro Gln Gly

Leu

Leu Cys Leu

Thr Leu Gly

1240

iens

caccaaaggc
ctccgeaget
gcagtgagtyg
cacacgcectt
gaaacatcgg
aactcatgcc
tctagtggat
atatgatgtt
gttcaacgga
cctttctecat
agaatacata
ccctcaggatt

Gly Thr

His
111

Gly Leu

Gly Thr

1130
Lys Ala
1145
Lys Asn

Asp Leu

Thr Arg

119
Asn
1210

His

Ala
1225

cgttcagtte
ctgagtctce
ggaaaagtat
caggtttget
cacttgcect
cagcagcagce
tcctettgga
gtaaaatcct
aacccacata
atttccaaca
atgcaaagcc
atcgtagtgt

89

Leu Asp
Arg
Trp

Asn

Asn
Leu
Leu
Ala

Leu

Sexr
Leu Gly Ser
Phe Trp Thr
Gly Thr Gln

Gly Ile val

Leu

Pro Glu

Ser
1040
Arg

AsSp

Arg
1055
Thr Asp

1070

1085

1100

Phe
5

Arg

Glu

Asn Arg Asp
Arg Arg Ile
Asp Ala
Ala Glu

Gly Leu

Asn Pro
Leu Val

Phe Ser
1120
Cys Leu
1135
Gln Tyxr

1150

Tyr
1165

Ile

1180

5

Phe Thr Asp Trp
Ser Lys Glu Thr

Tyr Gly Ile Thr Thr

1200

Tyr Cys Ser Val Asn Asn

1215

Thr Pro Gly Ser Arg Thr Cys

1230
Val Asp Cys Ile Glu Arg Lys

1245

tcctgggete
acttttttgg
gcatcctatt
caggggttca
tagtggeccgt
aagcagatgt
ccattggaga
tagctgtggg
ccgagttect
tgtcttatat
acctcaccaa
taactgatgg

cagcctectg
tggagaaagg
caaacctaat
tatttggtgce
cttttgectce
caaaaatggt
ggaacatttc
agaaaatgat
gttaaatacg
tgggggaacc
ggctgetgga
acactcgaag

60
120
180
240
300
360
420
480
540
600
660
720
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gatggccttg
ggagttgagg
catatgttca
tgtgtgcatt
acagcacaag
gtcaattteg
actcagcaga
ttggacacct
ggtggggagt
cgggcagggyg
gggccttcta
tcattcggcece
gacaacttgg
ctgcecgtaca
acacaagtca
ctgggactgg
gaaatcggac
gaattttatt
aagcccetgg
ctattcacga
atcacaggtg
agcataatgg
gctttecgact
atgctgecetg
aacaaaagag
ccttatgtge
attegtgttg
taccagacca
ggcctgaaca
ggcagcagga
gaggactcct
gtgggagcta
gtgtatctca
ctaaccacat
cgagacattc
cgtgacttte
geggtggete
aagcctgaga
ctgggctacg
atcgaggatg
gtggatggge
aagaacgcag
gcagagtcge
gtgcacaacg
ggctctgagy
gaaagcctgg
accaggcecg
cgccagetga
ctgaggaaca
ctgatcgtce
aagaggggtg
cagaccatct
accgtccaac
ctgcagcegg
tttetcateg
gagaggctgg
ttcagcgatg
cagaacgcgg
ctggagtacg

gtcccacagt

gcggtggagce

ctectgeecte
atgcagatga
acctagagaa
catccgtgag
actctgctga
cagtcattct
teecgagtggyg
actccaccaa
tggccaatat
gcagcegegt
gtgacgagat
ttggagccca
tgtttactgt
ttgttggegt
ttgaagtcaa
ccaacttcaa
aggatcttat
tcaataccca
acggctcgge
gttcagcecgyg
gtaagtccct
cctttgecat
ccteectgat
gcttgctgge
atatcatctt
gcgactttgt
gtttagtgca
agtcagatat
caggctcage
tcegtgaaca
atttgcaagc
gccaggcgaa
tggatgattt
atgttagtgg
tgttecctett
tctacaagat
agtacagcga
tcctgaatcet
cgctggacta
gagtgcttca
cagcaagtaa
accctgetga
ttcccaagat
gagcaccagc
gcgtcaggag
atgtgggcca
agttctacct
ccctgectggg
tcetggtecag
tcacggecga
gggctgtgcce
ccttecatecce
aggtcatctc
tgttgcagec
atgggtccca
ttgactacct
accccaaggc
tgcagecggcet
togtccaggaa
tcectggtect
tcaagcagtt

agcggaactt
aggagcgtta
ttttacctca
tccagaaagg
cattattttc
cgacttcett
ggtggtccag
ggcccaggtt
cggcctegec
ggaggaaggg
tcgetacggg
ggccgectec
cccggaattce
ggcccaaagg
caagagagac
tgccatcega
ccaggtggca
tccaacaaaa
cctgtacacg
ctaccggget
agatgaaatc
tgggaacaag
gttcatccca
acctctcagg
tcttttggat
aatgaaccta
atttagtgac
ccttggtcat
cctaagcectat
cgtgccgeag
tgccaacgec
taaggcagag
cagctecectg
aggtgtggag
tgacggctca
tatcgatgag
tgatgtcaag
tgtgaagaga
tgcacagagg
gttcectggtg
cctgaagcag
gttagagcag
tggagatctt
accagtttca
cggctteect
ggaccgggte
gaattcatac
agggccgacce
ctctgeggga
caggtctggy
cattggcatt
ggactttgce
tgagagggtyg
tctaccgage
aagtgccggg
ggacgtgggce
ggagttectg
gaggcccaag
catcttcaag
catctegtet
tggcgtggec

aagtctgctg
aaagaaatag
cttcatgaca
gctggggaca
cttattgatg
gtaaatctece
tttagcgatyg
ctgggtgcag
cttgatttcg
gttccccagg
gtggtagcac
agggcagagce
cgtagctttg
cacattgtct
atagtcttcce
gacttcattg
gtggcccagt
agggaagtca
ggctctgete
gccgagggga
agccagcectg
ggtgccgatc
gctgagttcc
accctctetg
ggatcagcca
gttaacagcc
actcctgtaa
ctgaggcagc
gtctatgeca
ctectgette
ttgacacgcg
cttgagcaga
ccagectttge
gaagtaccac
gccaatettg
ctcaatgtga
gtggagtccc
atgaagatca
tacatttttyg
ctgctggteg
agtggggtty
atcgtgectgt
catccacaga
ggtgaaaagg
ctgttgaaag
cgecgtggecg
atgaacaagc
cccaacaceyg
agcaggataa
gatgatgtgc
ggcatcggga
gtggccattc
acccagctca
ccaggtgttg
cctgagttcc
tttgacacca
ctgaacgecce
ggagggcgge
aggccectgg
ggaaagtctg
cctttecacga

92

atgttaacgt
caagtgaacc
tagtaggaaa
cggaaaccct
gatcaaacaa
ttgagaaact
agcccagaac
tgaaagccct
tggtggagaa
tgctggtect
tgaagcaggc
ttcagcacat
gggacctcca
tgaaaccgcce
tggtggatgg
ctaaagtcat
atgcagacac
taaccgcetgt
tagactttgt
ttcctaaget
cccaggaget
aggctgaget
gagcecgeccce
gaacccctga
acgttggaaa
ttgatattgg
cggagttecte
tgcagctcca
accacttcac
tgctcacage
cgggcatcet
ttgcttttaa
ctcagcagcet
tcgetcagece
tgggccagtt
agccagaggg
gttttgatga
agacgggcaa
tgaagtctge
caggaaggtc
tgcctttcat
ctccagegtt
tagtgaatct
acgtggtgtt
agtttgtcca
tggtgcagta
aggacgtcgt
gggcegeect
cagaaggtgt
ggaacccctce
acgctgacat
ccacctttcg
cccgecgagga
gtggcaagag
agtacgttecg
ceegggtgge
attccagcaa
agatcaacgt
ggagccgcecat
acgatgaggt
tcgeccaggaa

PCT/US01/24031
gtttgcaatt 780
gctcaatatg 840
cttagtgtce 900
taaagacatc 960
caccggaagt 1020
cccaattgga 1080
catgttttce 1140
cgggtttget 1200
ccacttcacc 1260
cataagtgcc 1320
tagcgtgtte 1380
agctaccgat 1440
ggagaaatta 1500
aaccattgtc 1560
ctcatctgea 1620
ccagaggctg 1680
tgtgaggcet 1740
gcggaaaatyg 1800
tcgtaacaac 1860
tttggtgctyg 1920
gaagagaagc 1980
ggaagagatc 2040
attgcaaggce 2100
agttcactca 2160
aaccaatttc 2220
aaatgacaat 2280
tttaaacaca 2340
gggaggttcg 2400
ggaagctgge 2460
tgggcagtct 2520
gactttttgt 2580
cccaagectg 2640
gattcagccce 2700
agagagcaag 2760
ccctgttgte 2820
gacccgaatt 2880
gcaccagagt 2940
agccctcaac 3000
tggcagccgg 3060
atctgaccgt 3120
cttccaagec 3180
tatcctggct 3240
cttaaaatca 3300
tctgcecttgat 3360
gagagtggtg 3420
cagcgaccgg 3480
caacgctgte 3540
ggagtttgtc 3600
gcceccagetg 3660
cgtggtcgtyg 3720
cacagagatg 3780
ccagcetgggg 3840
gctgagcagyg 3900
ggacgtggte 3960
caccctcata 4020
tgtcatccag 4080
ggatgaagtg 4140
gggcaatgcc 4200
tgaagagggc 4260
ggtecgtcececyg 4320
cgecagaccag 4380



WO 02/10217

gaggagctgg
gagctgececca
atccagaagc
gacattgtct
cgagattttg
ggggtcgtge
caggccccgg
actggcaagg
atagaagacg
gtgtccaggt
cggaacatcg
gtgcgagagt
tcecgeageca
aagaaagcag
caggaagtgc
atccaagtgg
ttctectacca
cacgccaaca
ggcagccgcec
gtggaagatg
gttggagtga
gcgttecgeg
ttgcatgatg
aatctggatyg
aagggcttcg
agctgcagecg
ggcceggtgg
aacatgcgca
aagttcagac
gacggagatc
gccttgatce
tttgggcgag
gaactagcgg
tgctctggge
ggagaagacg
cctggtgtga
tctcggggat
ggtgaagatg
aggggtgata
gacccgggta
cteggecccea
aagaatggtg
ggccagcecegyg
gctggtecte
gcecgtggey
ggagagccag
gacgggagag
cctggatacc
cccaaaggca
gggagacctg
caatgtgccce
tgccecegtet
gacactttcg
gagagcaact
acggagatcc
cttcaggtgg
aggaacacat
agcaacacac
gcggggatca
cagatcaata
gacttcctgg

tgaagatcte
gcctggagea
tcttagecag
ttctgatcga
ttagcaggat
agttcagcaa
tgctggacge
ctctcgaatt
gggtgcccca
tcgecccaggt
acagaacaga
tcagagagct
ctcectgeace
acattgtgtt
ttecgttttat
ggcttgteca
agaggcagat
ctaaggtggy
tggaccagcg
cacaggatgt
ggaatatcga
tgggcaacgt
cgatgcatga
tgattctggg
agtccaaggt
gtggcecgete
aggcctttga
gccagcaccce
agtcctegee
tggctgattt
tggtggygcct
ggtttatgta
agcagcttga
agaggggaga
gctaccgagg
acggcactca
tcccaggaga
gagacaaagg
aaggacctecg
acccaggaca
tgggtgtecce
gctttggeeg
gctttgaggyg
cagggctgat
ctcctggaga
gaccaaaagg
acggagttag
caggaccaaa
tcagaggcceg
gctacccagg
tcatccaaag
tcecaacaga
gcecggatgeg
gcccgacggyg
ggtttgctga
ctctgacatc
ttaagcgtgt
ccacaagagc
ccececttgtt
acacagcagt
agaatgtcct

gctgagecccece
gaaactgctg
cactcgctat
cagctctgag
tgttcgaaga
tgatgtette
catacggcgce
tgtggcaaga
acacctggtce
gatccgttece
gctgcagacc
tcccaacata
teccaggggty
cctgttggat
gtctgaaata
gtacaactct
tattgacgce
ccttgagcac
ggtcectcag
gagcctggee
ctcggaggag
ccaggagcetg
aaccctttge
gtttgatggt
ggacgccate
gccecacegtyg
ctttgacgag
ctacgtectce
ggacagcgtg
acacagagca
tgaacgagtyg
tgacaggccce
caacattgce
ccgegggeec
ctatcctggt
aggtttccag
gaagggcgaa
attgcctggt
aggagagaaa
agacagccag
agggagagat
aaggggaccc
agagcagggyg
aggagaacaa
acgaggcaga
aggaatcggg
cagtgaagga
gggtaaccca
aaggggaaat
accagctggt
catcaaagat
actagccttt
agatgtggtc
ggccegggty
ctccaagagg
caaacagcag
gaggaacgga
atccccacag
ccttacaagg
ggggcatgeg
cacgtgtcat

gaatatgtgt
acgcccatca
ccacctccag
ggagttaggce
ctcaacatcg
ccagaattct
ctgaggctca
aacctetttg
ctggteectgy,
tcgggeattg
atcaccaatg
gaagaaagaa
gacaccccte
ggttccatca
gtggacacag
gaccccactg
atcaacaaag
ctgegggtaa
attgcectttg
ctcacccaga
gttggaaaga
tccgaactga
cctggtgtaa
tctagagacc
ttgaacagaa
cgtgtgtcag
taccagccag
acggaggaca
aaggtggtca
tctgagaacc
gtcaacttgg
ctgaggctta
gagaaagctt
atcggcagca
gatgagggtg
ggctgecegyg
gtaggagaaa
tcttetggag
ggagaaagag
gagagaggac
ggagtacctg
cccggageta
accagaggtg
ggcatttctg
accggtccac
aacccgggcce
cgcagaggca
ggtgaacctg
tcgggaccte
ccaaggggca
aaatgcecctt
gctttagaca
ttgagtattg
gctgtggteca
aagtcggtcc
agtctggaga
ttcctaatga
ctcagagagg
caggaagacc
cttgtcctge
gtttgcttgg

91

tctecggtgag
cgaccctgac
cagttgagag
cagatggctt
gccccagtaa
atctgaaaac
gaggggggtc
ttaagtctge
gtggaaaatc
tgagtttagg
accccagact
tcatgaactc
ctecetteacg
acttcaggag
tttatgaaga
acgaattctt
tggtctacaa
accactttgt
tgatcacggg
ggggggtcaa
tagcgtccaa
gcgagcaagt
ctgatgctge
agaatgtttt
tcagccagat
tggtggccaa
agatgctcga
ccctgaaggt
ttecattttac
tcecgecaaga
agcggctaat
acttgctgga
gctgtggggt
tcgggccaaa
gacccggtga
gccagagagyg
ttggactgga
agaaagggaa
gagatgttgg
ccaaaggaga
gaggacctgyg
agggcaacaa
cacagggccc
gacctagggg
tgggaagaaa
ctcgtgggga
aaaaaggaga
ggctaaatgg
cagggatagt
acaggggcga
gctgttacogg
cctectgaggg
tgaatgtcct
cctacaacaa
tcctggacaa
ctgccatgte
ggaaagtgge
ctgtgctcaa
ggcagctcat
ctgcagggag
acatctgcaa

PCT/US01/24031

caccttecegg
ctcagagcag
tgatgctgca
tgcacatatt
agtgagagtt
ctacagatcc
cccactgaac
ggggagtcgce
ccaggacgat
ggtaggagac
ggtcttcaca
gtttggaccc
gccagagaag
ggacagtttc
tggcgactcec
cctgaaggac
agggggaaga
gcetgaggea
aggaaagtcg
agtgtttget
cagcgccaca
tttggaaact
caaagcttgt
tgtggcccag
gcacagggtce
cacgcceteg
gaagttccgg
ctacctgaac
tgatggagca
aggagtccgt
gcatctggag
cttggattat
tcectgecaag
gggtattcct
gegtggtecyg
agtaaagggc
tggtctggat
tcctggaaga
gattcgaggg
aaccggtgac

agaaactggg

gggcggtect
agctggtect
aagcggaggt
gggtgageec
gacgggagat
aagaggattt
aacaacagga
tggacagaag
cteccatcgat
gceecectggag
agtcaaccaa
gaccattgcet
cgaggtgacc
gattaagaac
gtttgtggee
tgttttette
actctcagat
caacgctttg
agacctcaca
catcgaccca

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6200
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
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tcctgtggat
gtggacatcg
aatgagatga
aaggcctcce
gacaatgcca
gagaagctgg
ggcagtgcceca
ctgaaaattyg
cagagagtca
aggaaggtga
aaattagtgg
ttgccgtect
tgtgattggt
gtaaatgttc
‘ccggtgacta
cctgtgacta
aaacctgtgy
gtgaagccag
gctgetgetg
ccagctgceca
gtgtttgaga
ccttattttt
aacctcacgg
gctgtggtet
aagaaatctc
ctaatggtga
gacgaaggaa
tgtgcaagat
gaatgtgaaa
acctaagegt
aacttgtcte
gatttacact
tgtgtctgtg
gtaacagtta
gagtttcatg
cggctactct
tagatgggaa
caatttccca
tagttcagaa
taaagaattt
tttttttttt
atttatacaa

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

<400>
Lys

Met Arg

Leu Ser

lLys Asn

Thr Ile

val Vval

65

Gly
Gly
35

Gly

Lys

ttggcagttg
acatggettt
agaagtacat
agcacttcge
gcatgccacc
tggacttcct
ttgaatacac
tggtcctgat
tcctgcagge
acatcaagga
acaagtccac
tcgtcageag
tccaagggga
cgaataacgt
cgacgaagcc
ttataaatca
ctgccaagec
caacagcagc
caaaaccagt
ccaagccagc
taacagagaa
atgacctcac
tcacggaccg
gctacctgag
agcccccace
gcacagaacc
cttgcaggga
tctggtatgg
aggtttgege
gggtggccaa
tgtagaagct
cgaactcggg
gacccteget
gccactgetg
ttatgcctgt
atatactttt
gcetgtgtat
gactagattt
ggaagcaaaa
aaaaaagttg
ttgtgtgctg
agaaactttt

218
3173
PRT
218

5

20

His Arg His Leu
Phe Pro Thr Thr
Ala Ala Ala Asp
Glu Glu His Phe

Ser Leu Ala Val

gaggccttee
catcttagac
agcgtacctg
cagagtggca
tgtgaaggtyg
cagcagggga
catagagaat
gctgacgggce
caaatgcaag
ggtatacacc
cgagctcaac
tgaaaatgct
ccaacccaca
tacttcaagt
ggtgaccacc
gccatctgtyg
tgtggccaca
gaagcctgta
ggcgaccaag
caccactaag
cagcgccaaa
cgtcacctca
cgtcattgga
gtctcaggtce
tccacagcca
attggctctce
tttcatatta
aggttgtggt
tectgtgete
catcatatac
ccgggtgtag
agggaacatc
ctctgtectece
gtgtttatgt
tgcaggcaaa
gcttggttca
cgtggagaaa
caagctaatt
tcecttaate
taatagagaa
gagggagggyg
taataaagta

Homo sapiens

Pro
His

Ile
40
Gln
55

Gly

70
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ttcagggaca ggagagcggc agggagtgat 8100
agcgctgaga ccaccaccct gttccagtte 8160
gtcagacaac tggacatgag cccagatccc 8220
gttgtgecage acgcgccete tgagtccegtyg 8280
gaattctcece tgactgacta tggctccaag 8340
atgacacagt tgcagggaac cagggcctta 8400
gtctttgaaa gtgccccaaa cccacgggac 8460
gaggtgccgg agcagcagcet ggaggaggcce 8520
ggctacttet tcgtggtcct gggcattgge 8580
ttegeccagtyg agccaaacga cgtettctte 8640
gaggagccett tgatgcgectt cgggaggctg 8700
ttttacttgt ccccagatat caggaaacag 8760
aagaaccttg tgaagtttgg tcacaaacaa 8820
cctacatcca acccagtgac gacaacgaag 8880
acaacaaagc ctgtaaccac cacaacaaag 8940
aagccagccyg ctgcaaagcc ggcccctgeg 9000
aagacggcca ctgttagacc cccagtggeg 9060
gcagcaaagc cagcagctgt aagacccccce 9120
cctgaggtece ctaggccaca ggcagccaaa 9180
cecegtggtta agatgctccg tgaagtccag 9240
ctccactggg agaggcctga gecccceggt 9300
gcecatgate agtcectggt tetgaagecag 9360
ggcctgeteg ctgggcagac ataccatgtg 9420
agagccacct accacggaag tttcagtaca 9480
gcaaggtcag cttctagttc aaccatcaat 9540
actgaaacag atatatgcaa gttgccgaaa 9600
aaatggtact atgatccaaa caccaaaagc 29660
ggaaacgaaa acaaatttgg atcacagaaa 9720
gccaaacccg gagtcatcag tgtgatggga 9780
ctecttgaaga agaaggagtc agccatcgcc 9840
attcccttge actgtatcat ttcatgettt 9900
ctgetgeatg acctatcagt atggtgctaa 9960
agcagttcte tcgaatactt tgaatgttgt 10020
gaacattcct atcaatccaa attccctctg 10080
tgtaaagtct agaaaataat gcaaatgtca 10140
ttttttttee cttttagtta agcatgactt 10200
caagagacca actttttecat tccctgceccce 10260
ttctttttet gaagectcta acaaatgatc 10320
tatgtgcace gttgggacca atgccttaat 10380
tatttttggce attcctcteca atgttgtgtg 10440
atttaatttt aattttaaaa tgtttaggaa 10500
tattgaaagt ttaaaaaaaa aaaaaaaa 10558
Leu Val Ala Val Phe Cys Leu Phe
10 15

Ala Gln Gln Gln Gln Ala Asp Val

25 30

Ile Phe Leu Val Asp Ser Ser Trp

45
Leu Val Arg Glu Phe Leu Tyr Asp
60
Glu Asn Asp Phe His Phe Ala Leu
75 80

92
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Val Gln Phe Asn Gly Asn Pro His Thr Glu Phe Leu Leu Asn Thr Tyr
85 90 95
Arg Thr Lys Gln Glu Val Leu Ser His Ile Ser Asn Met Ser Tyr Ile
100 105 110
Gly Gly Thr Asn Gln Thr Gly Lys Gly Leu Glu Tyr Ile Met Gln Ser
115 120 125
His Leu Thr Lys Ala Ala Gly Ser Arg Ala Gly Asp Gly Val Pro Gln
130 135 140
Val Ile Val vVal Leu Thr Asp Gly His Ser Lys Asp Gly Leu Ala Leu
145 150 155 160
Pro Ser Ala Glu Leu Lys Ser Ala Asp Val Asn Val Phe Ala Ile Gly
165 170 175
Val Glu Asp Ala Asp Glu Gly Ala Leu Lys Glu Ile Ala Ser Glu Pro
180 185 190
Leu Asn Met His Met Phe Asn Leu Glu Asn Phe Thr Ser Leu His Asp
195 200 205
Ile Val Gly Asn Leu Val Ser Cys Val His Ser Ser Val Ser Pro Glu
210 215 220
Arg Ala Gly Asp Thr Glu Thr Leu Lys Asp Ile Thr Ala Gln Asp Ser
225 230 235 240
Ala Asp Ile Ile Phe Leu Ile Asp Gly Ser Asn Asn Thr Gly Ser Val
245 250 255
Asn Phe Ala Val Ile Leu Asp Phe Leu Val Asn Leu Leu Glu Lys Leu
260 265 270
Pro Ile Gly Thr Gln Gln Ile Arg Val Gly Val Val Gln Phe Ser Asp
275 280 285
Glu Pro Arg Thr Met Phe Ser Leu Asp Thr Tyr Ser Thr Lys Ala Gln
290 295 300
Val Leu Gly Ala Val Lys Ala Leu Gly Phe Ala Gly Gly Glu Leu Ala
305 310 315 320
Asn Ile Gly Leu Ala Leu Asp Phe Val Val Glu Asn His Phe Thr Arg
325 330 335
Ala Gly Gly Ser Arg Val Glu Glu Gly Val Pro Gln Val Leu Val Leu
340 345 350
Ile Ser Ala Gly Pro Ser Ser Asp Glu Ile Arg Tyr Gly Val Vval Ala
355 360 365
Leu Lys Gln Ala Ser Val Phe Ser Phe Gly Leu Gly Ala Gln Ala Ala
370 375 380
Ser Arg Ala Glu Leu Gln His Ile Ala Thr Asp Asp Asn Leu Val Phe
385 390 395 400
Thr Val Pro Glu Phe Arg Ser Phe Gly Asp Leu Gln Glu Lys Leu Leu
405 410 415
Pro Tyr Ile Val Gly Val Ala Gln Arg His Ile Val Leu Lys Pro Pro
420 425 430
Thr Ile Val Thr Gln Val Ile Glu Val Asn Lys Arg Asp Ile Val Phe
435 440 445
Leu Val Asp Gly Ser Ser Ala Leu Gly Leu Ala Asn Phe Asn Ala Ile
450 455 460
Arg Asp Phe Ile Ala Lys Val Ile Gln Arg Leu Glu Ile Gly Gln Asp
465 470 475 480
Leu Ile Gln Val Ala Val Ala Gln Tyr Ala Asp Thr Val Arg Pro Glu
485 490 495
Phe Tyr Phe Asn Thr His Pro Thr Lys Arg Glu Val Ile Thr Ala Val
500 505 510
Arg Lys Met Lys Pro Leu Asp Gly Ser Ala Leu Tyr Thr Gly Ser ala
515 520 525
Leu Asp Phe Val Arg Asn Asn Leu Phe Thr Ser Sexr Ala Gly Tyr Arg
530 535 540
Ala Ala Glu Gly Ile Pro Lys Leu Leu Val Leu Ile Thr Gly Gly Lys
545 550 555 560
Ser Leu Asp Glu Ile Ser Gln Pro Ala Gln Glu Leu Lys Arg Ser Ser
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565 570 575
Ile Met Ala Phe Ala Ile Gly Asn Lys Gly Ala Asp Gln Ala Glu Leu
580 585 590
Glu Glu Ile Ala Phe Asp Ser Ser Leu Val Phe Ile Pro Ala Glu Phe
595 600 605
Arg Ala Ala Pro Leu Gln Gly Met Leu Pro Gly Leu Leu Ala Pro Leu
610 615 620
Arg Thr Leu Ser Gly Thr Pro Glu Val His Ser Asn Lys Arg Asp Ile
625 630 635 640
Ile Phe Leu Leu Asp Gly Ser Ala Asn Val Gly Lys Thr Asn Phe Pro
645 650 655
Tyr Val Arg Asp Phe Val Met Asn Leu Val Asn Ser Leu Asp Ile Gly
660 665 670
Asn Asp Asn Ile Arg Val Gly Leu Val Gln Phe Ser Asp Thr Pro Val
675 680 685
Thr Glu Phe Ser Leu Asn Thr Tyr Gln Thr Lys Ser Asp Ile Leu Gly
690 695 700
His Leu Arg Gln Leu Gln Leu Gln Gly Gly Ser Gly Leu Asn Thr Gly
705 710 715 720
Ser Ala Leu Ser Tyr Val Tyr Ala Asn His Phe Thr Glu Ala Gly Gly
725 730 735
Ser Arg Ile Arg Glu His Val Pro Gln Leu Leu Leu Leu Leu Thr Ala
740 745 750
Gly Gln Ser Glu Asp Ser Tyr Leu Gln Ala Ala Asn Ala Leu Thr Arg
755 760 765
Ala Gly Ile Leu Thr Phe Cys Val Gly Ala Ser Gln Ala Asn Lys Ala
770 775 780
Glu Leu Glu Gln Ile Ala Phe Asn Pro Ser Leu Val Tyr Leu Met Asp
785 790 795 800
Asp Phe Ser Ser Leu Pro Ala Leu Pro Gln Gln Leu Ile Gln Pro Leu
' 805 810 815
Thr Thr Tyr Val Ser Gly Gly Val Glu Glu Val Pro Leu Ala Gln Pro
820 825 830
Glu Ser Lys Arg Asp Ile Leu Phe Leu Phe Asp Gly Ser Ala Asn Leu
835 840 845
Val Gly Gln Phe Pro Val Val Arg Asp Phe Leu Tyr Lys Ile Ile Asp
850 855 860
Glu Leu Asn Val Lys Pro Glu Gly Thr Arg Ile Ala Val Ala Gln Tyr
865 870 875 880
Ser Asp Asp Val Lys Val Glu Ser Arg Phe Asp Glu His Gln Ser Lys
885 890 895
Pro Glu Ile Leu Asn Leu Val Lys Arg Met Lys Ile Lys Thr Gly Lys
900 905 910
Ala Leu Asn Leu Gly Tyr Ala Leu Asp Tyr Ala Gln Arg Tyr Ile Phe
915 920 925
Val Lys Ser Ala Gly Ser Arg Ile Glu Asp Gly Val Leu Gln Phe Leu
930 935 940
Val Leu Leu Val Ala Gly Arg Ser Ser Asp Arg Val Asp Gly Pro Ala
945 950 955 960
Ser Asn Leu Lys Gln Ser Gly Val Val Pro Phe Ile Phe Gln Ala Lys
965 970 975
Asn Ala Asp Pro Ala Glu Leu Glu Gln Ile Val Leu Ser Pro Ala Phe
980 985 990
Ile Leu Ala Ala Glu Ser Leu Pro Lys Ile Gly Asp Leu His Pro Gln
995 1000 1005
Ile Val Asn Leu Leu Lys Ser Val His Asn Gly Ala Pro Ala Pro Val
1010 1015 1020
Ser Gly Glu Lys Asp Val Val Phe Leu Leu Asp Gly Ser Glu Gly Val
1025 1030 1035 1040
Arg Ser Gly Phe Pro Leu Leu Lys Glu Phe Val Gln Arg Val val Glu
1045 1050 1055
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Ser Leu Asp Val Gly

1060

Ser Asp Arg Thr

1075

Gln Asp Val

1090

Thr Pro
1105

Val Ser

Gln Asp Arg Val

1065

Pro Glu Phe Tyr

1080

Ala Val Arg

1095

Ala Ala Leu
1110

Ser Arg Ile

Arg

Val Asn Gln

Asn Thr Gly Glu

Ser Ala Gly Thr

1125
Ile Vval Thr Ala Asp Arg Ser
1140

Lys

Leu Gly
1145
Val val val Val
1155

Asp

Arg Gly Gly Ala
1160
Thr Glu Met Gln Thr
1175
Pro Thr Phe Arg Gln
1190
vVal Thr Gln Leu Thr
1205
Gln Pro Leu Pro Ser
1225
Leu Ile Asp Gly Ser
1240
Thr Leu Ile Glu
1255
Thr Arg Val Ala
1270
Leu Leu Asn Ala
1285
Arg Leu Arg Pro

Asn Ala
1170

Ala val Ala

1185

Ile Ser Glu

Ile
Ile
Arg
Gln Pro Val Leu
1220
Asp Val Val Phe
1235

Gln Tyr Val Arg

1250
Gly Phe
1265
Lys

Arg

Asp Thr val

Ala Glu Phe His

Ala Val Gln
1300
Ala Leu
1315
Arg Ile

Asn Lys
1305
Gly Asn Glu Tyr Val Ser Arg
1320
Glu Glu Gly Val Pro
1335
Asp Asp Glu Val val
1350
Ala Pro Phe
1365

Ile

Gly Ser
1330
Ser Gly
1345

Gln

Lys Ser

Phe Gly Val Thr Ile

Glu Leu Ser Pro
1385

Leu Glu

1400

Ile Gln

Val Lys Ser Leu
1380

Arg Glu

1395

Leu Thr

Thr Phe Leu Pro Ser
Thr
1410

Pro Pro

Thr Glu Gln

1415
Val Glu Ser Asp
1430,

Gly Val Arg Pro

Ser

Tyr Pro Ala

1425

Ile Asp Ser Glu

1445

Ser Arg Ile Val Arg Arg

1460 ‘ 1465

Val Arg Val Gly Val vVal Gln Phe Ser

1475 1480

Tyr Leu Lys Thr Tyr Arg Ser Gln Ala
1490 1495

Arg Leu Arg Leu Arg Gly Gly Ser Pro

1505 1510

Glu Phe Val Ala Arg Asn Leu Phe Val

1525

Glu Asp Gly Val Pro Gln His Leu Val

Ser

Asp Phe Val

95
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Arg Val Ala Val Val Gln Tyx

1070
Leu Asn Ser Tyr Met

1085
Leu Thr Leu Leu Gly
1100
Phe Val Leu Arg Asn
1115

Glu Gly val Pro Gln
1130
Asp

Asn Lys

Gly Pro

Ile Leu

1120

Leu Leu
1135

Asp Val Arg Asn Pro Ser

1150

Ile Gly Ile Gly
1165

Ser Phe Ile Pro

1180
Gly Thr Val Gln
1195

Glu Glu Leu Ser

Pro Ile Gly

Ile Asp Phe

Gln Val
1200
Leu

Leu

Arg

1210

Pro Gly Val Gly Gly

1230

Gln Ser Ala Gly Pro Glu Phe

1245
Leu Val Asp Tyr Leu Asp Val
1260

Ile Gln Phe Ser Asp Asp Pro

1275 1280

Ser Ser Lys Asp Glu Val Gln

1290 1295

Gly Gly Arg Gln Ile Asn

1310

Phe Lys Arg

1325

Leu Val
1340

Ala Val

Arg
1215
Lys Arg

Val

Asn Ile Pro Leu

Gln Phe Leu Ile Ser

Val Pro Glu

1355
Ala Arg
1370
Glu

Leu Lys
1360
Gln Glu
1375

Val

Asn Ala Asp

Val Phe Ser Ser
1390

Thr

Tyxr

Leu Leu Pro Ile

1405
Leu Ala Ser
1420

Asp

Gln Lys

Lys Leu Thr Arg

Ala Ala
1435
Gly

Ile Val Phe Leu
1440
Ile Arg
1455

Ser Lys

Asp Phe Ala His
1450
Leu Asn Ile Gly Pro
1470
Phe Pro
1485

Asp Ala

Asn Asp Val Glu Phe

Val Leu Ile Arg
1500

Thr Gly Lys

Pro

Ala Leu
1520
Arg Ile
1535
Lys Ser

Asn
1515
Ser Ala Gly Ser

Leu

Lys
1530
Leu Val Leu Gly Gly
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Gln Asp Asp

1540
Val

1555

Val Ser Leu
1570
Thr Ile Thr
1585
Glu

Leu Pxo

Ala Ala Thr

Pro Glu Lys

1635

Phe
1650
Val Asp

Asn Arg

Ile
1665

Gly
Asn
Asn
Pro
1620
Lys
Arg

Thr

1545
Ser Arg Phe Ala Gln Val
1560
Val Gly Asp Arg Asn Ile
1575
Asp Pro Arg
1590
Ile Glu Glu
1605
Ala

Leu Val Phe

Arg Ile Met

1610

Gly Val Asp
1625

Ile Val Phe

1640

Gln

Pro Pro

Lys Ala Asp

Ser Phe Glu val
1655

Tyr Glu

1670

Asp

val Asp Gly Asp
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1550

Ile Arg Ser Ser

1565

Asp Arg Thr

1580

Thr Val Arg
1595

Asn Ser Phe

Gly
Glu Leu
Glu Phe

Gly Pro

1615

Thr Pro Pro Pro Ser
1630
Leu Leu Asp Gly Ser
1645
Leu Arg Phe Val Ser
1660
Ser Ile Gln Val Gly

1675

Ile
Gln
Arg
1600
Ser
Arg
Ile

Glu

Leu
1680

Val Gln Tyr Thr Phe Phe Leu Lys Asp Phe
1695

Lys Val val Tyr

1710
Glu His Leu Arg
1725
Asp Gln Arg Val
1740

Val Glu Asp Ala

Ser
1685
Gln

Asn Asp Pro Asp Glu
1690

Ala Ile

1705

Val Gly

Ser Thr Lys Arg Ile Ile Asn

1700
His

Asp Lys

Gly Gly Axg Ala Asn Thr Leu Val

1715
His Phe
1730
Ile Ala

Lys
1720
Val Glu Ala Gly Ser Arg
1735
Ile Thr Gly Gly Lys
1750
Leu Thr Gln Arg Gly
1770
Asp Ser Glu Glu Val
1785
Arg Val Gly Asn Val
1800
Glu Thr Leu
1815
Asp Ala Ala
1830

Ser Arg Asp

Asn Pro Leu Pro
Gln
1745

Asp

Phe Val Gln
1760

Val

Ser
1755
Val Lys Val Phe Ala
1775

Gly Lys Ile Ala Ser Asn

1790
Gln Glu Leu Ser Glu Leu
1805

Ala Met His Glu Thr Leu
1820 '

Cys Asn
1835
Val

Val Ser Ala
1765

Ile

Leu

Asn
1780
Ala

Gly Val Arg
Ala Thr

1795
Glu Gln Val
1810
Pro

Ser Phe

Ser Leu His Asp

Cys Thr
1825

Leu Gly

Gly Vval Lys Ala Leu Asp Val Ile
1840

Val Ala Gln Lys

1855
Ile Ser Gln Met
1870
Val Arg Val Ser
1885

Phe Asp Phe Asp

Gln Asn Phe
1850

Ile Leu

1865

Arg Ser

Phe Asp Gly
1845
Gly Phe Glu Ser Lys
1860
Val Ser
1875

Ala Asn

Val Asp Ala Asn Arg

His Arg Cys Ser Gly Gly Pro Thr
1880
Pro Ser Gly
1895
Met Leu Glu
1910

Thr Glu Asp

Val Val
1890

Glu Tyr

1905

His Pro

Ala
1900
Asn

Thr Pro Val Glu

Gln Pro Glu Lys Phe Arg

1915
Lys

Met Arg Ser Gln
1920

Tyr Leu Asn Lys

1935
Ile His Phe Thr
1950

Ala Ser Glu Asn

1965

Gly Leu Glu Arg

Thr Leu

1930
Val Lys
1945
Asp

Leu Val
1925

Ser Pro Asp Ser

Tyr Val

Phe Arg Gln Ser Val
1940

Ala Asp

1955

Gln Glu

val

Asp Gly Gly Asp Leu Ala His
1960
Gly Val Arg Ala Leu
1975
Glu Arg Leu Met His
1990

Pro Leu Arg Leu Asn
2005

Leu Asp Asn Ile Ala

2025

Leu Arg

Leu Arg
1970

Val Val Asn Leu

1985

Met Tyr Asp Arg

Ile Val
1980
Glu Phe Gly Arg Gly Phe
1995 2000
Leu Leu Asp Leu Asp Tyr Glu
2010 2015

Glu Lys Ala Cys Cys Gly Val

2030

Leu

Leu

Leu Ala Glu Gln
2020
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Pro Cys Lys Cys

2035

Ile Gly Pro

2050

Gly Asp
2065

Thr Gln

Lys

Glu Gly

Gly Phe

Arg Gly Phe Pro

2100

Gly Leu Asp Gly
2115

Glu Lys Gly

2130

Lys Gly
2145

Gly Gln

Asn

Glu Arg

Asp Ser

Gly Pro Met Gly
2180
Glu Thr Gly Lys
2195
Lys Gly Asn
2210
Gly Thr Arg
2225

Leu

Lys
Gly
Ile Gly Glu
Pro

2260
Gly

Arg Gly Ala

Gly Glu Pro

2275
Arg Gly Glu
2290
Arg

Pro

Gly
2305
Pro Lys

Arg Gly
Gly Asn
Lys Gly Ile Arg
2340
Lys Gly
2355
Gly Asp

Gly Gln

Asn Arg

2370

Asp Lys Cys Pro

2385

Thr Glu Leu Ala

Thr Phe Gly Arg

2420

Ile Ala Glu

2435

Tyr Asn
2450

Lys Ser

Thr

Thr Asn

Arg val
2465

Thr Ser Lys Gln
Asn Thr Phe Lys
2500

Val Phe Phe Ser

Ser Gly Gln Arg Gly Asp Arg Gly Pro Ile

2040
Gly Ile Pro Gly
2055
Gly Pro Gly Glu
2070

2075

Glu Asp Gly Tyr Arg Gly

2060

Arg Gly Pro Pro Gly Val
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Gly Ser
2045
Tyxr Pro

Asn Gly
2080

Gln Gly Cys Pro
2085
Gly Glu Lys Gly

Gly Gln Arg
2090

Glu val Gly

Gly Val Lys

Glu Ile Gly

Gly Ser
2095

Leu Asp

2105
Glu Asp Gly Asp Lys Gly
2120
Pro Gly Arg Arg Gly Asp
2135
Gly Asp Val Gly Ile Arg
2150
Gln Glu Arg Gly Pro Lys
2165
Val Pro Gly Arg Asp Gly
2185
Gly Gly Phe Gly Arg
2200
Gly Pro Gly Gln Pro
2215
Gln Gly Pro Ala Gly
2230
Gly Ile Ser Gly Pro

Asn
Gly
Ala

Gln
2245
Gly Glu Arg Gly Arg Thr
2265

Pro Gly Pro Lys
2280

Gly Asp Asp

2295

Lys Gly Glu
2310
Gly

Glu Gly

Thr Gly Arg

Lys Arg Gly

Pro Glu Pro Leu
2325

Gly

Gly
Asn Ser
2345

Pro Gly

Arg Arg Gly

Arg Pro Gly Tyr

2360
Asp Gln Cys Ala
2375

Tyr Gly Pro Leu

Ser Ile

Cys Cys

2390

Phe Ala Leu Asp Thr Ser

2405

Met Arg Asp Val Val Leu

2425

Asn Cys Pro Thr

2440

Val Thr Thr

2455

Leu Asp Lys
2470

Ser Leu Glu

Ser Gly

Glu Glu Ile

Leu Ile Lys
Gln
2485

Arg Val Arg Asn

Thr
Gly

2505
Asn Thr Pro Thr

97

2170

2250

2330

2410

Leu
Lys
Gly
2155
Gly
vVal
Arg
Gly
Pro
2235
Arg
Gly
Gly
Asp
Phe
2315
Asn
Gly
Pro
Leu
Glu
2395
Glu
Ser
Ala
Arg

Asn
2475

Pro
Gly
2140
Asp
Glu
Pro
Gly
Phe
2220
Ala
Gly
Pro
Ile
Gly
2300
Pro
Gly
Pro
Ala
Ile
2380
Cys
Gly
Ile
Arg
Phe

2460
Leu

2110
Gly Ser Ser
2125
Pro Arg Gly

Gly
Glu
Pro

2160
Leu

Pro Gly Asn

Thr Gly Asp
2175
Gly Gly Pro Gly
2190
Pro Pro Gly Ala
2205
Glu Gly Glu Gln

Gly Pro Pro Gly

2240

Ser Gly Gly Ala

2255

Leu Gly Arg

2270

Gly Asn Pro
2285

Val Gly Ser

Lys
Gly
Glu
Gly Tyr Pro Gly
2320
Thr Thr Gly Pro

2335
Pro Gly Tle

2350

Gly Pro Arg
2365
Gln

val
Gly

Ser Ile Lys

Val Phe Pro
2400

Asp

Pro

Val Asn Gln
2415

Asn Val Leu

2430

Ala Val Vval

val

val
2445
Ala Asp Ser Lys

Gln Val Ala Leu
2480

Ala Met Ser Phe Val Ala Arg
2490
Phe Leu Met Arg Lys Val Ala

2495

2510

Arg Ala Ser Pro Gln Leu Arg Glu
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2515 2520
Ala Val Leu Lys Leu Ser Asp Ala
2530 2535
Arg Gln Glu Asp Arg Gln Leu
2545 2550
Ala Gly His Ala Leu Val
2565
Glu Asn Val Leu Thr
2580
Pro Ser Cys Gly Phe
2595
Ala

2525

Gly Ile Thr Pro Leu
2540
Asn Ala Leu Gln Ile
2555
Pro Ala Gly Arg Asp
2570

His Val Cys Leu Asp
2585
Ser

Phe Leu Thr

Asn Asn Thr

2560

Leu Thr Asp
2575

Ile Cys Asn

2590

Phe

Ile

val Leu

Phe Leu Cys

Ile Asp Gly
2600

Val

Trp Arg Pro Ser

2605

Ile Asp Met Ala

2620

Gln Phe Asn

2635

Asp Met Ser
2650

Val Val Gln

Arg Asp

Arg Arg Phe Ile Leu

2610
Ser

Ala Gly Ser Asp

2615

Glu Thr Thr Thr

2630 |

Tyr Leu Val Arg

2645

His Phe
2660

Ser Met

Asp

Asp Ala Phe Glu Met

2625
Tyr Ile

Leu Lys Lys
2640

Pro Lys

2655

Pxro

Ala Gln Leu Pro Asp

Ala Gln Ala Val Ala

2665
Lys Val Glu Phe

Ala
2670
Leu

Ser Arg His Ser

Glu Val
2675

Sexr Lys Glu

Val
2680
vVal

Ser Thr
2685

Arg

Ser Pro Pro Asp

Leu Met Thr
2695

Ala

Tyxr

Gln
2705
Glu

Gly
2690
Leu

Lys Asp Phe Leu Ser
2700

Gly Ser Ala Ile

2715
Asn Pro Arg Asp
2730
Pro Glu Gln Gln
2745

Cys

Gly
Gln Ile
2720
Val

Gly Thr Arg Leu Glu Thr

2710
Ser Ala

Tvr
Val Phe Glu

2725
Leu Thr Gly Glu
2740
Ile

Ile
2735
Glu

Asn Pro Leu Lys

Val Met Val Glu

2750
Phe

Leu Leu Ala

Gln Val
2755
Ile

Leu Gln Ala Phe val Val

2765
Tyr Thr

Arg Lys
2760

Asn

Lys Gly Tyr

Leu Gly Ile
2770

Glu

Gly Arg Lys Val

2775

Asp Val Phe

2790

Pro Leu
2805

Asn Ala

Lys Glu Val Phe Ala
2780
Leu Val Asp
2795
Gly Arg Leu
2810

Ser Pro Asp

Glu
2800
Phe

Ser Pro Asn Phe Thr

2785
Leu

Lys Lys Ser

Asn Glu Met Arg Phe Ser

2815
Lys

Glu Leu Pro

Val Glu
2820
Phe Gln Gly

Ser Phe Leu Gln

2825
Pro

Ser Tyr Ile Arg
2830

Leu Val

2845

Ser

Gln
2840
Pro

Cys Asp Trp Phe

2835
Lys Gln Val Asn

ASp Thr Lys Asn Lys
His
2850
Asn

val
2855
Thr

Asn Val Thr Thr
2860
Val Thr Thr Thr
2875
Thr Thr Lys Pro
2890

Ala Ala Lys Pro

Gly Asn Ser Pro

Pro Val Thr Thr
2870

Thr Thr Lys Pro

2885
Gln Pro Ser Val
2900
Val Ala Ala Lys
2915

Val

Ser
2865
Thr

Val
2880
Ile

Lys Pro Lys Pro

Thr Val Thr Thr Val Thr

2895

Ile Asn Ala Pro

2905

Ala Thr Lys Thr Ala
2925

Thr Ala Ala Lys Pro Val Ala

2940

Ala
2910
Thr val

Lys Pro Ala

Pro Val
2920
Ala

Lys Pro Arg
Pro

2930

Pro Ala Val Lys Pro Ala

2935

Lys Pro Ala

2945
Thr Lys Pro
Lys Pro Ala

Val Phe Glu

2995

Ala Val Arg
2950
Glu Val Pro Arg
2965
Thr Thr Lys Pro
2980
Ile Thr Glu Asn

Pro

Pro

Pro

Val

Ser
3000

Ala Ala Ala Ala
2955
Gln Ala Ala Lys
2970
Val Lys Met Leu
2985
Ala Lys Leu His

98

Lys Pro Val

Pro Ala Ala

2975

Arg Glu val

2990
Trp Glu Arg
3005

Ala
2960
Thy
Gln

Pro
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Glu Pro Pro Gly Pro Tyr Phe Tyr Asp Leu Thr Val Thr Ser Ala His

3010 3015 3020
Asp Gln Ser Leu Val Leu Lys Gln Asn Leu Thr Val Thr Asp Arg Val
3025 3030 3035 3040
Ile Gly Gly Leu Leu Ala Gly Gln Thr Tyr His Val Ala Val Val Cys
3045 3050 3055
Tyr Leu Arg Ser Gln Val Arg Ala Thr Tyr His Gly Ser Phe Ser Thr
3060 3065 3070
Lys Lys Ser Gln Pro Pro Pro Pro Gln Pro Ala Arg Ser Ala Ser Ser
3075 3080 3085
Ser Thr Ile Asn Leu Met Val Ser Thr Glu Pro Leu Ala Leu Thr Glu
3090 3095 3100
Thr Asp Ile Cys Lys Leu Pro Lys Asp Glu Gly Thr Cys Arg Asp Phe
3105 3110 3115 3120
Ile Leu Lys Trp Tyr Tyr Asp Pro Asn Thr Lys Ser Cys Ala Arg Phe
3125 3130 3135
Trp Tyr Gly Gly Cys Gly Gly Asn Glu Asn Lys Phe Gly Ser Gln Lys
3140 3145 3150
Glu Cys Glu Lys Val Cys Ala Pro Val Leu Ala Lys Pro Gly Val Ile
3155 3160 3165
Ser Val Met Gly Thr
3170
<210> 219
<211> 2806
<212> DNA
<213> Homo sapiens
<400> 219
ggatccagga ctgagatccc agaaccatga acctggccat cagcatcget ctectgectaa 60
caggtacccg gcatggggca ggactgggge tccaggcegec ctggettecet teecctecaga 120
gaagcagctt ctccctcaca gtctcagaaa agcgcaggtg acaaagagag ggctcttttt 180
catcctgaag tcagcecgatc caccgegctg atattctgac ggectgaggt ggtttttgga 240
aacacagttt gctgagccct ccttcacact attgaactag aatccccaac tgagaaccca 300
ggaaccagca tcaactccct aagatctect gtccttgaaa cacattgata ggatccaagg 360
ctcaagcaga gtggggaggg aggctggggt ctgcaaagga gaagtgggat ccctggggtg 420
gggaaaggca ctcagagagce agaccccggt cccctcecta gecaggecca tctctccact 480
tcaggtgggt gggaggecccce tgtgeccgcag geccctecag tttgaaggag gecactgetgg 540
tgccagtett gcaggtctecc cgagggcaga aggtgaccag cctaacggec tgectagtgg 600
accagagect tegtcectggac tgecgceccatg agaataccag cagttcacce atccagtacg 660
agttcageect gaccecgtgag acaaagaagc acgtgetett tggcactgtg ggggtgcctg 720
agcacacata ccgctcccga accaacttca ccagcaaata ccacatgaag gtcctctact 780
tatcecgeett cactagcaag gacgagggca cctacacgtg tgcactccac cactctggec 840
attccccacc catctecctee cagaacgtca cagtgetcag aggtgagaca agcccctaac 900
aaggtcaagt gagctgggag agccaggctc ggggacagca ggcagttccce ttggetggac 960
tagagaggag aatagcccca taacgctcte accctctece aactgectgece tggtcaactg 1020
gggaaccatt gcctteggtg tgaatggggt gaagagctca gggcecagaca ggcagagcag 1080
tgtggttcca ccagaactgt gggcaaggcc tttggcccct aatcttceccectt ctecccagecgg 1140
gaaacaggga tgacaccacc tccctcagec agttttecttg tcatgatgtt tagtaaggtt 1200
ttcataagat gatatgtgtg caagagatca gtaatctgca aatgggaaag atggctggtt 1260
ctgtgagacc aggctgttce tggtcccage taagacattg cagtacccac ctcccaaagg 1320
gagtacaccc ttgctttggg cctgtgcctyg cctgagtecct gatccecgtett ccttectacce 1380
ctgccecegyg cccccttete tttetgecaga caaactggte aagtgtgagg geatcagect 1440
gctggctcag aacacctegt ggetgctget getcecctgetg tcecectecteee tecteccagge 1500
cacggatttce atgtccetgt gactggtggg gecccatggag gagacaggaa gcectcaagtt 1560
ccagtgcaga gatcctactt ctctgagtca gctgaccccc tcecccccaat ccctcaaacc 1620
ttgaggagaa gtggggaccc cacccctcat caggagttcc agtgctgcat gecgattatct 1680
acccacgtee acgcggccac ctcaccctet cecgecacacct ctggetgtet ttttgtactt 1740
tttgttccag agctgettet gtectggttta tttaggtttt atccttcctt ttctttgaga 1800
gttcgtgaag agggaagcca ggattgggga cctgatggag agtgagagca tgtgaggggt 1860
agtgggatgg tggggtacca gccactggag gggtcatcct tgcccatcgg gaccagaaac 1920

929
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ctgggagaga
gtcctgacag
ccaccaagaa
gccacaacca
ggccttgggg
ggttggagaa
agcatggccce
caagaccctc
ccaagtcagg
ggcacttect
gacagcccce
catggagtga
ccccaccegg
tctcattgag
tccacctgge

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

<400>

Met Asn Leu

Ser Arg Gly

Ser Leu Arg

35
Gln Tyr Glu
50

Gly Thr Val

Thr Ser Lys

Lys Asp Glu
Ile
115

Glu

Pro Pro

Lys Cys
130
Leu Leu
145

Leu

Leu

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

<400>
* ggctectcace
cccggectet
gctccaagga
agtgggtaca
agtactacag
attacttctt
acacctgtgce
tctacgaagt

aggggtctgt
ccacccctgg

cttggatgag
cactcctcgg
tttgtggccect
aaaaaaaata
catgacccag
ggaggtaaag
tgctgecect
tcaggctgte
tggggtggag
ccecctegece
tgcececgeag
gacccaggag
tggttcttcee
gacaaagaaa
cttegetect

220
161
PRT

gagtggttgg
caggcatggce
accttgtgag
aaaagggcag
tgaagatgca
gatgagggtt
ccctgectee
ccaagctecce
tcccagaget
atcagtgecca
gcctgectte
ccggacactt
tgttctgtga
actgcacaat
ccagcagtgce

Homo sapiens

220

Ala Ile Ser Ile

5
Gln Lys
20
Leu Asp

Phe Ser

Gly Val
70
His
85
Thr

Tyr

Gly
100
Ser Ser

Gly Ile

Leu Ser
15

221
736
DNA

val
Cys
Leu
Pro
Met
Tyr
Gln
Ser

Leu

Ala

Thr Ser

Leu

Leu

gctgtgetgg
tggtgcctga
ggagagaact
ccctecttac
ggtttgacca
catcatccct
acccacagtg
aagagcttcc
gcacagggtt
gccectgetg
tcagggactt
ctcaggaaat
ctgtgtatag
aaaaccaagc
ctgcctgeece

Leu Leu
10

Thr Ala

25

Arg His
Thr
55

Glu

Arg
His
Lys Val
Thr Cys

vVal
120
Leu

Asn

Leu
135
Ser 'Leu
0

Homo sapiens

221
ctecctctect
gtgtaccctg
ggagaatagg
gcegtgeccett
acgceccgetg
cgacgtagag
cttccatgaa
tcecctgggag
gccaggeccag
actggtggcc

gcagctccag
ctactcctga
ataatcccag
cacttcgeca
caggtgctge
gtgggecgea
cagccagaac
gacagaatgt
tcacaccgac
cccacccetge

Glu
Glu
Thr
Leu
Ala
105
Thr
Ala

Leu

Asn Thr

Thr Lys

Tyr Arg
75
Tyr Leu
90
Leu His

Val Leu

Gln Asn

Gln Ala
155

ctctgtgetce
tggctaccct
gtggcatcta
tcagcgagta
gagccaggga
ccatatgtac
tgcagaagaa
ccctggtgaa
caccacccac
gggaggcctce

100

gcctagcacg
agaccccaga
gaggatctcc
cactgtggaa
ggaaagcagc
ccctgectaa
gagagggcta
agagctctga
tggcccaagt
gctggtgect
ctgcggggec
ggcttttccee
tgccaccaca
ctctggaatce
ccgett

Thr Val Leu
Val
30

Ser

Cys Leu
Ser
45

His

Ser

Lys Val

60
Ser

Arg Thr

Ser Ala Phe

His Ser Gly

110

Arg Asp Lys
125

Thr Ser

140

Thr

Trp

Asp Phe

tgcctetgag
ggctggggcet
tgatgcagac
caacaaggcc
gcagaccttt
caagtcccag
acagttatge
ttccaggtgt
tcccacccecce
ccecatgtgece

PCT/US01/24031
gacatggtct 1980
tgtgagggca 2040
agcattctca 2100
gtcecctcaga 2160
gctagtggag 2220
ggaagctaaa 2280
caaaggagda 2340
cccacagect 2400
ttctaaggga 2460
gagcccecteca 2520
tgaggcaagc 2580
aacccccagce 2640
gcttatggea 2700
tgtcctegtg 2760

2806
Gln Vval
15
Asp Gln
Pro Ile
Leu Phe
Asn Phe
80
Thr Ser
95
His Ser
Leu Val
Leu Leu
Met Ser
160
gagaccatgg 60
ctggcctcga 120
ctcaatgatg 180
accgaagatyg 240
gggggggtga 300
cccaacttgg 360
tctttegaga 420
caagaagcct 480
tgtagtgcte 540
tgtgccaaga 600
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gacagacaga gaaggctgca ggagtccttt gttgcectcage
cttecttcett gecttctaata gacctggtac atggtacaca
aaacagtagc atcgcc
<210> 222
<211> 594
<212> DNA
<213> Homo sapiens
<400> 222
cccaccectgg gacaggctet caccctecte tectgeaget
tgaggagacc atggcccagce atctgagtac cctgcetgetce
ggccctggec tggagcccca aggaggagga taggataatc
agacctcaat gatgagtggg tacagcgtge ccttcactte
ggccaccaaa gatgactact acagacgtce gectgcgggta
cgttgggggg gtgaattact tecttcgacgt agaggtgggce
ccagcccaac ttggacacct gtgecttcca tgaacagcca
gtgctettte gagatctacg aagttccectg ggagaacaga
gtgtcaagaa tcctagggat ctgtgccagg ccattegeac
ccectgtagt gectcecccaccce ctgggggcca atgggactgt
<210> 223
<211> 141
<212> PRT
<213> Homo sapiens
<400> 223
Met Ala Arg Pro Leu Cys Thr Leu Leu Leu Leu
1 5 10
Gly Ala Leu Ala Ser Ser Ser Lys Glu Glu Asn
20 25
Gly Ile Tyr Asp Ala Asp Leu Asn Asp Glu Trp
35 40
His Phe Ala Ile Ser Glu Tyr Asn Lys Ala Thr
50 55
Arg Arg Pro Leu Gln Val Leu Arg Ala Arg Glu
65 70 75
Val Asn Tyr Phe Phe Asp Val Glu Val Gly Arg
85 90
Ser Gln Pro Asn Leu Asp Thr Cys Ala Phe His
100 105
Gln Lys Lys Gln Leu Cys Ser Phe Glu Ile Tyr
115 120
Asp Arg Met Ser Leu Val Asn Ser Arg Cys Gln
130 135
<210> 224
<211> 141
<212> PRT
<213> Homo sapiens
<400> 224
Met Ala Gln His Leu Ser Thr Leu Leu Leu Leu
1 5 10
Val Ala Leu Ala Trp Ser Pro Lys Glu Glu Asp
20 25
Gly Ile Tyr Asn Ala Asp Leu Asn Asp Glu Trp
35 40
His Phe Ala Ile Ser Glu Tyr Asn Lys Ala Thr
50 55
Arg Arg Pro Leu Arg Val Leu Arg Ala Arg Gln

101

agggcgcetct
cacccccace

ccagcetttgt
ctgctggeca
ccgggtggea
gccatcageg
ctaagagcca
cgaaccatat
gaactgcaga
aggtccctgg
cagccaccac
gcaggagaca

Met Ala Thr

Ile Ile
30

Arg

Arg
Val Gln
45
Glu Asp
60

Gln

Glu

Thr Phe

Thr Ile Cys

Glu Gln Pro
110
Val Pro
125 .

Ala

Glu

Glu
140

Leu Ala Thr
Ile
30

Arg

Ile
Val Gln
45
Lys Asp
60
Gln

ASpP

Thr Val

PCT/US01/24031
gcectceccte 660
tcctgecaatt 720

736
gctctgecte 60
cectagetgt 120
tctataacge 180
agtataacaa 240
ggcaacagac 300
gtaccaagtc 360
agaaacagtt 420
tgaaatccag 480
ccactcccac 540
gcgg 594
Leu Ala
15
Pro Gly
Ala Leu
Tyr Tyr
Gly Gly
80
Thr Lys
95
Glu Leu
Trp Glu
Leu Ala
15
Pro Gly
Ala Leu
Tyr Tyr
Gly Gly
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65 70 75 80
Val Asn Tyr Phe Phe Asp Val Glu Val Gly Arg Thr Ile Cys Thr Lys
85 90 95
Ser Gln Pro Asn Leu Asp Thr Cys Ala Phe His Glu Gln Pro Glu Leu
100 105 110
Gln Lys Lys Gln Leu Cys Ser Phe Glu Ile Tyr Glu Val Pro Trp Glu
115 120 125
Asn Arg Arg Ser Leu Val Lys Ser Arg Cys Gln Glu Ser
130 135 140
<210> 225
<211> 5460
<212> DNA
<213> Homo sapiens
<400> 225
cgggccegogt getgaaggge agggaacaac ttgatggtge tactttgaac tgettttett 60
ttctectttt tgcacaaaga gtctcatgtc tgatatttag acatgatgag ctttgtgeaa 120
aaggggagct ggctacttct cgctctgett catcccacta ttattttgge acaacaggaa 180
gctgttgaag gaggatgttc ccatcttggt cagtcctatg cggatagaga tgtctggaag 240
ccagaaccat gecaaatatg tgtctgtgac tcaggatccg ttctctgecga tgacataata 300
tgtgacgatc aagaattaga ctgccccaac ccagaaattc catttggaga atgttgtgea 360
gtttgecccac agecctccaac tgetcctact cgecectccta atggtcaagg acctcaagge 420
cccaagggag atccaggccce tcoctggtatt cetgggagaa atggtgaccce tggtattcca 480
ggacaaccag ggtcccctgg ttctcetgge ccccctggaa tctgtgaatc atgeccctact 540
ggtcctcaga actattctce ccagtatgat tcatatgatg tcaagtctgg agtagcagta 600
ggaggactcg caggctatce tggaccagct ggccccccag gecctecegg tceccectggt 660
acatctggtc atcectggttc ccctggatct ccaggatacc aaggaccccce tggtgaacct 720
gggcaagctg gtccttcagg cccteccagga cctectggtg ctataggtcece atctggtect 780
gctggaaaag atggagaatc aggtagaccc ggacgacctg gagagegagg attgectgga 840
cctccaggta tcaaaggtcc agctgggata cctggattcc ctggtatgaa aggacacaga 200
ggcttcgatyg gacgaaatgg agaaaagggt gaaacaggtg ctcctggatt aaagggtgaa 960
aatggtcttc caggcgaaaa tggagctcct ggacccatgg gtccaagagg ggetcctggt 1020
gagcgaggac ggccaggact tectgggget gcaggtgctce ggggtaatga cggtgetega 1080
ggcagtgatg gtcaaccagg ccctectggt cctecctggaa ctgccggatt ccctggatcee 1140
cctggtgcta agggtgaagt tggacctgca gggtctcecctg gttcaaatgg tgcccctgga 1200
caaagaggag aacctggacc tcagggacac gctggtgctc aaggtcctce tggecctect 1260
gggattaatg gtagtcctgg tggtaaaggce gaaatgggtce ccgectggecat tectggaget 1320
cctggactga tgggagcccg gggtcctcca ggaccagecg gtgctaatgg tgcetecctgga 1380
ctgcgagogtg gtgcaggtga gecctggtaag aatggtgeca aaggagagec cggaccacgt 1440
ggtgaacgcg gtgaggctgg tattccaggt gttccaggag ctaaaggcga agatggcaag 1500
gatggatcac ctggagaacc .tggtgcaaat gggcttccag gagctgcagg agaaaggggt 1560
gccectgggt tcecgaggacce tgctggacca aatggcatcce caggagaaaa gggtcctget 1620
ggagagcgtyg gtgctccagg cectgcaggg cccagaggag ctgctggaga acctggeaga 1680
gatggcgtce ctggaggtce aggaatgagg ggcatgcccg gaagtccagg aggaccagga 1740
agtgatggga aaccagggcc tcccggaagt caaggagaaa gtggtcgacc aggtectect 1800
gggccatctg gtcceccgagg tcagectggt gtcatggget teccccggtcece taaaggaaat 1860
gatggtgctce ctggtaagaa tggagaacga ggtggccctg gaggacctgg ccctcagggt 1920
cctectggaa agaatggtga aactggacct caaggacccc cagggcctac tgggecctggt 1980
ggtgacaaag gagacacagg accccctggt ccacaaggat tacaaggett gecctggtaca 2040
ggtggtccte caggagaaaa tggaaaacct ggggaaccag gtccaaaggg tgatgceggt 2100
gcacctggag ctccaggagg caagggtgat gectggtgccce ctggtgaacg tggacctcect 2160
ggattggcag gggccccagg acttagaggt ggagetggte cccctggtec cgaaggagga 2220
aagggtgctg ctggtcctec tgggeccacct ggtgctgctg gtactcectgg tctgcaagga 2280
atgcctggag aaagaggagg tcttggaagt cctggtccaa agggtgacaa gggtgaacca 2340
ggcggceccag gtgctgatgg tgtcccaggg aaagatggece caaggggtcce tactggtect 2400
attggtccte ctggeccage tggccageet ggagataagg gtgaaggtgg tgccccegga 2460
cttccaggta tagctggacc tcgtggtage cctggtgaga gaggtgaaac tggccctcca 2520
ggacctgctg gtttccectgg tgctcctgga cagaatggtg aacctggtgg taaaggagaa 2580
agaggggctce cgggtgagaa aggtgaagga ggccctcctg gagttgcagg accccctgga 2640
ggttctggac ctgctggtee tecctggtcecce caaggtgtca aaggtgaacg tggcagtcect 2700
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ggtggacctg
aatggtaacc
cctgegggta
ggccaaccag
cttgggattg
cctaggggaa
ggtctcagtyg
gctggtgaac
tctectggtg
ggtcatccag
agtggccctg
cctcaaggec
ggacatcgag
cagggtgcaa
cctectggea
ggtaacagag
cctggaccte
gggattggag
ttcaaaatca
agcctcatta
ttctgeccatce
ttggatgcta
cctttgaatg
tggtttggag
gaagatgtcc
aacatcacat
aagaaggccc
aaattcacct
acagtctttg
tatgacattg
taaaccaaac
gttctaatct
tgtttggaaa
ccaaatacaa
tcaatggtgc
tctttgaatc
tctttctgaa
tggtcagaaa
gataaaactt
taatgcaaga
ctgcttgtaa
ggaaggcttt
agaattgttg
aaagattcat
aaaccaaatt
ttgtaagctt

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

<400>
Met Met Ser

1

His Pro Thr

Ser His Leu

gtgctgctgyg
caggacccce
acactggtgce
gagagaaggg
ctgggatcac
gcectggece
gagaacgtgg
ctggaagaga
gcaagggtga
gcccacctagg
ctggcecctge
cacgtggtga
gattcecctgg
tcggcagtcece
aagatggaac
gtgaaagagyg
ctggtgceccce
gtgaaaaagc
acaccgatga
gtcctgatgg
ctgaactcaa
tcaaggtatt
ttccacggaa
agtccatgga
ttgatgtgca
atcactgcaa
tgaagctgat
acacagttct
aatatcgaac
gtggtcctga
tctatctgaa
tgtcaaccag
cagtataatt
ttcaaatgct
tataataaat
ctagcccate
atagtcaaat
cacagattgt
ataaatttca
atttaaagaa
aggtgctect
aaagacgcat
acttgcattce
tggcatgcca
atggggctgce
gtatgtggtt

226
1466
PRT
226

5

20

cttecctggt
aggtcccagce
tcctggcage
atcgectggt
tggagcacgg
tcagggtgtce
tceceectgga
tggaaaccct
tcgtggtgaa
tecectgteggt
tggtgctccce
caaaggtgaa
taatccaggt
aggacctgca
cagtggacat
atctgagggc
tggtccttge
tggcggtttt
gattatgact
ttctecgtaaa
gagtggagaa
ctgtaatatg
acactggtgg
tggtggtttt
gctggcattce
aaatagcatt
ggggtcaaat
ggaggatggt
acgcaaggct
tcaagaattt
atcccaacaa
tgcaagtgac
tgacaaagaa
ttttgtttta
aaacttcaac
tgcagagcaa
acgaaattag
attctatgag
ttgattaatc
atatttttaa
cttttttett
gttatggtgce
agaacataaa
cagggattct
ttttgtcaca
gttgatcecttt

Homo sapiens

Phe Val Gln Lys Gly

Ile Ile Leu Ala Gln

gctegtggte
gottctccag
cctggagtgt
gcccagggec
ggtcttgcag
aagggtgaaa
ccccagggte
ggatcagatg
aatggctctc
ccagctggaa
ggtectgetg
acaggtgaac
gccccaggtt
ggccccagag
ccaggtcccea
tcceccaggece
tgtggtggtyg
gccecegtatt
tcactcaagt
aaccccgceta
tactgggttg
gaaactgggg
acagattcta
cagtttagct
cttecgacttc
gcatacatgg
gaaggtgaat
tgcacgaaac
gtgagactac
ggtgtggacyg
aaaaaattta
cgacaaaatt
aaatgatact
tttttttacc
actctttatg
tgactgtgct
aaaagcccte
tcccagaaga
tcctggaaga
agccacaatt
gtcattgctg
taatgtactt
tgcacaaaat
cctecttecat
ctagcataga
tttttcetta

ttcctggtec
gcaaggatgg
ctggaccaaa
caccaggagc
gaccaccagg
gtgggaaacc
ttectggtet
gtcttccagg
ctggtgccce
agagtggtga
gttcecgagy
gtggagctge
ctececaggecec
gacctgttgg
ttggaccacc
acccagggca
ttggagceccgce
atggagatga
ctgttaatgg
gaaactgcag
accctaacca
aaacatgcat
gtgctgagaa
acggcaatcc
tctecageceg
atcaggccag
tcaaggctga
acactgggga
ctattgtaga
ttggccctgt
actccatatg
ccagttattt
tctetttttt
aattccaatt
ataacaacac
caccagtaaa
cctattttaa
tgaaaaaaat
ttggtttaaa
attttaatat
gtcaagatta
tcacttttaa
ctgtacatgt
cctgtaaagg
gaatgtgttyg
cagacaccca

PCT/US01/24031
tcectggtagt 2760
gcececccaggt 2820
aggtgatget 2880
tccaggcecca 2940
catgccaggt 3000
aggagctaac 3060
ggctggtaca 3120
ccgagatgga 3180
tggcgetcect 3240
cagaggagaa 3300
tgctectggt 3360
tggcatcaaa 3420
tgctggtcag 3480
acccagtgga 3540
agggecctega 3600
accaggccct 3660
tgccattget 3720
accaatggat 3780
acaaatagaa 3840
agacctgaaa 3900
aggatgcaaa 3960
aagtgccaat 4020
gaaacacgtt 4080
tgaacttcct 4140
agcttcccag 4200
tggaaatgta 4260
aggaaatagc 4320
atggagcaaa 4380
tattgcaccce 4440
ttgecttttta 4500
tgttcctett 4560
atttccaaaa 4620
tgctgtteca 4680
tcaaaatgtc 4740
tgtgttatat 4800
agataacctt 4860
ctacctcaac 4920
tttatacgtt 4980
aagaaaagtg 5040
tggatatcaa 5100
ctaatatttg 5160
actctagatc 5220
ctecccatcag 5280
tcaacaataa 5340
aaatttaact 5400
taataaaata 5460

Ser Trp Leu Leu Leu Ala Leu Leu

10

15

Gln Glu Ala Val Glu Gly Gly Cys

25

103

30
Gly Gln Ser Tyr Ala Asp Arg Asp Val Trp Lys Pro Glu
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35 40 45
Pro Cys Gln Ile Cys Val Cys Asp Ser Gly Ser Val Leu Cys Asp Asp
50 55 60
Ile Ile Cys Asp Asp Gln Glu Leu Asp Cys Pro Asn Pro Glu Ile Pro
65 70 75 80
Phe Gly Glu Cys Cys Ala Val Cys Pro Gln Pro Pro Thr Ala Pro Thr
85 90 95
Arg Pro Pro Asn Gly Gln Gly Pro Gln Gly Pro Lys Gly Asp Pro Gly
100 105 110
Pro Pro Gly Ile Pro Gly Arg Asn Gly Asp Pro Gly Ile Pro Gly Gln
115 120 125
Pro Gly Ser Pro Gly Ser Pro Gly Pro Pro Gly Ile Cys Glu Ser Cys
130 135 140
Pro Thr Gly Pro Gln Asn Tyr Ser Pro Gln Tyr Asp Ser Tyr Asp Val
145 150 155 160
Lys Ser Gly Val Ala Val Gly Gly Leu Ala Gly Tyr Pro Gly Pro Ala
165 170 175
Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Thr Ser Gly His Pro Gly
180 i 185 190 |
Ser Pro Gly Ser Pro Gly Tyr Gln Gly Pro Pro Gly Glu Pro Gly Gln
195 200 205
Ala Gly Pro Ser Gly Pro Pro Gly Pro Pro Gly Ala Ile Gly Pro Ser
210 215 220
Gly Pro Ala Gly Lys Asp Gly Glu Ser Gly Arg Pro Gly Arg Pro Gly
225 230 . 235 240
Glu Arg Gly Leu Pro Gly Pro Pro Gly Ile Lys Gly Pro Ala Gly Ile
245 250 255
Pro Gly Phe Pro Gly Met Lys Gly His Arg Gly Phe Asp Gly Arg Asn
260 265 270
Gly Glu Lys Gly Glu Thr Gly Ala Pro Gly Leu Lys Gly Glu Asn Gly
275 280 285
Leu Pro Gly Glu Asn Gly Ala Pro Gly Pro Met Gly Pro Arg Gly Ala
290 295 300
Pro Gly Glu Arg Gly Arg Pro Gly Leu Pro Gly Ala Ala Gly Ala Arg
305 310 315 320
Gly Asn Asp Gly Ala Arg Gly Ser Asp Gly Gln Pro Gly Pro Pro Gly
325 330 : 335
Pro Pro Gly Thr Ala Gly Phe Pro Gly Ser Pro Gly Ala Lys Gly Glu
340 345 350
Val Gly Pro Ala Gly Ser Pro Gly Ser Asn Gly Ala Pro Gly Gln Arg
355 360 365
Gly Glu Pro Gly Pro Gln Gly His Ala Gly Ala Gln Gly Pro Pro Gly
370 375 380
Pro Pro Gly Ile Asn Gly Ser Pro Gly Gly Lys Gly Glu Met Gly Pro
385 390 395 400
Ala Gly Ile Pro Gly Ala Pro Gly Leu Met Gly Ala Arg Gly Pro Pro
405 410 415
Gly Pro Ala Gly Ala Asn Gly Ala Pro Gly Leu Arg Gly Gly Ala Gly
420 425 430
Glu Pro Gly Lys Asn Gly Ala Lys Gly Glu Pro Gly Pro Arg Gly Glu
435 440 445
Arg Gly Glu Ala Gly Ile Pro Gly Val Pro Gly Ala Lys Gly Glu Asp
450 455 460
Gly Lys Asp Gly Ser Pro Gly Glu Pro Gly Ala Asn Gly Leu Pro Gly
465 470 475 - 480
Ala Ala Gly Glu Arg Gly Ala Pro Gly Phe Arg Gly Pro Ala Gly Pro
485 490 495
Asn Gly Ile Pro Gly Glu Lys Gly Pro Ala Gly Glu Arg Gly Ala Pro
500 505 510
Gly Pro Ala Gly Pro Arg Gly Ala Ala Gly Glu Pro Gly Arg Asp Gly
515 520 525
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Val Pro Gly Gly Pro Gly Met Arg Gly Met Pro Gly Ser Pro Gly Gly
530 535 540
Pro Gly Ser Asp Gly Lys Pro Gly Pro Pro Gly Ser Gln Gly Glu Ser
545 550 555 560
Gly Arg Pro Gly Pro Pro Gly Pro Ser Gly Pro Arg Gly Gln Pro Gly
565 570 ! 575
Val Met Gly Phe Pro Gly Pro Lys Gly Asn Asp Gly Ala Pro Gly Lys
580 585 590
Asn Gly Glu Arg Gly Gly Pro Gly Gly Pro Gly Pro Gln Gly Pro Pro
595 600 ] 605
Gly Lys Asn Gly Glu Thr Gly Pro Gln Gly Pro Pro Gly Pro Thr Gly
610 615 620
Pro Gly Gly Asp Lys Gly Asp Thr Gly Pro Pro Gly Pro Gln Gly Leu
625 630 635 640
Gln Gly Leu Pro Gly Thr Gly Gly Pro Pro Gly Glu Asn Gly Lys Pro
645 650 655
Gly Glu Pro Gly Pro Lys Gly Asp Ala Gly Ala Pro Gly Ala Pro Gly
660 665 670
Gly Lys Gly Asp Ala Gly Ala Pro Gly Glu Arg Gly Pro Pro Gly Leu
675 680 685
Ala Gly Ala Pro Gly Leu Arg Gly Gly Ala Gly Pro Pro Gly Pro Glu
690 695 700
Gly Gly Lys Gly Ala Ala Gly Pro Pro Gly Pro Pro Gly Ala Ala Gly
705 710 715 720
Thr Pro Gly Leu Gln Gly Met Pro Gly Glu Arg Gly Gly Leu Gly Ser
725 730 735
Pro Gly Pro Lys Gly Asp Lys Gly Glu Pro Gly Gly Pro Gly Ala Asp
740 745 750
Gly Val Pro Gly Lys Asp Gly Pro Arg Gly Pro Thr Gly Pro Ile Gly
755 760 765
Pro Pro Gly Pro Ala Gly Gln Pro Gly Asp Lys Gly Glu Gly Gly Ala
770 775 780
Pro Gly Leu Pro Gly Ile Ala Gly Pro Arg Gly Ser Pro Gly Glu Arg
785 790 795 800
Gly Glu Thr Gly Pro Pro Gly Pro Ala Gly Phe Pro Gly Ala Pro Gly
805 810 815
Gln Asn Gly Glu Pro Gly Gly Lys Gly Glu Arg Gly Ala Pro Gly Glu
820 825 830
Lys Gly Glu Gly Gly Pro Pro Gly Val Ala Gly Pro Pro Gly Gly Ser
835 840 845
Gly Pro Ala Gly Pro Pro Gly Pro Gln Gly Val Lys Gly Glu Arg Gly
850 855 860
Ser Pro Gly Gly Pro Gly Ala Ala Gly Phe Pro Gly Ala Arg Gly Leu
865 870 875 880
Pro Gly Pro Pro Gly Ser Asn Gly Asn Pro Gly Pro Pro Gly Pro Ser
885 890 895
Gly Ser Pro Gly Lys Asp Gly Pro Pro Gly Pro Ala Gly Asn Thr Gly
900 905 910
Ala Pro Gly Ser Pro Gly Val Ser Gly Pro Lys Gly Asp Ala Gly GIn
915 920 925
Pro Gly Glu Lys Gly Ser Pro Gly Ala Gln Gly Pro Pro Gly Ala Pro
930 935 940
Gly Pro Leu Gly Ile Ala Gly Ile Thr Gly Ala Arg Gly Leu Ala Gly
945 950 955 960
Pro Pro Gly Met Pro Gly Pro Arg Gly Ser Pro Gly Pro Gln Gly Val
965 970 975
Lys Gly Glu Ser Gly Lys Pro Gly Ala Asn Gly Leu Ser Gly Glu Arg
980 985 990
Gly Pro Pro Gly Pro Gln Gly Leu Pro Gly Leu Ala Gly Thr Ala Gly
995 1000 1005
Glu Pro Gly Arg Asp Gly Asn Pro Gly Ser Asp Gly Leu Pro Gly Arg
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1010
Asp Gly

1025 ¢

Gly
Pro
Ala
Gly
Ile
1105
Pro
Gly
Thr
Arg
Gly
1185
Gly
Ala
Glu
Ile
Leu
1265
Pro
Glu
Lys
Gly
Leu
1345
Ser
Ala
Met

Thr

Ala

Ala

Gly

Pro

1090

Lys

Gly

Pro
Ser

Gly

1170

Pro
Ala
Pro
Ile

Ser

1250

Lys
Asn
Thr
His

Glu

1330

Pro
Ser
Tyr
Gly

Tyr

1015

Ser Pro Gly Gly Lys

1030
Pro Gly Ala Pro

1045
Gly Lys Ser Gly
1060

Ala Pro Gly Pro
1075
Arg

Gly
Asp
Ala
Gly

1095
Phe

Gly Asp Lys

His Arg Gly

1110

Ala Gly Gln

1125

Gly Pro
1140

His Pro

Gly

Pro Gln

Arg val Gly

Gly Pro
1155
Glu

Gly

Glu
1175
Gly

Arg Gly Ser
Pro
1190
Ala Gly

Pro Gly Pro

Ala Ala Ile

1205
Tyr Gly Asp Glu
1220
Thr

Tyr

Met
1235
Pro Asp

Ser Leu Lys

Gly Ser Arg

1255

His Pro Glu

1270

Cys Lys
1285

Thr Cys

Phe Cys

Gln Gly Leu
Gly Glu

1300
Trp Trp Thr Asp
1315
Ser

Ile
Ser
Met Asp Gly Gly
1335
Glu Asp Val Leu Asp
1350
Ala Ser Gln Asn
1365
Asp Gln Ala Ser
1380
Asn Glu

Arg
Met
Ser

1395
Thr Val Leu

Gly Glu

Glu Asp

1020

Gly Asp Arg Gly Glu

1035

His Pro Gly Pro

1050
Arg Gly Glu Ser
1065

Gly Ser Arg Gly
1080

Glu Thr Gly Glu

Pro
Gly
Ala

Arg
1100
Pro Gly Asn Pro Gly
1115
Gly Ala Ile Gly Ser
1130
Pro Ser Gly Pro Pro
1145
Ile Gly Pro Pro Gly
1160
Gly Ser Pro Gly His
1180
Ala Pro Gly Pro Cys
1195
Ile Gly Gly Glu Lys
1210
Pro Met Asp Phe Lys
1225
Ser Val
1240
Lys

Asn Gly Gln

Pro Ala Arg

1260

Ser Gly Glu

1275

Ile Lys
1290

Asn Pro

Asn

Leu Lys

Asp Ala Val
Ala
1305

Ala Glu Lys

Ser Leu
Ser
1320
Phe Gln Phe Ser

Lys

Tyr

1340

Val Gln Leu Ala Phe
1355

Ile Thr Tyr His Cys
1370

Gly Asn Val Lys

1385

Phe Lys
1400

Gly Cys

Lys
Ala Glu Gly

Thr Lys His
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Asn Gly Ser Pro

1040

Gly Pro Val Gly

1055

Pro Ala Gly

1070

Pro Gly Pro
1085

Gly Ala Ala

Pro
Gln
Gly
Ser

1120
Ala

Ala Pro Gly

Pro Gly Pro
1135
Gly Lys Asp Gly
1150
Pro Arg Gly Asn
1165
Pro Gly Gln Pro

Cys Gly Gly Vval
1200 -
Ala Gly Gly Phe
1215
Ile Asn Thr
1230
Ile Glu Ser
1245
Asn Cys Arg

Asp
Leu
Asp
Tyr Trp Val Asp
1280
Phe Cys Asn Met
1295

Asn Val Pro
1310

His Val
1325
Gly

Arg

Trp Phe

Asn Pro Glu
Leu
1360

Ile

Leu Arg Leu
Ser
1375

Lys

Lys Asn

Ala Leu Leu

1390
Asn Ser Lys Phe
1405

Thr Gly Glu Trp

1410
Ser Lys Thr Val Phe
1425
Ile Val Asp Ile Ala
- 1445
Val Gly

1460

Gly Val Asp

<210>
<211>
<212>

227
6663
DNA

1415
Glu Tyr Arg Thr
1430 '
Pro Tyr Asp Ile

Pro Val Cys Phe

1465

106

Arg Lys

1435
Gly Gly
1450
Leu

1420
Ala Val Arg Leu

Pro Asp Gln Glu
1455

Pro
1440
Phe



WO 02/10217

<213> Homo sapiens

<400> 227

ccecegactag
tcgageccgge
gcteggecac
acgggctggt
actatgggaa
acttgtacaa
gggactcgta
atggcagcct
gcceccaggce
gcagtgactc
ccccaggaac
gtggctttgyg
agtacagtgg
tgaaggatcg
tggacagcct
tcacctgeca
gtgaagatcc
agcgggagcyg
cctecagtgte
tgcgccagca
ggctggtgag
cactcaccce
ggccacatcce
caggagacca
cgecccacccet
atcccacctt
ctgtgtctece
gagagggccc
ggagactcag
tctccaaatyg
cctcaccagce
tcgatggcag
ctccagagac
cceecgetgag
agacgctcac
tccgggetga
tttccagecaa
tggagagcag
ccctecagege
cgtcagagct
ccctggegee
gcctteecgee
cccccageat
ttctcacggt
tgaccctgee
ctttgggctce
tcagtatccc
ctctgeccaga
agttctggta
agccgggete
tgaaggtgge
ccaatgaact
ggtgctecgaa
cgcecttgge
cagaaagttc
cctgcaacgt
tccagaaggce
acttcaaggt

cccgacagte
ccagcttctg
ccgtgacgte
gtttgggaag
ggttgaatta
cgaccacggt
cgagaacctc
ttacgcgaag
aatcccggec
cggccactet
caggaggggc
cctggaagat
gacccgceccac
ggagacagac
tgggaccctyg
caagagcagc
gcagggcacc
gacttttggg
cgcccagatg
gcagatggtt
ccgectgeect
cacccgaggg
ccctgacaca
ggttgtgaat
ggacatcgac
cgagcccatce
agacagcgtg
cagcagggcc
gaagctgagce
tgcatgggga
ggacgtcaaa
aattttaagt
accgtatgtg
cagccecagcece
tcacgetgtg
tgcgteceteg
cggeectggyg
ccccaagecce
tgagttctcce
ccaggctcect
tcccagecage
cgaggaggac
cccgctgaca
ggcgectgga
cgggcageca
agtctctecce
cttcccaaat
tagtccaggt
caaggcggat
attcattgtt
cacgcceccca
cgtecggeac
tgaaccatat
cttgeegtge
tccecagacy
gtggtacttg
cctgageatc
gtcagccceag

cccgactage
aagggagatg
atttteccgece
gaggatctgg
gtettetetg
gtgattgtgg
agtgcagatg
gtgaggaaga
accaacagcc
acagcctcectg
ctgagtgccce
cctggaagcet
gtggtgccag
attctggatg
tcctectegg
cagaactcac
ctecgttecegg
agtcgagagc
caggcctatg
gtagctcacc
gcagacaatc
accagcagta
cagcagccct
ggagccggcec
cagtccateg
cctacccaca
ggaggtggge
accgggcggce
ctggggcagt
aaggctggtyg
gagacgatga
agcaaggagt
aaaacagcgc
agtcagcaca
gggatgtcag
acgcccteet
cagaggagag
atggtttcce
ggtaccagga
ttccacagee
caggccttece
ctgggggect
gcgacagggg
cacagcagcc
ccectecetg
tccteccagtyg
gtecctteecg
gataaacttyg
atttcaagag
cgagacagcc
ccttecagtece
tttttgatecg
ttcgggagece
aagctgctta
gcagccaatt
aactctgtgg
accctggtece
ggcatcacce

ccgacagcece
tcatggtgaa
tgcagtttca
acaatgccag
ccacgcctga
actacaacac
gagaagtgct
aaagctccte
cagaccacag
ccaggacgga
aggagaaggc
ccectcaagga
cccaggattca
acgagatgcc
aagggcctca
tcctatctga
acctgggcct
ccaagcagcec
ggcagagcag
agtatagcett
ctggecctegt
gggtggetgt
ctceccageaa
cagagctgag
agcagctcaa
tgaacgcect
tcecgggcaag
aaggctccte
acgacaacga
tggactatgc
ccectggeta
ccatgtgttc
tgcgccatcce
aaggadgacyg
agagccccecat
ttcagcaggc
agagctecctce
tgctggggag
aggactcccec
atgagctgtce
tgggcttcgg
tgctggecaa
ctgccgacaa
accacagtcc
agaagaagcg
gcttcteccag
acttttccaa
tgatcgtgaa
aacaagceccat
attccttecg
tgcagctgaa
agtgtacccc
tgacggcctt
tceccagagag
cagcagctga
agatggagtc
aggagcctcce
tgacagacaa
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cagcaggatc
atgctaccac
cactggggct
caaagatgac
gaagattcaa
aacagaccca
acacacgcag
ggatcctgge
tgaccacacc
taagacggaa
agagttggac
aatgactgat
cgtgaatgga
ccaccacgac
gtecggeccac
cggttttgge
tggcatggac
ccagcccecetg
ctactccaca
cgccccagat
ccaggcccag
ccagaggggt
agcgttcaaa
cacaggcccc
caggctgatc
cggtagccag
cagcaggctg
tgctgaacag
tgctggggog
cccaaacctyg
tcececaggac
aactccagca
tccgttecage
tgaaccacga
cggacccaaa
ttttgcttet
ttctgcagaa
cggccggecc
agtgctgtec
cctagcagag
caccgccceca
ttctcatgga
tggcttcectg
aggcctgcag
ggcctecggag
ccecgcacagce
ggcttcagaa
atttgttcaa
cgccatgttg
aggggcctat
caagaaagct
gaagggagty
ggtgtgccag
agatccattg
gctgttgaag
cctcaccgge
acctgtgtce
tcagaggaag

PCT/US01/24031
tgcatcgtca 60
aagaaatacc 120
gtgcagggct 180
cgttttcectg 240
gggtccgaac <300
ctgatacgcet 360
ggccctgteg 420
atcccaggtg 480
ttgtctgtca 540
gagcgcctgg 600
cagctgcteca 660
gctcgaagca 720
gacgctgctce 780
ctgcacagtg 840
ctgggtccect 200
agcaacgttg 960
ggcccctatg 1020
ctgagaaagc 1080
cagacctggg 1140
ggggaggccce 1200
cccagagtgce 1260
gtaggcagtg 1320
cccaggttte 1380
tccecagget 1440
ctggagcectgg 1500
gccaatggcet 1560
cctgacacag 1620
ccecetgggeg 1680
cagctgcect 1740
ccgecattece 1800
ctcgatatta 1860
tttectgtgt 1920
ccacctgagce 1980
agctgeccctg 2040
tcecacgatge 2100
tcctgcacca 2160
cgecagtggg 2220
accggaagtc 2280
tgcttccege 2340
ccaccggact 2400
gtgggaagtg 2460
gcgtcaccga 2520
tcccacaact 2580
ggccagggty 2640
ggggatcgtt 2700
gggagcacca 2760
gcggcctcac 2820
gacacttcca 2880
aaggacaagg 2940
ggcctggeca 3000
ggagatttgg 3060
cggttgaaag 3120
cattccatca 3180
gaggaaatag 3240
cagggggcag 3300
caccaggcga 3360
acagttgtgce 3420
ctcttettee 3480
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ggaggcatta
ggatcaaaga
ccacggataa
ttgtcaactt
cccteectgg
ggccceccecact
atcttccage
agtgacttat
gggtgcaccc
acacgaggtg
cecttgagge
tccagcetgea
aacgaaactg
aacacagcag
gaagaattgg
ctgctcacct
cctgtgagga
tatattttac
caaatgctgce
gcaggcccect
gcccaaaggt
tceccecgattg
tggatttaag
acgacctgaa
gttcecctgetg
aagagaagaa
agccactgaa
cttgaatctg
tgaaagatgg
gtgctectgea
tttcaaaagt
gctggggttt
tagaaacagg
gtgcatgegt
attgatgcac
acctccttet
cctecatgtgt
ctgcaggaat
gagacggtct
tgaaggatga
gcagcctgee
gcctegacgg
atttttacac
ccctetgagg
ttctttette
ttgtactgtg
acaggaaaag
ctgcectggg
ggtcctacta
gccatgttaa
tgccttgtta
atgaatgttc
ttcagagtat
aaa

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

ccccgtgaac
tggcecttec
tgtgtgccac
cgtatcaaag
acccaccgat
ttttaccaaa
tctgcaaaaa
ctgacacatc
caccccectag
gtecececcatgt
agaggtgceg
cccgaggecg
agaagggggc
ggcctacaac
ccacgttaga
gtggtgagct
ccgagaggag
ttatgccaaa
agcctgccaa
ggccactgaa
ggctttgect
tggatgactt
ctcagcatcce
gttcgecectge
gggaccatgt
acceccggtac
tcaagtgtat
ttcgtggtca
agctgggcca
ggcatgctga
caaatcccce
gggaatgtge
cagagttgga
gcecgtgtatge
caaaccaagt
ctaacttgeg
tgaccctgat
gtggccacag
ctacccatgt
gagagctcat
agggaatcac
cattcaggaa
aaggtaaacg
aaccaaagga
cttttgtgtt
ggctcagaaa
gaacgtttce
gagtaaatgce
actactcagt
aagtcactgt
gtgcatattt
tataaatctt
aataaaatta

228
1202
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agtgtgattt
tcaaaagtct
ctgtttgcag
gtcatgattg
gcctcectecgaa
ctagtaaacc
caagaacaaa
tctgtageca
ggtccccatg
ccctggcaca
agtgactgece
ggggtttccc
gtatgtttga
gaggggcctt
gaccccatge
gggcgagetyg
aaatgagaag
ttatttatga
gctgtgattt
agagtgtgca
caagcaacct
cttttctgat
cccacatggg
atttatcagce
gtggttgtgg
tgacaagctg
ttcaggctta
aaggtttggg
catcagaata
ctgtcctgat
attcttagge
tttgtgaact
agcagccaaa
gtgtgtgaaa
gceteattte
gtggcatgac
gtctttageca
ggagcagagyg
ttaacccaaa
ttagaagtca
agagacatcg
gccctgcaaa
tggtcaaggg
agcaagtttc
acatgtgcat
ccgtgagaga
aggcattttg
ggagagttca
aaaagaacgt
gcatttattc
ttacttttct
ttgtatagtc
tgaacttggt

Homo sapiens

tctgtgectt
ttggatttgt
agcatgaccc
gttccccaaa
gcectggaga
tgacattcca
caacatcacc
catgettttt
ggaaagggac
ctagcattcc
atgcttegece
tcacctecggt
cgaaggtttg
tgcgatgggce
caccccacca
ggcgagetgg
aaggaacaaa
taatttgcca
tgtgaggctt
gtggactgtg
accctgatgt
ggagagagtc
cttttecgate
cctetttgtg
catgtgtgag
tttttogagtg
tttcaacatt
ggaatttgtg
aggccttgge
tgcgatccag
cacactggtyg
ctgctttaaa
tcacagtggg
gcaggtggac
tgtgccaaat
tgtcaggagy
gaggcctcta
tttgtacttt
gagtgcaggce
gagcaaacta
gggtgceege
cgtgettttt
catcggggaa
cacgatttct
taaacagaac
gccccecaceg
tcectecaggge
cgaactgtgc
attgttgtat
tcagcatcaa
gatactgtaa
attttctetg
aaaaaaaaaa
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ggacccacaa
ggcccggaag
tgagcagcct
gaaggtctga
cagccgttgg
ggcccatgag
gtgaattggce
gggtagaaga
atgcaaggaa
gggggatgag
cgtcegeatyg
cttcccaaga
tgcaagtcag
tgtgaggatg
tggtgagtgc
gcgagctggg
aatattattt
ttgctatact
gtcectatgt
ggtctcecat
tttactcatt
caggagggat
atcttcaggce
ctgctcettyg
cagaagggag
ccactgtttg
ccaatgeect
accctggaac
cccatcectet
cccgaaattce
tcacaagctc
gtgaggggece
tgttgtgtat
cattccactt
gtttgccecttg
tgctggeatt
gcatctcggt
ccccaagagg
caggttccett
gggtctcagt
gatggccctce
gaactcattg
tttgctccaa
gaagagctgg
aagctgtgtg
tggacaccgg
tcecegetgga
ccaacgcatyg
tecctecagtyg
ataccttgta
agaatatatc
ctccttaaat
aaaaaaaaaa

PCT/US01/24031
gacaggaagt 3540
cagggcagtyg 3600
gccagtgcca 3660
gaactcccect 3720
gtgagggtgy 3780
gggaaagagg 3840
ctttectgaa 3900
agctgggecat 3960
acagcacaga 4020
gaatccccag 4080
ggcgettetyg 4140
tggagatget 4200
gcecttetgg 4260
ggggtggtag 4320
tctgtgecete 4380
ctggggagag 4440
ctatgtaatt 4500
gtaccagtgt 4560
aggatgcacc 4620
atgcggtgec 4680
ggaatgtttt 4740
ggaaaactcc 4800
ctgaagctge 4860
ccaccttggg 4920
gatgaggaaa 4980
ccatcatcta 5040
ggttttectg 5100
atccccagag 5160
cacagcctag 5220
cctectetge 5280
ctgtcaggga 5340
gaggaaaact 5400
gtgtgcegtgt 5460
tttagctect 5520
gtcgttgtgg 5580
ttcagcagat 5640
ttttcatceca 5700
tccteatect 5760
atccttctga 5820
attgagaaac 5880
atgaagccat 5940
gccaggtotyg 6000
gcagatagct 6060
tataggaagt 6120
tcatcacaga 6180
ctctagggcce 6240
caggcacgta 6300
ttatagccag 6360
ttaagctata 6420
acgtcttcte 6480
cagtatgtaa 6540
atcatctcta 6600
aaaaaaaaaa 6660

6663
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<400> 228
Met Val Lys Cys Tyr His Lys Lys Tyr Arg Ser Ala Thr Arg Asp Val

Ile Phe Arg Leu Gln Phe His Thr Gly Ala Val Gln Gly Tyr Gly Leu
Val Phe Gly igs Glu Asp Leu Ser iss Asp Asp Arg Phe ggo Asp Tyr
Gly Lys 321 Glu Leu Val Phe ggr Ala Thr Pro Glu E;s Ile Gln Gly
Ser ggu His Leu Tyr Asn ;gp His Gly Val Ile Sgl Asp Tyr Asn Thr

Thr Asp Pro Leu Ile Arg Trp Asp Ser Tyr Glu Asn Leu Ser Ala Asp
85 90 95
Gly Glu Val Leu His Thr Gln Gly Pro Val Asp Gly Ser Leu Tyr Ala
100 105 110
Lys Val Arg Lys Lys Ser Ser Ser Asp Pro Gly Ile Pro Gly Gly Pro
115 120 125
Gln Ala Ile Pro Ala Thr Asn Ser Pro Asp His Ser Asp His Thr Leu
130 135 140
Ser Val Ser Ser Asp Ser Gly His Ser Thr Ala Ser Ala Arg Thr Asp
145 150 155 160
Lys Thr Glu Glu Arg Leu Ala Pro Gly Thr Arg Arg Gly Leu Ser Ala
165 170 175
Gln Glu Lys Ala Glu Leu Asp Gln Leu Leu Ser Gly Phe Gly Leu Glu
180 185 190
Asp Pro Gly Ser Ser Leu Lys Glu Met Thr Asp Ala Arg Ser Lys Tyr
195 200 205
Ser Gly Thr Arg His Val Val Pro Ala Gln Val His Val Asn Gly Asp
210 215 220
Ala Ala Leu Lys Asp Arg Glu Thr Asp Ile Leu Asp Asp Glu Met Pro
225 230 235 240
His His Asp Leu His Ser Val Asp Ser Leu Gly Thr Leu Ser Ser Ser
245 250 255
Glu Gly Pro Gln Ser Ala His Leu Gly Pro Phe Thr Cys His Lys Ser
260 265 270
Ser Gln Asn Ser Leu Leu Ser Asp Gly Phe Gly Ser Asn Val Gly Glu
275 280 285 ‘
Asp Pro Gln Gly Thr Leu Val Pro Asp Leu Gly Leu Gly Met Asp Gly
290 295 300
Pro Tyr Glu Arg Glu Arg Thr Phe Gly Ser Arg Glu Pro Lys Gln Pro
305 310 315 320
Gln Pro Leu Leu Arg Lys Pro Ser Val Ser Ala Gln Met Gln Ala Tyr
325 330 335
Gly Gln Ser Ser Tyr Ser Thr Gln Thr Trp Val Arg Gin Gln Gln Met
340 345 350
Val Val Ala His Gln Tyr Ser Phe Ala Pro Asp Gly Glu Ala Arg Leu
355 360 365
Val Ser Arg Cys Pro Ala Asp Asn Pro Gly Leu Val Gln Ala Gln Pro
370 375 380 !
Arg Val Pro Leu Thr Pro Thr Arg Gly Thr Ser Ser Arg Val Ala Val
385 390 395 400
Gln Arg Gly Val Gly Ser Gly Pro His Pro Pro Asp Thr Gln Gln Pro
405 410 415
Ser Pro Ser Lys Ala Phe Lys Pro Arg Phe Pro Gly Asp Gln Val Val
420 425 430
Asn Gly Ala Gly Pro Glu Leu Ser Thr Gly Pro Ser Pro Gly Ser Pro
435 440 445
Thr Leu Asp Ile Asp Gln Ser Ile Glu Gln Leu Asn Arg Leu Ile Leu
450 455 460
Glu Leu Asp Pro Thr Phe Glu Pro Ile Pro Thr His Met Asn Ala Leu
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465 470 475 480
Gly Ser Gln Ala Asn Gly Ser Val Ser Pro Asp Ser Val Gly Gly Gly
485 490 495
Leu Arg Ala Ser Ser Arg Leu Pro Asp Thr Gly Glu Gly Pro Ser Arg
500 505 510
Ala Thr Gly Arg Gln Gly Ser Ser Ala Glu Gln Pro Leu Gly Gly Arg
515 520 525
Leu Arg Lys Leu Ser Leu Gly Gln Tyr Asp Asn Asp Ala Gly Gly Gln
530 535 540
Leu Pro Phe Ser Lys Cys Ala Trp Gly Lys Ala Gly Val Asp Tyr Ala
545 550 555 560
Pro Asn Leu Pro Pro Phe Pro Ser Pro Ala Asp Val Lys Glu Thr Met
565 : 570 575
Thr Pro Gly Tyr Pro Gln Asp Leu Asp Ile TIle Asp Gly Arg Ile Leu
580 585 590
Ser Ser Lys Glu Ser Met Cys Ser Thr Pro Ala Phe Pro Val Ser Pro
595 600 605
Glu Thr Pro Tyr Val Lys Thr Ala Leu Arg His Pro Pro Phe Ser Pro
610 615 620
Pro Glu Pro Pro Leu Ser Ser Pro Ala Ser Gln His Lys Gly Gly Arg
625 630 635 640
Glu Pro Arg Ser Cys Pro Glu Thr Leu Thr His Ala Val Gly Met Ser
645 650 655
Glu Ser Pro Ile Gly Pro Lys Ser Thr Met Leu Arg Ala Asp Ala Ser
660 665 670
Ser Thr Pro Ser Phe Gln Gln Ala Phe Ala Ser Ser Cys Thr Ile Ser
675 680 685 .
Ser Asn Gly Pro Gly Gln Arg Arg Glu Ser Ser Ser Ser Ala Glu Arg
690 695 700
Gln Trp Val Glu Ser Ser Pro Lys Pro Met Val Ser Leu Leu Gly Ser
705 710 715 720
Gly Arg Pro Thr Gly Ser Pro Leu Ser Ala Glu Phe Ser Gly Thr Arg
725 730 735
Lys Asp Ser Pro Val Leu Ser Cys Phe Pro Pro Ser Glu Leu Gln Ala
740 745 750
Pro Phe His Ser His Glu Leu Ser Leu Ala Glu Pro Pro Asp Ser Leu
755 760 765
Ala Pro Pro Ser Ser Gln Ala Phe Leu Gly Phe Gly Thr Ala Pro Val
770 775 780
Gly Ser Gly Leu Pro Pro:Glu Glu Asp Leu Gly Ala Leu Leu Ala Asn
785 790 795 800
Ser His Gly Ala Ser Pro Thr Pro Ser Ile Pro Leu Thr Ala Thr Gly
805 810 815
Ala Ala Asp Asn Gly Phe Leu Ser His Asn Phe Leu Thr Val Ala Pro
820 825 830
Gly His Ser Ser His His Ser Pro Gly Leu Gln Gly Gln Gly Val Thr
835 840 845
Leu Pro Gly Gln Pro Pro Leu Pro Glu Lys Lys Arg Ala Ser Glu Gly
850 855 860
Asp Arg Ser Leu Gly Ser Val Ser Pro Ser Ser Ser Gly Phe Ser Ser
865 870 875 880
Pro His Ser Gly Ser Thr Ile Ser Ile Pro Phe Pro Asn Val Leu Pro
885 890 895
Asp Phe Ser Lys Ala Ser Glu Ala Ala Ser Pro Leu Pro Asp Ser Pro
900 905 910
Gly Asp Lys Leu Val Ile Val Lys Phe Val Gln Asp Thr Ser Lys Phe
915 920 925
Trp Tyr Lys Ala Asp Ile Ser Arg Glu Gln Ala Ile Ala Met Leu Lys
930 935 940
Asp Lys Glu Pro Gly Ser Phe Ile Val Arg Asp Ser His Ser Phe Arg
945 950 955 960
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Gly Ala Tyr
Leu Gln Leu

His Phe Leu
995

Ser Asn Glu
1010

Ser Ile
1025
Asp

Thr

Pro Leu

Ser Ala Ala
Ser
107

Leu

Leu Asn
Ala
1090
Val

Lys

Val
1105
Gln

His

Arg Lys

Phe Cys Ala

Ser Ser Lys
115
Asn

1170

Asp

Ser
1185
Lys Val

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

<400>
gcggecgceag
ggggcaggtc
ggaggctgcec
tggatgggct
gcatgtgteca
catggacacg
gtcecegtete
ggccaaccgg
gagagtggtc
agcaactgga
gtatgtggcg
ttactttgac
ggaagacaag
tgcctataaa
aaccggccta
gcgaaggagc
gtcggececgtyg
catgtcctca
tggctttgac
caggatgtgce
cagcccctat
cacagaagat

Gly Leu
965
Asn Lys
980
Ile Glu

Pro Tyr

Pro Leu

Ala
Lys
Cys
Phe

Ala

Met Lys
Ala Gly

Thr Pro
1000

Gly Ser

1015

Leu Pro

1030

Glu

1045
Glu Leu
1060
Val
5

Ser

Glu
Ile

.Phe Lys

Glu Ile Ala
Leu Lys

Met Glu

Glu

Gln

Ser
1080

Thr Leu Val Gln

1095

Val Ser Ala Gln

1110

Phe
1125

Leu

Leu
1140

Phe Arg Arg His

Asp Pro Gln Asp Arg

Val Ala Thr

970

Asp Leu Ala

985

Lys Gly Val

Leu Thr Ala

Cys Lys Leu

1035

Ser Pro
1050

Ala Ala

Ser
Gly

1065
Leu Thr Gly
Glu Pro

Gly Ile

1115

Tyr Pro
1130
Lys Trp
1145

Val Phe Gly Phe Val Ala Arg Lys

5

1160

1175

1190

229
2320
DNA

Homo sapiens

229
cctgagceccag
cgggcaccca
cgggcgetga
gccaaaggga
gagccggaca
ctgccagata
tatggcccca
agccaagtga
ttgtcctttg
ggcttcatet
ccecetgatgg
aatgggacag
ggcagtttca
gagatcccta
tecggatgect
atctttgaat
gagttcaccc
gacctgacct
cgctategee
gaggacttcce
gatggagacc
gacaccaagt

ggcccectee
ccatgcgagg
gcceccagec
ccgtgegggg
ggacccagct
acaggaccag
gcgagcecca
agatccacac
atttccecettt
tcatggggga
ccaacttcaa
tetttgtggt
ccttecagge
tgtctgtccce
tcatgattct
accaccgecat
cattgccgac
tcaactgcag
aggagtggat
aggatgagga
tcaccactac
tgaatcccta

Val Cys His Leu Phe Ala Glu His Asp

Ala Ile Val Asn Phe Val Ser Lys Val Met
1195

ctegtecagga
cgagctctgg
cggagcaggt
ctggaaccgyg
gagccaggac
ggtggtggag
cagccgggaa
aatactctcc
ctacgggcat
cgtgatccat
ccctggetac
tcagtgggac
agctctgcac
ggaaatcagce
caatccatcc
agagctggac
ctgcctgeag
ctggtgccat
ggactatggc
ccacgactca
ctcctectee

tgcaggagga

111

PCT/US01/24031
Pro Pro Pro Ser Val
975
Asn Glu Leu Val Arg
990
Arg L.eu Lys Gly Cys
1005
Leu Val Cys Gln His
1020
Leu Ile Pro Glu Arg
1040
Gln Thr Ala Ala Asn
1055
Cys Asn Val Trp Tyr
1070
His Gln Ala Ile Gln
1085
Pro Pro Val Ser Thr
1100
Thr Leu Thr Asp Asn
1120
Val Asn Ser Val Ile
1135
Ile Lys Asp Gly Pro
1150,
Gln Gly Ser Ala Thr
1165
Pro Glu Gln Pro Ala
1180
Ile Gly Ser Pro Lys
1200
ccggggcage aagcaggccg 60
ctcctggtge tggtgctcag 120
cacgatgagg gcccaggctce 180
agagcccgag agagccctgg 240
ctgggtgggg gcaccctgge 300
gacaaccaca gctattatgt 360
ctgtgggtag atgtggccga 420
aacacccacc ggcaggcttce 480
cctctgegge agatcaccat 540
cggatgctca cagctactca 600
tccgacaact ccacagttgt 660
cacgtttatce tccaaggctg 720
catgacggee gecattgtett 780
tcctcceccage atcecctgteaa 840
ccggatgtge cagaatctcg 900
cccagcaagg tcaccageat 960
cataggagct gtgacgectg 1020
gtccteccaga gatgctecag 1080
tgtgcacagg aggcagaggg 1140
gcctecectg acacttectt 1200
ctecttecateyg acagcctcac 1260
gacggcctte agaacaacct 1320
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gtccecccaag
agtcctecte
caatgctgcg
cagccaccct
cttcatggag
acagaaaaga
cctgggetga
accccgaata
acctaatctc
gcagaagaac
cctaggctag
tgcaaaacta
gatttatagg
agaagttctg
ccettecttt
ggttectttag
ctttecttge

acaaagggca
gtggcggeca
ctcttcttca
gaccattcca
gctgagecagt
cagttaaagc
gatgagatgy
ttgaagaggg
atcctgtttt
taacataact
gataacttta
actctgggat
aatgaggagg
caaacctccc
cccecgaccet
gacattagtc
tccaaaaaaa

ctecctgtgea
tcatcctgge
tcgagcgtag
cctatgcgga
gctgagaaca
aaagaagaga
tggtttatgg
ggccaaaaaa
gatgcaaggy
aactccattt
gagcactgac
taaaggggaa
tttggctatt
ctggaccctt
aaacataaaa
caccatcttce
aaaaaaaaaa

cctgggcacc
tggaatttac
acctcaccac
ggtggagccc
ccaagtctece
agtgactttt
ctccagaget
caaccacatg
ttctettetg
ttgtttaagg
ataaaacgca
gcatgtaaac
gtcacatgac
gctggtgtcee
gacaaggcaa
ttggtttgct
aaaaaaaaaa

atcgtgggca
atcaatggcc
tggccagcca
tcgggccatg
cctttgaaga
cctggectet
gctgtteget
gattttttat
tgtcttgtaa
ggcctttacce
aaaacaggaa
agctaactgt
agactgttag
agatgtctge
agcccgcata
ggctctecega

Met
Arg
Ser
Arg
Gln
Arg
Tyr
Glu
His
Gly
145
Met
Pro
Val
Tvr
Leu
225

Ser

Ser

Lys

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

<400>

Arg
Ala
Gly
Glu
50

Asp
Thr
Gly
Ala
Arg
130
His
Gly
Leu
Tyr
Leu
210
His
val
Asp
Arg

Val

Gly
Leu
Trp
35

Ser
Leu
Arg
Pro
Asn
115
Gln
Pro
Asp
Met
Phe
195
Gln
His
Pro
Ala
Arg

275
Thr

230
500
PRT

Homo sapiens

230
Glu

Ser
20

Ala
Pro
Gly
val
Ser
100
Arg
Ala
Leu
Val
Ala
180
Asp
Gly
Asp
Glu
Phe
260

Ser

Ser

Leu
5

Pro
Ala
Gly
Gly
Val
85

Glu
Ser
Ser
Arg
Ile
165
Asn
Asn
Trp
Gly
Ile
245
Met
Ile

Met

Trp Leu

Gln Pro

Lys Gly
Val
55

Thx

His

Gly
70
Glu Asp

Pro His

Gln Val
Val
135
Ile

Arg

Gln
150
His Arg

Phe Asn

Gly Thr

Glu Asp
215
Arg Ile
230
Ser Ser

Ile Leu

Phe Glu

Ser Ala

Leu
Gly
Thr
Ser
Leu
Asn
Ser
Lys
120
val
Thr
Met
Pro
val
200
Lys
Val
Ser
Asn
Tvr

280
Val

Val
Ala

Val

Ile
Leu
Gly
185
Phe
Gly
Phe
Gln
Pro
265
His

Glu

112

Leu
10

Gly
Arg
Pro
Met
Ser
90

Glu
His
Ser
Ala
Thr
170
Tyr
Val
Ser
Ala
His
250
Ser

Arg

Phe

Val
His
Gly
Asp
Asp
75

Tyr
Leu
Thr
Phe
Thr
155
Ala
Ser
Val
Phe
Tyr
235
Pro
Pro

Ile

Thr

Leu
Asp
Trp
Arg
Thr
Tyr
Trp
Ile
Asp
140
Gly
Thr
Asp
Gln
Thr
220
Lys
Val
Asp

Glu

Pro

Arg
Glu
Asn
45

Thr
Leu
Val
Val
Leu
125
Phe
Gly
Gln
Asn
Trp
205
Phe
Glu
Lys
val
Leu

285
Leu

Glu
Gly
30

Arg
Gln
Pro
Ser
Asp
110
Ser
Pro
Phe
Tyr
Ser
190
Asp
Gln
Ile
Thr
Pro
270
Asp

Pro

PCT/US01/24031
tcgtgetgge 1380
accccacatc 1440
tgaagtttcg 1500
agaaggaggg 1560
ctttgaggcee 1620
cccagcatge 1680
tcgteagcac 1740
aggaacaaca 1800
ccatgaaaca 1860
tattectgea 1920
tcatgeegtt 1980
ttttgttaaa 2040
ccaaggacaa 2100
ggttgtcagce 2160
attttaagac 2220
aataaagtcc 2280

2320

Ala Ala
15
Pro Gly
Arg Ala
Leu Ser
Asp Asn

80
Arg Leu
95
Val Ala
Asn Thr
Phe Tyr
Ile Phe

160
Val. Ala
175
Thr Vval
His Val
Ala Ala
Pro Met

240
Gly Leu
255
Glu Ser
Pro Ser
Thr Cys
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290
Leu Gln
305

Asn Cys

His

Ser

Arg

Trp

Ser

Cys

Cys
310
His

295
Asp

val

Ala

Leu

Arg Tvyr

Gly Arg

Arg

Met

325
Gln Glu
340

Cys Glu

355

Pro Asp
370
Ser Ser
385

Asn Pro

Thr Lys

Ala Val

Thr
Leu
Tyr
Gly

Leu

Ser Phe

Phe Ile

Ala Gly
405
Thr Pro
420

Leu Val

435

His
450
His

Gly

His
465
Tyr Ala

Ala Glu

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

<400>

aattgcttcc
cgecggatgge
ctgctctcec
tccagtgget
aggatggggg
gaagtgtgcet
tcatcagecece
tgaaactgac
tgccaggagg
atgaaaacag
tccatgaaga
caattgttta
acagtaagga
actcaatttt
caggagagtc
acagggtcct
ctgtggaaga
ctgcactcca
ccaccacaca
tcctagecect
aggtccctece
aaaagtggcc
gaatggaggt
caaagaatgc
tcaacaacaa
aactcgatge
cacagccagg

Pro
Trp
Glu

Gln

Thr Ser

Pro Ala

Val Glu
485
Cys
500

231
5540
DNA

231

ggggagttgc
gcgtcecctga
cgggetgegyg
ctctttggcee
tccagecetge
gcaccactgg
acagttgaga
agaagacaga
agacacttac
acaagggtac
tctettttte
ctgtgttggt
tcatgtgttt
gaagaagtcc
atttcaagtt
ctgcagectte
tacttattta
ggtcagcatg
ctgttectgac
ggctectecte
acccectgece
aacggtagac
tegttgggga
aagagtcaag
tatgcgtcgg
cttgtgggtc
agacacgggg

Trp
Asp
Ser
Asp
390
Gly
Val
Ala
Asn
Met

470
Pro

Met Asp

Gln
360
Tyr

Phe

Pro
375
Ser Leu

Asp Gly

His Leu

Ala Ile
440
Ala Ala
455
Lys Phe

Ser Gly

Homo sapiens

gagggagcga
gggtcgtgge
gccatggcecca
actctggtgce
tacggcggat
aatgaaatct
atgtccttta
gaacaaatcc
atgcatgaag
aggacagcca
tattcagaga
gtgaaagatt
cccgtgaatyg
tgcatcgaaa
gtcgtgagag
aagatcaatg
ctgtgtccag
aacgatggcc
ggttccatce
tggtggttct
gaggagagtyg
gcctettatt
gaaaagggct
atgccggagce
ccttecttecc
ctactgagga
cgctgcatca

PCT/US01/24031
300 !
Cys Met Ser Ser Asp Leu Thr Phe
315 320
Gln Arg Cys Ser Ser Gly Phe Asp
330 335
Tyr Gly Cys Ala Gln Glu Ala Glu
345 350
Asp Glu Asp His Asp Ser Ala Ser
365
Asp Gly Asp Leu Thr Thr Thr Ser
380
Thr Thr Glu Asp Asp Thr Lys Leu
395 400
Leu Gln Asn Asn Leu Ser Pro Lys
410 415
Gly Thr Ile Val Gly Ile Val Leu
425 430
Ile Leu Ala Gly Ile Tyr Ile Asn
445
Leu Phe Phe Ile Glu Arg Arg Pro
460
Arg Ser His Pro Asp His Ser Thr
475 480
His Glu Lys Glu Gly Phe Met Glu
490 495
gggggaataa aggacccgeg aggaagggec 60
gagttcgegg agcecgtgggaa ggagcggacc 120
cggcggageg gagagceccte ggecatcgget 180
tcatctgecge cgggcaaggyg ggacgcagygg 240
ttgacctgta cttcattttg gacaaatcag 300
attactttgt ggaacagttg gctcacaaat 360
ttgttttectce cacccgagga acaaccttaa 420
gtcaaggcct agaagaactc cagaaagttc 480
gatttgaaag ggccagtgag cagatttatt 540
gcgtcatcat tgctttgact gatggagaac 600
gggaggctaa taggtctcga gatcttggtg 660
tcaatgagac acagctggcc cggattgegg 720
acggctttca ggctctgcaa ggcatcatcce 780
ttctagcage tgaaccatcc accatatgtg 840
gaaacggctt ccgacatgcec cgcaacgtgg 900
actcggtcac actcaatgag aagccctttt 960
cgcctatectt aaaagaagtt ggcatgaaag 1020
tctettttat ctccagttcet gtcatcatca 1080
tggccatcge cctgetgate ctgttectge 1140
ggcccctetg ctgcactgtg attatcaagg 1200
aggaagaaga tgatgatggt ctgcctaaga 1260
atggtgggag aggcgttgga ggcattaaaa 1320
ccacagaaga aggtgctaag ttggaaaagg 1380
aggaatatga attccctgag ccgcgaaatce 1440
cccggaagtg gtactctcca atcaagggaa 1500
aaggatatga tcgtgtgtct gtgatgegtc 1560
acttcaccag ggtcaagaac aaccagccag 1620
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ccaagtaccce
ctccccecacce
tcecgtecee
ctecteccte
ctctetcaga
tgataaagcc
caatcatgat
aactacagtc
aactgcaaga
ctgaaggtga
tcetgectet
cctteaccece
tggggtccct
tgggatttge
ccaagtgaga
taagtgaaat
ctaaaaccca
aatcaacaga
ggtttggctt
cataagttga
ttttgtttgt
cagagctgag
tgtgtgtgta
caaggggaaa
ctaggactca
tcacttgcta
cctectgeat
tcectgtecca
aatatacatt
agcttcattce
atcaatacca
attaagccca
caacagtcag
cttagaaagc
aggtacagtc
gaatctgcag
ctceccacage
tccagactca
tagaacacta
ccacctgcag
ggctcacagt
cagtccaccc
gagatgctga
acatcagtca
atagggaact
gactcagtgt
gactgtatga
ctggtttaca
ttatgatcag
actgtttttt
atggaagcat
ccgatgatat
tgtattgett
cattaataag
ctgaagcttg
agagctggtg
atcatcagaa
gtcagatggg
atgtttcage
attagtttgce
gggaatggag

actcaacaac
tcctgegecce
accttccacc
ccgecctect
aacttcagga
cactgacctt
cagctgaaag
agatttatag
tgctecteaac
aatgcagagt
actccaccte
tgtgcaccac
ggtgtggtaa
aggtacataa
aggggagcag
cagttgtgtg
caggccatca
caatggcatt
cagtttaaat
tctteccaaa
ttgttttttg
agacaatggt
tacaaatata
tacatcagat
ccccatttat
aacactgggc
cagcctatte
agccacccaa
tagtggcttg
actcacttta
atttttgtgy
ctgatttctt
atgaacccaa
aaaaacaaac
aggggaaaat
tgccaacacc
tgcctacaac
tgaaagcaac
ggcttettet
tgacattgct
gtagagacat
accccatggce
cgttgectgag
tatgcccagt
gcaaatgtat
gtcatcececg
acaaggtgat
aaatccatca
gaaactgcac
ttttattaaa
ttcctatcca
ttcatggcag
ttataaatgt
aaccttgata
gtgcaccctce
gattaattaa
tgggcagaga
ggtaaaatcc
ccaatgtcaa
aaactatata
tgttctaacc

gcctaccaca
cactgcectce
cttececececte
ccaaggcctt
gatgttagaa
cacacattct
aaacagatat
ccagccatct
aggattatgt
tggataagaa
catccctgga
ccaagaaaga
gaaactcaac
aaaatgtatg
gtgtttactg
caatagacag
gcagctagag
gtcgaagagce
cacttgaggt
ataccatcat
ttttttttet
cctgacataa
cttctetttg
ctgcaacaca
ccaggtettt
ttcatcaccc
aaaattatct
attctcagat
ggctatggtc
cttagaacag
ccatggcaga
cacaatcctt
cagtcagatg
aggagtttcc
agatctaggc
aaactgacac
agagtctccc
cccececagecet
ttcatgtagt
ggacccctga
tgagcccate
actgcecgegt
caacgagatg
gcagttacaa
gatgattttg
gttatttaga
atcttcatag
atacttgtgt
aaaattattg
gccaaatttg
gtgtgaataa
gttattctac
acaaatagtt
agaaccatat
cagtgagaca
tagtcttega
tgatcttgaa
attaaagaac
cccagttaaa
aagacatatg
aattgcettt

ccteectegeco
cccegeceece
ctececceccagge
ctgtctagag
caagtcttte
aaaaattggt
tttaaattge
atcacctcta
ctcatggaga
atacattgct
ctttggaccc
ggaaaacttt
atcagacggg
gcatctttte
atggaaaagg
gggcgtattc
gtggetgget
aacctgttaa
atgaagttta
taggacctat
tggtaaagcc
taaggatctt
gcttttegac
gaaatgctct
ctggatctgt
agggataaaa
ctctctctag
cttttetgga
tccaaagatc
agatataagg
cattgctaat
ctcaaattac
agagaaatga
agggagaatg
agagtgccett
atcteccaggt
agccttectceca
ctcececcaace
tcctcataag
aaaccattcc
acaactgttt
gattcecegeg
gtgagcatca
gatgttgttt
aaaaggctca
attacagtta
tgggctatta
cattcecctgt
ttttcagecce
tgttgtatat
aaagaacagt
caagctgtge
actgaaatga
tctgttgaca
caagatctct
tatctggcecca
gtgtcacata
aggaaaaaat
aaaaaaatta
cagtaaaaag
tcttgttate

114

gcctectgece
cagcgeccct
tccacctcecece
cccaaagtte
cagttagaga
tggcaatgece
cagaaaacaa
gaaggttcca
ccagtaagaa
gggtttctaa
ttggcctagg
gcctacaact
tatgcagaag
cttgcaaatt
tatgttgcta
atgggagcat
ttggccagac
tgaatcatgt
tcctgtttte
cacacaatat
atgcaccaca
tgattaaccc
atagaacctc
gcctgaaatt
ttaatcaata
acagagatca
ctttccacaa
acaaggcaga
cttcaaaaat
gcctgggatyg
caatcacagc
aattccaaag
accctacttg
ggaaagccag
agtcagggac
gtacctccaa
gagagctaaa
ctgccgeatt
caggggccag
ataggagaat
tgactgcectgg
gccattcaga
gtgcaaatgce
cggcaaagca
gcaggatttg
agaaggagaa
caggcaggaa
aaaaggcagg
ccgtgttatt
attcgtattc
tgtagtaaat
ttgttggttt
cgagaccectt
gccagctcac
cttttaccaa
tgggtaacct
cactaaagtc
aattataaga
atgctgtgta
tctgttaatg
tgagctctece

PCT/US01/24031
cccatctaca 1680
acccctcecca 1740
aacagggcac 1800
ctgctctggg 1860
agaggagtgg 1920
agtataccaa 1980
atgatgaggce 2040
gagacagtga 2100
aatcatttat 2160
aatgctgeet 2220
agcctaagga 2280
ttggaaatgce 2340
gatgttette 2400
cttccagttt 2460
tgttgatgtg 2520
cagccagttt 2580
atggacccta 2640
taaaaatcaa 2700
cagagataaa 2760
cactagtttt 2820
gacttctggg 2880
ccataaggca 2940
agctgttaac 3000
tccaccatgce 3060
agccctataa 3120
ttgtcttgga 3180
atcctaaaat 3240
atataaaata 3300
acatcaagcc 3360
catttatttt 3420
actatttect 3480
agccgccact 3540
ctatctctat 3600
ggggcataaa 3660
cacgggcgct 3720
ccctagectt 3780
accagaaatt 3840
gtctaatttt 3900
aatatctcag 3960
gggttcecca 4020
cagtctaaaa 4080
agttcaagcc 4140
accattcagc 4200
ttttgatgga 4260
ttcttaaacc 4320
acttctataa 4380
aatgttttaa 4440
agacatgtga 4500
gtccttttga 4560
catgtgttag 4620
tattataaag 4680
ttcccatgac 4740
gtttgcacag 4800
agtttettge 4860
agttgagaac 4920
cattgtaact 4980
caaacactat 5040
tgataagcaa 5100
aaatggttga 5160
cacatcctgt 5220
tatattatca 5280
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tactcagata accaaattaa aagaattaga
tcttctaact ttcttettte tgtgataatt
tgagtcattg ttataaaaaa tcagttatca
cctgtacaat gacaaccctg gaagttgett
aaaaaaaaaa aaaaaaaaaa

Met
Ser
Glu
Leu
Phe
65

Ser
Glu
Leu
Glu
Ile
145
Ser
Cys
Asp
Gln
Ala
225
Val
Cys
Ser
Val
Phe
305
Ser
Ala
Glu

Gly

<210> 232
<211> 564
<212> PRT

<213>

<400> 232

Ala
Leu
Asp
Asp
Val
Phe
Asp
Pro
Gln
130
Ile
Glu
val
Ser
Gly
210
Ala
Arg
Ser
Val
Gly
290
Ile
Ile
Leu

Val

Leu

Thr Ala Glu Arg
5
Ala Thr Leu Val
20
Gly Gly Pro Ala
35
Lys Ser Gly Ser

Glu Gln Leu Ala
70
Ile Val Phe Ser
85
Arg Glu Gln Ile
100

Gly Gly Asp Thr
115

Ile Tyr Tyr Glu

Ala Leu Thr Asp
150

Arg Glu Ala Asn

165
Gly val Lys Asp
180

Lys Asp His Val

195

Ile Ile His Ser

Glu Pro Ser Thr
230

Gly Asn Gly Phe

245
Phe Lys Ile Asn
260

Glu Asp Thr Tyr

275

Met Lys Ala Ala

Ser Ser Ser Val
310

Leu Ala Ile Ala

325
Leu Trp Trp Phe
340

Pro Pro Pro Pxo

355

Pro Lys Lys Lys

Homo sapiens

Arg
Leu
Cys
Val
55

His
Thr
Arg
Tyx
Asn
135
Gly
Arg
Phe
Phe
Ile
215
Ile
Arg
Asp
Leu
Leu
295
Ile
Leu
Trp
Ala

Trp

Ala
Ile
Tyr
40

Leu
Lys
Arg
Gln
Met
120
Arg
Glu
Ser
Asn
Pro
200
Leu
Cys
His
Ser
Leu
280
Gln
Ile
Leu
Pro
Glu

360
Pro

PCT/US01/24031

atatgatttt taatacactt aacattaaac
cagaagatag ttatggatct tcaatgecte
ctataccatg ctataggaga ctgggcaaaa
tttttaaaaa aataataaat ttcttaaatc

Leu Gly Ile Gly Phe Gln Trp Leu

Cys Ala Gly Gln Gly Gly Arg Arg
25 30
Gly Gly Phe Asp Leu Tyr Phe Ile
45
His His Trp Asn Glu Ile Tyr Tyr
60
Phe Ile Ser Pro Gln Leu Arg Met
75 80
Gly Thr Thr Leu Met Lys Leu Thr
90 95
Gly Leu Glu Glu Leu Gln Lys Val
105 110
His Glu Gly Phe Glu Arg Ala Ser
125
Gln Gly Tyr Arg Thr Ala Ser Val
140
Leu His Glu Asp Leu Phe Phe Tyr
155 160
Arg Asp Leu Gly Ala Ile Val Tyr
170 175
Glu Thr Gln Leu Ala Arg Ile Ala
185 190
Val Asn Asp Gly Phe Gln Ala Leu
205
Lys Lys Ser Cys Ile Glu Ile Leu
220
Ala Gly Glu Ser Phe Gln Val Val
235 240
Ala Arg Asn Val Asp Arg Val Leu
250 255
Val Thr Leu Asn Glu Lys Pro Phe
265 270
Cys Pro Ala Pro Ile Leu Lys Glu
285
Val Ser Met Asn Asp Gly Leu Ser
300
Thr Thr Thr His Cys Ser Asp Gly
315 320
Ile Leu Phe Leu Leu Leu Ala Leu
330 335
Leu Cys Cys Thr Val Ile Ile Lys
345 350
Glu Ser Glu Glu Glu Asp Asp Asp
365
Thr Val Asp Ala Ser Tyr Tyr Gly

115

5340
5400
5460
5520
5540
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370
Gly Arg
385
Lys Gly

Arg Val

Leu Asn

Gly
Ser
Lys

Asn

Val Gly

Thr Glu
405
Met Pro
420

Asn Met

435

Ile
450
Tyr Asp
465

Cys Ile

Pro

Leu Asn

Thr Pro

Lys
Arg
Asn
Asn

Pro

Gly Lys

Val Ser

Phe Thr
485
Ala Tyr
500

Pro Pro

515

Thr
530
Ala

Pro

Gln
545

Arg Pro

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

Pro

Pro

Ser

Pro Ile

Pro Pro

Val
233

5086
DNA

<220>

<221>
<222>
<223>

<400> 233

agcaccacgg
ccgegeccge
gcatgtctaa
agtaacctta
agccggagat
tgaagatggt
tgggaacttt
cttaatggga
aggacctgct
agctggccect
tgagagagga
tggcttcaaa
tectggtgtg
agcccgtggg
tggcagtgat
tccaggettce
tcetgetggt
tggacctect
tcecggegtt
tgctgeceggt
aggagagagc
cagtggtgaa
acctecectggg
tggcgtcatg

cagcaggagg
caggtgatac
gtgctagaca
tgcctagcaa
agaggaccac
cccacaggcce
gctgectecagt
cctagaggcece
ggtgagcctyg
cctggcaagg
gttgttggac
ggcattaggg
aagggtgaac
ctteectggtg
ggaagtgtgg
ccaggtgecc
ccegeeggte
ggtaatcctg
gctggggete
gctactggtg
ggtaacaagg
gaaggaaagda
ctgagaggta
ggccetectg

Gly
390
Glu
Glu
Axrg
Leu
val
470
Arg
His
Ala

Pro

Asn
550

375
Ile Lys

Gly Ala

Gln Glu
Pro
440
Ala

Arg

Asp
455
Met Arg

Val Lys

Thr Ser
His
520
Pro

Pro

Ser
535

Arg Ala

Homo sapiens

misc_feature
(1)...(5086)
n=A4,7TCor G

tttcggncta
ctcecgeeggt
tgctcagett
catgccaatc
gtggagaaag
ctcetggteco
atgatggaaa
cacctggtge
gtgaacctgg
ctggtgaaga
cacagggtge
gacacaatgg
ctggtgccecece
agagaggacg
gtccegtggyg
ctggccccaa
cccgtggtga
gagcaaacgg
ccggectece
ccagaggact
gtgagcecegg
gaggccctaa
gtcctggtte
gtagtcgtag

PCT/US01/24031
380
Arg Met Glu Val Arg Trp Gly Glu
395 400
Lys Leu Glu Lys Ala Lys Asn Ala
410 415
Tyr Glu Phe Pro Glu Pro Arg Asn
425 430
Ser Ser Pro Arg Lys Trp Tyr Ser
445
Leu Trp Val Leu Leu Arg Lys Gly
460
Pro Gln Pro Gly Asp Thr Gly Arg
475 480
Asn Asn Gln Pro Ala Lys Tyr Pro
490 495
Ser Pro Pro Pro Ala Pro Ile Tyr
505 , 510
Cys Pro Pro Pro Pro Pro Ser Ala
525
Pro Ser Thr Leu Pro Pro Pro Pro
540
Pro Pro Pro Ser Arg Pro Pro Pro
555 560
agttggaggt actggnccac gactgcatgce 60
gacccagggg ctctgcgaca caaggagtct 120
tgtggatacg cggactttgt tgctgcecttge 180
tttacaagag gaaactgtaa gaaagggccc 240
gggtccacca ggccccceccag gcagagatgg 300
acctggtect cctggeccce ctggtetegg 360
aggagttgga cttggccectg gaccaatggg 420
agctggagee ccaggcecccte aaggtttcca 480
tcaaactggt cctgcaggtyg ctcgtggtec 540
tggtcaccct ggaaaacccg gacgacctgg 600
tcgtggtttce cctggaactce ctggacttcee 660
tctggatgga ttgaagggac agcccggtge 720
tggtgaaaat ggaactccag gtcaaacagg 780
tgttggtgec cctggcccag ctggtgececg 840
tcctgetggt ceccattgggt ctgetggecce 900
gggtgaaatt ggagctgttg gtaacgctgg 960
agtgggtett ccaggectet ceggeccegt 1020
ccttactggt geccaagggtyg ctgetggect 1080
tggaccccege ggtattcctg gecctgttgg 1140
tgttggtgag cctggtccag ctggctccaa 1200
ctctgectggg ccccaaggtce ctcecetggtece 1260
tggggaagct ggatctgeccg gccctceccagyg 1320
tcgtggtett cctggagetyg atggcagagce 1380
tgcaagtggce cctgctggag tccgaggacc 1440

116
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taatggagat
ttceccoctgga
cggcaggcect
cecctggacce
tcttgetggt
tggaccacag
ccagggtctg
tcteccatggt
aggtgagagt
cccagggecet
tccatctggt
gggagaaaag
tegtggtgct
cgaagctggg
tggcgaggte
accgggtgcet
tcececacagge
tggaagtcgt
gactggtccc
gaaagaaggg
aggtgcagtt
tgctggacct
tctecctgge
tggtectett
tcctggagtce
tcececcaggt
tggtccegtt
acatggaaac
cccaagaggt
ggggcccaga
cgctggtcac
ccctgetggt
tggacctgcet
ccctggeect
agacttctac
agttgatgcet
ctctagaaag
cagtggttac
ctgtgattte
gaactggtat
tggcagccag
tgccttecatg
cagcattgca
ctctaatgat
agatggetge
taagccatca
tgaattcttt
aaaagaaaga
aaagctgaat
aaaagaagga
cccaaaaatt
tgtaagaaaa
gcttttgaat
cctcaaaaca
gaactgaggt
gatacttgaa
ttgtatcgtg
tcccaattaa
ttgttetttyg
gggcaagcag

gctggtcgec
aatatcggcee
ggcccaattg
aaaggcccca
gcteggggtyg
ggtgttcaag
cctggececet
gagtttggtce
ggtgctgecg
gatggaaaca
cctagtggac
ggtgaacctg
catggtgctg
gctgetggte
ggtcctgetg
aaaggagaaa
cecgttggag
ggtgatggag
ccaggaccct
cttegtggte
ggtccecectg
cctggcacte
tcgagaggtyg
ggcattgeeg
aacggtgctc
cgegatggte
ggtgctgeag
cgtggtgaaa
cctagtggcece
ggtcttccetg
catggtgatc
ccttetggece
ggcattcgag
cctggaccte
agggctgacce
actctgaagt
aacccagcetc
tactggattg
tctactggeg
aggagctcca
tttgaatata
cgecctgetgg
tacatggatg
gttgaacttg
tctaaaaaga
cgectgeect
gtggacattg
aatttgaaaa
ccttccattt
ttgatcagag
tgaatttttt
ccaaaataaa
atcttccaca
ctttcecceatg
cettgttttg
gaatgttgat
tggtgtattt
aagtatgcag
ccagtctcat
aaaaattaaa

ctggggagcc
ccgctggaaa
gcccagetgg
ctggtgatce
ctccaggtce
gtggaaaagg
caggtccege
tcectggtec
gtcctactgg
agggtgaacc
tcccaggaga
gtctcagagg
taggtgccce
ctgctggtec
gccccaacgg
gaggagccaa
ctgectggecce
gcececectgy
ctggtatttc
ctcgtggtga
gcttegetgg
caggtcctca
aacgtggtct
gcectectgg
ctggtgaagc
aacccggaca
gtgcacctgg
ctggtcette
cacaaggcat
gcttaaaggg
aaggtgctcc
ctgctggaaa
gcecctcaggy
caggtgtaag
agcctecgete
ctctcaacaa
gcacatgccg
accctaacca
aaacctgtat
aggacaagaa
atgtagaagg
ccaactatgce
aggagactgg
ttgctgaggg
caaatgaatg
tcettgatat
gcccagtcetg
aactttctet
cttctgcaca
cattgtgcaa
tttcaacact
aattgaaaaa
gagggaagtt
agtgtgatcc
ttttgttcat
ggtgctagaa
tttaaaaaat
attatttgcc
tttcatctte
ttgtacctat

tggtctecatg
agaaggtcct
agcaagagga
tggcaaaaac
tgatggaaac
tgaacagggt
tggtgaagtt
tgctggtcecca
tcetattgga
tggtgtggtt
gaggggtgct
tgaaattggt
tggtecctget
tgctggtect
atttgctggt
agggcctaag
agctggtccea
tatgactggt
tggeccctect
ccaaggtcca
tgagaagggt
gggtcttcett
acctggtgtt
ggccegtggt
tggtcgtgat
caagggagag
tcctecatgge
tggtcctgtt
tcgtggcgat
acacaatgga
tggctcecgtyg
agatggtcge
tcaccaaggc
cggtggtggt
agcaccttet
ccagattgag
tgacttgaga
aggatgcact
ccgggcccaa
acacgtctgg
agtgacttce
ctctecagaac
caacctgaaa
caacagcagyg
gggaaagaca
tgcacctttyg
tttcaaataa
ttgccatttc
tctacttget
tacagtttca
cttacacctg
taaaaaccat
taaaacccaa
acattgttag
aatacaaagg
gaatttgaga
ttgatttagc
caaagttgtc
ttccatggtt
tttgtatatg

117

ggacccagag
gtcggectee
gagcctggea
ggtgataaag
aatggtgctc
ccecgetggte
ggcaaaccag
agaggggaac
agccgaggtc
gotgctgtgg
gctggcatac
aaccctggca
ggagccacag
cggggaagcc
ccggcetggtyg
ggtgaaaacyg
aatggtcccece
ttcectggtyg
ggtccceectyg
gttggccgaa
ccectetggag
ggtgctectg
gctggtgcty
cctecetggtyg
ggcaaccctg
cgcggttace
ccegtgggte
ggtcctgetg
aagggagagc
ttgcaaggtc
ggtcctgetg
actggacatc
cctgetggece
tatgactttyg
ctcagaccca
acccttetta
ctcagccacc
atggatgcta
cctgaaaaca
ctaggagaaa
aaggaaatgg
atcacctacc
aaggctgtca
ttcacttaca
atcattgaat
gacatcggtg
atgaactcaa
ttcttettet
taaattgtgg
ttaactcctt
ttatggaaaa
aaacatttgce
acttccaaag
gtgctgacct
tgctaattaa
agaaatactc
attcatattt
ctcttctteca
ccacagaagc
tgagatgttt

PCT/US01/24031
gtcttecectgg 1500
ctggcatcga 1560
acattggatt 1620
gtcatgctgg 1680
agggacctecc 1740
ctcecaggett 1800
gagaaagggg 1860
gcggteccec 1920
cttectggacc 1980
gcactgctgg 2040
ctggaggcaa 2100
gagatggtgc 2160
gtgaccgggg 2220
ctggtgaacy 2280
ctgctggtca 2340
gtgttgttgg 2400
ccggtectge 2460
ctgctggacg 2520
gtcctgetgg 2580
ctggagaagt 2640
aggctggtac 2700
gtattctggg 2760
tgggtgaacc 2820
ctgtgggtag 2880
ggaacgatgg 2940
ctggcaatat 3000
ctgctggcaa 3060
gtgctgttgg 3120
ccggtgaaaa 3180
tgcectggtat 3240
gtcctagggg 3300
ctggtacggt 3360
ccectggtec 3420
gttacgatgg 3480
aggactatga 3540
ctcctgaagg 3600
cagagtggag 3660
tcaaagtata 3720
tcccagecaa 3780
ctatcaatgce 3840
ctacccaact 3900
actgcaagaa 3960
ttctacaggg 4020
ctgttcttgt 4080
acaaaacaaa 4140
gtgctgacca 4200
tctaaattaa 4260
tttttaactg 4320
gcaaaagaga 4380
cceceegetee 4440
tgtcaacctt 4500
accacttgtg 4560
gtttaaacta 4620
agacagagat 4680
tagtatttca 4740
ctgtattgag 4800
tccatcttat 4860
gattcagcat 4920
tttgtttcett 4980
aaataaattg 5040
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tgaaaaaaat gaaataaagc atgtttggtt ttccaaaaga acatat

Met
Leu
Gly
Pro
Pro
65

Tyxr
Gly
Phe
Ala
Gly
145
Pro
Lys
Gly
Thr
Val
225
Gly
Phe
Ala
Gly
Leu
305
Pro
Gly
Sex
Gln
Gly

385
Ser

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

<400>
Leu Ser

Cys Leu

Pro Ala
35

Pro Gly

50

Gly Pro

Asp Gly
Pro Arg

Gln Gly
115

Gly Ala

130

His Pro

Gln Gly
Gly Ile

Ala Pro
195

Pro Gly

210

Gly Ala

Pré Val
Pro Gly

Gly Pro
275

Leu Ser

290

Thr Gly

Gly Leu

Ala Thr

Lys Gly
355

Gly Pro

370

Glu Ala

Pro Gly

234
1366
PRT

Homo sapiens

234
Phe

Ala
20

Gly
Arg
Pro
Lys
Gly
100
Pro
Arg
Gly
Ala
Arg
180
Gly
Gln
Pro
Gly
Ala
260
Ala
Gly
Ala
Pro
Gly
340
Glu
Pro

Gly

Ser

vVal
5

Thr
Asp
Asp
Gly
Gly
85

Pro
Ala
Gly
Lys
Arg
165
Gly
val
Thr
Gly
Pro
245
Pro
Gly
Pro
Lys
Gly
325
Ala
Ser
Gly

Ser

Arg

Asp
Cys
Arg
Gly
Pro
70

val
Pro
Gly
Pro
Pro
150
Gly
His
Lys
Gly
Pro
230
Ala
Gly
Pro
Val
Gly
310
Pro
Arg
Gly
Pro
Ala

390
Gly

Thr
Gln
Gly
Glu
55

Pro
Gly
Gly
Glu
Ala
135
Gly
Phe
Asn
Gly
Ala
215
Ala
Gly
Pro
Ala
Gly
295
Ala
Arg
Gly
Asn
Ser
375
Gly

Leu

Arg
Ser
Pro
40

Asp
Gly
Leu
Ala
Pro
120
Gly
Arg
Pro
Gly
Glu
200
Arg
Gly
Pro
Lys
Gly
280
Pro
Ala
Gly
Leu
Lys
360
Gly

Pro

Pro

Thr
Leu
25

Arg
Gly
Leu
Gly
Ala
105
Gly
Pro
Pro
Gly
Leu
185
Pro
Gly
Ala
Ile
Gly
265
Pro
Pro
Gly
Ile
Val
345
Gly
Glu

Pro

Gly

118

Leu
10

Gln
Gly
Pro
Gly
Pro
Gly
Glu
Pro
Gly
Thr
170
Asp
Gly
Leu
Arg
Gly
250
Glu
Arg
Gly
Leu
Pro
330
Gly
Glu
Glu
Gly

Ala

Leu
Glu
Glu
Thr
Gly
Gly
Ala
Pro
Gly
Glu
155
Pro
Gly
Ala
Pro
Gly
235
Ser
Ile
Gly
Asn
Pro
315
Gly
Glu
Pro
Gly
Pro

395
Asp

Leu
Glu
Arg
Gly
60

Asn
Pro
Pro
Gly
Lys
140
Arg
Gly
Leu
Pro
Gly
220
Ser
Ala
Gly
Glu
Pro
300
Gly
Pro
Pro
Gly
Lys
380

Pro

Gly

Leu
Thr
Gly
45

Pro
Phe
Met
Gly
Gln
125
Ala
Gly
Leu
Lys
Gly
205
Glu
Asp
Gly
Ala
val
285
Gly
val
val
Gly
Ser
365
Arg
Gly

Arg

Ala
Val
Pro
Pro
Ala
Gly
Pro
110
Thr
Gly
Val
Pro
Gly
190
Glu
Arg
Gly
Pro
Val
270
Gly
Ala
Ala
Gly
Pro
350
Ala
Gly

Leu

Ala

PCT/US01/24031

val
15

Arg
Pro
Gly
Ala
Leu
95

Gln
Gly
Glu
Val
Gly
175
Gln
Asn
Gly
Ser
Pro
255
Gly
Leu
Asn
Gly
Ala
335
Ala
Gly
Pro

Arg

Gly

Thr
Lys
Gly
Pro
Gln
80

Met
Gly
Pro
Asp
Gly
160
Phe
Pro
Gly
Arg
Val
240
Gly
Asn
Pro
Gly
Ala
320
Ala
Gly
Pro
Asn
Gly

400
val

5086
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405 410 415
Met Gly Pro Pro Gly Ser Arg Gly Ala Ser Gly Pro Ala Gly Val Arg
420 425 430
Gly Pro Asn Gly Asp Ala Gly Arg Pro Gly Glu Pro Gly Leu Met Gly
435 440 445
Pro Arg Gly Leu Pro Gly Ser Pro Gly Asn Ile Gly Pro Ala Gly Lys
450 455 460
Glu Gly Pro Val Gly Leu Pro Gly Ile Asp Gly Arg Pro Gly Pro Ile
465 470 475 480
Gly Pro Ala Gly Ala Arg Gly Glu Pro Gly Asn Ile Gly Phe Pro Gly
485 490 495
Pro Lys Gly Pro Thr Gly Asp Pro Gly Lys Asn Gly Asp Lys Gly His
500 505 510
Ala Gly Leu Ala Gly Ala Arg Gly Ala Pro Gly Pro Asp Gly Asn Asn
515 520 525
Gly Ala Gln Gly Pro Pro Gly Pro Gln Gly Val Gln Gly Gly Lys Gly
530 535 540
Glu Gln Gly Pro Ala Gly Pro Pro Gly Phe Gln Gly Leu Pro Gly Pro
545 550 555 560
Ser Gly Pro Ala Gly Glu Val Gly Lys Pro Gly Glu Arg Gly Leu His
565 570 575
Gly Glu Phe Gly Leu Pro Gly Pro Ala Gly Pro Arg Gly Glu Arg Gly
580 585 590
Pro Pro Gly Glu Ser Gly Ala Ala Gly Pro Thr Gly Pro Ile Gly Ser
595 600 605
Arg Gly Pro Ser Gly Pro Pro Gly Pro Asp Gly Asn Lys Gly Glu Pro
610 615 620
Gly Val val Gly Ala Val Gly Thr Ala Gly Pro Ser Gly Pro Ser Gly
625 630 635 640
Leu Pro Gly Glu Arg Gly Ala Ala Gly Ile Pro Gly Gly Lys Gly Glu
645 650 655
Lys Gly Glu Pro Gly Leu Arg Gly Glu Ile Gly Asn Pro Gly Arg Asp
660 665 670
Gly Ala Arg Gly Ala His Gly Ala Val Gly Ala Pro Gly Pro Ala Gly
675 680 685
Ala Thr Gly Asp Arg Gly Glu Ala Gly Ala Ala Gly Pro Ala Gly Pro
690 695 700
Ala Gly Pro Arg Gly Ser Pro Gly Glu Arg Gly Glu Val Gly Pro Ala
705 710 715 720
Gly Pro Asn Gly Phe Ala Gly Pro Ala Gly Ala Ala Gly Gln Pro Gly
725 730 735
Ala Lys Gly Glu Arg Gly Ala Lys Gly Pro Lys Gly Glu Asn Gly Val
740 745 750
Val Gly Pro Thr Gly Pro Val Gly Ala Ala Gly Pro Ala Gly Pro Asn
755 760 765
Gly Pro Pro Gly Pro Ala Gly Ser Arg Gly Asp Gly Gly Pro Pro Gly
770 775 780
Met Thr Gly Phe Pro Gly Ala Ala Gly Arg Thr Gly Pro Pro Gly Pro
785 790 795 800
Ser Gly Ile Ser Gly Pro Pro Gly Pro Pro Gly Pro Ala Gly Lys Glu
805 810 815
Gly Leu Arg Gly Pro Arg Gly Asp Gln Gly Pro Val Gly Arg Thr Gly
: 820 825 830
Glu Vval Gly Ala Val Gly Pro Pro Gly Phe Ala Gly Glu Lys Gly Pro
835 v 840 845
Ser Gly Glu Ala Gly Thr Ala Gly Pro Pro Gly Thr Pro Gly Pro Gln
850 855 860
Gly Leu Leu Gly Ala Pro Gly Ile Leu Gly Leu Pro Gly Ser Arg Gly
865 870 875 880
Glu Arg Gly Leu Pro Gly Val Ala Gly Ala Val Gly Glu Pro Gly Pro
885 890 895

119
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Ile Ala
900

Gly

Leu Gly
Pro
915
Gly

Gly Ser

Pro Asn
930
Gly

Asn
Lys Glu
945
Gly

Arg

Ala Pro Gly
Glu
980

Arg

Asn Arg Gly

Val Gly Pro
995
Glu Pro
1010

Asn Gly

Gly Gly

His Leu
1025
Gln Gly Ala Pro
Gly Pro Ser Gly
1060
Thr Val Gly Pro
1075
Ala Gly Pro Pro
1090
Gly Gly Gly Tyr
1105
Gln Pro Arg Ser
Ala Thr Leu Lys
1140
Gly Ser Arg
1155
His Pro
1170

Cys

Glu

Ser Glu

Gly Thr Met
1185

Glu Thr Cys Ile
Ser
1220

Ser

Tyr Arg Ser

Asn Ala Gly
1235
Glu Met Ala
1250

Gln Asn

Thr
Ser Ile
1265

Glu Glu

Thr Gly

Asp Val Glu Leu
1300
Leu Val Asp Gly
1315
Ile Glu Tyr Lys
1330

Ala Pro Leu Asp
1345

Gly Pro Val Cys

Gly
Val
Asp
Gly
Pro
965
Thr
Gly
Glu
Gln
Gly
1045
Pro
Ala
Gly
Asp
Ala
1125
Ser
Lys
Trp
Asp
Arg
1205
Lys
Gln
Gln
Thr
Asn
1285
Val
Cys
Thr
Ile

Phe
1365

Ala
905
Pro

Pro Pro Gly
Ala
920

Pro

Asn Gly

Pro
935
Pro

Gly Gly

Tyr Gly Asn

950

His Gly Pro Val

Gly Pro Ser Gly

985

Pro Ser Gly Pro
1000

Lys Gly Pro
1015

Leu Pro

Arg

Gly
1030
Ser Val Gly

Gly

Pro

Ala Gly Lys Asp

1065

Gly Ile Arg Gly
1080

Pro Pro Gly

1095

Phe Gly Tyr

1110

Pro Ser Leu

Pro
Asp
Arg
Gln

1145
Arg

Leu Asn Asn

Asn Pro Ala

‘ 1160

Ser Ser Gly
1175

Ala Ile Lys
1190

Ala Gln

Tyr
Val
Pro Glu

His
1225

Asp Lys Lys

Phe Glu Tyr
1240
Leu Ala

1255

Arg
Gly
Arg
Ile
Gly
970
Pro
Gln
Gly
Ile
Ala
1050
Gly
Pro
Pro
Gly
Pro
1130
Ile
Thr
Tyr
Tyr
Asn

1210
Val

Gly
Glu
Asp
Gly
955
Pro
Val
Gly
Leu
Ala
1035
Gly
Arg
Gln
Gly
Asp
1115
Lys
Glu
Cys
Trp
Cys
1195
Ile

Trp

Asn Val Glu

Phe Met Arg Leu

Tyr His Cys Lys Asn Ser

1270

1275

Leu Lys Lys Ala Val Ile

1290

Ala Glu Gly Asn Ser Arg

1305

Ser Lys Lys Thr Asn Glu

1320

Asn Lys Pro Ser Arg Leu

1335

Gly Gly Ala Asp His Glu

1350
Lys

120

1355

PCT/US01/24031

Pro Pro Gly Ala Val

910
Ala Gly Arg Gly
925

Gln

Asp

Gly Pro His
940

Pro

Gly

Ala
960
Gly

val Gly Ala
His
975
Gly

Ala Gly Lys

Ala Ala
990
Gly

Gly Pro

Ile Axrg Asp Lys

1005
Pro Gly Leu
1020

Gly

Lys Gly

His His Gly Asp
1040
Pro Ala
1055

Pro Gly

Pro Arg Gly

Thr Gly His
1070

His Gln Gly Pro

1085

Pro Gly Val Ser

Gly

Pro

1100

Phe Tyr Arg Ala Asp
1120

Tyr Glu Val Asp

1135
Leu Leu Thr Pro
1150

Asp Leu Arg Leu

1165

Asp Pro Asn Gln

Asp
Thr
Arg

Ile

1180

Asp Phe Ser Thr Gly
1200

Ala Lys Asn Trp

1215
Gly Glu Thr Ile
1230

Val Thr Ser Lys

1245

Ala Asn Tyr Ala

Pro
Leu
Gly

Leu

1260

Ile Ala Tyr Met Asp
1280

Gln Gly Ser Asn

1295
Thr Tyr Thr Val
1310

Gly Lys Thr Ile

1325

Phe Leu Asp Ile

Leu
Phe
Trp
Pro
1340

Phe Phe Val Asp Ile
1360
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<210>
<211>
<212>
<213>

<400>
atgggcaacc
ctgcecgeccy
gtgctgaget
gagaagaaat
acttacattc
aggagggtgc
cacattgggt
gattacctgt
gacgatggtyg
cccagegecc
ctecggtata
aaggatgacg
ttcaacctgg
aagaatccaa
ggaggtcacg
caccgcetttg
gtggcctgca
gtccacctge
cacacagaga
gtcgggggatt
ttggaggagc
atgcgggtgg
aaggagacat
aaggaggagy
gtggacagtg
tcecgacctgg
ccaccagcete
ccacctetee
attaagaaac
cccaaccaga
ctggatcttyg
ctecatctget
gccaategtg
atctgcaggg
ctgatgecget
cggcagcecc
gaacggttga
cagatgctca
cagaagctga
aagcggggag
tccactgacce
ccagacctgg
ctggagaacg
gagtgcagca
ctagacaagc
tactttggcg
ttcattegtt
gtaatgcggg
cagcggaaca
gaacaccggc
aagagtgtcc
gcccaccatg
ccagcctatg
ggctccaggce
acaagtccaa

235
4168
DNA

Homo sapiens

235
tggagagcgce
gcaagatgcce
ccatgaacct
gggatctgat
agaaactcca
aggagtcaac
gggtgcggga
cctttgecca
catttgacaa
tgtecggeccce
gcactctecce
tccacgtetg
tcatgtcceca
ggaccaaagc
aaatcatcct
agaagctgat
tgcagttcat
agtatgagtt
gcgagaagcet
tgttggagga
atgtgtccca
cagaactaga
atgagaacac
cctttcageg
aggccctggce
accttctggce
cgeccttgec
ctggtgctgce
ctatcaagac
tcagtggcac
ataagtttga
ccaaaaacaa
ccaagaacct
ccattcatac
tectgeeccac
tggaggagtt
cccagcgaat
caccgcaact
agcagatgtt
ctgtgtatgg
ggaagatgac
ctaacttctg
tgctgctgga
tccatgacaa
tccageggga
agagtcccaa
cttacaagga
agaagcagct
agtggcaaca
ctgtttatga
ctttcacgge
atgagtcaaa
gttgttcgece
ccccactgag
ccagtggacc

cgagggggtce
gatgcctgag
gcctecagac
ctgtgaccag
gagcttettg
caaagtacta
atttctgaat
gtgttctgte
actcecggtec
cttecaccaac
tgggcgeagy
tatcctttgt
ccececatget
ccttgtetta
tgctgecttt
ggagtattte
caacatcgtg
taccaagctg
gcaggtgcag
tgctgagacc
tctcacagag
gaagcagcetg
aagccaccag
tcgatgtcat
cagagtaggc
tccageccca
ccetecacct
accctectgtg
caagttccgg
tgtcttcage
agaattattc
gacagcgcaa
ggccatcacc
gtttgacttg
agaggctgag
ggcagctgag
ggctggeatg
caatgccatce
ggagatcata
cttcaagctce
actgctteat
gcatgagetg
cgtgaaggag
cagcgtecte
cgccaagacyg
gactacacct
agcagaacaa
ggctcaggaa
gcaggagtta
ggggaaggat
ccgtactgec
ctgttagccce
accaagccag
accctctegg
tggaattggc

ccgggagage
cectgtgage
aaggcccgge
gaacgattcc
gaccccagtg
agggagctgg
gatgaaaaca
atgtttgact
tggagcaggt
agcctegete
gccctgaaga
ctcagagcca
gtcaatgaga
gagcttctgg
gacaatttca
cggaatgagyg
gtgcactcgg
gggctagagg
attcaggcat
aagaatgtag
aagcttctgg
ctacagcggg
gtgcacaccce
ttggagccaa
cctgcagagce
cccectgagyg
cceccecattac
gtgttgacag
ctgectgtet
gaacttgatg
aagacaaaag
aaagctgcca
ctacgcaagg
cagacactac
gtaaagctgc
gaccgcttca
gceettectgg
attgcggegt
cttgcactgg
cagagcctgg
ttcatcgect
cactttgttg
ctgggeccggg
cggaacttcc
gctgaggagg
ccttetgtat
gagaatgaag
gccaagaaac
atagcagagt
ggtaccatcg
aagcgggact
ccaaggttgg
gagtgctgeca
aggcagaagc
caagggctca

121

cecccectetgt

tggaggaaag
tcctgeggcea
aggtgaagaa
taactcggaa
agatctctct
aaggcctgga
ttgagggtct
caatcgagga
gctctgegeg
actccegect
tcatgaacta
ttgcacttag
cagctgtgtg
aagaggtatg
acagcaatat
tggaggacat
agttcctgcea
atctggacaa
ccctggagaa
acctagagaa
agaaggaact
tgcggagget
atgtccgggg
tgagtgaggy
aggtcctgece
cagacaagtg
tgggcctgte
tcaactggac
atgagaagat
cgcagggcce
gcaaggtgac
ctggcegete
ctgtggactt
tgcggcaata
tgctgetcett
ggaacttcca
ccgetteegt
ggaactacat
atctgectgcet
tgacagtgaa
agaaggctgce
gcatggaget
tcagtaccaa
cctacaatge
tcttcccagt
cccgcaagaa
tggatgccaa
tgaggcggcy
aggacatcat
cacgcttectt
ggcccgacag
ccgeccagtyg
acttcaccce
ggagagggct

PCT/US01/24031
ccegttgttg 60
gttcgeectg 120
gtatgacaat 180
tcctecccac 240
gaagttcagg 300
tcgecaccaac 360
tgtactggtg 420
ggaaagtggt 480
cctgcecageca 540
ccagtctgtg 600
agtgagccag 660
tcagtacgga 720
cctecaataac 780
tttggtgcga 840
caaggagctyg 900
tgacttcatg 960
gaacttccgg 1020
gaagtcaagg 1080
cgtgtttgat 1140
ggtggaggag 1200
tgaaaacatg 1260
agagagcatc 1320
cattaaagag 1380
cctggagtet 1440
catgccaccc 1500
tcttectecea 1560
tccececagec 1620
agccattcga 1680
agcactgaaa 1740
cttggaggac 1800
tgcecttgac 1860
tctgttggaa 1920
ggctgaggag 1980
cgtggagtge 2040
tgagcgggag 2100
cagcaaggtg 2160
ggataacctg 2220
caagtcttca 2280
gaacagcagc 2340
ggataccaag 2400
ggagaaatac 2460
agcagtgtcc 2520
gattcggegt 2580
tgaaggcaaa 2640
agttgtgcge 2700
atttgtcecga 2760
gcaggaggag 2820
gaccccatcce 2880
ccaggccaag 2940
cacagtgctg 3000
ctgtgatgca 3060
gcctecactg 3120
gtcceccecteg 3180
tcagagtcct 3240
gtgttgetct 3300
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ctcaaccatg
ctaggtctgt
catttcctga
gcctaaacag
actgttcttt
tgtatctagg
caaggcccte
gatgtcaggc
gtcaaggtgg
gagaaagggt
tttttttgge
tcectetgece
tectettact
aaaaaaaaaa
aaaaaaaaaa

<210>
<211>
<212>

<213>

<400>
Met Gly Asn

Val Pro Leu

Glu Glu
35

Lys

Leu

Pro Asp

50
Asp Leu Ile
65
Thr

Tyr Ile

Lys Lys Phe

Glu Ile
115
Asp

Leu

Asn
130
Ala

Leu

Phe
145
Asp

Gln

Asp Gly

Asp Leu Gln

Ala Ser
195
Ala

Arg
Arg Arg
210
His Val
225
Phe

Ccys

Asn Leu

Sexr Leu Asn

Ala Ala
275

Asp

Leu
Ala Phe
290
Leu

Lys Met

tcecgecccag
aggtccctgg
agggtcacca
ggcacataga
cttttttttt
cttagggagc
tgaagcatgg
tcactgccct
gcagaagagc
gtgccaactc
aggggacaag
ctggaaggga
gtacataaac
aaaaaaaaaa
aaaaaaaaaa

236
1028
PRT

ctcttgagge
tgcttccagt
agggtcagct
tcteteecac
ccetteettt
cctgggaccce
gcegtgecag
tatttctctg
agaggtcttc
ttcaccttct
gagcatggtyg
atgtgggggc
ctcagactct
aaaaaaaaaa
aaaaaaaa

Homo sapiens

236
Leu Glu
5
Leu Leu
20
Glu Arg

Ala Arg

Cys Asp

Gln Lys
85
Arg Arg
100
Ser Leu

Glu Asn

Cys Ser

Ser
Pro
Phe
Leu
Gln
70

Leu
Arg
Arg
Lys

val

Ala Glu

Pro Gly

Ala Leu
40
Leu Arg
55
Glu Arg

Gln' Ser

Val Gln

Thr Asn
120
Gly Leu
135

Met Phe

150

Ala Phe
165
Pro Pro
180
Ala Arg

Leu Lys

Ile Leu

Asp
Ser
Gln
Asn

cys

Lys Leu

Ala Leu
Val
200
Arg

Ser

Ser
215

Leu Arg

230

Val Met
245
Asn Lys
260
Val Cys

Asn Phe

Glu Tyr

Ser
Asn
Leu
Lys

Phe

His Pro

Pro Arg

val Arg
280
Glu Val
295

Arg Asn

Gly
Lys
25

Val
Gln
Phe
Phe
Glu
105
His
Asp
Asp
Arg
Ser
185
Leu
Leu
Ala
His
Thr
265
Gly
Cys

Glu

tggatctttc
actgcacttt
cagggctagg
tagagcccag
ttgcaggccece
tgccagtctce
ctgtgcccta
cccatttcat
tctgcecaccaa
ttcetcaget
gtcttggcta
ccactttttt
cccectetea
aaaaaaaaaa

val
10
Met

Pro
Pro

Leu Ser

Tyr Asp

Gln Val
75
Leu Asp
90
Ser Thr

Ile Gly

Val Leu

Phe Glu
155
Ser Trp
170
Ala Pro

Arg Tyr

Val Ser

Ile Met
235
Ala Vval
250
Lys Ala

Gly His

Lys Glu

Asp Ser

122

tacttgtgcc
gcccccaagy
aaaaaccatt
agggatgaga
atggtcagcect
agttcatctc
gtgataaggg
tctaggctca
ccactctctg
acggtttttt
tttgcttacc
gtacatgtac
acaaaggctt
aaaaaaaaaa

Gly Glu Pro
Glu
30

Asn

Met Pro
Met
45

Glu

Ser

Asn
60
Lys

Lys

Asn Pro

Pro Ser Val

Val Leu
110
Arg

Lys

val
125
Asp

Trp

Val
140
Gly

Tyr

Leu Glu

Ser Arg Ser

Phe Thr Asn
190
Thr Leu
205

Lys

Ser

Gln
220
Asn

Asp

Tyvr Gln

Asn Glu Ile

Val Leu
270
Ile

Leu
Ile
285
His

Glu

Leu
300
Asn

Ile Asp

Arg

PCT/US01/24031

actatgggca
tctttgactt
tccagectta
ggagagagca
ctggtctaga
ttaccaggag
taagaggaga
cactgtcctt
cagatggctg
ttttttcttt
ttcecegttte
cacctcecctt
gatgcaccaa
aaaaaaaaaa

Pro Ser
15
Pro Cys

Leu Pro

Lys Trp
His
80

Arg

Pro

Thr
95
Arg Glu

Glu Phe

Leu Ser

Ser Gly
160
Ile Glu
175
Ser Leu

Pro Gly

Asp Val
Gly
240
Leu

Tyr

Ala
255
Glu Leu

Leu Ala

Phe Glu

Phe Met

3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4168



WO 02/10217 PCT/US01/24031

305 - 310 315 320
Val Ala Cys Met Gln Phe Ile Asn Ile Val Val His Ser Val Glu Asp
325 330 335
Met Asn Phe Arg Val His Leu Gln Tyr Glu Phe Thr Lys Leu Gly Leu
340 345 350
Glu Glu Phe Leu Gln Lys Ser Arg His Thr Glu Ser Glu Lys Leu Gln
355 360 365
Val Gln Ile Gln Ala Tyr Leu Asp Asn Val Phe Asp Val Gly Gly Leu
370 375 380
Leu Glu Asp Ala Glu Thr Lys Asn Val Ala Leu Glu Lys Val Glu Glu
385 390 395 400
Leu Glu Glu His Val Ser His Leu Thr Glu Lys Leu Leu Asp Leu Glu
405 410 415
Asn Glu Asn Met Met Arg Val Ala Glu Leu Glu Lys Gln Leu Leu Gln
420 425 430
Arg Glu Lys Glu Leu Glu Ser Ile Lys Glu Thr Tyr Glu Asn Thr Ser
435 440 445
His Gln Val His Thr Leu Arg Arg Leu Ile Lys Glu Lys Glu Glu Ala
450 455 460
Phe Gln Arg Arg Cys His Leu Glu Pro-Asn Val Arg Gly Leu Glu Ser
465 470 475 480
Val Asp Ser Glu Ala Leu Ala Arg Val Gly Pro Ala Glu Leu Ser Glu
485 490 495
Gly Met Pro Pro Ser Asp Leu Asp Leu Leu Ala Pro Ala Pro Pro Pro
500 505 510
Glu Glu Val Leu Pro Leu Pro Pro Pro Pro Ala Pro Pro Leu Pro Pro
515 520 525
Pro Pro Pro Pro Leu Pro Asp Lys Cys Pro Pro Ala Pro Pro Leu Pro
530 535 540
Gly Ala Ala Pro Ser Val Val Leu Thr Val Gly Leu Ser Ala Ile Arg
545 550 555 560
Ile Lys Lys Pro Ile Lys Thr Lys Phe Arg Leu Pro Val Phe Asn Trp
565 570 575
Thr Ala Leu Lys Pro Asn Gln Ile Ser Gly Thr Val Phe Ser Glu Leu
580 585 590
Asp Asp Glu Lys Ile Leu Glu Asp Leu Asp Leu Asp Lys Phe Glu Glu
595 600 605
Leu Phe Lys Thr Lys Ala Gln Gly Pro Ala Leu Asp Leu Ile Cys Ser
610 615 620
Lys Asn Lys Thr Ala Gln Lys Ala Ala Ser Lys Val Thr Leu Leu Glu
625 630 635 640
Ala Asn Arg Ala Lys Asn Leu Ala Ile Thr Leu Arg Lys Ala Gly Arg
645 650 - 655
Ser Ala Glu Glu Ile Cys Arg Ala Ile His Thr Phe Asp Leu Gln Thr
660 665 670
Leu Pro Val Asp Phe Val Glu Cys Leu Met Arg Phe Leu Pro Thr Glu
675 680 685
Ala Glu Val Lys Leu Leu Arg Gln Tyr Glu Arg Glu Arg Gln Pro Leu
690 695 700
Glu Glu Leu Ala Ala Glu Asp Arg Phe Met Leu Leu Phe Ser Lys Val
705 710 715 720
Glu Arg Leu Thr Gln Arg Met Ala Gly Met Ala Phe Leu Gly Asn Phe
725 730 ° 735
Gln Asp Asn Leu Gln Met Leu Thr Pro Gln Leu Asn Ala Ile Ile Ala
740 745 750
Ala Ser Ala Ser Val Lys Ser Ser Gln Lys Leu Lys Gln Met Leu Glu
755 760 765
Ile Ile Leu Ala Leu Gly Asn Tyr Met Asn Ser Ser Lys Arg Gly Ala
770 775 780
Val Tyr Gly Phe Lys Leu Gln Ser Leu Asp Leu Leu Leu Asp Thr Lys
785 790 795 800

123
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Ser Thr

Lys Glu

val Glu

Asp
Lys

Lys

Arg Lys
805
Tyr Pro
820

Ala Ala

835

Glu
850
Asp

Lys

His
865
Leu Asp

Ala Vval

Val Phe

Leu
Asn
Lys
Val

Phe

Gly Arg

Ser Val

Gln
885
Tyr

Leu

Arg
900

Pro Val

915

Gln
930
Gln

Glu

Lys
945
Gln Arg

Arg Gln

Ile Glu

Glu
Leu
Asn
Ala

Asp

Asn Glu

Ala Gln

Lys Trp
965
Lys Glu
980

Ile Ile

995

Ala
1010

Thr

Glu
1025

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

<400>

cggaggagga
gegegttgeg
ggcccggecyg
tegggtgect
acgtcttect
tcagagtcac
gaaaccggct
acaccacggce
attgtcecgtac
ccaagcectgg
gcagcgagga
cccacggaaa
ccagcacggg
acgagcgctg
accagctgac
cctgggecag
agacctacat
acttggacac
gggagagtga
cctecgggcgg
agcccaacge
gcgagccgag
gctggcagga
gcatggcgga

Lys

Ser Asn

Arg Gly

Cys

237
5641
DNA

237,

cgcgageccc
cctgtgegee
gcecggeccee
gcacctegge
catcttecage
cceggettge
attcaacctg
ctccetggge
actgggtgac
cacccttgag
ggacctatgt
gccgtgecace
ccgcgaggat
gggcttetge
tgacagctgce
ctgcgagcag
caacggccte
gagcggaggc
ccageccggac
ctggcagaac
cacggccgag
ctggcagcecce
gtccaagaag
gctggaatte

Met
Asp
Ala
Gly
Leu
870
Arg
Phe
Phe
Ala
Glu

950
Gln

Thr

Ser

Thr Leu

Leu Ala
Ser
840
Glu

Val

Met
855
Arg Asn

Asp Ala

Gly Glu
Val

920
Arg Lys
935
Ala Lys

Gln Gln

Arg:Pro

Val Leu

1000

Arg Phe

1015

Homo sapiens

ttgcgggegg
ctecggteccece
gcecgecectgge
cgtcecggeg
catggactgc
aataccagcc
ggtaccatgce
atgtatgagt
cagctgtect
cgtggtgacc
gctetgecct
atccccttea
ggtcacctgt
cccatcaaga
taccagttta
cagggtgcgg
ctcactgggt
tggcagtggt
aaccccagtg
cgtgactgea
cccaccecte
ttccagggcece
gcatgtctac
atcaccaage

His Phe
810
Phe

Leu

Asn
825
Leu

Trp

Glu Asn

Leu Ile Arg

Phe Ser
875
Ala

Leu

Thr
890
Pro

Lys

Ser
905
Phe

Lys

Ile Arg

Lys Gln Glu

Lys Leu Asp

955

Glu Leu Ile
970

Val Tyr Glu

985

Lys

Ser Val

Phe Cys Asp

tcatcacagc
gcgtccactg
ctegtcacct
ccectgggga
agggctgect
tcectgeeca
agtgcectggg
gtgaccggga
tgctcetggg
agacccgcag
accacgaggt
aatatgacaa
ggtgtgcceac
gtaacgactg
acttccagtce
atctgctgag
acagctccac
cggacaactc
aggagaactyg
gcatcgeget
cagacaggtg
actgctaccyg
ggqgcggtgg
agatcaagca

124

PCT/US01/24031
Ile Ala Leu Thr Val
815
His Glu Leu His Phe
830
Val Leu Leu Asp Val
845
Arg Glu Cys Ser Ile
860
Thr Asn Glu Gly Lys
880
Glu Glu Ala Tyr Asn
895
Thr Thr Pro Pro Ser
910
Ser Tyr Lys Glu Ala
925
Glu Val Met Arg Glu
940
Ala Lys Thr Pro Ser
960
Ala Glu Leu Arg Arg
975
Gly Lys Asp Gly Thr
990
Pro Phe Thr Ala Arg
1005
Ala Ala His His Asp
1020
ccagectegg ggctgccaca 60
agcgecegege tcecggggatgg 120
gctgegetge gtecctgetece 180
cgccgececte ccggaaccca 240
ggaggcecag ggcgggcagg 300
gecgetggaag tgggtctecce 360
cacaggctgg ccaggcacca 420
agcactgaat cttecgetgge 480
ggcccgcacc agcaacatat 540
tggccagtgg cgcatctacg 600
ctacaccatc cagggaaact 660
ccagtggttc cacggctgcea 720
cacccaggac tacggcaaag 780
cgagaccttc tgggacaagg 840
cacgctgteg tggagggagg 900
catcacggag atccacgagc 960
cctgtggate ggcttgaatg 1020
gcecectcaag tacctcaact 1080
tggagtgatc cgcactgagt 1140
gccctatgtg tgcaagaaga 1200
ggccaatgtg aaggtggagt 1260
cctgecaggec gagaagcgea 1320
cgacctggtc agcatccaca 1380
agaggtggag gagctgtgga 1440
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tcggectcaa
gcttcaccca
tcaccatctg
ccatctgcaa
ggaagggttyg
acagtgaggce
ggttcgageca
cggccctgea
tgtacaccca
ccactggcag
acatctgccg
cgcccagect
gctataaggt
gggcctgeca
ttgtggccaa
actggttctg
gcgacggcegt
tcecgaggetg
cacagctgga
gcectcaagy
accactceccac
ccgtgcacag
cccaggagca
ggacagatgg
gcaaggacaa
gcctgacagce
cagacctgcec
agtgttttca
tctectgtga
tcatcacagc
agagggactt
agccctetgg
tgcacagccce
cccatggett
tgccceeecege
agccgctgeg
acgtgecccga
cgctctggat
agccgctgaa
acgtagatgt
tgtgtggggt
cccagggact
tggagctget
tcecetgtetat
agggccagag
tctggcagga
gcatgctgag
gcgettgeac
gctteteccee
tgctgetget
tcgagcgegg
ccactgagaa
aggcgcgtgy
gccececace
gggagccgga
ctgagaccca
acctggtecct
ttcteececcag
agagcccgag
ggcagcctca
ccttectgage

cgatttgaaa
ctggcaccece
gggcccggaa
gaaggcaggc
gacgtggcac
ceggegectg
ggccttegte
ggacctcaac
ctggaaccgg
cgccatgggyg
gcagagcctg
cactggctcee
gttcagctca
ggagctgggg
catgctcaac
gatcggcctyg
agggttctct
tgcggtgetg
ctggatctge
ccgacgggaa
gtgggcgcag
ccaggcagag
gcactggtgyg
ttccattata
gaagtgcgtyg
cttgcectac
aactacagcc
ggtccaggge
acagcaagag
cagcectgece
ccagtgggtyg
ccctageccet
ctcagcccac
catctgccag
ccegggceact
ctggcacgat
cccctacacce
tgggctggcet
ctacgtgggc
dggacggggcc
tagcagtggg
ggcagactce
gctgggccac
cctggatgag
teggggegec
caacacagct
ccacaacagc
caacatcacc
atcagcgett
cctggecttyg
ggcctttgag
gaacatcctg
gcagggccag
agctgectgt
gctgggcaga
gctgagtgca
gtgcceccac
agcccccegge
gagcctcecce
gctectgtgee
cgggecctygg

ctgcagatga
tttgagccca
ggccgetgga
cagctgagece
agcccatect
tgeactgacc
agcagcctca
agcaccggct
gaccagccceg
ctgtgggagy
ggcactccag
tgtcececcagg
gagcggetge
gcccagetge
aagatcttcg
aaccgtecggg
taccacaatt
gacctggect
aagatccccea
tggctgeget
gcgcagcgea
ctagacttcc
atcggcectge
aacttcatct
tacatgacag
atctgcaage
ctggggggct
caggaacccce
gceccagetgg
aatgtgacct
gagcaggagc
gcteccagtyg
ttcactggec
aagggcacgyg
gagctctect
gcectectge
caggccttee
ggcgaggagg
tggcaggacg
tggcgcacca
cceectecete
gcgtggattc
aaggaggcgc
atggagaatg
tggctgggcea
gtgaactact
tgctactgga
atggogtgtcg
ccagagaacc
ctgaccgcag
ggtgcceget
gtgtcagaca
ggcgggagga
ccagttggcce
gcetgggetyg
gcgtggegtt
aggaaccaga
ccaggcctgt
tgtcececteg
ccteaccetg

ggattgggga

attttgagtg
acaacttccg
acgacagtcce
agggggccgce
gctactgget
atggctctca
tctacaactg
ccttettetg
ggtacagccg
tgaagaactg
tgacgccgga
gctgggecte
aggacaagaa
tgageectgge
gtgaatcaga
atcccagagg
tcgaccggag
ccetgecagtg
gaggtacgga
tccaggaggce
tctgcacgtg
tgagccacaa
acacctctga
cctgggcecacce
ccagccgaga
gcagcaacgt
gcccctetga
agagccgggt
tcaccatcac
ttgacctttg
ctttgatgta
gcaacaaacc
gctgggacga
acccctecect
acctcaacgg
tgtgtgagag
tcacgcagge
gctctecggcy
gggagccgca
ccagctgtga
cccgaagaat
ccttecggga
gacagcgctg
tgtttgtctyg
tgaacttcaa
ccaactgggg
ttcagagcaa
tctgcaagcet
cagcggccct
cccteatect
acagccgcag
tggaaatgaa
gctggggagce
tatggaaggg
gtggggtgee
tcectttetyg
ggtaggatgg
tgatccgege
ggcagatctg
ctececteteg
gcectettgt

125

gtctgacggg
ggacagtctg
ctgtaaccag
cgaggaggac
gggagaagac
gctggtcacc
ggagggcgag
gctcagtggg
tgggggctgce
tacctecgttce
gctgecgggg
ggacaccaaa
gagctgggtc
cagctacgag
acccgagatce
gggtcagagt
ccggcacgac
ggtggeccatg
cgtgcgggag
cgagtacaag
gttcecaggece
cttgcagaag
gagcgatggg
aggcaaacct
ggactggggy
caccaaagaa
ctggatccag
gaagtggtca
aaacccctta
gattggcctce
tgccaactgg
gaccagctgt
tcggagetge
gagcccgtece
caccttccgg
ccacaatgcc
tgcccgaggg
gtactcctgg
gcagccgggag
caccaagctg
aagctaccat
gcactgctat
ccagagagcg
ggagcacctg
ccccaaagga
gcccoccegggce
cagcgggcta
tectegtget
ggtggtggtyg
ttaccggagg
cagcteccage
tgagcaacaa
tggggcectg
tgccettggg
acccteccecac
ggggggcctg

gagggggaac
cccaggaccc

ttgtgtctet
ccecttetet
tcctgatgag

PCT/US01/24031
agccttgtga 1500
gaggactgtg 1560
tcecttgecat 1620
catggctgece 1680
caagtgacct 1740
atcaccaaca 1800
tacttctgga 1860
gatgaagtca 1920
gtggcgctgg 1980
cgggcccget 2040
ccagatccca 2100
ctcecggtatt 2160
caggcccagg 2220
gaggagcact 2280
cacgagcagc 2340
tggcgetgga 2400
gacgacgaca 2460
cagtgcgaca 2520
cccgacgaca 2580
ttetttgage 2640
gagctgacct 2700
ttcteeccggg 2760
cgcttcagat 2820
cggectgteg 2880
gaccagaggt 2940
acgcagcccc 3000
ttccteaaca 3060
gaggcacagt 3120
gagcaagcat 3180
catgccetege 3240
gcacctgggyg 3300
gcggtggtce 3360
acggaggaga 3420
ccagcagcgc 3480
ctgcttcaga 3540
agcctggect 3600
ctgcgecacge 3660
gtctcagagg 3720
ggctgtacct 3780
cagggggctyg 3840
ggcagctgte 3900
tctttecaca 3960
ggtggggceyg 4020
cagagctatg 4080
ggcactctgg 4140
ttgggcccca 4200
tggcgecceg 4260
gagcagagca 4320
ctgatggcgg 4380
cgccagagca 4440
cccaccgagyg 4500
gaatagagcc 4560
ggtcagtctg 4620
agtcgectgtt 4680
aagggctggg 4740
aggtcttgte 4800
gagagcctct 4860
ccttetttge 4920
ctteccecacct 4980
cccacccctt 5040
ggtcagectga 5100
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gggggctgag
ggcctaggtyg
taagactggg
atctcctgee
aagttcccta
gtcetggggy
tccaggagga
cccagecagg
ggactcgaag

t

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

<400>

Met Gly
Arg Cys
Pro Gly

His Gly
50

Thr Pro

65

Sexr Arg

Gly Trp
Asp Arg

Gln Leu
130

Gly Thr

145

Tyr Gly

Thr Ile
Tyr Asp

Gly His
210

Trp Gly

225

Lys Asp

Leu Ser
Led Leu

Leu Thr
290

Thr Ser

305

Asn Trp

Pro
Val
Asp
35

Leu
Ala
Asn
Pro
Glu
115
Ser
Leu
Ser
Gln
Asn
195
Leu
Phe
Gln
Trp
Ser
275
Gly
Gly

Glu

238
1479
PRT

Homo sapiens

238
Gly

Leu
20

Ala
Gln
Cys
Arg
Gly
100
Ala
Leu
Glu
Glu
Gly
180
Gln
Txrp
Cys
Leu
Arg

260
Ile

Tyr
Gly

Ser

catccatcac
ggttgggcct
gagagacacc
gggcggggga
acatctccag
ccccagagga
gcagcaccceg
acaaagtatg
acatggccct

Arg
5

Leu
Ala
Gly
Asn
Leu
85

Thr
Leu
Leu
Arg
Glu
165
Asn
Trp
Cys
Pro
Thr
245
Glu
Thr
Ser

Trp

Asp
325

tcctgtgect

gagaaccagg
ccaacctece
gggctctgece
ctectggcte
gcaggagtct
agccctggag
cggcccatece

ttctectgtag

Pro
Leu
Leu
Cys
Thr
70

Phe
Asn
Asn
Leu
Gly
150
Asp
ser
Phe
Ala
Ile
230
Asp
Ala
Glu
Ser
Gln

310
Gln

Ala
Gly
Pro
Leu
55

Ser
Asn
Thr
Leu
Gly
135
Asp
Leu
His
His
Thr
215
Lys
Ser
Trp
Ile
Thr
295
Trp

Pro

Pro
Cys
Glu
40

Glu
Leu
Leu
Thr
Arg
120
Ala
Gln
Cys
Gly
Gly
200
Thr
Ser
Cys
Ala

His
280
Leu
Ser

Asp

gctggggtgg
gcacgggtgt
agggtgggag
cctggaagag
tggtttggag
gggagggccc
tggcccagta
tggtgcgaca
ttgatttttt

Ala
Leu
25

Pro
Ala
Pro
Gly
Ala
105
Trp
Arg
Thr
Ala
Lys
185
Cys
Gln
Asn
Tyxr
Ser
265
Glu
Trp
ASp

Asn

126

Pro
10

His
Asn
Gln
Ala
Thr
90

Ser
His
Thr
Arg
Leu
170
Pro
Thr
Asp
Asp
Gln
250
Cys
Gln
Ile

Asn

Pro
330

Trp
Leu
val
Gly
Gln
75

Met
Leu
Cys
Ser
Ser
155
Pro
Cys
Ser
Tyr
Cys
235
Phe
Glu
Thr
Gly
Ser

315
Ser

Pro
Gly
Phe
Gly
Arg
Gln
Gly
Arg
Asn
140
Gly
Tyr
Thr
Thr
Gly
220
Glu
Asn
Gln
Tyr
Leu
300

Pro

Glu

ctgtggggeg
ggtgtctget
ctgggceggy
tcecectgtgg
caaggggaag
agagttcacc
ccetteccaag
gcgtgggaca
aaatgtgcca

Arg
Arg
Leu
45

Gln
Trp
Cys
Met
Thr
125
Ile

Gln

Ile
Gly
205
Lys
Thr
Phe
Gln
Ile
285
Asn

Leu

Glu

Pro
30

Ile
Val
Lys
Leu
Tyr
110
Leu
Ser
Trp
Glu
Pro
190
Arg
Asp
Phe
Gln
Gly
270
Asn
Asp
Lys

Asn

PCT/US01/24031

Leu
15

Gly
Phe
Arg
Trp
Gly
Glu
Gly
Lys
Arg
Val
175
Phe
Glu
Glu
Trp
Ser
255
Ala
Gly
Leu
TyY

Cys
335

tggcaggagyg
gggctggaga
ctgggatgtc
ggaccaaaat
ggttgccaga
ctctagtgga
aggccacagt
atgtgaacat
ttattgtttt

Leu
Ala
Ser
val
Val
Thr
Cys
Asp
Pro
Ile
160
Tyr
Lys
Asp
Arg
Asp
240
Thr
Asp
Leu
Asp
Leu

320
Gly

5160
5220
5280
5340
5400
5460
5520
5580
5640
5641
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Val Ile Arg Thr Glu Ser Ser Gly Gly Trp Gln Asn Arg Asp Cys Ser
340 345 350
Ile Ala Leu Pro Tyr Val Cys Lys Lys Lys Pro Asn Ala Thr Ala Glu
355 360 365
Pro Thr Pro Pro Asp Arg Trp Ala Asn Val Lys Val Glu Cys Glu Pro
370 375 380
Ser Trp Gln Pro Phe Gln Gly His Cys Tyr Arg Leu Gln Ala Glu Lys
385 390 395 400
Arg Ser Trp Gln Glu Ser Lys Lys Ala Cys Leu Arg Gly Gly Gly Asp
405 410 415
Leu Val Ser Ile His Ser Met Ala Glu Leu Glu Phe Ile Thr Lys Gln
420 425 430
Ile Lys Gln Glu Val Glu Glu Leu Trp Ile Gly Leu Asn Asp Leu Lys
435 440 445
Leu Gln Met Asn Phe Glu Trp Ser Asp Gly Ser Leu Val Ser Phe Thr
450 455 460
His Trp His Pro Phe Glu Pro Asn Asn Phe Arg Asp Ser Leu Glu Asp
465 470 475 480
Cys Val Thr Ile Trp Gly Pro Glu Gly Arg Trp Asn Asp Ser Pro Cys
485 490 495
Asn Gln Ser Leu Pro Ser Ile Cys Lys Lys Ala Gly Gln Leu Ser Gln
500 505 510
Gly Ala Ala Glu Glu Asp His Gly Cys Arg Lys Gly Trp Thr Trp His
515 520 525
Ser Pro Ser Cys Tyr Trp Leu Gly Glu Asp Gln Val Thr Tyr Ser Glu
530 535 540
Ala Arg Arg Leu Cys Thr Asp His Gly Ser Gln Leu Val Thr Ile Thr
545 550 555 560
Asn Arg Phe Glu Gln Ala Phe Val Ser Ser Leu Ile Tyr Asn Trp Glu
565 570 575
Gly Glu Tyr Phe Trp Thr Ala Leu Gln Asp Leu Asn Ser Thr Gly Ser
580 585 590
Phe Phe Trp Leu Ser Gly Asp Glu Val Met Tyr Thr His Trp Asn Arg
595 ‘ 600 605
Asp Gln Pro Gly Tyr Ser Arg Gly Gly Cys Val Ala Leu Ala Thr Gly
610 615 620
Ser Ala Met Gly Leu Trp Glu Val Lys Asn Cys Thr Ser Phe Arg Ala
625 630 635 640
Arg Tyr Ile Cys Arg Gln Ser Leu Gly Thr Pro Val Thr Pro Glu Leu
645 650 655
Pro Gly Pro Asp Pro Thr Pro Ser Leu Thr Gly Ser Cys Pro Gln Gly
660 665 670
Trp Ala Ser Asp Thr Lys Leu Arg Tyr Cys Tyr Lys Val Phe Ser Ser
675 680 685 ’
Glu Arg Leu Gln Asp Lys Lys Ser Trp Val Gln Ala Gln Gly Ala Cys
690 695 700
Gln Glu Leu Gly Ala Gln Leu Leu Ser Leu Ala Ser Tyr Glu Glu Glu
705 710 715 720
His Phe Val Ala Asn Met Leu Asn Lys Ile Phe Gly Glu Ser Glu Pro
725 730 735
Glu Ile His Glu Gln His Trp Phe Trp Ile Gly Leu Asn Arg Arg Asp
740 745 750
Pro Arg Gly Gly Gln Ser Trp Arg Trp Ser Asp Gly Val Gly Phe Ser
755 760 765
Tyr His Asn Phe Asp Arg Ser Arg His Asp Asp Asp Asp Ile Arg Gly
770 775 780
Cys Ala Val Leu Asp Leu Ala Ser Leu Gln Trp Val Ala Met Gln Cys
785 790 795 800
Asp Thr Gln Leu Asp Trp Ile Cys Lys Ile Pro Arg Gly Thr Asp Val
805 810 815
Arg Glu Pro Asp Asp Ser Pro Gln Gly Arg Arg Glu Trp Leu Arg Phe

127
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820

Gln Glu Ala Glu

835
Ala Gln Arg
850

Gln

Ile

Ser Ala Glu
865
Arg Ala

Gln Glu

Phe
900
Gly

Asp Gly Arg

Ala Pro
915
Thr

Trp

Met
930
Leu

Ty Ala
Ala
945
Pxo

Pro Tyr

Pro Asp Leu

Ile Gln Phe Leu
980
Val Lys
995

Leu

Ser Arg

Ala Gln
1010
Ser

Val

Ala
1025
Ser

Leu Pro

Gln Axrg Asp

Ala Pro
1060
Thr

Asn Trp
Pro
1075
Gly Arg

Asn Lys
Thx
1090
Ile

Phe

Phe
1105
Ala

Cys Gln

Leu Pro Pro

Phe Arg Leu Leu
1140

Ser His

1155

Phe

Cys Glu
Ala
1170
Gly

Gln Leu
Ile
1185
Glu Glu

Leu Ala

Pro Leu

Pro Gly Gly Cys

1220
Ser Cys Asp Thr
1235
Pro Pro Pro
1250

Ala Asp Ser

Pro

Leu
1265
His Met Glu Leu

Arg Ala Gly Gly
1300

825
Phe Glu
840

Phe

Tyr Lys Phe

Cys Thr Trp Gln

855
Leu Asp Phe Leu Ser
870
Gln His
885

Arg

Trp Trp Ile

Thr Gly
905
Val

Trp ASp

Pro
920
Asp

Lys Pro Arg
Glu
935

Lys

Ser Arg Trp

Ile Cys Arg Ser

950
Pro Thr Thr Ala Leu
965
Asn Gln
985

Gln

Lys Cys Phe

Glu Ala
1000
Asn Pro

Trp Ser

Thr Ile Thr
1015
Val Thr Phe Asp
1030
Phe Gln Trp Val Glu
1045
Gly Glu Pro Ser Gly
1065
Ser Cys Ala Val Val
1080
Trp Asp Asp Arg Ser
1095
Lys Gly Thr Asp Pro
1110
Ala Pro Gly Thr Glu
1125
Gln Lys Pro Leu Arg
, 1145
Asn Ala Ser Leu Ala
1160
Thr Gln Ala Ala Arg
1175
Gly Glu Glu Gly Ser
1190
Asn Tyr Val Gly Trp
1205
Thr

Asn

Tyr Val Asp Val
1225

Leu Gln Gly Ala

1240
Arg Ile Ser Tyr
1255

Trp Ile Pro Phe

1270

Leu Gly His Lys

Lys
Arg
Ala
Leu
1285

Ala Val Leu Ser Ile
1305

128

His
Ala
His
Gly
890
Ser
Gly
Gly
Asn
Gly
970
val
Phe
Leu
Leu
Gln
1050
Pro
Leu
Cys
Ser
Leu
1130
Trp
Tyr
Gly
Arg
Gln
1210
Asp
val
His
Arg

Glu
1290

Leu Asp Glu Met Glu

His
Glu
Asn
875
Leu
Ile
Lys
Asp
Val
955
Gly
Gln
Ser
Glu
Trp
1035
Glu
Ser
His
Thr
Leu
1115
Ser
His
Val
Leu
Arg
1195
Asp
Gly‘
Cys
Gly
Glu

1275
Ala
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830

Thr Trp Ala Gln

845
Thr

Ser

Leu Ser Val His
860

Leu Phe Ser
880

Ser

Gln Lys
Glu
895
Ile

His Thr Ser
Phe
910

Lys

Ile Asn Ser

Asp Lys val
925

Arg

Cys
Gln Thr
940
Thr

Cys Leu

'

Glu Thr Gln
960

Trp

Lys

Cys Pro Ser Asp
975
Glu Pro
990

Gln

Gly Gln Gln

Glu Gln
1005

Gln Ala Phe

1020

Ile Gly Leu

Cys Glu

Ile Thr
Ala
1040
Ala

His
Pro Leu Met Tyr
1055
Pro Ala Pro Ser Gly
1070
Ser Pro Ser Ala His
1085
Glu Glu Thr
1100
Ser

His Gly

Pro Ala

1120
Gly Thr
1135
Leu

Pro Ser

Tyr Leu Asn

Ala Leu
1150

Asp Pro Tyrx

1165

Thr Pro Leu

Asp Leu

Pro Thxr

Arg
1180
Tyr

Trp

Ser
1200
Gln

Ser Trp Val

Glu Pro Gln

1215

Trp Axrg Thr

1230

Val Ser
1245

Cys Pro

Gly

Ala Thr

Gly Ser Gly

Ser Gln Gly
1260

His Cys Tyx Phe
1280

Gln

Ser
Arg Gln Arg Cys
1295
Asn Val
1310
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Phe Val Trp Glu
1315
Trp Leu Gly Met

Asn Phe Asn Pro

Lys Gly Gly Thr Leu

PCT/US01/24031

His Leu Gln Ser Tyr Glu Gly Gln Ser Arg Gly Ala
1320

1325
Val Trp Gln

1330 1335 1340
Asp Asn Thr Ala Val Asn Tyr Ser Asn Trp Gly Pro Pro Gly Leu Gly
1345 1350 1355 1360
Pro Ser Met Leu Ser His Asn Ser Cys Tyr Trp Ile Gln Ser Asn Ser
1365 1370 1375
Gly Leu Trp Arg Pro Gly Ala Cys Thr Asn Ile Thr Met Gly Val Val
1380 1385 1390
Cys Lys Leu Pro Arg Ala Glu Gln Ser Ser Phe Ser Pro Ser Ala Leu
1395 1400 2 1405
Pro Glu Asn Pro Ala Ala Leu Val Val Val Leu Met Ala Val Leu Leu
1410 1415 1420
Leu Leu Ala Leu Leu Thr Ala Ala Leu Ile Leu Tyr Arg Arg Arg Gln
1425 1430 1435 1440
Ser Ile Glu Arg Gly Ala Phe Glu Gly Ala Arg Tyr Ser Arg Ser Ser
1445 1450 1455
Ser Ser Pro Thr Glu Ala Thr Glu Lys Asn Ile Leu Val Ser Asp Met
1460 1465 1470
Glu Met Asn Glu Gln Gln Glu
1475
<210> 239
<211> 6127
<212> DNA
<213> Homo sapiens
<400> 239
ctgetecettg cacccecegete cctgectgga cacaggetcea ctegetgect tettetgggg 60
gaaaccagct tcttgccage cacagctget gcecctecgcca ctggeccaccg cccctgtect 120
gggagtccct tggcccagac acccacctga cttagtgget cctetgcagg aaaggtgget 180
gcececctgeg ttecteccate caaccatgag ctggtgecca tcaccactga gaatgcacca 240
aagaatgtag tggacaaggg agaaggagcc tcccggggtyg gaaacacacg gaaaagcectc 300
gaggacaacg gctccaccag ggtcaccceceg agtgtccage cccacctcecca geccatcaga 360
aacatgagtg tgagccggac catggaggac agctgtgage tggacctggt gtacgtcaca 420
gagaggatca tcgctgtctce cttceccccage acageccaatg aggagaactt ccggagcaac 480
ctecegtgagg tggcgcagat gctcaagtcec aaacatggag gcaactacct gcectgttcaac 540
ctctectgage ggagacctga catcacgaag ctccatgcca aggtactgga atttggetgg 600
ccecgacctee acaccccage cctggagaag atctgcagca tcectgtaagge catggacaca 660
tggctcaatg cagaccctca caatgtcecgtt gttctacaca acaagggaaa ccgaggcagg 720
ataggagttg tcatcgecgge ttacatgcac tacagcaaca tttctgccag tgcggaccag 780
gctetggace ggtttgcaat gaagecggtte tatgaggata agattgtgec cattggecag 840
ccatcccaaa gaaggtacgt gcattacttc agtggecctge tctccggetc catcaaaata 900
aacaacaagc ccttgtttct gcaccacgtg atcatgcacg gcatccccaa ctttgagtet 960
aaaggaggat gtcggccatt tctccgcatc taccaggcca tgcaacctgt gtacacatcet 1020
ggcatctaca acatcccagg agacagccag actagcecgtcet gecatcaccat cgagccagga 1080
ctgctecttga agggagacat cttgctgaag tgctaccaca agaagttccg aagcccagcece 1140
cgagacgtca tcttceccgtgt gcagttccac acctgtgcca tccatgacct gggggttgtce 1200
tttgggaagg aggaccttga tgatgctttc aaagatgatc gatttccaga gtatggcaaa 1260
gtggagtttg tattttctta tgggccagag aaaattcaag gcatggagca cctggagaac 1320
gggccgageg tgtctgtgga ctataacacce tctgacccce tecatccgetg ggactcectac 1380
gacaacttca gtgggcatcg agatgacggce atggaggagg tggtgggaca cacgcagogg 1440
ccactagatg ggagcctgta tgctaaggtg aagaagaaag actccctgca cggcagcacce 1500
ggggctgtta atgccacacg tcctacactg tcggeccaccce ccaaccacgt ggaacacacyg 1560
ctttctgtga gcagcgactc gggcaactcce acagcctcca ccaagaccga caagaccgac 1620
gagcctgtcee ccggggecte cagtgccact gectgecttga gtccccagga gaagcgggag 1680
ctggaccgce tgctgagtgg ctttggctta gagcgagaga agcaaggege catgtaccac 1740
acccagcacc tcaggtcccyg cccagcaggg ggctcggetg tgccctecte tggacgecac 1800
gttgtccecag cccaggttca tgtcaatggt ggggcgttag catctgageg ggagacagac 1860
atcctggacyg atgaattgee aaaccaggat ggtcacagtg cgggcagcat gggcacacte 1920
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tcttectetgg
ctgaccaacg
ccctacgagt
ccctectact
tggccacagc
caatcctttt
cgggaggctyg
cctegeccac
ccecagececte
gcctcececage
gagccagect
ggggcttete
acccagtcecca
ccacgggcect
ccatgtttgg
cctgecttece
cctggectca
actccagagg
caggctcggg
gatggacagt
tcecectgtee
cggcccaaag
tccecgagea
ctgtctgetce
gttaccagaa
gaagagcccc
caggactctg
ccectgagga
agccccatce
gaccagggtc
ctgggacagc
gtgggcagta
agccaggcecce
gcgcgccaca
atcaatccca
ccaccaggca
accccgggga
cacaacaaag
caaggcaacc
ctgggecgte
catgtggcect
agcagtgcct
taccctggee
gggagcccaa
agcctceccca
tccagtcececa
tactccatgce
tctaagtatt
caggagccgg
gccatgaagg
acccatgagc
ggctgcececcea
atcccattgg
aaagatagct
aatgtgctet
aaagccacat
aaagtctctg
cactaccctc
aaaacagadg
accacggaca
atcgtcaact

acggggtcac
gtctggacaa
ctgccageeg
ctgcacagga
cagtgaccac
cggaagctga
tgcaaagggy
ctccacgeca
agccattggce
aggagattga
ccgcetgetge
cactctecte
gatctggcta
ctctggagte
ctgggcctaa
ttccgaccac
ctgetcagec
aggagccatt
agaagcagcc
atgagaacca
agtgtgtctce
agccccattt
gcecaccacc
tgggcctgaa
gacggatcca
ggagctatgt
agcccaagag
acgggaccct
tcagtgctga
ccecggacgee
ccagcccatce
gctacagcag
gagctcagtt
gaacagtggyg
gcatggetgce
ctggecttcca
gccccagect
tggccaccac
tggeccteegg
acctcggagg
atggcggcta
ctggctacca
tgagcagccece
caccagccett
actatgccac
gcgggggcag
cagacaacag
ggtacaagcc
gggccttecat
tgtcttegece
tggtcaggca
atgagccaaa
ccctgecttg
ccggeectge
tcatcaactc
ctgagacgtt
cccagggaat
tcaacactgt
gtggtgcccc
acgcctgeca
tcgtectecaa

caacaccagt
gtcctacccece
ggcggggcct
gggtttaget
ctcccactat
accccagetg
actgaattcg
gcaggaaaga
agagacccce
acagtccatc
cccactacac
ccagccecete
tatccceccagt
tgtcecectect
ccaggatttc
ccacageect
tctgctctea
gaatttagaa
tgcagagecce
gtctccagaa
cccggagcetg
gcacagctac
cagtggggtg
acctcacaac
gccagaggaa
ggagtctgtg
ctttagtget
gggtggctec
cagcacttca
cacccagecet
tgcccagaga
ccccgactac
cagtgtggcect
caccaacact
ccccageagt
tggtagcact
gtgtcggeac
cceggggagt
tcttcatage
gtctggatcect
ttctacceeg
ggctccttece
tgccacctec
gccagagaag
catcaatggg
caccgtectece
cccggagacg
tgagatctcc
catcecgegac
acctccaacc
ttttctgata
cttecggateg
caagctggtc
caactcaact
tgtggacatg
ggctgcagac
cactctgact
caccttctgt
tgctaagcte
cctetttget
ggtcatgctg

gaggggggct
atggagccta
gcccatgetg
ggctaccaga
gceccatgacce
cccccagete
tggcagcagc
gcccacttgg
atccccagte
gaaacactca
aagtcccaga
tctggatcct
gggcattegt
ggcaggtett
cattcaaaga
ccagggcecte
ccaaaggaag
gggctggtgyg
ccagcccecte
gccacatccce
gctcttacca
aaggaggcct
cggtcccecece
ccagcggaca
gatgagggga
gcacggacag
ccagcecaccee
tttgtctece
gtggggagtt
ctgttggagt
aactaccaga
tcacttecage
ggcgtcecaca
ccecctagte
cccagtttga
gtctcecagece
ccagcagggg
ccecagectgg
aatgcaatag
gtggttecceg
gaggatcgga
acgccctect
ccgtcaccag
cgaaggatgt
aaggttgctt
ttctcccaca
cgggctaaag
agggagcagg
agtcactcct
atcatgcagce
gagactggcce
ctgtctgece
attccaaacc
gcagacctge
gagtcactca
cccacgecag
gacaaccaga
gacctggatc
ttcggctteyg
gagcttgacc
aatgccggee
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acccagaggc
tggtcaatgg
gccacacggce
gggaggggcc
ccagcggtat
cggtccgagy
agcagcagca
agagtcttgt
tcectgagtt
atatgctgat
gtgtccecgg
ccegtecagte
tgggaaccce
actcacctta
gccecagecte
agcaaccccc
cgacttcaga
cccacagggt
tgcggaggcg
ctcgtagecc
tcgetctceaa
tcgaggagat
cgggtetgge
tcctgttgea
aggtggtggt
cggtggctgy
aggcctatgg
ccagcceccet
tcecegteggg
ctggcttccg
gctcttctece
atttcagctc
cggtgectgg
ctggcttegg
gccatcacca
cccagagcag
tctaccaggt
gccggcaccce
ccagcccetgg
gcagccectg
gacccacact
tcectgtete
actccgeage
cagtgggaga
cgeectgtgee
ctctgeecga
tgaagtttgt
ccatcgeget
tccgaggege
agaataaaaa
ccagaggagt
tggtctacca
gagaccccac
tgaaacaagg
ctgggccaca
ctgccaccat
gaaagctctt
cacaggaaag
tggcccggaa
ccaaccagcc
aaaagagatg

PCT/US01/24031
cctgteccca 1980
aggaggctac 2040
cceccatgegg 2100
ccacccagec 2160
gttccgetet 2220
gggaagcage 2280
gcagcagcag 2340
agccagcagg 2400
cccgcgagea 2460
gctggacctg 2520
ggcctggeca 2580
ccatccactg 2640
tgagccagee 2700
tgactatcag 2760
ttecctecttg 2820
agcctctete 2880
cccetecegg 2940
agcaggggta 3000
ggcggccagt 3060
tggggttcge 3120
tectggaggg 3180
ggagggaacc 3240
caagacaccc 3300
ccccacagga 3360
caggctgtca 3420
accccgaget 3480
ccatgagata 3540
cteccaccagce 3600
agagagcagt 3660
ctcaggcagce 3720
tctececgact 3780
ctctecggaa 3840
gagccctcag 3900
ccggegggec 3960
gatgatgggt 4020
tgcagcgacc 4080
ttctggecte 4140
tggggctcac 4200
aagccccagce 4260
cttggaccgg 4320
gtccecggecag 4380
ccetgectac 4440
cttccggcaa 4500
ccgggcaggce 4560
cagcggcatg 4620
cttctccaag 4680
ccaggacact 4740
cctcaaggac 4800
gtacgggctg 4860
aggagacatg 4920
caagctcaag 4980
gcactccatc 5040
agatgaatcg 5100
ggcagcctge 5160
ggccatctet 5220
cgttcacttc 5280
tttcagacgce 5340
aaagtggatg 5400
gcagggcagc 5460
ggcctetgece 5520
aaccctgece 5580



WO 02/10217

cttgcccagyg
ccactcttga
cgtggggaga
agagagagag
aactgcaaaa
ctaagaagat
tgggggaaty
gggagaatct
ggacatcaag
ctectttg

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

<400>
Val

Met Ser

Tyr Val

Glu Glu

Ser Lys
50
Pro Asp
65
Asp Leu

Met Asp

Asn Lys

Thr
Asn
35

His
Ile
His
Thr

Gly

gccagtgcecca
acccagaagg
gggaagtgaa
agagagagaa
acccaaagcce
ggatgtccte
gaaaagctct
ttttctggce
tggaagaact

240
1732
PRT

240
Ser Arg
5
Glu Arg
20
Phe Arg

Gly Gly

Thr Lys

Thr Pro
85
Trp Leu
100

Asn Arg

115

His Tyr
130
Ala Met
145
Ser Gln

Ile Lys

Gly Ile

Ser
Lys
Arg
Ile

Pro

Asn Ile

Arg Phe

Arg Tyr
165
Asn Asn
180

Asn Phe

195

Ile Tyr

210
Pro Gly
225
Leu Leu

Ser Pro

Ile His

Gln
Asp
Lys
Ala

Asp

Ala Met

Ser Gln

Gly Asp
245
Arg ASp
260

Leu Gly

275

Phe Lys
290
Ser Tyr
305

Pro Ser

Asp
Gly

Val

Asp Arg

Pro Glu

Val
325

Ser

Thr
Ile
Ser
Asn
Leu
70

Ala
Asn
Gly
Ser
Tyr
150
val
Lys
Glu
Gln
Thr
230
Ile
Val
val
Phe
Lys

310
Asp

tggggaaggg
aggactttgg
ttgcagaggg
agatggagga
tccaaaacta
aaaagagaag
gtctccctaa
acctgtaggg
tgtttgcttg

Homo sapiens

Met Glu

Ile Ala

Leu
40
Leu

Asn

Tyr
55
His Ala

Leu Glu

Ala Asp

Ile
120
Ser

Arg

Ala
135
Glu Asp

His Tyr

Pro Leu

Ser Lys
200
Pro Val
215
Ser Val

Leu Leu

Ile Phe

Val Phe
280
Pro Glu
295
Ile Gln

Tyr Asn

gettgtaggy
gccaattteg
gagggggaaa
gaagaacttg
accaggtcca
gaacaaacct
ctcaactgct
taggttgtca
aaagtatctc

Asp Ser Cys

Val Ser Phe

Arg Glu Vval

Leu Phe Asn

Lys Val Leu
Ile
90 -

His

Lys Cys

Pro Asn
105
Gly

vVal val

Ala Asp Gln

Ile Val
155
Gly

Lys
Phe Ser
170
Phe Leu His
185
Gly

Gly Cys

Tyr Thr Ser

Ile Thr
235
Tyr

Cys
Lys Cys
250
Arg Val Gln
265
Gly

Lys Glu

Tyr Gly Lys
Glu
315

Asp

Gly Met

Thr Ser

330

131

aggggaccca
gaggagagaa
agagagagag
gattccecctg
cctaacaccce
ccttgggaat
ttgcaagggy
aaccaaacag
agacccaagg

Glu Leu

Pro Ser

Ala Gln

Leu Ser
60
Glu Phe

Ser Ile

val Vval

Asp
Thr
30

Met
Glu
Gly
Cys

Val

PCT/US01/24031

tgaatcctga
gaaagtgcaa
agagagagag
ggtagatgga
cctecectece
ccacattttt
aaatcaagct
agccaccgtg
cacctcaggt

Leu Val
15
Ala Asn

Leu Lys

Arg Arg
Pro
80

Ala

Trp

Lys
95

Leu His

110

Ile Ala
125
Ala Leu
140
Pro Ile

Leu Leu

val

Ala
Asp
Gly
Ser

Ile

Tyr Met

Arg Phe

Gln Pro
160
Gly Ser
175

Met His

190

Pro
205
Ile

Arg

Gly
220
Ile Glu

His Lys

Phe His

Phe
Tyr
Pro
Lys

Thr

Leu Arg

Asn Ile

Leu
240
Arg

Gly

Phe
255

Cys Ala

270

Leu
285
Glu

Asp

Val
300
His Leu

Pro Leu

Asp
Phe
Glu

Ile

Asp Ala

Val Phe

Asn Gly
320
Arg Trp
335

5640
5700
5760
5820
5880
5940
6000
6060
6120
6127
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Asp Ser Tyr Asp Asn Phe Ser Gly His Arg Asp Asp Gly Met Glu Glu
340 345 350
Val Val Gly His Thr Gln Gly Pro Leu Asp Gly Ser Leu Tyr Ala Lys
355 360 365
Val Lys Lys Lys Asp Ser Leu His Gly Ser Thr Gly Ala Val Asn Ala
370 375 380
Thr Arg Pro Thr Leu Ser Ala Thr Pro Asn His Val Glu His Thr Leu
385 390 395 400
Ser Val Ser Ser Asp Ser Gly Asn Ser Thr Ala Ser Thr Lys Thr Asp
405 410 - 415
Lys Thr Asp Glu Pro Val Pro Gly Ala Ser Ser Ala Thr Ala Ala Leu
420 425 430
Ser Pro Gln Glu Lys Arg Glu Leu Asp Arg Leu Leu Ser Gly Phe Gly
435 440 445
Leu Glu Arg Glu Lys Gln Gly Ala Met Tyr His Thr Gln His Leu Arg
450 455 460
Ser Arg Pro Ala Gly Gly Ser Ala Val Pro Ser Ser Gly Arg His Val
465 470 475 480
Val Pro Ala Gln Val His Val Asn Gly Gly Ala Leu Ala Ser Glu Arg
485 490 495
Glu Thr Asp Ile Leu Asp Asp Glu Leu Pro Asn Gln Asp Gly His Ser
500 505 510
Ala Gly Ser Met Gly Thr Leu Ser Ser Leu Asp Gly Val Thr Asn Thr
515 520 525
Ser Glu Gly Gly Tyr Pro Glu Ala Leu Ser Pro Leu Thr Asn Gly Leu
530 535 540
Asp Lys Ser Tyr Pro Met Glu Pro Met Val Asn Gly Gly Gly Tyr Pro
545 550 555 560
Tyr Glu Ser Ala Ser Arg Ala Gly Pro Ala His Ala Gly His Thr Ala
565 570 575
Pro Met Arg Pro Ser Tyr Ser Ala Gln Glu Gly Leu Ala Gly Tyr Gln
580 585 590
Arg Glu Gly Pro His Pro Ala Trp Pro Gln Pro Val Thr Thr Ser His
595 600 605
Tyr Ala His Asp Pro Ser Gly Met Phe Arg Ser Gln Ser Phe Ser Glu
610 615 620
Ala Glu Pro Gln Leu Pro Pro Ala Pro Val Arg Gly Gly Ser Ser Arg
625 630 635 640
Glu Ala Val Gln Arg Gly Leu Asn Ser Trp Gln Gln Gln Gln Gln Gln
645 650 655
Gln Gln Gln Pro Arg Pro Pro Pro Arg Gln Gln Glu Arg Ala His Leu
660 665 670
Glu Ser' Leu Val Ala Ser Arg Pro Ser Pro Gln Pro Leu Ala Glu Thr
675 680 685
Pro Ile Pro Ser Leu Pro Glu Phe Pro Arg Ala Ala Ser Gln Gln Glu
690 695 700
Ile Glu Gln Ser Ile Glu Thr Leu Asn Met Leu Met Leu Asp Leu Glu
705 710 715 720
Pro Ala Ser Ala Ala Ala Pro Leu His Lys Ser Gln Ser Val Pro Gly
725 730 735
Ala Trp Pro Gly Ala Ser Pro Leu Ser Ser Gln Pro Leu Ser Gly Ser
740 745 750
Ser Arg Gln Ser His Pro Leu Thr Gln Ser Arg Ser Gly Tyr Ile Pro
755 760 765
Ser Gly His Ser Leu Gly Thr Pro Glu Pro Ala Pro Arg Ala Ser Leu
770 775 ' 780
Glu Ser Val Pro Pro Gly Arg Ser Tyr Ser Pro Tyr Asp Tyr Gln Pro
785 790 795 800
Cys Leu Ala Gly Pro Asn Gln Asp Phe His Ser Lys Ser Pro Ala Ser
805 810 815
Ser Ser Leu Pro Ala Phe Leu Pro Thr Thr His Ser Pro Pro Gly Pro

132
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820

Gln Gln Pro Pro Ala Ser

835
Lys Glu Thr

Pro Ala

850
Leu

Ser

Pro Asn Leu Glu

865
Ala

Gly
870
Arg Glu Gln Pro
885

Gly

Lys

Ala Ala Ser Asp Gln

900
Ser Pro Val
915

Leu

Pro Arg Gly
Ala
930

Leu

Leu Thr Ile Ala

His His Ser
945

Pro

Tyr Lys
950
Pro Pro
965

Ser

Ser Ser Pro

Thr Leu Ala
980

His

Lys Pro

Ile Leu Pro Thr

995
Glu

Leu

Glu Asp val
1010

Tyr Val

1025

Asp Ser

Gly Lys

Glu Ala
1030
Ser

Ser Val

Glu Pro Lys

1045
His Glu Ile Pro Leu Arg
1060
Pro Leu Ser Thr
1075

Gly Ser Phe Pro

Pro Ser

Ser Val

1090

Thr Pro Thr Gln Pro
1105

Gly Gln Pro Ser Pro

1125

Leu Pro Thr Val Gly Ser

1140
His Phe Ser Ser Ser Pro
1155

Ala Gly Val His Thr Val

1170

vVal Gly

1185

Asn

Leu
1110
Ser

Thr Asn Thr Pro
1190

Ser Met Ala Ala

1205
Gly Pro Pro Gly
1220

Ser Ser Ala Ala

1235

Ala Gly val Tyr

Pro

Met Met

Pro Gln
Pro
1250
Thr Pro Gly Ser Pro

1270

His

Thr
1265

Leu
Ser
855
Leu
Ala
Tyr
Arg
Leu
935
Glu
Ser
Leu
Gly
Val
1015
Arg
Phe
Asn
Ser
Ser
1095
Leu
Ala
Ser
Glu
Pro
1175
Pro
Pro
Thr
Thr
Gln

1255
Ser

Pro
840
Asp
Val
Glu
Glu
Ser
920
Asn
Ala
Gly
Gly
Val
1000
Val
Thr
Ser
Gly
Ser
1080
Gly
Glu
Gln
Tyr
Ser
1160
Gly
Ser
Ser
Gly
Thr
1240
Val

Leu

Gly Asn Leu Ala Ser Gly Leu His

1285

Ser Pro Ser Leu Gly Arxrg His Leu

1300

830
Pro

825

Gly Ala Gln
845

Pro

Leu Thr

Thr Glu
860

Val

Pro Ser Arg

Ala His Arg Ala Gly

875
Pro Ala Pro Leu
890

Gln

Pro Arg
Ala
910
Ser

Asn Ser Pro Glu
905
Pro Val
925

Pro

Val Gln Cys

Pro Gly Gly Arg

940
Met

Lys

Glu Glu Glu
955

Ser

Phe Gly

Val Arg Pro Pro Gly

970
Lys Pro
990

Gln

Leu Pro His Asn
985
Thr Ile
1005

Glu Pro

Arg Arg Arg
Glu
1020

Gly Pro Arg

Arg Leu Ser

Ala Val Ala
1035
Pro Ala Thr Gln Ala
1050
Thr Leu
1065

Pro Ile

Ala

Gly Gly Ser Phe

1070

Leu Ser Ala Asp
1085

Ser Asp Gln Gly
1100

Phe Arg Ser

1115
Tyr Gln Ser

Glu Ser

Ser Gly Gly

Arg Asn Ser

1130
Ser Ser
1145
Gln

Ser
1150
Phe

Pro Asp Tyr

Ala Arg Ala Gln
1165

Gln Ala Arg His

1180

Phe Gly Arg Arg

1195

Ser Leu

Ser Pro

Pro Gly

Pro Ser His
1210
His Gly Ser

Ser

Thr Val
1230
Ser Leu
1245
Asn Lys

Phe
1225
Pro Gly Ser Pro

Ser Gly Leu His

1260
Gly Arg His Pro Gly Ala

1275
Ser Asn Ala Ile Ala Ser
1290

Gly Gly Ser Gly Ser Val
1305 1310

133
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Leu Leu

Glu Glu
Gln
880
Arg

Val

Arg
895
Thr Ser

Pro Glu

Glu Pro

Thr Ser
960
Leu Ala
975
Ala Asp

Pro Glu

Arg Ser
Gln
1040
Tyr Gly
1055
Val

Ala

Ser

Ser Thr

Pro Arg

Leu
1120
Pro

Ser

Ser
1135
Leu Gln

Ser Val

Arg Thr
Ile
1200
Gln

Ala

His
1215
Ser Ser

Cys Arg

Val Ala
Gln
1280
Gly

His

Pro
1295
vVal Pro
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Gly Ser Pro Cys Leu Asp Arg His Val Ala Tyr Gly Gly Tyr Ser Thr
1315 1320 1325
Pro Glu Asp Arg Arg Pro Thr Leu Ser Arg Gln Ser Ser Ala Ser Gly
1330 1335 1340
Tyr Gln Ala Pro Ser Thr Pro Ser Phe Pro Val Ser Pro Ala Tyr Tyr
1345 1350 1355 1360
Pro Gly Leu Ser Ser Pro Ala Thr Ser Pro Ser Pro Asp Ser Ala Ala
1365 1370 1375
Phe Arg Gln Gly Ser Pro Thr Pro Ala Leu Pro Glu Lys Arg Arg Met
1380 1385 1390
Ser Val Gly Asp Arg Ala Gly Ser Leu Pro Asn Tyr Ala Thr Ile Asn
1395 1400 1405
Gly Lys Val Ala Ser Pro Val Pro Ser Gly Met Ser Ser Pro Ser Gly
1410 1415 1420
Gly Ser Thr Val Ser Phe Ser His Thr Leu Pro Asp Phe Ser Lys Tyr
1425 1430 1435 1440
Ser Met Pro Asp Asn Ser Pro Glu Thr Arg Ala Lys Val Lys Phe Val
1445 1450 1455
Gln Asp Thr Ser Lys Tyr Trp Tyr Lys Pro Glu Ile Ser Arg Glu Gln
1460 1465 1470
Ala Ile Ala Leu Leu Lys Asp Gln Glu Pro Gly Ala Phe Ile Ile Arg
1475 1480 1485
Asp Ser His Ser Phe Arg Gly Ala Tyr Gly Leu Ala Met Lys Val Ser
1490 1495 1500
Ser Pro Pro Pro Thr Ile Met Gln Gln Asn Lys Lys Gly Asp Met Thr
1505 1510 1515 1520
His Glu Leu Val Arg His Phe Leu Ile Glu Thr Gly Pro Arg Gly Val
1525 1530 1535
Lys Leu Lys Gly Cys Pro Asn Glu Pro Asn Phe Gly Ser Leu Ser Ala
1540 1545 1550
Leu Val Tyr Gln His Ser Ile Ile Pro Leu Ala Leu Pro Cys Lys Leu
1555 1560 1565
Val Ile Pro Asn Arg Asp Pro Thr Asp Glu Ser Lys Asp Ser Ser Gly
1570 1575 1580
Pro Ala Asn Ser Thr Ala Asp Leu Leu Lys Gln Gly Ala Ala Cys Asn
1585 1590 1595 1600
Val Leu Phe Ile Asn Ser Val Asp Met Glu Ser Leu Thr Gly Pro Gln
1605 1610 1615
Ala Tle Ser Lys Ala Thr Ser Glu Thr Leu Ala Ala Asp Pro Thr Pro
1620 1625 1630
Ala Ala Thr Ile Val His Phe Lys Val Ser Ala Gln Gly Ile Thr Leu
1635 1640 1645
Thr Asp Asn Gln Arg Lys Leu Phe Phe Arg Arg His Tyr Pro Leu Asn
1650 1655 1660
Thr Val Thr Phe Cys Asp Leu Asp Pro Gln Glu Arg Lys Trp Met Lys
1665 1670 1675 1680
Thr Glu Gly Gly Ala Pro Ala Lys Leu Phe Gly Phe Val Ala Arg Lys
1685 1690 1695
Gln Gly Sexr Thr Thr Cys His Leu Phe Ala Glu Leu Asp Pro Asn Gln
1700 1705 1710
Pro Ala Ser Ala Ile Val Asn Phe Val Ser Lys Val Met Leu Asn Ala
1715 1720 1725
Gly Gln Lys Arg
1730

<210> 241
<211> 3557
<212> DNA
<213> Homo sapiens

<400> 241

134
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atgcceggceg
cggcegetgg
ctcaactaca
gaggacctga
aagtcctcca
aacgggcagc
gcggcgacgt
ggaaacttca
cacacctgtg
cgaccttgeg
atcggcaaga
ttctggcacg
atccagccag
ggggagacct
atcttectgg
caaaggacac
gcctgtggag
ggctactctg
atcctgaact
gaggtccgag
ctcectgage
aattgggttg
aaggactatg
tgcatctggce
gagattgagc
gagagcagca
acgtccagece
gccgtcaact
cagcggtgece
gccccagaca
tccatcacca
ctggtggcce
aatgatgtgt
ctgcatggca
atgcgegtgg
ttctecagaca
acgttcggca
gactgcaaag
cccaactggce
cccgggeace
gcctacgacce
ttctgtggga
ttctactcag
gggggccagyg
gacaacaact
ggcgtggage
tacatggagc
tcagggecte
gatgacacca
acactccaca
cttggtegece
caggccccag
ctggactceg
gagcagagct
gtggcaagag
tgtgtatcac
tcgatttggt
ctgtgecatgt
acagggcttc
ccgaaagtgt

tggcccgect
acttggeccga
aagacccctg
gggcctteca
tcaaagctge
ctcagagggy
cccgaccaga
ctggtagcecca
tcaccttect
ggtgctgetce
actgtgacaa
aacacactcg
ggcaggagta
atgacttcga
ataccattgt
ggctcagcaa
agaccctgeca
ctcacatgca
tcacgtcecct
atggcttctg
ctatcgtctc
gaaagggctt
gccacattca
ggatccaggt
gccacgacag
ccctecategg
gcctetgget
ttttcaaaga
tcaacaccct
agcgcecgcetg
gcecegggetyg
ccacccagta
gcaagtacga
agttctgtgg
agttcaagtc
aggacgagtg
gttatgagtg
aagccggctg
ctgacaagta
gggtcaaget
acctagaggt
gcaagaagcc
ataactcggt
tacgggcaga
accctggggg
tegtgtteca
tcttegacgg
ctgaggaggt
tcaccaaaaa
gcaggaagtg
tagactggat
gacctgcagg
gcataagcca
tccacaagac
ggaatgtcag
cgggggeatt
tttattttga
ccecccaggag
tctcaggccece
tacagcc

gccgetgetg
ctacacctat
caaggcggct
ggtacagcag
agttccagga
agcctgtggg
gcgtgtatag
gagggcagtce
ggagcgcact
ctacgtgggt
gttcggecatt
gccagaccgg
taacttectg
cagcatcatg
ccecaagtat
gggggacatt
agacagcaca
ctgegtgtgy
ggacctgtac
gaggaaggcg
cactgacagc
ctttgcagtc
atcgcccaac
gtctgaggge
ctgtgectac
gcgctactgt
caagttcgtc
ggtggacgag
gggcagctac
tgaggctgct
gcccaaggag
ccgecatctece
cttegtggag
ttctgagaag
cgacaacacc
ctccaaggat
ccaatgecge
tgaccacaag
tcccagcaag
gaccttcatg
gttcgacggy
cgagecegte
ccagcgaaag
cgtgaagacc
tgtggactgt
gacctttgag
ctacgacagc
gtactcggco
aggtttccac
accactgect
agtgggggtyg
gccaatggec
ctteecccaca
atttcgaagt
caggacccca
attttcattg
gcececcatte
ccaccgtggg
agtggccggt

ctcgggetgce
gacctggcgg
gcctttettg
gctgtggate
aacacttcta
agatggagag
ccegatgggy
ttccggcagy
gacgaggaca
cgcecgeggcyg
gtggtccacg
gaccgccacg
aagatggagc
cattacgctc
gaggtgaacg
gcccaagece
ggcaacttct
cgcatctctg
cgcagccgec
ccectecgag
cgectetggg
tacgaagcca
tacccagacg
ttccacgtgg
gactatctgg
ggctatgaga
tctgacgggt
tgctctegge
aagtgcagcet
tgtggeggat
tacccccececa
ctgcagtttg
gtgcgcagtg
cccgaggtcea
gtgtccaaaa
aacggcggcet
agtggctteg
gtgacatcca
aaggagtgca
gagatggaca
cgagacgcca
ctggccacag
ggcttccagg
aaggaccttt
gagtgggtca
gtggaggagg
acagcccccea
ggagattctyg
ctgcgataca
gagcaggggc
ggcggaaggc
tggtgagact
aacccccacce
catcattcct
tcgeceatecce
taatgttcat
caccacccca
gagccgatgg
cagccacacc

135

tgctgetece
aggaggacga
gggacattge
tcagacggca
cccccagetg
gtagatccecg
tcatccectt
ccatgaggca
gctatattgt
ggggccecca
agctgggeca
tttccategt
ctcaggaggt
ggaacacatt
gggtgaaacc
gcaagcttta
cctccectga
tcacacccgg
tgtgctggta
gcegettetg
ttgaattccg
tctgeggggy
attaccggece
gcctcacatt
aggtgcgcga
agcctgatga
ccattaacaa
ccaaccgcgg
gtgaccccgg
tcctecaccaa
acaagaactg
acttctttga
gactcacagc
tcaccteccca
agggcttcaa
gccagcagga
tccteccatga
ccagtggtac
cgtgggccat
tcgagtccca
aggcccccgt
gcagccgcecat
ccteccecacge
actcccacge
ttgtggccga
agaccgactg
ggctggggcy
tcctggtgaa

ccagcaccaa

ggggactgga
aacgcaccat
gtccatagga
agcaaggggc
ctecttagggg
tgtgtctcta
ttcccaccee
gtttcectggg
ggaggggatg
agggcaccgce

PCT/US01/24031
gcgtccecgge 60
ctcggagecc 120
cctggacgaa 180
cacagctcegt 240
ccagagcacc 300
tagceggegg 360
tgtcattggg 420
ctgggagaag 480
gttcacctat 540
ggccatctec 600
cgtegteggce 660
tcgtgagaac 720
ggagtcecctg 780
ctccaggggce 840
tcecattgge 900
caagtgccca 960
ataccccaat 1020
ggagaagatc 1080
cgactatgtg 1140
cgggtccaaa 1200
cagcagcagc 1260
tgatgtgaaa 1320
cagcaaagtc 1380
ccagtccttt 1440
cgggcacagt 1500
catcaagagc 1560
agcgggcecttt 1620
gggctgtgag 1680
gtacgagctg 1740
gctcaacggce 1800
catctggcag 1860
gacagagggc 1920
tgactccaag 1980
gtacaacaac 2040
ggccecactte 2100
ctgcgtcaac 2160
caacadgcac 2220
catcaccagc 2280
ctccagcacc 2340
gectgagtgt 2400
ccteggeege 2460
gttcctgege 2520
cacagagtgc 2580
ccagtttgge 2640
ggaaggctac 2700
cggctatgac 2760
ctactgtggc 2820
gttccacteg 2880
gttccaggac 2940
gcctgetgece 3000
ccctetecce 3060
gogtgggggaa 3120
tggggccagyg 3180
gccetgectg 3240
cacgctgtat 3300
tgctecagece 3360
gcacaagtgt 3420
gagaaacaag 3480
agccaataaa 3540

3557
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<210> 242
<211> 986
<212> PRT
<213> Homo sapiens

<400> 242
Met Pro Gly Val Ala Arg Leu Pro Leu Leu Leu Gly Leu Leu Leu Leu
1 5 10 15
Pro Arg Pro Gly Arg Pro Leu Asp Leu Ala Asp Tyr Thr Tyr Asp Leu
20 ' 25 30
Ala Glu Glu Asp Asp Ser Glu Pro Leu Asn Tyr Lys Asp Pro Cys Lys
35 40 45
Ala Ala Ala Phe Leu Gly Asp Ile Ala Leu Asp Glu Glu Asp Leu Arg
50 55 60
Ala Phe Gln Val Gln Gln Ala Val Asp Leu Arg Arg His Thr Ala Arg
65 70 75 80
Lys Ser Ser Ile Lys Ala Ala Val Pro Gly Asn Thr Ser Thr Pro Ser
85 90 95
Cys Gln Ser Thr Asn Gly Gln Pro Gln Arg Gly Ala Cys Gly Arg Trp
100 105 110
Arg Gly Arg Ser Arg Ser Arg Arg Ala Ala Thr Ser Arg Pro Glu Arg
115 120 125
Val Trp Pro Asp Gly Val Ile Pro Phe Val Ile Gly Gly Asn Phe Thr
130 135 140
Gly Ser Gln Arg Ala Val Phe Arg Gln Ala Met Arg His Trp Glu Lys
145 150 155 160
His Thr Cys Val Thr Phe Leu Glu Arg Thr Asp Glu Asp Ser Tyr Ile
165 170 175
Val Phe Thr Tyr Arg Pro Cys Gly Cys Cys Ser Tyr Val Gly Arg Arg
180 185 190
Gly Gly Gly Pro Gln Ala Ile Ser Ile Gly Lys Asn Cys Asp Lys Phe
195 200 205
Gly Ile Val Val His Glu Leu Gly His Val Val Gly Phe Trp His Glu
210 215 220
His Thr Arg Pro Asp Arg Asp Arg His Val Ser Ile Val Arg Glu Asn
225 230 235 240
Ile Gln Pro Gly Gln Glu Tyr Asn Phe Leu Lys Met Glu Pro Gln Glu
245 250 255
Val Glu Ser Leu Gly Glu Thr Tyr Asp Phe Asp Ser Ile Met His Tyr
260 265 270
Ala Arg Asn Thr Phe Ser Arg Gly Ile Phe Leu Asp Thr Ile Val Pro
275 280 285
Lys Tyr Glu Val Asn Gly Val Lys Pro Pro Ile Gly Gln Arg Thr Arg
290 295 300
Leu Ser Lys Gly Asp Ile Ala Gln Ala Arg Lys Leu Tyr Lys Cys Pro
305 310 315 320
Ala Cys Gly Glu Thr Leu Gln Asp Ser Thr Gly Asn Phe Ser Ser Pro
325 330 335
Glu Tyr Pro Asn Gly Tyr Ser Ala His Met His Cys Val Trp Arg Ile
340 345 350
Ser Val Thr Pro Gly Glu Lys Ile Ile Leu Asn Phe Thr Ser Leu Asp
355 360 365
Leu Tyr Arg Ser Arg Leu Cys Trp Tyr Asp Tyr Val Glu Val Arg Asp
370 375 380
Gly Phe Trp Arg Lys Ala Pro Leu Arg Gly Arg Phe Cys Gly Ser Lys
385 390 395 400
Leu Pro Glu Pro Ile Val Ser Thr Asp Ser Arg Leu Trp Val Glu Phe
405 410 415
Arg Ser Ser Ser Asn Trp Val Gly Lys Gly Phe Phe Ala Val Tyr Glu
420 425 430
Ala Ile Cys Gly Gly Asp Val Lys Lys Asp Tyr Gly His Ile Gln Ser

136



WO 02/10217 PCT/US01/24031

435 440 445
Pro Asn Tyr Pro Asp Asp Tyr Arg Pro Ser Lys Val Cys Ile Trp Arg
450 455 460
Ile Gln Val Ser Glu Gly Phe His Val Gly Leu Thr Phe Gln Ser Phe
465 470 475 480
Glu Ile Glu Arg His Asp Ser Cys Ala Tyr Asp Tyr Leu Glu Val Arg
485 490 495
Asp Gly His Ser Glu Ser Ser Thr Leu Ile Gly Arg Tyr Cys Gly Tyr
500 505 510
Glu Lys Pro Asp Asp Ile Lys Ser Thr Ser Ser Arg Leu Trp Leu Lys
515 520 525
Phe Val Ser Asp Gly Ser Ile Asn Lys Ala Gly Phe Ala Val Asn Phe
530 535 540
Phe Lys Glu Val Asp Glu Cys Ser Axrg Pro Asn Arg Gly Gly Cys Glu
545 550 555 560
Gln Arg Cys Leu Asn Thr Leu Gly Ser Tyr Lys Cys Ser Cys Asp Pro
565 570 575
Gly Tyr Glu Leu Ala Pro Asp Lys Arg Arg Cys Glu Ala Ala Cys Gly
580 585 590
Gly Phe Leu Thr Lys Leu Asn Gly Ser Ile Thr Ser Pro Gly Trp Pro
595 600 605
Lys Glu Tyr Pro Pro Asn Lys Asn Cys Ile Trp Gln Leu Val Ala Pro
610 615 620
Thr Gln Tyr Arg Ile Ser Leu Gln Phe Asp Phe Phe Glu Thr Glu Gly
625 630 635 640
Asn Asp Val Cys Lys Tyr Asp Phe Val Glu Val Arg Ser Gly Leu Thr
645 650 655
Ala Asp Ser Lys Leu His Gly Lys Phe Cys Gly Ser Glu Lys Pro Glu
660 665 670
Val Ile Thr Ser Gln Tyr Asn Asn Met Arg Val Glu Phe Lys Ser Asp
675 680 685
Asn Thr Val Ser Lys Lys Gly Phe Lys Ala His Phe Phe Ser Asp Lys
690 695 700
Asp Glu Cys Ser Lys Asp Asn Gly Gly Cys Gln Gln Asp Cys Val Asn
705 710 715 720
Thr Phe Gly Ser Tyr Glu Cys Gln Cys Arg Ser Gly Phe Val Leu His
725 730 735
Asp Asn Lys His Asp Cys Lys Glu Ala Gly Cys Asp His Lys Val Thr
740 745 750
Ser Thr Ser Gly Thr Ile Thr Ser Pro Asn Trp Pro Asp Lys Tyr Pro
755 760 765
Ser Lys Lys Glu Cys Thr Trp Ala Ile Ser Ser Thr Pro Gly His Arg
770 775 780
Val Lys Leu Thr Phe Met Glu Met Asp Ile Glu Ser Gln Pro Glu Cys
785 790 795 800
Ala Tyr Asp His Leu Glu Val Phe Asp Gly Arg Asp Ala Lys Ala Pro
805 810 815
Val Leu Gly Arg Phe Cys Gly Ser Lys Lys Pro Glu Pro Val Leu Ala
820 825 830
Thr Gly Ser Arg Met Phe Leu Arg Phe Tyr Ser Asp Asn Ser Val Gln
835 840 845
Arg Lys Gly Phe Gln Ala Ser His Ala Thr Glu Cys Gly Gly Gln Vval
850 855 860
Arg Ala Asp Val Lys Thr Lys Asp Leu Tyr Ser His Ala Gln Phe Gly
865 870 875 880
Asp Asn Asn Tyr Pro Gly Gly Val Asp Cys Glu Trp Val Ile Val Ala
885 890 895
Glu Glu Gly Tyr Gly Val Glu Leu Val Phe Gln Thr Phe Glu Val Glu
200 905 910
Glu Glu Thr Asp Cys Gly Tyr Asp Tyr Met Glu Leu Phe Asp Gly Tyr
915 920 925
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Asp Ser Thr Ala

930

Glu Glu VvVal Tyr

945

Pro Arg Leu Gly

935

Ser Ala Gly Asp

950

Asp Asp Thr Ile Thr Lys Lys Gly

965

Lys Phe Gln Asp Thr

980

<210> 243

<211>

5015

<212> DNA
<213> Homo sap

<400> 243

gcgeteegea
gagctgetgt
gcctgagecac
ccgegetecce
ccaggagcgyg
gcgececgect
cctgececcac
gcegeggttece
tcaccaggat
aagacaacca
gactgcgect
cgaagctcac
tcecgeggeat
aagatggagc
tcagtcgcecat
actccaacca
gacggacagt
tggcggatgt
gcaatgccaa
gtcgaggaaa
gcctagaaca
tgaagcgaat
gcctgaaatc
gactgtttga
gcctgegggt
acaagctgca
acttagccca
aggacaaccc
agcgcatcag
gcaggttcag
gcacgattgt
atgtcaccga
tcaagaagtt
gagagggagc
tggagaccgt
ggagtaactt
tgctgtecect
tcteectgte
ggctcggcaa
catttttect
gcaacgagga
agacagtggt
atgtgaccga
ccctecgaca
acaccttcag
gcatcceceegt

cctgggeact
tgctgccgece
cgagctegec
cgegegecte
ggcecctgeac
ggcgctggec
caagtgtacc
tcggggcecatce
caccaagatg
ggtcagegtce
gaacaagaat
cagactagat
caccgatgtg
cttcegageg
cctggtcace
cctgtactge
tggccagtte
gcagaagaag
ctccatctece
gggcttgatg
gaactccatc
agacatcagc
actcacatcg
tgggctggty
gaacacgttt
gaccatcagc
aaacccattt
catcgagaca
ccagatcaag
cagcgagtge
ggactgctcce
cctgegactg
gcccaacctg
tttegatgga
gcacgggege
gatcggectgt
ctatgacaat
caccataaac
gtggttgagg
caaggagatt
gagtagctge
gcgatgcagce
gctgtacctg
cctgacgett
taacatgtct
ccacgcecette

Leu His Ser

iens

cccagcgatg
gccgecgece
cctectecge
ctegggctec
accatggccc
ttggegetgg
tgctecegetyg
cccegcaacg
gacttcgetg
atcgagagag
aagctgcaag
ttgagtgaaa
aagaacctgc
ctgcgecgatt
agcttcaacc
gactgccacc
acactctgeca
gagtacgtgt
tgcccttege
gagattcctg
aaagccatcc
aagaatcaga
ctggtecctgt
tcectacage
caggacctgce
aaggggctct
gtgtgcgact
agcggggccc
agcaagaagt
ttecatggacce
aaccagaagc
aatgacaatg
cggaaaataa
gcagccagcyg
gtgttecegtyg
gtgagtaatg
cggatcacca
ctcectgteca
aagaggcgga
cccatcecagg
cagctgagec
aacaaggggc
gaaggaaacc
attgacctga
cacctcteca
aacgggetgce

PCT/US01/24031

Arg Tyr Cys Gly Ser Gly Pro Pro

940

Ser Val Leu Val Lys Phe His Ser

955

Phe His

970

Arg Lys
985

cgcagcgggag
ggagcgcccc
gctaactceg
acgcgtettg
ccgggtggge
cgagcgtecet
ccagcgtgga
ctgagcgect
ggctcaagaa
gecgectteca
tcettecaga
accagatcca
aactggacaa
tggagatcct
acatgccgaa
tggcctgget
tggcteectgt
gcececagecce
cctgcacgtg
ccaacttgece
ctgcaggagc
tatcggatat
atgggaacaa
tgctecteet
agaacctcaa
tegececctet
gccacttgaa
gctgcagecag
tcecgetgete
tcgtgtgecce
tggtccgeat
aggtatctgt
atctgagtaa
tgcaggagct
gcctcagtgg
acacctttge
ccatcaccce
accccttceaa
tcgtcagtgg
atgtggccat
cgcgetgece
tecegegecect
acctaacagc
gcaacaacag
ctctgateet
ggtcecctgeg

138

cagcgccgge
gcteccgececyg
cecgeecgete
ccccgeagag
aggggtegge
gagtgggect
ctgccacggy
tgacctggac
cctecgagte
ggacctgaag
attgcttttce
ggggatceccg
caaccacatc
taccctcecaac
gatccgaact
ctcggattgg
gcatttgagy
ccactcggag
cagcaataac
ggagggcatc
cttcacccag
tgctccagat
gatcaccgag
caatgccaac
cttgctetece
gcagtccatc
gtggctggee
ccecgegecga
aggctccgag
cgagaagtgt
cccaagecac
tctggaggeca
caataagatc
gatgctgaca
cctcaaaacc
cggcectgagt
tggggcctte
ctgcaactgce
gaaccctagg
ccaggacttce
ggagcagtge
ccccagaggce
cgtgcceccaga
catcagcatg
gagctacaac
agtgctaacc

960

Leu Arg Tyr Thr Ser Thr

975

ccecgecgatg
cgceccegtge
cccaggcecgce
gcagcctect
gccgecgtge
ccagccgteg
ctgggcctee
agaaataata
ttgcatctgg
cagctagagc
cagagcacgc
aggaaggcgt
agctgcattg
aacaacaaca
ctgegectece
ctgcgacagc
ggcttcaacyg
cceccatect
atcgtggact
gtcgaaatac
tacaagaaac
gccttecagy
attgccaagg
aagatcaact
ctgtatgaca
cagacactcc
gactacctcc
ctcgceccaaca
gattaccgca
cgctgtgagg
ctccctgaat
actggcatct
aaggaggtgc
gggaaccagc
ttgatgctga
tcggtgagac
accacgcttg
cacctggeet
tgccagaagce
acctgtgatg
acctgtatgg
atgcccaagg
gagctgteccg
ctgaccaatt
cggctgaggt
ctcecatggca

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
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atgacattte
cgctgggaac
aggcggggta
ggctcctget
ttgtggccaa
aggaccctgt
ctgtgcccat
gtgacagcca
gtgagatcaa
acgggatcaa
aggtgattga
ccectggacaa
cagacaatga
tcaatggcta
cacccatggt
agtgcatcgt
gatgcgagaa
ccgccaaggt
gcatccttet
tgcggctggt
tgaatgatgg
tagtggacaa
tcaacagccce
agggcacgga
acgagctgcea
agtcctgcac
gcgagtgecg
tcggecacag
gtgcecgaggg
cagccttecaa
tgtgccagece
tagtccgaga
tgcccatcat
agcggcggaa
gacacttaga
ctcggactee
gaaggaaatg
taaacaaaaa

<210
<211
<212
<213

<400
Met
Ala

Leu Al

Ala Cys

35
Leu Gl
50

Leu

Gly
Arg As
65

Phe Ala

Val Ser

Ala Pro

Pro

Gly

Val

cagcgttect
caacccactc
caaggagcct
caccacccca
atgcaatgcc
ggagctgtac
caacacctgce
caaggatggg
cccagatgac
caactacgtg
ccactgtgtg
aggattcagc
tgactgtgtg
cacatgcacc
cctactgecag
ggtgcagcag
gctcatcact
ccgacccecag
ctacaaagga
ctatgacagc
gcagtttcac
aggaactcca
cctctacctt
ccggectceta
ggacttcaag
cgtgtgcaag
cccaggctgg
atgccaccat
ctatggaggg
gtgtcaccat
cggctttage
ggtgatccge
ggaatgtcgt
atacgtcttc
gtgcggetge
agcttgatgg
aagctggaga
atagaactta

> 244
> 1523
> PRT

gaaggctcct
cactgtgact
ggcatcgece
acccaccgcet
tgcctctceca
cgctgtgect
atccagaacc
ttcagetget
tgtgaggaca
tgtatctgtc
cctgagectga
tgcgagtagtg
gcccacaagt
tgccecccagg
accagcccat
gagcccacct
gtcaacttcgyg
gccaacatct
gacaatgacc
ctgagttccce
agtgtggagce
aagagcctgg
ggaggcatcc
ggcggcttee
gcccteccac
cacggcctgt
accggcccac
ggaaaatgtg
gacttgtgtg
gggcagtgec
ggcgagcact
cgecagaaag
gggggctgtyg
cagtgcacgg
ctcgegtgtt
agttgggaca
ggaaggtaaa
tttttattat

> Homo sapiens

> 244
Gly Trp
5
a Leu Ala
20
Thr Lys

v Leu Arg

p Leu Asp

Leu Lys
85
Tle Glu

100

Ala Gly
Leu
Cys
Ala
Arg
70

Asn

Arg

Val

Ala Ser

Thr Cys
40
Val Pro
55
Asn Asn

Leu Arg

Gly Ala

PCT/US01/24031
tcaacgacct cacatctctt tcccatctgg 2820
gcagtettceg gtggetgteg gagtgggtga 2880
gctgcagtag ccctgagecce atggctgaca 2940
tccagtgcaa agggccagtg gacatcaaca 3000
gccegtgcaa gaataacggg acatgcaccce 3060
gccecctacag ctacaaggge aaggactgca 3120
cctgtcageca tggaggcacc tgccacctga 3180
cctgeectet gggetttgag gggcageggt 3240
acgactgcga aaacaatgcc acctgegtgg 3300
cgcctaacta cacaggtgag ctatgegacg 3360
acctctgtca gcatgaggcce aagtgcatcc 3420
tcecctggeta cagcgggaag ctcectgtgaga 3480
gcegecacgg ggeccagtge gtggacacaa 3540
gcttcagtgg acccttcectgt gaacaccccce 3600
gcgaccagta cgagtgccag aacggggccc 3660
gcecgetgece accaggtttce gecggeccca 3720
tgggcaaaga ctcctacgtg gaactggect 3780
ccctgcaggt ggccactgac aaggacaacg 3840
ccctggecact ggagcectgtac cagggecacg 3900
ctccaaccac agtgtacagt gtggagacag 3960
tggtgacgct aaaccagacc ctgaacctag 4020
ggaagctcca gaagcagcca gcagtgggca 4080
ccacctccac cggcctcectece gecttgegece 4140
acggatgcat ccatgaggtg cgcatcaaca 4200
cacagtcect gggggtgtca ccaggcectgcea 4260
gecgetecgt ggagaaggac agegtggtgt 4320
tctgcgatca ggaggcccgg gacccctgec 4380
tggcaactgg gacctcatac atgtgcaagt 4440
acaacaagaa tgactctgcc aatgectget 4500
acatctcaga ccaaggggag ccctactgec 4560
gccaacaaga gaatccgtgce ctgggacaag 4620
gttatgcatc atgtgccaca gectccaagg 4680
ggcecccagtg ctgccagcce acccgeagea 4740
acggctccte gtttgtagaa gaggtggaga 4800
cctaageccce tgccegectg cctgecacct 4860
gcecatgtggg accccctggt gattcageat 4920
gaagaagaga atattaagta tattgtaaaa 4980
ggaaa 5015
Gly Ala Ala Val Arg Ala Arg Leu
10 15

Val Leu Ser Gly Pro Pro Ala Val

25 30

Ser Ala Ala Ser Val Asp Cys His

- 45
Arg Gly Ile Pro Arg Asn Ala Glu
60
Ile Thr Arg Ile Thr Lys Met Asp
75 80
Val Leu His Leu Glu Asp Asn Gln
90 95
Phe Gln Asp Leu Lys, Gln Leu Glu
105 110

139
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Arg Leu Arg Leu Asn Lys Asn Lys Leu Gln Val Leu Pro Glu Leu Leu
115 120 125
Phe Gln Ser Thr Pro Lys Leu Thr Arg Leu Asgsp Leu Ser Glu Asn Gln
130 135 140
Ile Gln Gly Ile Pro Arg Lys Ala Phe Arg Gly Ile Thr Asp Val Lys
145 150 155 160
Asn Leu Gln Leu Asp Asn Asn His Ile Ser Cys Ile Glu Asp Gly Ala
165 170 175
Phe Arg Ala Leu Arg Asp Leu Glu Ile Leu Thr Leu Asn Asn Asn Asn
180 185 190
Ile Ser Arg Ile Leu Val Thr Ser Phe Asn His Met Pro Lys Ile Arg
195 ' 200 205
Thr Leu Arg Leu His Ser Asn His Leu Tyr Cys Asp Cys His Leu Ala
210 215 220
Trp Leu Ser Asp Trp Leu Arg Gln Arg Arg Thr Val Gly Gln Phe Thr
225 230 235 240
Leu Cys Met Ala Pro Val His Leu Arg Gly Phe Asn Val Ala Asp Val
245 250 255
Gln Lys Lys Glu Tyr Val Cys Pro Ala Pro His Ser Glu Pro Pro Ser
260 265 270
Cys Asn Ala Asn Ser Ile Ser Cys Pro Ser Pro Cys Thr Cys Ser Asn
275 280 285
Asn Ile Val Asp Cys Arg Gly Lys Gly Leu Met Glu Ile Pro Ala Asn
290 295 300
Leu Pro Glu Gly Ile Val Glu Ile Arg Leu Glu Gln Asn Ser Ile Lys
305 310 315 320
Ala Ile Pro Ala Gly Ala Phe Thr Gln Tyr Lys Lys Leu Lys Arg Ile
325 330 335
Asp Ile Ser Lys Asn Gln Ile Ser Asp Ile Ala Pro Asp Ala Phe Gln
340 345 350
Gly Leu Lys Ser Leu Thr Ser Leu Val Leu Tyr Gly Asn Lys Ile Thr
355 360 365
Glu Ile Ala Lys Gly Leu Phe Asp Gly Leu Val Ser Leu Gln Leu Leu
370 375 380
Leu Leu Asn Ala Asn Lys Ile Asn Cys Leu Arg Val Asn Thr Phe Gln
385 390 395 400
Asp Leu Gln Asn Leu Asn Leu Leu Ser Leu Tyr Asp Asn Lys Leu Gln
405 410 415
Thr Ile Ser Lys Gly Leu Phe Ala Pro Leu Gln Ser Ile Gln Thr Leu
420 425 430
His Leu Ala Gln Asn Pro Phe Val Cys Asp Cys His Leu Lys Trp Leu
435 440 445
Ala Asp Tyvr Leu Gln Asp Asn Pro Ile Glu Thr Ser Gly Ala Arg Cys
450 455 460
Ser Ser Pro Arg Arg Leu Ala Asn Lys Arg Ile Ser Gln Ile Lys Ser
465 470 475 480
Lys Lys Phe Arg Cys Ser Gly Ser Glu Asp Tyr Arg Ser Arg Phe Ser
485 490 495
Ser Glu Cys Phe Met Asp Leu Val Cys Pro Glu Lys Cys Arg Cys Glu
500 505 510
Gly Thr Ile Val Asp Cys Ser Asn Gln Lys Leu Val Arg Ile Pro Ser
515 520 525
His Leu Pro Glu Tyr Val Thr Asp Leu Arg Leu Asn Asp Asn Glu Val
530 535 540
Ser Val Leu Glu Ala Thr Gly Ile Phe Lys Lys Leu Pro Asn Leu Arg
545 550 555 560
Lys Ile Asn Leu Ser Asn Asn Lys Ile Lys Glu Val Arg Glu Gly Ala
565 570 575
Phe Asp Gly Ala Ala Ser Val Gln Glu Leu Met Leu Thr Gly Asn Gln
580 585 590
Leu Glu Thr Val His Gly Arg Val Phe Arg Gly Leu Ser Gly Leu Lys
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595 600 605
Thr Leu Met Leu Arg Ser Asn Leu Ile Gly Cys Val Ser Asn Asp Thr
610 615 620
Phe Ala Gly Leu Ser Ser Val Arg Leu Leu Ser Leu Tyr Asp Asn Arg
625 630 635 640
Ile Thr Thr Ile Thr Pro Gly Ala Phe Thr Thr Leu Val Ser Leu Ser
645 650 655
Thr Ile Asn Leu Leu Ser Asn Pro Phe Asn Cys Asn Cys His Leu Ala
660 665 670
Trp Leu Gly Lys Trp Leu Arg Lys Arg Arg Ile Val Ser Gly Asn Pro
675 680 685
Arg Cys Gln Lys Pro Phe Phe Leu Lys Glu Ile Pro Ile Gln Asp Val
690 695 700
Ala Ile Gln Asp Phe Thr Cys Asp Gly Asn Glu Glu Ser Ser Cys Gln
705 710 715 720
Leu Ser Pro Arg Cys Pro Glu Gln Cys Thr Cys Met Glu Thr Val val
725 730 735
Arg Cys Ser Asn Lys Gly Leu Arg Ala Leu Pro Arxrg Gly Met Pro Lys
740 745 750
Asp Val Thr Glu Leu Tyr Leu Glu Gly Asn His Leu Thr Ala Val Pro
755 760 765
Arg Glu Leu Ser Ala Leu Arg His Leu Thr Leu Ile Asp Leu Ser Asn
770 775 780
Asn Ser Ile Ser Met Leu Thr Asn Tyr Thr Phe Ser Asn Met Ser His
785 790 795 800
Leu Ser Thr Leu Ile Leu Ser Tyr Asn Arg Leu Arg Cys Ile Pro Val
805 810 815
His Ala Phe Asn Gly Leu Arg Ser Leu Arg Val Leu Thr Leu His Gly
820 825 830
Asn Asp Ile Ser Ser Val Pro Glu Gly Ser Phe Asn Asp Leu Thr Ser
835 840 845
Leu Ser His Leu Ala Leu Gly Thr Asn Pro Leu His Cys Asp Cys Ser
850 855 860
Leu Arg Trp Leu Ser Glu Trp Val Lys Ala Gly Tyr Lys Glu Pro Gly
865 870 875 880
Ile Ala Arg Cys Ser Ser Pro Glu Pro Met Ala Asp Arg Leu Leu Leu
885 890 895
Thr Thr Pro Thr His Arg Phe Gln Cys Lys Gly Pro Val Asp Ile Asn
900 905 910
Ile Val Ala Lys Cys Asn Ala Cys Leu Ser Ser Pro Cys Lys Asn Asn
915 920 925
Gly Thr Cys Thr Gln Asp Pro Val Glu Leu Tyr Arg Cys Ala Cys Pro
930 935 940
Tyr Ser Tyr Lys Gly Lys Asp Cys Thr Val Pro Ile Asn Thr Cys Ile
945 950 955 960
Gln Asn Pro Cys @Gln His Gly Gly Thr Cys His Leu Ser Asp Ser His
965 970 975
Lys Asp Gly Phe Ser Cys Ser Cys Pro Leu Gly Phe Glu Gly Gln Arg
980 985 990
Cys Glu Ile Asn Pro Asp Asp Cys Glu Asp Asn Asp Cys Glu Asn Asn
995 1000 1005
Ala Thr Cys Val Asp Gly Ile Asn Asn Tyr Val Cys Ile Cys Pro Pro
1010 1015 1020
Asn Tyr Thr Gly Glu Leu Cys Asp Glu Val Ile Asp His Cys Val Pro
1025 1030 1035 1040
Glu Leu Asn Leu Cys Gln His Glu Ala Lys Cys Ile Pro Leu Asp Lys
1045 1050 1055
Gly Phe Ser Cys Glu Cys Val Pro Gly Tyr Ser Gly Lys Leu Cys Glu
1060 1065 1070
Thr Asp Asn Asp Asp Cys Val Ala His Lys Cys Arg His Gly Ala Gln
1075 1080 1085
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Cys Val Asp Thr Ile Asn Gly Tyr

Ser
1105
Ser
val
Arg
Val
Gln

1185
Asn

Tyr
val
Thr
Leu
1265
Gly
Arg
Asn
Ser
Ser
1345
Gly
Cys
Cys
Ala
Ser
1425
Glu
Vval
Val
Pro
Ser

1505
Ala

1090
Gly Pro Phe Cys
Pro Cys Asp Gln

1125
Gln Glu Pro

1140

Glu Lys Leu
1155
Leu

Gln
Cys
Glu

1170
Val

Ala Ser

Ala Thr Asp
Leu Ala
1205
Leu Ser
1220
Gly Gln

Asp Pro

Asp Ser

Asn Asp
1235
Leu Asn Leu Val
1250
Gln

Lys Gln Pro

Ile Thr Ser
1285

Gly Gly

1300

Gln Asp

Pro

Pro Leu

Glu Leu
1315
Pro Gly Cys Lys
1330
Val Glu Lys Asp
Pro Leu Cys Asp
1365
His Gly Lys
1380
Glu Gly Tvr
1395
Ala Cys Ser

His
Ala

Asn

1410

Asp Gln Gly Glu

His Cys Gln Gln
1445

Arg Arg Gln

1460

Ile Met Glu

1475

Arg Ser Lys

Ile
Pro
Thr
1490
Ser Phe Val Glu
Cys Ser

<210> 245

<211> 4227
<212> DNA

1095
Glu His
1110
Tyr

Pro

Glu Cys

Thr Cys Arg
Val
1160

Val

Ile Thr

Ala Lys
1175
Lys Asp Asn
1190
Leu Glu Leu

Ser Pro Pro

Phe His Ser
1240
Val Asp Lys
1255
Ala Val
1270
Thr

Gly

Gly Leu

Phe His Gly

Phe Ala
1320
Thyr

Lys
Ser Cys
1335
Ser Val Val
1350

Gln Glu Ala
Cys Val Ala

Gly Gly Asp
1400

Ala Phe Lys
1415

Pro Tyr
1430
Glu

Cys

Asn Pro

Lys Gly Tyr

Cys Arg Gly
1480
Arg Arg Lys
1495
Glu Val Glu

1510

<213> Homo sapiens

Thr Cys Thr Cys
1100

Pro Pro Met Val

1115

Gln Asn Gly Ala
1130

Cys Pro
1145
Asn

Pro Gly

Phe Val Gly
Gln Ala
1180
Leu Leu
1195
Gly His

Arg Pro

Gly Ile
Gln
1210
Thr Val Tyr

Tyr

Thr
1225
Val Glu Leu Val

Gly Thr Pro Lys
1260

Ile Asn Ser Pro

1275

Ser Ala Leu Arg
1290

Cys Ile
1305
Leu

His Glu

Pro Pro Gln

Val Lys His
1340

Cys Arg

1355

Pro Cys

Cys

Cys Glu

Arg Asp
1370
Thr Gly Thr Ser
1385
Leu

Cys Asp Asn

His His Gly
1420
Gln Pro
1435
Gly Gln

Cys

Leu Cys

Leu
1450
Ser

Cys

Ala
1465
Gly Cys

Cys Ala
Gly Pro

Phe Gln
1500

Leu Glu

1515

Tyr Val

Arg His

142
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Pro Gln Gly Phe
Leu Gln Thr
1120

Cys Ile Vval
1135

Ala Gly
1150
Asp

Leu
Gln

Phe Pro

Lys Ser
1165
Asn Ile

Tyr

Ser Leu

Tyr Lys Gly Asp
1200
Leu Val
1215

Glu

Val Arg
Ser Val Thr
1230
Thr Leu Asn.

1245
Ser Leu Gly

Gln
Lys
Leu Tyr Leu Gly
1280
Gln Gly Thr Asp

1295
Val Arg Ile

1310

Ser Leu Gly
1325
Gly

Asn
val
Leu Cys Arg
Thr

1360
Arg

Pro Gly Trp
Gly His

1375
Met Cys
1390
Asn

Leu

Tyr Lys

Lys Asp Ser
1405
Gln Cys

His Ile

Gly Phe Ser Gly
1440
Val Val Arg Glu
1455
Thr Ala Ser Lys
1470

Gln Cys Cys Gln
1485

Cys Thr Asp Gly

Cys Gly Cys Leu
1520
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<400> 245

gactgggagc
tctgeceegg
aggagtaggc
ctecegeagtg
cgggcteegg
atgaagaagc
aagacagaag
caggtgtccc
gaggctgaca
goggtcagcta
acggaggaca
attgagcccce
cacttagcca
aagtcttcag
gaagaaatgg
atgtacagtt
gtgcaagctg
aaagcacaac
ctcaccatca
gagtgtggga
aagctgaaag
cacgcaattg
tttgaactct
caggctctat
ttgataaaat
aatatggcaa
gagatgatga
gcagactggt
gtacacgtga
gaccggcgece
ctggagtttt
gacacaaact
ccctecatge
ccggageagce
cagcctgggc
cagaaaggaa
caacctggag
cctcacaccce
ggccagccgg
cccacceccge
gcctegggece
agcactttga
cctecagecte
ctagatggca
tcgatccaca
cactcagtaa
gacaccgcece
gcagcgtcca
aggttggaat
gttttgtttg
tttgtgccte
aaggctggte
tggttagacc
cagtttaatg
caggtccagg
ttgccactgg
aacaaaaatg
atatcatttt
gagccaaagg

aggcagcccg
gcattgcgeg
ggcggcegecc
ccgecgecgt
gctgeteegt
agttcaatcg
ttttgagtga
acagcacgca
agcgctccaa
tcctgggaga
agctggcetca
tgtttttgct
agttggtgcet
gtttgteccag
aagaggctge
ttgtggccaa
aataccacag
aggaggcctg
gceggceeggga
tgcaggagga
cggccectgga
caggagcttt
atgatgagtg
ggaatgcttyg
ttttatccaa
ttgttttagy
ccacagtgtc
tctteectgg
accataatgc
agcccgagca
acaaaaagga
gggtggcteg
agcctcecege
ccectggacag
ccgagecgceac
gtccaggectce
ctcagcecggg
tcecggaaagt
gggctatgge
ccagcacccee
agctctccce
gcaaatcgeg
ccacagtaaa
tgtccectgg
tagagctcgg
ctgacaagag
atcctgecte
tgagcttgcce
ttggcagaaa
tteetttegg
ttttgatcca
aggaacgtcc
caagggctge
gccacagaaa
attctagcag
aaaacctttc
tttecacttece
atatttctga
tggccteect

ggcggagcgg
gcgcgegtga
tcgggaggga
cgcceccgggag
ccttceeccag
catgcgccag
agaccttctt
caagaagctce
aaagttgcct
tgacacactt
ggagctgata
ggcggaggtyg
ggacatggat
cagcttacag
caacagagtg
agaaattgac
gaagtccctg
ggtagagaag
gatcgecette
gggactcttc
ctgctgecgtg
gaaatcttac
gatccaggcet
tgaaaagttg
gctgtcagaa
acccaacctc
gctgcaaatt
ggagatagag
caactacagc
ggcccgeegyg
tggccttagg
aagaggctcc
ccecgecegea
cececgeggece
cagcacaaca
cagccagggc
cgccagcccece
ttcaaagaag
agaccagtcc
gtcaccctat
agctgcagct
gcccactect
cctecteggece
ggaaagcatg
gtcgacgetce
ggactcggag
gcgtgtacat
aagtgttctc
attgtgatct
gtggtgactt
ctttecagect
tttgcagggt
taccttttec
ggaagcagga
tcctggggea
aggccgccce
taacagtttt
atctataaaa
gtcceccaaat

gcecggtgecg
gggggatgcyg
gctgecgegey
gctccgegeg
cteceecggget
ctggccaacce
caggtggaga
accgcatgte
ttgacaacac
cttgggaaga
cattttgagt
gaaatcccaa
tcctecacgaa
cctgegggtg
gagatttgca
tatgcaaact
acactattge
ccttectteg
ccecatcgagy
cgagtagccce
gtggatgtgce
ctcecgagagt
tccaatgtce
cccaaggeca
tatcaagatg
ctatggccac
gttgggatca
ttcaacatta
tcaatgcecct
ccecctecageg
aaaatccaaa
tcggeeggte
gagctggetg
ccegegetet
aaaagcaagg
acagcctgtg
agccccagcece
ctggcaccga
gctggeccage
ggactgagct
cctececectgg
aagccgcegac
tctagtccac
tctacagatc
cgcetgagtce
gaggagtctg
acatcacggg
tgctggcetct
ccagtccgtg
cggccttttg
ccatgccaga
cggggtggtyg
ttggacgget
cagcagggcc
ctgacctttyg
catcagtggg
cctttttecd
caaaacaaac
atattggcta

143

aggacggcce
gcaggaggcyg
ggccagacgg
ggagccatgt
agcgcggcag
agacggtggy
agcgtctgga
tgcagggcca
tggctcagtg
tgctgaaact
tgcaagtaga
atattcaaaa
ccaggtggca
ccaaggctga
gggaccagct
actttcaaac
aggctgtatt
ggaagccgcet
cgtgtgtgac
cctetgecte
aggagtactc
tgccagaacc
aggagcaaga
atcacaacaa
taaacaagat
aagcagaagg
ttgaacctat
ctggcaatta
ccccagacat
tcgeccacgga
gcatgggtgt
ggaaagtgtc
cgcecectgece
ctccatcegg
aactttctcecc
cagggactca
agccgectge
ttccacccaa
tgtcceccagt
accctecaggg
cctetectte
agagacctac
agtccacgga
ttgtccactt
ccectggagea
agagcaccgc
ccectaggaac
ttcctgecac
tggtgatgct
tttgaccttt
aaacacccac
cgggagaggc
catgtcaggt
cctctcecacce
ccagctacct
ctccaaagta
ctgtgtgact
aagcctgaaa
tatgagagta

PCT/US01/24031
caggcattgce 60
gcgcggcggyg 120
cgcccggagy 180
aaccctgegg 240
cggggccacyg 300
cagggctgaa 360
gctggtgaaa 420
gcaaggggca 480
tctgatggag 540
ctgtggagag 600
gagagacgtg 660
gcagaggaaa 720
gcagacttcc 780
tgccctcagg 840
ctcagctgat 900
gctaatagaa 960
gcctecagatce 1020
ggaggagcac 1080
catgctgett 1140
caaactgaag 1200
ggcagacccec 1260
tecttatgacce 1320
caagaagctt 1380
catccgatac 1440
gactcccagt 1500
gaacattaca 1560
catccagcat 1620
tgggagtcca 1680
ggaccctget 1740
taatatgatg 1800
gagggtcatyg 1860
ctgcgececyg 1920
ttcgcegetyg 1980
cctgggectce 2040
aggctctgca 2100
accaggggct 2160
agaccagagt 2220
ggtccecttt 2280
cagcctgtec 2340
gtactccttg 2400
tgtctttaca 2460
tetgeegect 2520
ggccceccatg 2580
tgatattcce 2640
catgcggcga 2700
cctctgacat 2760
gccgccagga 2820
tgccaacacg 2880
ggtggtgcag 2940
gccttttgac 3000
ctctecatce 3060
tcactttgcc 3120
cttgcaggat 3180
acaactggac 3240
gggggagggc 3300
aatggctgaa 3360
gaaagctcct 3420
gtgtctggag 3480
attttacccc 3540
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tctacgtacc
ttctggaggt
gaaaccagcc
ccagcgtcag
gggagggcac
ccatgcatgce
ctatacatga
ttcaatctaa
caacacagtg
ctttgectecac
agggtggggy
gttattaaaa

Met
Gly
Glu
Lys
Arg
Gly
Leu
Glu
Glu
Leu
145
Lys
Asp
Cys
Ile
Tyx
225
Lys
Leu
Glu
Leu
Ala

305
His

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

<400>

Lys
Arg
Lys
Leu
50

Ser
Ser
Cys
Leu
Val
130
Val
Ser
Ala
Arg
Asp
210
His
Ala
Glu
Ala
Phe
290

Leu

Ala

Lys
Ala
Arg
35

Thr
Lys
Ala
Gly
Gln
115
Glu
Leu
Ser
Leu
Asp
195
Tyr
Arg
Gln
Glu
Cys
275
Arg
Asp

Ile

246
818
PRT

Homo sapiens

246

taaaggcacc
tcaaactgaa
acggagacgc
ccgetecattt
cgggtagecect
aaagtcaaag
tataatattt
accaatgtac
taaagtcacc
ttcctggeaa
ttgaaagttg
tagatttatt

Gln Phe Asn Arg

Glu
20

Leu
Ala
Lys
Ile
Glu
100
val
Ile
Asp
Gly
Arg
180
Gln
Ala
Lys
Gln
His
260
Val
Val
Cys

Ala

5
Lys

Glu
Cys
Leu
Leu
85

Thr
Glu
Pro
Met
Leu
165
Glu
Leu
Asn
Ser
Glu
245
Leu
Thr
Ala
Cys

Gly
325

Thr
Leu
Leu
Pro
70

Gly
Glu
Arg
Asn
Asp
150
Ser
Glu
Ser
Tvr
Leu
230
Ala
Thr
Met
Pro
val

310
Ala

Glu
Val
Gln
55

Leu
Asp
Asp
Asp
Ile
135
Ser
Ser
Met
Ala
Phe
215
Thr
Trp
Ile
Leu
Ser
295
Val

Leu

cagttcacta
tagcaataat
tggcccacgg
ccttetecatg
tttecacactt
tttaaaattt
gtatatatga
aggtgtacaa
ctectctgag
gggcaggtca
ttatctttaa
atccctg

Met
Val
Lys
40

Gly
Thr
Asp
Lys
Val
120
Gln
Ser
Ser
Glu
Asp
200
Gln
Leu
Val
Ser
Leu
280
Ala
Asp

Lys

gtctgtgggy

tacgttaccc

cteggectge
aagtcccatc

ggggattagg
tatcectttte

aatctctcta
tgaaaaattt

agtgggatgt

tgcctcaatt

Arg
Leu
25

Gln
Gln
Thr
Thr
Leu
105
Ile
Lys
Arg
Leu
Glu
185
Met
Thr
Leu
Glu
Gly
265
Glu
Ser

Val

Ser

144

Gln
10

Ser
val
Gln
Leu
Leu
Ala
Glu
Gln
Thr
Gln

170
Ala

Tyxr
Leu
Gln
Lys
250
Arg
Cys
Lys
Gln

Tyr
330

atacatgtac

Leu
Glu
Ser
Gly
Ala
75

Leu
Gln
Pro
Arg
Arg
155
Pro
Ala
Ser
Ile
Ala
235
Pro
Glu
Gly
Leu
Glu

315
Leu

tcctggagec
aaagcatgtg
ggtgtggect
tggtcatggg
ggagtgagaa
aaatagatga
tatttgttta
aaatgcttag
gcagagtttt
tgtaatggga
aaatcgttgt

Ala
Asp
His
Ala
60

Gln
Gly
Glu
Leu
Lys
140
Trp
Ala
Asn
Phe
Glu
220
Val
Ser
Ile
Met
Lys
300
Tyr

Arg

Asn
Leu
Ser
45

Glu
Cys
Lys
Leu
Phe
125
His
Gln
Gly
Arg
Val
205
Val
Leu
Phe
Ala
Gln
285
Lys

Ser

Glu

Gln
Leu
30

Thr
Ala
Leu
Met
Ile
110
Leu
Leu
Gln
Ala
Val
190
Ala
Gln
Pro
Gly
Phe
270
Glu
Leu

Ala

Leu

PCT/US01/24031

tgtctettcet
gaggaaaagt
gctttgetca
gacgagggcc
aagatttggg
tataatatac
atttgagcca
ttatttttecc
gatgttgcag
gtctggggta
caaaagtaac

Thr val
15
Gln Vval

His Lys
Agsp Lys

Met Glu
80

Leu Lys

95

His Phe

Leu Ala
Ala Lys

Thr Ser
160
Lys Ala
175
Glu Ile

Lys Glu
Ala Glu

Gln Ile
240

Lys Pro

255

Pro Ile

Glu Gly
Lys Ala
Asp Pro

320

Pro Glu
335

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4227
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Pro Leu Met Thr Phe Glu Leu Tyr Asp Glu Trp Ile Gln Ala Ser Asn
340 345 350
Val Gln Glu Gln Asp Lys Lys Leu Gln Ala Leu Trp Asn Ala Cys Glu
355 360 365
Lys Leu Pro Lys Ala Asn His Asn Asn Ile Arg Tyr Leu Ile Lys Phe
370 375 380
Leu Ser Lys Leu Ser Glu Tyr Gln Asp Val Asn Lys Met Thr Pro Ser
385 390 395 400
Asn Met Ala Ile Val Leu Gly Pro Asn Leu Leu Trp Pro Gln Ala Glu
405 410 415
Gly Asn Ile Thr Glu Met Met Thr Thr Val Ser Leu Gln Ile Val Gly
420 425 430
Ile Ile Glu Pro Ile Ile Gln His Ala Asp Trp Phe Phe Pro Gly Glu
435 440 445
Ile Glu Phe Asn Ile Thr Gly Asn Tyr Gly Ser Pro Val His Val Asn
450 455 460
His Asn Ala Asn Tyr Ser Ser Met Pro Ser Pro Asp Met Asp Pro Ala
465 470 475 480
Asp Arg Arg Gln Pro Glu Gln Ala Arg Arg Pro Leu Ser Val Ala Thr
485 490 495
Asp Asn Met Met Leu Glu Phe Tyr Lys Lys Asp Gly Leu Arg Lys Ile
500 505 ' 510
Gln Ser Met Gly Val Arg Val Met Asp Thr Asn Trp Val Ala Arg Arg
515 520 525
Gly Ser Ser Ala Gly Arg Lys Val Ser Cys Ala Pro Pro Ser Met Gln
530 535 540
Pro Pro Ala Pro Pro Ala Glu Leu Ala Ala Pro Leu Pro Ser Pro Leu
545 550 555 560
Pro Glu Gln Pro Leu Asp Ser Pro Ala Ala Pro Ala Leu Ser Pro Ser
565 570 575
Gly Leu Gly Leu Gln Pro Gly Pro Glu Arg Thr Ser Thr Thr Lys Ser
580 585 590
Lys Glu Leu Ser Pro Gly Ser Ala Gln Lys Gly Ser Pro Gly Ser Ser
595 600 605
Gln Gly Thr Ala Cys Ala Gly Thr Gln Pro Gly Ala Gln Pro Gly Ala
610 615 620
Gln Pro Gly Ala Ser Pro Ser Pro Ser Gln Pro Pro Ala Asp Gln Ser
625 . 630 635 640
Pro His Thr Leu Arg Lys Val Ser Lys Lys Leu Ala Pro Ile Pro Pro
645 650 655
Lys Val Pro Phe Gly Gln Pro Gly Ala Met Ala Asp Gln Ser Ala Gly
660 665 : 670
Gln Leu Ser Pro Val Ser Leu Ser Pro Thr Pro Pro Ser Thr Pro Ser
675 680 685
Pro Tyr Gly Leu Ser Tyr Pro Gln Gly Tyr Ser Leu Ala Ser Gly Gln
690 695 700
Leu Ser Pro Ala Ala Ala Pro Pro Leu Ala Ser Pro Ser Val Phe Thr
705 710 715 720
Ser Thr Leu Ser Lys Ser Arg Pro Thr Pro Lys Pro Arg Gln Arg Pro
725 730 735
Thr Leu Pro Pro Pro Gln Pro Pro Thr Val Asn Leu Ser Ala Ser Ser
740 745 750
Pro Gln Ser Thr Glu Ala Pro Met Leu Asp Gly Met Ser Pro Gly Glu
755 760 765
Ser Met Ser Thr Asp Leu Val His Phe Asp Ile Pro Ser Ile His Ile
770 775 780
Glu Leu Gly Ser Thr Leu Arg Leu Ser Pro Leu Glu His Met Arg Arg
785 790 795 800
His Ser Val Thr Asp Lys Arg Asp Ser Glu Glu Glu Ser Glu Ser Thr
805 810 815
Ala Leu

145
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<210> 247
<211> 2850
<212> DNA

<213> Homo sapiens

<400> 247

tccecgagece
gacccacctg
gggtcgecge
ctgccgatgg
actccaggac
cgctgtecce
tcaagttcat
tgtctgceca
tgcttggegyg
ttetttttat
gccegettta
taagagttgg
aagtatttgce
ggacaagcac
cgtgtccccea
ggctcggatg
cacccacaac
ggctaccact
tggcatcacc
ggaagactgg
tgtgcactgce
gagcgggatg
caacagcaag
agacccacac
tggtcgtecat
cccagcccag
ccteegtgea
cctttetect
gtgggtcggg
tgtttgttgt
accccttgte
ctceggacac
gcgtcaggeyg
ctgctgeccca
tcecttgecace
ccctgecttg
ggcaggtcac
ggcctgtgte
ccgaggcgea
ccagggaggag
ccecgecggag
gctggececca
gcctaggget
gaggttecccg
agatgtggaa
ctaagggggc
ccggatggtt
gttgggtgaa

tccaccegte
gggttcatgg
gcctectget
cctetgetge
tcaccgtacc
acggccactg
tcttectetg
tcecaccaatg
ccgggttcecac
tttttgecte
ctttggttgg
gttttectttt
acaatatttg
agggatctcg
gcettetetg
aaccgccogg
cccaccaacg
gtggtgcgtyg
gttgtggact
ctgagcctgg
gtggcgggcc
aagtacgagg
cagctcacct
acgcacaaga
gtaggtcagg
caggggctcc
cttgtgtecg
gtectcecgeca
cgeccctetge
ggggtggggyg
ctgacctgtt
ccgaaggcaa
gggcgggctyg
ggatggggct
ccgacccagyg
gccagggtgg
cagcactgtc
cggctggttg
gagaaggggog
agggtaccac
ggcgtggace
ccctgggceca
ggctccaggyg
caaggagcga
accccaaaag
cgcagacctg
attctctect
aaaaaaaaaa

<210> 248
<211> 173
<212> PRT

gtgccggege
agtgggccac
gaggggtccc
ccagcctggg
ccgatggggt
ccegtgacce
gcecttgggg
tggagagggc
tttgagtttt
tttatgacta
gttggggggg
ttaattatcc
tgcggggtat
ttctecteat
cagtcecctte
cceceggtgga
ccacgctcag
tgtgtgaagt
ggccgtttga
tgaaggccaa
tgggccgggce
acgccatcca
acctggagaa
ccecggtgetyg
accttggctyg
aggccttgge
aggagcgagg
ctcectetgg
ccgececcte
tatattttgt
ctcggecacct
taaaacagga
gtggcetggg
ccecgegtget
ggccagectg
ccgtgttgac
ctctgcagga
gtcectgtge
caggtggtgg
ctgggcacct
agatgctcat
gggtgcatgg
tgtggagage
ctggggcagg
cceettttea
gctceccecag
ttecctcaaac
aaaaaaaaaa

<213> Homo sapiens

cgceccggace
ggggcccage
cgtgccactg
gccagctcta
aacgtgacac
ctggcccaag
gcttggggece
gcceccggtg
taagttttet
tccagcectetg
gcggeggget
aaacagtggg
gggggtgggt
tttttggggy
tgcecectgeey
ggtgagctac
caccttcatt
gacctatgac
cgatggggeg
gttctgtgag
tccagtecett
gttcatcecge
ataccggcecece
cgttatgtag
gacctggagyg
tggccccaca
agcccctegg
cggcgctggce
ccacaccagc
aaccactggg
taaattatta
gcecgtggeeg
ggcceccagag
cttgecgetge
ccctgtectg
ggttcttggg
tgggctggga
tgceccaaacce
cttgggtgga
ggggctggat
gtgttcctgg
agggcatggce
ctgggagtag
tgctggagga
ggcagccctg
ctcetgtgtyg
acatttggaa

146

gccagatgcect
cctaagcact
gctctcacca
ccgectgage
aggccccaca
gcagctggag
cacctctgag
tggggtccag
ttgctgaget
agagacggga
gttttagttcce
cagcttccte
ttttaaatct
tgtgtgggga
ggccegtegyg
aaacacatgc
gaggacctga
aaaacgccge
cceecgeccey
gceeceggea
gtggcgctgg
cagaagcgcc
aaacagaggc
ctcaggacct
ccectgececag
tcgectttte
gceetgggtyg
cgtggctetyg
caggctggtce
cceccagecce
gaccccgggg
tgtgtgtgga
gctgetgtet
cctectggtgg
tcctgatace
actgtgacat
ttcatttgoc
aggtgtccac
ggaagtcacc
gtgagaggcc
gtgcagtgte
cccagcegggyg
tctecegtect
ggtcagtgga
ccteccaagac
gagaaagggc
ctcaagtaaa

PCT/US01/24031
gtgtgctgtg 60
gctgcgecca 120
ttgcecctege 180
ccectgecce 240
cgtcagaggce 300
ttggttcagt 360
tgaagggggce 420
ctctggacac 480
tttttggttg 540
gtttggagtt 600
ttttettttt 660
cceecacaccc 720
cgtttctett 780
cttctcaggt 840
gaggcgccat 900
gcttecteat 960
agaagtacgg 1020
tggagaagga 1080
gcaaggtagt 1140
gctgegtgge 1200
cccttattga 1260
gcggagecat 1320
tgcggttcaa 1380
tggctgggcce 1440
ccetgetetg 1500
ctccecgaca 1560
gcctetggge 1620
tctectctgag 1680
tcectetagece 1740
ctcttttgeg 1800
cagtecaggtyg 1860
gtgggctgca 1920
ggatcctggg 1980
ccgetetggg 2040
gaggtgggag 2100
tggaaggcga 2160
agcttctcag 2220
atttccggct 2280
atccatcagce 2340
tggaccaggg 2400
tgtgttgggg 2460
aggaaggtogg 2520
ggggceccag 2580
caagatgggg 2640
cgacagatgg 2700
aacagctgtc 2760
tccgatgeat 2820

2850
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<400>
Arg

Met Ala

Met Arg

Phe Ile
35
Glu
50
Val

Cys

Val
65
val Glu

Gly Ser

Val Leu

Ala Ile
130
Gln Leu
145

Lys Asp

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

Phe
Glu
Val
Asp
Asp
Cys
val
115
Gln
Thr

Pro

248
Met Asn
Leu Ile
20

Asp Leu

Thr Tvr

Trp Pro
Leu
85

Ala

Trp

Val
100
Ala Leu

Phe Ile

Tyr Leu

Arg
Thr His
Lys
Asp
Phe
70

Ser
val
Ala

Arg

Glu

Ala
Asn
Tyr
40

Thr
Asp
Leu Val
His Cys
Ile

120
Lys

Leu

Gln
135

Lys Tyr

150

Thr
165

His

249
3853
DNA

His

Lys Thr

Homo sapiens

<400> 249

gaagctggcet
agagaccaag
ggagcgcatt
cgccgetgece
gagagcgcag
ggctgectecyg
ctggctecte
aatgacttte
tgaagaagga
tggagatgtc
tctaccagtt
atcaacttta
tagatgtgga
agtcgtgaat
gctggatggt
cttgaaaaga
aaacgtgacc
agcaaagaaa
agcaagaaag
ggttattgtg
ctgtgaagat
aaatttaagc
aaagcatttc
agaaagaata
aatgtctcag
aggagcctat
tcgaaacaca
aggttacact
gccteggtac
aattctccag

ttatttgtcce
agcgcgaagg
tagaggcatt
actggggcag
cteccecgegee
gccatggeece
actgttgtte
agcggcccgg
aaatgggtgc
tataagtgtc
aatacatcaa
gtcaccaacc
catttgcatt
tccattgecec
tccaacagta
atggatattg
catgagttca
atagtccaga
gaggcattca
acagatggag
gaaaacattc
actgaaaaat
ttcaatgtct
tttgcectgg
actggcttca
gattggaatg
acctttaatg
gtaaactctyg
aatcatacag
acgctcagtg

atgtctcgga
ggcgggegat
cgacgaaaac
aggactggga
cggtectgece
ctecggececg
tacgctgetg
tggaagacat
ttattggttc
cagttgggag
ttccecaatgt
caaatggagg
acacaactgg
ctgtacaaga
tttacccatg
gtecctaaaca
acctcaataa
gaggtggccyg
cggaagcceyg
agtctcatga
aacggttttce
ttgtggagga
ctgatgaatt
aagccacagc
gtgctcatta
gaacagttgt
ttgagtctac
ctactgcecttce
gccaggtcat
gagaacagat

Pro
Pro
25

Gly
Pro
Gly
Lys
Val
105
Glu
Arg
Arg

Arg

Val
10
Thr

Glu
Asn

Ala Thr

Leu Glu

Ala Pro
75
Ala Lys
20
Ala Gly

Ser Gly

Arg Gly

Pro Lys
155
Cys Cys
170

cagagcctgg
gtggcaatcc
acaggaaatc
accgcggcag
ctgcgaacca
cgccecgecca
cgtatcattce
gtttggatat
tccgttagtt
aggtgaatca
cacagaagta
atttctgget
aatctgttct
atgcagcact
ggacagtgtt
gacacaggtt
gtattcttcc
ccagactatg
gggtgccega
caatcatcga
catagctatt
aataaaatca
ggctctagtce
tgaccagtca
ttcacaggac
catgcagaag
caaaaagaat
ttctggagat
tatctacagg
tggttcctac

147

PCT/US01/24031
Val Ser Tyr Lys His
15
Ala Thr Leu Ser Thr
30

Thr Val val Arg Val

45
Lys Asp Gly Ile Thr
60
Pro Pro Gly Lys Val

80
Phe Cys Glu Ala Pro
95
Leu Gly Arg Ala Pro
110

Met Lys Tyr Glu Asp

125
Ala Ile Asn Ser Lys
140
Gln Arg Leu Arg Phe

160

Val Met
gaagctgecca gtgagattte 60
gtctgggatg tgaaaagcgt 120
actcctectee cgectectggg 180
cgggataagt ggcccagcca 240
gcgcggeccee ctggegetga 300
ggggtcgctg tcegectgetg 360
aatgttgatg tgaaaaactc 420
actgttcaac aatatgaaaa 480
ggccaaccca aaaacagaac 540
ttaccttgeg taaagttgga 600
aaggagaaca tgacatttgg 660
tgtgggccect tatatgecta 720
gacgtcagcc ccacatttca 780
caactggaca tagtcatagt 840
acagcttttt taaatgacct 900
ggaattgtac agtatggaga 960
accgaagagg tacttgttge 1020
acagctcttg gaacagacac 1080
agaggagtta aaaaagtcat 1140
ctgaagaagg tcatccaaga 1200
cttggcagct ataaccgagg 1260
attgcaagtg aacccactga 1320
accattgtta aaactctggg 1380
gcagcttcat ttgaaatgga 1440
tgggtcatge ttggagcagt 1500
gctagtcaaa tcataatccc 1560
gaaccgcttg cttcecttattt 1620
gtgctctata ttgctggaca 1680
atggaagatg gaaacatcaa 1740
tttggcagta ttttaacaac 1800
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aactgacatt
gggaacagag
tgaatatcaa
ttcatgcaca
tgctgtaaaa
agatgatcac
gtatgcacaa
tatccacgga
tggtggtget
tgagccaaat
atgcataaat
tgaagctgat
tttctectgga
cactaagcac
gttggacttt
ctcagtacat
agacctcage
tgataagttc
gacaatagtg
cagttgtgaa
agagatggta
gaccatttat
tgtagtaaac
aagtgaatac
tgaggacatt
aatgccagag
gctgtaccca
ggatccttte
aggcacaatt
ttctgacatc
atatttttec
ggttttaagt
accgggcaga
aatgctgetce
aatggagaaa

gacaaggatt
aaggaggagc
atgagcctgg
acagaaaaca
gacctcaatc
gggggagctyg
cgtattccat
gaaatggatt
gcectettet
aaagtgaata
gctacagtgt
ttgcagtacc
actcaagaga
tcettetaca
aatcttaccg
gaatatattc
ctgcatgteg
aacgttagcc
cattattctc
tctaatcata
actttcaaaa
ttaagtgcaa
atttctatcc
cacatttcaa
ggaaatgaaa
cttaagectgt
actggattgt
agtatcaact
ctggactgca
agccaagtca
agcttaaatc
agcagcaatc
gtgccattat
attttagcac
tga

ctaatactga
aaggaaaagt
aacctattaa
aaaatgagcce
ttgatggatt
tgtacattta
caggtgggga
taaatggtga
ggtcccgaga
ttcaaaagaa
gttttgaggt
gtgtcaccct
gaaaggttca
tgttggacaa
atccagaaaa
cctttgccaa
ccaccactga
tcacagtcaa
caaatctagt
atatcacatg
tattgtttca
caagtgacag
cggtaaaata
ttgctgceccaa
ttaatatctt
caatttcatt
catcttctga
ctggaaagaa
atacatgtaa
atgtttcget
ttactataag
aaaaaagaga
gggtcatcct
tgtggaagat

cattcttcta
gtatgtgtat
gcagacgtgc
atgcggggct
taatgacatc
tcatggaagt
tggtaagaca
cggtctgaca
tgtggccgta
aaactgccat
taaattaaag
agattcacta
aaggaacatc
gcatgacttt
tgggcctgtt
agattgtgga
aaaggacctg
aaatacaaag
tttttcagga
taaagttgga
gtttaacaca
cgaagaacct
tgaagttgga
tgagacagtc
ctacttgatt
ccccaatatg
gaatgcaaac
aatgactaca
atttgctace
tatcttgtgg
gggagaactt
gcttgectatt
gctgagtgcet
tggattcttce

Met
Trp
val
Tyr
Gly
65

Lys
Leu
Met

Ala

Thr

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

<400>

Ala
Leu
Lys
Thr
50

Ser
Cys
Pro
Thr
Cys

130
Gly

Pro
Leu
Asn
35

Val
Pro
Pro
Val
Phe
115
Gly

Ile

250
1179
PRT
Homo sapiens

250
Arg Pro Arg Ala Arg Pro Gly Val
5 10
Val Val Leu Arg Cys Cys

25

Gly

Thr
20
Ser

Val

Met Thr Phe Ser Pro Vval

40
Gln Gln Glu Asn
55

Gln

Tyr Glu Glu Gly

Leu Val Gly Pro Asn

70
Arg

Lys Arg

Val Gly Glu Leu Pro

90
val

Gly Ser
85
Thr Ile Asn Thr
105

Thr

Asn Ser Pro
100
Gly Val
120

Tyr

Ser Thr Leu Asn Pro

Ala
135
val

Pro Leu Tyr Arg Cys Gly

Cys Ser Asp Ser Pro Thr Phe

148

gtcggagecc
gctctcaatc
tgttcatctc
cgttttggaa
gtgataggag
ggcaagacta
ctgaaatttt
gatgtgacta
gttaaagtga
atggagggaa
tctaaagaag
agacaaatat
acagttcgaa
caggactctg
cttgatgatt
aataaggaaa
ctgattgtcc
gacagtgcct
attgaggcta
tatcceccttee
tcectatetea
cctgaaaccce
ctacagtttt
cctgaagtta
agaaaaagtg
acatcaaatg
tgcagaccce
tcaactgacc
atcacatgta
aaaccaactt
cggagtgaaa
caaatatcca
tttgccggat
aaaagaccac

Ala Val Ala

Phe Asn
30
Met

Ser

Glu Asp

Lys val
60
Thr

Trp

Gly Asp

Cys Val Lys

Glu Val Lys

110
Gly

Asn Gly

125
His Leu His
140
Gln

Val Val

PCT/US01/24031

ctatgtacat
agacaaggtt
ggcagcacaa
ctgcaattgce
cteegetgga
taaggaaaga
ttggccagtce
ttgggggcet
ccatgaattt
aggaaacagt
acacgattta
cacgaagttt
aatcagaatg
tgagaataac
ctctaccaaa
aatgtatctc
gatcccagaa
ataacaccag
tccaaaaaga
tgagaagagg
tggaaaatgt
tttctgataa
acagctctge
ttaattctac
gatcttttee
gttaccctgt
atatctttga
atctcaaacg
atctcacttce
ttataaaatc
atgcatctct
aagatgggct
tgttgetgtt
tgaaaaagaa

Cys
15
Val

Cys
Asp

Phe Gly

Leu Ile

Val Tyr
80
Leu Asp

Glu Asn

Phe Leu
Tyr Thr

Asn Ser

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3853
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145 150 155 160
Ile Ala Pro Val Gln Glu Cys Ser Thr Gln Leu Asp Ile Val Ile Val
165 170 175
Leu Asp Gly Ser Asn Ser Ile Tyr Pro Trp Asp Ser Val Thr Ala Phe
180 185 190
Leu Asn Asp Leu Leu Lys Arg Met Asp Ile Gly Pro Lys Gln Thr Gln
195 200 205
Val Gly Ile Val Gln Tyr Gly Glu Asn Val Thr His Glu Phe Asn Leu
210 215 220
Asn Lys Tyr Ser Ser Thr Glu Glu Val Leu Val Ala Ala Lys Lys Ile
225 230 235 240
Val Gln Arg Gly Gly Arg Gln Thr Met Thr Ala Leu Gly Thr Asp Thr
245 250 255
Ala Arg Lys Glu Ala Phe Thr Glu Ala Arg Gly Ala Arg Arg Gly Val
260 265 270
Lys Lys Val Met Val Ile Val Thr Asp Gly Glu Ser His Asp Asn His
275 280 285
Arg Leu Lys Lys Val Ile Gln Asp Cys Glu Asp Glu Asn Ile Gln Arg
290 295 300
Phe Ser Ile Ala Ile Leu Gly Ser Tyr Asn Arg Gly Asn Leu Ser Thr
305 310 315 320
Glu Lys Phe Val Glu Glu Ile Lys Ser Ile Ala Ser Glu Pro Thr Glu
325 330 335
Lys His Phe Phe Asn Val Ser Asp Glu Leu Ala Leu Val Thr Ile Vval
340 345 350
Lys Thr Leu Gly Glu Arg Ile Phe Ala Leu Glu Ala Thr Ala Asp Gln
355 360 365
Ser Ala Ala Ser Phe Glu Met Glu Met Ser Gln Thr Gly Phe Ser Ala
370 375 380
His Tyr Ser Gln Asp Trp Val Met Leu Gly Ala Val Gly Ala Tyr Asp
385 390 395 400
Trp Asn Gly Thr Val Val Met Gln Lys Ala Ser Gln Ile Ile Ile Pro
405 410 415
Arg Asn Thr Thr Phe Asn Val Glu Ser Thr Lys Lys Asn Glu Pro Leu
420 425 430
Ala Ser Tyr Leu Gly Tyr Thr Val Asn Ser Ala Thr Ala Ser Ser Gly
435 440 445
Asp Val Leu Tyr Ile Ala Gly Gln Pro Arg Tyr Asn His Thr Gly Gln
450 455 460
Val Ile Ile Tyr Arg Met Glu Asp Gly Asn Ile Lys Ile Leu Gln Thr
465 470 475 480
Leu Ser Gly Glu Gln Ile Gly Ser Tyr Phe Gly Ser Ile Leu Thr Thr
485 490 495
Thr Asp Ile Asp Lys Asp Ser Asn Thr Asp Ile Leu Leu Val Gly Ala
500 505 510
Pro Met Tyr Met Gly Thr Glu Lys Glu Glu Gln Gly Lys Val Tyr val
515 520 525 )
Tyr Ala Leu Asn Gln Thr Arg Phe Glu Tyr Gln Met Ser Leu Glu Pro
530 535 540
Ile Lys Gln Thr Cys Cys Ser Ser Arg Gln His Asn Ser Cys Thr Thr
545 550 555 560
Glu Asn Lys Asn Glu Pro Cys Gly Ala Arg Phe Gly Thr Ala Ile Ala
565 570 575
Ala Val Lys Asp Leu Asn Leu Asp Gly Phe Asn Asp Ile Val Ile Gly
580 585 590 :
Ala Pro Leu Glu Asp Asp His Gly Gly Ala Val Tyr Ile Tyr His Gly
595 600 605
Ser Gly Lys Thr Ile Arg Lys Glu Tyr Ala Gln Arg Ile Pro Ser Gly
610 615 620
Gly Asp Gly Lys Thr Leu Lys Phe Phe Gly Gln Ser Ile His Gly Glu
625 630 635 640
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Met Asp Leu Asn Gly Asp Gly Leu Thr Asp Val Thr Ile Gly Gly Leu
645 650 655
Gly Gly Ala Ala Leu Phe Trp Ser Arg Asp Val Ala Val Val Lys Val
660 665 670
Thr Met Asn Phe Glu Pro Asn Lys Val Asn Ile Gln Lys Lys Asn Cys
675 680 685
His Met Glu Gly Lys Glu Thr Val Cys Ile Asn Ala Thr Val Cys Phe
690 695 700
Glu Val Lys Leu Lys Ser Lys Glu Asp Thr Ile Tyr Glu Ala Asp Leu
705 710 715 720
Gln Tyr Arg Val Thr Leu Asp Ser Leu Arg Gln Ile Ser Arg Ser Phe
725 730 735
Phe Ser Gly Thr Gln Glu Arg Lys Val Gln Arg Asn Ile Thr Val Arg
740 745 750
Lys Ser Glu Cys Thr Lys His Ser Phe Tyr Met Leu Asp Lys His Asp
755 760 765
Phe Gln Asp Ser Val Arg Ile Thr Leu Asp Phe Asn Leu Thr Asp Pro
770 775 780
Glu Asn Gly Pro Val Leu Asp Asp Ser Leu Pro Asn Ser Val His Glu
785 790 795 800
Tyr Ile Pro Phe Ala Lys Asp Cys Gly Asn Lys Glu Lys Cys Ile Ser
805 810 815
Asp Leu Ser Leu His Val Ala Thr Thr Glu Lys Asp Leu Leu Ile Val
820 ‘825 830
Arg Ser Gln Asn Asp Lys Phe Asn Val Ser Leu Thr Val Lys Asn Thr
835 840 845
Lys Asp Ser Ala Tyr Asn Thr Arg Thr Ile Val His Tyr Ser Pro Asn
850 855 860
Leu Val Phe Ser Gly Ile Glu Ala Ile Gln Lys Asp Ser Cys Glu Ser
865 870 875 880
Asn His Asn Ile Thr Cys Lys Val Gly Tyr Pro Phe Leu Arg Arg Gly
885 890 895
Glu Met Val Thr Phe Lys Ile Leu Phe Gln Phe Asn Thr Ser Tyr Leu
900 905 910
Met Glu Asn Val Thr Ile Tyr Leu Ser Ala Thr Ser Asp Ser Glu Glu
915 920 925 )
Pro Pro Glu Thr Leu Ser Asp Asn Val Val Asn Ile Ser Ile Pro Val
930 935 940 '
Lys Tyr Glu Val Gly Leu Gln Phe Tyr Ser Ser Ala Ser Glu Tyr His
945 950 955 960
Ile Ser Ile Ala Ala Asn Glu Thr Val Pro Glu vVal Ile Asn Ser Thr
965 970 975
Glu Asp Ile Gly Asn Glu Ile Asn Ile Phe Tyr Leu Ile Arg Lys Ser
980 985 990
Gly Ser Phe Pro Met Pro Glu Leu Lys Leu Ser Ile Ser Phe Pro Asn
995 1000 1005
Met Thr Ser Asn Gly Tyr Pro Val Leu Tyr Pro Thr Gly Leu Ser Ser
1010 1015 1020
Ser Glu Asn Ala Asn Cys Arg Pro His Ile Phe Glu Asp Pro Phe Ser
1025 1030 1035 1040
Ile Asn Ser Gly Lys Lys Met Thr Thr Ser Thr Asp His Leu Lys Arg
1045 1050 1055
Gly Thr Ile Leu Asp Cys Asn Thr Cys Lys Phe Ala Thr Ile Thr Cys
1060 1065 1070
" Asn Leu Thr Ser Ser Asp Ile Ser Gln Val Asn Val Ser Leu Ile Leu
1075 1080 1085
Trp Lys Pro Thr Phe Ile Lys Ser Tyr Phe Ser Ser Leu Asn Leu Thr
1090 1095 1100
Ile Arg Gly Glu Leu Arg Ser Glu Asn Ala Ser Leu Val Leu Ser Ser
1105 1110 1115 1120
Ser Asn Gln Lys Arg Glu Leu Ala Ile Gln Ile Ser Lys Asp Gly Leu
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1125 1130 1135
Pro Gly Arg Val Pro Leu Trp Val Ile Leu Leu Ser Ala Phe Ala Gly
1140 1145 1150
Leu Leu Leu Leu Met Leu Leu Ile Leu Ala Leu Trp Lys Ile Gly Phe
1155 1160 1165
Phe Lys Arg Pro Leu Lys Lys Lys Met Glu Lys
1170 1175
<210> 251
<211> 5010
<212> DNA
<213> Homo sapiens
<400> 251
atggggccce ggctcagegt ctggctgctg ctgctgeccecyg cegeccttet getccacgag 60
gagcacagcec gggccgetge gaagggtgge tgtgetgget ctggetgtgg caaatgtgac 120
tgccatggag tgaagggaca aaagggtgaa agaggcctcec cggggttaca aggtgtcatt 180
gggtttcctg gaatgcaagg acctgagggg ccacagggac caccaggaca aaagggtgat 240
actggagaac caggactacc tggaacaaaa gggacaagag gacctccggg agcatctgge 300
taccctggaa acccaggact tcccggaatt cctggccaag acggcccgcec aggccccceca 360
ggtattccag gatgcaatgyg cacaaagggg gagagagggc cgctcgggcec tectggettg 420
cctggtttcg caggaaatcce cggaccacca ggcttaccag ggatgaaggg tgatccaggt 480
gagatacttg gccatgtgee cgggatgectg ttgaaaggtg aaagaggatt tcccggaatc 540
ccagggactc caggcccacc aggactgecca gggcttcaag gtcecctgttgg gecctceccagga 600
tttaccggac caccaggtcc cccaggeect cccggcecte caggtgaaaa gggacaaatg 660
ggcttaagtt ttcaaggacc aaaaggtgac aagggtgacc aaggggtcag tgggcctcca 720
ggagtaccag gacaagctca agttcaagaa aaaggagact tcgccaccaa gggagaaaag 780
ggccaaaaag gtgaacctgg atttcagggg atgccagggg tcggagagaa aggtgaaccc 840
ggaaaaccag gacccagagg caaacccgga aaagatggtg acaaagggga aaaagggagt 900 '
cceggtttte ctggtgaacce cgggtaccca ggactcatag geccgccaggg cccgcaggga 960
gaaaagggtg aagcaggtcce tcectggecca cctggaattg ttataggcac aggacctttg 1020
ggagaaaaag gagagadgggg ctaccctgga actccggggce caagaggaga gccaggecca 1080
aaaggtttcc caggactacc aggccaaccc ggacctccag gectccctgt acctgggecag 1140
gctggtgece ctggettecee tggtgaaaga ggagaaaaag gtgaccgagg atttecctggt 1200
acatctctge caggaccaag tggaagagat gggctcccgg gtcctectgg tteecececggg 1260
ccceectggge agectggcecta cacaaatgga attgtggaat gtcageccgg acctecaggt 1320
gaccagggtce ctcctggaat tccagggcag ccaggattta taggcgaaat tggagagaaa 1380
gogtcaaaaag gagagagttg cctcatctgt gatatagacg gatatcgggg gectccecggg 1440
ccacagggac ccccgggaga aataggtttc ccagggcagce caggggccaa gggcgacaga 1500
ggtttgectyg gcagagatgg tgttgcagga gtgccaggec ctcaaggtac accagggctg 1560
ataggccage caggagccaa gggggagect ggtgagtttt atttcgactt gecggctcaaa 1620
ggtgacaaag gagacccagg ctttccagga cagcccggca tgccagggag agecgggttct 1680
cctggaagag atggeccatcec gggtcttecet ggeccccaagg getcecgecggg ttectgtagga 1740
ttgaaaggag agcgtggccce ccctggagga gttggattcc caggcagtcg tggtgacacce 1800
ggccecccectg ggccteccagg atatggtcct getggtccca ttggtgacaa aggacaagca 1860
ggctttectyg gaggecctgg atccccagge ctgccaggtce caaagggtga accaggaaaa 1920
attgttceccett taccaggccc ccctggagca gaaggactge cggggtcecce aggcttecca 1980
ggtccccaag gagaccgagg ctttccecgga accccaggaa ggccaggcct gecaggagag 2040
aagggcegetyg tgggecagece aggecattgga tttccaggge cccccggecce caaaggtgtt 2100
gacggcttac ctggagacat ggggccaccg gggactccag gtcgeccggg atttaatgge 2160
ttacctggga acccaggtgt gcagggccag aagggagage ctggagttgg tctaccggga 2220
ctcaaaggtt tgccaggtct tcccggecatt cctggcacac ccggggagaa ggggagcatt 2280
ggggtaccag gegttcecctgg agaacatgga gecgatcggac cccctggget tcaggggatc 2340
agaggtgaac cgggacctcc tggattgcca ggctccecgtgg ggtctccagg agttccagga 2400
ataggccccece ctggagctag gggtccccet ggaggacagg gaccaccggg gttgtcagge 2460
cctectggaa taaaaggaga gaagggtttc cccggattce ctggactgga catgccggge 2520
cctaaaggag ataaaggggce tcaaggactce cctggecataa cgggacagtc ggggctcect 2580
ggccttectg gacagcaggg ggctectggg attecctgggt ttccaggttc caagggagaa 2640
atgggcgtca tggggaccce cgggcageceg ggctcaccag gaccagtggg tgcetcctgga 2700
ttaccgggtyg aaaaagggga ccatggettt ccgggetcct caggacccag gggagaccct 2760
ggcttgaaag gtgataaggg ggatgtcggt ctcecctggeca agcctggetce catggataag 2820
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gtggacatgyg
ccaattggtg
gggcaggcag
ccaggtgcte
acacctggag
ggagacaaag
ggactgcgtyg
aagggagaaa
tcteeceggga
ggcctcecag
cctggeccea
tcagcaggag
gccaaaggag
ggaattcctg
ccggggttac
cagggccagc
attgatggag
gggcccaagg
acaggctcta
ctteetggece
ggtctcececgg
ctecectggte
ggccagcaag
gacggtgcce
ttteccaggte
tctgttgate
ccttctggga
cgggcccatg
ccecttectagt
tactggctgt
ataagaccat
cacagccaga
tactcttttg
cceggetect
acctgcaatt
atgttcaaga
cgctgccaag

<210
<211
<212
<213

<400
Met

Leu Leu Hi

Gly Gl

35

Ser

Glu
50
Gln

Gly

Met
65
Thr

Gl

Gly Gl

Gly Ala

Gln Asp Gl

Arg

Ser

gcagcatgaa
agaagggatc
gacagcctgg
caggacttcc
agaaaggtgt
gtgcaaaagg
gtgaaaaggyg
aaggaagcat
gtgttggcta
gattggatgg
caggcccage
agaagggtga
acaaaggttc
gatccaaagg
cgggatccce
ctggectgeco
ttaaaggtga
gagaccctgg
agggtgatat
tccagggaat
gtcctectgg
ctgagggccc
gtgttacagg
ctggccagaa
caccaggccce
acggcttect
ccaaaattct
gacaggactt
tctgcaatat
ccacccctga
ttattagtag
ccattcagat
tgatgcacac
gcctggagga
actacgcaaa
agcctacgece
tctgtatgag

> 252

> 1669

> PRT

> Homo sap

> 252

Gly Pro Arg Leu

5

s Glu Glu

20

v Cys Gly

Gly Leu

Pro Glu

Y

u Pro Gly

85
Gly Tyr
100
Pro

v Pro

gggccagaaa
ccgaggagac
gcagccagga
gggaccaaaa
gcctggeatce
agagaaaggg
agatcaaggg
tgggatccca
tccaggaagt
catccctggt
tggccagaaa
accaggtcta
aaagggtgag
agagcaagga
aggccatgcce
aggacttccg
caaaggaaat
attccagggce
ggggcctcca
taaaggtgat
cccececcaggat
cccagggety
attggtgggt
aggagagatg
cgatgggttg
tgtgaccagg
ttaccacggg
gggcacggcc
taacaacgtyg
gceccatgecc
gtgtgetgtg
cccaccgtge
cagcgetggt
gtttagaagt
cgcttacage
gtccaccttg
aagaacataa

iens

Ser Val Trp

His Ser Arg

Cys Asp
40
Leu

Lys
Pro Gly
55
Gly Pro
70
Leu

Gln

Pro Gly

Pro Gly Asn

Gly Pro Pro
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ggagaccaag gagagaaagg acaaattgga 2880
cctgggacce caggagtgcce tggaaaggac 2940
cctaaaggtyg atccaggtat aagtggaacc 3000
ggatctgttyg gtggaatggg cttgccagga 3060
cctggeccac aaggttcace tggecttacct 3120
caggcaggcc cacctggcat aggcatccca 3180
atagcgggtt tcccaggaag ccctggagag 3240
ggaatgccag ggtccccagg ccttaaaggg 3300
cctgggctac ctggagaaaa aggtgacaaa 3360
gtcaaaggag aagcaggtct tcctgggact 3420
ggggagccag gcagtgatgg aatccecgggg 3480
ccaggaagag gattcccagg gtttccaggg 3540
gtgggtttce caggattagce cgggagccca 3600
ttcatgggte ctcecggggec ccagggacag 3660
acggagggge ccaaaggaga ccgceggacct 3720
ggacccatgg ggcctccagg gecttecectgog 3780
ccaggctgge caggagcacc cggtgtccca 3840
atgcctggta ttggtggctce tccaggaatce 3900
ggagttccag gatttcaagg tccaaaaggt 3960
caaggcgatc aaggcgtcce gggagcectaaa 4020
ccttacgaca tcatcaaagg ggagcccggg 4080
aaagggcttec agggactgcc aggcccgaaa 4140
atacctggac ctccaggtat tecctgggttt 4200
ggacctgeeg ggectactgg tccaagagga 4260
ccaggatcca tggggcccce aggcacccca 4320
catagtcaaa caatagatga cccacagtgt 4380
tactctttge tctacgtgca aggcaatgaa 4440
ggcagctgee tgcgcaagtt cagcacaatg 4500
tgcaactttg catcacgaaa -tgactactcg 4560
atgtcaatgg cacccatcac gggggaaaac 4620
tgtgaggcge ctgccatggt gatggecgtg 4680
cccageggot ggteccteget gtggatcgge 4740
gcagaaggct ctggccaage cctggegtece 4800
gcgecattca tcgagtgtca cggcecgtggg 4860
ttttggcteg ccaccataga gaggagcgag 4920
aaggcagggg agctgcgcac gcacgtcagce 4980

5010
Leu Leu Leu Leu Pro Ala Ala Leu

10 15
Ala Ala Ala Lys Gly Gly Cys Ala
25 30 {
Cys His Gly Val Lys Gly Gln Lys
45
Gln Gly Val Ile Gly Phe Pro Gly
60
Gly Pro Pro Gly Gln Lys Gly Asp
75 80
Thr Lys Gly Thr Arg Gly Pro Pro
90 95

Pro Gly Leu Pro Gly Ile Pro Gly
105 110
Gly Ile Pro Gly Cys Asn Gly Thr
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115 120 125
Lys Gly Glu Arg Gly Pro Leu Gly Pro Pro Gly Leu Pro Gly Phe Ala
130 135 140
Gly Asn Pro Gly Pro Pro Gly Leu Pro Gly Met Lys Gly Asp Pro Gly
145 150 155 160
Glu Ile Leu Gly His Val Pro Gly Met Leu Leu Lys Gly Glu Arg Gly
165 170 175
Phe Pro Gly Ile Pro Gly Thr Pro Gly Pro Pro Gly Leu Pro Gly Leu
180 185 190
Gln Gly Pro Val Gly Pro Pro Gly Phe Thr Gly Pro Pro Gly Pro Pro
195 200 205
Gly Pro Pro Gly Pro Pro Gly Glu Lys Gly Gln Met Gly Leu Ser Phe
210 215 220
Gln Gly Pro Lys Gly Asp Lys Gly Asp Gln Gly Val Ser Gly Pro Pro
225 230 235 240
Gly Vval Pro Gly Gln Ala Gln Val Gln Glu Lys Gly Asp Phe Ala Thr
245 250 255
Lys Gly Glu Lys Gly Gln Lys Gly Glu Pro Gly Phe Gln Gly Met Pro
260 265 270
Gly val Gly Glu Lys Gly Glu Pro Gly Lys Pro Gly Pro Arg Gly Lys
275 280 285
Pro Gly Lys Asp Gly Asp Lys Gly Glu Lys Gly Ser Pro Gly Phe Pro
290 295 300
Gly Glu Pro Gly Tyr Pro Gly Leu Ile Gly Arg Gln Gly Pro Gln Gly
305 310 315 320
Glu Lys Gly Glu Ala Gly Pro Pro Gly Pro Pro Gly Ile Val Ile Gly
325 330 335
Thr Gly Pro Leu Gly Glu Lys Gly Glu Arg Gly Tyr Pro Gly Thr Pro
340 345 350
Gly Pro Arg Gly Glu Pro Gly Pro Lys Gly Phe Pro Gly Leu Pro Gly
355 360 365
Gln Pro Gly Pro Pro Gly Leu Pro Val Pro Gly Gln Ala Gly Ala Pro
370 375 380
Gly Phe Pro Gly Glu Arg Gly Glu Lys Gly Asp Arg Gly Phe Pro Gly
385 390 395 400
Thr Ser Leu Pro Gly Pro Ser Gly Arg Asp Gly Leu Pro Gly Pro Pro
405 410 415
Gly Ser Pro Gly Pro Pro Gly Gln Pro Gly Tyr Thr Asn Gly Ile Val
420 425 ‘ 430
Glu Cys Gln Pro Gly Pro Pro Gly Asp Gln Gly Pro Pro Gly Ile Pro
435 440 445
Gly Gln Pro Gly Phe Ile Gly Glu Ile Gly Glu Lys Gly Gln Lys Gly
450 455 460
Glu Ser Cys Leu Ile Cys Asp Ile Asp Gly Tyr Arg Gly Pro Pro Gly
465 470 475 480
Pro Gln Gly Pro Pro Gly Glu Ile Gly Phe Pro Gly Gln Pro Gly Ala
485 490 495
Lys Gly Asp Arg Gly Leu Pro Gly Arg Asp Gly Val Ala Gly val Pro
500 505 510
Gly Pro Gln Gly Thr Pro Gly Leu Ile Gly Gln Pro Gly Ala Lys Gly
515 520 525
Glu Pro Gly Glu Phe Tyr Phe Asp Leu Arg Leu Lys Gly Asp Lys Gly
530 535 540
Asp Pro Gly Phe Pro Gly Gln Pro Gly Met Pro Gly Arg Ala Gly Ser
545 550 : 555 560
Pro Gly Arg Asp Gly His Pro Gly Leu Pro Gly Pro Lys Gly Ser Pro
565 570 575
Gly Ser Val Gly Leu Lys Gly Glu Arg Gly Pro Pro Gly Gly Val Gly
580 585 590
Phe Pro Gly Ser Arg Gly Asp Thr Gly Pro Pro Gly Pro Pro Gly Tyr
595 600 605
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Gly Pro Ala Gly Pro Ile Gly Asp Lys Gly Gln Ala Gly Phe Pro Gly
610 615 620
Gly Pro Gly Ser Pro Gly Leu Pro Gly Pro Lys Gly Glu Pro Gly Lys
625 630 635 640
Ile Val Pro Leu Pro Gly Pro Pro Gly Ala Glu Gly Leu Pro Gly Ser
645 650 655
Pro Gly Phe Pro Gly Pro Gln Gly Asp Arg Gly Phe Pro Gly Thr Pro
660 665 670
Gly Arg Pro Gly Leu Pro Gly Glu Lys Gly Ala Val Gly Gln Pro Gly
675 680 685
Ile Gly Phe Pro Gly Pro Pro Gly Pro Lys Gly Val Asp Gly Leu Pro
690 695 700
Gly Asp Met Gly Pro Pro Gly Thr Pro Gly Arg Pro Gly Phe Asn Gly
705 710 715 720
Leu Pro Gly Asn Pro Gly Val Gln Gly Gln Lys Gly Glu Pro Gly Val
725 730 735
Gly Leu Pro Gly Leu Lys Gly Leu Pro Gly Leu Pro Gly Ile Pro Gly
740 745 750
Thr Pro Gly Glu Lys Gly Ser Ile Gly Val Pro Gly Val Pro Gly Glu
755 760 765
His Gly Ala Ile Gly Pro Pro Gly Leu Gln Gly Ile Arg Gly Glu Pro
770 775 780
Gly Pro Pro Gly Leu Pro Gly Ser Val Gly Ser Pro Gly Val Pro Gly
785 790 795 800
Tle Gly Pro Pro Gly Ala Arg Gly Pro Pro Gly Gly Gln Gly Pro Pro
805 810 815
Gly Leu Ser Gly Pro Pro Gly Ile Lys Gly Glu Lys Gly Phe Pro Gly
820 825 830
Phe Pro Gly Leu Asp Met Pro Gly Pro Lys Gly Asp Lys Gly Ala Gln
835 840 845
Gly Leu Pro Gly Ile Thr Gly Gln Ser Gly Leu Pro Gly Leu Pro Gly
850 855 860 '
Gln Gln Gly Ala Pro Gly Ile Pro Gly Phe Pro Gly Ser Lys Gly Glu .
865 870 875 880
Met Gly Val Met Gly Thr Pro Gly Gln Pro Gly Ser Pro Gly Pro Val
885 890 895
Gly Ala Pro Gly Leu Pro Gly Glu Lys Gly Asp His Gly Phe Pro Gly
900 905 910
Ser Ser Gly Pro Arg Gly Asp Pro Gly Leu Lys Gly Asp Lys Gly Asp
915 920 925
Val Gly Leu Pro Gly Lys Pro Gly Ser Met Asp Lys Val Asp Met Gly
930 935 940
Ser Met Lys Gly Gln Lys Gly Asp Gln Gly Glu Lys Gly Gln Ile Gly
945 - 950 955 960
Pro Ile Gly Glu Lys Gly Ser Arg Gly Asp Pro Gly Thr Pro Gly Val
965 970 975
Pro Gly Lys Asp Gly Gln Ala Gly Gln Pro Gly Gln Pro Gly Pro Lys
980 985 990
Gly Asp Pro Gly Ile Ser Gly Thr Pro Gly Ala Pro Gly Leu Pro Gly
995 1000 1005
Pro Lys Gly Ser Val Gly Gly Met Gly Leu Pro Gly Thr Pro Gly Glu
1010 1015 1020
Lys Gly Val Pro Gly Ile Pro Gly Pro Gln Gly Ser Pro Gly Leu Pro
1025 1030 1035 1040
Gly Asp Lys Gly Ala Lys Gly Glu Lys Gly Gln Ala Gly Pro Pro Gly
1045 1050 1055
Ile Gly Ile Pro Gly Leu Arg Gly Glu Lys Gly Asp Gln Gly Ile Ala
1060 1065 1070
Gly Phe Pro Gly Ser Pro Gly Glu Lys Gly Glu Lys Gly Ser Ile Gly
1075 1080 1085
Ile Pro Gly Met Pro Gly Ser Pro Gly Leu Lys Gly Ser Pro Gly Ser
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1090 1095 1100 :
Val Gly Tyr Pro Gly Ser Pro Gly Leu Pro Gly Glu Lys Gly Asp Lys
1105 1110 1115 1120
Gly Leu Pro Gly Leu Asp Gly Ile Pro Gly Val Lys Gly Glu Ala Gly
1125 1130 1135
Leu Pro Gly Thr Pro Gly Pro Thr Gly Pro Ala Gly Gln Lys Gly Glu
1140 1145 1150
Pro Gly Ser Asp Gly Ile Pro Gly Ser Ala Gly Glu Lys Gly Glu Pro
1155 1160 1165
Gly Leu Pro Gly Arg Gly Phe Pro Gly Phe Pro Gly Ala Lys Gly Asp
1170 1175 1180
Lys Gly Ser Lys Gly Glu Val Gly Phe Pro Gly Leu Ala Gly Ser Pro
1185 1190 1195 1200
Gly Ile Pro Gly Ser Lys Gly Glu Gln Gly Phe Met Gly Pro Pro Gly
1205 1210 1215
Pro Gln Gly Gln Pro Gly Leu Pro Gly Ser Pro Gly His Ala Thr Glu
1220 1225 1230
Gly Pro Lys Gly Asp Arg Gly Pro Gln Gly Gln Pro Gly Leu Pro Gly
1235 1240 1245
Leu Pro Gly Pro Met Gly Pro Pro Gly Leu Pro Gly Ile Asp Gly Val
1250 1255 1260
Lys Gly Asp Lys Gly Asn Pro Gly Trp Pro Gly Ala Pro Gly Val Pro
1265 1270 1275 1280
Gly Pro Lys Gly Asp Pro Gly Phe Gln Gly Met Pro Gly Ile Gly Gly
1285 1290 1295
Ser Pro Gly Ile Thr Gly Ser Lys Gly Asp Met Gly Pro Pro Gly Val
1300 1305 1310
Pro Gly Phe Gln Gly Pro Lys Gly Leu Pro Gly Leu Gln Gly Ile Lys
1315 1320 1325
Gly Asp Gln Gly Asp Gln Gly Val Pro Gly Ala Lys Gly Leu Pro Gly
1330 1335 1340
Pro Pro Gly Pro Pro Gly Pro Tyr Asp Ile Ile Lys Gly Glu Pro Gly
1345 1350 1355 ¥ 1360
Leu Pro Gly Pro Glu Gly Pro Pro Gly Leu Lys Gly Leu Gln Gly Leu
1365 1370 1375
Pro Gly Pro Lys Gly Gln Gln Gly Val Thr Gly Leu Val Gly Ile Pro
1380 1385 1390
Gly Pro Pro Gly Ile Pro Gly Phe Asp Gly Ala Pro Gly Gln Lys Gly
1395 1400 1405
Glu Met Gly Pro Ala Gly Pro Thr Gly Pro Arg Gly Phe Pro Gly Pro
1410 1415 1420
Pro Gly Pro Asp Gly Leu Pro Gly Ser Met Gly Pro Pro Gly Thr Pro
1425 1430 1435 1440
Ser Val Asp His Gly Phe Leu Val Thr Arg His Ser Gln Thr Ile Asp
1445 1450 1455
Asp Pro Gln Cys Pro Ser Gly Thr Lys Ile Leu Tyr His Gly Tyr Ser
1460 1465 1470
Leu Leu Tyr Val Gln Gly Asn Glu Arg Ala His Gly Gln Asp Leu Gly
1475 1480 1485
Thr Ala Gly Ser Cys Leu Arg Lys Phe Ser Thr Met Pro Phe Leu Phe
1450 1485 1500
Cys Asn Ile Asn Asn Val Cys Asn Phe Ala Ser Arg Asn Asp Tyr Ser
1505 1510 1515 1520
Tyr Trp Leu Ser Thr Pro Glu Pro Met Pro Met Ser Met Ala Pro Ile
1525 1530 - 1535
Thr Gly Glu Asn Ile Arg Pro Phe Ile Ser Arg Cys Ala Val Cys Glu
1540 1545 1550
Ala Pro Ala Met Val Met Ala Val His Ser Gln Thr Ile Gln Tle Pro
1555 1560 1565
Pro Cys Pro Ser Gly Trp Ser Ser Leu Trp Ile Gly Tyr Ser Phe Val
1570 1575 1580
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Met His
1585
Pro Gly

His Gly

Leu Ala

163
Thr Leu
1650
Cys
1665

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

<400>
gccetetece
gtttccatge
cctgaggcag
gcaacagccce
cccagaagac
gagagatact
atatcctacc
tgtggaagaa
agttgecettt
tgatgttgga
tggaattcct
tcttgcaaat
taccatccaa
agaaccatcc
atttaattca
ggagctggcee
cctgacaatt
ctatatggaa
aatgtttcag
atggtcactt
ggcagcagta
tttgccaact
atctgggatt
aaatgatgtt
ggccaaagcet
acaagctaga
aaaagaagac
tgaaaaactt
tgcactaacc
atctcgggca
acataaagcg
agagataaca
tcgtettett
tacaggattt
tgaagtggcce
tgctggtcat
agatattctt
agttggtgtt
gcttgatgat
tgttttaget
gtcttecaatt
ccttacttat

Thr Ser Ala Gly Ala

1590

Ser Cys Leu Glu Glu

1605

Arg Gly Thr Cys Asn

1620

Thr Ile Glu Arg Ser

5

Lys Ala Gly Glu Leu

Met Arg Arg Thr

253
2798
DNA

1640

1655

Homo sapiens

253
acagcggagt
tccaccatgt
gtaaaagaat
cttcacccag
ctaatatggc
atggacttac
atgtatacct
agcaataagt
gatctggcga
atggctggag
ttagaaaaaa
tttatagtaa
aatgatatac
atgaaaatta
atttcaatta
tatactttag
gatgaatttg
atagcaaaga
cctaaaaact
actgagcagy
tttggaggga
gtgaaaagtg
cccaaagtgg
tatgatgctg
gtagctgagg
atagattctg
gctgtagaag
aagaagatca
gaatgtgctg
agatgtacag
aatgatcgaa
tctgctatca
gtagcaaaaa
gctgatettg
cagcaggctg
aaaaccctag
gtcatgtgtyg
tccaatgtat
attgagaagt
tttgtctaaa
taatttcaat
aggcctggtg

ccaaaacagg
taagagctaa
catcaggctc
aatgggctgce
acaccccgga
ctgaagaact
ttaggcectg
tctataagga
cacatcgtgg
ttgctattga
tgtcagtttc
ctggagaaga
taaaggaatt
ttgctgacat
gtggatacca
cagatggatt
caccaaggtt
tgagagctgg
caaaatctct
atccctacaa
ctcagtcttt
ctcgaattge
ctgatccttg
ctttaaagct
gaatacctaa
gttectgaagt
ttctggcaat
aatccagcag
ctagcggaga
tgggagaaat
tggtgagtgg
agagggttca
tgggacaaga
gttttgatgt
tggatgcgga
ttcctgaact
gaggggtgat
ttggtcctgg
gtttggaaaa
atattatttt
acctgatttg
tcatgctata

Glu Gly Ser Gly Gln
1595
Phe Arg Ser Ala Pro

1610

Tyr Tyr Ala Asn Ala

1625

Glu Met Phe Lys

Arg Thr His Val

cctaccagtce
gaatcagctt
caggctcata
cctggctaaa
agggatctct
tccaggagtg
gaccatccge
caacattaag
ctatgattca
cactgtggaa
catgactatg
acaaggtgta
tatggttcga
atttgaatat
tatgcaggaa
ggagtactct
gtctttectte
tagaagactc
tcttctaaga
taatattgtce
gcacacaaat
caggaacaca
gggaggttct
cattaatgaa
acttcgaatt
aattgttgga
tgataatact
ggatcaagcet
tggaaatatc
cacagatgce
agcatatcge
taaattcatg
tggccatgac
ggacataggc
tgtgcatget
catcaaagaa
accacctcag
gactcgaatt
gaagcagcaa
agttatgatc
tactttcctt
agtatgtaca

156
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Ala Leu Ala Ser

1600

Phe Ile Glu Cys

1615

Tyr Ser Phe Trp

1630

Lys
1645

Ser

1660

agttcttatt
tttttacttt
cagcaacgac
aagcagctga
ataaaaccct
aagccattca
cagtatgctg
gctggtecage
gacaaccctce
gataccaaaa
aatggagcag
cctaaagaga
aatacataca
acagcaaagc
gcaggggctyg
agaactggac
tggggaattg
tgggctcact
gcacactgtc
cgtactgcaa
tcttttgatg
caaatcatca
tacatgatgg
attgaagaaa
gaagaatgtg
gtaaataagt
tcagtgcgaa
ttggctgaac
ctggctcttg
ctgaaaaagyg
caggaatttg
gaacgtgaag
agaggagcaa
cctcttttece
gtgggcgtaa
cttaactccc
gattatgaat
ccaaaggctg
tctgtataat
aaagaagaga
gaaagcttta
tacagtttca

Pro Thr Pro Ser

Arg Cys Gln Val

tctattgggt
cacctcatta
ttctacacca
aaggcaaaaa
tgtattccaa
cacgtggacc
gttttagtac
agggattatc
gagttcgtgg
ttctttttga
ttattccagt
aacttactgg
tttttectee
acatgccaaa
atgccattct
tccaggetgg
gaatgaattt
taatagagaa
agacatctgg
tagaagcaat
aagctttgog
ttcaagaaga
aatgtctcac
tgggtggaat
ctgceccgaag
accagttgga
acaggcagat
attgtcecttge
cagtggatgc
tatttggtga
gagaaagtaa
gtcgcagacc
aagttattgce
agactccteg
gcaccectege
ttggacggcc
ttctgtttga
ccgttcaggt
atcctctttt
gtaaagctat
ctttaaaata
cttcaaaaat

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
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aaaaaaaaat
gacaatggta
ctcttteatt
tctcagttta
acctatcttg

Met
Arg
Leu
Lys
Glu
65

Leu
Pro
Phe
Ala
Gly
145
Gly
Ile
Ile
Pro
Phe
225
Ile
Asn
Ala
Arg
Leu
305
Lys
Phe
Thx
Arg

Leu

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

<400>

Leu
Gln
His
Gln
50

Gly
Pro
Thr
Ser
Gly
130
Tvr
Vval
Pro
Pro
Lys
210
Met
Ile
Ser
Ile
Thr
290
Ser
Met
Gln
Ser
Thr

370
His

Arg
Val
Gln
35

Leu
Ile
Glu
Met
Thr
115
Gln
Asp
Ala
Leu
Val
195
Glu
Val
Ala
Ile
Leu
275
Gly
Phe
Arg
Pro
Gly
355
Ala

Thr

ccctaaaaac
ttatttttaa
tttatattaa
gcattacatt
aaaaaaaaaa

254
750
PRT

Homo sapiens

254
Ala

Lys
20

Gln
Lys
Ser
Glu
Tyr
100
val
Gln
Ser
Ile
Glu
180
Leu
Lys
Arg
Asp
Sexr
260
Glu
Leu
Phe
Ala
Lys
340
Trp
Ile

Asn

Lys
5

Glu
Gln
Gly
Ile
Leu
85

Thr
Glu
Gly
Asp
Asp
165
Lys
Ala
Leu
Asn
Ile
245
Ile
Leu
Gln
Trp
Gly
325
Asn
Ser

Glu

Ser

Asn
Ser
Pro
Lys
Lys
70

Pro
Phe
Glu
Leu
Asn
150
Thr
Met
Asn
Thr
Thr
230
Phe
Ser
Ala
Ala
Gly
310
Arg
Ser
Leu

Ala

Phe

Gln
Ser
Leu
Asn
55

Pro
Gly
Arg
Ser
Ser
135
Pro
Val
Ser
Phe
Gly
215
Tyr
Glu
Gly
Tvr
Gly
295
Ile
Arg
Lys
Thr
Met

375
Asp

tctectatact
aaatcatggt
gaattaaact
gtcttgagca
aaaaaaaaaa

Leu
Gly

His

40

Pro
Leu
Val
Pro
Asn
120
Val
Arg
Glu
Val
Ile
200
Thr
Ile
Tyr
Tyr
Thr
280
Leu
Gly
Leu
Ser
Glu
360
Ala

Glu

Phe
Ser
25

Pro
Glu
Tyr
Lys
Trp
105
Lys
Ala
Val
Asp
Ser
185
Val
Ile
Phe
Thr
His
265
Leu
Thr
Met
Trp
Leu
345
Gln
Ala

Ala

157

Leu
Arg
Glu
AsSp
Ser
Pro
90

Thr
Phe

Phe

Thr
170
Met
Thx
Gln
Pro
Ala
250
Met
Ala
Ile
Asn
Ala
330
Leu
Asp
val

Leu

ctctataaca
gatgtattta
gtacctaaaa
ccagaaaata
aaaaaaaa

Leu
Leu
Trp
Leu
Lys
75

Phe
Ile
Tyr
Asp
Gly
155
Lys
Thr
Gly
Asn
Pro
235
Lys
Gln
Asp
Asp
Phe
315
His
Leu
Pro

Phe

Gly

atactttatc aagaactctg
ttagaatgtt tcttataaat
aaactctgac tattcccatt
aaatccatat attaattaaa

Ser
Ile
Ala
Ile
60

Arg
Thr
Arg
Lys
Leu
140
Asp
Ile
Met
Glu
Asp
220
Glu
His
Glu
Gly
Glu
300
Tyr
Leu
Arg
Tyr
Gly

380
Leu

Pro
Gln
Ala
Trp
Asp
Arg
Gln
Asp
125
Ala
Val
Leu
Asn
Glu
205
Ile
Pro
Met
Ala
Leu
285
Phe
Met
Ile
Ala
Asn
365
Gly

Pro

His
Gln
30

Leu
His
Thr
Gly
TyY
110
Asn
Thr
Gly
Phe
Gly
190
Gln
Leu
Ser
Pro
Gly
270
Glu
Ala
Glu
Glu
His
350
Asn

Thr

Thr

PCT/US01/24031

Tyr
15

Arg
Ala
Thyr

Met

Met
Asp
175
Ala
Gly
Lys
Met
Lys
255
Ala
Tyr
Pro
Ile
Lys
335
Cys
Ile
Gln

Val

Leu
Leu
Lys
Pro
Asp
Tyr
Gly
Lys
Arg
Ala
160
Gly
val
Val
Glu
Lys
240
Phe
Asp
Ser
Arg
Ala
320
Met
Gln
Val

Ser

Lys

2580
2640
2700
2760
2798
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385

Ser Ala Arg

Gly Ile Pro
Thr
435

Glu

Cys Leu

Ile Glu
450
Lys Leu
465
Ser

Arg

Gly Ser

Glu Asp Ala

Gln Ile
515
Glu

Arg

Ala
530
Gly

Leu

Asp Asn

545

Thr Val

Lys Ala Asn

Glu Ser Lys

595

Glu Arg Glu
610

Asp Gly His

625

Leu

Gly Phe

Val Ala Gln

Thr Ala
675

Ser

Leu

Asn
690
Pro

Leu

Ile
705
val

Pro
Phe Gly

Asp Asp Ile

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

<400>
agcctgggtyg
ttctacagag
ccaacacttt
tggccaacat
cctgtactta
ggcggaggtt
gactcaaata
atgcttccaa
tcttacagaa

Gly

390

Ile Ala
405
Lys Val
420
Asn Asp

Met Gly

Ile Glu

Arg
Ala
Val
Gly

Glu

Asn Thr

Asp Pro

Gln

Trp

395
Ile Ile
410

Gly Gly

425

Tyr Asp
440
Met Ala
455

Cys Ala

470

Glu Val
485
Val Glu
500
Glu Lys

His Cys

Ile Leu

Ile
Val
Leu
Leu

Ala

Val Gly

Leu Ala

Ala
Lys
Ala
Val

Ile

Ala Leu

Ala Val

Arg Arg
475
Asn Lys
490

Asp Asn

505

Lys Lys
520
Ala Ala
535

Leu Ala

550

Glu Ile
565
Asp Arg
580
Glu Ile

Gly Arg

Asp

Thr
Met
Thr
Arg

Gly

Asp Ala

Val Ser

Ile
Leu
Val
Leu

Gly

Lys Ser

Thr Glu

Ala
555
Lys

Asp

Lys
570

Ala Tyr

585

Ala
600
Arg

Ser

Pro
615

Ala Lys

630

Val
645
Ala

Asp

Gln
660
Ala Gly

Leu Gly

Gln Asp

Asp
Val
His
Arg

Tyr

Ile Gly

Asp Ala

Ile
Leu
Val
Pro

Asp

Lys

Leu Val
Ala
635
Phe

Ile

Leu
650

Val His

665

Thr
680
Asp

Lys

Pro
695

Glu Phe

710

Pro Gly
725
Glu Lys

740

255
806
DNA

Thr

Cys

Arg Ile

Leu Glu

Leu
Ile
Leu
Pro

Lys

Val Pro

Leu Val

Phe Glu
715
Lys Ala
730

Lys Gln

745

Homo sapiens

255
acagagtaag
ataaaagaag
gggaggccaa
ggcaaaactg
cagctacttg
gcagtgagcet
aaaaaggtac
gatttaaatg
atctctacct

actgtcgecca
taatagttct
ggcaggtgga
tctetactaa
ggaggctgag
gagattgcac
tagttctgca
tttttctgta
caggcactaa

aaaaagagga
ggctgggtgt
tcacatgagg
aaatataaaa
gcatgagatg
cactgcactc
tttcagagtt
ttatactctc
gtgttatgac

158

Ile Gln Glu
Met
430

Ile

Ser Tyr
Leu
445
Glu

Lys

Ala
460
Gln

Gly

Ala Arg

Tyr Gln Leu
Val
510

Asp

Thr Ser

Ser Arg
525
Cys Ala Ala
540
Ser

Arg Ala

Val Phe Gly

Gln Glu
590

Lys

Arg

His
605
Lys

Val

Ala
620
Thr

Met

Gly Phe

Gln Thr Pro

Ala Val Gly

670

Glu Leu Ile
685

Met Cys

700

Val

Gly

Gly Val

Ala Val Gln

Gln Val

750

Ser

aaaaagttat
ggtggcttat
tcaggagttc
attaggtatg
acaatctctt
cagcttgggt
ggcttgttga
aattgtgttt
atgggtagca

PCT/US01/24031

400
Glu Ser
415
Met Glu

Asn Glu

Ile Pro

Ile Asp
480
Glu Lys
495
Arg Asn

Gln Ala

Ser Gly

Arg Cys
560
Glu His
575
Phe Gly

Phe Met

Gly Gln

Ala Asp
640
Arg Glu
655
Val Ser

Lys Glu

Gly val
Asn
720
Leu

Ser

Val
735

ccagtgcagt
gcctgtaatce
gagaccagcc
gtggcacgtg
gaacccagga
gatggagtga
accaggctat
taaaaaaatc
tattgatatt

60
120
180
240
300
360
420
480
540
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gaaaacttag
accagcaatc
acctgttcta
ttttcatggt
attccaaata

PCT/US01/24031

ctaggacttc cagcctttta agataattta aatgtaaaat taaatggtta
taatgtcatg tggtgtgcag tttggatatt gcatgaacag ctaaggaatc
gtgccaaaga tcactcattg ctaattttgt tctgtacage ttatgtaata
ggagacggac tctgtgtgct cagggecttg tctctaggaa gattttgtca
cagttttgaa gattca

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

<400>

atgcggagta
attgaggcag
gttcatatgt
cctacaacgyg
ttgtcagaac
gaagaaagtg
gtggagaaga
ttggttttcce
gacttcattg
gttgttcaat
gatgaacttc
gatgccattyg
tttcctaaag
gcaagagagc
gcaaaagaac
aactttgatg
gatgagcagc
attgccatgg
gtgactggcet
agtgtggggc
cagatcagtg
aagactcagc
attgtgtttt
gcetttttgg
cttgtgcaat
gaagatataa
aaagcaatga
gtgccaaagg
gcgataaaac
cgctcagaat
gattttgatg
gagcaagaat
tcagaagtga
tcatatcaca
gcatcgagca
gtgactgcgg
gaagtaaaag
attacttgga
gctggtggag
aacttgattc
ggtactccat
agagtttctg
gtgaaacagt
gtgaggggag
ttatctgtga
acacttgaag
attggggctt
tcactttatg
atgatagaaa

256
9192
DNA

256

ggctteccecce
aagttgaccc
catgggcaga
atgggcctac
ttgtacctga
taccagttat
aacctggaaa
tcgtggatogyg
ctgctettgt
acagctctga
ttgctgcaat
attatttagt
tggcaattat
ttcgtaatgt
tcaaacaaat
caattgtgga
ttggtgaatt
aagtctctte
acaaagtcat
ctcagacaac
tttccgecat
caatgaaagt
tggttgatgg
aagttcttgt
acagccggga
ttgaagcaat
cttatgtcag
tcatgattct
tgaggaattc
tggaagctat
cttttcagag
tggcagctat
cttcttatgg
tcacctacaa
ccagtgttgt
agtatgagga
gagcacctcg
ctcaagctce
agagcagaga
cagacacgaa
taactggaaa
accctacgac
atctcegtecac
atacaaccaa
cagcactgta
aacgtggttc
attggacatc
atgatgttga
atctgcagcec

Homo sapilens

agcgcttgece
accttcagac
accagttgat
taaagaattt
aacagagtat
aggacaacta
aaccgagata
ctecttggagt
gtctgetttt
caccaggact
aaaaaaaatt
taaaaatact
tattacggat
tggagttgaa
tgcctccaca
tattcagaat
ggttagtgga
aaaatatgtt
cctcacacca
cacgctcagt
gaagggaatg
tcaagtggaa
ctcectatage
aaaaagtttt
tcctecatact
aaacaccttce
agagaaaata
tatcacggat
agatgttgaa
tgcectectect
gatatctttt
aaagaagaaa
tttcaaaacc
ggaagcgget
tctecagcage
tggcttcage
aaacctaaag
agggagagtt
agttaccacc
atatgaagta
tgcagccact
gtctactatg
atatacccca
tacggtgctg
tgcgtetggg
tcctcaagat
tgctecagga
cactggagag
agagaccaaa

gccectgggeg
ttgaatttta
ccaattgtgg
accctttcag
gtggtgacaa
acaattcaaa
caaaaatgct
gtgggaagaa
gacattgggg
gaatttaact
ccatataaag
ttcacggaat
ggaaaatccce
gttttctect
ccttcactga
gagatcatct
gaagaagttyg
aagctaaatt
atgactgcag
gttcgecgace
acatccagtg
tgttcacgtyg
attgggattyg
gaaatttcac
gagttcactt
ccttacagag
tttgtgecta
gggaaatcat
atctttgcag
cctgcagaga
gaactcacac
gcttacgtcee
aactggtctc
ggggatgatg
ctgaagccag
attcccttag
gtgacagatg
ttaagatgtc
ccacccaatc
tctgtaattc
gaagaagtta
aaattatctt
gtggcagggyg
cagggattga
gctggegacg
ttagttacta
atggttcgcg
aaaaatctgce
tacagaattt

159

cggccctact
aaattataga
gttacagaat
ctagtaccac
taacttcata
caggtagttc
ctgtcagtge
ataatttcaa
aagagaagac
taaatcagta
gtggcaacac
ctgctgggge
aggatgaagt
tgggcattaa
accatgtttt
cccaggtgtg
ttgagcctece
ggaatccatc
gaagccgaca
tctcagcaga
aacccatttc
gtgtggatat
caaactttgt
caaatagggt
tgaaaaaatt
gaggatctac
gcaagggatc
cagatgcecttt
ttggtgtgaa
cccatgtgtt
agtctatctg
ctccaaagga
cagctggaga
aggtcactgt
agaccttgta
ctggagagga
agactacaga
gaattatata
agaggaggag
ctgaatactt
gagggaatcc
ggagtggggc

gtgaaactca

aggaagggac
ccetetttgg
aagacatcac
gttacagggt
ctgaagatgce
cagtatttgce

cctgtettece
tgaaaatact
aacggtggac
tgaaacttta
tgatgaagta
gacaaagcca
ctggactgat
gtacatttta
aagagttgga
ctaccaaagg
aatgacaggg
aagagttggce
ggaaattcca
agctgcagat
caatgtggcce
ctcaggagtt
ttcaaatttg
tcctagtcecca
gcacgctctg
cacggagtac
aataatggag
aaaagccgat
taaagttaga
ccagattagt
caccaaagtt
aaatactggce
aagaagcaat
cagagatcct
ggatgcegtt
cacagtggaa
tcttagaatt
tcttagtttt
aaatgttttt
ggtggagcca
tttggtcaat
gaccaccgaa
tagtttcaaa
tagaccagtt
aacactggag
ctcaggacct
aagagactta
accaggaaaa
agaggtcact
acaatacgcc
tgaaggaaca
tgacacatca
ctcatggaaa
aattcatacg
cacttacagce

600
660
720
780
806

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280

2340

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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agtggagaag
accctgaaag
gggaaagtcg
gctaaggtgce
tatgacatca
ggaacaacag
tcaagcttce
ttcecacccta
acagttgttt
tttgatggag
actgttatgce
gtagttgctgg
ttecatttctce
gctcagtata
agcttgttge
gctttgaatt
cgaaaaattg
aagaaactca
gtcgaattaa
tttgagtcac
ggtccaggtg
tttagagtga
ccagtttctg
ctgaaagatc
gaatatagtg
aatatttatg
actggctaca
gtgegtttgg
tatgcagtca
gaagtcacct
actatgaatg
aaaacaccag
ctcaaagacc
ggggagtctc
ttaaagatta
gatgtgtctce
atcttaaatg
gaagtttcca
gagcgcactce
gtgtacaatg
cagaaatata
ataggaggac
atcaccgtat
accaaacctce
aatgtccget
gcagcaggtyg
aggaatctgce
gatgggggac
caagtataca
gtgctgcaat
gtagtgccag
tcecgtgaacce
cgaacgctac
ctctcggtag
cccactgttg
atactgcagce
gatggagatg
aacatacaca
tcteccagtte
gectttgttg
gatgtgaatg

gagaaccttt
tagatgaaga
tcaactaccg
cccecacagt
cagttcttcc
cttecteggtt
gagtgacttg
cgggggatga
tggaggaact
gagaaagctc
caattttatc
tggatggatc
gtattgtgga
gtggggatcce
aagctgtgge
tcattcgeca
gtgtgctcat
aggatgaggy
agatgattgc
tctecaggat
atttggaagc
gctggacace
gagggaaacg
tgaaacctga
agcctctgaa
atgttggeccce
tecttgtecata
ggccaacagt
cagtccaggce
tgcctttacce
tcttttggga
aagaggatgt
tcttcteaca
ctccagtgac
ctgaagtaac
tctacagaat
gagatgaaaa
ttactgcececat
tgcctatett
caacatctaa
ggatcactta
ggcagaacag
cctetetgta
taaacactgt
gggaccatgc
gtccagagga
agccagatac
gcacatcaga
atcctacacc
atcgecgttgt
gaaacacgcg
ttgtggctet
cacgcagtgg
cctgggatca
gtgatccaat
ccctgcaacce
gtggccatct
tectetgacga
ttggatataa
gagaaatgac
tttatgctca

gactggagat
aacagaaaac
tgttgtctat
cacttcgaca
tatttacaag
taagtctcct
ggagcctgece
cagaagactg
tagggctggt
accacttgtt
ttctgggatg
atggagcatc
agtctttgac
cagaacagag
aaacttgceceg
acagaacttc
tactgatgga
agtggagctyg
aactgatcct
agtggatgat
accttctaac
accttctgac
tcaagaattt
aactgaatat
ggggacagaa
taccaccatg
caaacctgtt
gaatgacatg
tgtcctgeac
cagacctcag
acctgtgect
caaagaggta
gaccttgtac
tgctcaagaa
atcagagggt
aacttgggga
cactttggtyg
ctatgctgat
aacaacacaa
cagcctgact
tcageccttee
tgtggtectg
tcctgatggt
aaggaacctg
agagggaaat
actggtacca
ctcatacact
tactggaagg
taacaggctce
gtattctcct
catggtgcat
gtactcggat
accaaggaac
tgctgatggg
tgatgaatat
tgacactcca
aacaggaaat
atggtataca
aatagtatat
atcatatacc
atatgattct

gccacaactyg
acaatgagag
cgeccecteatg
gtgttaaagc
atgggagaag
agaaacctca
cctggggaag
ggggagttag
accacctata
ggacaagaaa
gagtgtctca
ggccgggcaa
attggceccca
tggcagttaa
tacaaaggag
aggacccaag
aaatcacaag
tttgctattg
gatgataccc
ctcaccatta
ttagttattt
agtgtggatc
tatgtgagtc
gttgtcaatg
aaaaccttgce
catgtgcagt
aaggacacag
cagctgactg
gacctcacta
gatctgaaac
ggaaaagtgce
gaggtggaca
acagtcageg
actacccgac
ttcagaggga
ccttttggaa
ttcgaaaacc
gagtcagaaa
gctcccaaaa
gttaagtggg
acaggggaag
cagaaactga
gaaggaggtc
agagtgtatg
cctegteagt
atcccecggga
gtgactgtag
acattgatga
ggtgttecget
gtggatggca
ctggagcgge
ggagagggaa
ctgagagtct
ccagttcage
accacagtcc
tataaaatta
ggaagaactg
agattcaggg
aagccagtgg
ttacacaatc
ggactcagtg
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aattatctca
ttacatggaa
ggagagggaa
gacttcagce
gaaagcttag
aaacatctga
tgaagggtta
tggttggacc
aagtaaatgt
tgacaaccct
ccagagcetga
attttagaac
aaagagtaca
atgcacacag
gcaatactct
ctggcatgag
acgatgttga
gtattaaaaa
atgactacaa
atttgtgtaa
ctgagcgaac
gatataaggt
gaatggaaac
tgtattctgt
cagtgcctgt
ggcagcctgt
agccaacaag
accttgttcc
gtgaacctgt
tcagagatgt
gtaaatatat
gatcagagac
tttctgcagt
ccgtgccage
cttgggatca
gctcagataa
tgaaccccaa
gtgatgacct
gtgggccacg
atcctgctag
gcaatgagca
agccagacac
ggatgacggyg
acccttctac
acaagctctt
ataccaatta
ttcecegttta
gaggactggc
gggaccctge
caagaccctc
tgattccgga
atcccagcecce
ttggtgaaac
agtacaggat
caggcagaag
ctgttattgc
tgggactcet
tgtcctggga
gttccaatga
tcaatcccag
tcceettgac
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agattccaaa
accagcacca
gcaaatggtt
acagaccaca
gcaaggatca
cccaaccatg
taaagtcaca
ctatgacaac
ttttggaatg
ttcecgacaca
ggcagacatt
cgtgaggagt
aattgctctt
agacaagaag
cacaggcatg
acctcgaget
agcaccttca
tgctgatgaa
tgtggcagat
cagtgtcaaa
ccatcgttet
ggaatactat
tagcacagtyg
ggtagaagat
agtcagectg
gggaggagct
acccaaagag
caacacggag
cactgttegg
gactcacagc
tgttcgatac
cagcacttece
acatgacgag
cccaacaaac
tggagcttca
gatggagacc
caccatctat
gattggcagt
aaaccttcaa
tggtcgtatg
aacgaccaca
tecttacact
aagaggcaag
cagcactctyg
ctatgcacca
tgccattctt
tactgaaggt
aagaaatgtc
accaggacct
agaatctata
cacactctat
tgcccagggce
aaccaatagc
catctattct
aaacaatgta
tgtttatgaa
tcctectecag
tccettcacct
gcccatggaa
caccacctac
agatcaaggc

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
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actacattat
tgtgtcaaat
gatggaacca
ggcctttecac
ggaccaggag
ccacccacac
aaggcagata
aaagttgtaa
attcaggttt
tacaatgaca
acaagaacag
atgaggaaga
gtcaagaagg
gctgatgtcg
ttcattgtgg
tgtgaaactg
tttaaaatgc
tctttggagt
gtgaatcagc
ttattattca
gacagagact
ttctttaaca
aagacattat
aagatttaca
acaactgatg
ttccaaatcc
tgtgatattc
tgtacacagg
aaaggtccca
gacataggtc
attccgggag
ggccgaacag
agaggcttca
agcccaggcet
ggcagaccag
cagaacatga
aacagattca
ccaggcccgce
cetggggggce
ggtttgccag
gggcccecag
ggtceceectg
cctggatact
ggttcecgget

<210
<211
<212
<213

<400

Met Arg Ser
1

Leu Leu Ser

Phe Lys Ile
- 35
Val Asp Pro
50

atttaaatgt
ggtcacctca
ggggacaaga
cagacactga
tctctgttaa
ctccteccecce
ttgtgttett
aattcatctt
catttgtgca
aggccctage
gcaaggccct
atgtccctaa
cggcetttggt
actacaatga
acgactttga
ccacttcaag
ttgaagcata
cagggtcttt
ctacagcaga
gacttctccec
acaaaccaca
aggatacaag
tttatggaag
ttgactgcta
gttatgaaat
agagttttga
cctcectaggag
acagcgttgg
gaggtgaaag
ctccaggecc
agcaaggtcg
gaaccccagg
ctggaaaaga
ccccaggagt
gtccatctgg
tgcgagcagt
atcagatgct
cgggtccacc
ggccaggcett
gagagaaagg
gtccacaagg
gccccectgg
gtgattctte
aa

> 257
> 3063
> PRT

aacagatctg
ccgggcagece
aattacagtg
ttatggtgtce
agaacatacc
tceccaccatt
gactgatgee
caatactgtg
atacagcgat
ccttggggee
cacgtttatc
ggtgttggtt
catccagecag
gcttgeccaac
atcttttgag
ttgtectcete
caacctgaca
ccccagcetac
cctacaccca
agaaactccc
agttggagtyg
aggcgaggtyg
ttttcacaag
tgaaattata
tcttggaaaa
cattgtctgce
agatgaggga
acctccagga
aggtatcagt
ccagggtcect
ccaagggatyg
attacctggce
cagtgcaatg
cacaggacca
gttgaaagga
tgcaagacaa
gaatcagatt
gggacctcct
cccgggeaca
tgaaaggggt
agaatccaga
ccegtectgga
tcagtgtgcc

> Homo sapiens

> 257
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aaaacttacc agattgggtg ggatacattc 6660
acctcctaca ggctaaaact aagccctgea 6720
cgtggatcag aaaccagtca ctgcttcact 6780
actgtttttg tgcagacacc aaatctcgag 6840
actgtgaaac caacagaagc ccctacagag 6900
ccaccagccc gggatgtatg caaaggggec 6960
tcctggageca ttggggacga taattttaac 7020
ggaggctttyg atgaaatcag tcctgctggg 7080
gaggtcaagt ctgagttcaa gctgaacacg 7140
ctccagaata ttaggtacag aggaggaaac 7200
aaggagaaag tcttgacttg ggagagcgge 7260
gtggtcacgg acggtcggtc ccaggatgag 7320
tcagggttca gtgtctttgt agttggtgtg 7380
attgccagca aaccaagtga acggcacgtg 7440
aagatcgaag acaatcttat tacatttgtt 7500
atttatttgg atggctacac ctcaccaggt 7560
gaaaagaatt ttgcttctgt acaaggagta 7620
tcagcataca ggattcagaa gaatgcgttt 7680
aatggactcc cteccttcata cacgattata 7740
agtgaccctt ttgcaatttg gcaaatcaca 7800
attgcagatc cttctagcaa gacgttatca 7860
caaactgtta catttgacac agaagaagta 7920
gttcatattg tagtgacctc aaaaagtgtt 7980
gaaaaagaca tcaaggaagc tggaaatata 8040
ctccttaaag gggaaaggaa atcagccgcea 8100
agtccagtgt ggaccagtag agacagatgce 8160
aaatgccctg cttttccaaa ttcettgcaca 8220
cctecaggece ctgcaggagg acctggtget 8280
ggggcaattg ggccccetgg tectegtgga 8340
ccaggccecte agggacccaa tggactctcet 8400
aaaggtgatg ctggagagcc aggacttcca 8460
ccaccaggac caatgggacc tccaggagac 8520
ggacccaggg gcccaccagg geggccggga 8580
agtgggaagc caggaaaacc tggagatcat 8640
gaaaaaggtg ataggggaga cattgcttcc 8700
gtctgtgaac aattgataag tggtcagatg 8760
ccaaatgatt accagtccag tcgcaaccag 8820
ggtagcgcag gagccagagg agaacctggg 8880
ccagggatgc agggacccce tggggaacga 8940
actggatctt caggacctcg ggggcectgect 2000
acaggtccac cagggtccac aggttcaaga 2060
aactcaggta tccagggceccc cccaggtect 9120
agcatcccat acaacgggca aagctatcca 9180

9192

Arg Leu Pro Pro Ala
Ser Iie Glu Ala Glu
%ge Asp Glu Asn Thr
Ile Val Gly ggr iﬁg

Leu Ala Ala Leu Gly Ala Ala Leu
10 15
Val Asp Pro Pro Ser Asp Leu Asn
25 30
Val His Met Ser Trp Ala Glu Pro
45
Ile Thr Val Asp Pro Thr Thr Asp
60
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Gly Pro Thr Lys Glu Phe Thr Leu Ser Ala Ser Thr Thr Glu Thr Leu
65 70 75 ‘ 80
Leu Ser Glu Leu Val Pro Glu Thr Glu Tyr Val Val Thr Ile Thr Ser
. 85 90 95
Tyr Asp Glu Val Glu Glu Ser Val Pro Val Ile Gly Gln Leu Thr Ile
100 105 110
Gln Thr Gly Ser Ser Thr Lys Pro Val Glu Lys Lys Pro Gly Lys Thr
115 120 125
Glu Ile Gln Lys Cys Ser Val Ser Ala Trp Thr Asp Leu Val Phe Leu
130 135 140
Val Asp Gly Ser Trp Ser Val Gly Arg Asn Asn Phe Lys Tyr Ile Leu
145 150 155 160
Asp Phe Ile Ala Ala Leu Val Ser Ala Phe Asp Ile Gly Glu Glu Lys
165 170 175
Thr Arg Val Gly Val Val Gln Tyr Ser Ser Asp Thr Arg Thr Glu Phe
180 185 190
Asn Leu Asn Gln Tyr Tyr Gln Arg Asp Glu Leu Leu Ala Ala Ile Lys
195 200 205
Lys Ile Pro Tyr Lys Gly Gly Asn Thr Met Thr Gly Asp Ala Ile Asp
210 215 220
Tyr Leu Val Lys Asn Thr Phe Thr Glu Ser Ala Gly Ala Arg Val Gly
225 230 235 240
Phe Pro Lys Val Ala Ile Ile Ile Thr Asp Gly Lys Ser Gln Asp Glu
: 245 250 255
Val Glu Ile Pro Ala Arg Glu Leu Arg Asn Val Gly Val Glu Val Phe
260 265 270
Ser Leu Gly Ile Lys Ala Ala Asp Ala Lys Glu Leu Lys Gln Ile Ala
275 280 285
Ser Thr Pro Ser Leu Asn His Val Phe Asn Val Ala Asn Phe Asp Ala
290 295 300
Ile Val Asp Ile Gln Asn Glu Ile Ile Ser Gln Val Cys Ser Gly Val
305 . 310 315 ‘ 320
Asp Glu Gln Leu Gly Glu Leu Val Ser Gly Glu Glu Val Val Glu Pro
325 330 335
Pro Ser Asn Leu Ile Ala Met Glu Val Ser Ser Lys Tyr Val Lys Leu
340 345 350
Asn Trp Asn Pro Ser Pro Ser Pro Val Thr Gly Tyr Lys Val Ile Leu
355 360 365
Thr Pro Met Thr Ala Gly Ser Arg Gln His Ala Leu Sexr Val Gly Pro
370 375 380
Gln Thr Thr Thr Leu Ser Val Arg Asp Leu Ser Ala Asp Thr Glu Tyr
385 390 395 400
Gln Ile Ser Val Ser Ala Met Lys Gly Met Thr Ser Ser Glu Pro Ile
405 410 415
Ser Ile Met Glu Lys Thr Gln Pro Met Lys Val Gln Val Glu Cys Ser
420 425 430
Arg Gly Val Asp Ile Lys Ala Asp Ile Val Phe Leu Val Asp Gly Ser
435 440 445
Tyr Ser Ile Gly Ile Ala Asn Phe Val Lys Val Arg Ala Phe Leu Glu
450 455 460
Val Leu Val Lys Ser Phe Glu Ile Ser Pro Asn Arg Val Gln Ile Ser
465 470 475 480
Leu Val Gln Tyr Ser Arg Asp Pro His Thr Glu Phe Thr Leu Lys Lys
485 490 495
Phe Thr Lys Val Glu Asp Ile Ile Glu Ala Ile Asn Thr Phe Pro Tyr
500 505 510
Arg Gly Gly Ser Thr Asn Thr Gly Lys Ala Met Thr Tyr Val Arg Glu
515 520 525
Lys Ile Phe Val Pro Ser Lys Gly Ser Arg Ser Asn Val Pro Lys Val
530 535 540
Met Tle Leu Ile Thr Asp Gly Lys Ser Ser Asp Ala Phe Arg Asp Pro
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545 ' 550 555 560
Ala Ile Lys Leu Arg Asn Ser Asp Val Glu Ile Phe Ala Val Gly Val
565 570 575
Lys Asp Ala Val Arg Ser Glu Leu Glu Ala Ile Ala Ser Pro Pro Ala
580 585 590
Glu Thr His Val Phe Thr Val Glu Asp Phe Asp Ala Phe Gln Arg Ile
595, 600 605
Ser Phe Glu Leu Thr Gln Ser Ile Cys Leu Arg Ile Glu Gln Glu Leu
610 615 620
Ala Ala Ile Lys Lys Lys Ala Tyr Val Pro Pro Lys Asp Leu Ser Phe
625 630 ‘ 635 640
Ser Glu Val Thr Ser Tyr Gly Phe Lys Thr Asn Trp Ser Pro Ala Gly
645 650 655
Glu Asn Val Phe Ser Tyr His Ile Thr Tyr Lys Glu Ala Ala Gly Asp
660 665 670
Asp Glu Val Thr Val Val Glu Pro Ala Ser Ser Thr Ser Val Val Leu
675 680 685
Ser Ser Leu Lys Pro Glu Thr Leu Tyr Leu Val Asn Val Thr Ala Glu
690 695 700
Tyr Glu Asp Gly Phe Ser Ile Pro Leu Ala Gly Glu Glu Thr Thr Glu
705 710 715 720
Glu Val Lys Gly Ala Pro Arg Asn Leu Lys Val Thr Asp Glu Thr Thr
725 730 735
Asp Ser Phe Lys Ile Thr Trp Thr Gln Ala Pro Gly Arg Val Leu Arg
740 745 750
Cys Arg Ile Ile Tyr Arg Pro Val Ala Gly Gly Glu Ser Arg Glu Val
755 760 765
Thr Thr Pro Pro Asn Gln Arg Arg Arg Thr Leu Glu Asn Leu Ile Pro
770 775 780
Asp Thr Lys Tyr Glu Val Ser Val Ile Pro Glu Tyr Phe Ser Gly Pro
785 790 795 800
Gly Thr Pro Leu Thr Gly Asn Ala Ala Thr Glu Glu Val Arg Gly Asn
805 810 815
Pro Arg Asp Leu Arg Val Ser Asp Pro Thr Thr Ser Thr Met Lys Leu
820 825 830
Ser Trp Ser Gly Ala Pro Gly Lys Val Lys Gln Tyr Leu Val Thr Tyr
835 840 845
Thr Pro Val Ala Gly Gly Glu Thr Gln Glu Val Thr Val Arg Gly Asp
850 855 860
Thr Thr Asn Thr Val Leu Gln Gly Leu Lys Glu Gly Thr Gln Tyr Ala
865 870 875 880
Leu Ser Val Thr Ala Leu Tyr Ala Ser Gly Ala Gly Asp Ala Leu Phe
885 890 895
Gly Glu Gly Thr Thr Leu Glu Glu Arg Gly Ser Pro Gln Asp Leu Val
900 905 910
Thr Lys Asp Ile Thr Asp Thr Ser Ile Gly Ala Tyr Trp Thr Ser Ala
915 920 925
Pro Gly Met Val Arg Gly Tyr Arg Val Ser Trp Lys Ser Leu Tyr Asp
930 935 940
Asp Val Asp Thr Gly Glu Lys Asn Leu Pro Glu Asp Ala Ile His Thr
945 950 955 960
Met Ile Glu Asn Leu Gln Pro Glu Thr Lys Tyr Arg Ile Ser Val Phe
965 970 975
Ala Thr Tyr Ser Ser Gly Glu Gly Glu Pro Leu Thr Gly Asp Ala Thr
980 985 © 990
Thr Glu Leu Ser Gln Asp Ser Lys Thr Leu Lys Val Asp Glu Glu Thr
995 1000 1005
Glu Asn Thr Met Arg Val Thr Trp Lys Pro Ala Pro Gly Lys Val Val
1010 1015 1020
Asn Tyr Arg Val Val Tyr Arg Pro His Gly Arg Gly Lys Gln Met Vval
1025 1030 1035 1040
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Ala
" Pro
Glu
Ser

val

1105

Phe
Pro
Tyr
Leu

Ile

1185

val
Thr
Pro
Thr
Ala
1265
Ala
Arg
Gln

Glu

Lys Val Pro Pro Thr
1045
Gln Thr Thr Tyr Asp
1060
Gly Lys Leu Arg Gln
1075
Pro Arg
1090
Thr

Asn Leu Lys

Trp Glu Pro Ala

Val Thr Ser Thr Val Leu
Ile Thr Val Leu

Gly Ser Gly Thr

Thr
1095
Pro

1110

His Pro Thr Gly Asp

1125
Asn Thr Val
1140

Asn Val Phe

Tyr Asp
Val
1155
Gly Gln Glu Met

Lys

Val
1170

Leu Ser Ser Gly Met

Asp
Val
Gly
Thr

1175
Glu

1190

Leu Leu Val Asp Gly
1205
Arg Ser Phe Ile
1220
Arg Val Gln Ile
1235

Trp

vVal
Lys
Glu

1250
Val

Gln Leu Asn

Ala Asn Leu Pro
1270

Phe Ile Arg

1285

Ala Arg Lys

1300

Val Glu Ala

Leu Asn

Pro Arg

Asp Asp
1315
Leu Phe Ala Ile Gly

1330

Ser
Ser
Ala
Ala
1255
Tyr
Gln
Ile

Pro

Ile
1335

Met Ile Ala Thr Asp Pro Asp

1345
Phe

Asn
Ile
Ser
Gly
1425
Leu
Val
Leu
Thr
Leu

1505
Val

1350

Glu Ser Leu Ser Arg
1365

Ser Val Lys Gly

1380
Ser Glu Arg Thr
1395

Asp Ser Val Asp
1410
Lys

Pro
His
Arg
Phe

1430
Pro

Arg Gln Glu

Lys Asp Leu Lys
1445

Glu Asp Glu

1460

Val Pro Vval

1475

His Val Gln

Val Tyr

Pro val

Met
1490
Ser Tyr Lys Pro

Trp

1510
Arg Leu Gly Pro

Ile
Gly
Arg
Tyr
1415
Tyr
Glu
Ser

Ser

Gln
1495

1065

1080
Ser Asp

Gly Glu

Arg Arg
Glu
1145
Phe

Leu

Met
1160
Thr Leu

Cys Leu

Trp Ser
Ile
1225
Ala

Arg

Leu
1240
His Arg

Lys Gly

Gln Asn

Val
1305
Lys

Gly

Ser
1320
Lys Asn

Asp Thr

Val Asp

Leu
1385

Asp

Ser
1400
Lys Val

Phe Arg Val Ser

Lys Arg

1050

Pro Ile Tyr Lys
1070

Ser Arg

1085

Ser

Thr Ala

Thr Met
1100

Lys Gly Tyr

1115

Gly Glu Leu

Pro Ser

Val Lys

Leu Val
1130
Glu Leu Arg Ala Gly
1150
Asp Gly Gly Glu Ser
1165
Asp Thr Thr Val
1180

Arg Ala Glu Ala
1195

Gly Arg Ala Asn

Ser
Thr

Ile

1210

Val Glu Val Phe Asp

1230

Gln Tyr Ser Gly Asp
1245

Asp Lys Lys Ser Leu

1260

Gly Asn Thr
1275

Phe Arg Thr

1290

Leu

Leu Thr
Gln Ala
Ile Thr Asp Gly

1310
Asp Glu
1325
Val

Lys Leu Lys

Ala Asp Glu Glu
1340

Asp Tyr

1355

Leu Thr

His Asn Val

Asp Ile Asn
1370

Glu Ala Pro Asn
1390

Thr

Ser

Trp

1405

Glu Tyr Tyr Pro Val
1420

Val Ser Arg Met Glu Thr Ser

Thr Glu

Glu Pro
1465

Leu Asn Ile Tyr Asp Val Gly Pro

1480

Pro Val Gly Gly Ala Thr Gly Tyr

164

1435
Tyr Val Val Asn Val
1450
Leu Lys Gly Thr Glu
1470

1485

1500

Val Lys Asp Thr Glu Pro Thr Arg Pro Lys

1515

Thr Val Asn Asp Met Gln Leu Thr Asp Leu

PCT/US01/24031

Leu Gln
1055
Met Gly

Phe Lys
Phe Arg

val Thr

1120
Val Gly
1135
Thr Thr

Ser Pro

Met Pro

Ile
1200
Arg

Asp

Phe
1215
Ile Gly'

Pro Arg

Leu Gln
Met
1280
Met

Gly

Gly
1295
Lys Ser

Gly Vval
Leu Lys

Ala Asp
1360
Leu Cys
1375
Leu Val

Pro Pro

Ser Gly

Val
1440
Ser

Thr

Tyr
1455
Lys Thr
Thr
Ile

Glu
1520
val
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1525 1530 1535
Pro Asn Thr Glu Tyr Ala Val Thr Val Gln Ala Val Leu His Asp Leu
1540 1545 1550
Thr Ser Glu Pro Val Thr Val Arg Glu Val Thr Leu Pro Leu Pro Arg
1555 1560 1565
Pro Gln Asp Leu Lys Leu Arg Asp Val Thr His Ser Thr Met Asn Val
1570 1575 1580
Phe Trp Glu Pro Val Pro Gly Lys Val Arg Lys Tyr Ile Val Arg Tyr
1585 1590 1595 1600
Lys Thr Pro Glu Glu Asp Val Lys Glu Val Glu Val Asp Arg Ser Glu
1605 1610 1615
Thr Ser Thr Ser Leu Lys Asp Leu Phe Ser Gln Thr Leu Tyr Thr Val
1620 1625 1630
Ser Val Ser Ala Val His Asp Glu Gly Glu Ser Pro Pro Val Thr Ala
1635 1640 1645
Gln Glu Thr Thr Arg Pro Val Pro Ala Pro Thr Asn Leu Lys Ile Thr
1650 1655 1660
Glu Val Thr Ser Glu Gly Phe Arg Gly Thr Trp Asp His Gly Ala Ser
1665 1670 1675 1680
Asp Val Ser Leu Tyr Arg Ile Thr Trp Gly Pro Phe Gly Ser Ser Asp
1685 1690 1695
Lys Met Glu Thr Ile Leu Asn Gly Asp Glu Asn Thr Leu Val Phe Glu
1700 1705 1710
Asn Leu Asn Pro Asn Thr Ile Tyr Glu Val Ser Ile Thr Ala Ile Tyr
1715 1720 1725
Ala Asp Glu Ser Glu Ser Asp Asp Leu Ile Gly Ser Glu Arg Thr Leu
1730 1735 1740
Pro Ile Leu Thr Thr Gln Ala Pro Lys Ser Gly Pro Arg Asn Leu Gln
1745 1750 1755 1760
Val Tyr Asn Ala Thr Ser Asn Ser Leu Thr Val Lys Trp Asp Pro Ala
1765 1770 1775
Ser Gly Arg Val Gln Lys Tyr Arg Ile Thr Tyr Gln Pro Ser Thr Gly
1780 1785 1790
Glu Gly Asn Glu Gln Thr Thr Thr Ile Gly Gly Arg Gln Asn Ser Val
1795 1800 1805
Val Leu Gln Lys Leu Lys Pro Asp Thr Pro Tyr Thr Ile Thr Val Ser
1810 1815 1820
Ser Leu Tyr Pro Asp Gly Glu Gly Gly Arg Met Thr Gly Arg Gly Lys
1825 1830 1835 1840
Thr Lys Pro Leu Asn Thr Val Arg Asn Leu Arg Val Tyr Asp Pro Ser
! 1845 1850 1855
Thr Ser Thr Leu Asn Val Arg Trp Asp His Ala Glu Gly Asn Pro Arg
1860 1865 1870
Gln Tyr Lys Leu Phe Tyr Ala Pro Ala Ala Gly Gly Pro Glu Glu Leu
1875 1880 1885
Val Pro Ile Pro Gly Asn Thr Asn Tyr Ala Ile Leu Arg Asn Leu Gln
1890 1895 1900
Pro Asp Thr Ser Tyr Thr Val Thr Val Val Pro Val Tyr Thr Glu Gly
1905 1910 1915 1920
Asp Gly Gly Arg Thr Ser Asp Thr Gly Arg Thr Leu Met Arg Gly Leu
1925 1930 1935
Ala Arg Asn Val Gln Val Tyr Asn Pro Thr Pro Asn Arg Leu Gly Val
1940 1945 1950
Arg Trp Asp Pro Ala Pro Gly Pro Val Leu Gln Tyr Arg Val vVal Tyr
1955 1960 1965
Ser Pro Val Asp Gly Thr Arg Pro Ser Glu Ser Ile Val Val Pro Gly
1970 1975 1980
Asn Thr Arg Met Val His Leu Glu Arg Leu Ile Pro Asp Thr Leu Tyr
1985 1990 1995 2000
Ser Val Asn Leu Val Ala Leu Tyr Ser Asp Gly Glu Gly Asn Pro Ser
2005 2010 2015
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Pro Ala Gln Gly

2020

Val Phe Gly Glu
2035

Asp Gly Pro Val

2050

Asp Pro
2065

Ile Leu

Ile Asp
Gln Pro

Ala Val Tyr Glu
2100

Gly Leu

2115

Arg

Thr val

Tyr Thr
2130

Gly Tyr Lys

2145

Ala Phe Val

Phe
Ile
Gly
Ser Thr Thr Tyr
2180
Ser Val Pro Leu
2195

Asp Leu Lys
2210

Ser Pro
2225
Asp

Thr

His Arg

Gly Thr Arg

His Thr
2260
Thr

Cys Phe

Phe Val Gln
2275

Thr Val

His Thr
2290
Pro Pro
2305

Lys

Pro Pro

Ala Asp Ile
Phe Asn

2340
Glu Ile
2355
Glu

Asp Asn

Phe Asp

Ser Asp val
2370

Ala Leu Ala

2385

Thr

Leu

Arg Thr Gly

Trp Glu Ser Gly
2420
Thr Asp Gly Arg

2435
Gln Ser Gly
2450

Asn Glu Leu

Gln
Tyr
2465
Phe Ile Val Asp

Ile Thr Phe Val

Arg
Thr
Gln
Glu

Leu

Thr Leu Pro Arg
2025

Thr Asn Ser Leu

2040
Gln Tyr Arg Ile
2055
Tyr Thr Thr Val
2070

Gln Pro Asp Thr

2085

Asp
Leu
Arg
Val

Glu

Gly Asp Gly Gly
2105
Pro Gln Asn
2120
Ser Trp Asp
2135

Lys Pro Val

Pro

Val

Tyr
2150
Met Thr Ser Tyr

2165

Asp
Thr
Tyr
Ala
Gly
2245
Gly
Pro
Lys
Thr
Val
2325
Lys
Ser
Lys
Gly
Lys
2405
Met
Ser
Phe
Ala
Asp

2485
Cys

Val Asn Val Tyr
2185

Asp Gln Gly Thr
2200

Gln Ile Gly

2215

Ala Thr Ser
2230
Gln

Trp
Tyr

Thr

i

Glu Ile
Leu Ser Pro
2265
Leu Glu Gly
2280
Thr Glu Ala
2295

Pro Pro Ala

Asn
Pro

Ile

2310

Phe Leu Thr Asp

Val vVal Lys Phe

2345

Ala Gly Ile

2360

Glu Phe
2375

Leu Gln

Pro

Ser Lys
Ala
2390
Ala

Asn

Leu Thr Phe
val
2425
Val

Arg Lys Asn

Gln Asp Glu
2440

Val Phe Val

2455

Ile Ala Ser

Ser
Asn
2470
Phe Glu Ser Phe

Glu Thr Ala Thr

166

Ser
Ser
Ile
Pro
Pro
2090
His
Ile
Pro
Gly
Thr
2170
Ala
Thx
Asp
Arg

Val
2250

Asp Thr Asp

Pro
Pro
Arg
Ala

2330
Ile

Gln Vval

Leu
Ile
Ile
2410

Pro

Lys

Val

Lys

Glu
2490

Gly Pro
Val Ala

Tyr Ser

PCT/US01/24031

Arg Asn Leu
2030

Trp Asp His

2045

Pro Thr Val

Arg
Ala

Gly

2060

Gly Arg
2075
Tyr Lys

Leu Thr

His Ile

Ser Pro

Val
2080
Ile

Arg Asn Asn

Ile Thr Val
2095
Gly Asn Gly Arg
2110
Ser Asp Glu Trp
2125
Ser Pro Val Leu

2140

Ser Asn
2155
Leu His

Gln Tyr

Leu Tyr

Thr Phe

Glu Pro Met Glu
2160

Asn Leu Asn Pro

2175
Asp Ser Gly Leu
2190

Leu Asn Val Thr

2205

Cys Val Lys Trp

2220

Leu
2235
Arg

Lys
Gly
Tyr

Gly Val

Thr Glu
2300
Asp Val
2315
Ser Trp

Phe Asn

Ser
Thr

2380
Tyr

Asn

Arg
2395
Lys Glu

Lys Val
Lys Ala

Gly Val
2460

Pro Serx

2475

Lys Ile

Leu Ser Pro Ala

2240

Ser Glu Thr Ser
2255

Gly Val Thr Vval

2270

Ser Val
2285

Pro Pro

Lys Glu
Thr Pro

Gly Ala
2320
Gly Asp
2335
Gly Gly

Cys Lys
Ser Ile

Thr Val
2350

Phe Val Gln Tyr

2365

Tyr Asn Asp Lys

Arg Gly Gly Asn
2400

Lys Val Leu Thr

2415
Leu Val val Val
2430

Ala Leu Val Ile

2445

Ala Asp Val Asp

Glu Arg His Val

2480

Glu Asp Asn Leu
2495

Ser Ser Cys Pro Leu Ile Tyr
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2500

Leu Asp Gly Tyr
2515
Leu Thr Glu Lys
2530
Gly Ser Phe Pro
2545
Val Asn Gln Pro

Tyr Thr Ile Ile

2505

PCT/US01/24031

2510

Thr Ser Pro Gly Phe Lys Met Leu Glu Ala Tyr Asn

2520

2525

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

2535

2540

Ser Tyr Ser Ala Tyr Arg Ile Gln Lys Asn Ala Phe
2555 2560
Thr Ala Asp Leu His Pro Asn

2565

Leu

2580

Pro Phe Ala Ile
2595
Gly Val Ile Ala
2610
Asp Thr Arg Gly
2625
Lys Thr Leu Phe

Ser Lys Ser Val
2660

Asp Ile Lys Glu

2675
Gly Lys Leu Leu
2690

Ser Phe Asp Ile

2705

Cys Asp Ile Pro

Asn Ser Cys Thr
2740

Gly Pro Ala Gly

2755
Ile Ser Gly Ala
2770

Pro Gly Pro Gln

2785

Ile Pro Gly Glu

Pro Gly Leu Pro
2820

Trp
Asp
Glu

Tyx

2645

Lys
Ala
Lys
Val
Ser
2725
Cys
Gly
Ile
Gly
Gln

2805
Gly

2550

Leu Phe Arg Leu Leu
2585
Gln Ile Thr Asp Arg
2600
Pro Ser Ser Lys Thr
2615
Val Gln Thr Val Thr
2630
Gly Ser Phe His Lys
2650
Ile Tyr Ile Asp Cys
2665
Gly Asn Ile Thr Thr
2680
Gly Glu Arg Lys Ser
2695
Cys Ser Pro Val Trp
2710
Arg Arg Asp Glu Gly
2730
Thr Gln Asp Ser Val
2745
Pro Gly Ala Lys Gly
2760
Gly Pro Pro Gly Pro
2775
Pro Pro Gly Pro Gln
2790
Gly Arg Gln Gly Met
2810
Arg Thr Gly Thr Pro
2825

Gly Pro Met Gly Pro Pro Gly Asp Arg Gly

2835

2840

Ala Met Gly Pro Arg Gly Pro Pro Gly Arg

2850

2855

Pro Gly Val Thr Gly Pro Ser Gly Lys Pro

2865

2870

Gly Arg Pro Gly Pro Ser Gly Leu Lys Gly

Asp Ile Ala Ser
2900

Glu Gln Leu Ile

2915
Gln Ile Pro Asn
2930

Gly Pro Pro Gly

2945

Pro Gly Gly Arg

2885
Gln

Ser
Asp
Pro

Pro
2965

2890
Asn Met Met Arg Ala
2905
Gly Gln Met Asn Arg
2920
Tyr Gln Ser Ser Arg
2935
Pro Gly Ser Ala Gly
2950
Gly Phe Pro Gly Thr
2970

2570

Pro
Asp
Leu
Phe
2635
Val
Tyr
Asp
Ala
Thr
2715
Lys
Gly
Pro
Arg
Gly
2795
Lys
Gly
Phe
Pro
Gly
2875
Glu
val
Phe
Asn
Ala

2955
Pro

Gly Leu Pro Pro Ser
2575
Glu Thr Pro Ser Asp
2590
Tyr Lys Pro Gln Val
2605
Ser Phe Phe Asn Lys
2620
Asp Thr Glu Glu Val
2640
His Ile Val Val Thr
2655
Glu Ile Ile Glu Lys
2670
Gly Tyr Glu Ile Leu
2685
Ala Phe Gln Ile Gln
2700
Ser Arg Asp Arg Cys
2720
Cys Pro Ala Phe Pro
2735
Pro Pro Gly Pro Pro
2750
Arg Gly Glu Arg Gly
2765
Gly Asp Ile Gly Pro
2780
Pro Asn Gly Leu Ser
2800
Gly Asp Ala Gly Glu
2815
Leu Pro Gly Pro Pro
2830
Thr Gly Lys Asp Ser
2845
Gly Ser Pro Gly Ser
2860
Lys Pro Gly Asp His
2880
Lys Gly Asp Arg Gly
2895
Ala Arg Gln Val Cys
2910
Asn Gln Met Leu Asn
2925
Gln Pro Gly Pro Pro
2940
Arg Gly Glu Pro Gly
2960
Gly Met Gln Gly Pro
2975

Pro Gly Glu Arg Gly Leu Pro Gly Glu Lys Gly Glu Arg Gly Thr Gly

2980

2985

167
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Ser Ser Gly

299

Ser Arg Thr
3010

Pro Pro Gly

3025
Pro Gly Tyr

Gln Ser Tyr

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

<400>
gtggattctt
aaggattcaa
attggtggta
tcatcaccaa
tgtgatgagc
cttaggaata
cagtggctca
tctaaattga
ggcccactte
ggctcttttg
gaggatgctg
ttcaatcaga
gacaacaata
tatctgegtt
gtgtcatcce
aatgaaaacc
agcttctgea
ggcaatcgeca
aacgaagtca
ctgtgtgtca
aaaatctgag
gcctatttca
tttgtaaatt
ttgcatggaa
ttaaatacat
tggtaaaaaa
atgcacttaa
tagaattatt
taataagcta

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

<400>
Met Ser Leu

Ser Gly Gln
Ser Pro

35
Ala Met
50

Sexr

Ser

Pro
5
Gly

Arg

3000

3015

3030

Cys
3045

Pro

3060

258
1717
DNA

Gly Ser Gly

Homo sapiens

258
gtccatagtg
accatttgcc
ccagtggcca
actgtgcacc
tgaaattgaa
accagattga
ttctagatca
aacaactgaa
ccaaatctcet
aaggattggt
tttcagectge
tagccagact
agatcagcaa
tatctcacaa
tggttgagcet
ttgaaaacta
agatcctggg
tctcagaaac
ctcttaatta
gttttcatag
ggaaatgttt
tcacaagaac
tagtgttttt
atcagccaag
atggatgtta
ataggtggta
agaagtattt
tttcactcta
ctagcaaaat

259
338
PRT

catctgettt
aaaaatgagt
gtactatgat
agaatgtaac
aagtgtacca
ccatattgat
caaccttcta
gaagctgcat
ggaggatctyg
aaacctgacc
ttttaaaggt
gcettetggt
catcccectgat
cgaactggcet
ggatctgtcc
ttacctoggag
gccattatcc
cagtcttcca
atatctgtat
tatccatatt
tgtaaacatt
acacacatat
ttatttctac
ttttataatc
ctctettgea
gatattgagg
ttagaataag
agtcatgtat
aaaacatagc

Homo sapiens

259

Ser Ala Phe Thr Leu Phe Leu

5

Tyr Tyr Asp Tyr Asp Phe Pro

20

Asn Cys Ala Pro Glu Cys Asn

Tyr Cys Asp Glu Leu Lys Leu

3050

aagaattaac
ctaagtgcat
tatgatttte
tgcecctgaaa
atggtgcctc
gaaaaggcct
gaaaactcca
ataaaccaca
cagcttactc
ttcatccatc
cttaaatcac
ctcectgtet
gagtatttca
gatagtggaa
tataacaagc
gtcaatcaac
tactccaaga
ccggatatgt
cctggaacaa
ttattactgt
tatttttttt
acacgaatag
tgtcaaatga
cttaaatctt
ccaaattatc
ccaagaatat
aatttgcata
gtttctecttt
aaatggc

Ala
10
Leu

25

40

55

Cys

Lys

168

3005

3020

gaaagcagtg
ttactctett
ccctatcaat
gctacccaag
ctggaatcaa
ttgagaatgt
agataaaagg
acaacctgac
ataacaagat
tccagcacaa
tcgaatacct
ctcttctaac
agcgttttaa
tacctggaaa
ttaaaaacat
ttgagaagtt
tcaagcattt
atgaatgtct
tattttatgg
ttattacttc
aaagaaaaga
acatcaaact
tgtgcaaaac
aatgttecte
ttgatacatt
tgcaaaatac
cttacctagt
gattatttge

Leu

Ser

30

Pro

45

Ser
60

PCT/US01/24031

Arg Gly Leu Pro Gly Pro Pro Gly Pro Gln Gly Glu
Pro Pro Gly Ser Thr Gly Ser Arg Gly Pro Pro Gly
Pro Gly Asn Ser Gly Ile Gln Gly Pro Pro Gly Pro

3035
Asp Ser Ser Gln Cys Ala Ser Ile Pro Tyr Asn Gly

3040

3055

tcaagacagt
cctggcecattyg
ttatgggcaa
tgccatgtac
gtatctttac
aactgatctg
gagagttttc
agagtctgtg
cacaaagctg
tcggctgaaa
tgacttgagc
tctctactta
tgcattgcag
ttctttcaat
accaactgtce
tgacataaag
gcgtttggat
acgtgttget
ttatgttttt
catgaatttt
tgaaaggcag
caatgcttta
cttttactgg
aaagcttgga
caaatttgtc
atgaagctte
gaaacttttc
atgttatgtt

Tle Gly Gly Thr

15

Ile Tyr Gly Gln
Glu Ser Tyr Pro

Val Pro Met Val

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1717
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Pro Pro
65
Ile Asp

Leu Asp

Ser Lys

Gly
Glu
His

Leu

Ile Lys

Lys Ala

Asn Leu
100

Lys Gln

115

Thr Glu
130
Thr His
145
Leu Thr

Ser Ala

Phe Asn

Ser
Asn
Phe
Ala

Gln

Val Gly

Lys Ile
His
165
Lys

Ile

Phe
180

Ile Ala

195

Thr Leu
210
Phe Lys
225
Leu Ala

Val Glu

Asn Glu

Tvxr
Arg
Asp
Leu

Asn

Leu Asp

Phe Asn

Ty
Phe
Leu
Leu
Pro
Thr
150
Leu
Gly
Arg
Asn

Ala

Leu Tyr

Glu Asn

Glu Asn

Lys
120
Pro

Lys

Leu
135
Lys Leu

Gln His

Leu Lys

Pro
200
Lys

Leu

Asn
215

Leu Gln

230

Ser Gly
245

Leu

Glu

275

Phe Asp
290
Lys Ile
305

Leu Pro

Leu Asn

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

Ile
Lys

Pro

Ser

Leu

Ile
Ser
Asn
Phe

Arg

Pro Gly

Tyr Asn

Tyr Tyr
280
Cys Lys
295

Leu Asp

310

Met
325

260
6728
DNA

<400> 260

agcagacggg
atgagcggac
tgttcagett
acggccaaga
tacagaacgg
gegtctgega
gcceceggege
cacccaccga
gcccaagggag
ccggaceccce
cccagetgte
tgggtcccte
tccaaggtcce
gtcceececagy
ctggtgageg
tcectggaat
gtcctgetgg
tgggceeceyg

agtttctect
gctaaccccce
tgtggacctc
ggaaggccaa
cctcaggtac
caacggcaag
cgaagtccee
ccaagaaacc
acccgcaggce
cggacccccc
ttatggctat
tggtcectegt
ccectggtgag
tcceectgga
tgggccteet
gaagggacac
tcctaagggt
tggcctgect

Tyr

Glu Cys

Homo sapiens

cggggtcgga
tceecageca
cggctecetge
gtcgagggec
catgaccgag
gtgttgtgeg
gagggcgagt
accggegteg
cccectggeco
ggacctceeg
gatgagaaat
ggtctcectg
cctggegage
aagaatggag
gggcctcagg
agaggtttca
gagcctggca
ggtgagagag

PCT/US01/24031
Leu Arg Asn Asn Gln Ile Asp His
75 80
Val Thr Asp Leu Gln Trp Leu Ile
90 95
Ser Lys Ile Lys Gly Arg Val Phe
105 110
Leu His Ile Asn His Asn Asn Leu
' 125
Lys Ser Leu Glu Asp Leu Gln Leu
140
Gly Ser Phe Glu Gly Leu Val Asn
155 160
Asn Arg Leu Lys Glu Asp Ala Val
170 175
Ser Leu Glu Tyr Leu Asp Leu Ser
185 190
Ser Gly Leu Pro Val Ser Leu Leu
205
Ile Ser Asn Ile Pro Asp Glu Tyr
220
Tyr Leu Arg Leu Ser His Asn Glu
235 240
Asn Ser Phe Asn Val Ser Ser Leu
250 255
Lys Leu Lys Asn Ile Pro Thr Val
265 270
Leu Glu Val Asn Gln Leu Glu Lys
285
Ile Leu Gly Pro Leu Ser Tyr Ser
300
Gly Asn Arg Ile Ser Glu Thr Ser
315 320
Leu Arg Val Ala Asn Glu Val Thr
330 335
gcaggaggca cgcggagtgt gaggccacge 60
caaagagtct acatgtctag ggtctagaca 120
tcctettage ggccaccgee ctectgacge 180
aagacgaaga catcccacca atcacctgeg 240
acgtgtggaa acccgagcee tgccggatcet 300
atgacgtgat ctgtgacgag accaagaact 360
gctgtccegt ctgecceccgac ggetcagagt 420
agggacccaa gggagacact ggcccccgag 480
gagatggcat ccctggacag cctggacttce 540,
gaccccctgg ccteggagga aactttgetce 600
caaccggagg aatttccgtg cctggeccca 660
gcceccectgg tgcacctggt ccccaagget 720
ctggagcttc aggtcccatg ggtccccgag 780
atgatgggga agctggaaaa cctggtegte 840
gtgctcgagg attgcccgga acagctggec 900
gtggtttgga tggtgccaag ggagatgctg 960
geccctggtga aaatggaget cctggtcaga 1020
gtcgeectgg agcccctgge cetgetggtg 1080

169
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ctcgtggaaa
gtcctectgg
gaggctctga
ctgctggece
gtgctectgg
agggceccegyg
gcaaaggaga
gcectgetgg
ccggaccccc
ttgctggtece
gatctcctgg
ctggaagceccc
aagatggtcg
gattccctgg
ccggaccccee
ccectggecce
gattccaggg
agggtgttcc
tececectggega
gtgctceccgg
agggcgecce
ctaagggtga
gcgteegtgg
agggtgaaag
accgtggtga
gccaacctgy
ctgggcctgce
ccaaaggtgc
gcegagtegg
ctggcaaaga
aagttggtcc
gtcctgetgg
tcggecetgee
aacctggcaa
gccccectgy
aaggttccce
ccgetggace
gcaagagtgg
tcggegeccyg
aacagggcga
gccctectgg
gaggtccccce
ccattgggec
gcectectgg
tgcceccagec
ccaatgtggt
agatcgagaa
acctcaagat
gctgcaacct
accccactceca
agaggcatgt
agggctccga
aggcctccca
ctggcaacct
agggcaacag
cctggggcaa
atgtggccee
tctgettect
ccccaacccg
agacaatttc
agtttttate

tgatggtgct
cttecctggt
aggtccecag
tgctggaaac
tattgctggt
cggcecctect
cactggtgct
agaggaagga
tggcgagcgt
caagggtccc
tgaagctggt
tggcagccct
cccecggaccece
acctaaaggt
tggcgetgte
tgctggtcecce
tctecectggt
tggagacctt
gcegtggtgtg
caacgatggt
tggccttecag
cagaggtgat
tectgaccgge
tggtcccage
gcctggtecc
tgctaaaggc
cggacccget
tcgcggeage
tcetectgge
aggcggcaaa
ccetggtece
tgctecctggt
tggtcagaga
acaaggtccc
attggctgga
tggacgagac
ccctggtgcet
tgatcgtggt
tggcccegec
cagaggcata
ctctectggt
tggctctgcet
ccctggtect
acctcectggt
acctcaagag
tcgtgacegt
catcecggagce
gtgccactcet
ggatgccatc
gcecagtgtg
ctggttcgge
ccetgecgat
gaacatcacc
caagaaggcc
ccgettecace
gacagtgatt
cttggacgtt
gtaaactccc
gaaacagaca
acatggactt
tttgaccaac

actggtgctg
gctgttggtg
ggtgtgegtg
cctggtgectg
gctectggcet
ggtcccaagg
aagggagagc
aagcgaggag
ggtggacctyg
gctggtgaac
cgtececggtg
ggtcctgatg
ccaggcccac
gctgctggag
ggtcctgetg
gctggegaga
cctgetggte
ggcgceeectyg
caaggtcccee
gctaagggtyg
ggaatgcctg
gctggtceeca
cccattggte
ggccctgetg
cceggecctg
gaacctggtg
ggacccecty
gctggtccce
ccctetggaa
ggtcccegtyg
cctggecctyg
actcececgggce
ggagagagag
tctggagcaa
cceccctggtg
ggttctecctg
cctggtgcetce
gagactggtc
ggaccccaag
aagggtcacc
gaacaaggtc
ggtgctecctg
cgcggtcegea
ccecctggte
aaggctcacg
gacctcgagg
ccagagggaa
gactggaaga
aaagtcttct
gcccagaaga
gagagcatga
gtggccatee
taccactgca
ctgctectea
tacagcgtca
gaatacaaaa
ggtgcceccag
tccatcccaa
agcaacccaa
tggaaaatat
cgaacatgac

ccgggecccc
ctaagggtga
gtgagcctgg
atggacagcc
tcectggtge
gtaacagcgg
ctggccectgt
ctcgaggtga
gtagcegtgg
gtggttctece
aagctggtet
gcaaaactgg
ctggtgcccg
agcccggcaa
gcaaagatgg
gaggtgaaca
ctcecaggtga
gccectetgg
ctggtectge
atgctggtge
gtgaacgtgg
aaggtgctga
ctectggecee
gtceccactgg
ctggctttge
atgctggtge
gcececattgg
ctggtgctac
atgctggacce
gtgagactgg
ctggcgagaa
ctcaaggtat
gcttecectgg
gtggtgaacg
aatctggacg
gcgccaaggg
ctggtgccece
ctgectggtece
gcececegtgg
gtggcttcte
cctectggage
gcaaagatgg
ctggtgatgce
ctceccagege
atggtggecg
tggacaccac
gccgcaagaa
gtggagagta
gcaacatgga
actggtacat
ccgatggatt
agctgacctt
agaacagcgt
agggctccaa
ctgtcgatgg
ccaccaagtc
accaggaatt
cctggetecee
actgaacccc
ttttttcectt
caaaaaccaa

170

tggtcccacc
agctggtcce
ccceectgge
tggtgctaaa
ccgaggccce
tgaacctggt
tggtgttcaa
acccggaccc
tttcecectgge
tggccecget
gcctggtgee
ccececctggt
tggtcaggcet
ggctggagag
agaggctgga
aggccctget
agcaggcaaa
agcaagaggc
tggaccccga
ccctggaget
tgcagctggt
tggctctect
tgctggtgcce
agctcgtggt
tggcccecct
caaaggcgat
taatgttggt
tggtttccct
ccectggecct
ccetgetgga
aggatcccct
tgctggacag
tettectggce
tggtcccecce
tgagggggct
tgaccgtggt
tggccccegtt
cgccggtecce
tgacaagggt
tggcctceccag
ctetggtect
actcaacggt
tggtcctgtt
tggtttcgac
ctactaccgg
cctcaagage
ceceegeccge
ctggattgac
gactggtgag
cagcaagaac
ccagttcgag
cctgecgectyg
ggcctacatg
cgagatcgag
ctgcacgagt
ctceccgectyg
cggcttegac
tcccacccaa
cccaaaagcec
tgcattcatc
aagtgcattc

PCT/US01/24031

ggcccegetg
caagggcccce
cctgetggtyg
ggtgccaatg
tctggacccec
gctectggea
ggaccccectg
actggectge
gcagatggtyg
ggccccaaag
aagggtctga
ccegeeggte
gogtgtgatgg
cgaggtgttce
gctcagggac
ggctcccecg
cctggtgaac
gagagaggtt
ggggccaacyg
cceggtagece
cttecaggge
ggcaaagatyg
cctggtgaca
gcecececcggag
gagtgctgacg
gctggtecee
gctecctggag
ggtgctgety
cctggtectg

cgtcctggtg |

ggtgctgatg
cgtggtgtgg
ccetetggtg
ggtcccatgg
cctgetgeeg
gagaccggcec
ggccctgetg
gtcggecceg
gagacaggcg
ggtcceectg
gctggtececce
ctccctggece
ggtcceceeg
ttcagettece
gctgatgatg
ctgagccagce
acctgecgtg
cccaaccaag
acctgegtgt
cccaaggaca
tatggcggec
atgtccaccg
gaccagcaga
atccgegeeg
cacaccggag
cccatecateg
gttggcccetg
ccaactttce
aaaaaatggg
tctcaaactt
aaccttacca

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
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aaaaaaaaaa
acttgcttga
aatgctgeccc
aaatctgtct
atgctcaaac
ggcectgggyg
ggctcttgea
ctcactgggot
ggaacgegty
ttgtgtaact
ctgectgggg
gctacatcta
gcececcecag
ttttectttet
tttaacatgg
tctecacctg
ccteccacage
ccgggtttea
gcaaaagact
tgattgctgg
tteecttettt
tgecettecat
actcccettt
attcttgcaa
caatccacgt
cccactcecc
tgggatgctc
gcctetectt
acctcctgee
ggagggacca
agacagacac
agacctggcec
cceeccetgagg
ttaagcett

<210>
<211>
<212>
| <213>

<400>
Phe Ser

Met

Ala

Leu Leu

daaaaaaaaa
agacccatgc
tttetgetec
ccccagaaga
acccaagtgg
acctggggtt
acatctceccce
tcggaggaga
tcatccettg
gtgttgctga
gcggggatgg
tgtgatgggt
gccagcaaat
ttttttttte
gaggagagcg
cctetggett
tgcagecccat
gagacaactt
ctgtacctat
aataaagcat
ggagttgggg
tecctgeectt
ctctcaccct
tttecttgea
gcacaacaca
ttcaagcccea
atggatactg
gaactgacat
gaaggagcaa
ggaggaaggc
ctgggagagc
ctgctcacca
ctggggtggt

261
1464
PRT
Homo sap

261
Phe Val
5

Thr His

Asp

Gly

Glu
Asp
Asn
65

Cys
Asp

Pro

Pro

Asp
Arg
50

Gly
Pro
Gly
Lys

Gly
130

Ile
35

Asp
Lys
Gly
Ser
Gly

115
Arg

20
Pro

Val
Val
Ala
Glu
100
Asp

Asp

Pro
Trp
Leu
Glu
85

Ser

Thr

Gly

Lys
Cys
val
Pro

Gly

agaataaata
gggggtaagt
tttctccaca
cacaggaaac
cceccaccect
ctcagactgc
ttecgtttttg
gtcaggaagg
tgcecgecagge
aagactacct
gggcagggtyg
ggggtgggga
gttecttttt
ttttgtggat
tgtgcgetec
ctcaggectc
ccteecegget
cccaaagceac
tttgtatgtg
gtggaaatga
gaggggtaga
tcectceececa
tcttataccg
ccttttccaa
cacacacact
tccactctece
ggagggtgag
gaagggtcat
cgcaacagga
gtgctccectg
tgtggggaag
cggactgggt
ctggggaacc

iens

Leu Arg

Gln Glu

Ile Thr Cys
40
Pro Glu
55

Asp Asp
70

Pro Glu

Thr Asp

Pro Arg
120
Gly

Ile Pro

135

aataagtttt
ccetttetge
cceceecttgg
aatgtattgt
cagcccgetce
caaagaagcc
agggggtcat
gccacgacaa
tgggcgggag
cgttecttgte
gaagcggcte
gggaatcact
gttcaaagtc
ggggacttgt
agcccagecce
tgectetecga
ccetectagt
aaagcagttt
tataataatt
cccaaacata
catggggaag
ctattctett
caaacctttce
atcctettet
cttcacatcet
acccectgga
gggagtggaa
ctggccetetg
gaggggtctg
ctecgetgtec
gcactcgcac
gcectegaccet
atcgtgcecc

Leu Leu

Glu Gly

Leu

Gln

Val Gln

Pro Cys

Val Ile
Glu
90

Glu

Gly

Gln
105
Gly Pro

Gln Pro

171

Asn
Arg
Cys
75

Cys
Thr
Arg

Gly

PCT/US01/24031

taaaaaagga agcttggtcc 4800
cecgttgggtt atgaaacccce 4860
cctecectee actecttecce 4920
ctgcccageca atcaaaggca 4980
ctgcecegeece agcacccecca 5040
ttgccatectg gegecteccat 5100
gccgggggag ccaccagcecce 5160
agcagaaaca tcggatttgg 5220
agactgttct gttctgttec 5280
ttgatgtgtc accggggcaa 5340
cccattttta taccaaaggt 5400
ggtgctatag aaattgagat 5460
tatttttatt ccttgatatt 5520
gaatttttct aaaggtgcta 5580
gctgectcact ttccacccte 5640
cctcteteet ctgaaaccct 5700
ctgtectgeg tectetgtece 5760
ttcectaggyg gtgggaggaa 5820
tgagatgttt ttaattattt 5880
atccgcagtg gcctectaat 5940
gggcettggg gtgatgggcet 6000
ctagatccct ccataacccce 6060
tacttcctet ttcattttet 6120
ccectgcaat accatacagg 6180
ggggttgtcc aaacctcata 6240
tgccecctgeac ttggtggegg 6300
ccecgtgagga ggacctgggg 6360
ctececttete acccacgetg 6420
ctgagcctgg cgagggtctg 6480
tggccctggg ggagtgaggg 6540
cgtgetetty ggaaggaagg 6600
cctgaatcce cagaacacaa 6660
cgcecteccge ctactecttt 6720

6728
Leu Leu Ala Ala Thr

15
Val Glu Gly Gln Asp
30
Gly Leu Arg Tyr His
45
Ile Cys Val Cys Asp
60
Asp Glu Thr Lys Asn
80
Cys Pro Val Cys Pro
] 95
Thr Gly Val Glu Gly
110
Gly Pro Ala Gly Pro
125

Leu Pro Gly Pro Pro
140
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Gly Pro Pro Gly Pro Pro Gly Pro Pro Gly Leu Gly Gly Asn Phe Ala
145 150 155 160
Pro Gln Leu Ser Tyr Gly Tyr Asp Glu Lys Ser Thr Gly Gly Ile Ser
165 170 175
Val Pro Gly Pro Met Gly Pro Ser Gly Pro Arg Gly Leu Pro Gly Pro
180 185 190
Pro Gly Ala Pro Gly Pro Gln Gly Phe Gln Gly Pro Pro Gly Glu Pro
195 200 205
Gly Glu Pro Gly Ala Ser Gly Pro Met Gly Pro Arg Gly Pro Pro Gly
210 215 ) 220
Pro Pro Gly Lys Asn Gly Asp Asp Gly Glu Ala Gly Lys Pro Gly Arg
225 230 235 240
Pro Gly Glu Arg Gly Pro Pro Gly Pro Gln Gly Ala Arg Gly Leu Pro
245 250 255
Gly Thr Ala Gly Leu Pro Gly Met Lys Gly His Arg Gly Phe Ser Gly
260 265 270
Leu Asp Gly Ala Lys Gly Asp Ala Gly Pro Ala Gly Pro Lys Gly Glu
275 280 285
Pro Gly Ser Pro Gly Glu Asn Gly Ala Pro Gly Gln Met Gly Pro Arg
290 295 300
Gly Leu Pro Gly Glu Arg Gly Arg Pro Gly Ala Pro Gly Pro Ala Gly
305 310 315 320
Ala Arg Gly Asn Asp Gly Ala Thr Gly Ala Ala Gly Pro Pro Gly Pro
325 330 335
Thr Gly Pro Ala Gly Pro Pro Gly Phe Pro Gly Ala Val Gly Ala Lys
340 345 350
Gly Glu Ala Gly Pro Gln Gly Pro Arg Gly Ser Glu Gly Pro Gln Gly
355 360 365
Val Arg Gly Glu Pro Gly Pro Pro Gly Pro Ala Gly Ala Ala Gly Pro
370 375 380
Ala Gly Asn Pro Gly Ala Asp Gly Gln Pro Gly Ala Lys Gly Ala Asn
385 390 395 400
Gly Ala Pro Gly Ile Ala Gly Ala Pro Gly Phe Pro Gly Ala Arg Gly
405 410 415
Pro Ser Gly Pro Gln Gly Pro Gly Gly Pro Pro Gly Pro Lys Gly Asn
420 425 430
Ser Gly Glu Pro Gly Ala Pro Gly Ser Lys Gly Asp Thr Gly Ala Lys
435 440 445
Gly Glu Pro Gly Pro Val Gly Val Gln Gly Pro Pro Gly Pro Ala Gly
450 455 460
Glu Glu Gly Lys Arg Gly Ala Arg Gly Glu Pro Gly Pro Thr Gly Leu
465 470 475 480
Pro Gly Pro Pro Gly Glu Arg Gly Gly Pro Gly Ser Arg Gly Phe Pro
485 490 495
Gly Ala Asp Gly Vval Ala Gly Pro Lys Gly Pro Ala Gly Glu Arg Gly
500 505 510
Ser Pro Gly Pro Ala Gly Pro Lys Gly Ser Pro Gly Glu Ala Gly Arg
515 520 525 ,
Pro Gly Glu Ala Gly Leu Pro Gly Ala Lys Gly Leu Thr Gly Ser Pro
530 535 540
Gly Ser Pro Gly Pro Asp Gly Lys Thr Gly Pro Pro Gly Pro Ala Gly
545 550 555 560
Gln Asp Gly Arg Pro Gly Pro Pro Gly Pro Pro Gly Ala Arg Gly Gln
565 570 575
Ala Gly Val Met Gly Phe Pro Gly Pro Lys Gly Ala Ala Gly Glu Pro
580 585 590
Gly Lys Ala Gly Glu Arg Gly Val Pro Gly Pro Pro Gly Ala Val Gly
595 600 605
Pro Ala Gly Lys Asp Gly Glu Ala Gly Ala Gln Gly Pro Pro Gly Pro
610 615 620
Ala Gly Pro Ala Gly Glu Arg Gly Glu Gln Gly Pro Ala Gly Ser Pro

172
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625
Gly Phe Gln

Lys Pro Gly

Ser Gly Ala
675
Gly Pro Pro
690
Asn Asp Gly
705
Gln Gly Ala

Gly Leu Pro

Ala Asp Gly
755
Ile Gly Pro
770
Gly Pro Ser
785
Asp Arg Gly

Pro Gly Ala

Gly Ala Lys
835
Pro Pro Gly
850
Arg Gly Ser
865
Gly Arg Val

Pro Pro Gly

Thr Gly Pro
915
Gly Pro Ala
930
Ala Pro Gly
945
Val Gly Leu

Gly Pro Ser

Glu Arg Gly
995
Pro Gly Glu
1010
Gly Arg Asp
1025
Pro Ala Gly

Val Gly Pro

Gly Pro Ala
1075

Gly
Glu
660
Arg
Gly
Ala
Pro
Gly
740
Ser
Pro
Gly
Glu
Asp
820
Gly
Pro
Ala
Gly
Pro
900
Ala
Gly
Thr
Pro
Gly
980
Pro
Ser
Gly

Pro

Ala
1060

Leu
645
Gln
Gly
Pro

Lys

Gly

630
Pro

Gly
Glu
Ala
Gly

710
Leu

725 .

Pro

Pro

.Gly

Pro
Pro
805
Gly
Asp
Ile
Gly
Pro
885
Ala
Gly
Glu
Pro
Gly
965
Glu
Pro
Gly

Ser

Pro
1045

Lys
Gly
Pro
Ala
790
Gly
Gln
Ala
Gly
Pro
870
Pro
Gly
Arg
Lys
Gly
950
Gln
Pro
Gly
Arg
Pro

1030
Gly

Gly
Val
Arg
Gly
695
Asp
Gln
Gly
Lys
Ala
775
Gly
Pro
Pro
Gly
Asn
855
Pro
Gly
Lys
Pro
Gly
935
Pro
Arg
Gly

Pro

Pro
Pro
Gly
680
Pro
Ala
Gly
Asp
Asp
760
Gly
Pro
Pro
Gly
Pro
840
Val
Gly
Pro
Glu
Gly
920
Ser
Gln
Gly
Lys

Met
1000

Ala
Gly
665
Phe
Axg
Gly
Met
Arg
745
Gly
Ala
Thr
Gly
Ala
825
Pro
Gly
Ala
Ser
Gly
905
Glu
Pro
Gly
Glu
Gln

985
Gly

Glu Gly Ala

1015
Gly

Ala

Gly Lys Ser

Gly Pro Val Gly

Pro Gln Gly Pro Arg Gly Asp

1090

1095

Ala
Pro

Gly

Lys
Gly

Asp

1065

635
Gly Pro Pro Gly Glu
650
Asp Leu Gly Ala Pro
670
Pro Gly Glu Arg Gly
685
Gly Ala Asn Gly Ala
700
Ala Pro Gly Ala Pro
715
Pro Gly Glu Arg Gly
730
Gly Asp Ala Gly Pro
750
Val Arg Gly Leu Thr
765
Pro Gly Asp Lys Gly
780
Gly Ala Arg Gly Ala
795
Pro Ala Gly Phe Ala
810
Lys Gly Glu Pro Gly
830
Gly Pro Ala Gly Pro
845
Ala Pro Gly Ala Lys
860
Thr Gly Phe Pro Gly
875
Gly Asn Ala Gly Pro
890
Gly Lys Gly Pro Arg
910
Val Gly Pro Pro Gly
925
Gly Ala Asp Gly Pro
940
Ile Ala Gly Gln Arg
955
Arg Gly Phe Pro Gly
970
Gly Pro Ser Gly Ala
990
Pro Pro Gly Leu Ala
1005
Pro Ala Ala Glu Gly
1020
Gly Asp Arg Gly Glu
1035
Ala Pro Gly Ala Pro
1050
Arg Gly Glu Thr Gly

PCT/US01/24031

640
Ala Gly
655
Gly Pro

Val Gln
Pro Gly

Gly Ser
720

Ala Ala

735

Lys Gly

Gly Pro
Glu Ser

Pro Gly
800

Gly Pro

815

Asp Ala

Ala Gly
Gly Ala

Ala Ala
880

Pro Gly

895

Gly Glu

Pro Pro
Ala Gly

Gly Vval
960

Leu Pro

975

Ser Gly

Gly Pro
Ser Pro

Thr Gly
1040

Gly Pro

1055

Pro Ala

1070

Pro Val Gly Ala Arg Gly Pro Ala Gly
1080
Lys Gly Glu Thr Gly Glu Gln Gly Asp

1085

1100

Arg Gly Ile Lys Gly His Arg Gly Phe Ser Gly Leu Gln Gly Pro Pro
1110

1105

173

1115

1120
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Gly Pro

Pro Ala

Asp Gly

Gly Arg
1170
Pro Pro
1185

Leu Pro
Arg Ala
Thr Thr

Glu Gly

1250
Cys His
1265
Gly Cys

Glu Thr

Tyr Ile
Met
1330
Ala

Ser

Pro
1345
Glu Ala

Met Asp

Ser Asn
Val
1410
Val

Ser

Thr
1425
Asp Val

Asp Val
<2
<2
<2
<2

<4

Pro Gly Ser Pro
1125
Gly Pro Arg
1140
Leu Asn Gly
1155
Thr Gly Asp

Gly
Leu
Ala
Gly Pro Pro Gly
1190
Gln Pro Pro Gln
1205

Asp Asp Ala
1220

Leu Lys
1235
Ser

Asn

Ser Leu

Arg Lys Asn

Ser Asp Lys
1270

Ala

Trp

Asn Leu Asp
1285
Val Tyr
1300

Lys

Cys Pro

Ser Asn Pro
1315
Thr Asp

Gly Phe

Ala Ile
1350
Ile

Asp Val
Ser Gln Asn
1365
Gln Gln Thr

1380
Glu Ile
1395
Thr

Gly

Glu Ile

Val Asp Gly

Ile Glu

Tyr Lys

1430
Ala Leu Asp
1445

Val Cys

Pro
Gly Pro
1460

10>
11>
12>
13>

262

2574

DNA

Homo sapiens

00> 262

Gly Glu Gln Gly
1130

Pro Pro Gly Ser

1145
Pro Gly Pro Ile
1160

Gly Pro Val Gly

1175

Pro Pro Ser Ala

Glu Lys Ala His
1210

Val val Arg Asp

1225
Ser Gln Gln Ile
1240

Pro Ala Arg Thr

1255

Ser Gly Glu Tyr

Ile Lys Val Phe

1290

Thr Gln Pro Ser

1305

Lys Asp Lys

1320

Gln Phe
1335

Gln Leu

Arg

Glu Tyr

Thr Phe

Thr Tyr His Cys

1370

Asn Leu Lys Lys
1385

Arg Ala Glu

1400
Cys Thr Ser
1415

Thr Thr Lys

Gly
His
Ser
Val Gly Ala

1450
Phe Leu

Pro
Ala
Gly
Pro
Gly
1195
Asp
Arg
Glu
Cys
Trp
1275
Cys
val
His
Gly
Leu
1355
Lys
Ala
Asn

Thr

Ser
1435

Ser
Gly
Pro
Pro
1180
Phe
Gly
Asp
Asn
Arg
1260
Ile
Asn
Ala
Val
Gly
1340
Arg
Asn
Leu
Serx
Gly

1420
Arg

PCT/US01/24031

Gly Ala Ser Gly

1135

Ala Pro Gly
1150

Pro Gly Pro

1165

Gly

Lys
Arg

Pro Pro Gly

Phe Ser Phe
1200

Tyr

Asp

Gly Arg Tyr
1215

Glu Val Asp

1230

Arg Ser Pro

Leu

Ile

1245

Asp Leu Lys Met

Asp Pro Asn Gln

1280

Glu Thr Gly

1295

Lys Asn
1310

Phe Gly

Met

Gln Trp

Trp Glu
1325
Gln Gly Ser Asp
Thr
1360

Tyr

Leu Met Ser

Val Ala
1375

Leu Lys Gly

1390

Phe Thr Tyr

Ser
Leu
Arg
1405
Ala Trp Gly Lys

Leu Pro Ile Ile
1440

Pro Asp Gln Glu Phe Gly Phe

1455

cctgtttaga
cctcaggogtt
caccttcttg
cttctgecacg
tcccagectea
ctttgeccacg
gaagaagagg
ccctgagcca
ccgggagctyg
cgagtcggaa

cacatggaca
gccagcgett
ccaagcctca
tctgctgggg
cacatgaaga
gtcagectcet
gtggaagcca
acggtgatga
ctggaggaga
tactatgcca

acaatcccag
cctggaagtce
gtctttggga
tctettecte
tgcacttgeca
ctetgtecac
ttaggggaca
cccacgtecce
tgcatgggga
aagaaatcca

cgctacaagg
ctgaagctct
tctggggagg
tcecaggectt
aagggctctg
ttgcaccacc
gatcttgage
ctatcaggtc
gagggaggaa
taaattcgac

174

cacacagtcc
cgcagtgcag
ccgectggtt
gcecgtecececce
gtggtectgg
ttggacttecg
aagctcaggce
ctggcceccttt
ggctgcaccce
atgatccagg

gcttettegt
tgagttcatg
ttcectceecte
tggcctetet
ccetgetgaa
gccacatcaa
tcaccagecec
acaacagcac
aggaaaacac
ggctggegga

60
120
180
240
300
360
420
480
540
600
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gcacaacgaa
gtcctecagtg
gcccaaccce
agatgagcac
tgccgagtgg
gtccaactta
agatatcctg
ggatgaccat
tcatctaatc
gaggaagaag
tgtgcgceceece
taagggctac
aacccacagc
ttgctgecgtg
caaagtggag
gtogcgacaga
acacaagcaa
ggctgagatg
ggtaaagaaa
ctgtgacgca
tggcaatggg
ggccagactg
gctectaggga
acgaagacaa
cttttgcaaa
ggtcatgcag
gaaagggtgyg
tcgatcatat
tggattgtgy
accctgtgtt
agctgecacat
agtatgaata
atttcatctt

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

<400>
Met Lys Met

Phe Ala Thr
Ile
35

Leu

Gly His

Ser Lys
50
Pro

val Tyr

Glu Glu Met

Glu Ser Glu
Ala
115

Val

Gly Leu

Ser Lys
130
Asn Leu
145

Ser Lys

Phe

Arg

ctggctgtet
gagaaaaata
agctctaage
attgccaaac
ctgtectttg
ggtctagaaa
gaaaacattc
ggccgtggag
ctcatgatga
cgggetttgyg
ctctacattg
tatgccaact
acggtgetgg
ccccaggace
cagctctcca
gagaggggdgag
caaacctcac
gaggtttcct
gtgtgggttt
gacagagggg
atttgggcta
gaagacactt
atctggatta
agtcccagaa
ctgtecctcta
ttecectggecee
aaatcaaccc
ttcececcttgg
ttccatgcag
catttggtgt
gtgccacaca
ttactctcaa
ctggaatatt

263
412
PRT

gccctaaagg
gaaccaacct
ggaatgagca
agcgctatat
atgtcactga
tcagcattca
acgaggtgat
atctggggcg
ttceeccaca
acaccaatta
acttccgaca
tctgctecagg
gactgtacaa
tggagcccct
acatggtggt
agagaaccac
tgagaggect
tttggaacat
ggttagagga
atggggatag
ccctaaaggg
cagatctgag
tgttatacaa
ttgtatctca
catcaattaa
atcaactgta
tctectgtet
acacttggtt
ccttggggeca
tcctggaage
gtgacttggc
aatctttgta
gtttctagaa

Homo sapiens

263
His Leu Gl
5
Val Ser
20
Lys Lys

Arg Leu

Gln Val
70

His Gly Gl
85

Tyr Tyr Al

100

Glu

His As

Phe Arg

Ala Gl
15
Gl

Arg

Asn Glu

Leu
Lys
Thr

Leu

Phe

n Arg Ala

Ser Leu

Leu

Ser

aattacctcce
attccgagca
gaggatcgag
cggtggcaag
cactgtgegt
ctgtccatgt
ggaaatcaaa
cctcaagaag
ccggctegac
ctgcttecge
ggatctgggc
cccttgececa
cactctgaac
gaccatcctg
gaagtcttgt
cactgcectga
ggagcccaca
ttetttettg
aggctgaact
aggaaaggga
agaaggaagg
gttggatttg
ggcaagcatt
tactgtctgg
catcgtgagt
ttgggecettt
gcecctctggg
agacgccttce
ttatgggtct
aggtgctaca
cccagacgca
taaataaata
cagtaaaagc

val val
10

Thr Cys

25

Val
40
Pro

Arg

Sexr
55
Ala Leu

u Arg Glu

a Lys Glu

Glu
Pro
Tyr
Glu

Ile

Ala Ile

Glu Pro

Asn Ser

Gly
90
His

Cys

Lys

105

Leu
120
Val

n Glu

Asn
135
u Phe
0

n Arg

Arg

Ile

Ala

Ser

Val

Glu

Val Cys

Ser Val

Leu Arg
155

Leu Phe

175

aaggttttcc
gaattccggg
ctcttccaga
aatctgccca
gagtggctgt
cacacctttc
ttcaaaggcg
cagaaggatc
aacccgggcc
aacttggagg
tggaagtggy
tacctccgea
cctgaagcat
tactatgttg
aaatgtagct
ctgeceegete
accttcgget
ctggctctga
cttcagaaca
tggtaagttg
gcagagaatg
ctcattgctyg
ttttttttta
gattaagggce
cactacaggg
tggatatgct
tcectectet
caggtcagga
tcceccactt
acatgtgagg
tagactgagg
tttttgggge
cttattctaa

Leu Ala Leu

Thr Thr Leu

Arg Gly Gln
45

Thr val

60

Thr

Met

Arg Glu

Thr Gln Glu

Phe Met
110
Gly

Asp
Pro Lys
125
Glu Lys
140

vVal

Asn

Pro Asn

Gln Ile Leu

PCT/US01/24031
gcttcaatgt 660
tcttgegggt 720
tcctteggcee 780
cacggggcac 840
tgagaagaga 900
agcccaatgg 960
tggacaatga 1020
accacaaccc 1080
aggggggtca 1140
agaactgctg 1200
tccatgaacc 1260
gtgcagacac 1320
ctgcctegee 1380
ggaggacccce 1440
gagaccccac 1500
ctcgggaaac 1560
ccgggcaaat 1620
gaatcacggt 1680
cacagacttt 1740
agatgttgtg 1800
gctgggtcag 1860
taccacatct 1920
aagacaggtt 1980
aaatctatta 2040
agaaaatcca 2100
gaacgcagaa 2160
cacctctece 2220
tgcacattte 2280
cccctecaag 2340
cattcgggga 2400
tataaagaca 2460
atcctggatg 2520
gogtg 2574

Leu Asn
15
Asp Phe
Ile Leu
Thr His
Leu Leu
80
Asn Thr
95
Ile Gln
Ile Thr
Arg Thr
Pro Ser
160
Arg Pro



WO 02/10217

Asp Glu

Thr Arg

His

Gly

165
Ile Ala
180

Thr Ala

195

Glu
210
Ile His
225
Asn Ile

Asp Asp

His His

Trp
Cys

His

Asn

Leu Leu

Pro Cys

Lys
Glu
Arg

His

Gln Arg
Leu
200
Glu

Trp

Arg
215

Thr Phe

230

Glu val
245
Gly Arg
260

Pro His

275

Asn
290
TyY

Asp

Asn
305
Tyr Ile

Lys Gly

Ser Ala

Pro
Cys
Asp
Tyxr

Asp

Gly Gln

Phe

Met
Gly
Leu
Gly

Asn

Glu Ile

Asp Leu

Ile Leu
280
Gly Gln
295

Leu Glu

310

Phe Arg
325
Tyr Ala
340

Thr Thr

355

Pro
370
Leu

Asn

Pro
385

Leu Ser

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

Glu

Thr

Asn

Ala Ser

Ile Leu

Gln
Asn
His
Ala

Tyr

Asp Leu

Phe Cys
Thr
360
Pro

Ser

Ser
375

Tyr Val

390

Met Val

405

264
5086
DNA

<220>

<221>
<222>
<223>

<400> 264

agcaccacgg
ccgecgeccge
gcatgtctaa
agtaacctta
agccggagat
tgaagatggt
tgggaacttt
cttaatggga
aggacctget
agctggecect
tgagagagga
tggcttcaaa
tectggtgtg
agcecgtggg
tggcagtgat
tccaggcette
tecectgetggt
tggacctect

cagcaggagg
caggtgatac
gtgctagaca
tgcctageaa
agaggaccac
cccacaggcc
gctgctcagt
cctagaggcce
ggtgagcctg
cctggcaagg
gttgttggac
ggcattaggg
aagggtgaac
cttcectggtyg
ggaagtgtgg
ccaggtgceccc
ccegeceggte
ggtaatcctg

val

Lys Ser

Homo sapiens

misc_feature
(1)...(5086)
n=24,T7T,Cor G

tttcggncta
ctcecgeeggt
tgctcagectt
catgccaatc
gtggagaaag
ctecctggtec
atgatggaaa
cacctggtge
gtgaacctgg
ctggtgaaga
cacagggtgc
gacacaatgg
ctggtgeccce
agagaggacg
gtccegtggg
ctggeccccaa
cccgtggtga
gagcaaacgg

PCT/US01/24031
170 175
Tyr Ile Gly Gly Lys Asn Leu Pro
185 190
Ser Phe Asp Val Thr Asp Thr Val
205
Ser Asn Leu Gly Leu Glu Ile Ser
220
Gln Pro Asn Gly Asp Ile Leu Glu
235 240
Lys Phe Lys Gly Val Asp Asn Glu
250 255
Gly Arg Leu Lys Lys Gln Lys Asp
265 270
Met Met Ile Pro Pro His Arg Leu
285
Arg Lys Lys Arg Ala Leu Asp Thr
300
Glu Asn Cys Cys Val Arg Pro Leu
315 320
Gly Trp Lys Trp Val His Glu Pro
330 335
Ser Gly Pro Cys Pro Tyr Leu Arg
345 350
Val Leu Gly Leu Tyr Asn Thr Leu
365
Cys Cys Val Pro Gln Asp Leu Glu
380
Gly Arg Thr Pro Lys Val Glu Gln
395 400
Cys Lys Cys Ser
410
agttggaggt actggnccac gactgcatgce 60
gacccagggg ctctgcgaca caaggagtct 120
tgtggatacg cggactttgt tgctgcttge 180
tttacaagag gaaactgtaa gaaagggccc 240
gggtccacca ggcccceccag gcagagatgg 300
acctggtect cctggeccece ctggtctegg 360
aggagttgga cttggccctyg gaccaatggg 420
agctggagec ccaggccctc aaggtttcca 480
tcaaactggt cctgcaggtg ctcgtggtcce 540
tggtcaccct ggaaaacccg gacgacctgg 600
tcgtggttte cctggaactc ctggacttcce 660
tctggatgga ttgaagggac agcccggtge 720
tggtgaaaat ggaactccag gtcaaacagg 780
tgttggtgcce cctggeccag ctggtgeccg 840
tcctgectggt cccattgggt ctgetggcecce 900
gggtgaaatt ggagctgttg gtaacgcectgg 960
agtgggtctt ccaggcctct ccggeccegt 1020
ccttactggt gecaagggtg ctgctggect 1080
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tceeggegtt
tgctgeeggt
aggagagagc
cagtggtgaa
acctcecctggg
tggcgtcatg
taatggagat
ttcecectgga
cggcaggcect
cectggaccee
tecttgetggt
tggaccacag
ccagggtctg
tectececatggt
aggtgagagt
cccagggect
tccatctggt
gggagaaaag
tegtggtget
cgaagctggg
tggegaggte
accgggtget
tceccacagge
tggaagtcgt
gactggtccc
gaaagaaggg
aggtgcagtt
tgctggacct
tetecctgge
tggtecctett
tcctggagtce
tceeccaggt
tggtccegtt
acatggaaac
cccaagaggt
ggggcccaga
cgctggtcac
ccetgetggt
tggacctget
ccetggececet
agacttctac
agttgatgct
ctctagaaag
cagtggttac
ctgtgatttc
gaactggtat
tggcagccag
tgcetteatg
cagcattgca
ctctaatgat
agatggctge
taagccatca
tgaattcttt
aaaagaaaga
aaagctgaat
aaaagaagga
cccaaaaatt
tgtaagaaaa
gcttttgaat
cctcaaaaca
gaactgaggt

gctggggcete
gctactggtg
ggtaacaagg
gaaggaaaga
ctgagaggta
ggcectectg
gctggtegee
aatatcggcc
ggcccaattg
aaaggcccca
gcteggggty
ggtgttcaag
cctggecect
gagtttggtc
ggtgctgeecg
gatggaaaca
cctagtggac
ggtgaacctg
catggtgctg
gctgctggte
ggtcctgetg
aaaggagaaa
cccgttggag
ggtgatggag
ccaggaccct
cttcgtggtce
ggtceccectg
cctggeacte
tcgagaggtyg
ggcattgeceg
aacggtgctc
cgcgatggte
ggtgctgcag
cgtggtgaaa
cctagtggece
ggtcttectg
catggtgatc
cettetggee
ggcattcgag
cctggaccte
agggctgacce
actctgaagt
aacccagcte
tactggattyg
tctactggcg
aggagctcca
tttgaatata
cgectgetgg
tacatggatg
gttgaacttg
tctaaaaaga
cgcctgecect
gtggacattg
aatttgaaaa
cctteecattt
ttgatcagag
tgaatttttt
ccaaaataaa
atcttccaca
ctttececcatg
cettgttttg

ccggectecce
ccagaggact
gtgagcccgg
gaggccctaa
gtcctggtte
gtagtcgtgg
ctggggagcec
ccgetggaaa
gcccagetgg
ctggtgatcc
ctccaggtece
gtggaaaagy
caggtccecge
tecctggtece
gtcctactgg
agggtgaacc
tcccaggaga
gtectcagagyg
taggtgcccece
ctgectggtce
gccccaacgg
gaggagccaa
ctgctggecce
gccccectgg
ctggtattte
ctcgtggtga
gcttegetgg
caggtcctca
aacgtggtct
gcectectgg
ctggtgaagc
aacccggaca
gtgcacctgg
ctggtcctte
cacaaggcat
gcttaaaggg
aaggtgctcc
ctgctggaaa
gccctecaggg
caggtgtaag
agcctcgetce
ctctcaacaa
gcacatgccg
accctaacca
aaacctgtat
aggacaagaa
atgtagaagg
ccaactatgce
aggagactgg
ttgctgaggg
caaatgaatg
tecttgatat
gcccagtetg
aactttctct
cttetgcaca
cattgtgcaa
tttcaacact
aattgaaaaa
gagggaagtt
agtgtgatcc
ttttgttcat

tggaccccge
tgttggtgag
ctectgetggg
tggggaagct
tcgtggtett
tgcaagtggc
tggtctcatg
agaaggtcct
agcaagagga
tggcaaaaac
tgatggaaac
tgaacagggt
tggtgaagtt
tgctggtcca
tcctattgga
tggtgtggtt
gaggggtget
tgaaattggt
tggtcctget
tgctggtect
atttgctggt
agggcctaag
agctggtcca
tatgactggt
tggecectect
ccaaggtcca
tgagaagggt
gggtcttett
acctggtgtt
ggccegtggt
tggtcgtgat
caagggagag
tecectecatgge
tggtcctgtt
tcgtggegat
acacaatgga
tggctcecgtyg
agatggtcge
tcaccaaggce
cggtggtggt
agcaccttet
ccagattgag
tgacttgaga
aggatgcact
ccgggcccaa
acacgtctgg
agtgacttcce
ctectcagaac
caacctgaaa
caacagcagg
gggaaagaca
tgcacctttyg
tttcaaataa
ttgeccattte
tctacttget
tacagtttca
cttacacctg
taaaaaccat
taaaacccaa
acattgttag
aatacaaagg
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ggtattcctg
cctggtecag
cceccaaggtce
ggatctgeccg
cctggagetyg
cctgcectggag
ggacccagag
gtcggectce
gagcctggcea
ggtgataaag
aatggtgcte
ccegetggte
ggcaaaccag
agaggggaac
agccgaggtc
ggtgctgtgg
gctggcatac
aaccctggea
ggagccacag
cggggaagcc
ccggetggtyg
ggtgaaaacg
aatggtcccc
ttcectggtg
ggtccecectyg
gttggccgaa
ccectetggag
ggtgctcctg
gctggtgetyg
cctectggtyg
ggcaaccctyg
cgcggttacce
ceegtgggte
ggtcctgetg
aagggagagc
ttgcaaggtc
ggtcctgetyg
actggacatc
cctgetggece
tatgactttg
ctcagaccca
acccttetta
ctecagccacc
atggatgcta
cctgaaaaca
ctaggagaaa
aaggaaatgg
atcacctacc
aaggctgtca
ttcacttaca
atcattgaat
gacatcggtg
atgaactcaa
ttettettet
taaattgtgg
ttaactcctt
ttatggaaaa
aaacatttgce
acttccaaag
gtgctgacct
tgctaattaa

PCT/US01/24031

gcectgttag
ctggctccaa
ctecctggtece
gcecetecagy
atggcagagc
tcecgaggacc
gtettectgg
ctggcatcga
acattggatt
gtcatgctgg
agggacctec
cteccaggett
gagaaagggyg
gcggteccce
cttctggace
gcactgctgg
ctggaggcaa
gagatggtgc
gtgaccgggg
ctggtgaacg
ctgctggtca
gtgttgttgg
cecggtectge
ctgctggacy
gtecctgetgg
ctggagaagt
aggctggtac
gtattctggg
tgggtgaacc
ctgtgggtag
ggaacgatgyg
ctggcaatat
ctgctggcaa
gtgctgttgg
cecggtgaaaa
tgcctggtat
gtcctagggg
ctggtacggt
ccectggtece
gttacgatgg
aggactatga
ctectgaagyg
cagagtggag
tcaaagtata
tecccagecaa
ctatcaatgc
ctacccaact
actgcaagaa
ttctacaggy
ctgttettgt
acaaaacaaa
gtgctgacca
tctaaattaa
tttttaactg
gcaaaagaga
ccccegetee
tgtcaacctt
accacttgtg
gtttaaacta
agacagagat
tagtatttca

1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
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gatacttgaa
ttgtatecgtg
tcccaattaa
ttgttctttg

gggcaagcag
tgaaaaaaat

gaatgttgat
tggtgtattt
aagtatgcag
ccagtctcat
aaaaattaaa
gaaataaagc

ggtgctagaa
tttaaaaaat
attatttgcce
tttcatctte
ttgtacctat
atgtttggtt

gaatttgaga
ttgatttagce
caaagttgtc
ttccatggtt
tttgtatatg
ttccaaaaga

Met
Leu
Gly
Pro
Pro
TVr
Gly
Phe
Ala
Gly
145
Pro
Lys
Gly
Thr
Val
225
Gly
' Phe
Ala
Gly
Leu
305
Pro

Gly

Ser

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

<400>

Leu
Cys
Pro
Pro
50

Gly
AsSp
Pro
Gln
Gly
130
His
Gln
Gly
Ala
Pro
210
Gly
Pro
Pro
Gly
Leu
290
Thr
Gly
Ala

Lys

Ser
Leu
Ala
35

Gly
Pro
Gly
Arg
Gly
115
Ala
Pro
Gly
Ile
Pro
195
Gly
Ala
Val
Gly
Pro
275
Ser
Gly
Leu

Thr

Gly
355

265

1366

PRT

Homo sapiens

265
Phe

Ala
20

Gly
Arg
Pro
Lys
Gly
100
Pro
Arg
Gly
Ala
Arg
180
Gly
Gln
Pro
Gly
Ala
260
Ala
Gly
Ala
Pro
Gly

340
Glu

Val
5

Thr
Asp
Asp
Gly
Gly
85

Pro
Ala
Gly
Lys
Arg
165
Gly
Val
Thr
Gly
Pro
245
Pro
Gly
Pro
Lys
Gly
325
Ala

ser

Ala

Asp Thr Arg

Cys Gln Ser

Pro
40
Asp

Arg Gly

Glu
55
Pro

Gly

Pro
70
Val

Gly

Gly Leu

Pro Gly Ala

Gly Glu Pro
120
Ala Gly
135

Gly

Pro

Pro
150
Gly

Arg

Phe Pro

His Asn Gly
Glu
200

Arg

Lys Gly
Ala
215
Ala

Gly

Pro
230

Gly

Gly Pro

Gly Pro Lys

Pro Ala Gly

280

val Gly Pro

295

Gly Ala Ala

310

Pro Arg Gly

Arg Gly Leu

Gly Asn Lys

360

Thr
Leu
25

Arg
Gly
Leu
Gly
Ala
105
Gly
Pro
Pro
Gly
Leu
185
Pro
Gly
Ala
Ile
Gly
265
Pro
Pro
Gly
Ile
Val

345
Gly

178

Leu
10

Gln
Gly
Pro
Gly
Pro
90

Gly
Glu
Pro
Gly
Thr
170
Asp
Gly
Leu
Arg
Gly
250
Glu
Arg
Gly
Leu
Pro
330
Gly

Glu

Leu
Glu
Glu
Thr
Gly
75

Gly
Ala
Pro
Gly
Glu
155
Pro
Gly
Ala
Pro
Gly
235
Ser
Ile
Gly
Asn
Pro
315
Gly
Glu

Pro

agaaatactc
attcatattt
ctcttctteca
ccacagaagc
tgagatgttt
acatat

Leu Leu Al

Glu Thr
30
Gly
45
Pro

Arg
Gly

Asn Phe Al

Pro Met

Pro Gly

11
Gln
125
Ala

Gly

Lys
140
Arg Gly

Gly Leu

Leu Lys
. 19
Pro Gly
205
Gly Glu
220
Ser Asp

Ala Gly

Gly Ala

27
Glu Vval
285
Pro Gly Al
300
Gly Val

Pro Val

Pro Gly
35
Ser Al

365

Gly

PCT/US01/24031

ctgtattgag
tccatcttat
gattcagcat
tttgtttett
aaataaattg

Val
Pro

Pro

Gly
Pro
Thr
Gly
Val
Pro
Gly
Glu
Arg
Gly
Pro
Val

Gly

Ala
Gly

Pro

a Val
15
Arg

Pro
Gly
a Ala

Leu
9%
Gln
0

Gly

Glu
Val

Gly
175
Gln
0

Asn

Gly
Ser

Pro
255
Gly
0

Leu

a Asn
Gly

Ala
335
Ala
0

a Gly

Thr
Lys
Gly
Pro
Gln
80

Met
Gly
Pro
Asp
Gly
160
Phe
Pro
Gly
Arg
Val
240
Gly
Asn
Pro
Gly
Ala
320
Ala
Gly

Pro

4800
4860
4920
4980
5040
5086
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Gln Gly Pro Pro Gly Pro Ser Gly Glu Glu Gly Lys Arg Gly Pro Asn
370 375 380
Gly Glu Ala Gly Ser Ala Gly Pro Pro Gly Pro Pro Gly Leu Arg Gly
385 390 395 400
Ser Pro Gly Ser Arg Gly Leu Pro Gly Ala Asp Gly Arg Ala Gly Val
405 410 415
Met Gly Pro Pro Gly Ser Arg Gly Ala Ser Gly Pro Ala Gly Val Arg
420 425 430
Gly Pro Asn Gly Asp Ala Gly Arg Pro Gly Glu Pro Gly Leu Met Gly
435 440 445
Pro Arg Gly Leu Pro Gly Ser Pro Gly Asn Ile Gly Pro Ala Gly Lys
450 455 460
Glu Gly Pro Val Gly Leu Pro Gly Ile Asp Gly Arg Pro Gly Pro Ile
465 470 475 480
Gly .Pro Ala Gly Ala Arg Gly Glu Pro Gly Asn Ile Gly Phe Pro Gly
485 490 495
Pro Lys Gly Pro Thr Gly Asp Pro Gly Lys Asn Gly Asp Lys Gly His
500 505 510
Ala Gly Leu Ala Gly Ala Arg Gly Ala Pro Gly Pro Asp Gly Asn Asn
515 520 525
Gly Ala Gln Gly Pro Pro Gly Pro Gln Gly Val Gln Gly Gly Lys Gly
530 535 540
Glu Gln Gly Pro Ala Gly Pro Pro Gly Phe Gln Gly Leu Pro Gly Pro
545 550 555 560
Ser Gly Pro Ala Gly Glu Val Gly Lys Pro Gly Glu Arg Gly Leu His
565 570 575
Gly Glu Phe Gly Leu Pro Gly Pro Ala Gly Pro Arg Gly Glu Arg Gly
580 585 590
Pro Pro Gly Glu Ser Gly Ala Ala Gly Pro Thr Gly Pro Ile Gly Ser
595 600 605
Arg Gly Pro Ser Gly Pro Pro Gly Pro Asp Gly Asn Lys Gly Glu Pro
610 615 . 620
Gly Val Val Gly Ala Val Gly Thr Ala Gly Pro Ser Gly Pro Ser Gly
625 630 635 640
Leu Pro Gly Glu Arg Gly Ala Ala Gly Ile Pro Gly Gly Lys Gly Glu
645 650 . 655
Lys Gly Glu Pro Gly Leu Arg Gly Glu Ile Gly Asn Pro Gly Arg Asp
660 665 : 670
Gly Ala Arg Gly Ala His Gly Ala Val Gly Ala Pro Gly Pro Ala Gly
675 680 685
Ala Thr Gly Asp Arg Gly Glu Ala Gly Ala Ala Gly Pro Ala Gly Pro
690 695 700
Ala Gly Pro Arg Gly Ser Pro Gly Glu Arg Gly Glu Val Gly Pro Ala
705 710 715 720
Gly Pro Asn Gly Phe Ala Gly Pro Ala Gly Ala Ala Gly Gln Pro Gly
725 730 735
Ala Lys Gly Glu Arg Gly Ala Lys Gly Pro Lys Gly Glu Asn Gly Val
740 745 750
Val Gly Pro Thr Gly Pro Val Gly Ala Ala Gly Pro Ala Gly Pro Asn
755 760 765
Gly Pro Pro Gly Pro Ala Gly Ser Arg Gly Asp Gly Gly Pro Pro Gly
770 775 780
Met Thr Gly Phe Pro Gly Ala Ala Gly Arg Thr Gly Pro Pro Gly Pro
785 790 795 800
Ser Gly Ile Ser Gly Pro Pro Gly Pro Pro Gly Pro Ala Gly Lys Glu
805 810 815
Gly Leu Arg Gly Pro Arg Gly Asp Gln Gly Pro Val Gly Arg Thr Gly
820 825 ’ 830
Glu Val Gly Ala Val Gly Pro Pro Gly Phe Ala Gly Glu Lys Gly Pro
835 840 845
Ser Gly Glu Ala Gly Thr Ala Gly Pro Pro Gly Thr Pro Gly Pro Gln
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